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CHAPTER 8 CITY PARKING

Background

The problem of parking in the City Center has become worse due to increase in number of private cars
and inadeguate measures for traffic management. Theincrease in private cars in the City center was
presumably due to increase in car ownership, incrementa population, and urban development.  The
private cars disorderly parked on streets obstructed the vehicle traffic including public transportation.

In response to the worsened parking conditions, the government of Bishkek City acknowledged the
necessty of proper messures to improve the parking conditions in the City center. In the
Development Concept of Bishkek City for 2012 to 2015 formulated by the City Government, it
highlighted the improvement of the parking as one of the key issues in the trangportation sector.
However, there were no available data that showed the current parking conditionsin the City Center.

Hence, the JJICA Study Team decided to conduct a parking survey to study the current parking
condition and a future prospect of parking in the City center. This chapter describes the outcomes of
the parking survey and issues identified after analyzing the parking survey results.

Responsble Organization for Parking

The Directorate of Municipal Market Parking Places and Lots is responsible for parking operation and
management of municipa parking in Bishkek City. The Directorate of Municipa Market Parking
Places and L ots manages two types of parking:

(i) Theparking directly operated by Directorate of Municipa Market Parking Places and Lots
(i) The parking lent to private company and operated by the private company

The Directorate of Municipd Market Parking Places and Lots makes a congruction plan of new
parking. Construction of the new parking starts only after Bishkek City office approva on the new
parking plan proposed by Directorate of Municipal Market Parking Places and Lots.

Relevant Law for Parking

(8 DecreeN0.135: Regulation of procedures of calculating and payment fees for transport parking
in the Bishkek City territory, Bishkek City Parliament, 29 December 2009

This decree prescribes parking fees.  The parking fee rate is defined by the Bishkek City Council.
Parking fee payers are parking users who are private persons and of juridica entity. Parking fee
payers shal promptly and pay the fee on time. In case of violation he/she will be treated in
accordance with the law of the Kyrgyz Republic.

(b) Decree No.777: Regulation of organization of Directorate of Municipal Market Parking Places
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and Lots, Bishkek City Mayor, 12 January 2010

This decree prescribes organization structure, function, and work of Department of Municipa
Parking. Functions of Directorate of Municipal Market Parking Placesand Lots are:

(i) Coordination and approval of organization issues for markets, parking and parking lots
(i) Congruction of new municipal markets, parking and parking lots
(iii) Charging of feesfrom municipal markets, parking and parking lots

(iv) Rental contracts conclusion with economic entity for organization of wholesale and retail trade,
aswell as parking and parking lots

(v) Others

(c) Regulation N0.136: Regulation of amendments of Regulation No0.421, Regulation of approva
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of road regulations and basic regulations about transport access to operation and responsibility of
authorities to organization of traffic safety, 4 August 1991 Government of the Kyrgyz Republic, 3
March 2009.

This regulation prescribes traffic rule which include parking prohibited area and parking dlowable
area

Parking Survey in the City Center
M ethodology
Par king Survey Component

The parking survey consisted of three components. The first component was carried out as an
inventory survey to identify the location of the facilitated and non-facilitated parking areas in the
City center. The inventory survey included a work to count the number of parking lots in the
fecilitated parking areas. It also covered a measurement work for the length of a curb that is
occupied by the non-facilitated parking.

The second component of the parking survey was carried out to count the number of parked cars by
type of parking. The third component included a detailed parking survey in selected areas and an
interview survey withthedrivers.  Table 8.4-1 showsthe contents of the parking survey.

Table84-1 Contentsof Parking Survey in the City Center

Component Survey ltem
Inventory Survey of 1. Survey itemincluding
Parked Area 1.1 Location of parking area.condgting of

1) Municipd car park in Bishkek City,
2) Other fadilitated parking areain the City Center, and
3) Non-feadilitated parking areain the City Center.
1.2 Number of parking lots of fadilitated parking aress
1.3 Length of curb dlowable and non-dlowablefor on-dreet parking
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Component Survey Item
Parking Condition Survey | 1. Number of parked carsby type of parking on weskdays and weekends
2. Video shoating of parking condition
3. Photo of surveyed parking area
Detailed Parking 1. Target area: Three sdected areas of large-scde commercid aress
Conditionin Sdected Area | 2. Survey date and period: 12 hours on weekdays and weekends
3. Method: Record of number plate of parked car every 30 minutes
Interview Survey 1. Interview survey to driverswho parksacar inacar park

Source: JCA Sudy Team

(2 SurveyArea

The survey targeted on the Centra Business District (CBD) and municipal parking areas. The
JCA Study Team defined the CBD asshownin Figure8.4-1. The municipa parking areas consist
of 55 locating in the CBD and 49 locating in other area.

Traffic Zone

m University ra ! D EE :
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32: Nationd Hospitd : Taum

Source: JCA Sudy Team
Figure84-1 Parking Survey Areain the City Center

(3) Coding of Parking Fadility

The parking facility was identified by the face of the block or each individua off-road parking.
Therefore, each block of traffic zone was coded and then faces and off-road parking areas were
coded. Thecoding ruleisshownin Figure 8.4-2.
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Inventory and Parking Condition Survey

The inventory survey and parking condition survey are conducted on curb faces and individual

parking areas. Table 8.4-2 shows a survey form with sample data which identified the length of

parking availability on each curb and the number of parking cars at the time survey conducted.

Thisform isalso used for non-facilitated parking.

Table 8.4-3 shows a survey form for facilitated parking with sample data.  This form identifies

characteristics of parking, capacity and usage.

Table84-2 Inventory and Condition Survey Form for Curb and Non - facilitated Parking

A. B. No-parking zone C. D.
Parking | Total B-1. B-2. B-3. B-4. B-5. B-6. |Fadilitated| Parking
Fadility Near |BusSt Road | Narrow| Road | Other | Parking |Available
Qvento’! pate | Time | 290 | B qur Pedestricn| (within |Marking| Reed | Sign
: | face) Crosing 15
No. (within5 | meters)
meters)
Length of-| 03/05/2012| 10:13| 8 1 1 122 10 - 112 - - - - 0
parking |03/052012| 10:15| 8 1 2 40 10 - - - - - - 30
available | 03/052012| 10:17| 8 | 1 3 |18 10 - - - - - - 108
zone(m) | 03/05/2012[ 1019 8 | 1 4 | 2 0] - - - - - - 12
Number |03/052012| 10:13| 8 1 1 2 - - 2 - - - -
of Parking| 03/05/2012| 10:15| 8 1 2 4 - - - - - - - 4
Car 03/05/2012| 10:17| 8 1 3 15 - - - - - - - 15
(vehicle) [03/052012] 10:19] 8 | 1 4 1 1 - - - - - -
Source: JCA Sudy Team
Table84-3 Inventory and Condition Survey Form for Facilitated Parking
L ocation of . Operation . Method of fee Typeof
parking IEEe R 1Y F;‘)murs R collection uNner;pip/ usrs
1 Off-drest 1 Paralld 1.8hours 110SOMS |1 byCdledtor |1 Munidcpal
2.0On-dregt 2. Perpendicular {2.24hours 2.250MS |2 Others(with | Parking
Perking Number Number 3.Others(with  |3. Diagonal 3.Others(with |3.Others(with | decriptions) |2 Private
Date Time Zone | Block Facility of_ o descriptions)  |4. Other descriptions) | decriptions) 3. Redricted to
No. | No. No. parking perking employess
aces 4.Cudomersof a
particular
building/ Shop
5. Garages
6. Others
03/052012| 1017 | 8 1 5 40 17 2 1 3 2 2 4
06/05/2012| 10:37| 8 1 5 40 3 2 1 3 2 2 4

Source: ICA Sudy Team

(6) Detailed Parking Condition Survey

The detailed parking condition survey was conducted at selected three areas.  Table 8.4-4 shows a
survey form with sampledata. As shown in the table, survey was conducted every 30 minutes and

recorded the car numbers which park on each parking booth.
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Table84-4 Detailed Parking Condition Survey Form

Item Vehide Code VehideTypes
ZoneNo.: 4 1 private car / pick-up
Block No.: 1 2 taxi
Parking Fecility No.: 5 3 minibus (Marshrutka)
Dae Time: 2012/06/04 4 medium and Large Bus
Westher: cear 5 smdl truck (2 axle)
Surveyor: *hkkkx 6 heavy truck(2 axleand more)
Time | ParkingBooth 1 2 3 4 5 6
Number
700 Plate Number B6071X
Vehide Type 2
Plate Number
730 Vehide Type
Plate Number
800 VehideType
Plate Number
830 Vehide Type
900 Plate Number B4464H
Vehide Type 2
930 Plate Number B4464H
Vehide Type 2
1000 Plate Number E5113E E0202C E83800 B2070C B3541A1 | B6173AF
VehideType 1 1 1 1 1 1
1030 Plate Number E5113E E0202C E83800 B2070C B3541A1 | B6173AF
Vehide Type 1 1 1 1 1 1

Source: JCA Sudy Team

84.2 Reallts
() Location and Capacity of Parking Areain the City Center

Theinventory survey identified 747 facilitated parking areas that include 55 municipal car parks and
the other 692 facilitated parking areas in the City center as shown in Table 8.4-5. It should be
noted that the number of parking areas did not cover a car park on premises of housings including
detached housing and apartment, because the parking survey focused on a parking area used for the
public such asvisitors.
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Table84-5 Number of Facilitated Parking Areain the City Center

Traffic Municipal Car Park (location Other Fadilitated Parking Area (location) Totgl
Zone Off- | On- Other Off - drest Total Off- | On- Other Oﬁ - dredt Tl (parking
dreat | dredt in Ste Srest | dregt in Ste lot)

8 0 0 0 0 0 1 36 0 13 60 60

9 0 0 0 0 0 6 10 2 1 19 19

10 0 2 0 1 3 31 53 0 12 % N

1 0 26 0 0 26 6 25 0 17 48 74

32 0 7 0 1 8 26 148 0 43 217 225

3 0 0 0 0 0 33 40 2 10 85 85
44 0 10 0 0 10 5 36 0 6 47 57
45 0 0 0 0 0 4 1 0 3 18 18
50 0 2 0 0 2 2 10 0 2 14 16

51 0 6 0 0 6 12 43 0 3 83 A
Totd 0 53 0 2 55 136 412 4 140 692 747
Suburb 0 39 0 10 49 0 0 0 0 0 49

Note : Thenumber of parking aressin suburb covered themunicipa car park outddethe City center.
Source: JCA Sudy Team

The number of the parking lot of the facilitated parking area was estimated at 14,522 that include
2,232 parking lots of the municipa car park and 12,290 parking lots of the other facilitated parking
areasin the City center asshown in Table 8.4-6.

Table84-6 Number of Parking Lot of Facilitated Parking Areain the City Center

Municipal Car Park (parkinglot) Other Fadlitated Parking Area (parkinglot) | Total
Zone | Off- | On- Other Off - drest Total Off- | On- Other Oﬁ - dredt Tl (parking
dregt | drest in Ste dregt | Srest in Ste lot)
8 0 0 0 0 0 115 582 0 430 | 1,127 | 1,127
9 0 0 0 0 0 7 141 18 10 244 244
10 0 60 0 30 0 515 545 0 374 | 1434 | 1524
1 0| 1058 0 0| 1,058 118 362 0 585 | 1065 | 2123
K74 0 272 0 50 32 211 | 1928 0 966 | 3105 | 3427
33 0 0 0 0 0 360 745 17 191 | 1313 | 1,313
44 0| 460 0 0| 460 62 662 0 555 | 1279 | 1,739
45 0 0 0 0 0 58 117 0 500 675 675
50 0 112 0 0 112 18 113 0 68 199 31
51 0 190 0 0 190 9% 935 0 818 | 1,849 | 2,039
Totd 0| 2152 0 80 | 2232 | 1628 | 6130 35 4497 12,290 | 14522
Suburb 0| 3172 0 900 | 4,072 0 0 0 0 0| 4072

Note : The number of parking lotsin suburb covered the parking lots of themunicipd car park outsidethe City Center.
Source: JCA Sudy Team
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The length of a curb occupied by the non-facilitated parking was measured in the inventory survey.
The total length was divided into two types as alowable and non-allowable for the on-street parking
asshownin Table8.4-7.

Table84-7 Length of Curb by Occupied by On - Street Parking in the City Center

TrafficZone No-Par king Zone (m) Allowablefor Parking (m) Total (m)

8 7,320 7,085 14,405

9 19,381 839 20220

10 20,125 990 21,115

1 15,880 3,082 18,962

K74 21,635 15,352 36,987

33 24,281 535 24,816

44 13821 768 14,589

45 6,774 452 7,226

50 9570 160 9,730

51 8121 3950 12071

Totd 146,908 33213 180,121

Note: No - parking zoneindudesthe length of thefallowing part: i) within 5 m from apedestrian crossing, ii) within 15 m fromabus
stop, iii) road marking prohibited for parking, iv) narrow street, and v) road sign, and vi) other.

Note: Thelength of dlowablefor parking exdudesthe length of fadilitated on-street parking.

Source: JCA Study Team

Figure 8.4-4 shows the location map of the facilitated and non-facilitated parking areas in and
around the City center.  Figure 8.4-5 shows the location map of the parking areasin the City center.
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Figure84-4 Location of Facilitated and Non - Facilitated Parkingin and around the City Center
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Figure8.4-5 Location of Fadility and Non - Facility Parking in the City Center
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(2 Number of Parked Car in the City Center

The parking condition survey was conducted on weekdays and weekends in the period from 3 May
2012 to 20 May 2012. The municipd car park was used by 1,595 cars on weekdays, while 6,583
cars were parked in the other facilitated parking areas as shown in Table 8.4-8.  The tota number
of parked cars on weekdays was 8,178 cars whereas the number of parked cars decreased to 5,107
parked cars on weekends as shown in Table 8.4-9.

Table84-8 Number of Parked Car in Facilitated Parking Area on Weekdays

Municipal Car Park (car) Other Fadilitated Parking Area (car)
Off - Off - Total
e | @i | O Other | dregtin | Total Off - | On- Othe | dregtin | Total | (car)
dregt | Srest . Sregt | drest )

Ste Site
8 0 0 0 0 0 67 270 0 193 530 530
9 0 0 0 0 0 26 77 8 1 112 112
10 0 21 0 2 43 290 298 0 138 726 769
1 0 742 0 0 742 83 266 0 334 683 | 1425
32 0 214 0 24 238 161 | 1,317 0 439 | 1917 | 2155
33 0 0 0 0 0 239 479 5 136 859 859
14 0 356 0 0 356 40 506 0 259 805 | 1,161
45 0 0 0 0 0 23 52 0 31 106 106
50 0 A 0 0 A 6 55 0 46 107 201
51 0 122 0 0 122 46 325 0 367 738 860
Totd 0 | 1549 0 46 | 15%5 981 | 3645 13 1944 | 6583 | 8178
Suburb 0 | 2406 0 353 | 2,759 0 0 0 0 0 | 2759

Note : The number of parked carsin suburb covered the parked car inthe municipal car park outsdethe City cernter.
Source: JCA Sudy Team

Table84-9 Number of Parked Car of Facilitated Parking Area on Weskends

Municipal Car Park (car) Other Fadilitated Parking Area (car)

Off - Off - Total

Zone | Off - On- . Off - On- :
dret | reet Other |drestin| Total drest || srest Other streg in| Total | (car)

Ste Ste
8 0 0 0 0 0 10 59 0 43 112 112
9 0 0 0 0 0 18 72 4 2 % %
10 0 11 0 16 27 211 204 0 39 454 481
11 0 695 0 0 695 82 199 0 236 517 | 1,212
32 0 86 0 37 123 54 425 0 357 836 959
33 0 0 0 0 0 36 115 3 82 236 236
24 0 378 0 0 378 3 330 0 144 557 935
45 0 0 0 0 0 26 39 0 48 113 113
50 0 0 0 88 6 30 0 A 70 158
51 0 166 0 0 166 39 254 0 346 639 805
Totd 0| 1424 0 53 | 1477 515 | 1,777 71 1331 | 3630 | 5107
Suburb 0| 234 0 331 | 2635 0 0 0 0 0 | 2635

Note : The number of parked carsin suburb covered the parked car inthe municipal car park outsdethe City cernter.
Source: JCA Sudy Team
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The number of non-facilitated on-street parking was 6,624 cars on weekdays and 3,641 cars on
weekends as shown in Table 8.4-10.

Table84-10 Number of Parked Car of Non - Facilitated Parking on Weekdaysand

Weekends
Parked Car on Weekdays(car) Parked Car on Weekends(car)
Zone NoParking | Availablefor NoParking | Availablefor
Zone Parking Tod Zone Parking Tod

8 260 228 488 140 67 207
9 230 31 261 200 23 223
10 541 43 589 363 35 403
1 833 158 991 4 114 818
32 938 970 1,958 186 288 474
33 969 27 996 438 0 438
44 766 9%5 861 583 43 626
45 123 14 137 192 7 199
50 104 4 108 101 9 110
51 148 87 235 76 67 143
Totd 4,962 1,662 6,624 2983 653 3641

Source: JCA Sudy Team

The number of parked cars was estimated by block in the City center as shown in Figure 8.4-6 for
weekday and Figure 8.4-7 for weekends. Figure 8.4-8 and Figure 8.4-9 illustrates the number of
the non-facilitated on-street parking by block on weekdays and weekends.

These figures indicate that the number of parked cars in the central part of the City center consisting
of four traffic zones (i.e. Traffic Zone 8, 10, 32, and 33) decreased on weekends in comparison with
weekdays. Inthe parked cars might be of mainly visitors who came to the City center on weekdays
infour traffic zones.

A significant difference of the number of the parked cars was not observed between weekdays and
weekends in other four traffic zones (i.e. Traffic Zone 9, 11, 45, and 50). The parked cars might be
of visitors to a large-scde shopping Centers such as Osh Market in Traffic Zone 11 and CUM in
Traffic Zone 51.  The parked cars were supposed to be of residents of apartments in Traffic Zone
44 and detached housing in Traffic Zone 9.
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Figure84-6 Number of Parked Car by Block in the City Center on Weekdays
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Figure84-7 Number of Parked Car by Block in the City Center on Weekends
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Figure84-8 Number of Non - Facilitated Parking by Block in the City Center on Weekdays
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Figure8.4-9 Number of Non - Facilitated Parking by Block in the City Center on Weekends
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(3) Remaining Capadity of Parking Lot in the City Center

The remaining capacity of facilitated parking was 6,344 parking lots that includes 637 remaining

parking lots of the municipa car park on weekdays as shown in Table 84-11. The remaning
capacity wasincreased to 9,415 parking lots on weekends as shown in Table 8.4-12.  Although the
facilitated parking gtill have the remaining capacity of 6,344 parking lots, 6,624 cars were parked on

street as non-facilitated parking on weekdays as shown in Table 8.4-10 in the previous page without

utilizing the available parking lots.

Table84-11 Remaining Capacity of Fadilitated Parking Area on Weekdays

Municipal Car Park (parkinglot) Other Fadilitated Parking Area (parkinglot) | Total
Zone | Off- | On- Off - dreet Off- | On- Off - dreet (parking
dregt | Sredt Qs in Ste eE. dregt | dred Sy in Site 1ef) lot)
8 0 0 0 0 0 48 312 0 237 597 597
9 0 0 0 0 0 49 64 10 9 132 132
10 0 39 0 8 a7 225 247 0 236 708 755
1 0 316 0 0 316 35 % 0 251 332 698
32 0 58 0 26 84 50 611 0 527 | 1188 | 1,272
33 0 0 0 0 0 121 266 12 55 454 454
a4 0 104 0 0 104 22 256 0 296 474 578
45 0 0 0 0 0 35 65 0 469 569 569
50 0 18 0 0 18 12 58 0 22 R 110
51 0 68 0 0 63 50 610 0 451 | 1111 | 1179
Tota 0 603 0 A 637 647 | 2485 2 2553 | 5707 | 6344
Suburb 0 766 0 7 | 1313 0 0 0 0 0| 1313
Note : The number of remaining cgpacity in suburb focused on amunicipa car park outside the City center.
Source: JCA Sudy Team
Table84-12 Remaining Capacity of Fadilitated Parking Area on Weskends
Municipal Car Park (parkinglot) Other Fadilitated Parking Area (parkinglot) | Total
Zone | Off- | On- Off - drest Off- | On- Off - drest (parking
sregt | sredt U] in Ste s dregt | sregt S0 in Site eE lat)
8 0 0 0 0 0 105 523 0 387 | 1,015 | 1015
9 0 0 0 0 0 57 69 14 8 148 148
10 0 49 0 14 63 304 Al 0 335 930 | 1,043
11 0 363 0 0 363 36 163 0 349 548 911
32 0 186 0 13 199 157 | 1503 0 609 | 2269 | 2468
33 0 0 0 0 0 324 630 14 109 | 1077 | 1077
a4 0 82 0 0 82 29 282 0 41 722 804
45 0 0 0 0 0 32 78 0 452 562 562
50 0 24 0 0 24 12 83 0 # 129 153
51 0 24 0 0 24 57 681 0 472 | 1210 | 1234
Totd 0 728 0 27 755 | 1,113 | 4,353 28 3166 | 8660 | 9415
Suburb 0 863 0 569 | 1,437 0 0 0 0 0| 1437

Note : The number of remaining cgpacity in suburb focused on amunicipd car park outsdethe City center.
Source: JCA Study Team
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(4) ParkingFeeintheCity Center
The fees in the facilitated parking were confirmed during the parking condition survey. It reveals
that 72 percent of the parking fee was collected from the municipal car park and five percent from
the other facilitated parking areas as shown in Figure 8.4-10.  In generd, the parking feeis afixed
rate at 10 SOM S per parking without any extracharge.

Source: JCA Sudy Team
Figure84-10 Parking Feeby Typeof Parkingin the City Center

(5 Reault of Detailed Parking Survey

A detailed parking survey was carried out in three mgor commercid areas, namely CUM,
Ortosayskiy rinok (hereinafter Ortosay), and Madina on weekdays and weekends during the periods
from 4 June 2012 to 16 June 2012. The number of parked cars was counted at every 30 minutes
interval from 7:00to0 19:00. Figure 8.4-11 showsthe location of the surveyed commercia aress.

Location of Sdected Commercid Areas Surveyed Parking Areaa CUM (1/10,000)
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Surveyed Parking Areaa Madina (1/10,000) Surveyed Parking Areaa Ortosay (1/10,000)

Note: Location magp of surveyed parking areaindicates municipa car park in orange and the other fadilitated parking areaiin blue respectively.

Note: Anoff-site parking on premises of CUM was not dlowed to conduct asurvey. Itslocation is shownin hatched linesin red inthefigure
above

Source: ICA Sudy Team

Figure84-11 Location of Sdected Commercial Areaand Surveyed Parking Area

The number of parked cars every 30 minutesinterval was shown in Figure 8.4-12 for CUM, Figure
8.4-13 for Madina, and Figure 8.4-14 for Ortosay. There were no dgnificant difference in the
maximum number of the parked cars between weekdays and weekends, though the number of
parked cars changed by time. These commercial aress attracted the visitors, regardless of

weekdays and weekends.
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Figure8.4-12 Number of Parked by TimeCar at CUM on and Weekend
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Figure84-13 Number of Parked by TimeCar at Madina on Weekday and Weekends
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Figure8.4-14 Number of Parked by TimeCar at Ortosay on Weekdaysand Weekends

Result of Interview Survey

An interview survey was conducted smultaneoudy in the same areas where the detailed parking
survey was carried out.  The interview was carried out for 400 drivers at each survey area

The most frequent purpose of visit was shopping (44%), followed by business (23%) as shown in
Figure8.4-15.

Intheinterview survey, three types of questions were asked asto:
(i) The acceptable walking distance from the parking place to the find detination

(i) Theduration of parking
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(iii) The affordable amount of parking fee

The responses of these questions were described as the materia for the recommendations in Sub-

chapter 21.1.

| | | | |

Total (1200) Total (1199) 13 | 37| 8|1

‘ ‘ Ortosayskiy rinok (399) 14 33 10

Ortosayskiy rinok (400) | | |
‘ ‘ M adina (400) | 37| 8:|l

M adina (400) 37 CUM (400) 10 : 40I 6|1

CUM (400) ‘ ‘ 0% 20% 40% 60% 80% 100%

! | | I | E<ltimeinawesk mI1~3timesin awesk

0, 0, 0, 0, 0,
0% 20% 40% 60% 80% 100% 4~5times in aweek " >5times in aweek

W Facilitated Parking On-street >2times aday
Q1 Wheredo you park your car? Q2 How often do you usethis parking pece?
||
Total (1199) 6 15 11
Ortosayskiy rinok (400) 6 19 9‘
M adina (400) 6 23 11‘
CUM (399) 7I4 14}
O‘I’A) 20I% 40% 60% 80I% 10I0%
mShopping ®Business ®Work © Service ' Other

Q3 What isyour purpose of vidt?
Note : Numerical number in parenthesesindicatesthe number of samples
Source: ICA Study Team

Figure84-15 Resultsof Interview Survey

85 |sues

Based on the parking survey, the following were identified as the issues for the improvement of the
parking conditions.

(& Remaining capacity of fadilitated parking:  Although the facilitated parking aress ill have remaining
capecity of 6,344 parking lots on weekdays, the large number of cars (i.e. 6,624 cars) was parked on
dreet.  Stepsshould betaken to encourage driversto park their carsin the facilitated parking aress.

(b) Undear definition of dlowable space for parking:  In some places, privae entity ingtdled asign that
declared part of public land and road as a parking goace without any officid authorization has been
granted for the parking place as the parking space. It should be required to designate the place that can
be usad for the public parking.
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(¢) Paking in public land by resident: As alarge number of parked cars were observed on-dreet on
weekends, these parked carswere supposed to be of resdents. A proper placeto park cars by residents
needsto be desgnated.

(d) Fixedrateof paking fee The parking fee was st up as afixed rate a alow rate.  Consequently, the
drivers parked their cars a& any place based on their intention without any congideration about the

parking fee

In addition, the officids for management of parking areas pointed out needs for improvement of the ban
ontheillegd parking and the modification of the technical gandard asfollows:

@)

(i)

(i)

Strict enforcement of pendty for illegd parking: A fine for the illegd parking wes st & the
releively low level of 300 SOMSin comparison with the practicein foreign countries. Thislow rate
of thefineisinaufficient to discourage the driversto park their carsin anillegd place.

Coallection of parking fee from dl usars  An exiding collection system for the parking fee dlows
exemption for, but not limited to, officas and military services. This exemption resulted in
reducing the amount of the collected parking fee by 40 percent. The collection system needs to be
reviewed for collecting the parking fee from all users of the parking area

Outdated technicd sandard for mandetory parking by type of building: An exiging technica
Sandard specifies the minimum number of mandatory parking lots by type of building. Since the
technical sandard was prepared in the Soviet erg, the leve of the mandatory parking lots became
outdated to meet the current demand.  The minimum number of the mandatory parking lots in the
technica sandard should be modified to comply with the current demand.

(€) The current mechanism needs to be modified to discourage the drivers to park their carsin an

illegal parking place with the enforcement of the gtrict pendlty.  The ban on the illegal parking

will lead the driversto park their carsin the designated parking places.

8-22



The Study on Improvement of Urban Transportation
in Bishkek City of the Kyrgyz Republic Final Report

CHAPTER 9 TRAFFIC CONTROL

9.1  Presnt Traffic Signal Sysem
911 Traffic Signal Facility and Guideline
(1) Sgnalsin Bishkek City

As of Augugt 2012, there were atotd of 203 traffic Sgnas operdting in Bishkek City. The location of
exiging sgndsisshowninFigure 9.1-1. Theyear of inddlation of thesigndsissummarizedin Table
9.1-1. Although new sgnaswereingaled in recent years, 80.3 percent of the signdsare 20 yearsold or
older assshowninthetable  Thisisdueto thefact that retoration or change of Signas has not been carried
out.

ol

\

Ll

Source: JCA Sudy Team
Figure9.1-1 Location of Sgnalized I ntersection
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Table9.1-1 Number of Sgnalsingalled

Year of Ingallation Quantity %
1970 74 36.4
1980 79 39.0
1990 10 50
2000 and after 40 19.6
Totd 203 100.0
Note : The numberswas confirmed asin December 2010.
Source: CMOD

Out of 203 signals, 93 signas are supposed to be centrally-controlled signals that are connected with
the Traffic Control Center located a Construction, Mounting and Operation Department (CMOD)
of Traffic Police at 20 Gorky Strest. The remaining 110 units are isolated sgnas. Due to
deterioration of the equipment and loss of communication lines, not all of the centraly-controlled
signals are connected with the Control Center at present.  The exact number of on-line signals must
be updated. Picture9.1-1 showsthe defunct local controller.

There is no local manufacturer or supplier of signal controllers and signal lanterns (traffic lights) in
the Kyrgyz Republic.  All of the existing signal controllers and signal lanterns were imported from
Russa

Picture9.1-1 Defunct Local Controller Retrieved from I ntersection

(2) Design Guiddines

According to CMOD, a signa design is made in accordance with the following Kyrgyz standards,
which are same asthose used in Russia

Sandard P52282 - 2004 :  Trafic Lights
Sandard P52289 - 2004 : Standardsfor Treffic Signds, Traffic Sign and Pavement Markings
(3) Lantern

A standard three-aspect lantern typeis used at al intersections except those where protected |eft turn
is provided. Left turn green arrow aspects are added a these intersections.  Right-Turn-On-Red
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(4)

©)

(RTOR) isdlowed a some T-shaped intersections with aright turn green arrow, which islit during
red indication for other movements from the same approach.  Pedestrian signals are provided to 69
signas but many of them are not working due to busted bulb. A vehicular lantern is arranged
vertically and mounted on amast arm. A pedestrian lantern is mounted on astraight pole.

Both incandescent lamps and LEDs are used for lanterns.  The LED type lanterns are used at 55
sgnas ingtaled during the last 10 years. Conventiona incandescent lamps are used at the
remaining 148 sgnals. Some of the LED lanterns have a countdown timer to indicate the
remaining time of green and red signals. Y ellow aspect is used for this purpose and remaining time
isindicated when yellow aspect is off.

Signal lanterns used to be Russian-made but Chinese-made lanterns are becoming popular in recent
years.

Sgnal Layout

Basicaly, two sets of the vehicular lanterns are ingtalled on a mast arm for each approach.  Oneis
on the near 9de and another at far and opposite side of an intersection. Hence, the vehicular
lanterns are installed on a mast arm in back-to-back configuration and a total of four (4) mast arms
are provided to a standard 4-leg intersection. At the intersections with median, signd layout is
different and more poles are used.

Pole

A dgnd lantern is mounted on a pole which was manufactured localy. A mast arm type pole is
used for vehicular lanterns and a straight pole is used for pedestrian lanterns.  There are severa
different designs of the mast arms for vehicular lanterns. According to the Standard P 52289,
clearance of 5.0 - 6.0 meters is required for the vehicular lantern ingtalled over the carriageway.
However, most of the existing vehicular lanterns do not satisfy the requirement.  The length of arm
that extends over the carriageway isaso too short.  An example of atraffic sgna on Chui Avenue
isshownin Picture 9.1-2.

Picture9.1-2 Traffic Sgnal on Chuy Ave.
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I nter section Design Document

CMOD prepares a set of intersection design documents for each intersection before ingtaling a
sgna. Thedocument contains the following information:

(i) Lanternlayout drawing
(i) Cabling layout drawing
(i) Power supply diagram
(iv) Timing plantable

(v) Bill of quantity

Signal Control
Sgnal Phase Sequence

Asthe road network of Bishkek City was developed in a grid configuration, dmogt dl intersections are
dandard four-leg intersections.  Thus, a sandard two-phase Sgnd sequenceis adopted at all intersections
and left turn is made by filtering. At 15 intersections, however, an additiond |eft turn aspect is provided
for protected lft turn phase.

According to CMOD, there is no sysematic procedure to design and cdculate timing plans.  The Sgnd
phase and timing plan are prepared in a exploratory way. No sgnd design softwares and microscopic
dmulation modes are used in the sgnd design. Due to Smple intersection layouts and ratively low
traffic volume, such gpproach is effective a present.  As the number of vehides isincreasing, however,
sgnd timing will become more critical in managing traffic and preventing congestion.

Hashing green is shown for three (3) seconds & the end of green before turning to ydlow. All red
indicationisnot used for controlling the conflicting movements.

Sgnal Timing Plan

Regardiess of thetypeof signd (centrally contralled or isolated), dl Sgnasin Bishkek City operatein fixed
time mode and same timing plan for 24 hours regardless of time of day and day of the wesk. No
periodicd review and updating of thetiming plansare made and the sametiming plan hasbeen used a leest
for thelast two years.

VehicdeDetector

According to CMOD, vehide detectorswere used in the past and a traffic responsve control was adopted
inwhich a sgnd timing plan was sdected among the predefined plansaccording to thetime-of-day with
traffic flow conditions including vehide counts, vehide speads or congestion levels (occupancy rates).
No vehicle detectors exigt at present, however, due to deterioration of the device. Asthereisno vehicle
detector, actuaion control, which extends green 9gnd if thereisarriving vehide, isnot used.
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(4) Sgnal Monitoring at Control Center

©)

913

As presented above, some of the centraly-controlled Sgnds are dill connected with the Traffic Control
Center through communication cable ingaled and owned by Traffic Police. A wall map display showing
the schematic map of the control areas and locations of the centrdly-controlled sgndsisinddled at the
Control Center. Eachdgnd onthewal map hastwolamps, greenandred.  Thegreenlampindicatesthat
the gnd isoperating normally. Red signd indicates that the Sgnd is operating in yelow flashing mode.
If both lamps are off, it indicates sgnd is not working or communication lineis cut.  The wall map
display isshownin Picture 9.1-3.

Three sets of control desks are provided in front of the wal map as the entire control areais divided into
threesub-aress.  The control desk has many push buttonsand sdlectors for expecting two functions:

(i) Signd control mode, which can control traffic signalsin norma sequentia operation or flashing
yellow operation

(i) Signd timing, which can modify signal timing of specified intersection

Currently, only the former function is avalable.  The main computers that control the sgnas were
aready removed o that no control functions except the control mode change is possible in the exigting
sysem.

Picture9.1-3 Wall Map Display
CCTV Camera Sysem

Treffic Police does not have its own traffic survelllance camerasysem. CCTV cangraswereinddled a
20 intersectionsin Bishkek City by an internet provider Aknet.  Key intersections were recommended by
CMOD tothe City government. A totd of 15 unitsof monitor are provided to the monitoring room of the
Traffic Police, dthough the Traffic Police cannot control over the cameras.

Summary

All of the exiging 203 units of sgnds in Bishkek City operate in an isolated mode with a fixed pattern
regardless of time of day and traffic condition. Vehicles are required to Sop dmog every sgnd dong the
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9.2

major road as no coordination between sgnasisimplemented.

Asthe current traffic flow islow at the intersectionsin the City, except some criticd intersections a pesk
hours, the present sgnd operation and timing plan seem not to cause srious traffic congegtions, athough
till need to improve efficiency and gppropristeness.  However, not asmal amount of lossintermsof time
and fud must be incurred by road users. Such loss can be reduced greatly if an advanced Sgnd systemiis
introduced. 75 percent of the exiging Sgnds are more than 20 years old.  They may become faulty any
time and repairing of the obsolete Sgnd would not be feasible.  Introduction of a new sgnd system seems
urgent.

Proposal for New Automated Traffic Control System

CMOD heas prepared a proposa for an automated traffic control sysem. The outline of the proposd is
summarized below.

1 | Project Title “Upgrade of Automated Traffic Control System and treffic lightsfadilities
(equipping with LED treffic lights, environmenta sensors, vehicle detector,
countdown light pand for permissvelresrictive sgnd, additional sound
asodiated devices), modern software and technical reeguipping of control
centers of ATCSwith communication channds, hardware for communication
with peripherd fadilities, setting up radio channd in Bishkek City”.

2. | System Components 30— S0treffic lights (first stage), 150 traffic lights (find stage)
Vehicledetector (video cameratype)
Control panel (wall map and control console)
Communication cableor wirdess

3. | Typeof Signd Control Adaptive

4. | Funding Requirements 12.0millionUSD

5. | Feesibility Study/Detailed Design | (To berequired)

The information provided by CMOD with regard to the proposed Automated Traffic Control System
(ATCS) issummarized below.

(i) Theedimated project cost of 12 million USD wasindicated by the City Government but the detailed
breskdown of thetotd cost isrequired.

(i) Avallability of the fund from the City Government, Centra Government or combination of
both governments for the project should be clarified.

(iii) Astheproposd mentionsthat the first sagewill cover 30to S0intersections, detailed list of candidate
intersectionsfor new ATCS s prepared by the further survey.

(iv) Deailsaf the sysem such asuseof cable or wirdessfor datacommunication, type of vehicle detector,
and method of Sgnd control are yet to be decided.

(v) CMOD goplied to the City Government for afeasihility sudy and detailed design of ATCSto be
undertaken by ateam of Russan and Kazakhstan experts with the estimated cost of 1 million USD.
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CHAPTER 10 ENVIRONMENTAL AND SOCIAL CONSIDERATIONS

101 Framework and Approach of Environmental and Social Condderations

Based on the andysis of the current condition of traffic infrestructure in Bishkek City, the JCA Study
Team formulated the Urban Transportation Improvement Plan which includes Improvement of
Trangportation Operation and Management System, and Strengthening of Inditutiona Capecity.
However, the implementation of these plans does not go with considerable condruction work and
involuntary settlementswith expropriations. 1t is presumed that it hasa littleimpact on the environmernt.

In the Study, improvement gpproaches for the environment were derived from the results of the survey which
were conducted under the framework of the Study. These gpproaches were collected and teken in the
Recommendationsfor the Environment of Bishkek City.

The mesaures and gpproaches for environmental improvements were introduced by studying the current
conditions of the environment and rdating facts. The JJICA Study Team conducted the fallowing surveys:

v’ Standards on the environment in the Kyrgyz Republic

v’ Basdinedatain Bishkek City (indluding air pollution and water qudity)
v Opinions of citizens

v’ Current condiition of the infrestructure and traffic

TheJCA Study Team conducted a questionnaire survey with Bishkek dtizens.  In the Master Plan Studly,
the Strategic Environmental Assessment (SEA) was conducted as environmental assessment because the
sudy is a plan, program and policy which adopt the opinions of the citizens on environmenta and socid
congderationsthat connect with the concept of the SEA. (See Figure 10.1-1)

ey,

M/P

| Project |(—| Project EIA
D/D

Source: JCA Sudy Team
Figure10.1-1 Podtioning of SEA on Project Stage
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To identify the environmental
issues that Bishkek Citizens feel
ondaily livelihood

To confirm the objective

measurement values of the
environment, and conformity to
the standards and laws

Opl nions of Citizens To review the current condition of

the infrastructure and traffic

: respected

I:l : highly respected

|:| : utmost respected
Source: JCA Sudy Team

Figure10.1-2 Three Agpectsof the Environment and Social Congderation in the Sudy

Infrastructure and
traffic

AsshowninFigure 10.1-2, the JCA Study Team surveyed three aspects

(@ Laws regulationsand sandards on the environment inthe Kyrgyz, and basdinedatain Bishkek City (air
pollution and weter qudity)

(b) Opinionsof the citizens (interviews)
(¢) Current condition of theinfragtructure, traffic and the environmenta Stugtion

Findings Recommendations

——————————————————————————————————— ~
[ Opinions and Ideal of Citizen J I’Measures,
| Approaches of Improvement
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Source: JCA Sudy Team
Figure10.1-3 Approach Introducing Projects, Programs, Policesand Vison
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Thefindings of the survey were arranged, classified and andyzed. Based onthe andysis, the JCA Study
Team introduced projects, programs, policies and vison from the standpoint of the environmental and socid
condderdion asillustrated in Figure 10.1-3.

Environmentally Sugtainable Transportation (EST)

Environmentdly Sustainable Trangportation (EST) is a new policy vison proposed by the Organization for
Economic Cooperation and Development (OECD) and its commitment is to plan and implement palicieson
trangportation and environment based on along-term perspective.

Basad on the EST concept, EST Guiddine was developed by the OECD’s Work Group and endorsed by
OECD Conference on Sugtainable Trangportation held in 1996.

TheEST Guiddines

(Guidelinel:

Guiddine2:

Guiddine3:
Guiddine4:
Guiddine5:
Guiddine6:

Guiddine7:

Guiddine8:

Guiddine9:

\_

Deveop a longterm vison of a dedrable trangportation future that is susanable for\
environment and hedlth and provides the benefits of mobility and access

Asssss long-term trangportation trends, consdering all aspects of trangport, their hedlth and
environmenta impacts, and the economic and socid implications of continuing with “business as
Define health and environmental quality objectives based on hedlth and environmentd criteria,
sandards, and sugtainability requirements.

Sa quantified, sector-spedific targets derived from the environmentad and hedth quality
objectives, and st target datesand milestones.

Identify dSrategies to achieve EST and combinations of measures to ensure technological
enhancement and changesin trangportation activity.

Assss the social and economic implications of the vison, and ensure that they are consstent
with socid and economic sugainahility.

Congruct packages of measures and ingtruments for reaching the milestones and targets of
EST. Highlight ‘win-win' drategies incorporating, in particular, technology policy, infragtructure
investment, pricing, trangportation demand and traffic management, improvement of public
trangport, and encouragement of walking and cyding; capture synergies (e.g., those contributing to
improved road safety) and avoid counteracting effects among ingruments.

Devdop an implementation plan that involves the wdl-phasad gpplication of packages of
ingruments capable of achieving EST teking into account locd, regiond, and nationd
cdrcumglances. St a dear timetable and assign responghiilities for implementation.  Assess
whether proposad palicies, plans, and programs contribute to or counteract EST in trangportation
and assodiated sectors using tools such as Strategic Environmental Assessment (SEA).

S provisonsfor monitoring implementation and for publicreporting on the EST drategy;
use condgtent, wel-defined sugtainable trangportetion indicators to communicate the results,
ensure follow-up action to adapt the Srategy according to inputs received and new scientific
evidence

Guiddine 10:Build broad support and co-operation for implementing EST; involve concerned parties,

ensure thar active support and commitment, and enable broad public participation; raise public
avareness and provide educdaion programs.  Enaure that dl actions are consstent with qloby

Source : Environmentally sustainable trangportation GUIDELINES (OECD)
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So far, numerous efforts have reduced the negative environmental and health impacts of transportations
such as carbon monoxide and lead. However, those measures il lack effective implementation,
particularly those targeting structura changes in trangportation activity, reductions in carbon dioxide
emissions and noise.

Moreover, the Regiona EST Forum in Asia held in Bangkok, Thailand, issued the Bangkok
Declaration for 2020, which includesten EST goasfor the target year 2020.

Bangkok Declaration for 2020 - Sugtainable Transportation Goalsfor 2010-2020
|. Strategiesto Avoid unnecessary trave and reducetrip digances
God 1: Formdly integrae land-use and trangportation planning processes and reaed inditutiond
arangementsa thelocd, regiond, and nationd levels
God 2: Achieve mixed-use devdopment and medium-to-high dendties dong key corridors within cities
through gppropriate land-use palicies and provide people-oriented loca access, and actively promote
trandt-oriented devel opment (TOD) when introducing new public transportetion infradructure
God 3: Inditute policies, programmes, and projects supporting Information and Communications
Technologies (ICT), such asinternet access, teleconferencing, and telecommuting, as ameansto reduce
unneeded trave
Il. Strategiesto Shift towards mor e sugtainablemodes
God 4: Require Non-Motorized Trangportation (NMT) components in trangportation magter plans in dl
mgjor cities and prioritize trangportation infragtructure investments to NMT, including wide-scde
improvements to pedestrian and bicyde facilities, development of facilities for intermodd connectivity,
and adoption of complete Sreet design dandards, wherever feesble
God 5: Improve public transportation sarvices induding high qudity and affordable services on dedicated
infrastructure along major arteria corridors in the city and connect with feeder services into
resdential communities
God 6: Reduce the urban trangportation mode share of private motorized vehides through Transportation
Demand Management (TDM) measures, including pricing messures thet integrate congestion, safety,
and pallution cogts, aimed a gradudly reducing price digtortions that directly or indirectly encourage
driving, motorization, and sprawl
God 7: Achieve dgnificant ghifts to more sudaindble modes of inter-city passenger and goods
trangportation, including priority for high-qudity long distance bus, inland weter trangportetion,
high-spead rail over car and air passenger travd, and priority for train and bargefreight over truck and ar
freight by building supporting infrastructure such as dry inland ports
I11. Strategiesto I mprovetrangportation practicesand technologies
God 8: Diversfy towards more sugaingble trangportation fues and technologies, induding greater market
penetration of options such as vehides operating on dectricity generated from renewabl e sources, hybrid
technology, and naturd gas
God 9: St progressive, gppropriate, and affordable sandards for fud qudity, fud efidency, and talpipe
emissonsfor dl vehicletypes, including new and in-use vehicles
God 10: Eqablish effective vehicde testing and compliance regimes, induding forma vehicle regidration
sysems and gppropriate periodic vehicde ingpection and maintenance (I/M) reguirements, with
particular emphasis on commercid vehicles, to enforce progressive emisson and safety standards,
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resulting in older polluting commercid vehicles being gradualy phased-out from the vehide flegt, as
wel| astesting and compliance regimesfor vessdls

God 11: Adopt Intdligent Transportation Sysems (ITS), such as dectronic fare and road user charging
systems, trangportation control centers, and red-time user informetion, when gpplicable

God 12: Achieve improved freight trangportation efficiency, induding road, rail, air, and water, through
policies, programmes, and projects that modernize the freight vehicde technology, implement flest
control and management systems, and support better logitics and supply chain management

IV. Cross-cutting grategies

God 13: Adopt azero-fatdity policy with repect to road, rail, and waterway safety and implement gppropriate
speed control, traffic cAming Srategies, drict driver licenang, motor vehicle regidration, insurance
requirements, and better post-accident care oriented to Sgnificant reductionsin accidentsand injuries

God 14: Promote monitoring of the health impacts from trangportation emissons and noise, especidly with
regard to incidences of asthma, ather pulmonary diseases, and heart diseese in mgor dities, assessthe
economicimpactsof ar pollution and noise, and devise mitigation Srategies, especidly aiding sengitive
popul ations near high traffic concentrations

God 15; Edtablish country-speific, progressive, hedth-based, cos-effective, and enforcegble air quality and
noise sandards, also teking into account the WHO guiddines, and mandate monitoring and reporting
in order to reduce the occurrence of daysin which pollutant levels of particulate metter, nitrogen oxides,
sulphur oxides, carbon monoxide, and ground-level ozone exceed the nationd standards or zones
where noise levels exceed the nationd standards, especidly with regard to environments near high
traffic concentrations

God 16: Implement sustainable low-carbon trangportation initiatives to mitigate the causes of global dimate
change and to fortify national energy security, and to report the inventory of dl greenhouse gases
emitted from the transportation sector in the Nationd Communication to the UNFCCC

God 17: Adopt social equity as a planning and design criteria in the development and implementation of
trangportation initiatives, leading to improved qudity, safety and security for dl and epecidly for
women, universa accessibility of sreetsand public trangportation sysems for personswith disahilities
and dderly, afordability of trangportation sysems for low-income groups, and up-gradation,
modernization and integration of intermediate public trangport

God 18: Encourage innovaive financing mechaniams for sudainable trangportation infragtructure and
operations through measures, such as parking levies, fud pricing, time-of-day automated road user
charging, and public-private partnerships such as land val ue capture, including condderation of carbon
markets, wherever feasble

God 19: Encourage widespreed digribution of information and awar eness on sustainable trangportation to dl
levels of government and to the public through outreach, promotiona campaigns, timely reporting of
monitored indicators, and participatory processes

God 20: Develop dedicated and funded indtitutions that address sudainable trangport-land use policies and
implementation, including reseerch and development on environmentaly sustaingble trangport, and
promote good gover nance through implementation of environmenta impact assessments for mgor
trangportation projects

Source: Ffth Regiond EST Forum, 20-25 August 2010, Bangkok, Thailand
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The EST guiddines and the gods of Bangkok Dedaration for 2010 are significant in examining the project
or plan plans for trangportation.  These concepts should be gpplied to formulate the plans that satisfy both
trangportation and the environmental sectors. The JCA Study Team considers the guidelinesto introduce
the recommendetions on the environment of Bishkek City.

10.2 Lawand Standard
10.2.1 Lawsand Legidationson the Environment
Themgor environmenta laws and legidations of the Kyrgyz Republic areshownin Table 10.2-1.

Table10.2-1 Major Legidationsfor the Environmental Protection

L egidation P\;z:d Purpose/ Content
Condtitution of Kyrgyz 2010 Land, subsoil, ar waters, forest, wildlife and other natural
Republic resources shdl be utilized and, et sametime, protection shall be
given.
Law on Environmental 1999 Thegenerd legd framework for environmenta protection and for
Protection (2002,2003, |theuseofthem. Thislaw regulaestherdations between rights
2004, 2005, | and responghilitiesof public organizations and various agencies
2009) of thedtate.
Law on Specidly Protected Area 1999 Toregulaerdationsin the organization, protection and use of
and Biosphere Territory protected aress
Law on the Protection of Ambient 1999 Ambient air gandard and air quality management
Air (2003, 2005)
Law onwaters 194 Toregulaethe use and protection of waters, and preventing
(1995) environmentally harmful effect
Forest Code 1999 Legd basisfor therationd use, protection and reproduction of
foreds
Law on the Radioactive Safety 1999 Legd rdationshipinthefied of radiation safety and protection of
of the Population the environment from the harmful effects of radiation sources
Law on Ecologicd Expertise 1999 About thelegd rdaionsin thefied of environmenta impact
(2003,2007) | assesament
Law onWildlife 2002 About protection of wildlife hebitats
(2003)
Law on Fsheries 1997 Toregulatelegd, economic and organizationd basesof fisheries
Law on Subsoil 1997 Toregulaerdationsarising from the use of minerd resources
Law on Protection and Useof Hora 2001 About protection, use, and reproduction of flora
(2003, 2007)
Law on Mountain Areasin Kyrgyz 2002 To cregte socio-economic and legd framework for the sustaingble
Republic (2003) development of mountain aress
Law on Wadte of Production and 2001 About waste management
Consumption

Source : Web Ste of State Agency on Environment Protection and Forestry (http:/Awww.neturekgy)
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10.22 Environmental Standard
Theenvironmenta standards of the Kyrgyz Republic rdaing to traffic environment are described below.
(1) Air Pollution
Ambient air quaity sandards are summarized in Table 10.2-2.

Table10.2-2 Ambient Air Quality Standards (in mg/m?® except asnoted)

Pollutant Maximum PamiSble AverageDa.\in Heazard Class
Concentration Concentration

Totd sugpended

perticulcte (TSP) 015 005 3
Sulfur dioxide (SO») 05 005 3
Carbon monoxide (CO) 5 3 4
Nitricdioxide(NO,) 0.085 004 2
Nitrogen Oxide (NO) 040 0.06 3
Tetragthyl Lead 0.0001 0.00004 1

Source : Hedth Sandard GN 2.1.6.1338-03

Currently, measurements of ar pollution are being conducted in four cites of the country: Bishkek (7
locations), Kara-Bdta (2 locations), Tokmok (2 locations), Cholpon-Ata (2 locations), and Osh (1
location)*.  Vehicle emissions standards are summarized in Table 10.2-3.

Table10.2-3 Vehide EmissonsSandards

: Maximum per missble concentration of hydrocarbons, part by
. Maximum CO . . ;
Engine shaft speed : volume (min-1) for engineswith number of cylinders
concentration
Upto4 Morethan 4

Nmin X.X 15 1,200 3,000
Nincr X.X

0.8 Nnom X.X 20 600 100

Source: Ingtruction on Implementation of State Control over Protection of Ambient Air from Emissonsof Vehide Pollutants, accessed
on 12 November 2010 &t : http:/Mmmw.naturekgllawbasefactd'18 ins polutant_emissons ar.xml

Thenationd gandardsfor emissonstesting arefollowing:
v GOST 17.2.2.03-87

Environment Protection

Atmosphere

Norms and Methods of measurement of contents carbon oxide and hydrocarbons in burnt gases of
vehideswith gasolineengines

Safety Requirements

1 «Andysisaf ar pollution” Web Siteof “ State Agency on Environment Pratection and Forestry” (http:/Avww.neturekgy)
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v/ GOST 21393-75
Vehideswith diesdls
Black samoke of burnt gases
Normsand Methods of measurement
Safety Requirements

v  GOST 17.2.2.03-87 defines the contents of carbon oxide (CO), hydrocarbons in burnt gases of vehicles
with gasoline engines.

v GOST 21393-75 covers black smoke of burnt gases of vehidleswith diesd engines

Inthe Kyrgyz Republic, leaded gasoline was phased out in 20022,

(2) Water Quality

Water qudity sandards are defined in three generd categories:  Fisheries, drinking water, and wadtewater
discharge. Water qudity sandardsinclude:

(@ Hygienic Normative GN 2.1.5.1315-03 Maximum Permissible Concentrations (MPC) of Chemical
Substances in the Water of Water Bodies used for Drinking and Domestic - Recrestion Purposes.
The completelist of chemicasisavailable at:
http:/mvww.naturekg/lawbasel/acts'36_rgs pak_water.xml.

(b) Hygienic Normative GN 2.1.5.1316-03 Tentative Permissible Levels (TPL) of Chemical Substances
in the Water of Water Bodies used for Drinking and Domestic-Recreation Purposes. The
completeligt of chemicasis available at thewebsite
http:/Aww.nature kg/lawbase/acts/37_rgs odu_ water.xml.

(3) Nois
Noise gandards of Kyrgyz are summarizedin Table 10.2-4.

Table10.2-4 Noise Sandards

Dexcription of Adtivity / Category Leg L max

Aressimmediately adjacent to hospitls and sanatoriums Day =45 Day =60
Night =35 Night =50

Aressimmediately adjacent to dwelings polydinics dispensaries ret | Day =55 Day=70

homes, holiday hotels, libraries, schools, etc. Night =45 Night =60

Aressimmediately adjacent to hotels and dormitories Egh; 5050 Bz’h; :7‘25

Recredtiond areasin hospitds and sanatoriums 35 50

Rest aress a the territories of micro-digtricts and building estetes, rest 45 &0

houses, sanatoriums, schools, homesfor the aged, €c.

Source: Cadllection of the Mogt Important Records on Sanitary and Anti-epidemiological issues, Volume 2, Part 1, Information
Publishing center of Goskomsanepidnadzor, Russian Federation, 1994.

2 UNEP: Current status of Lead and Sul phur in Fudsin Central and Eastern Europe, the Caucasus and Centrd Asa
(http:/Aww.unep.org/transport/pcfv/PDF/MatrixCEE._FuelsApril_2010.pdf)
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10.3

1031

1)

Environmental Basdine (Geogr aphic, Climate, Air Pollution, Water Quality)
Geographic and Climate Condition of Bishkek City

L ocation and Climate

Location and climate of Bishkek City isdescribed in detailsin Chapter 2.

Temperature and precipitation of Bishkek City isshownin Figure 10.3-1.
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Figure10.3-1 Temperatureand Precipitation of Bishkek City

Thedimate of Bishkek City hasthefesturesof acontinent.  Maximum temperaturein summer reeches40
degrees Cdsus, and minimum temperature in winter falls 10 degrees Celsus below zero. It has cool or
chilly dimate except in summer.  Precipitation is approximately 400 mm per year, i.e., comparably dry.
However, itismore than other countries of Centrd Adabecause Kyrgyz hasalot of mountainousarea.  In
the countries of Centrd Adain the surrounding of the Kyrgyz Republic, progressing desertification has
become adgnificant problem on the environment.  The desartification, astypified by Ard Sea, has causd
alot of damageto the locd environmernt.

Bishkek City is located in Chui vdley. High mountain chains surround the City on south, et and
northeedt, and form abasin.

The conditions of Bishkek dimate and location, mentioned above, canimpact the environment.
Climate Condition which Affectsthe Environment
Temperaturelnverson

There is a temperature inversion as one of the climate phenomenon that has adverse effects on the
environment.  In the daytime, the air usualy gets warmer on the ground surface by sunlight, and
moves upward. This movement promotes circulation of the atmosphere and the diffusion of air
pollutants.  On the other hand, certain conditions such as radiation causes low temperatures on the
ground surface and high temperatures on the upper air.  This forms a gatic and stable condition of
amosphere. This is the temperature inverson. The temperature inverson causes atmospheric
harm by locking air pollutants in the lower elevation. The temperature inversion often occurs on
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the condition of cooled ground surface in the autumn or winter, or influx of cold air below warm air.
Topography surrounded by mountains also reinforces adverse effects. (See Figure 10.3-2)

Bishkek City combines these conditions (cool and cold climate except summer, and rimmed by high
mountains) for forming the inversion.  In the cold season, this climate phenomenon may cause air
pollution in Bishkek City.

4 N

‘ Pollutants are diffused by Updraft. ‘

M Cool Air ‘

[ |
\

| I» 1\ TUpdraft 'T\ 'T\

Warmed Air

Usual Atmospheric Condition

‘ Pollutants are locked in and piled up.

Warm Air

Cool Air

\ Atmospheric Condition on Inversion /

Source: JCA Sudy Team
Figure10.3-2 Atmaospheric Condition during Temperaturelnverson

10.3.2 Air Pollution

In Bishkek City, Agency for Hydrometeorology under the Ministry of Emergency Situations of the Kyrgyz
Republic isimplementing continuous measurements of air pollution at seven observatories. The outlines of
the atmospheric obsarvatoriesare shownin Table 10.3-1 and Figure 10.3-3.

Table10.3-1 AtmogphereObsrvatoriesin Bishkek City

. Measurement Matters
SN L ocation
SO, NO, NO NH; | HCOH
1 Centerof theCIty . * * * *
Roadsde of Mir Avenue (Cross-section)
, | WedoftheCity .| .
Resdentid area
3 anof theCity . . .
Resdentid area
4 North-eest of the City . N *
Roadsde of Jbek-Jolu Avenue Resdentid area
5 South of the City . N
Roadsde of BaitikBaatyr S. Residentid and school zone
6 West of the City . * *
Resdentid area
7 North of the City . .
Suburb

Source: ICA Sudy Team
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L ocation of the Atmospheric Observatories

Theamospheric obsarvaoriesare digtributed over the City, from the City Center tothe outskirts.  Each of the
obsarvatories are measuring the pollutants that correpond to their locations or fegtures of the atmosphere (i.e

emissons).

Meesured datawere provided on the Maximum Allowable Concentrations (MAC) based on RD52.04.186.89,

Moscow, 1991,

A part of the messured dataat the observatories® are described below.

(1) Sulfur Oxide (SO,)

At dl observatories Sulfur dioxide (SO,) and Nitrogen dioxide (NO,) are being measured. SO»isa
product of fossl fud combusgtion, usudly oil and cod that contain sulfur. In Bishkek City, there is a
centra hegting Sation (CHS) where cod is burned for the purpose of hesting. Inaddition, vehidefud

inthe Kyrgyz Republic indudes some sulfur’. It isbelieved that CHS and vehicdles on roed are the main
emission of the amospheric pollutantsin Bishkek City”.

3 Preparatory Study of Improvement of Urban Trangportation in Bishkek City of the Kyrgyz Republic (JCA)
4 Satusof Fud Quality and Vehide Emisson Standards: Eagt Europe, the Caucasus, Centrdl Asa(UNEP)

% Attached material of Preparatory Study of Improvement of Urban Transportation in Bishkek City of the Kyrgyz Republic (JCA)
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Figure10.3-4 Concentration of SO, in the Center of City (No.1 Observatory, 2010)

Figure 10.3-4 shows 2010s year trangtion of concentration of SO..  Concentration of SO, fluctuatesin
the range from 0.002 mg/m?® to 0.004 mg/m® (daily average), 0.006 mg/m® to 0.02 mg/m® (maximum).
Concentration of SO, is dgnificantly low compared with MAC (Maximum Allowable Concentrations:
average 0.05 mg/m®, maximum 0.5 mg/m®). Other observaories dso show similar tendency
goproximatdy.  The measurement data shows that air pollution of SO, is vanishingly amdl in Bishkek

City.
(2) NitricOxide

Nitric oxide (NOX) is produced during the combustion of fossi| fuds i.e, ail, cod, timber andgas. NOx
incdluding NO and NO,, which result from the vehide emission, can affect roadsde environment.
Nitrogen compound in vehide emisson is dmost NO. After being emitted from vehides to the
amosphere, NO, is produced through the process of photochemica reaction.
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Figure10.3-5 Concentration of NO in the Center of City, Roadsde of Manas Avenue

(No.1 Observatory 2010)
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Figure10.3-6 Concentration of NO, in the Center of City, Roadsdeof ManasAvenue
(No.1 Observatory, 2010)

Figure 10.3-5 and Figure 10.3-6 show NO and NO, concentration on theroadside of the City Center.
NO concentration fluctuates in the range from 0.15 mg/m® to 0.27 mg/m® (daily average), 0.32 mg/m’ to
066 mg/m® (maximum). NO, concentration fluctuetes in the range from 0.04 mg/m® to 0.11 mg/m®
(daily average), and 0.15 mg/m?® to 0.44 mg/m® (maximum).  Both concentration of NO and NO, highly
exceeds MAC (NO: average 0.06 mg/m®, maximum 0.40 mg/m®, NO,: average 0.04 mg/m?, maximum
0.085 mg/m®). No.1 observatory islocated on thearteria road which hasmuch traffic volumein the City
Center. It is evident that vehideemission causesair pollution of NOx because of no other noticeable
emissonsaround. Ninety percent (90%) of NOx emitted fromvehideisNO.  After being emitted, NO,
is produced from NO through the photochemical reaction.

At mogt of the obsarvaoriesin the City, messurement dataof NOx exceed MAC.  Ontheother hand, data
of No.3 and No.5 obsarvatories are moderately low. (See Figure 10.3-7 and Figure 10.3-8) No.3and
No.5 observatories arelocated in the areas where are out of theimpactsof vehides  Therefore itisclear
that high concentration of NOx is derived from vehicle emissions.
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Figure10.3-7 Concentration of NO in the Eagt of the City, Residential Area
(No.3 Observatory, 2010)
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Figure10.3-8 Concentration of NO,in the Eag of the City, Resdential Area
(No.3 Observatory, 2010)

(3) Other Pollutant

No.1 observatory measures HCOH. HCOH is produced by imperfect combustion of fuel and
photochemical reaction as a secondary product. Figure 10.3-9 shows 2010s year transition of

HCOH.
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Figure10.3-9 Concentration of HCOH in the Wes of the City, Resdential Area
(No.1 Observatory 2010)

Theaverage va uefluctuatesin therange of 0.009 mg/m®t00.022 mg/m®.  Themaximum vauefluctuates
in the range of 0.021 mg/m®to 0.068 mg/m®. Both of average vaue and maximum vaue are high inthe
summer and winter. It is assumed that the causes of the high values are photochemicd reaction in the
summer and Sagnation of the pollutant derived from the temperature inverson inthe winter.

Furthermore, observatories located in the suburb measure ammonia (NH). (See Figure 10.3-10) This
is modly produced from the excretions of domestic animals. NH3 has no rdlation with treffic related

activities.
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Figure10.3-10 Concentration of NH; West of the City, Resdential Area
(No.6 Observatory, 2010)

1033 Water Quality

There are two mgjor rivers in Bishkek City, the Ala-Archa River and Alamedin River. The Ala-Archa
River and the Alamedin River are running from north to south through the City. (See Figure 10.3-11,
Picture 10.3-1 and Picture 10.3-2)

Ala-ArchaRiver \ -
| Alamedin River

(mid-dream)

AlaArchaRiver

Source: JCA Sudy Team
Figure10.3-11 Location of the Ala-Archa River and Alamedin River
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Picture10.3-1 Up - sream of the Aramedin

River

Picture10.3-2 Up - gream of the Ala-Archa
River

Both rivers are comparativey dean. The waer qudities meet the Criteria for Surface Water Pollution
Assessment except cupper®. (See Table 10.3-2 and Table 10.3-3)

Table10.3-2 Water Quality of Alamedin River in Bishkek City (2010)

Alamedin river
1 km upstream from 2 km downstream from Maximum allowable
Index . : . . .
Bishkek city Bishkek city concentration, mg/l

Mar Aug Nov Mar Aug Dec
pH 8.30 7.75 7.75 855 8.00 7.95
oxygen 1051 8.99 1158 1051 8.99 1158 | Winter 4.0 Summer 6.0
BOD5 0.84 0.22 135 0.77 0.67 119 |3
oil products 0.01 0.00 0.01 0.01 0.00 001 |0.05
phenol 0.000 0.000 0.000 0.000 0.000 0.000 | 0.001
synthetic surfactants 0.00 0.00 0.00 0.00 0.00 001 (01
NH,4 0.02 0.00 0.07 0.02 0.00 0.09 |05N (NH4+)=0.39
NO, 0.040 0.008 0.003 0.010 0.010 0.005 | 0.08N (NO,-) =0.02
NOs 112 0.62 116 211 1.75 1.63 |40N (NOs) =9.0
phosphorus 0.010 0.009 0.010 0.013 0.016 0.031
iron 0.05 0.23 0.03 0.08 0.05 003 |05
copper 0.002 0.001 0.000 0.002 0.002 0.001 |0.001
zinc 0.000 0.002 0.000 0.000 0.001 0.000 |0.01

6 Attached material of Preparatory Study of Improvement of Urban Transportation in Bishkek City of the Kyrgyz Republic (JCA)
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Table10.3-3 Water Quality of Ala-Archa River in Bishkek City (2010)

Ala-Archa River
Index 4km upstream from 1 km downstream from Maximum allowable
Bishkek city Bishkek concentration, mg/l
Mar Aug Dec Mar Aug Dec
pH 8.25 7.65 7.85 8.40 7.85 7.95
oxygen 10.51 9.14 12.00 10.21 854 12.07 | Winter 4.0 Summer 6.0
BOD5 1.00 0.52 131 0.92 105 163 |3
oil products 0.01 0.00 0.01 0.01 0.00 001 |0.05
phenal 0.000 0.000 0.000 0.000 0.000 0.000 |0.001
synthetic 000 | 000 | 000 | 002 | 002 | 004 |01
surfactants
NH, 0.01 0.00 0.03 0.03 0.03 0.05 |05N (NH4+)=0.39
NO, 0.006 0.008 0.003 0.01 0.01 0.02 |0.08N (NO,)=0.02
NO; 0.87 0.99 1.00 2.27 129 157 |40N (NOs)=9.0
phosphorus 0.010 0.010 0.004 0.016 0.014 0.025
iron 0.03 0.31 0.01 0.03 0.09 002 |05
copper 0.002 0.001 0.001 0.002 0.002 0.001 |0.001
zinc 0.000 0.002 0.000 0.002 0.004 0.000 (0.01

Source : JCA Preiminary Mission

Maximum alowable concentration: The list of maximum allowable concentrations and approximately

safeimpact of hazardous substances for water contained in fisheries ponds, Moscow 1990.

The Ala-Archa River passes through the Sde of the Osh Bazaer &t the City Center.  Around the Bazaer, a
lot of garbageisdumped into theriver without any treatment. The past records of water quality show
the excess of NO, and BOD5 concentrations at the downstream.

Picture10.3-3 TheAla-ArchaRiver at theOsh

Bazaar

Picture10.3-4 Dumped Garbage on the

Ala-ArchaRiver at the Osh Bazaar
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104 Opinionsof the Citizen
104.1 Methodology

The Study emphasizes reflecting the opinions of the citizensin formulating a plan or vison. The JICA
Study Team gathered the apinions by implementing questionnaires survey. The questionnaire respondents
weredividedinto two groups, namely for authorities and for general public.  The targeted respondents of
group - 1 (authorities) indudesthe counterparts of the Study, who areworking on view for the environment
of Bishkek City, or directly tackling the environmentd issues.  The targeted respondents of group - 2
(generd citizens) were generd public of Bishkek City.

Targeting the former group (i.e., authorities), quesionnaire survey was conducted with the member of
counterparts in the workshop hdd on 5" June, 2012. For the latter group, questionnare survey was
conducted with the unspecified public in the Pedestrian Mdl event which was held on 16 September 2012
in Bishkek City.

10.4.2 Outlineof the Questionnaire Surveys
(1) Quedionnairefor the Authorities

The quegtionnaire survey with the following questions wasimplemented with the authorities.

Quedtion Itemsfor the Authorities

1. What do you think the current problems of Bishkek environment (general)?
Pl ease describe three of the environmental problems that you think the most important.

2. What do you think the current problems of Bishkek environment regarding to the urban traffic?
Please describe three of the environmental problems regarding to the urban traffic that you think the most important.
(Overlgpwith 1isalowed.)

3. What is desirable environment for Bishkek City?
Please describe desirable environment for Bishkek city for you.
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(2) Quedionnairefor the General Citizens

For the purpose of collecting the opinion of the genera citizens, a questionnaire survey was
implemented with the general citizens of Bishkek City. Contents of the survey included the
comprehensive evaluation of Bishkek environment, the problems of the urban environment, and the

desirable vision of Bishkek City in the future and their attributes.

The survey was implemented on the street festival Pedestrian Mall which was held on Kievskaya

Strest.
(@ Quegtionnaire survey on Bishkek environment
Date  10:00to 20:00, 16" (Sunday) September, 2012
Location:  Kievskaya Street from | sanova Street to Logvinenko Street
Target: Vidtorsand participants of Pedestrian Mall, 100 samples

Details of Questions:

(Ql. How do you assessaquality of living environment in Bishkek City? R

Please circle an appropriate level.
Good Fair Moderate Poor Bad

Q2. In Bishkek City, what do you think the problems of the urban environment?
(Environmental Impacts)
Air Quality, Water Quality (River, Lake), Waste, Soil Contamination, Noise and Vibration, Odor, Protected
Aress (Forests, Park), Vegetation, Biodiversity,
Hydrology (Condition of River, Lake, Grand Water), Landscape, Others

Details (such as reasons, expected causes of the problems and so on)

Q3. Thisisaquestion regarding the environment due to the urban traffic.  What do you think problems of the
traffic environment in Bishkek City? Please check off the check box on the list.
(Environmental Impacts)
Traffic Congestion, Traffic Accident, Inconvenience for Pedestrians,
Inconvenience for Public Transportation Users, Air Quélity due to the Emission Gas,
Dust from the Road, Traffic Noise and Vibration,
Ecosystem on the Roadside (Decrease of Vegetation, others), Others.

Details (such as reasons and expected causes of the problem).

\Q4' What isyour desirable vision of Bishkek City in future?
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10.4.3 Resultsand Analysisof the Questionnaire Surveys
(1) Quedtionnairefor the Authorities
The answersof the quesionnaireareshown as Table 10.4- 1.

Table104-1 Answersof the Quettionnairefor the Authorities

What do you think the current problems of Bishkek environment (general)?

Exhaust fumes Dust
Air pollution Lack of control of public transport on fumes Decreasing of exhaust fumes
Burning of auto-tyres by private sector Air polluted
Exhaust Fumes
Waste Waste cleaning up Waste
Waste cleaning up in time and closed dumpstersfixing Cleaning of streets does not take place except central streets
Forestry |Exterminations of plants Shortening of green spaces
/Green  |(Necessary of) Tree planting for air antipollution and planting of greenery
Traffic issue|Public transport (improvement) Motor service defect
Others (Lack of) Petrol Stations Overpopulation
(Lack of) Control Lack of activity for environment protection

What do you think the current problems of Bishkek environment regarding to the urban traffic?

Air Exhaust Fumes
pollution |Burning of auto-tyres by private sector

Bad technical condition of public transport Lack of trolleybuses

Shortening number of public transport (minibuses) due to low capecity (Necessary of) Traffic control to traffic jams excluding

Public transport affectsto pollution less than private Public transport of low capability

(should) Exclude midi-busesto trolleybuses Increasing numbers of midi-buses and trolleybuses
Traffic issue| Too much of mini buses Low quality of midi-buses

Gathering more amount of trolleybus and midi-buses Less numbers of minibuses

Streets expanding and covering with asphalt to exclude jams Decrease numbers of trolleybuses

Too much number of mini-buses Insanitary conditions of public transport

(should) Start using electric transport Mini-buses

Others  |Noiseand Vibrations

What is desirable environment for Bishkek City?

Green and clean city without smokes and waste

Trees planting, cana systems reconstructions, irrigation water providing, cleaning around places of residence
Ecologicaly clean

Cleaned and greenish

Source: JCA Study Team

Regarding the environment, issues of air pollution wereraised themost.  Thesearevehideemissonsand
dust which are direct issues of treffic. The second issue was waste.  Furthermore, deforegtation and
decrease of greenerieswereraised.

In response to the question regarding traffic environment, lack and deterioration of the public
trangportation were raised.

In response to question regarding desirable environment, opinions of clean, green and recongruction of
bad c infrastructure which keeps the environment were proposed.

As mentioned above, regarding environment, the opinions of the authorities are summarized in air
pollution, waste, conservation of forestry. Regarding the traffic, the lack or deterioration of public
transportation are raised as the main issues.
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(2) Quedtionnairefor the General Citizens
(@ Attributes of targets
Gender: male 49, femae 50, no answer 1

Age: the proportion of ages and compasition of ages by gender are shown in Figure 10.4-1 and
Figure 10.4-2. The respondents of age 20's are the highest and it accounts 39 percent of dll
respondents.
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Occupation: the share of worker of dl category is the highest (57%) among the various
occupation followed by students (26%) and housewives (8%). (See Figure 10.4-3)

Official
4%

Corporate

Professional/Speci
alist
6%

Housewife
8%

1% Car Driver Merchant/Trader
1% 5%

Figure104-3 Compaosition of Occupations

(b) Q1: Thequdlity of theliving environment in Bishkek City

The answer for Q1 issummarized in Figure 10.4-4.
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good
4%

Figure104-4 Evaluation of a Quality of Living Environment of Bishkek City

Positive or moderate evaluation (i.e. good, fair and moderate), accounts for 41 percent of dll
respondents.  On the other hand, negative evaluation including bad and poor is 59 percent.
Morethan haf of the respondents evauated the living environment of Bishkek City negatively.

() Q2 The problems of the urban environment in Bishkek City

The responses for the Q2 isshown in Figure 10.4-5.
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Figure10.4-5 Environmental ProblemsRaised by Bishkek Citizens

Out of all , 94 percent raised waste as the mgjor environmental problem of Bishkek City at present.
Air quality problem was raised as the second magjor problem which was raised by 70 percent of all

respondents.  Moreover, haf of the respondents have raised the above two matters as the
environmental problems of Bishkek City. Similarly, 45 percent of respondents have raised water
quality as the environmental problem of Bishkek City. The details of environmenta problems
identified by the Bishkek citizens are shown in Figure 10.4-5.
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(d) Q3: The problems of the urban traffic environment in Bishkek City

Q3 was st for the purpose of collecting the environmental problems especialy concerning the
urban traffic.  Theresponses for the Q3 are shown in Figure 10.4-6.
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Figure10.4-6 Environmental Problemsdueto the Urban Traffic Raised by Bishkek Citizen

(©

Approximately 60 percent of respondents raised traffic congestion as the environmental problem
due to the urban traffic in Bishkek City. Similarly, approximately 49 percent of respondents
raised traffic accident as the environmenta problems due to the urban traffic.  The remaining
problems were raised by less than 40 percent of respondents.

Differences in opinions with the attributes of the respondents

Differences of the opinions by gender of the respondents are shown in Figure 10.4-7, Figure
10.4-8 and Figure 10.4-9.
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Figure104-7 Differencesin Opinionsby Gender (quality of living environment)
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As shown in Figure 10.4-7, nearly haf of the male respondents evaduated the Bishkek City
environment as moderate whereas most of the female respondents evaluated the Bishkek City
environment as poor. Also, the result of questionnaire survey reveds that femae respondents
are more conscious of the current environmental condition than mal e respondents.
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Figure104-8 Q2: Differencesin Opinionsby Gender (environmental problem)

In response to Q2, the number of femae respondents in raising the each category of
environmental problem was more than mae respondents.
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Figure104-9 Q3: Differencesin Opinionsby Gender
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Figure 10.4-9 shows the differencesin opinions on the urban traffic environment by gender of the
respondents. The problems on the environment such as air qudlity, dust and ecosystem were
raised by the femaes more criticaly than the maes. On the other hand, the problems on the
traffic congestion were raised by the males criticaly than the females. This indicates that the
malesfed traffic problems more serioudy than the females.

(f) Freedescriptions on the environmenta problems

Almost dl respondents willingly accepted the request to answer Q2 and Q3, and described the
environmental problems of Bishkek City freely. The collected answers were classified and
summarized by considering commonalities and similarities. Moreover, environmenta targets
were derived from the summaries of opinions. The flows are shown in Figure 10.4-10 and
Figure10.4-11.

Target derived from the
Opinions of Citizen

There are no program | | Do not privatize natural parks
[ Construct rubbish recycling plant | [ Renew drainage systems
[ Lack of central at build-up areas. Discharge into the soil —
[ Repair Gorkyi St., Gagarina St., Voroshilov St. and Bokonbaev St .
[Bad work of public utilties | | Set fitters More dust bins Lack of program and policy ]
[ Exterminated animals and plants listed in the Red Book
[ Growth of transport system | | The government does not care
Eniist homeless people to garbage collection
["Bad work of public utiliies | | Do not take garbage in time Catch-up administration ] - Pollcy and Governance
Lack of nature protection from government
Deficiency of regular works on reservoir and natural zones cleaning
Household waste not processed, lack of dumpsters
[ Governmental institutions do not work -
Construct rubbish recycling plant | [ Construct treatment facilies Poor social infrastructure J
Plants are not watered | | _Lack of dust bins No cleaning of parks _

Drop garbage out of dust bins

Opinions of Citizen Summary of Opinions

[ irresponsibleness | [ Environmental negligence

[Pure understanding of environment | Poor culture

Teach children how to relate to

[ Change plastic bags to eco-bags

Poor culture ]

[ People do not respect the city and yard-keeper work

[ Apathy [ Pure of

Environmental Awareness
of Citizen

[ Drop litter in a streets | Alot of garbage around

Lack of environmental consciousness ] —

Enterprises don'tjunk | | Bad watched nature

[ Lack of social videos | [ People do not keep clean

Teach children not to throw garbage

Bad attitude to laws and rules Fines for litter Il breeding

Mentality of population [ Due to bad people relations

To change plastic bags to eco-bags

[ Aot of garbage in mountains | [ A lot of garbage along the streets

Violation ]

Plenty of vehicles, even noisy at night time

Plenty of vehicles

Increase of traffic
Pollution with traffic

[Plenty of vehicles, need to use bicycles | [ Car pollution

Pollution caused by Urban
Development

[ Niff next to dumpsters | [ Waste water poliution Too dirty

[Central Heating and Power Plant | [ Environmental polution

[ Remove mini buses | [ Vehicles' and infrastructure pollution

Dust, exhaust fumes Exhaust fumes

Pollution with urban development J

[ Random building-up [ Building-up protected areas

Figure104-10 Q2: Summary of the Opinions (environmental problems) of the Citizens

In summary, of opinions in regponse to Q2 (environmental problems), the first group of the
opinions summary include lack of program and policy, administration and poor socia
infrastructure.  These opinions pointed out the issue on the perspective of the administration such
aswastetreatment.  These opinionswill derive the target of Policy and Governance.

The second group of opinions includes poor culture, lack of environmental consciousness and
violation. These opinions pointed out the issues of citizen Side such as littering in the streets,
irresponsible, and poor culture.
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The third group of opinionsincludes increase of traffic, pollution by traffic and pollution by urban
development.  These opinions point out largely the issues of traffic increase and pollution with
urban development.

Target derived from the
Opinions of Citizen

Mismanagement of republic Bad work of law-enforcement authorities L k Uf d I
[ Restrict amount of public transpor ily ac program and policy
[ Employees of
Lack of traffic police | | Tra jons — Po|icy and Governance
0
Increase fines Increase penally rates Poor administration ]

Bad qualified drivers | [ Drivers do not follow to traffic regulations

Opinions of Citizen Summary of Opinions

Non-observance of driving regulations Many scorchers

Rude drivers | [ Drunk drivers | Minor drunk drivers

Lack of driver's consciousness ]

| Drivers'negligence | [ Do not respect pedestrians

Lack of respect for pedestrians | | _People buy driving license

Bad parked cars

>‘ Road User's Awareness

Frequent traffic accidents High risk to be knocked by car

Mini-bus's drivers do not follow to traffic regulations

Mini buses stop at wrong places Taxi drivers park at bus stops . , i
Lack of pedestrian’s conscioushess
Pedestrians do not follow to traffic regulations

Imegular pedestrian underpasses

Plenty of vehicles

Bad technical conditions of transport |——_

Very dusty from road site Very noisy from road site

Increase of vehicles ]

[ Impact of exhaust fumes to the | [ Remove Old cars

[ Uncontrolled extraction of timbers. Pass on another kind of fuel

Poor culture Landscape removing due to road expanding

Exira mini buses olutters raffic | | Crowded at publc transport Improvement of Urban
sk publ vanspor | [ Rosce oxra puls rnsport Problems of public transport J — provement of Urba
Old mini-buses Horrible condition of mini-buses Traffic
Remove mini buses | | Crowded mini-buses

More midi and trolley buses Lack of midi and trolley-buses

Expand roads Narrow streets
Why Moscovskaya and Mederova Sts. rubble covered? Problems of road infrastructure

Lack of parking spaces | | Bad road condition

Road marking is not visible

Figure104-11 Q3: Summary of the Opinions of the Citizens

In summary, of opinionsin response to Q3 (urban traffic), thefirst group of the opinions summary
includes lack of program and policy and poor administration.  These opinions pointed out the
issue on the perspective of the administration such astraffic administration.

The second group of opinions includes lack of drivers and pedestrians’ caution.  These opinions
were mostly responded by drivers.  Only afew number of pedestrians raised thisissue.

The third group of opinions includes increase of vehicles, problems of public transportation and
problems of road infrastructure. These are largely about the issues on the increase of urban
traffic.

(9) Q4: Desrablevison of Bishkek City in future

Q4 is a free description for the future vison of Bishkek City desired by each respondent.
Seventy nine respondents answered Q4. Based on the analysi's, answers are summarized in four
categories as shown in Figure 10.4-12.

(1) Clean and Attractive City, (2) Abundant Green, (3) Policy for the Environment and
Development, (4) Sound Growth and Modernizetion of the City. (See Table 10.4-2)
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Clean and beautiful
Beautiful ‘ Prosperous, green and hospitable
Clean!

. . Clean, , with the torati f irrigati
Clean and Attractlve Clty l cam, green. S fesoreton S reen ‘ Green and blossom
Clean and beautiful

Clean, green and cultural Clean, green and beautiful
| Bright and well-brightened at time | ‘ ‘ [ ‘ Abundant Greenery
‘ Clean and modern \ ‘ Beautiful and green ‘
‘ Clean, good medical treatment \ Green and developed
Clean, green and modern
With clean air Green and less vehicles
Cultural and clean

Green, wide roads

‘ Clean and modern city with lots of parks, bike paths. ] ‘ Good " ‘
ood pavement and green streets

‘ Clean, quite and with good roads

‘ Clean, green, with good roads, economically developed ‘

Clean, without mini-buses As Almaty City

Policy for the Environment Sustainable Growth and
and Development " Devaioped, o5 prowd o1 | Modernization of the City

As it was during Soviet time

‘ Clean, green, without new buildings ‘

‘ Cultural Center of the Central Asia ‘ Modern and prosperous

As Tashkent
‘ retail trade objects. In summer, the fountains
To be proud of Bishkek Metropolis | [ with high buildings [ AsJapan |
‘ 5 years country development plan ‘
‘ More sport cars and high buildings ‘ ‘ As Astana City
[ Good road coniions |
‘ With well brought-up persons ‘ Good road conditions
Metropolis with subway
I Friendly, without any violence ‘ City surrounded by build-up
like Gentlemen As Los Angeles
‘ To be equal in front of law ‘ ‘ Good road conditions, new bridges, subway and natural parks ‘ ‘ Super ‘
y sustainable ‘ ‘ With wide streets H Wide streets ‘ ‘ minimum machine ‘

‘ Economic and prosperous center of the Central Asia ‘

Figure104-12 Summary of the Desirable Vision of Bishkek City in Future

Table104-2 Summary of the Desirable Vision of Bishkek City in Future

Desired Category No. of Respondents Remarks

Clean and Attractive 46 Culturd,, clean, green and modern are dso
combined

Abundant Green 23 Like Almaty City
Policy for the Environmental 26 The strengthening of policy and governance,
Development the promotion of sound development
Sustainable Development and 45 Modern, green and advanced development
Modernization of the City

1044 Interview on thelssuesof Bishkek Environment

For the purpose of focusng the environmenta issues and topics in Bishkek City, the JCA Study Team
implemented an interview survey with thelocal spedidist of the environment”.  Information obtained by the
interview isshown below.

v' Environmentd issuesin Bishkek City areair pollution and dust.
v" Causesof ar pollution are emission of vehide, houses, CHS (Central Hegting Station).

v Currently, many households ill use cod as fudl because gas fud is expensve. Use of cod fud can
cause seriousair pollution. (See Picture 10.4-3)

v Bishkek City issurrounded by the chain of mountains, and has chilly and cold seesons

7 Aidd BAYALIEVA (ACA Kyrgyz Republic Office)
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v Temperatureinversion formed under these condiitions can make theair pollution worse.

v Dugtisasgnificant and regiond issue.  Desatificationisprogressing in Centrd Asiaand west of China
around Kyrgyz Republic.  Itisassumed that dust occurring on the neighboring areahas an influence on
the aimosphere of Kyrgyz.

v" Regarding noise issue, congruction noise and night business noise are becoming theissues. There are
few issuesontreffic noise. (See Picture 10.4-1 and Picture 10.4-2)

Picture104-1 Congruction Sitein the City Picture104-2 Caféat Night TimeBusnessin
theCity Center

Picture104-3 Smokeof Solid Fud Emitted in
the City Center

105 Current Practicesof thelnfragructureand Traffic
105.1 Land Use(Building Concentration and Height, Road Width, Emission Facility)

Land useis highly rdevant to the environment of the City. Details of existing land usein Bishkek City are
described in Chapter 3 LAND USE COMPOSITION OF YEAR 2010. The existing land use of
Bishkek City is basically derived from General Plan 2006. The City areais orderly demarcated in agrid
pattern.  Streets and avenues have an open space and abundant greenery. (See Picture 10.5-1) In the
main dregt, median Sripiskept asapark as shown in Picture 10.5-2.
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Picture1051 WideStreat (Chui Avenue)

Picture1052 Median Srip of Molodoy
GvardiaBlvd

Further, many roadside buildingsin Bishkek City arelow-rise. At present, there are few high-rise buildings
which prevent the digpersion of pallutantsand noise.

Such conditions of theland use contribute to control the pollution derived from vehideemissons. Wideand

open gpace dong the greet promotesthe di
and vehidenoise (See Figure 10.5-1)

spersion of theair pallutantsinduding vehicle emission gasses

-

Vehicle emission gasses are piled up in close
space.

High rise

v High ris
building

building

=280

Close space prevents diffusion of vehicle emission gasses.

Instance of a

viaduct

N

enclosed with high-rise and

(Bangkok, Thailand)

\

Low rise
building Low rise
building
| e e P e W | .

Open space on street promotes diffusion of the vehicle emission gasses.

e

rterial road

Instance of unenclosed wide
street
(Chui Avenue, Bishkek City)

Source: JCA Study Team

Figure10.5-1 Pollutants Disperson along the Roadsde

Well-designed dreets in Bishkek City have favorable conditions theat keep the environment in good
condition. In terms of the environmental condderation along the roadside, it is important to preserve the
current condition of the land use incdluding width of road and the floor arearatio of the roadside buildings.

Based on the future economic growth (soci

o-economic framework), future land use was edimated. Itis

expected that core facilities will be condructed in the outskirts of the City Center to avoid the

concentration in the City Center.
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105.2 Current Condition of Road Infrastructure

Land use is well desgned in accordance with General Plan 2006. However, road infradructures are
inferior. Interregiond roads and arterid roads have asphalt pavement and pavement conditions are in
acceptable levels. However, in some sub-arterid roads and collector roads, pavements of road shoulders or
sdewdksare either badly deteriorated or unpaved. It is probable that the exposad soil isbeing transported
to the roadway surface which eventudly causes the incresse of dugt in the atmospheric air. (See Picture
10.5-3 and Picture 10.5-4)

Picture105-3 Deeriorated Road Shoulder Picture10.5-4 Unpaved Callector Road
Pavement

105.3 Sourcesof Emissons
(1) VehideEmisson
In Bishkek City, white or black smoke coming from vehicles are often found. Smoke discharged from
vehicles contains PM (particulate matters), VOC (volatile organic compounds) which can affect human
hedth. It is sad that the causes of smoke emisson are poor maintenance of vehicles or use of poor
quality fud. 1n 2012, Kyrgyz Republic abolished the mandatory technical ingpection for private vehicles,
which aso might cause the poor maintenance of vehicles, and ultimately alowing the vehicles to
discharge smoke emission. (See Picture 10.5-5 and Pictur e 10.5-6)

Picture1055 AgingVehidesDischarging Picture1056 AgingVehidesDischarging
White Smoke (1) White Smoke (2)
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Thevehidesinthe Kyrgyz Republicareaging.  Vehide aging status inthe Centrd Adaisshownon Table

10.5-1.

Table1l051 VehideAgingintheCentral Ada, Russa (VehidesRegistered in 2005)

05 6-10 11-15 16-20 >20
Country Car type
years years years years years
Armenia N/R
Azerbajan Passenger cars (%) 158 26.2 58.1
LDV (%) 5.7 165 778
HDV (%) 7.7 153 770
Buses(%) 118 201 68.1
Totd (%) 14.3 24.3 614
Georgia Passenger cars (%) 44 122 263 24.6 325
LDV (%) 08 127 425 310 130
HDV (%) 22 92 181 434 272
Buses (%) 23 12 384 360 21
Totd (%) 39 17 269 271 304
Moldova Passenger cars (%) 6.51 793 1889 20.15 1981
LDV and HDV (%) 0.85 401 487 6.59 5.83
Busesand microbuses (%) 013 041 118 1.69 115
Totd (%) 7.49 1235 24.94 2843 26.79
Kazakhgtan N/A N/A N/A N/A N/A
Kyrgyzdan Passenger cars (%) 16 6.3 214 70.7
Russa Passenger cars (%) 216 217 50.7
LDV and HDV (%) 140 235 625
Busesand microbuses (%) 26.2 268 470
Castotd (%) 206 270 524
Turkmenigtan N/R
Uzbekistan Passenger cars (%0)* 11.0 130 20 26.0 280
LDV (%) 182 278 206 334 -
HDV (%) 21 76 263 64 -
Buses (%) 11.0 130 20 26.0 280
Carstotd (%) 106 154 27 374 140
(Reference) Passenger cars (%) 359 348 29.3
Jepan LDV (%) 349 262 3838
HDV (%) 290 255 455

Note: Data of Moldova (as of 1 January, 2008)

Source 1) : The Regional Environmental Center for the Cawicasus (www.rec-caucasus.org) for the Central Asaand Russia®
Source 2) : Web Site of Automobile Information Center (http://autoinfoc.com/hoyuw/heikindai suw/hy-heikindai su-5.html) for data
of Japan

Inthe Kyrgyz Republic, ninety two percent (92%) of vehicles have been operated or used more than ten
years. Also, approximately seventy one percent (71%) of vehicles have been operaied more than
dxteenyears.  Aging vehidleshave adverse effects to the environment.  Deterioration of the engine has

® R Qudity and Vehide Emisson Standards Overview for the Azerbaijan Republic, Georgia, the Kyrgyz Republic, the Republic of Armenia,
the Republic of Kazakhgtan, the Republic of Moldova, the Republic of Turkmenistan, the Republic of Uzbekistan and the Russan Federation
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also been resulting emisson gassesworse. Operation of an aging vehide cause sgnificant obgtadesin
preventing air pollution.

(2) Traffic Flow (congestion and signal control)

At some intersections in the City, heavy traffic was observed. The congestion at intersection
prevents the smooth flow of traffic. Moreover, the signal control system in the City isvery old and
lacks management. These sSituations are forcing vehicles to stop a mogt of the intersections of
major roads.  For details, please refer to Chapter 6, Traffic Survey and Andysis and Chapter 9:
Traffic Control

Since vehicles produce more emission during acceleration than steady driving, unsteady vehicle
flows with congestion have been causing the deterioration of air quality of the roadside.

(3) Sationary and Areal Sources
(@ Bighkek Centrd Heeting Station

In Bishkek City, Centrd Heeting Station (CHS) was ingtalled and has been operating since a long
time. (See Picture 10.5-7 and Picture 10.5-8) The CHSis producing warm water and eectricity.
Fud of CHS is cod, whose combusgtion produces some pollutants including sulfur dioxide (SO,) and
nitric dioxide (NO,). These by-products (i.e. SO, and NO;) may cause ar pollution. All
amogpheric obsarvetoriesin the City observe SO,.  However, the volume of SO, in Bishkek City is
very low at present.

Picture105-7 Bishkek Central Heating Station (1) Picture105-8 Bishkek Central Heating Station (2)

(b) Emisson of inhabitants

Inthe Kyrgyz Republic, many households use solid fud due to lack of naturd gasreserves.  Therefore,
pollutant emissons from households cannot be controlled in someareas. The pollution can become
the worst, especidly inthe winter because of the didtinctive aimospheric conditions such astemperature
inverson”.

® “ Andysisof ar pollution” Web Site of State Agency on Environment Protection and Forestry(KR) (http:ww.naturekgy)
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106 Summary of the Findings

(1) Summary of the Findings

As described in previous chapters, the JCA Study Team conducted survey on opinions of citizens,
environmental basdine and current condition of infrastructure. - Summary of findings of each survey
are summarized below.

@

()

(©

Opinions of Citizens

Authorities of Bishkek City raised air pollution, waste, conservation of forestry and lack or
deterioration of public trangportation as the environmental problem of the City.

Similarly, genera citizens of Bishkek City raised air quality (pollution), waste, water quality and
traffic congestion as the environmenta problem of the City.

Basdline of the Environment (Baseline data, Law and Standards)

The concentration of nitric oxide is found higher than the standards (MAC). Sinceiit is severe
especialy aong the roadsides, it is believed that high concentration of NO is caused by vehicle
emissons. Other significant factors of pollution were not found.

Current Condition of the Infrastructure and Traffic
Land Use:

The spacious and well-designed land use of Bishkek City contributes to the dispersion of air
pollutantsand noise. It isaso contributes for mitigation of urban pollution.

Road Infrastructure:

Some deteriorated and unpaved road are producing dust which ultimately making atmospheric air
pollution.

Vehicle Emission:

Since vehiclesin the Kyrgyz Republic are very old and poor condition due to lack of maintenance,
itisbelieved that the vehicle emissions have more pollutants and harmful.

Traffic Flow:

Heavy traffic volumes at some intersections in the City prevent the smooth flow of traffic.
Moreover, the signal control system is very old and lacking rationa control. Therefore, these
conditions are forcing vehiclesto stop at amost every intersection of the major roads.

(2) Comparison tothe Environmental Categoriesand Itemsof JICA Guiddine

The JCA Study Team has proposed the projects related to effective use of trangportation
infrastructure, EST promotion, public transportation service improvement, traffic management, etc.

These projects do not accompany with the big congruction work which require EIA and RAP.

Therefore, findings of the survey (i.e., survey on environment) should be applied effectively to the
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recommendations on the environmental issues. Table 10.6-1 shows the environmental items that
should be considered are verified based on the categories and items of JICA Guideline.

Table10.6-1 Evaluation of Environmental Items

(©)
@ )] Current Requireme
Categories Items Opinionsof |Basdineof the| Condition of the | nt on traffic Remarks
Citizens | Environment | Infrastructure | planning
and Traffic
Air qudity A A A A As urban environment, air
Water quality C C C D quality, water quality,
Waste A N/A A D waste, noise and vibration
Soil contamination D N/A D D |andodor should be
Anti-  |\Noiseandvibration| B N/A B B  |considered. However,
pallution | sidence D N/A C D water quality and waste
Odor B N/A C B have no relation to the
Sediment D N/A D D treffic planning. ~ Air
quality isaprimary issuein
all aspects.
Protected areas A N/A B D The JCA Study Team will
Ecosystem A N/A B B not recommend the big
Hydrology B N/A B D project with huge
Topography and D N/A D D construction work.
geology Therefore recommendation
Management of D N/A D D have no impact to natural
Naturd | shandoned sites environment directly.
environm However abundant
ent environment of Bishkek city
isfacing acriss, so
ecosystem should be
considered on the Study for
the purpose of the
conservation of the natural
environment.
Resettlement D N/A D D The Study will not
Living and D N/A D D recommend the big project
livelihood requiring the resettlement.
Socid Heritage D N/A D D  |Therefore the- -
. Landscape B N/A B B recommendations will have
environm . .
- Ethnic minorities D N/A D D |Moimpactto social
and indigenous environment.
peoples
Working D N/A D D
conditions

A : Significant impact is expected.

B : Impact is expected to some extent.

C : Extent of pogitive/negative impact is unknown. (Further examination is needed, and the impact could be clarified asthe
study progresses)

D : Noimpact isexpected.
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Tablel0.6-1 shows the environmental items of JICA Guideline and the necessities of consderation.

Regarding pollution, waste and air quality need to be considered.  Opinions and findings on current
conditions show their significance. However, issues of waste have no direct connection with the
urban traffic.  Regarding naturd environment, protected areas, ecosystem and hydrology are the
factors that should be considered.  The protected area and ecosystem in Bishkek City are facing big
problems due to uncontrolled or illegal development activities.

As mentioned above, the JCA Study Team has not proposed the projects that need a big
construction work which requires EIA and RAP. Therefore, social environment is less important
than theissues of pollution and natura environment.

In summary, consideration of air quality in respect of the urban traffic is most needed in Bishkek
City. Improvement / conservation of air qudity should be primarily considered.

10.7 Findingsand Improvement Measures
Some improvement measures relating to environment are drawn from the findings of the survey.

Figure 10.7-1 shows relation between the findings of the survey (on the air quality) and corresponding

Lack of traffic control

Dust

improvement messures.
[ Findings } { Measures of Improvement J
[ Opinions and Ideal of Citizen J Reduction of vehicle emissions J
[ Exhaust fumes Regulation to reducing emission gas ]
[Lack and deterioration of the public transportation Promotion of low emission vehicle ]
Planting against Air Pollution | | Deforestation, Shortening of green spaces [ Vehicle operation aiming at emission reduction (ECO driving) ]
Introduction of electric transport ]

Growth of transport system

{ Elimination of air pollutants ]

Old cars

Plenty of vehicles, need o use bicycles Absorption of air pollutants or air purification by trees ]

Improvement of road pavement ]

[ Vehicles' and infrastructure pollution

Remove mini buses

Avoidance of traffic concentration ]

<\
A\

) ‘v'
s

Building-up protected areas \ %
[ Random buiding-up_| N %"\\ Road network development ]
institutions do not work There are no rogram ‘ \\
] program | J A " - -
' % Public transport development, Modal shift to public transport ]
Bad atiitude o laws and rules | |_Pure understanding of environment ) \ ¥
'(” Influx regulation, Road pricing ]
{ B[ e o e = B — ] ‘( ‘ Application of NMT (No Motorized Transport e.g. bicycle) ]
X7 -
Measurod valuos of nirogen oide (NOX) exceed the standard. s \ Control of traffic flow J
remarkable on the roadside. ’

Improvement of existing road

‘ Measured values of HCOH exceed the standard. Itis high on winter and summer.

Strict regulation against illegal parking

Current Condition of the Infrastructure and Effective utilization of existing parking

Environmental Situation

Promotion of staggered business hours

[ Dust derived from deteriorated pavements

Introduction of advanced traffic control system

Many vehicles operated are ageing. Generally deteriorated vehicles can make

‘emissions worse. . . . .
Dispersion of emission sources ]
Temperature inversion, which derived from the climate and geographical
feature, can affect the air pollution on winter. Securement of open space, Control of building height )
Heavwy raffc volumes of some inersections n the city prevent the smooth low Dispersion of facilities with heavy traffic ]
The signal control system s very old and lacks rational control. This forces. N "
vehicles to stop at most intersections of major roads. Environmental en||ghtenment
e anase contbuts 1 contl he pofdkon dorved.rom emici emiasions. [ Education of environmental activity, EST promotion ]

Source: ICA Sudy Team
Figure10.7-1 Relation between the Findingsand M easur es of |mprovement
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These measures are broadly classified into two categories as reduction of emission and promation of
pollutant disperson. The reduction of emisson is the primary measure with respect to the
conservation of air quality and this measure should be implemented in advance in comparison with
others. (See Figure 10.7-2)

Effect on the
Environment
High Reduction of vehicle emissions

Avoidance of traffic concentration | | Reduction of
emissions

Control of traffic flow

Dispersion of emission sources

Promotion of

Low Elimination of air pollutants 7 pollutant dispersion
Figure10.7-2 Effect of the Improvement Measures

10.8 Recommendation on Environmental and Social Consderation

Table 10.8-1 and Table 10.8-2 shows practicd approaches for Bishkek City for the improvement
measures of the environment. The practicd gpproaches dso refer to EST (Bangkok Declaration for
2020).

Table10.8-1 Practical Approachesfor Environmental |mprovement Regarding Urban Traffic (1)

I mprovement Measures | Practical approach for Bishkek City
1. Redudtion of vehideemissons
Reduction of emisson ges Shifting to European Emission Stlandards

Theemisson gasisregulated by GOST17.2.2.03-87 and GOST 21.393-75.
Developed countries are introducing European Emisson Standardswhichis
advanced and global sandards of vehideemissons.  Rusdan Federation dso
has been introducing these standards.  Shifting to European Emission
Standardsishoped to reduce the vehicle emisson.

Promoation of low emisson vehide Introduction of EV, pHV

Introduction of low emisson vehidesuch asEV (Electric Vehide) and pHV
(Hybrid Vehide) isthe most effective measureto contral air pollution.
Kyrgyz has abundant hydropower potentid.  Thus, introduction of EV may
achieve zero emisson in the traffic sector.

Vehicleoperationaming for emisson | Eco Driving education for the public trangportation drivers

reduction (Eco driving) Driving mode affectsfud consumption and the vehicle emisson.

Improvement of driving mode (Eco Driving) may improvethevehicleemisson.
Espedidly, awareness education about eco-driving to the public
trangportation driver iseffective because it is possbleto control by devicessuch
asadigita tachogrgph by ingtaling it on the public buses.

Regulation for operation of aging Regulation againg trading or importing of aging vehides

vehicles Aging vehidlesare manufactured based on the old sandardswhich arelow
leve in terms of environmental problem. Furthermore, deterioration of
power plant aggravatesthevehideemisson.  Regulation againt trading or
importing of aging vehidesis believed to be effective.

Provision of mandatory technicel Regular maintenance and technical ingpection for vehidesisvery efectivein
ingpection of vehide contralling vehideemission.  Enforcing provision of mandatory technicd
ingpection for vehidesisbelieved to be effective.

Source: ICA Sudy Team
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Table10.8-2 Practical Approachesfor Environmental |mprovement Regarding Urban Traffic (2)

M easuresof | mprovement | Practical approach for Bishkek City
2. Elimination of air pollutants
Absorption of ar pollutantsor air Preservation of the existing greenery

purification by trees Treeshaveafunction of absorption of ar pollutantsor natural air purification.
Bishkek City hasabundant greenery dongtheroaddde  Theexiging greenery
can contral thearr pollution.  Presarvation of the existing greenery isbelieved
to be effective in contralling air pollution.

Improvement of road pavement Controlling dust by repair of road pavement

Reduction of bared ground can control dust intheatmosphere.  Repair of
deteriorated pavement isrecommended.  Also, plantation in the uncovered
surface of theroad shoulder isrecommended.

3. Avoidance of traffic concentration

Road network development

Public transportation development,
Modd shift to public transport

Influx regulation, Road pricing

Applicationof NMT
(NoMotorized Trangportation eg.
bicyde)

4, Control of treffic flow

Improvement of exidting road

Strict reguletion againgtillegd parking

Effective utilization of existing parking

Promotion of staggered businesshours

Introduction of advanced traffic control
sysem

Theimprovement of trangportation such as avoidance of traffic concentration
and control of traffic flow increases efficiency and reduces redundant traffic.
Hence, theimprovement of the transportation system reducesthe
environmenta burdentoo.  The purpose of this study isimprovement of the
urban trangportation.  Trangportation improvement plan are prepared and
described in Part 111 of thisreport.  Improvement plans are prepared by
analyzing the current condition of thetrafficin Bishkek City.

Part1ll: Urban Transportation Improvement MP

Implementation of the recommended plan will reduce the environmenta
burdensinduding air pollution.

5. Digoerson of emission sources

Sacurement of open pace, Control of
building height

Land useof Bishkek City isopenand spacious.  Moreover, thebuildingsalong
theroaddde are compardtively low-rise. - Thiscondition has advantageto keep
the environment of theroadsidein agood condition and this condition
should keep asit isin the future aswell.

Disperson of fadilitiesto control heavy
treffic

Concentration of fadilities attracting population makesthe environment worse.
Implementation of land use by dispersing public fadlitiesin the outskirts of
the City isbelieved to effective to reduce traffic concentration in the City
Center.

Source: ICA Sudy Team
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109 Conduson

As discussed above, Bishkek City has significant
environmental issues, such as waste, air pollution
and natura environment. Regarding the traffic, the
issue of air pollution has been becoming serious.
However other issues due to traffic such asnoise are
not remarkable so far.

On the other hand, it should be noted that the

Bishkek environment keeps fine conditions if

abundant greenery is maintained asit is as shown in

Picture 10.9-1. Since this condition is effectivein ~ Picture109-1 Street in Bishkek City with
] o Abundant Greenery

the prevention of pollution, it should be preserved or

be without any deterioration.

The increase of traffic activity with future economic boom will cause the incresse of pollution and
deteriorate the environment.  For tackling this issue, the measures mentioned previoudy are highly
recommended. These preventive measures should be implemented without further delay because if it
isimplemented late, the environment might be worse.  These measures help to keep the environment
in agood condition and redize Environmental Sustainable Transportation (EST).
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CHAPTER 11 SUMMARY OF PROBLEMSAND ISSUESIN CURRENT CONDITIONS

11.1 Problemsand |ssues

Basad on the results of surveys and andysis in the previous chapters, problems and solutions to issues in
current conditionsin Bishkek are summarized asfollows

o Problemsand Solutionsto | ssuesin
Category Present Situation Transportation
(1) Socio- Trade : Expanding trade deficits Problems
Economic (export : 1,488.4 million USD against + Comptitiveness declining due to increase of
Conditions import : 3,223.1 million USD in 2010) transport cost for alandlocked country
Tax League: Comptitive advantage » Declining city statusfor aregionad logitic terminal
declining due to neighboring countries for ex-CIS countries
membership to the WTO. Solutionsto Issues
+ More €efficient transport by improving freight
trangport network to smoothen connection with
international highways
« Ensuring the city’ sregional advantages by making
the City aregiona and state transport hub, with
substantia urban transport devel opment.
+ Enhancement of Internationd Logigtic Center
(Dordoi Market) with improving transport access
The City Finance Problem
+ Increase of expenditureand reducing | * Declining leve of city’ public services
tax revenues causing financia deficits | « Lack of public projectsfor income and tax
+ Reduction of gate budgetary adlocation| generation
to the city + Low payment by transportation facility users (road,
« Improving financid sSituation of the trangit, and parking user)
City Solutionsto |ssues
+ Review trangit fares, parking, etc. by beneficidly-
pay’sprinciple
« Privatization of public transportation operation
« Promotion of private sector involvement in new
transportation business
+ Tax increase policy by stimulating urban economy
through transportation improvement
Demography Problem
+ 1,173,000 habitants (estimate in 2010) | + Rapid rate of population increase
+ Economicdly Active Population (6220) + High unemployment rate
* Inactive population (aged and children) | Solutions to Issues
(10.8%) + Cregting jobsfor urban setting
* Increase of labor population and + Development of urban industries by transport sector
insufficient employment opportunities| + Promote urban tourism and business reactivation
in the near future - Traffic facility improvement for increase in the
« Inflow of labor in the City and traffic vulnerable with barrier-free (universal
migration t overseas design) and strengthening traffic safety
(2 LandUse Urban Planning and Structure Problem
« City congtruction by historical urban | - Little awareness of city’s history and buildings as
planning tourist attractions
+ Urban gructurewith agrid road pettern | + Lessusage of cultural facilities for tourism
+ Compact urban structure by planning | Solutionsto Issues
+ Presarvation of historical streets
+ Soreading business coresto CBD and bazaars, and
“flatting urban” without an urban core (land
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o Problemsand Solutionsto | ssuesin
Category Present Situation Transportation
marks)
Landuse: CBD Problem
+ Low buildup with wider CBD where | - Declining competitiveness with surrounding
administrative and servicefacilities shopping centers (bazaars), old CBD activities
arelocated, including City hdll, + Lack of arearenovation plan for CBD
culturd buildings, universities, parks, | Solutionsto Issues
+ Low apartments by mixed use of + Planning of CBD renovation and implementation
residence, shops, and office + Arrangement of business spaces and specific
« Insufficient attractive power to facilitiesto attract pedestrian shoppers
consumer's by lack of business core + Utilizing Pedestrian Mall method as a successful
+ Ongoing congtruction of tall complex |  socia experiment
buildings
Land use: Urban Area Problem
+ Disorderly dispersed exiting factories | - Discontinuation of town development by railway
+ Vacant pacesin old factoriesalong | + No clear renovation strategy for the existing
therail gation factories and spacing near therail Sation
+ Rail grand crossing causing hot so + No planning for zone renovation in urban area
heavy congestion dueto infrequent | Solutionsto Issues
trains passing + Road planning to ensure continuation of town
+ Railway undercrossing for trunk roads| development
+ Promotion of buildup of indugtria factoriesand
planning of efficient freight and passenger flows
+ Renovation, urban planning of railways and stations
+ Long-term review of city development as Transit
Oriented Development (TOD)
Land use : Suburbs Problem
+ Urbanization in the suburbs + Unexplained and unauthorized land use
+ Illega housing development against | « Insufficient provisonsfor road and public
Land Use Plan (General Plan 2006) transportation service
+ Sprawling housing development causing difficult
provision of public service
Solutionsto |ssues
+ Management of housing development dueto
insufficient road and transit services
+ Requirement for public consultation for Genera
Plan 2006
+ Formulate clear proceduresfor public participation
to ensure accountability
(3) Road and Road Network and Structure Problem
Fecilities, and | « Sufficient capacity as network (see (4) | + Underused existing road assets
Maintenance | Traffic) « Insufficient road and traffic facility repair and
Management | - Grid pattern road network mai ntenance management
* Wideroad right of way (ROW): 30to | + Lack of improvement for roads other than trunk
50 meters width for trunk road roads
+ Complete separation between vehicle | Solutionsto Issues
and pedestrian traffic + Development control of housing, and lacking road
+ North-south roads across railway and transit services
mostly at-grade level + Egtablish or darify road functionsand
classfications for the prioritization of road
improvement
+ Establishing road maintenance management
Road Facilities and Maintenance Problem
+ Climate conditions having min-34°C | - Obstructions of smooth traffic flow caused by
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o Problemsand Solutionsto | ssuesin
Category Present Situation Transportation
inwinter and max +43°C in summer pavement damages during winter
causing rapid deterioration of + Reguirement of road maintenance work of patching
pavement (cracks & potholes) and sedling of cracksresulting infinancia burden
+ Increasing maintenance required + Inadequate repair of roads and traffic facilities
annual repair expense + Short life span of work on roads, pavements and
+ Maintenance of road markings every fecilities
year dueto poor quality materias Solutionsto Issues
used + Optimization of maintenance budget by adopting
* Deteriorated road drainage facilities proper road markings and technical specifications
such as uncovered and manholes. + Establishing of road maintenance system with
« Limited traffic Signs proper ingpection and repair
+ Unused underground pedestrian lanes | + Reviewing cost-saving methods and new
crossing due to unsafe and dirty mai ntenance-free pavement (Concrete with asphalt
conditions cover) and supply of equipment to contractors
+ Reviewing traffic sign location, including review of
regulation and application of traffic sgnsfor travel
speed, one-way direction, reversible and exclusive
transit way, parking, and roadside management
* Need of clearing and ingtallation of surveillance
cameras at underground crossings a North and
South Busterminals
Road Greenbdlt and Park in Road Problem
+ Locating parksand urban green belts | - Insufficient repair of irrigation facilities
in ROW providing highly + Lack of knowledgein use of water cooling systems
environmental consciousness to mitigate summer heat
+ A sophisticated gravity irrigation canal | + Insufficient preservation of road greens
/ ditch system for the greens + Lack of comprehensive planning incorporating road
« Park in roads becoming a“Pedestrian |  green beltsand parks
Reservoir” for citizen Solutionsto the |ssues
+ Reducing green belts by using parking | + Establishment of repair and maintenance
Space management for road drainages, green belts, and
parks
+ Promoting the road greening and reviewing usage
of theirrigation system with roadside waterfront
environment
+ Using road spaces for preservation of urban
ecosystem as “ Green and Park City”
(4) Treffic Road capacity: V/C Retio Problem
(viCc= + In 2011, 0.5 (daily traffic), 0.6 (peak | - Sufficient road capacity as anetwork; but
vehicle hour), in 2023, increasing at 0.6 and insufficient use of network capacity dueto unclear
volumes/ 0.7, respectively road function and hierarchy
road Travel Speed Solutionsto Issues
capacity) + In 2011, 30 km/h of daily trafficand | « Separating through traffic and local traffic by
22.7 km/h of pesk hour. In 2013, clarifying the road classfications
reducing at 15.1 km/h of pesk hour. + Clear function for each road, such astrandt priority,
CO, Emission parking control, one way, pedestriansfirst, and
+ In 2011, 330 kilo ton/year, in 2023 others
increase at 416 kilo ton/year - Reducing CO, emission from trangport sector
Traffic Congestion Ratio/ Bottleneck Problem
+ 1.2 near Dordoi Market and 1.0 and + Congestions and bottlenecks et certain locations,
more at intersections of CBD intersections and near the markets
Solutionsto Issues
+ Definitive measures taken at each bottleneck

11-3




The Study on Improvement of Urban Transportation
in Bishkek City of the Kyrgyz Republic

Final Report

Problems and Solutionsto Issuesin

operating as public trangportation
mode

* Busroutes duplications causing

congestions at bus stops

« Insufficient coordination among each

PT departments of the City

+ Unclear operating regulationsfor all

transit modes

+ Low numbers of riders (passengers by

abus) of city PT dueto alack of clear
functioning policy and planning share
for each PT mode

+ BExtenson of minibus routes covering a

no-service area by trolleybus and
midibus

« A lack of PT service slandards and no

responseto bususers opinionson
bus services

Category Present Situation Transportation
(parking control, traffic flow smoothness at
intersections, traffic signd control, areatraffic
improvement, and others)
(5) Public Transit Modes and Management Problem
Trangportation | - City trolleybus and city bus, and + Causing competition on service routes operated by
(PT) private minibus (Marshrutka) all transit modes

+ Improper functiona digtinction or definition of all
modes
+ Lack of service standards
+ Prompting traffic obstructions and causing
accidents through congestion and risky driving
Solutionsto |ssues
+ Review of mandatefor dl rdevant departments and
establishment of integrated authority covering al
public transportation services
+ Establishing PT sarvice standards and regulating
Levd of Service (LOS) of bus operators
+ Review of roles of trolleybus, midibus and minibus
(Marshrutka) and proper aloceation of al modes
with improvement of LOS
+ Review of City’s public trangport policy by
introducing the private sector into public
transportation service
+ Management of safety operation and driver training

City Trolleybus and Midibus

+ New trolleybus (approximately 100

units) in 2013 and renewd of itsroute

* Regtoration of 100 city busesin 2011
* Fix fare system

+ City subsidy for bus operation

* Infrequent and long distance between

bus stops

Problem
+ Low operdtion frequency and service routes
+ Increase in the City financial deficiency by
subsidies
* Inconvenient bus stop location dueto along
interval for bus user
Solutionsto Issues
* Improvement of number of riders
* Improvement of LOS
+ Establishment of a mechanism to obtain user and
community opinions by periodic bus survey
+ Review of new routes and route extension
+ Review of introducing PPP
+ Service improvement by Park and Ride

Private Minibus (M arshrutka)

* Most used mode (90% of PT)
+ During old city trolleybus and midibus

savice, only private minibuses are
operating efficiently

+ Operation on franchise contract by

route with the City and the private
firm

Problem
+ Standing passengersin asmall sized vehicle
* Neglect of safety and traffic rulesby driver for his
fare revenue
+ No planning of route extension between CBD and
suburbs
Solutionsto |ssues
+ Optimizing the number of midibus by introducing a
big sized bus and improvement of profitability for
each bus
+ Control of sefety driving
+ Coordination of routes and frequency with the city
trolleybus and bus
+ Improvement of LOS by on-time operation by time
table and introducing bus gpproach information
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o Problemsand Solutionsto | ssuesin
Category Present Situation Transportation
system at bus stop
+ Clear function and role of minibus
Bus Stop Problem
+ No bustimetables or aroute map, only | + A lack of on-time operation at bus stop dueto alack
smple seats and shelters of timetable
+ A lack of busroutesinformation * Inconvenient bus operation for users dueto alack
covering dl trandts of route maps and time table
« Unfavorable bus operation and bus « Risk of traffic accident
stop location not to meet the users + Unsafe bus stop design
request Solutionsto |ssues
* Risk of busand passenger accidents | - Improvement of safety bus operation a bus stop
« Improper taxi parking location a bus | + Review of proper bus stop design
stops + Introducing bus information system
+ Extension of an improving mode of bus stop
introduced during social experiment of the Study
Bus Fare Problem
« Inefficient bus fare collection and + Unclear fare collection system by cash handling
unsustainable busfare system Solutionsto Issues
« Introducing I C ticket to trolleybus by a| - Preparation of busfare policy with detailed cost and
feasibility study of PPP by EBRD passenger survey
+ Introduction of “cashlessfare’” system for dl trangt
modes
(6) City Paking | On Street Parking Problem
+ On-street parking causing traffic + On-street car parking becoming traffic obstruction
obstruction and congestion + Misuse of parking facilitiesdueto alack of
« Traffic police and the city cannot information
control and removeillegally parked « Illegd parking and insufficient parking control
carsdueto inappropriate parking law | + Low parking fees promoting car usein CBD
and regulation. + Lack of parking laws and regulations
« Illega on-gtreet parking, unauthorized | + Car parking obstructing bus operation
private parking lots along street dueto | Solutionsto |ssues
the lack of penalty + Law enforcement againgt illegal parking
* Illegd parking nearby intersectionsand| - Provision of parking facilities
bus stops by private car and taxies « Preparation of parking laws and regulations
Off Street Parking + Parking information system using ICT system of
« Unclear regulaionsin setting up mobile phone system
parking facilitiesby commercid and | + Introducing cashless parking fee collection system
office buildings « Introducing of PPP for parking operation
+ Unutilized off-street parking facilities | « Establishment of sole parking authority with
dueto thelack of parking information |  coordination of relevant departments
Parking Fee + Parking control at intersections
+ Low parking fee not covering dl socid | « Introducing roadside (curb) management in
costs coordination with all stakeholders and departments
+ Manud collection by the contractors | « Parking policy coordination with traffic demand
management in CBD
+ Introducing no car and parking zone
(7) Intersection | Intersection Problem
and Treffic « Improper configuration for increasing | + Causing traffic congestions and accidents
Control traffic of intersections + High risk of traffic accident for pedestrian crossing
« Lack of sofety facilitiesfor pedestrian | Solutionsto Issues
crossing * Improvement of intersection
« Priority for critical intersectionstoingtal pedestrian
safety idandsfor smooth traffic flow and
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o Problemsand Solutionsto | ssuesin
Category Present Situation Transportation
pedestrian
+ Introducing universal design for traffic
+ Extension of animproving model of intersection
introduced during socia experiment of the Study
Traffic Control Problem
+ A lack of management of traffic * Improper traffic control causing pesk hour
sgnas congestions
+ Useof old traffic sgnas + High risk of pedestrian safety and traffic accidents
» Timefor pededtrians crossing too short | Solutions to Issues
* Ingppropriate signal cyclesandsignal | + Introduction of management of traffic sgnalswith
phasing with isolated and fixed pattern | automatic traffic detectorsin accordance with
for dl 203 sgnd units traffic volume at the intersections
+ Outdated signd system (75% aremore | + Extension of improved traffic control introduced
than 20 yearsold) during socia experiment
+ Introducing dl city signal control connectionswith
acontrol center system
Environmental + Abolishing of avehicleinspection Problem
and Socid sysem (VIS) + Causing increasein air pollution and traffic
Congderations accidents by aged carsand alack of car ingpection
system
Solutionsto |ssues
+ Review of the present VIS and improvement with
new inspection system for car emission gas
+ Promoting alow carbon car
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PART II: FUTURE SOCIO - ECONOMIC FRAMEWORK, LAND USE AND
TRAVEL DEMAND FORECAST

CHAPTER 12 FORECAST OF FUTURE SOCIO - ECONOMIC FRAMEWORK

121  Population Projection up to 2023

1211 Estimated Population in Study Area, 2002 and 2005

In order to obtain indices on the changes in the pace of population growth, the populaion of 2002 and
2005 were edimated based on the available aerid photographs for respective years. The areas
urbanized in the periods of 2003-2005 and 2005-2010 were initidly identified by comparing these
aerid photographs, and then, the population of 2002 and 2005 were estimated by subtracting the
population in the built-up areas developed during these periods from the estimated population of 2010.
Figure 12.1-1 showstheidentified built-up areas developed after 2002 and 2005.  Table 12.1-1 shows the
estimated population in 2002, 2005, and 2010.

By the results of the above estimation, it isrevealed that the immigration trend has been enhanced after
2005 as the annual growth rate increased from 1.15 percent to 1.70 percent in the Study Area as a
It should be noted that the annual growth rate was accelerated to 3.3 percent from 0.71
percent outside Bishkek City, while that of inside Bishkek City kept constant pace at around 1.26
percent.

whole.

Table12.1-1 Egimated Population in the Study Area, 2002, 2005 and 2010

Area Population (person) Annual Growth Rate (% / year)

2002 2005 2010 2002 ~2005 2005~2010

Bishkek City 785,753 816,039 868,556 127 126
Outsde Bishkek City 206,747 211,161 248,744 0.71 333
Study Area 992,500 1,027,200 1,117,300 115 170

Source: ICA Sudy Team

Figure12.1-2 shows the average annual increase of population between 2005 and 2010 by traffic zone.
It indicates that the growth rates are higher in the central area as well as the periphery areas, rather than
the intermediate aress.
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Type of Built-up Area
Housing developed after 2002
Housing developed after 2005

Housing developed before 2002

e . \

Housing outside Study Area

Figure12.1-1 Built - Up Area Deveoped in Sudy Areaafter 2002 and 2005

Source : JCA Study Team
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12.1.2 Population Projection up to 2023

The future population of the Study area is estimated for two cases by using different annual growth
rates up to the years of 2013, 2018, and 2023. Case A assumes that the annua growth rate will be
retained until 2023, at the same level in the period from 2005 to 2010 (1.7%). Case B assumes that
the annua growth rate will further increase to 2.0 percent up to 2018 and then ease to 1.85 percent up
to 2023. The latter can take place as the share of economically active population in the rura arees of
the country was high at 67.0 percent in 2009. Migration to Bishkek City may be further accelerated
in coming years.  For planning purposes, the Case B was adopted as it is on the safer side to conduct
the traffic demand forecast to be used for the transport master planning.  The future population of the
Study areaiis projected to be nearly 1.4 million personsin 2023, as shown in Table 12.1-2.

Table12.1-2 Egimated Population in Sudy Areaup to 2023

Cas=A: Current Trend Cas=B: Higher Trend
Year | Population Growth Rate AL Population Growth Rate AITILE
(1,000) (% /year) Increment (1,000) (% /year) Increment
(1,000/ year) (1,000/ year)
2002 9925 - - 9925 - -
2005 10272 115 116 1,027.2 115 116
2010 11173 170 180 1117.3 170 180
2013 11750 170 192 11857 200 28
2018 12780 170 206 1,309.1 200 247
2023 1,3%00 170 24 14348 185 251

Source: JCA Study Team

12.2 Socio - Economic Framework up to 2023

The future socio-economic framework of the Study area was forecasted for the planning years of 2013,
2018, and 2023. It is assumed that the GRDP growth rates for the first three years will be around 6
percent until 2013, 5.5 percent from 2013 to 2018, and 5 percent from 2019 to 2023. These growth
rates were employed based on a series of discussons with BCDA. The following scenarios were
taken into consideration to set the growth rates for projection work.

(& The economic growth of the city will be stable after recovering from the financia criss and gain
more maturity in the production and service provision.

(b) The agricultura industry will preserve the precious green areas in the periphery area of Bishkek
City.
other agro-products for urban consumption.

It is expected that these areas will serve as the primary source of vegetables along with

(©) The Study Areawill continue to be the center of the manufacturing industry of the country, while
the service industry will continue to be the leading industry of the city.

(d) The enrolment rate at the compulsory education from G1 to G9 will be retained a 100 percent.
The enrolment rate will gradually increase from 87 to 90 percent at the age group from 16 to 20
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years old for secondary and higher education. The enrolment rate for the age group of 21 years
old and over in the higher education will aso increase dong with the rise of the GRDP per capita.

Table 12.2-1 shows the result of the projection of socio-economy within the Study Area up to 2023.

Table122-1 Socio - Economic Framework up to 2023

Item Unit 2010 2013 2018 2023

GRDP millionSOMS| 78328 93195 | 121802 | 155454
Agriculture million SOMS 614 665 720 744

Industry millionSOMS| 23520 29,119 38192 44,810

Sarvice millionSOMS| 54,193 63411 82891 | 109,900

GRDP Growth Rate %/ year - 6.0 55 50
Agriculture %/ year - 2.7 16 0.7

Industry %/ year - 74 56 32

Sarvice %/ year - 54 55 5.8

GRDP Structure Agriculture % 08 0.7 06 05
Industry % 300 312 314 288

Sarvice % 69.2 680 681 70.7

GRDP per Capita SOMS 70,105 7859 93043 | 108,345
| Growth Rate %/ year 39 34 31

Economicaly Active Population 1,000 500952 | 538176 | 592429 | 647510
Employment Population 1,000 405358 | 442935 | 505198 | 583320
Agriculture 1,000 2976 2,905 2,828 2,800

Industry 1,000 37,648 40,738 45127 46,272

Savice 1,000 364,734 | 399292 | 457,243 | 534,248

Employment Structure | Agriculture % 0.7 0.7 06 05
Industry % 9.3 92 89 79

Sarvice % 900 0.1 05 916

Unemployment Population 1,000 105 3 87 64
Unemployment Rate % 205 17.7 147 99

Student Population G1~G9 1,000 143171 | 152053 | 167,878 | 183997
G10~G11 1,000 38,559 41,257 46,171 51,284

Higher 1,000 97930 | 106582 | 118811 | 131,344

Enrolment Rate G1~G9 % 999 100.0 100.0 100.0
G10~G11 % 330 332 337 Al

Higher (16 ~ 20yrs dld) % 539 54.3 551 559

Higher (>=21yrs old) % 5.0 5.2 53 53

Source 1) : BCDA for GRDPin 2010
Source?2) : JCA Study Team for the other indicators
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CHAPTER 13 FORECAST OF FUTURE POPULATION DISTRIBUTION BASED
ON LAND USE PROJECTION
13.1 Condgderationson FutureUrbanization

The distribution of the future population was forecast based on the possible occupancy of land within
the Study area.  To this end, the future urbanization of the city was initially examined through
considerations on the future urban structure and associated land use composition.  These forecasts
were made based on a series of intensive discussions with the Chief Architect Office of Bishkek City
aswell asBCDA.

1311 FutureUrban Structure
Regarding the future urban structure, two cases were examined:
(1) Future urban structure by trend basis
(2) Future urban structure by planned basis
These are briefly described below.
(1) FutureUrban Structureby Trend Basis (Do Nothing)

Thisis a possible case of urbanization by letting the current urbanization trend continue.  Without
any policy interventions, the future urban structure may be formed as shown in Figure 13.1-1.
Major characteristics may be itemized asfollows.

(i) Thecentrd areawill continue to be the primary center of business and commercid activities
and will further attract the investmentsin renovation and redevel opment of buildings.

(@ii) A new urban center will be composed around the intersection of Akhunbaev Street and Mir
Avenuelocated in the south of theraillway. Thisnew center may accommodate business,
commercia, and higher education functions, together with apartment style housing facilities.

(i) Most of the urbanization will take place in the form of low density detached houses, and will
Sprawl towards southwest and southeast directions.

(iv) The periphera of thelow density housing areawill exceed the urban growth boundary whichis
envisaged by the Genera Plan 2006.

(v) No new urban axiswill beformed clearly, to thelevel of changing the direction of urbanization
trend.
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Source: JCA Sudy Team
Figure131-1 FutureUrban Structureby Trend Bass

(2) FutureUrban Structureby Planned Basis

This is another possibility of urbanization by guiding the private sector investments to follow the
magor urban development policies established by the Genera Plan 2006. Severa policy
interventions were discussed among relevant organizations, and possible adjustments to the current
urbanization trends were clarified. The major policies are described bel ow.

(i) Development of new urban axes and centers will be promoted to facilitate the construction of
compact and efficient urban area, especialy in the southern parts of the city.

(i) Both existing and new urban axes will be facilitated with public transport systems that will
interlink the mgjor nodal points of the city.

(i) New urban centers along Akhunbaev Street will be linked with several new community centers
in the suburbs.

(iv) Theexigting central areawill be linked with the new urban centers in the south to enhance the
balanced development of the expanded territory of the city, as planned by the General Plan
2006.

(v) A new urban axis of east-west direction will be created in the southern part of the city,
facilitated by the creation of new urban centers.

Figure 13.1-2 shows the expected future urban structure of the Study area by integrating above
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mentioned policies.

Source: JCA Study Team
Figure13.1-2 Expected FutureUrban Structureby Planned Bass

13.1.2 FutureLand Use

For the forecast of land use composition, two alternatives were framed in accordance with the possible
future urban structures.

(1) FuturelLand Use Composition by Trend Basis
The future land use by the trend basisis planned based on the following assumptions.
(i) Theurban development will progressin theform of medium-rise buildingsin the central area.

(i) Thedetached housng areawill expand to the suburbs and encroach to the area beyond the urban
growth boundary set by the Generd Plan 2006.

(iii) The expansion of the built-up areato the north will encroach to the forest area.

(iv) The new urban axiswill not be created, athough the on-going urban deve opment will be
accomplished to create a new urban center dong Akhunbaev Street and Mir Avenue.

(v) Theconversion or upgrading of the existing indudtrid areadong therailway will not take place.

Figure 13.1-3 showstheland use composition of the Study area for the year 2023 by the trend based
urbanization.
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(2) FuturelLand Use Composition by Planned Basis

(@ Areasfor Policy Intervention

The Genera Plan 2006 depicted an ided land use of the city for the future development.
However, the recent urbanization has spoiled some of the mgor concepts of the General Plan
2006, largely due to the accelerated population growth, as well as the lack of effective tools to
manage the land use under the market economy system. The future land use composition by

planned basis (or policy intervention) isformulated in away to pursue the concepts of the Genera
Plan 2006 wherever gpplicable, while adjusting them to fit the current land use formed by the past
developments. Themgjor policies adopted are asfollows.

@)

(i)

(iii)

(iv)

Expansion of Urbanization Areaand urban Center

The urban growth boundary set by the Generd Plan 2006 seemsinsufficient to accommodatethe
total land demand up to 2025. Hence, thearea alowed for urbanization needs to be expanded.
This was done by taking some of the “reserve ared’ category designated by the General Plan
2006. Themodified area for urbanization up to 2025 will contain 278 quare kilometers.  On
the other hand, the urban control area is designated to prevent urbanization outside the urban
promotion area.

Greenery in South and North

Landsin south and north of Bishkek City is designated as green aressto preserve exigting forest aress,
though the current urbanization encroacheson the forest areas.  Thisdesignation amsto prevent the
remaining foret areas from further encroachment. A green network is formulated to interlink the
greenery in south and north with the exigting parks and the open spacesdong riversasabasic form of
the future urban Sructure.

Formulation of Urban Axisand Urban Center

Urban centers are designated at the areas of on-ongoing urban deveopment dong Akhunbaev Street
and the candidate sites according to the expected future urban dructure. The urban centers are
connected by the urban axes that will be formed by a public center, an gpartment, and alarge-scde
commercid facility. The candidate ste for the urban center includes an exiging indudtrid area
dong therailway that will be regenerated into anew public center.

Redtructuring of Indudtria Area

A new indudrid areais desgnated in the northeedt, close to the outer ring road to accommodate the
land for the indudrid activities. The new indudrid area has the access to the domegtic and
internationd trangport. 1t will be surrounded by the green area to reduce a negative impact on a
neighborhood housing area,

The green area and the urbanization control area cover the existing factoriesdigpersedly located in
adisordered manner inthe Study arean This designation aims to prevent further deteriorationinthe
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living environment.

(b) Land Use Category in Future Land Use Pattern in Planned Basis

Nineteen land use categories are defined to assign the future land use pattern in the Study area.

Conditions and criteriafor assgnment of land use categories are summarized in Table 13.1-1.

Table131-1 Criteriaby Land UseCategory in FutureLand Use Pattern in Planned Basis

No Land Use Category Conditionsand Paliciesof Assgnment Land Area
(ha) (%)
1 |Adminigrativeand Culturd | Areacontaining the mixed land use of 93 02
Center adminigrative offices, culturd facilities and public
parksto cregte the atractive feeture of the City
Center of Bishkek City.
2 |Budnessand Commercid | Areacontaining commercid fadilitiesand offices 1273 22
inalarge-scde.
3 | MixedUseinMiddle Areato be mainly formed by an gpartment in 3770 65
Dengty mixed usewith commercid activitiesat the
ground floor to form an urban axis.
4 |HoudnginHighDensty | Areato be mainly formed by gpartment with four 2,856 49
floorsor higher like Micro Didtrict.
5 |Housingin MiddleDengty | Areato be mainly formed by goartment with three 8301 143
floors or lessand detached housing.
6 |HousnginLow Densty Areato be mainly formed by detached housing. 2,265 39
7 | Indudrid Areato be usad for factories and warehouses 818 14
8 |Logidics Areato be usad for logidtics. 14 03
9 |Temind Areato beusad for public trangport such asabus 15 00
termind.
10 | Rallway Areato beusd for aralway. 271 05
11 | Weter Intake Areato be usad for water intakefadilities. 89 02
12 | Sewage Treatment Plant Areato be used for asawage trestment plant. 116 02
13 | Landfill Areato be used for adumping sitefor disposd 108 02
from ahedting plant. )
14 | Cemetery (Exiging) Areato beusad for an exiging cemetery. 296 05
15 | Cemetery (Planned) Areato be used for anew cemetery. 140 0.2
16 | Greenery and Park Areacontaining apublic pak and agreen area 8108 140
induding aforest and an open spacedong ariver. ' '
17 | Greenery inHilly Area Areacontaining agreen aeain ahilly area. 2,761 48
18 | Resarved UPA dter 2025 | Areato be reserved for an urban promotion area
1,376 24
after 2025.
19 | Urbanization Control Area | Areato be prevented from urbanization. 24,055 416
20 |RiverandWaer Surface | Areato beriver and water surface 996 17
Totd 57,857 100.0

Note: Theland areaof 818 hafor Industrid indudesthelandswithin the Study area.only, though the future land use pattern
indicates Indudtrid outsdethe Sudy area. Theland areaof Industrid outsdethe Study areaisestimated at 469 ha
Source: ICA Sudy Team

Figure 13.1-4 shows the future land use pattern in the planned basisin the Study area.
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13.2 Asignment of Population, Worker, and Student by Traffic Zonein Planned Basisin 2023

1321

Distribution of Population based on the Trend Based Land Use

(1) Assgnment of Population, Worker, and Student by TrafficZonein Trend Bassin 2023

Assignment of population, worker, and student is established for each traffic zone to provide the

planning conditions for the traffic anadlysis. The estimated population, workers, and students by

traffic zoneare shownin Table A13-1in Appendix 13 of thisreport.

(@ Population

Housng areas under congruction in 2010 will be fully developed to accommodate the

incremental population.

The surplus population will reside in the vicinity of Bishkek City.

Table13.2-1 shows the estimated population and the annual growth rate by three areas consisting
of the City Center, Bishkek City, and the periphery of Bishkek City until 2023. Since most lands
were developed in the City Center and Bishkek City, the annual growth rate will decrease in these
aress in the period from 2010 to 2023.  On the contrary, the urban sprawl will boost the annual
growth rate from 2.8 percent to 5.4 percent in the periphery of Bishkek City after 2010.

Table132-1 Population and Growth Rateby L ocation in Trend Bassbetween 2005 and 2023

: Annual Growth Ratein 2010to 2023
L ocation Population (1,000) (blyear)
2005 2010 2023 2005 ~2010 2010~ 2023
City Center 171,082 177,433 185,646 0.7 0.3
Bishkek City 810,639 868,556 944,376 14 06
Outside Bishkek City 216,561 248,744 490,424 28 54
Sudy area 1027200 1117300, 1,434,800 17 19

Source: JCA Study Team

Table13.2-1 and Figure 13.2-1 shows the annual incremental population by traffic zone between
2010 and 2023. The population increase will mainly continue outsde Bishkek City. The
relatively larger change in population is observed in three directions to north, southesst, and

southwest.
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(b) Worker a Work Place

(©

The number of workers in the agriculture industry is assigned by traffic zone in proportion to the
land area of the agricultural land and the vineyard.  Since the land use plan of Genera Plan 2006
does not pecify anew indudtria area, thereis no definite direction to predict the location of anew
industrial area.  Therefore, the increment of workers in the manufacturing industry is assgned in
proportion to the exigting number of manufacturing workers in 2010 to reflect the current
characteristics that the existing industrid aress are disorderly located in and around the city.

A growth of GRDP per capita will encourage the daily consumption by individuas in the Study
area. It will generate the new employment in the housing area in the community level as the
population-based job opportunity in the service industry.  Furthermore, on-going urban
development along Akhunbaev Street will create the new employment. Since a significant
change of the urban structure is not predicted to modify the distribution of the employment in the
service indusdtry in the trend basis, the increment of workers, other than the new employees of the
population-based and the new urban development mentioned above, is assigned in proportion to
the existing number of service workersin 2010.

Student at School Place

The number of students is distributed according to a ratio of the students to the population by
traffic zone on assumption that the increments of students will be located at the place where the
population will increase.

Figure 13.2-2 illugtrates the nighttime population, the workers at work place, the students at
school place, and the daytime population in charts by traffic zonein the trend basisin 2023.
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1322 Digtribution of Population by Policy Integrated Land Use

The future land use pattern is formulated to show the idedl future urban structure.  Although it
designates Greenery and Park on the lands currently used for housing and factories to improve the
urban structure, it will take time to achieve the future land use patern. On the other hand, the
assigned population, workers, and students are used for the traffic analysis of an urban trangportation
measter plan until 2023.  Thus, the existing number of inhabitants, workers, and students is examined
inaway to remain intact for the assignment of a socio-economic framework by traffic zonein 2023.

Table 13.2-2 shows the population density and density of worker by land use category to be applied for
the assignment of population and worker.

Table13.2-2 Population Dengty and Density of Worker by Land Use Category

Population Worker in Service

Land Use Category o e
Adminigrative and Cultural Center 76 230
Busnessand Commercid 76 400
Mixed Usein Middle Dendty 335 165
Housing in High Dengty 242 a7
Housing in Middle Densty 51 1
Housingin Low Dengty 30 1

Source: JCA Study Team

(1) Population

The incrementd population is distributed in Administrative and Cultural Center, Business and
Commercid, Mixed Use in Middle Density, and housing areas within the urban promotion area.
Table 13.2-3 shows the population and the growth rate in three areas of the City Center, the urban
promotion area, and outside urban promotion area.  Since the incremental population is assigned in
the urban promotion area only, the annua growth rate is estimated higher than that of the trend basis
in the City Center and the urban promotion area.

Table13.2-3 Population and Growth Rate by L ocation in Planned Basis between 2005 and 2023

Population (person) Annual Growth Rate (%/year)
. 2005 ~
L ocation 2005 2010 2023 2010~2023
2010
Trend Planned Trend | Planned
City Center 171,082 177,433| 185,646| 195,015 0.7 0.3 0.7
Urban Promotion Area 966,710 1,052,462 | 1,335,273 | 1,369,962 17 18 20
X P X
ﬁdeurbm omotion 60490 64838 99527| 488 14 | 34 00
Tota (Study areq) 1,027,200| 1,117,300| 1,434,800| 1,434,800 17 19 1.9

Source: JCA Sudy Team
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2

©)

(4)

Figure 13.2-3 shows the annua change in population by traffic zone between 2010 and 2023. It
shows the change in population smaler than that in the trend basis in traffic zones of 43, 90, and 73,
because the new development is restricted in Greenery and Public Park in the planned basis. On
contrary, it shows the lager amount of the incremental population than that in the trend basisin the
traffic zones that contain the urban axis, the urban center, and the urban regeneration of the existing
factories.

Worker at Work Place

The number of workersin the agricultural industry is assigned in proportion to the agricultural lands
within Urbanization Control Area, Reserved Urban Promotion Area after 2025, and Greenery and
Public Park.

The incremental number of workers in the manufacturing industry is assgned in a new industria
area beside the outer ring road in the northwest of the Study area, while part of workers in the
existing factories is shifted to the new industria area.

Similar to the trend basis, the growth of GRDP per capita will encourage the daily consumption by
individuals in the Study area. It will create the new employment as the population-based job
opportunity in the serviceindustry.  Furthermore, the new urban center and the new urban axis will
generate the new employment.

Student at School Place

Similar to the trend basis, the number of students is estimated based on aratio of the students to the
population by traffic zone.

Nighttime Population and Daytime Population in Trend Bassand Planned Basis

Figure 13.2-4 illustrates comparison of the nighttime population and the daytime population by
traffic zone in the planned basis and the trend basis in 2023. It shows that concentration of the
daytime population is reduced in the City Center and its vicinities, while the daytime population is
shifted to the areas in the suburb dong the urban axes.

The number of population, workers, and students by traffic zone in the planned basis are shown in
Table A13-4in Appendix 13 of thisreport.
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Figure13.2-3 Annual Incremental Population by Traffic Zonein Planned Bass between 2010 and 2023
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133 Assgnment of Population, Worker, and Student by Traffic Zonein Planned Casein 2013 and
2018

The population, workers, and students are assigned for each traffic zone in the intermediate planning
years of 2013 and 2018 to establish the planning conditions for the traffic analysis.

The maturity of urbanization is estimated as a percentage of population in the intermediate years to
population in 2023 as shown in Figure 13.3-1 for 2013 and Figure 13.3-2 for 2018, respectively.

The population and the number of workers and students by traffic zone are shown in Table A13-2 for
2013 and Table A13-3 for 2018 in Appendix 13.
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CHAPTER 14 TRAFFIC DEMAND FORECAST

141 Generd

A traffic demand forecast based on the current and future socio-economic conditions is necessary in
formulating the transportation MP for the targeted years 2013, 2018 and 2023. It provides some
scenarios as abasis for formulating transportation MP.  In order to forecast future traffic demand, road
network data, setting of the parameters and presant OD (Origin-Dedtination) and future OD tables were

prepared.

142 Egablishment Presant Road Networ k
1421 Component of OD Table

The OD tablesin 2011 were prepared based on the Person Trip (PT) survey and Cordon Line (CL) survey
results. The PT survey was conducted within the Bishkek City boundary while the CL survey was
conducted outside the Study area. Badicdly, OD table was prepared based on PT survey data,
however PT survey did not cover the zones located in the outside of Bishkek City boundary (i.e.
Zones 62 through 98). OD data which were not covered by PT survey were supplemented by CL
survey data.  The coverage of PT survey, CL survey and zone detailsare shown in Table 14.2-1. As
the next gep, estimated OD matriceswere adjusted to observed traffic volume at eech survey ste.

Table14.2-1 TrafficZonesand PT and Cordon Line Survey

A
- - Study Area Out of Study Area
Bishkek City Out of Survey Area
Dedination Z
g naon £one 161 6290 01-98
Origin Zone
Study Aren Bishkek City 161 PT Survey |
Out of Survey Area 62-90 Cordon LineSurvey
Out of Study area 91-98 (CL)

14.2.2 Road Network and Present OD Table

Present OD, which was made based on PT dataand CL data of the present condition, was distributed to
the road network. Computed results and actua observed traffic volume (converted into PCU) were
compared to verify or check the reproducibility of the assignment method.

14.2.3 Nework Condition

Traffic zonefor the demand forecast is same asthe zone defined for traffic survey.  Thebasic road network
in the Study areawas prepared based on the GISmap.  The entire road network was divided into links
and data rdated to the link such as length, maximum velocity and road capacity were added. These
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parameterswere set basad on the result of traffic surveys

Asthe condition of theroad network, assumed capacity of road link and speed settingswere set as shown

in Table 14.2-2.

control, oneway route and buses operating routeswere al o .

Table14.2-2 Settingsof Road Link

In addition to link capacity and speed, other link conditions such as directiond

Road Classfication Capacity (PCU / day) Free Flow Sped
Inter-Regiond 48,000-60,000 (4-lanes or more) 60 kmvh-40 km/h
Magor Arterid 48,000 (4-anes) 50 kmvh-40 kmvh

. ) 40 kmvh (Suburban Areg)
Minor Arterid 24,000-18,000 (2-lanes) 20 kmh
Callector and Didributers 18,000 (2-lanes) Lessthan 30kmh

14.2.4 Reproducible M easurement

The Study compared the present condition of reproduction result with the traffic volume in the survey
location as shown in Table 14.2-3 and Figure 14.2-1. Asaresult of comparison, correlaion coefficient
of surveyed traffic vadue ishigh & 0.92 level. By this reault, it was confirmed thet the reproducibility of a

present assignment modd ishigh.

Table14.2-3 Comparison of Calibration Assgnment Result with Observed Traffic Volume at

Survey Locations
Unit : PCU
: Observed | Assignment Ratio
Survey L ocation No. Survey Type Result (3) Result (b) @/ (b)

Bakinskaya Street 1 CL1 16,237 18,735 087
Kurmanjan Datka Street 2 CL2 22521 22,616 100
Kalinin Street 3 CL3 12,713 13223 0.96
Pobeda Street 4 CL4 32,790 34,442 0.95
(Bound for Issyk-Ata) 5 CL5 11,425 11,302 101
Shabdan Baatyr Street 6 CL6 16,942 17481 097
Did Village 7 CL7 7613 7,024 108
Kuntuu Village 8 CL8 8,789 8825 100
Novopaviovka Village 9 CL9 43830 44,718 0.93
Vasiyevskiy Trakt Street 10 CL10 17,305 11,676 148
Prigorodnoe Village 11 CL11 8,032 5002 161
Molodaya Gvardia Stregt 12 CL12 21,400 20,830 103
Sadygadlieyev Street 13 SL1 34423 35,744 0.96
Kuliev Street 14 SL2 26,252 24,050 109
MolodayabGvardia Bulverde 15 SL3 64,682 60,548 107
Mir Avenue, 16 SL4 60,887 55,964 109
Logvinenko Street 17 SL5 15275 16,657 092
Panfllov Street 18 SL6 17,586 16,224 108
Sovetskaya Street 19 SL7 50,658 52,926 0.96
Ibraimov Street 20 SL8 35,198 28,013 126

25,956 20,169 129
Alma-Atinskaya Street 21 SL9 20,651 2544 132

24,871 27447 091
Cholpon-Atinskaya Street 22 SL10 7392 6,202 119
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. Observed | Assgnment Ratio
Survey Location No. Survey Type Result () Result (b) @/ (b)

7,298 5815 126

Mir Avenue 23 SL11 60,874 57,037 107

Chui Avenue 24 SL12 34,828 40530 0.86

Chui Avenue 25 SL13 36,539 37,231 0.98

Jbek-Jolu Avenue 26 S 14 24519 18,065 136

20,833 20,700 101

Bakinsata str. Togoko 27 SL15 40,426 41518 097

Togolok Moldo street 28 SL16 28,859 25,830 112

Kirgizskaya street (Belskaya street) 28 SL17 9878 6,961 142

Severnaya strest 30 SLi18 3,011 2032 148
(Kojoibergenova street)

Jet. Jbek-Jolu Avenue and 31 ISOLN 30,859 27,201 113

Almatinskaya Street 32 ISOLE 46,440 41,628 112

33 I01S 37534 37,916 099

34 101 W 46,221 45565 101

Jet. Jibek-Jolu Avenue and Chui 35 1IS02 N 40,180 36,592 110

Avenue 36 ISO2E 26,083 26,119 100

ISO2E 25,201 27,058 109

37 102 S 30,816 2,721 136

102 S 23,932 27418 0.87

38 1S02W 29,071 24,280 120

1S02 W 29,155 22294 131

Jet. Gorky Street and Shabdan baatyr 39 ISO3N 64,122 54,328 118

Street ISO3E 43477 38401 113

40 103 S 54,186 45,086 120

41 ISO3W 54,069 37,943 143

Jet. Chui Avenue and lbraimov Street 42 IS04N 20,028 18,099 111

1S04 N 20,656 19,557 106

43 IS4 E 52,983 53,545 099

44 1S4 S 24,338 31,373 0.78

1S4 S 25,406 20,270 125

45 1S4 W 39,272 34,942 112

Jet. Gorky Street and Sovetskaya 46 ISO5N 23443 26,589 0.88

Street ISO5N 20,435 20,901 0.98

47 ISO5 E 24,447 25523 0.96

48 105 S 21,568 30,364 0.71

IS05 S 19,128 33577 057

49 IS05 W 25,127 16,102 156

Jet. Akhunbaev Stregt 50 1S06 N 46,288 45318 102

51 1S06 E 38,718 32,966 117

52 1S06 S 43717 35,783 122

53 1S06 W 44,609 39,037 114

Jct. Abdrakhmanov Street and Mir 54 ISO7 N 17,103 23,282 0.73

Avenue 55 ISO7E 15,782 15,870 0.99

ISO7 E 7450 14,788 050

56 107 S 11,933 9,803 122

57 IS07 W 12,139 11,603 105

58 ISO7 W 5,249 7,966 0.66

Jet. Chui Avenue and Mir Avenue 59 ISO8 N 27,127 45,236 0.60

60 ISOBE 37,961 35457 107

61 108 S 35,955 49,701 0.72

62 1S08 W 35,745 33,09 108

Jet. Jibek-Jolu Avenue and Mahatma 63 IS09 N 37,213 33,378 0.96

Gandi Street 64 ISO9E 16,540 12,766 130
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. Observed | Assgnment Ratio
Survey Location No. Survey Type Result () Result (b) @/ (b)
ISOE 18,04 14,706 123
65 109 S 16,555 17,150 097
IS09 S 24,004 27424 0.83
66 ISOOW 50,756 26,838 189
Jet. Jibek-Jolu Avenue and Fuchik 67 ISION 32,689 33,384 0.98
Street 68 ISIOE 27,667 15,783 175
69 IS10 S 35,672 28,357 126

Note:

CL : Cordon Line Survey Location

S : Screen Line Survey Location

IS: Intersection Traffic Count Survey Location

| Correlation coefficient | 092 |

In order to further verify reproducibility, the JCA Study Team compared the result of average sped
caculated by traffic assgnment with actud average speed of vehicle at pesk hour as shown in Table 14.2-4
and Figure 14.2-2. Itfdls inthe degree of about eight percent of standard errors, judging from the link
condition of theroad network, it is believed that reproducible result of the present assgnment issufficient.

Table14.2-4 Comparison of Calibration Assgnment Result with Observed Trave Speed by Route

Unit : km/h
Route No Road Name Observed Result (a) | Assignment Result (b)

1 Mir Avenue 319 206
2 Tolstogo Street 28.6 29.3
3 Baha-Molodaya Gvardiya 312 308
4 Jibek-Jolu Avenue 345 309
5 12 md-Obezdnaya 32.8 303
6 Shabdan Baatyra Street 38.2 328
7 Muromskaya-Gorky Street 345 289
8 Den Syaopin Street-Chui Avenue 305 286
Average 328 30.3

(b)/ (@ 0.92
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Figure14.2-1 Location of Comparison Traffic Volume
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Figurel4.2-2 Routedof Travd Speed Survey

14.3 Traffic Demand Forecast

Travd demand forecasting modds have been built and run usng a wide variety of modd dructures
computer oftware sysems, and required data  The applied procedure for forecaging trangportation
demand isbased on the conventiona four step modd as shown in Figure 14.3-1.

1. Trip Generation / Attraction: the prediction of totd trips of the Bishkek City

: the prediction of trips produced and attracted to each zone;

2. Trip Didribution : the prediction of origin-destination flows, the linking of trip ends predicted
by trip generation;
3. Modd Slit : thelinking of trip ends the estimation of percentages of trip flows made by

each trangportation modein the modd ; and

4. Traffic Assgnment : thedlocation of tripsto routesin the transportation network.

The modd targeted at representing the travel demand of the resdents of the Study area, and their usage of
private and public transportation such as private car, taxi, minibus, midibus, and trolleybus
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Socio-Economic and Urban Activity | Egtablishment of Repeatability
Trangportation Data
(PT Survey and Treffic Count Survey)
Modding
Trip Generation/ Attraction Road Network and
T - PresntOD —[ Parameter
Trip Digtribution Adjustment Factor
Modsl Spit L Public Trangport Policy
v Road Network and Parameter
Treffic Assgnment
Alternative Scenario
(Daily and Peak Hour traffic volume)

Figure14.3-1 Concept of Four Step Approach of Transportation Modeing

1431 Modedingand Forecaging Tool

During dl gteps of travel modd cdibrations and demand forecast, JICA STRADA sygem and MS EXCEL
goread sheat were adopted. The software provides a set of tools for travel demand modding and
trangportation modds.  For better precison, efficiency and minimization of trid errors mode cdibrations
and forecadts in trip generation, trip distribution and moda split $eps were programmed by using Exce
preadshedt, and asthefind gep, traffic assgnment sage was computed by JCA STRADA system.

14.3.2 Trip Production Modd

Tip purpose category in Person Trip (PT) survey are classfied into six (6). For Demand Forecast,
since these purpose characters are not much well correlation between the survey data and andlysis

result, “Business’, “Socia and Shopping” and “Others’ are summarized into one (1) category as

shownin Table 14.3-1.

Table14.3-1 Trip Purpose Category in Person Trip Survey

Trip Purpose Category in Person Trip Survey Trip Purpose Category in Demand For ecast

1 ToHome 1 To Home (Home Trips)

2 ToWork 2 ToWork (Work Trips)

3 To School 3 To School (School Trips)

4 Business 4 Others (Business + Socid and Shopping +
5 Socia and Shopping Trips)

6 Others
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This step of the four tage modd aimsto estimate the total traffic demand (by al modes) by the Survey
Area by occupation and trip purpose. For this, trip rates are etimated from PT survey for each
category of occupation by trip purpose.  The estimated trip rates are shown in Table 14.3-2.

Generation badic unit inthe Study was calculated by considering the expected future changes in indudtrid
frameby zone. It adopted the generation basic unit by purpose.

Table14.3-2 Trip Production of Purpose

Type of Occupation Tohome Towork To school Others Total
1 | Agriculture 1,09 0.64 0.00 068 241
o |Mandfacturing and 126 101 0.00 041 268
Infrastructure
3 |Savice 126 098 0.02 051 277
4 | Student 134 0.02 0.98 047 281
Housewife, Pensioner, Jobl
5 | OUSSWITE, FensIonet, Jobiess 127 032 0.02 1,08 2,69
Others
Average 1.29 050 030 0.02 276

144 Trip Generation and Attraction Modd
1441 Trip Generation and Attraction Model Parameters

The objective of trip generation and atraction modd isto forecast the number of PT that darts and arrivesin
each traffic zone within the Study area.  The linear regression models by trip purpose were adopted in the
Study. Themodd parameterswere cdibrated based on the PT survey asshownin Table 14.4-1.

Oi =ai * X1i +bi* X2i Dj=aj* X1j+hj* X2j
where; Oi : Trip Generation in zone i

Dj : Trip attraction in zone j

X1i, X2j : Attributes in zone i, j

ai, aj, bi, bj : Coefficient

The generdion and attraction mode was built based on the multiple regresson andysisas shown in Table
14.4-1 which demongtrates explanation variable in generation and dtraction by purpose by zones The
method of variable sdection in multiple regression andysiswas basaed on sepwise method.
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Table144-1 Trip Generation and Attraction Mode Parameters
Generation Attraction
Model Tri : i i Coefficient of
P Population Tertiary All | Tertiary ... |R-Sguare
Type |Purpose Industry | Student | Sector's| Industry | Student | deter mination
Worker Worker | Worker
To -4.940 16.793 1.615 8,464.240| 0.723
Home
Tri To 2.063 43392 0.925
”p_ Work ' " :
Generation -
o]
1.181 -69.689| 0.965
School
Others 1.113 -0.541 11,985.758| 0.886
T
° 4905 | 0.735 | 0501 -1,224.319| 0934
Home
. To
Trip Work 0.701 10,714.540| 0.916
Attraction T 0
o]
0.603 404.000f 0.725
School
Others 0.622 -0.493 12,071.528| 0.935

1442 FutureZona Framework

The future framework in 2023 was compared with the 2011 framework as shown in Figure 14.4-1.

Worker at Work Place

Legend

1l

20112023
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[°H°]

2011 2023

Student at School Place

Legend

20112023

Figure14.4-1 Zonal Framework in 2011 and 2023

145 Trip Digribution Modd
Trip digribution is the second mgor gep in the travel demand modding process and it is the process of
linking trip generation and attraction aspair of each zone.  Present pattern method was gpplied linking the trip
production and attractionsto formthetrip matrices  The unit of person trip convert to vehicle unit.

Tij ™ = i ™ * Fi* Fj*(—u ; LJ)
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Wherg tij = presenttrips from zoneito zone j
Fi: produced growth factor forzone

Fi=Gi/2jT,™
Fj : attracted growth factor for zone j
Fi=Aj/ZiT,™

Li : location factor for zonei

- > tij™
S ij™ * Fi
Lj : location factor for zone j
i 2 tij ™
ESETOrT=N
Xt * F

m : repeated computation

A dhort-term plan adopted the present pattern method assuming that it is suitable for cdculation or
egimeation of future traffic volumein the zoneswhere there are no changes in land use and trangportation
fadilitiesin thefuture

The Figure 14.5-1 and Figure 14.5-2 are comparing the trip distributions of al vehicle modesin 2011
and 2023. These digribution patterns were derived from the OD table calculated for traffic
assgnment model.  Distribution pattern in 2023 is basically the same pattern as that in 2011. The
volume will dightly expand because future population outside Bishkek City.

a
25,000 50,000 véh@e trip

Figurel1451 FutureTrip Digribution Patternsby DedreLine(Year 2011)
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25,000 50,000 véﬁtd' etrip

Figure145-2 FutureTrip Digribution Patternsby DesrelLine(Year 2023)

146 Modal Split

Modd split modds were assumed to andyze and forecast choices of individuds who choose the
trangportation modes when they make particular types of trips.  Typicaly, the god of this modding is to
predict the share or absolute number of tripsby mode.

14.7 Traffic Assgnment

Traffic assgnment process alocates vehide to road trangportation networks and links.  This step was taken
as an input matrix that indicates the traffic volume between origin and dedtination pairs. By gpplying the
traffic assgnment stage, daily traffic volumefor each road link were alocated.

Inthisgudy, Incrementd Assignment Module of JCA STRADA was gpplied for vehicle assgnmernt.

1471 External ZoneTraffic Demand

Traffic demand of traffic zones|ocated outsde of survey areabut inddethe Study area(i.etreffic zone 62-90)
and extend zone located outdde of the Study area (i.e traffic zone 91-98) were cdlasdfied into
externd-externd, internd-externd, externd-internd trips  The exigting demand obtained from the CL
Survey was added to the PT Survey data.  Future demands of externd zones were forecasted based on the

S0ci0 economic growth factor.
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14.7.2 Passnger Car Unit

In the traffic assgnment, traffic volume is expressed in the form of Passenger Car Unit (PCU). The
equivaent factorsused in the traffic assgnment areshown in Table 14.7- 1.

Table14.7-1 Equivalent Passenger Car Unit

Mode Sedan Minibus Midibus Trolleybus Truck

1.00 15 20 30 25

PCU equivaents

14.7.3 Do Nothing Case

With the objective of formulating the transportation policy and undertaking countermeeasures effectively,
traffic demand forecast was made for the year 2013, 2018 and 2023.  Four types of scenarios (i.e Scenario 0,
Scenario 1, Scenario 2 and Scenario 3) were conddered on the road trangportation networks of the Study area,
Scenario 0 is referred to “Do Nothing” case where no improvement measures gpplied in supply-side and
demand-side.  Scenario 1, Scenario 2 and Scenario 3 were generated by considering three different cases of
public transport palicy interventions.  The traffic demand assgnment on the road network computed daily
traffic volumeand peek hour trafficvolume.  Modd sharesby PT and vehidetrip areshownin Table 14.7-2.
PT by minibus hasthe highest share of 42.8 percent, whereas the vehidetrip by Passenger car hasthe highest
shareof 87.5percent.  Theandysisreaultsof three (3) scenariosare daborated in Chapter 17.

Table14.7-2 Modal Shareof Person Trip and VehdleTrip in 2011

e Person trip/day Vehicletrip/day

Transportation (Bishkek City Zone 1-61) (All Zones 1-98)
Mode : Vehicle
(pax/v) (trip/day) (%) PT share Trindey (%)

1.Trolleybus 28.2 68,768 3.4% 7.1% 3,045 0.3%
2.Midibus 27 24,538 1.2% 2.5% 7,804 0.9%
3.Minibus 17 874,961 42.8% 90.4% 88,987 9.9%
Totd (Public Transport: PT) 968,267 47.3% 100%
4.Truck 13 3,123 0.2% - 12,326 1.4%
5.Passenger Car 15 525,209 25.7% - 787,994 87.5%
6.Wak - 548,554 26.8% -
Totd 2,045,153 100% - 900,156 100%

(1) Daily Traffic Volume Assgnment Result

Thevehideassgnment resultsin the existing condition in 2011 and future demand in 2013, 2018 and 2023
aresummarizedin Table 14.7-3and Table 14.7-4.  Andyzing thevolume of capecity ratio (VCR) shows
the road congestion in each road section.  The VCR on roads is within the desirable retio (i.e. less then
1.00). In addition to VCR, CO, emisson because of assgned traffic volume in 2011 and 2023 was
caculaed. CO, emissonincreases by 85,871 ton compared with year 2011.

14-13



The Study on Improvement of Urban Transportation
in Bishkek City of the Kyrgyz Republic Final Report

Table14.7-3 Summary of Vehide Assgnment Results

Average VCR (Volume Capadity Ratio) Average Speed (km/hr)
2011 2013 2018 2023 2011 2013 2018 2023
051 0.56 0.58 0.62 35.6 35.1 344 33.7

Table14.7-4 Summary of CO, Emission Result in 2011 and 2023

2011 (ton) 2023 (ton) 2023-2011

330,360 416,231 + 85,871

The VCR on mogt of the arterid roadsin 2011 shows desrableratio of about lessthan 1.2.  However, the
VCR a Chui / Fuchik intersection, Tolstoy / Molodaya Gvardiya intersection and near Dordoi market is
morethan 1.2. Asarealt, the daily average trave speed decreases from 35.1 knvhr (in 2011) t0 33.7 (in
2023). Figure14.7-1 (1) to Figure 14.7-1 (4) show theresult of thetraffic assgnment in year 2011, 2013,

2018 and 2023 respectively.
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Figure14.7-1(1) Daily Traffic Assgnment in 2011

In the road sections where VCR is greater than 1.2 forms a bottleneck. As a result, it causes
congestion and vehicle speed reduction a bottlenecks in 2013, 2018 and 2023. The bottleneck
occurs a Chui / Alma Atinskaya intersection and Jibek-Jolu or Elebesov intersection in 2018 and
Mir / Tolstoy and Sovetskaya/ Gorky intersection in 2023.
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Table14.7-5 Summary of Major Bottleneck L ocation
L ocations VCR Average Speed (km/h)

2013 2018 2023 2013 2018 2023
Near Dordoi Market 130 131 134 331 329 327
Chui-Fuchik Intersection (East-West) 1.46 151 1.60 312 305 29.8
Tolstoy-Molodaya Gvardiya 135 1.40 150 325 320 31.0
Chui-AlmaAtinskaya - 127 1.29 - 334 332
Jibek-Jolu-Elebesov - 122 124 - 34.0 33.8
Mir-Tolstoy - - 124 - - 338
Sovetskaya-Gorky - - 124 - - 339

The andysis shows that the result in the year 2013 is dmost similar to that of the year 2011. The
daily average travel speed isdecreased from 35.1 knvhr in 2011 to 35.6 knvhr in 2013.
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Figure14.7-1(2) Daily Traffic Assgnment in 2013

The results of the year 2018 show that congestion in arterial roads approaching into the City Center
(CBD) is gradudlly increasing. The daily average travel speed is decreased from 35.6 knmvhr (in

2011) to 34.4 kmv/hr (in 2018).
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Figure14.7-1(3) Daily Traffic Assgnment in 2018

The results of the year 2023 shows unacceptable level of traffic congestion in arterials roads around
the periphery of the City Center because VCR is more than 1.20. As a result, the daily average
travel speed isdecreased from 35.6 kmvhr in 2011 to 33.7 knvhr in 2023.
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Figure14.7-1(4) Daily Traffic Assgnment in 2023
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(2) Peak Hour Assgnment Result

Thevehidepesk hour task results of the conditionsin 2011 and future demand in 2013, 2018 and 2023 are
summarized in Table 14.7-6. The average trave speed was decreased from 22.7 kmvhr in 2011 to 15.1

kmv/hr in 2023 and VCR in 2023 reached to 0.77 which was 0.66 in 2011.

Table14.7-6 Summary of Vehide Assgnment Results

Average VCR (Volume Capadity Ratio) Peak Hour Speed (km/hr)
2011 2013 2018 2023 2011 2013 2018 2023
0.66 0.69 0.73 0.77 227 220 189 151

Figure 14.7-2 (1) shows tha the levd of congegtions a the pesk hour.

Traffic congedions are

concentrated mainly a the entry points of the CBD area. A dgnificant number of road links with VCR

between 1.2 and 1.5 isobserved during peek hour.
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Figure14.7-2 (1) Peak Hour Traffic Assgnment in 2011

Figure 14.7-2 (2) shows that the number of bottleneck locations in CBD area are increased in 2013

and consequently travel speed is decreased to 22.0 kmvhr.
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Table14.7-7 Summary of Major Bottleneck L ocation in Peak Hour
. VCR Peak Hour Speed (km/h)
L ocations
2013 2018 2023 2013 2018 2023
Near Dordoi Market 197 201 211 50 5.0 5.0
Chui-Fuchik Intersection (East-West) 150 152 158 50 50 50
Tolstoy-Molodaya Gvardiya 145 153 181 134 50 50
Chui-Alma Atinskaya 132 137 148 170 156 125
Jibek-Jolu-Elebesov 137 139 146 156 149 130
Mir-Tolstoy 137 153 155 156 50 50
Sovetskaya-Gorky 137 143 148 156 140 126
The peak hour travel speed is22.0 km/hr and VCR 0.69 in 2013.
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Figure14.7-2(2) Peak Hour Traffic Assgnment in 2013

Figure 14.7-2 (3) shows more unacceptable level of traffic congestion at peak hours at the major
intersections of arterial roads around the periphery of the City Center.
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Figure14.7-2(3) Peak Hour Traffic Assgnment in 2018

The peak hour travel speed is 15.1 km/hr in 2023 which is 7 kmvhr less than in the year 2013.
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Figure14.7-2(4) Peak Hour Traffic Assgnment in 2023
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148 Public Transportation Demand For ecast
1481 Public Transportation Corridor

Based on the demands of the public transportation passengers for 2023 utilizing the trolleybus, the
midibus and the minibus, the future public transportation corridors are defined as shown in Figure
14.8-1.

(i) Eagt-West Corridors: Chui Avenue/ Kuevskaya Street, and Akhunbaev Street
(i) North-South Corridors: Sovetsukaya Street, and Mir Avenue/ Manas Avenue
(i) Connectionto East Bus Termind: Lenin Stree, and Alma Atinskaya Street

(iv) Connectionto West Bus Terminal: Makhatma Gandi Street

Figure14.8-1 Public Transportation Corridor in 2023

1482 Shareof Public Trangportation Vehicleson the Road

The share of person trips of each public trangportation mode is shown in Table 14.8-1 with numbers of
vehicles in Bishkek City and the occupancy rate of each public transportation. There are many
minibuses in the city frequently operating, carrying 90 percent of public transportation passengers. It
is clear that larger vehicles such as trolleybus and / or midibus replacing the present minibus vehicles
will reduce the total number of vehicles on the road and relieve traffic congestions.  Additionaly, the
present occupancy rates of the trolleybus and the midibus are less than 60 percent. The Study

14-20



The Study on Improvement of Urban Transportation

in Bishkek City of the Kyrgyz Republic

Final Report

recommends introducing a bigger bus fleet replacing present minibus routes especialy in the City

Center.
Table14.81 Trip Sharein 2011
. Person Trip share Number of Vehiclein Daily Occupancy
Transportation Mode (2011) Bishkek City (2011) Ratio (2012)

1.Trolleybus 7.1% 87 46%
2.Midibus 2.5% 460 54%
3.Minibus 90.4% About 3,800 117%
Totd 100%
Note: Person trip share came out of the present OD.

Number of Vehilcesin Bishkek City isinfromed from UTD.

Daily Occupanccy Ratio isthe results of the public trangportation survey conducted in 2012.  See Chapter 7.

Source: JCA Study Team
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CHAPTER 15 CONSDERATION OF FUTURE TRAFFIC

Future traffic forecast was conducted based on the present Situation anaysis and socio-economic

framework. The results of the future traffic forecast and expected problems and issues in the

trangportation system of Bishkek City are summarized below.

Category ‘

Summary of Analysis

Problem and Issue

Road Network and Traffic

VCR
(Volume Capacity Ratio)

1. Entire Road Network

Analysis Results show that VCR in the entire road network
of the Study Area will be increased both in daily average

traffic assgnment and peak hour traffic assgnment.

Road

cgpadity hes aufficient serviceleved asaentire network in 2023.

VCR
Year Daily Average Peak Hour Traffic
Traffic Assgnment Assignment

2013 0.51 0.69

2018 0.56 0.73

2023 0.62 0.77

2. Bottleneck Point
Major Road Bottlenecks and Their Locations (Year 2023).
VCR
. Daily Average| Peak Hour
Roadand location | ™1, ¢tic Traffic
Assgnment | Assignment

Near Dordoi Market 134 211
Chui / Fuchik
Intersection Chui 155 158
ave. (East-West bound)
Tolstoy / Molodaya
GvardiyaBoulevard 147 181
Chui / Alma
Atinskaya str. 129 148
Jbelk-Jolu / Elebesov dir. 124 1.46
Mir / Tolstoyt str. 124 155
Sovetskaya/ Gorkey gir. 1.24 1.48

Problem:;

1. Moreszioustrafic congestionis
expected during pesk hours
because traffic volume exceeds the

road cgpacity.

Solutionsto Issues

1. Preventive measures such asthetreffic
demand reduction are necessary in the
entire network for diminating future
traffic congetion.

2. Traffic detoursfrom thetraffic
congested aress or bottlenecks are
necessary and traffic detours can be
done by traffic management such as
one-way traffic assgnment and
enforcement of traffic regulations.

3. Traffic cgpacity improvement in the
bottleneck location and mgor roads
for the resolution and mitigation.

4. Elimination of congedtion & thebus
sopsandillegdly parked vehidesare
the hindrancesto increasing traffic
volume management.
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Category

Summary of Analysis

Problem and Issue

1. Entire Road Network

The analysis of results showsthat Travel Speed in the entire
road network of the Study area will be increased both in
daily average traffic assignment and pesk hour traffic

assignment.
Travel Speed (km/hr)
Year Daily Average Peak Hour
TrafficAssgnment | TrafficAssgnment
2013 35.1 22.0
2018 344 189
2023 33.7 151

2. Bottleneck Point

Major Road Bottleneck and Their Locations (Year 2023).

Problem:

1. Peak hour travel speed isreduced
by 18.0 km in comparison with
daily average speed in 2023.

2. Treffic congestion occursinlocd
aress by low speed.

3. Prolonged congestion during pesk
hoursa the point of bottleneck in

particular.

Solutionsto the Issues:

1. Requirement to improve travel
speed to eiminate traffic congestion.

2. Appropriate messuresto avoid
congestion during apesk hour is
necessary.

Road Improvement

CO, emissionsincrease due to an increase in traffic volume.
The increase in emissons is due to low vehicle speed by
congestions and lowering of vehicle speed by damaged

road.
Year CO, Emission
ton / day ton / year
2013 985.3 359,620
2018 1,050.0 383,238
2023 1,1404 416,231

% Travel Speed (km/hr) 3. Appropriate sigqai operation or
8 Daily control and repair of damaged roads
= Road and L ocation Average Peak can be reasonable measures.
; Hour Traffic
T_r e Assignment
Assignment
Near Dordoi Market 32.7 5.0
Chui / Fuchik Intersection
Chui ave. (East-West 29.8 5.0
bound)
Tolstoy / Molodaya
GvardiyaBoulevard 310 50
Chui / AlmaAtinskaya str. 332 125
Jbelk-Jolu / Elebesov dir. 33.8 130
Mir / Tolstoyt str. 33.8 5.0
Sovetskaya/ Gorkey dir. 339 12.6
Traffic Environment
1. CO, emission Problem:

1. Since arterid, collector and digtributor
roads are damaged, vehicles cannot
runinits normal speed and
consequently CO, emissonis
increasad.

2. Sncevehicle operation cost
increases due to low speed,
economic efficiency isalso affected.

Solutionsto the | ssues:

1. Political action and soft
environmental measures (an
emisson gasburden charge, an
ecology car and o on).

2. Road improvementsand
rehabilitations are necessary.
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Category ‘ Summary of Analysis Problem and Issue
Public Transportation
The man bounds (axes) and facilities of the public| Problem:;
trangportation based on trangportation demand in the future. 1. Busterminas (east and west) are
located in efar diganceand the
. + East- West bound  : Chui avenue/ Kievskaya street terminds are not connected by public
§ « North - South bound : Sovtsskaya street / Mir avenue/ trangportation routes.  Connection to
c Manas avenue the City center isaso not good.
g + East BusTerminal  : Lenin street / AlmaAtinskayastreet | 2. Route networks are not configured
5 + West BusTermina  : Makhatma Gandi street congdering themutud transfers.
©
é Solutionsto Issues:
= 1. Busroute network reformation onthe
5— badsof public trangportation demand
é for the year 2023.
Q0 2. Srengthening of trandfer function and
§ provision of bustermind isthebase
for development of public
trangportation network.
3. Improvement of Eag-West bus
termind.
+ Share of trolleybus and midibus among public transportation| Problem;
modesis 10% whereas the share of minibusis 90%. 1. Minibusis crowded with the boarding
+ Number of minibusin the Bishkek City is about 3,800. rates more than ariding capacity.
+ Present occupancy rates of the trolleybus and the midibus| 2. Averagerae of riding public
tn are less than 60% wheress that of the minibus exceeds| trangportation islessthan 60%.
o 100%, which means over loading or over the limits of | 3. Number of minibusisone of the
g capacity. congestion factors.
o 4, Safety and comfort are spoiled by
= Person Trip Number of Daily excessof ariding capacity.
4 Transportation Vehiclein Occupancy
E; Mode share Bishkek City Ratio Solutionsto |ssues:
(2011) o
o (2011) (2012) 1. Shifting from passenger car to
i 1.Trolleybus 7.1% 87 46% trolleybus and midibus.
S | [2Midibus 25% 460 54% | | 2. Roadl congestion can be minimized
2 3.Minibus 90.4% | About 3,800 117% by enlarging of theminibus.
g Tota 100% 3. Adaptati on of proper public
O Note: Person trip share cameout of the present OD. transportation.
Number of Vehilcesin Bishkek City isinfromed from UTD.
Daly Occupanccy Rétio is the results of the public trangportation survey
conductedin2012.  SeeChapter 7.
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PART Ill1: URBAN TRANSPORTATION IMPROVEMENT MASTER PLAN
CHAPTER 16 TRANSPORTATION IMPROVEMENT POLICIESAND STRATEGY

16.1 Flow of Urban Trangport Improvement Plan Formulation

(1) SOCIOECONOMIC PROFILE (2) TRANSPORT ISSUES
3. Present Land Use and Urban 11. Assessment of Present Transport 6. Traffic Survey and
Structure ) Issues Present Traffic Analysis
13. Future Land Use and 15. Assessment of Future Transport 14. Future Traffic
Socioeconomic Framework Issues Demand Analysis

(3) TRANSPORT IMPROVEMENT POLICY AND OBJECTIVES

16.3 National Sustainable 16.5 Bishkek City
Development Strategy Development Strategy
16.4 National Transport Sector N 16.7 Urban Transport Improvement 16.6 Bishkek Transport
Strategy Palicy Sector Strategy
v
16.8 Strategy and Objectives of

Transport |mprovement Plan
|
(4) TRANSPORT IMPROVEMENT MASTER PLAN

17.1 Generation of Master Plan Components and
Alternatives

17.2 Comparison Evaluation of Master Plan Environmentaland
Alternatives Social Consideration

|2

17.3 Evaluation of Master Plan Effects

v
| 17.4 Optimal Master Plan Program |

(5) TRANSPORT IMPROVEM EN'II' PLAN & PROJECTS

\r Vv Vi
18. Road and Management 19. Public Transport 20.Traffic Flow & Traffic

Improvement Pl?n improvement Plan Contlrol System Improvement

22 Institutional Improvement and
HRD Plan

21.Parking Improvement Plan

J\ 24.Implementation Program and
Priority

23.Pilot Project Experiment

‘ Next Step: Feasibility Study

Note : Indicated Numbers are Chapter Number.
Figure16.1-1 Fow of Urban Transport Improvement Plan Formulation
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Figure 16.1-1 shows a flow of urban trangport improvement plan formulation asfollows:
() A Socio-economic Profile
(if) Transport Issues based on survey resultsin the previous chapters

(iii) Chapter 16 studies Transport Improvement Policy and Objectives through a Nationa
Sustainable Development Strategy with anational transport sector strategy and a Bishkek City

Development Strategy with its transport sector strategy in order to formulate the strategy and
objectives of an urban trangport improvement plan

(iv) Chapter 17 covers Trangport Improvement Master Plan
(v) Transport Improvement Plan & Project

Chapter 18 to Chapter 23 proposes improvement plans for each transport issue, and Chapter 24
summarizes an implementation program with priority.

16.2 Planning Steps
16.2.1 Socio - Economic Profile
Thefirg sep of socio-economic profileinduded two sequentid-analyss sub-geps:
() Thepresent land use and urban structure and its populaion in Bishkek City in Chapter 3and
Chapter 4, respectively
(i) Future development pattern of urban structures and socio-economic framework in Chapter 12 and
Chapter 13, repectively

Both andyses were basad on the present authorized land use plan (General Plan 2006).

16.2.2 Transport |ssues

The present traffic andyss with traffic surveysin 2011 was carried out in Chapter €, thereby assessing the
present transport Stuations and issues that were summarized in Chapter 11, and future traffic demand
forecast by using a traffic modd in the target year of 2013, 2018, and 2023, summarized in Chapter 15.
Based onthefuture travel demand, assessment of future trangport issueswasworked out in Section 16.2.

16.2.3 Trangport Improvement Policy and Objectives

The Government has introduced a new Nationd Sudanable Devdopment Strategy (NSDS) 2013-2017,
induding a nationd transport and communication sector srategy (See Section 16.3).  Following NSDS,
Bishkek City prepared Bishkek City Sustainable Development Strategy (BSDS) (a temporary title) to be
prepared by reviewing the present Bishkek City Development Concept (2025). The Study conddersthese
new drategies, both NSDS and BSDS ashesic palidesfor formulation of an urban trangport improvement plan.
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16.24  Trangport Improvement Component and Alter nativesin Mager Plan

In accordance with RD with the City and JCA, a scope of the Study is defined as the Smple Master Plan
(MP) that limits to three components comprisng public transportation improvement plan, traffic control
system improvement plan, and traffic flow improvement plan. Chapter 17 formulates MP; the
components and dternative scenarios were generated in Section 17.1.  Comparison evauaion was donein
Section 17.2, effects eva uation of magter planin Section 17.3, and an optiond program of theMP in Section
174.

16.25 Transport Improvement Plansand Projects
With the optimd program of MP, by reviewing results and learning of socid experiment projects, the detailed
improvement plans were prepared indluding:
() Publictrangportation,
(i) Traffic flow and control
(iii) City parking
(iv) Inditution and cgpecity deve opment
In the preparation, environmenta and socid congderation was to be considered, and mitigation messuresare
proposed, in case, where negdiveimpects exig.
The plansand projects are further examined for the priority by criteriaegablished from the City development
drategies Themgor criteriaare asfollows
(i) Solution of fund condrain
(i) Strengthening of law and inditutional capacity
(iif) Promoation of EST
(iv) Practicability with three timeframes, the short-term (3-year), the mid-term (5-year) and along term
(10 year) implementation with staging by theyear of 2016, 201€ and 2023.
Asarealt, In Chapter 24, apracticable Implementation Program (IP) covering each gpproach isformulated

asaguide of actud implementation.  With the involvement of stakeholders and devel opment partnership, IP
should be monitored and reviewed regularly.
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16.3 Assessment of Present and Future Transportation | ssues

Problem | [ | ssues |

* Moreefficient transport by improvingafreight transport network
Competitivenessloosing dueto increaseof to smqoth oonnection vyith international highways .
transoort cost for alandlocked count Ensuringthecity’ sregional advantagesby theCity asaregional
D ; . S — andstatetransport hub, with substantial urban transport
Low[ngtheqty statusfore}reglonal logistic development.
terminal for ex-CIS countries « Enhancement of present functionasinternationa logistic center
(Dordoi Market) with improvingtransport access

» Review of transit fare, parking, etc. by beneficially- pay’s

» Low levd of publicserviceby the City principle
 Lack of publicprojectsforincomeand tax * Privatizationof publictransport operation
generation — * Promotion of privatesector involvement to new transport
» Low payment by transport facility users(road, business
transit,and parking user) » Revenueincreasepolicy by activating urbaneconomy through
transport improvement
 Saving maintenancebudgets by proper pavement materiasand
technical specification
« Obstructsof smoothtrafficflow by pavement * Effectiveroad maintenancesystemwith proper inspectionand
damagesoccuredin every winter repair
* Financial burden for requirement of road || » Review of cost savingmethod and new maintenance- free
maintenanceworks, patchingand crack sealing pavement (Concretewith asphat) and supply of equipment to
« |Insufficient repair of road and trafficfacilities contractors

Review for proper trafficcontrol signs
Clearingunderground crossingsat North and South Bus
terminals

Shorter life of road, pavement, andfacilities

« Insufficient repair of irrigation facilitiesfor road
plants

« Lackingof ideain useof water system coolingto
mitigatesummer heating —

« |Insufficient preservationof theroad green

» Lack of comprehensiveplanningincorporating
road green beltsand parks

Establishment of repair and maintenancemanagement for road
drainage, green belts, and parks

Promotingtheroad greeningand reviewing high usageof the
irrigationsystem with creating roadsidewaterfront environment
Usingroad spacesfor preservation of urban ecosystemas*“ Green
and Park City”

Separatingthrough trafficand local trafficby clarifyingtheroad
hierarchy
+ Sufficient road capacity asanetwork; but Clear function for each road; transit priority, parking control,
insufficient useof network capacity dueto unclear one-way, pedestrianfirst, etc.
road functionand hierarchy

Preventivemeasuresfor futuretraffic congestions by reducing
trafficdemand as network
On-way and trafficcontrol for detouring from traffic congestions

L ; ; and bottleneck areas
?l:;f\;g asgée%ag?a?gg:%ﬁﬁ networkin 2023 Improvement of trafficobstructsincludingillegal parkingand

Trave speed reducingat 15.0kmvhin Peak hour congestionsat busstop aress

» Congestion mitigation measures by improvement of travel speed
reducing at timeand areacontrol
 Spreadingtrafficconcentrationin peak hour

+ Congestionsand bottlenecks at limited places; - -
intersectionsand near themarkets « Different Countermeasureat each bottleneck (parkingcontral,

» Dueto spreadingtheareawherethetraffic trafficflow smoothnessat intersection, trafficsignal control, area
exceading road, capacity,infuturemoreworsen trafficimprovement, etc.

« Lowingtrave speed at specificareascausing « Improvement of road capacity aimingat mitigation of congestion
traffic continuous at specific areasincludingtrunk roads, zone, bottleneck

« Atthebottleneck, chroniclecongestionsoccurring * Athbottleneck, preparing preventivemeasures, pavement repair,

trafficsignal control etc.
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* Review of mandatefor all relevant department and establishment
of anintegrated authority coveringall publictransportation (PT)

» Causingcompetitionon serviceroutesoperated by services
all transitmodes « Establishingof PT servicestandardsandregulatingLevel of
* Improper functional demarcation amongall Service (LOS) of all busoperators
modes * Review of rolesof trolley bus, midi busand mini bus
* Lack of servicestandards (Mashrutka) and proper allocation of all modeswith
« Inducingtraffic obstructs and causing accidents improvement of LOS

Review of City’ spublictransport policy by introducingthe
privatesector into publictransportation service
* Management of safety operationand driver training

by congestionsand risky driving

Improvement of ridership by increasingbususers

» Low operationfrequency andserviceroutes * Improvement of LOS
« Increasein theCity financial deficiency by » Establishment of a mechanismto obtain user and community
subsidies opinionsby periodicbus survey

Review of new routesand routeextension
Review of introducing PPP
Serviceimprovement by Park and Ride

Inconvenient bus stop location duetoalong
interval for bususer

Optimizingthenumber of mini busby introducingabig sized
busand improvement of profitability for each bus

Control of safety driving

 Coordination of routesand frequency with thecity trolley and

Standing passenger in asmall sized vehicle
Neglecting safety trafficrulesby driver for his

farerevenuebased wage bus
' l:uc;)ﬁlr%r;nmg of routeextensionbetween CBD and « Improvement of LOSby on-timeoperationby atimetableand

introducing abus approach information system at bus stop
Clear function and roleof mini bus

« A lack of on-timeoperaionat busstop duetoa
lack of timetable

« Inconvenient busoperationfor usersdueto alack

of routemapsandtimetable

Risk of trafficaccident

Unsafebus stop design

Improvement of safety bus operation at busstop

Review of proper busstop design

Introducing businformationsystem

Extension of animprovingmodel of bus stop introduced during
social experiment of the Study

Preparation of busfarepolicy with detailed cost and passenger
survey,

Introductionof “ cashlessfare’ systemfor all transit modesby IC
card

Unclear farecollection system by cash handling

Law enforcement againgt illegal parking

Provision of parkingfacilities

Preparation of parkinglaw and regulation
ParkinginformationsystemusingICT systemand amobile

On street car parking becomingtrafficobstructs phonesystem

Insufficient useof parkingfacilitiesdueto alack Introducing“ cashlessparkingfee collection” systemby IC card
of information Introducing of PPPfor parkingoperation

Illegal parkingandinsufficient of parkingcontrol —— « Establishment of soleparkingauthority with coordination of
Low parkingfee promoting car usein CBD relevant departments

Lack of parkinglaw and regulation Parking control at intersections

Car parking obstructing bus operation Introducing roadside (curb) managementin coordination withall
stakeholdersand departments

Parking policy coordinationwith traffic demand managementin
CBD

Introducing no car and parkingzone

Improvement of intersection

Priority for critical intersectionsto install pedestrian safety
islandsfor smoothtraffic smooth flow and pedestrian safety
Introducinguniversal design for thetrafficvulnerable
Extension of animproving model of intersectionintroducedin
thesocial experiment of the Study

Causingtraffic congestionsand accidents
High risk of trafficaccident for pedestrian —
crossing

Introducing coordinating and flexibletraffic signalswith
automatictraffic detectorsin accordancewith trafficvolumes at
Improper traffic control causing peak hour theintersections

congestions —— « Extension of animprovedtrafficcontrol introduced inthesocial
High risk of pedestrian safety andtrafficaccident experiment of theStudy

Introducingall city signal control connectionwith acontrol
center system

Causingincreaseinair pollution andtraffic Review of thepresent VIS and improvement with new inspection

accidentsby theaged carsand alack of car — systemfor car emissiongas
inspection Promotingalow carbon car
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16.4 National Sugtainable Development Strategy

The Nationd Sustainable Development Strategy (NSDS) was formulated for atask of five-year (2013
to 2017) by the President’ s office, in cooperation with international donors, and issued in March 2013.
The Study considers NSDS as higher strategies of MP.  Figure 16.4-1 summarizes a Scheme of
Nationd Sugtainable Development Strategies.

NATIONAL SUSTAINABLE DEVELOPMENT STRATEGY
1. Srategicvison of Kyrgyzganin thelongterm
»adrong and independent country thet ispart of the devel oped countries,
»aplacethat iscomfortablefor living,
»aplacewherethar rights, freedoms and security are ensured,
»amulti-lingua and friendly domestic environment governed by therule of law,
»acountry with high leve of education, hedlthy naturd environment, public Sability, internationd imege of date
with stable background, robust economic growth and high atractivenessfor investors,
2. A task in thenext fiveyear s (period of 2013-2017)
The Strategy isdesigned to ensure achievement of atask of succeading asademocratic satewith sable palitica
system, dynamically growing economy and stable growth in theincomes of itscitizen.

L ocal SAf-Government Development Strateqy Trangportation Sector Strategy

1. Improvement of organizationd and legd 1. Rehabilitation of five motorways of the Centrd
framework Asan Regiond Economic Cooperation

2. Separation of functionsand authorities (CAREC)

3. Improvement of the system of ddlivery of municipa 2. Presvation and improvement of the network of
sarvices domedtic paved roads

4. Improvement of inter-budget relations, ensuring 3. Ensuring trangport independence to congtruct
finencid sustainability and effective management of new bypass (detour) roads
resources 4. Credtion of anair trangport hub

5. Increasein the accountahility

6. Increaein professiondism and cgpadity building
for the municipa sarvice

THREE MANDATORY CONDITIONSBY NSDS
1. Relying own resources,
2. Ensuring supremecy of law and rule of law;
3. Ensuring unity;

Figure16.4-1 Schemeof National Sustainable Develgpment Strategies

164.1 Long Term Strategic Vison and Task of NSDS
(1) SrategicVigon of NSDS
Thedrategic vison of Kyrgyzsan in thelong term isdefined asfollows
(i) A gtrong and independent country that isone of the developed countries
(i) A placethat iscomfortablefor living
(iii) A placewherether rights, freedoms and security are ensured
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3

(iv) A multi-lingud and friendly domestic environment governed by therule of lav

(v) A country with high leve of education, hedthy naturd environment, public gability, internaiona
image of satewith stable background, robust economic growth and very dtractiven for investors

The Nationd Sugainable Development Strategy (2013 to 2017) (NSDS) isdesigned to ensure achievement

of succeeding asademocrdtic Sate with astable palitica sysem, dynamically growing economy and stable

growthintheincome of itsdtizens  The NSDS hastwo parts

(i) Tosuccead asadate and to establish afoundation for successful deve opment of the Kyrgyz
Republic; and

(i) Economic development prioritiesfor 2013 to 2017 with expected resultsand implementing projects
for five rategic industries comprising agriculture, energy, mining, trangport and communication, and
tourism.

During 2013 to 2017, NSDSwill consolidate the foundations of arule-of-law state with robust governance
systems, and strengthen economic and socid deve opment, socid and national security and environmentd
protection. Thestateamsto strengthening of thelegd system that should ensure protection of therights of
citizens and good faith legd entities, robust protection of the fundamentas of the economy, induding the
inditution of private property. That will require carefully planned, coordinated and consolidated effort of
dl three branches of government: legidative, executive and judicia branches, as wel as increased
collaboration of the brancheswith the civil society.

Highlight policies of NSDS

Thehighlightsof NSDS are:

() Founding arule-of-law date

(i) Promoting the unity of the sate

(iii) Improvement of levd of qudity by socid deve opment

(iv) Ensuring environment conservation and protection

(v) Promoting economic development

(vi) Ensuring sustainable development

(vii) Fadilitation of busnessand investment

(viii) Promotion of financia sector development

(ix) Insuring nationa budget dlocation for five srategic industries (agriculture, energy, mining, trangport
and communication, and touriam)

Thegaterolein market

The gaterolein market isdefined as

(i) Tocontinue regulating processes only in thoseindugtrieswhere thereisasgnificant risk to human life
and where government interferenceisjudtified.
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(i) Inother aress, to reduceits presence through reducing the scope of regulaion on entrepreneurship,
licendang and permits (the number isto be at least hdved), bringing ingpectionsto aminimum and
improving interaction between the business community and the governmen.

(i) Thedatereservesthe authority to regulate mattersreating to environmenta protection and
conservation of ecosystemn servicesfor the benefit of future generations of Kyrgyzganis

16.4.2 Economic Development
(1) Macroeconomicand social quality of lifeindicator

Objectives of economic deveopment will become sugtainable and gable; the budget will be bdanced and
theinflation will be predictable.  Targeted macro - economic indicatorsare shownin Table 16.4-1.

Table164-1 Targeted Indicatorsby 2017

Macr oeconomic and sodial quality of lifeindicators Target rate
a) Macr oeconomic
Average annud GDP growth rate %,
Nomina GDF 630 Billion SOMS
Per capita GDP from 1,200 USD per capita 2,500 UsSD
Inflation : in 2013 - 2014 no morethan 9%
-ditto- : from 2015 5%-7%
Externd public debt about 60% of the GDP
b) Social quality of life
Averagelife expectancy of population from 69in 2012 73
Job crestion 350,000
Averagelabor pay from 11,500 SOMS 26,000 SOMS
Reduction in poverty from 379 25%
©) International Performanceindicator
International Doing Business™ rating from no lower than 40" thetop-30
Corruption perception index globd top-50
Global Enabling Traderating (no lower than 60%) no lower than 60"

Source : NSDS

(2) StrategicIndudry Polices

Directions of economic devdopment is to switch from consumption-oriented economy to
invesment-oriented economy, with development based on drategicaly important indudries such as
agriculture, energy, mining, trangport and communication, and touriam.

(3) Foreign TradePolicy

The trade policy aims to shape its place in the regiond division of labor; to revive products of domestic
manufacturers, to bear Kyrgyzgtani brands, and to be recognizable both on the domegtic and on foreign
markets. Integration into globd tradeisto the expangon of the export capacity to create new jobs; and to

! inthe global ranking of economic fresdom; the top perfarmer among all CIS countries
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mohilize externd resourcesfor interna needs.
(4) International Center

The country will cregte afavorable platform for turning itsdf into one of the important financid, business,
tourism and culture centersin Centrd Ada. A rdiableinternationd partner that plays animportant rolein
regiond and globa development will be actively promoted using the country’s membership in various
internationd organizations.

16,5 National Urban and Transportation Sector Strategy
16.5.1 Devdopment of Local Sdf - Gover nment

Bishkek City is a gpedid dity that has the same title of authority of the region (Obrast). NSDS consders
carrying out the reform of locd sdf-government to focus on the following tasks, which should be consdered
for BCDS.

()  Improvement of organizationd and legd framework of loca salf-government

(i) Separation of functionsand authorities of government agencies and loca sdf-government (LSG),
with delegation of government authority

(i) Improvement of the sysem of ddivery of municipa servicesby loca sdf-government bodies

(iv) Improvement of inter-budget reaions, ensuring financid sugtainability of local government and
effective management of resources at thelocd leve

(V) Incressein theaccountability and role of bodiesof local sdf-government, improvement in the formeats
of reporting to locd communitiesand locd legidatures

(vi) Increesein professiondism and capacity building for themunicipa service

165.2 Transport and Communication Industry Devdlopment

There are five objectives to achieve a state god in order to increase the trangport and trangt potentid of the
country and to improve the access of the populaion to marketsfor goodsand services.  (See Table16.5-1).

(& Rehabilitation of five motorways that represent internationa trangport corridors of the Centrd Asian
Regiond Economic Cooperation (CAREC)

Table1l651 Projectsof International Trangport Corridor in CAREC

Road Name Length

1. Suusamyr - Tdes- Taaz 199km
2. Bishkek - Naryn - Torugart 539km
3. Osh- Batken - ISana 360km
4. Karakal - Tyup - Kegen 76 km
5. Ifana— Sulukta - Khujand to the Tgjik border A4km
Totd 1,218km

Source : NSDS
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(b) Presarvetion and improvement of the network of domestic hard-surface roads

(i) Toregtorethetop wearing surface of theroads by congtructing ano-skid road surface dong more than
300 km of roads

(i) Tooverhaul & least 150 km of roads, with laying asphalt-concrete pavement
(iii) To strengthen trangport controlsto regulate the permissible weights and dimensions

(¢) Enauring trangport independence of the country to congtruct a new bypass (detour) roads thet will be
routed around the territories of neighboring countries and amounts to about 170 km including in the
Batken Oblast with about 125 km long.

(d) Completion of the feesihility studies’ commencement of congtruction of the Sina-Kyrgyz-Uzbek Trunk
Railroad infirg quarter of 2013, arailway branch connecting the North and the South of the country

(e) Credion of an ar trangport hub by recondruction and modernization of the “Ogh”, “lIssyk-Kul”,
“Baken”, “Ifand’ and “Manes’ arports
(f) Introduction of e-governance system and trangition to digitd TV and radio-broadcagting

For this purpose, a Concept for Devel opment and Modernization of e-government will be implemented
and atrangtion to digital TV and radio broadcasting will be completed.

16.6 Bishkek City Development Strategy
16.6.1 Preparation and Rdation of Other Development Strategiesand Plan

In 2009, the City Council approved the Bishkek City Development Concept (BCDS) (2025) for along-term
development drategy. Follow directions of the National Sustaineble Development Strategy (2014 to 2017)
(NSDS), new City Coundil, dected in November 2012, reviews it for preparation of a new Bishkek City
Development Strategy (2014 to 2017), and it is expected to be gpproved by the City Council in September
2013. A rddion among both deveopment drategies of the Government and Bishkek city is shown in
Figure16.6-1.

Bishkek City Development

National Sustainable Concept

2009-2025)
Development Strategy (20 _
(2013-2017) By City Council

By President

|

v

Bishkek City Development
Strategy
(2014-2017)

By City Council

Figure16.6-1 Rdation of National and City Development Strategies
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16.6.2 Bishkek City Development Concept “ Renovated Capital of Kyrgyz Republic”?

(1) Visonand Future

Bishkek City today dready isafunctiond placein theregiond and globd rdlations. Inthefuture the City
can take on, as the hub for the development, a coherent vison of region drategic progpects and the
deveopment of regiond partnerships, the deveopment and implementation of joint programsto provide a
forum for discussion of innovative programsfor the republic and region.

(i) Bishkek usespotentia of developed education systems acrossthe country, becoming aregiond center
of education for neighboring countries  The city unfolds experimenta platformsfor technologica
and culturd innovetion.

(i) Bishkek isadity inwhichidess of consumption and cultura diversity areimplemented.  Bishkek has
become a center for the sudy of the Kyrgyz nomeadic heritage.

(iii) Bishkek developstogether with anumber of globa and regional communication centers and included
in thegloba geo-poalitica, geo-culturd and geo-economic processes.

(iv) Bishkek hasadlear urban structure and intense urban environment of high aesthetic qudity.

(v) Bishkek combines capitd functionsto ensure ahigh qudity of ditizens life and providesthe best of
amenitiesfor gueds

(vi) Bishkek istheregiond leader interms of the attractive business environment.

A Bishkek urban policy aims at simulaing the priority development of intellectual production, education,
culture, touriam, business infragtructure and sarvices.  The people of the city have unity, are friendly and
have community-based common gods.  The city has sufficient intdlectud, organizationd, financid and
human resources to enaure the effective management and development and have areasonablepolicy.  The
basis of decison-making isabdance of interets. A dear legd framework and governance are basad on
clear and fair rules of coexigtence, business and culturd life, and on the flexibility to respond to changing in
socid and business environmentt.

(2) Strategiesand Objectives

The concept provides andysis of current city problems and prospectsfor future Bishkek City deve opment
for thelong-term period until 2025, and defines atimeframe of thefird three-year sage of city deved opment
-- Renovated Capital Program (RCP) for 2009t0 2012. The RCPisfocused on expansion of participation
of Bishkek in globa economic system and capitd significance promoation, its capitdizaion through
gppreciaion of human capita assstsand living environment.

The drategies are summarized asfollows:
(i) Qudity and convenience of citizensliving improvement
(i) Efficentimplementation of capita functions

2 The Conoept iswrittenin Rusdian,  Trandation to Englishis doneonly to usethe JICA Study, but not authorized.  The Srategieswere
gpproved by the City Council on 2 November 2009.
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(iii) Investment attractiveness of the city

(iv) Urban environment diversity

(V) Cooperation between dity authority and community for the city deve opment management and
problem- solving

Theobjectivesare:

(@ Cooperative community
Socid unity isone of thekey indicators of Bishkek, sinceit expressesthe activity of urban communities,
determinesthe extent of the civil initiative, and as a consequence theleve and quidity of ditizens life.
The main characteritics of Bishkek can be attributed to internd factors of the urban communities are
defined as
(i) Low socid activitiesof citizensand paternaism, alack of development of local sdf-government, the
difficultiesin resolving the contradictions of group interests
(i) Crigsof vaue sysem and asaconsequence - crimindization, drug addiction of the populaion,
reduced tolerance
(iii) Sodid and spetid differentiation of society, thelow proportion of the middle dassin the socid
structure and unegua accessto socid servicesfor different sectorsand territorid groups
(iv) Low cultureand thelossof traditiond urban society
In addition, the Strategy projects and socid programstake crosscutting issues of 1) civil society and civil
authorities, 2) education, 3) culture, 4) hedth, and 5) socid safety net into accourtt.
(b) Dynamic economy
Inthisarea, thefollowing outcomes are to be expected:

(i) Credting conditionsto be conduciveto increase investment in the metropolitan economy

(ii) Growth of red money incomes of citizens

(iiif) Improving the competitiveness of the products medein the capital

(iv) Gradud shift to knowledge-based production and development of export-oriented areas of the urban
economy, and

(v) Deveopment of tourism industry and enhancement of businesstravels

To achieve the above outcomes, the Concept aims to reduce bariers for business, provide busness
information services for cregting conditions for fair competition.  Qudlitative improvement of financid
management of the City is expected for dlocating the budget for redization of demands of ditizens
These can be done by improving management sructure of the city budget indluding cregting conditions
for trangdtion to aprogram budget.  Sodid efficiency of budget expendituresis an important eement of
financid management of city.
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Postive environment

The capita environment is a collection of usable and teking dl city environments from primary, privete
(court, household) to public (Sreets, squares, avenues, parks etc)).  Podgtive city environment isaresult
of varigty of entities, efforts from citizens, to agencies and locd authorities.  Cregtion of podtive city
environment of renovated capitd will influence onto along term and fundamenta process of sugtainable
devdopment of civil sodiety induding its vaues, mogt trustworthy to public inditutions, internship
between socid groups, normative and behaviord stereotype, rdldive to the higorica heritage and the
conditionsfor the devel opment of young people.

Effective management

Thedity authorities play akey rolenot only in adminigrative and lega organization of the activities of dl
participants for budget planning and its atraction to the gopropriate Ste preparaion, but dso in supports
theinterests of different population groups of urban community. The city authorities are respongble for
cregting the conditions for interaction of concerned parties and unprecedented transformation of urban
gpaces, which is going to promote positive changes.  Effective management is based on a preiminary
andyss of the dtuation that may cause the need for management intervention based on its
socio-economic consequences. All the gated god's are supported by resources and lead to a pecific
and concrete results

The Concept and Mid-term development programs will aim at building of the potentid of thecity. A
plan induding efficient urban planning, trangport, and information policy forms the modern face of the
city, creates a favorable climate for economic development, which will reduce the risks of business
through the development of small business and after that will come to the city invesment. It aso will
am to maximizethe potentid of the dity.

To cregte an expat andyticd inditute of City Mayor Office and its intellectud deveopment will
increase the efficiency of the entire system of functioning and development of the City.  Introduction of
new management and information technologieswill provideincreased efficiency of the city government,
improve in working cultures of municipa employees, and smplify the procedure of interaction of
citizens with municipd services. It isimportant that the devdopment of sysems and forms of loca
government to enable greater public participation in the sodoeconomic problems of the dity, aswdl as
trangparency of themunicipa authorities.

16.6.3 Bishkek City Development Strategy (Draft)

(1) Recommended City Vison

The Study prepared a draft of Bishkek City Development Strategy with a vision of Bishkek, based
on NSDS and BCDC, aiming to enhance a capita function.

A vison of Bishkek City should be a direction of Bishkek Urban Development Concept (2025). The
vigon is the dedred future of Bishkek that outlines what the people want.  The vision will provide a
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framework for the city to develop in ways that meet the needs and agpirations of the ditizen.  Thevidonis
a guide for the process and future requirement to be determined for the desired Bishkek urban and its
trangportation system.  The system will be defined by god and objectives.  In addition, therei< atopic to
be consdered: Bishkek has been awarded as “ Green and Garden City” among the capitds in the Centra
Adan countries.

The previous Bishkek City Development Plan (2009-2012) spedified a“Gods of Bishkek”, in which the
capita would provide“agood wefare and life security”; “aninternationd leve of qudity of life’; “astrong
sugtainable economy”; “aregiond I TC center”; and “agood city management for sustainable future’.

The Study needs the vision and direction of urban development policy and new Bishkek Sustaingble
Devdopment Strategies (2014-2017) isexpected in September 2004.  In order to prepare Urban Trangport
Improvement Plan, hence, the Study may propose the fallowing vision and Srategiesto thispurpose. A
“Vidon for Bishkek” to be created would be based on environmentd sustainability, national economic
driver, and country hub of the globa economy. Urban trangport strategies will start with the Vison of
Bishkek City.

Recommended Obj ectives

The Study recommends Bishkek urban sustainable devel opment objectivesin order to enhance the capital
function.

(i) Caoitd playingaroleof promatersfor Nationd Sustainable Deve opment Strategy (NSDS)

(ii) Capital improving socia welfare and living standards of citizen

(iii) Capital facilitating Foreign Direct I nvestment (FDI) to meet global economy

(iv) Capitd drengthening hub functionsof CIS & regiond trangportation and communications

(v) Capoitd promoting new urban industriestourian & S&M enterprises

(vi) Capitd enhancing management capacity to maintain law and urban assets

Tasks

To achievethe objectives, saven tasks are recommended.

(i) Topromote NSDS through BSDS

(i) Toimprove mobility and accessibility

(iii) To promote FDI in the urban transportation sector

(iv) Tocreaetrangportation hub facilitiesfor passengersand freight

(v) Topromote Environmentaly conscious (Green City)

(vi) Tofadilitae development of new indudtries (such astouriam) and SME
(vii) To promote citizen participation
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(4) Implementing Directionscf NSDS
Thefollowing directionsfor implementation are mentioned in NSDS.
() Redyingown resources
(i) Ensuring supremecy of law and rule of law
(i) Ensuring theunity of thecitizen

16.7 Bishkek City Urban Trangportation Improvement Policy and Plan
16.7.1 Adopted Principles
Nationa Sustainable Development Strategy (NSDS) includes

() Establishment of “law abiding country” governed by law,

(i) Environmental policy for sustainable devel opment,

(iii) Reduction of expenditure for financid reform,

(iv) Investment for strategic sectors such as trangport and tourism, and

(v) Smadl government with deregulation and promotion of market economy.

Adopted principle for preparation of Bishkek Trangportation Improvement Policy is summarized
bel ow, taking the above Bishkek City Development Strategy (Draft) into consideration.

NSDSPrinciples | ssue Adopted Principle
1 Law Transport law and indtitutiond |+ Urban Transport Related Law
strengthening - Inditutiona Strengthening & HRD
2. Environment Environmentaly Sustainable |- Reduction of GHG
Transport (EST) - Community unity
- Participation
3. Finance - Economic promotion by - International trade and transport hub
transport function of state
- Incomegenerationinnew |- Private sector participation into
transport sector creating income generating projects
4. Transport and Tourism Coordination with tourism - Road and trangport facilities
sector preservation
- Tourism promation by transport
5. Small government & Policy review of subsidy - Deregulation of transport sector
promotion of market economy - Promoation of private involvement
NSDS hasfive principles

() Lawandinditutiond reform

(i) Environment

(iii) Finance

(iv) Transport asdrategic industry

(v) Limit of therdleof the date as smdl government, with balancing socid security and environment
sudainability, and promote market mechaniamin the sateinditute and the business
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In addition, the Nationa Transport Sector Development Plan hasthree sub-sectors namely, development plan,
highway and roads, ralway, and airport.  The objectives of dl three sectors are to connect the country with
internationd transport as a trangport hub or center.  All internationd highways in the country origin form
Bishkek City, rallway and air trangport dso will be renovated among Kirgiz and other countries.  This
supports in establishing a powerful regiond trangport and logigtics center in the country.  Bishkek will have
more important roles of hub functions, dthough there is no dear mention for Bishkek function in NSDS,
abeit “Dordoi” market development.

Following these principles, the ICA Study Team reviews the direction of approaches to formulating a
trangport improvement plan. We put the priority into urban and trangpart rdating law preparation and reform,
and inditutiond srengthening with HRD for its plan, implementation, and monitoring with fairness and
accountability.  Congdering review of the laws and regulaions, environment dso concamnsfor NSDS. The
JCA Study Team proposes to goply a concept of Environmentdly Sugtaingble Trangport (EST) for the
project formulation and its priority.  For solution of funding congraintsthat the Government and the City face,
the JCA Study Team proposes to create an income-generding project and the private direct investment that
NSDSproposss.  The Roles of state and market mechaniams are the criteriafor the project examination.

16.7.2 Bishkek City Urban Transportation Improvement Plan
The policy of Bishkek City Urban Trangportation is shown below, which is formulated based on the
Bishkek city development concept, taking NSDS and City Development Strategy into consideration.
(1) Goal and Srategies

A god of Bishkek Urban Trangportation Development Strategy is to support development of appropriate
economic and socid activities in Bishkek by establishing a proper trangport sysem that follow the vison
and grategies of Bishkek City.  Urban trangportation deve opment Srategies are consdered asfollows

(i) Toenhancethe capitaeconomic functions asdriving force, contributing to nationa sugtaingble
deve opment by trangportation
(i) Torespondto environmentd chalenges such asgloba warming issuesin trangportaion
(iii) Toapply aggressive deployment of world advanced trangportation technology
(iv) Toensuring financia resources by the private sector for implementation in transportation sector
(v) Tomekeinditutiond strengthening and capacity deve opment of human resources
(2) Objectives
Thefollowing objectiveista be achieved as urban trangportation development Strategies.
(i) Topromote NSDSthrough BSDS
(i) Toimprove mobility and accessibility

(iii) Toprovidelawsand inditutiond strengthening and capacity development of City and BCDA
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(iv) Topromote EST for environmentaly conscious as Green Park City

(v) To promote FDI in the urban transportation sector

(vi) To createtrangportation hub facilitiesfor passengersand freight

(vii) Tofadilitate urban tourism by town

(viii) To promote Inteligent Trangport System (ITS) Technology

(iX) Topromote citizen participation for law and policy

(3) Approach

An objective analysis established the fol lowing approaches.

1.1:

|.2:

1.3:
|.4:
1.1:
1.2:
1.3

.1
V.1
V.2
V.1

V.2

Assurance of effectiveness by drengthening the internationd and regiond road networks by
establishing trangportation hub function

Urban trangport development for improvement of capita functions and revitdization of urban
€conomy

Promotion of tourism development by pedestrian malls and park roads
Increasein tax revenue by activetion of businessat CBD

Promotion of public transportation and traffic demand management
Promotion of Environmentally Sustainable Transportation;

Efficient utilization of exigting infrastructure through the introduction of new transportation
technology;

Promotion of balanced privatization in public transportation
Introduction of private funds (DFI)
Facilitation of Public and Private Partnership (PPP)

Development of technologies and measures that have been proven in socid experiment
during the Study; and

Implementation of human resource development and ingtitutional improvement.

16.8 Trangportation Improvement Plan

Table 16.8-1 summarized the above objective and approach in order to formulate a transportation

improvement plan.

Table16.8-1 Objectiveand Approach for Plan

Objective Approach Plan
l. 1: Srrengthen afunction of 1. Traffic coordination between anational road network and urben
Trangportation internationd trangportation trunk roadsfor traffic flow improvement
to enhancethe hub to assure the effects of 2. Solution of traffic congestions and securring traffic sifety at the
cpitd improvement of regiona pointswhere nationa and urban roads connect together
€0onomic roads 3. Reolution of traffic bottlenecks and traffic congestionson
functionsasa nationd trunk highway in the urban arees
driving force 4. Smooth flow of locd public trangportation into the urban area
contributing 5. Trafficimprovement at logidtic centers (Bazars) that use
nationd internationd highways
udainable 2: Develop urbentrangportfor | 6. Resolution of traffic bottlenecks on urban road network
deveopment improvement of capitd 7. Ensuring smooth trffic flow by anintegrated traffic Sgnd
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Objective Approach Plan
functionsand revitdizationof |  control
urban economy 8. Expansion of road cgpadity by curb management
3: Promote Bishkek tourism 9. Improvement of accessto touriam sourcesby “walkabletown”.
resource development by 10. Promoation of transport environment as* Environmentally
trangportation Sugtainable City”
4: Increeseurbaneconomy and | 11. Activation of Town by Trangportation
tax revenue by adtivationof | 12. Promotion of “people gathered” by pedestrian md| and fest
commercid busnessa CBD; | 13. Credtion of “apedestrian reservoir” by improvement of
pedestrianway
. 5: Promation of public 14. Improvement of public trangportation service and promotion of
Trangportation trangportation and traffic PT use
torespondto demand management; 15. Extendon of environmental consciousnessby introducing * Eco-
environmentd | 6: Promote Ervironmentally Ca”
chalengessuch Sudaineble Trangportation | 16. Enhancing traffic sifety
asGlobd (EST) for reductionof CO, | 17. Improvement of pedestrian mobility

7: Do €fficient utilization of

18. Improvement of maintenance technique of urban trangport

Trangportation exiding infragtructure through infragructures and its asset management
to do aggressive theintroduction of new 19. Introductions of Intdligent Trangport Sygem (ITS) for efficient
deployment of modern technology use and management
world advanced 20. Introduction of modern trangport ICT technology of Japan and
trangportation developed countries
technology 21. Introduction of environmenta car (highbred car) for public use
V. 8: Promote balanced privatization | 22. Review of comprehensgive public trangport preferentid lavsand
Securing in public trangportation; policies
financid 23. Credting anintegrated indtitution for control of PT
resourcesto 24. Promoting PT management by sarvice sandards
improve 25. Introduction of franchise sysemfor
practicability 26. Removeof entry barriersfor private enterprise
9: Introduction of privatefunds | 27. Remove of entry barriersfor private investment
(DH) 28. Fadilitation for entry of FDI to trangport sector
10: Fadilitation of Publicand 29. Promoation of trangport facilities having income generations
Private Partnership (PPP) 30. Introduction of fadilitiesexpanding PT sarvices likebus
terminals
31. Applying “Pak & Ride’ fadilities
V. 11: Deveop technologiesand 32. Extending design life of trangport fadilities by enhancement of
Expand and messuresthat havebeen road and transport maintenance management
establish proveninsodid expeiment | 33. Improvement of intersection for traffic flow improvement
outcomesof TIP during the Study 34. Promating pedestrian treffic safety policy

35. Curb management of bus stopsand taxi parking
36. Activation of centrd businessdidtrict by expanding pedestrian

oace

12: Implement human resource
development and inditutiona
improvement.

37. Human capacity development of the City, BCDA and traffic
police
38. Inditutiond improvement and srengthen
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CHAPTER 17 MASTER PLAN COMPONENTSAND ALTENATIVE SCENARIOS
EVALUATION

171 Generation of Mager Plan Componentsand Alter natives
1711 Approach

The study results show that the traffic capacity as road network is 1.0 or less even for traffic demand
forecast in 2023. However, loca and limited traffic congestions occur for certain time periods, in
particular peak hours, and at specific bottleneck locations.  Due to roadside conditions, it is difficult to
increase the traffic volume through road development approach in road widening and elevated
intersections, because they require new lands for expansion of the right of way.

In general, the road congestion and bottlenecks are caused by various factors, hence trangport planning
has to consider multiple components for their solutions.  In addition, the Study limits the aims to
reducing traffic congestion and dliminating traffic flow bottleneck at the specific road and intersections.

Under these conditions, MP will consider, as components for solutions on demands, promotion of
utilization of public transportation and traffic management in order to reduce the traffic volumes and
vehicle trips.  As for solutions on supply, in order to recover road traffic capacity, the hindering
factorsin reducing road traffic volumes are examined, including repair of damage and conservation of
road pavement and transportation facilities, improvement of bottleneck at intersection, and control of
illegal road-sde parking so on. MP will formulate aternative scenarios with high feasble
componentsin the time frame and financia affordability of the City.

I Decrease in traffic demand and vehicle trip: V I | Factors impeding road traffic capacity: C I

{ | 1 l—,—

Public . T;:fﬁc Demand ‘Transport Assets Bottleneck
Transportation anagement Management Improvement

Tmnravemant

Figurel7.1-1 Approach of Generation of Magter Plan Components
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Figure 17.1-1 shows a principle gpproach that is to increase a vehideroad capacity retio (VCR) of urban
road network and to control the number of the vehidle trips as “demand control”.  Therefore, the objective
of generation of dternative scenarios is to improve the VCR by reducing the number of vehides by
promoting public transportation use.  No component will increase road capecity (C) directly as*“supply”
ddesolution inthisMP timeframe.

17.1.2 Review of Basic Conditions of Traffic Share (Do-Nothing Case)

The basic traffic conditions for compiling the scenario are shown below. Regarding Person Trips
(PT), passenger cars account for 87 percent of the total number of vehicles when the PT rate is 25
percent.
transportation seems inefficient.

In comparison with the PT and the number of passenger cars, the passenger car
The PT rate of minibuses is high at 42 percent and accounts for 98
percent by vehicle of the mode of public transportation.  This shows that vehicle congestion is mainly
caused by passenger cars.  The trolleybus accounts for only three percent of the PT and below one
percent of the number of vehicles. Thus, reduction of the number of trip of passenger cars and
conversion to public transport are examined.  Regarding public transportation, as the minibus causes
traffic congestions a bus stops and on specified roads (overlapping routes), moderation of minibus
operations need to be taken. Thetraffic shares of daily person trip and vehicle trip in 2013, 2018 and

2023 aeedtimated in Table 17.1-1 to Table 17.1-3. The Study used these traffic shares as a base of

“Do-nothing scenario”.
Tablel7.1-1 Trip Shareby Modein 2013 (Do-hating)
Passenger Person trip/day Vehicletrip/day
Mode / Vehicle (Bishkek City Zone 1-61) (All Zones 1-98)

Passenger Trip No. Share PT Share | Trip No. (%)
1.Trolleybus 28.2 72,181 32% 7.0% 3,14 0.3%
2.Midibus 27 27,750 12% 2.6% 8,619 0.9%
3.Minibus 17 934,832 42.0% 90.4% 94,119 9.8%
Totd (Public Transport: PT) 1,034,763 46.5% 100.0%
4.Truck 13 3171 0.1% - 12,966 1.4%
5.Passenger Car 15 560,234 25.2% - 839,550 87.6%
6.Wak - 629,316 28.3% -
Totd 2227484 100% - 958,448 100.0%

Source: ICA Sudy Team

Tablel7.1-2 Trip Shareby Modein 2018 (Do-nating)

Passenger Person trip/day Vehicletrip/day
Mode / Vehicle (Bishkek City Zone 1-61) (All Zones 1-98)
Passenger Trip No. Share PT Share | Trip No. (%)
1.Trolleybus 28.2 76,506 3.2% 7.0% 3,371 0.3%
2.Midibus 27 28,094 1.2% 2.7% 8,712 0.9%
3.Minibus 17 985,263 41.3% 90.3% 98,381 9.7%
Totd (Public Transport: PT) 1,089,863 45.7% 100.0%
4.Truck 13 3,602 0.2% - 14,803 1.5%
5.Passenger Car 15 599,130 25.1% - 890,714 87.7%
6.Wak - 690,595 29.0% -
Totd 2,383,190 100% - 1,015,981 100%

Source: ICA Sudy Team
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Table17.1-3 Trip Shareby Modein 2023 (Do-nothing)

Passenger Per son trip/day Vehicletrip/day
Mode / Vehicle (Bishkek City Zone 1-61) (All Zones 1-98)

Passenger Trip No. Share PT Share | Trip No. (%)
1.Trolleybus 28.2 82,723 3.2% 7.1% 3,650 0.3%
2.Midibus 27 28,589 1.1% 2.5% 8,836 0.8%
3.Minibus 17 | 1,047,008 40.8% 90.4% 103,642 9.5%
Totd (Public Transport: PT) 1,158,410 45.1% 100.0%
4.Truck 13 4,453 0.2% - 17,502 1.6%
5.Passenger Car 15 644,115 25.1% - 957,456 87.8%
6.Wak - 761,572 29.6% - - -
Totd 2,568,550 100% - 1,091,086 100%

Source: ICA Sudy Team

17.1.3 Generation of Alternatives Scenarios

To reduce the number of vehicle trips, four (4) scenarios are examined.

@

@

Scenaio0: Do-nothing
Scenario 1 : Minibus deve opment plan (smal minibusis replaced double capacity seais Sze)
Scenario 2 : Trolleybus deve opment plan (shift from passenger car user to trolleybus)
Scenario 3 : Mixed plan with Scenario 1 and Scenario 2

Scenario 1

Scenario 1 is the moda shift from utilization of passenger cars to public transportation utilization,
with a study of policies. Initidly, the smal minibuses operated by the private companies will be
changed to larger ones, thereby reducing the number of vehicles and its trips, then mitigating
congestion on the minibus routes. It takes a big dice of budget and time until full-scale operation
of new trolleybuses can be put into consderation. In addition, the minibus currently loads its
passengers over the nomina passenger numbers and some passengers are forced to stand.  Hence,
increasing in mass or numbers of minibuses would contribute to better service and passenger safety.
In this Scenario 1, the City only needsto set regulations and does not need additional expenditure.

Scenario 2

Scenario 2 isto improve the efficiency of operation of new trolleybuses with repair and extension of
its operation routes. Moda shift from passenger cars to trolleybuses is to be promoted by
improving the level of service, such as the evauation of optimum distance between bus stops,
propmpt operation using the timetables, an information system of gpproaching buses and a
park-and-ride scheme. The use of passenger cars must be limited with parking lot management,
prompt time, zone and road management must be established. If passenger car control can be
carried out smultaneoudy with the improvement of public transportation capacity and service, there
will be aneed to consult with citizens.  The city government should decide whether they persuade
people based on the guidance policies or enforce regulations, or both.
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(3) Scenario3

Scenario 3 would be as follows.  If trolleybus operations improve and the limitations on use of
passenger cars can be implemented, an integrated operational management of public transportation
will be needed. It is necessary to clarify the functions and role of each mode, to establish an
integrated management organization, to cregste a fare system with common IC card under the
organization, and to guarantee the convenience of bus transfers in terms of improvement of service
for users.

Table 17.1-4 shows asummary of scenariosin consideration of the issues described above.

Table17.1-4 Summary of Alterative Scenarios

Scenario Objective Measures Effects
Scenaio 0 | Do-nothing No No
Scenario 1 | Using highoocupancy | 25% of smdl minibustripshareto | Reduce the number of minibustrips
busfor smdl mini bus | bigones
Scenaio 2 | Modd shift to tralleybus | 10% invehidetrip share of Incressetrolleybususers
trolleybus
10% reduction of passenger car trip | Decrease the number of car usedong
PT corridor
Scenario 3 | Scenario 1 + Scenario 2 | Combination of Scenario 1. and Combination of effectsof Scenario 1
Socenario 2 and Scenario 2
- Measurestoimprove services |- Improvement of convenience
Establishment of integrated -+ Increasein users
management organization - Improvement of profitability
IC card introduction, etc.

Source: JCA Study Team

17.1.4 Alternative Scenarios Procedures

(1) Scenariol

Scenario 1 assumed that 25 percent of minibuses trips of small-sized vehicles will be replaced with
vehicles double their size (twice the seating capacity) to reduce the number of trips of minibuses.

Currently 2,274 minibuses run in the city and its share is the largest among the transit modes.
Minibuses are operated by the private companies paying concession fees to the City.  Thereisno
subsidy to this operation, thereby not affecting budget of the City.

Conddering practicability and immediate solutions, Scenario 1 was prepared to maximize occupancy of

the private minibuses.  The scenario will target to reduce the number of minibuses having a12 passenger

capacity by changing them to minibuses having 24 passenger cgpecity. Table 17.1-5 shows target
reduction of vehicletripsin minibus.
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Table17.1-5 MinibusVehicle Trip Decreasein Scenario 1
Y ear Do Nothing (a) Scenario1l(b) | Decrease(a) - (b) Do Nothing Target share
2013 94,119 70,766 23,353 9.8% 7.3%
2018 98,381 73,970 24411 9.7% 7.1%
2023 103,642 77,926 25,716 9.5% 7.3%

Source: JCA Study Team

(2 Scenario2

Scenario 2 assumed that moda shift from use of passenger carsto promoting use of trolleybuses, for
the same purpose, that is, to increase use of trolleybuses and reduce car use.  The City hasincreased
trolleybuses utilization since the former Soviet era by gpproximately 200 units, with the restoration
and extension of trolleybuslines.  Thisimprovement in infrastructure will take two to three yearsto
complete. In addition, to be able to attract passengers using other traffic modes to the use of
trolleybuses, the City needs to prepare a comprehensive program of service improvement including
review of bus stop locations, bus information system, proper time schedule and operation frequency.
As for the reduction of passenger car usg, it dso needs severa measures of traffic control and

management.

Table 17.1-6 and Table 17.1-7 show vehicle trip increase in trolleybuses and decrease in passenger
cars, respectively.
Table17.1-6 TrolleybusVehicleTrip Increasein Scenario 2

Unit : PCU x trip
Y ear DoNothing(a) | Scenario?2(b) Increase (b) - (a) Do Nothing Target share
2013 319 6,388 (+50%) 319 0.3% 0.7%
2018 3,371 6,742 (+50%) 3,371 0.3% 0.7%
2023 3,650 7,300 (+50%) 3,650 0.3% 0.7%

Source: JCA Study Team
Table17.1-7 Passenger Car Vehicle Trip Decreasein Scenario 2

Unit : PCU x trip
Y ear DoNothing(@) | Scenario2(b) | Decrease(b) - (a) Do Nothing Target share
2013 839,550 763,227 76,323 (-10%) 87.6% 86.2%
2018 890,714 809,740 80,974 (-10%0) 87.7% 86.3%
2023 957,456 870,414 87,015 (-10%0) 87.8% 86.4%

Source: JCA Study Team

(3) Scenario3

Scenario 3 assumed the case in which a combination of Scenario 1 with Scenario 2 is applied, with
measuresto improve services, etablish integrated management organization and I T card introduction, etc..
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17.2 Comparison Evaluationsof Mager Plan Alter natives
1721 Assessment Indicators

Thedterndive scenarios are assessed by quantitative and qualitative indicators in thetarget year of 2023,
thereby sdecting the optimd dternative.  The quantitative indicators are cdculated by traffic analyss,
which evauate VC ratio, travel speed, vehicle-km for traffic efficiency, and vehicle-hour for travel
time saving by both average daily traffic and peak-hour traffic together with effect of CO, emission
reduction. The quantitative indicators are used for assessment of policy relevancy and effectiveness,
practicability, cogts, socid acceptance and so on.

17.2.2 Evaluation by Daily Traffic

The vehicle assgnment results of the existing condition in 2011 and future demand in 2013, 2018 and 2023
aresummarized for VCR and travel speed in Table17.2-1 and for vehicle-kilometer and vehicle hour in
Table 17.2-2 and shown in Figure 17.2-1 to Figure 17.2-8 respectively. The results of andyzing the
volume to cgpadity ratio VCR and average travel speed show degrees of road congetion in total road
network of the City. TheVCR showsratio of lessthan 1.00 and travel speed is still above 30 knvhr in
2023 in Scenario 0. The City’s road network capacity will be sufficient when traffic control and
management can be made properly, in particular, by removing abstracts againgt traffic flow on the road,
such asillegd parking cars, bus stop congestions, and bottleneck intersections.

Tablel7.2-1 Summary of VCR and Average Speed by Daily Traffic

Average VCR (Volume Capadity Ratio) Average Speed (km/hr)

Case 2011 2013 2018 2023 2011 2013 2018 2023
Scenario O 0.51 0.56 0.58 0.62 35.6 35.1 344 33.7
Scenario 1 - 054 0.57 0.61 - 35.3 34.6 338
Scenario 2 - 0.52 0.53 0.58 - 354 34.7 34.0
Scenario 3 - 0.50 0.52 0.56 - 355 34.8 34.2

Source: JCA Study Team

The PCU-km of Scenario 0 (Do Nathing) is 8,818,000 PCU-km and the 7,910,000 PCU-km in year 2023
regpectively. It decreasesby 10 percent compared withthe Scenario 0. Onthe other hand, the PCU-hour of
Scenario 01is 261,000 PCU-hour and the 231,000 PCU-hour in year 2023 respectively. It reduced traveling
time 30,000 PCU-hours of aday.

Tablel7.2-2 Summary of Vehide-km and VehiceHour by Daily Traffic

PCU Vehicle-km (*x 1,000) PCU Vehicle-hour (‘x 1,000)
Case 2011 2013 2018 2023 2011 2013 2018 2023
Scenario 0 7,216 7,752 8,182 8,818 202 220 238 261
Scenario 1 - 7,481 7,899 8,515 - 212 228 251
Scenario 2 - 7,220 7,624 8,216 - 204 219 241
Scenario 3 - 6,946 7,339 7,910 - 195 210 231

Source: JCA Study Team
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Figurel7.2-1 VCR and Speed in Scenario 0

Figurel7.2-2 VCR and Speed in Scenario 1

VCR (Volume/ Capacity) Speed (km/hr)
0.80 o .35
0.70 —AverageVCR (Volume L 30

Capacity Ratio)

0.60 - 25
WiE BN BN Bk
0.40 T T 15

2013 2018 2023
Sroenarin ?

VCR (Volume / Capacity) Speed (km/hr)
0.80 o - 35
0.70 mm Average VCR (Vol me

' Capacity Ratio) - 30

0.60 - 25
N BN B Eb
0.40 T T 15

2013 2018 2023
Qranarin 2

Figurel7.2-3 VCR and Speed in Scenario 2
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Figurel7.2-7 Vehiclekm & -hour in Scenario 2

Figurel7.2-4 VCR and Speed in Scenario 3
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Figure1l7.2-6 Vehiclekm & -hour in Scenario 1

10,000 mmmm Vehicle-Km 280
8,000 —O—Vehicle-Hour 260
6,000 240
4,000 220
2,000 200

0 180
2013 2018 2023
Scenario 3

Figurel17.2-8 Vehiclekm & -hour in Scenario 3
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17.2.3 Additional Evaluation by Peak- hour Traffic

The vehide pesk hour assgnment results of the existing condition in 2011 and future demand in 2013, 2018
and 2023 are summarized in Table 17.2-3 with Figure 17.2-9 to Figure 17.2-12. Asaresult, the average
travel speed isdecreased from 22.7 kmvhr. in 2011 to 15.1 knvhr. in 2023 and VCR in 2023 reached to 0.77,
which meansthat the level of service on the road network will face severe stuaions, from the economic and

environmental sandpoint.
Table17.2-3 Summary of VCR and Average Speed by Peak Hour Traffic
Average VCR (Volume Capadity Ratio) Average Speed (km/hr)
Case 2011 2013 2018 2023 2011 2013 2018 2023
Scenario 0 0.66 0.69 0.73 0.77 227 220 189 151
Scenario 1 - 0.66 0.70 0.74 - 232 214 17.6
Scenario 2 - 0.65 0.68 0.73 - 232 21.9 18.0
Scenario 3 - 0.62 0.66 0.70 - 24.6 231 204
VCR (Volume/ Capacity) VCR (Volume/ Capacit
0.50 Speed (kmvhn) | VEF ( apacity) Speed (kmvhr)
s Average VCR (Volume - 35 mmmm Average VCR (Volume - 35
Capacity Ratio Capacity Ratio)
0.70 - -39 070 1 - 30
0.50 - - oo/ 050 - 20
0.40 15 0.40 T . 15
Scenario 0 Scenario 1
Figurel7.2-9 VCR and Trave Speed (Peak) Figure17.2-10 VCR and Travel Speed (Peak)
in Scenario 0 in Scenario 1
VCR (Volume/ Capacit VCR (Volume/ Capacit
VER( apacity) Speed (kmvhr) | MCR( apacity) Speed (km/hr)
mmmm Average VCR (Volume Capacity - 35 mmmm Average VCR (Volume - 35
Ratio) Capacity Ratio)
070 - 30 070 - 30
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0.50 - 20| |0.50 - 20
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Figurel7.2-11 VCR and Travel Speed (Peak) Figurel7.2-12 VCR and Travel Speed (Peak)
in Scenario 2 in Scenario 3
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17.2.4 Effect of CO, Emisson Reduction

Table 17.2-4 and Figure 17.2-13 shows results
of reduction of CO,emissonby Scenario. The
Scenario 2 and Scenario 3 are effective with more
than 40,000 t/yeer reduction of CO, emission.

1,200.00
1,150.00
1,100.00
1,050.00
1,000.00

CO, Emission Reduction in 2023

420,000

x 400,000
380,000

360,000

[ = 340,000

Scenario Scenario Scenario Scenario

0 1 2 3
== Reduction /(t/day) ===Reduction /(t/year)

Figure17.2-13 CO,Emission Reduction

Table17.2-4 Summary of CO, Emisson Result in 2023

Reduction /(t/day) Reduction /(t/year) Reduction volume (t/year)
Scenario 0 1,1404 416,231 -
Scenario 1 1,137.0 414,995 -1,236
Scenario 2 1,030.6 376,160 -40,071
Scenario 3 1,026.7 374,758 -41,473
17.25 Resaultsof Evaluation of Alternative Scenarios
(1) Summary
Tablel17.2-5 Reaultsof Evaluation of Alter native Scenarios
Item Do-nothing Scenario 1 Scenario 2 Scenario 3
LAverageVCR 0.62 061 058 056
- @ () (ce8)
2.Travel Time (km/h) 337 338 34.0 342
- @ (@) (ce8)
3 Treficefficiency 8,182,000 8,515,000 8,216,000 7,910,000
(vehicle- km) @ (&) (ce8)
4.Time Saving 261,000 251,000 241,000 231,000
(vehide- time) @ (e0) (cee)
5.CO, (t/year) 416,231 414,995 376,160 374,758
@ (@) (ce8)
6. Funding scheme - Private-oriented Public PPP
(ce8) @ G2
7.PT Promation - Low Medium High
@ () (ce8)
8. Civil work No Les Medium Medium
(ce8) @ @
9. Indtitutiond Reform - No Les Required
(ce8) () @
10. Socid Impact - Medium High High
() @ @
11.EIA - Not required Not required Not required
(ce8) (ce8) (ce8)
12. Practicability - High Medium Low
(bob) (bb) ©)
Totd Evauaion - 20a+3p 20a+2b 26a+b
Priority Sacond Second Hrst
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(2 Condudon

Table 17.2-5 shows summary of evauation of dternative scenarios. Scenario 3 is highest in the totd
evauation (totd a point), followed by Scenario 2 and Scenario 1. However, this Scenario 3 needs
preparation time for inditutional and financia arrangement of the City and coordinetion with traffic control
and management in order to promote moda shift from passenger carsto trolleybuses.  Citizen awareness
isadso important.  Therefore, the Scenario 2 and Scenario 3 are conddered of lower practicability than
Scenaio 1. The Study recommends that Scenario 3 be implemented with two stages of time
sequencethat is, first Scenario 1 and then Scenario 2, based on practicability.

17.3 Evaluation of Mager Plan Effects
17.3.1 Evaluation of Master Plan Effects

Scenario 3 assumesthe case combined the Scenario 1 and Scenario 2. VCR of Scenario 3in2023is0.56. It
ispossble to maintain this condition of Scenario 0in2013.  Figure 17.3-1 to Figure 17.3-3 show theresult
of thetraffic assgnment in year 2013, 2018 and 2023.
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Figure17.3-1 Daily Traffic Assgnment in 2013 (Scenario 3)
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1732 Reaultsof Traffic Assgnment of Peak Hour in 2013, 2018 and 2023 in Scenario 3

Figure 17.3-4 to Figure 17.3-6 showsthetraffic assgnment of pesk hour in year 2013, 2018 and 2023.
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Figure17.3-4 Peak Hour Traffic Assgnment in 2013 (Scenario 3)
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Figure17.3-6 Peak Hour Traffic Assgnment in 2023 (Scenario 3)

17.3.3 Needsof Peak Hour Solution by 2023

The following are major measures and activities for urgent solution in peak hours by 2023.

(@ Public Trangport Priority Measures

(i) Provison of busprivaeor priority lanestoincrease bus gpeed at the pesk hours

(i) Contral of theintersection traffic for bus priority with configuration and signa arrangement

(b) Contral Passenger Car Usein Pesk Hour
(i) Increasein occupancy ratio from averagely 1.5 passengers
(i) Limit of entering the city corein the peak hour
(iii) Preparation of Park and Ride at trolleybus terminal
(c) Solution of Bottleneck at Intersections and along Corridors
0)
(ii)
(d) RoadsdeManagement for Busand Taxi

Improvement of intersection

Improvement of Sgndization

(e) Parking Sysem Improvement a Critic Section of Roads

After the target year of 2023, we need to enhance public transportation capacity with moda shift from

passenger car Users.

In addition, preparation of LRT or MRT isto be required in future.
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17.4 Optional Mager Plan Program

@

@

Short Term Implementation in three (3) tofive (5) years

The Study gpplied the Scenario 3 with time sequence because al scenarios are supportive to improve
traffic Situations.  The implementation sequence is based on practicability. Inthefirg three (3) to
five (5) years, Scenario 1, utilizing high occupancy vehidein minibus, will be implemented because the
City does not need any financial investment and may use the present ingtitutiona framework. The
Study conddersthistask will beachieved within 3to 5 years A detailed road map with task breskdowniis
reguired in thefurther study.

Second Term Implementation in five (5) toten (10) years

Scenario 2 aims to improve trolleybus operation and promote modd shift from passenger car use.
Scenario 2 will include preparation of a comprehensive program for improvement of public
trangportation having an integrated public trangport authority, coordination with trolleybus, midibus
and minibus, review of fare system and service standards.

MP will aso introduce traffic management to reduce and redtrict travel demandsfor private car use in the
city core during peak hours: this means averaging pesk-hour traffic by gpplication of staggering time
and flexibletimefor working places, park & ride systems, travel control in the city core.

In addition, MP proposes grict control of roadside car parking, in particular, illegal parking, whereVCR
isfound worse for road capacity improvement, and traffic flow smoothness by intersection improvement.

During the three to five years for Scenario 1 implementation, the City is expected to improvefinancia
congraints for affordability to provide financia support to the City owned public trangportation
sarvices, tralleybus and midibus.  Both public companies will aso improve management and level of
bus services in order to reduce outside financial support and run with fare revenue with limited
subddies

Tablel74-1 Mader Plan Implementation Scheme
Year Scenario0 Scenario 1 Scenario 2 Scenario 3
2013 - Full Scde Preparetion Scenaio 1
2018 O Full Scele Full Scde Scenario 1+ 2
2023 O Full Scee Full Scde Full Scde M/P
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CHAPTER 18 ROAD AND MAINTENANCE IMPROVEMENT PLAN

18.1 Podlicy Background
18.1.1 Deterioration of Road Pavement and Yearly Repair Work

While trunk roadsin Bishkek City have good pavement conditions and provide high travel speed, other
road types, including distributor types, collector types and streets, need repairs for damages on asphat
surfaces each year. Due to low temperatures in winter, smal cracks expand to traverse and
longitudinal cracks, thereby causing huge pot holes.  The city is forced to provide a huge dice of its
budget for repair work every year. These damages decrease vehicle mobility, resulting in traffic
congestion and accidents.  Traffic control signage to ensure smooth traffic flow such astraffic signals
and road markings, are broken, damaged and decayed. Roads and traffic facilities are very important
to urban transport infrastructure.  Damages and aging or wear and tear aversaly affect urban economic
activities.  In particular, asphalt concrete (AC) pavements are easily damaged by temperature change.
The existing road management system repeats expensive repair work on damages annualy. This
work becomes a big burden on the city budget.  To solve these problems, the Study proposes as major
solutions the promotion of privatization, reviewing concrete pavements from AC, advancement of
private congtruction companies, and application of new pavement technology. There are private
contractors for road maintenance in Bishkek. Through promotion of privatization, preventive
maintenance methods will be recommended.

18.1.2 Discusson

Bishkek City carries out road maintenance and improvement by using a big dice of its budget. Mgor
maintenance and improvements are being contracted with the private contractors, dthough minor
maintenanceisdone by the City. There are sufficient road maintenance and improvement contractorsin the
City. However, there are many arguments from the citizens againg cog, qudity and congruction speed.
The City intends to enforce account maintenance and improvement with the City’s own equipment and
manpower in relevant departments.

The JICA Study Team proposed different Srategiesasfollows:

(i) Promation of the private road contractorswith the equipment rental market and financid supporting
sysem

(i) Thedidinction between congtruction work and supervison

(iii) Thispolicy dso followsthe promotion of privatization of road maintenance and managemen.

18.1.3 Privatization of Road Maintenance and Situation of Private Consgtruction Company

The JCA Study Team proposes promotion of the private road contractors with the equipment rental market
and finandid support system, and the differentiation or digtinction between congtruction work and supervision.
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Thispalicy dso followsthe promotion of privatization of road maintenance and managemen.

The contractorsin Bishkek have thefollowingissues compared to onesin devel oped countries:
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Needs of Equipment Rental Companies

There are no options to rent equipment and machines they need in accordance with the nature of work.
Therefore, they buy al equipment unneeded for dl workdays. Dueto financid condraint, they must use
very old equipment ingppropriate to ensure the work qudity and within the period. It causes financid
burden in addition to losng competitiveness againg internationd contractors.  1n developed countries, the
contractor can rent any equipment a any time and period whenever thework requires.

Private equipment rental companies need huge capitd.  The City should provide such fadilities until
private rentd companies are available  In addition, the City should apply equipment and supply based
maintenance contracts that only the progpective contractors propose for prices of materids, labor, and
overhead. Equipment priceiscaculated by fixed hour rentals.

Regiment of Financial Support to SME

The private contractors have received very unfavorable financid conditions when they borrowed the
money from the private banks for operations expenditure during the condruction period. Under the
contract, the contractor is ableto receive an advanced, periodicd, and find payment.  They need operation
cogt until paymentisredized. Thebank requested 120 percent of collaterd and 12 percent to 15 percent
interest rate. Thesetransaction cogs should beinduded in the price of the contract.  They aredso factors
that increase the contract price

Consderation of Timefor Work, only Sx Monthsfrom April to October

In Bishkek City, thework must be finished by winter.  The contract period can only be sx monthsin the
summer ssason. The Contractors are requested to speed up the work by using more equipment-intensive
method. If they purchase eguipment, they have a Sx-month idletime.  All equipment costs should be
covered within Sx monthsof work.  Thisisaso afactor to increasethe contract price.

Request of Proper Supervison of Quality Control dueto a Lack of Test Equipment and Technical
Capacity

There are few private conaultants for road designs and supervison. However, due to a lack of test
equipment for work qudlity control, or saff with technica cgpacity for supervison a the Stes, proper
qudity contral is difficult for the Contractor and the Consultant.  The City should provide the Ste test
equipment to the Contractor and the Conaultant, and carry out laboretory tests by its own assurance of
qudity for the Owner.

Requirement of Tax Preferencein DonorsProject by theState Law

Ininternationa donor projects, the foreign contractor may enjoy ther tax-free status according to the loan
agreement.  Further, theloca contractor must obey thetax law.
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18.2 ThePragject of Enhancement of Road Maintenance Capacity

1821 Project Purpose
The project’s purpose is to develop and fadilitate the private contractor’ s capacity for road maintenance and
management by severd measuresto overcome the above problems, and to reduce the cost of works and then
the burden on the City’ s maintenance budgets, together with ensuring qudity of thework.

The JICA Study Team proposesthe following messures:
() Equipment supply contract
(i) Fadilitation of generd fund
(iii) Introduction of equipment- intensive and labor- intendve pavement design and method

(iv) Enhancement of quality control with proper test equipment and Human Resource Devel opment
(HRD)

18.2.2 Equipment and Plant Supply for Road Pavement | mprovement

There are two plans needed for road pavement improvement. A cement concrete (CC) plant and an agphdt
concrete (AC) plant. Table 18.2-1 shows comparison for two plans in terms of privetization of road
improvement. No market for agphdt or an asphdt plant should be owned and operated by the City. A
cement concrete plant should be owned and operated by the private companies.  Table 18.2-2 shows urban
road management by privatization.

Table182-1 Comparison of Agphalt and Concrete Plansand Pavement

Agphalt Plant Concrete Plant
Man Market Road pavement Private sector for building
Road market -Ditto- Concrete pavement
Ownership City own Private
Priveization PPP Private
Contract method Materid supply by the City Materid purchase
Pavement life AC: 3to 5year designlife CC.: 5t0 10 year design life
Maintenance cost High maintenance cost Low maintenance cost

Source: ICA Sudy Team

Table182-2 Urban Road Management by Privatization

Item Periodic (by 3-5year) Routine ( every year) Urgent / Special
Repar Work Overlay Potholes/Crack Damage/Show remove
Recongruction Cand repars
Contractor Contract with Big and Medium | Contract with SME Force-account
Enterprises Force-account Outsourcing
Supervison
1. Laboraory Tex | TheCity The City The City
2. SteSupavison | Consultant The City/Consultant TheCity

Source: JCA Sudy Team
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Provison of Equipment and Materialsfor Road Maintenance

The City intends to purchase plant equipment for road maintenance and deaning to preservethe road and
traffic fadlities

Private Contractor Supporting Policy

The City, together with the State government should prepare a private contractor support policy. The
palicy will include equipment supply, financid support, tax review, and technica support.  The City dso
should darify definition of maintenance work or diginguish between the public and the private work.
Public work should be limited to urgent specific work that the private firms cannot enter into, because of
the smdll sze and unpredictability or needsof specific technica and engineering ills.

Preventive M aintenance Plan Preparation

The City should prepare a program for 3 to 5 years with annua plan according to a survey of road and
treffic facility condition in order to introduce a preventive maintenance plan. For the road conditions,
JCA has provided Vehicle Intelligent Monitoring System (VIMS)*, measurement equipment of road
surface roughness (IRI) under thetechnicd assstance project to MOTC.

Contract Management

The Capital Congtruction should manage the contract and supervison of equipment supply.  This contract
management is new for the Capitd Condruction and the Contractor. Therefore preparation of the
guiddines and contract training with the pilot project are required.

18.2.4 Project Components
Tofulfill the above-mentioned tasks, the propasad project includesthe following components:

(i) Equipment procurement: 10 million USD

(i) Pilot project for equipment-supply contract

(i) Pilot Project for new pavement of Roller Compacted Concrete Pavement (RCCP) by concrete
(iv) Pilot Project for preparation of preventive maintenance program by VIM S survey

(v) Inditutiond srengthening and HRD

1 VIMSwas use by JCA, The Project For the capacity BLilding Road Maintenancein Kyrgyz Republic, 2008-2011
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CHAPTER 19 URBAN PUBLIC TRANSPORTATION IMPROVEMENT PLAN

191 Generd
19.1.1 Flow of Urban Public Trangportation |mprovement Plan

In this Chapter, present and future issues discussed in Chapter 7 Urban Public Transportation
and Chapter 15 Condgderation of Future Traffic are summarized in the standpoint of public
trangportation.  Also, it summarizes public transportation concerning plans and programs from the
Trangportation Improvement Plan and MP in Chapter 16 Transportation Improvement Policies
and Strategy and Chapter 17 Master Plan Components and Alter native Scenarios Evaluation.
Projects are proposed to solve the present and future issues in complying with the public
trangportation improvement plan and programs. A case study, the Trolleybus Route Operating
Pan, is conducted to introduce the methodology. A study of ICT fare collection system to public
trangportation in Bishkek City is elaborated. Figure 19.1-1 shows flow of the Urban Public

Transportation Plan.
— Transport Improvement Plan (16.6.3)
YV
Optional Magter Plan P 174
Issuesand Recommendationsfor Public ption il \Van rogram (17.4)

Trangportation

1. Physicd extension/ improvement : :
2. Indtitutiond/ law & regulation improvement Public Transportation | mprovement Plan and

3. Improvement for future needs Master Plan Program (19.2)
I I

Figure19.1-1 Flow of Urban Transportation Improvement Plan

19.1.2 Necessity of Public Trangportation Enhancement

The efficiency of public transportation utilizing road space is clearly shown in Figure 19.1-2. A
public transportation vehicle has advantages against private vehiclesin carrying the same number of
passengers asfollows:

(i) Lesstrafficvolume
(i) No parking spece
(iif) Lesstraffic accident rates

(iv) Lessenergy consumption and
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(v) Lesspollution emissions

Many metropolitan areas have experienced a

rgpid drop of public trangportation
passengers due to increasing car ownerships
brought by increasing of GDP per capita
Bishkek City is also experiencing increasing

of the number of private vehicles.

Source: BusRapid Transit Flanning GLide 3 edition, GTZ, June

Figure19.1-2 Images Comparing the Amount of
the Road Spaceto Move Personsby Private

2007.

Vehidesand Public Transportation

Biskek Gity 17 O
5 [ Desirable Scenario
—_— _
| ———— —
= T +~~ Impossible
2 Do-nothing | P - Difficut
g : —/I_»’ ............................. %ue
|
|
[
[ GDP per Capita

Source: JCA Study Team based on the study on urban transportation policies of metropolisesin Asia, Colloguium No.79,
Ingtitute for Transport Policy study, Vol.9 No.1 2006 Spring

Figure19.13 Necessity of Measuresagaing Decreasing Shar e of Public Transportation

As shown in Figure 19.1-3, it requires proper measures t0 keep a desrable share of public
trangportation at the critical point, otherwise, the transportation would be a an irreparably low level.
Fortunately, Bishkek City utilizes public transportation at a high percentage’. High rates of public

transportation usage are owed to small capacity minibuses with frequent operation.

It must therefore

be considered in shifting from small bus vehiclesto bigger ones, and in the proper ratio.

19.2

I ssuesand Recommendationsfor Public Trangportation

The public transportation related plans and programs were extracted from Transportation |mprovement
Plan and Optional Master Plan Program, and shown in Table 19.2-1.

! According to the House Hold Interview conducted in 2011, 67% of daily trips of vehidesis done by public trangportation such astrolleybus,

midibusand minibus
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Table19.2-1 Public Transportation mprovement Plan and Master Plan Program

Transport Improvement Plan (16.6.3) Optional Master Plan Program (17.4)
4. Smooth flow of loca public transportationintotheurban | 1. Utilizing High Occupancy Vehiclein Minibus
aea 2. A Comprehensive Program for Improvement of Public
8. Expangon of road cgpacity by curb management Trangportation Having an Integrated Public
11. Activation of Town by Transportation Trangportation Authority
14. Improvement of public trangportation sarvice and Review of Fare System and Service Standards

w

promoation of PT use 4. Tolmprove Financia Congtraint of the City to Public
20. Introduction of modern trangport | CT technology of Japan Trangportation

and developed countries
22. Review of comprehengive public trangport preferentia

lawsand policies

23. Credting anintegrated indtitution for control of PT
24. Promoting PT management by sarvice sandards
25. Introduction of franchisesystem

26. Removeof entry bariersfor private enterprise

Source: JCA Study Team

The present limitations of public transportation were identified in Chapter 7, and the future traffic
congestions a the peak hours in 2023 were predicted. To address those issues, complying with the
Public Transportation Improvement Plan and the Optional Master Plan Program, actions or measures

wereconsidered. The JCA Study team recommends measures as shown in Table 19.2-2.

Table19.2-2 Issuesand Recommendation for Public Transportation in Bishkek City
| sues | Recommendation | | Measures

» Physicad Extenson/ Improvement
1. Busroutesareduplicated and excessve Reform public 1. BusRoute Network

competition between public and privete trangportation network to Reformation

sectors, even between private companiesis | bemorefficient and 2. BRT Introduction Plan

occurting. smooth 3. ICT Ticket for All Trangit
2. Entirebusrouteinformation and bus Providean entire bus Modes

operation frequency are not sufficiently routeinformationtothe 4. BuslInformation System

provided to citizens public 5. BusLanesfor Peak Hours
3. Faeodlection sysemisineffidentdueto | Revisefareand ticketing 6. BusPriority Signd

menud collection method. sysemwith design of Ingtallation

eticketing sysem 7. BusOperation Monitoring

4. Trangportation termindsarenot well Improve bustermindsto System

designed with the view of connectivity to | provide one-stop service 8. BusApproach Informetion

the City centter, naither their fadilitiesare not System

well designed to trandfer. 9. Public BusEnhancement
5. ltisrequiredtoimprovebussarvicespeed. | Improve bus service 10. Improve Terminasat East

speed and Wegt Bus Terminds
> Inditutiond/ Law and Regulation
Improvement

1. Minibusdriver hasan incentiveto catch Monitor public 11. Curb management

passengersas much as possiblerather than | trangportation service 12. Public Trangportation

obeying treffic rulesand working rules. Management and Service
2. Minibusoperationiscontrolled by planned | Evauate public service Leve Improvement

vehicdenumbersand reported actud level onaregular bagsin 13. Public Transport Priority

operated vehide numbersfrom private theview of usersandthe System

companies, thus, actud operationrecords, | view of sarvice provider
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| ssues Recommendation M easur es

such asfrequencies, are not reported to
UTD.

3. Financid conditionsof BTD and BPTE are | Bdance revenueand
in continuoudly deficit. expenditureof BTD and

BPTE

4. Revidonof taiffsof public trangportation, | Formulate comprehensive
which cameinto forceon 1% of May, 2012, | public transportation
caused dedline of tralleybususers policies

5. Chegpfaeraeand fare exemption affect
profitability on public trangportation
revenue.

» Capacity Development

1. UTDisdesgnedtohaveright toformurban | Reform urban 14. Cgpacity Development on
trangportation network in Bishkek City, trangportation sector in Public Trangportation
however, UTD isparald totwo other Bishkek City E> Management in Bishkek City
public companiesand doesnot work as
comprehensive trangportation planning
bureau.

» Peak Hour Solution in 2023

1. Increasebusat the peak hours. Develop exclusive bus E> 15. BusLanesfor Pesk Hours

lanes (repested)

Source: JCA Study Team

19.3 Public Trangportation | mprovement Projects

1931
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Utilizing High Occupancy Vehiclein Minibus
Introducing High Occupancy Vehiclein Minibus

Asit dso discussed in Sub-chapter 14.8.2, the Study recommends introducing a bigger bus fleet,
gradually replacing the minibuses used a present to reduce the number of vehicles on the road and
relieve traffic congestions, especidly in the City center.

Necessity of Monitoring System of Public Transportation

The bigger bus operators were assumed as both BPTE and private companies.  In generd, operetion
codgts of larger vehicles are higher than that of minibuses operation costs. As a result, more
passengers are needed, to be able to profit from one operation.  Profitability of bus operations should
be consdered as well, in conjunction with punctudity. Under the present contracts of minibus
companies with drivers, drivers are obliged to wait for passengers until they reach assumed profitable
income rather than keep punctudity of bus operations. The BPTE has likewise reduced midibus
routes due to non-profitability. To consider the issues mentioned, a monitoring system of each bus
fleet is needed.

Incentivesfor Higher Occupancy Vehiclefor Private Bus Company

Bishkek City started giving incentives to private bus companies using higher occupancy 18-seat bus
flegts, adding specia points at the tendering of franchise bus routes. To attract investments,
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Bishkek City has dso discussed with private companies about lengthening their franchise periods
when introducing new, bigger buses.  The Study further encourages this policy for additiona (such
as 30 units) bigger buses.

(4) Securing Financial Methodsfor Private Bus Companies

To fecilitate investments on new high occupancy vehicles, it is necessary to establish certain
financing methods for bus fleet procurement, or lease system of bus fleet. Simultaneoudy, the
JCA Study Team recommends enhancing the corporate responsibilities of private bus companies, to
establish arobust public transportation in Bishkek City.

19.3.2 Tentative Proposal of Trunk-feeder System in Bishkek City

(1) Public Transportation Network System

Duplicated routes cause too much competition

The present public transportation network system

provides many direct connections in various

places in Bishkek City. As a result, there are
numerous duplications of public transportation
routes by the minibuses, trolleybuses and =

midibuses. In addition, passengersfed difficulty

Trunk and feeder Service

selecting a proper route to go to an unfamiliar

dedtination. The following issues should be Source: JCA Study Team

studied: Figure19.3-1 Trunk-feeder Sysem

(i) Duplicated route assignments cauise excessve competition between bus companies and drivers
in getting passengers.  They disturb the traffic flow and cause congestion.

(i) Passengers prefer direct travel than transfers.  Passengers would rather ride on board and fed!
more reluctant to spend hourswaiting at an interchange gation.  Insufficient information at
bus stations creates more severe situations.

The sensible network structure could be smple as providing a choice of routes, making passengers
eadly sdect. It should link dl points in accordance with passengers demands, and likewise,
operations should be efficient. Thus, it is recommended to restructure the public trangportation
network as a trunk-feeder system to accomplish smooth and efficient transportation in Bishkek City.
The concept of the trunk-feeder system is shown in Figure 19.3-1. The trunk-feeder system
defines trunk routes and feeder routes.  The trunk routes are used by the trolleybuses, the midibuses
and the high occupancy minibuses with frequent operation, while feeder routes are used by
minibuses. The interchange stations are aso important and construction should be expedited.
Advantages and disadvantages of stakeholders are summarized in Table 19.3-1.
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Table19.3-1 Advantagesand Disadvantages of Trunk-feeder Sysem

Advantages

Disadvantages

For Passengers

- Increase travel speed of bus.

- Increase capacity of vehicles and
frequency of bus service on trunk
routes.

- Public transportation network
would be simpler and a passenger
can select bus routes easily for a

travel to an unfamiliar destination.

- Times of transfer for a long travel
will increase.

- Interchange stations would hinder a
travel if they would not provide
sufficient information of bus
operation, such as a route map and
time tables.

- Using both trunk and feeder routes
would hike the total fare for a travel
under the present fare system.

For Operators

- Excessive competitions would be
reduced.

- Operators can appoint bus vehicles
to proper routes by size in
accordance with demands.

- Coordination between trunk
operation and feeder operation is
required especially between
different firms.

- Working conditions and opportunity
revenue of drivers will be more
variety.

For
Administrators

- Easy to monitor actual operation
due to simplified public
transportation network and
operators.

- Stronger enforcement of keeping
time table for operators is required
to ensure the system consistency.

- Under the present fare exemption
system, the total amount of subsidy
of the City to BTD would increase if
fare exempted passengers
increased.

For Government

- Road congestion would be relieved.

- Without understanding of
passengers, criticize on changing
the system would be raised.

For Road Users

- Road congestion would be relieved.

To avoid or lessen disadvantages, following issues should be considered:

(iii) Enhance attractions of interchange stations

(iv) Revisefareand ticketing system

(v) Anorganization which has overall coordination functions on public transportation should be

established

(vi) Consider new working regulation or contract for drivers

(vii) Enhance the governance of public transportation operation

(viii)Implement new service with public involvement.

Proposed Network Structure

Figure 19.3-2 shows proposed bus trunks, considering heavily duplicated bus routes and volume of

passengers.  Thefollowing avenues and streets are proposed as bus trunks,

() Primary Bus Trunk: Chui Avenue and Kievskaya Street
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(i) Secondary Bus Trunk: Manas Avenue, Mir Avenue and Sovetsukaya Street

Eag BusTermind

West BusTemind

it Pimary BusTrunk
Secondary Bus Trurk

QO BusTamind

T10 = InterchengeBus Stion

& Trole/usRoutes

T4

Figure19.3-2 Primary Secondary Network for Public Transportation

Those bus trunk routes should be operated by high occupancy vehicles. The high occupancy

vehicles may be operated by both BPTE and private bus companies.

(3) Provisonal Estimation of Passengersfor Bus Trunks

At present, the minibuses carry about 70 percent of public trangportation passengers. Based on

assumptions of increasing occupancy ratio of a vehicle and a frequency (headway) as shown in
Table 19.3-2, shares of the trolleybus are planned at 40 percent and that of the midibuses (including
present midibuses), and new high occupancy vehicles at 60 percent, as shown in Figure 19.3-3.
Required midibuses vehicles are 74 units for Chui Avenue/ Kievskaya Street, 74 units for Mir

Avenue/ Manas Avenue, and 47 units for Sovetskaya Street, respectively.

(pop/day) Chui Ave. / Kievskaya Str. (pop/day) Mira Ave. / Manas Ave. (pop/day) Sovetsukaya Str.

100,000 100,000 100,000

80,000 - 80,000 80,000

56,800

60,000 Minibus 60,000

| Midi-bus

Minibus 60,000
B Midi-bus

66,100

m Trolleybus u Trolleybus

40,000 - 40,000 40,000

20,000 20,000 20,000 -

0 0 - 0 -

Present Plan Present Plan Present

Minibus

| Midi-bus
u Trolleybus

Plan

Figure19.3-3 Passengersby Public Trangportation Modesat Present and at Plan
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The method used for planning required quantities of high occupancy vehicleswas asfollows:

(i) Estimate the number of passengers on the corridor.

(i) Initidly, assign passengersto trolleybuses, then assign the rest of the passengersto high

occupancy vehicles (midibuses).

(iii) Caculatethe planned quantity of operating trolleybuses and midibuses respectively, which will

fecilitate all the assigned passengers.  The number of operation derives an average headway as

itsinverse number.

Table19.3-2 Present Operation and Planned Operation

Chui Ave. Mir Ave.
Present / Plan Kievskaya Si. ManasAve. Sovetsukaya Str.
Present 143 205 121
NUmber of Trolleybus Plan 240 240 192
O“maion idibe [P 675 242 177
(tiprflr i) Plan 960 960 600
Y . Present 3,213 3,705 2,680
Minibus
Plan - - -
Present 6.7 4.7 79
pverage Trolleybus o0 20 20 25
L Present 14 4.0 54
?meedin ut“i)’ Midibus s 05 05 08
. Present 03 0.3 04
Minibus
Plan - -
| Required Number of Midibusin Plan | 74 | 74 47

(4) BRT Introduction Plan

As mentioned, bus trunks require two minutes intervals for trolleybuses and 30 seconds interval for
midibuses. To redlize this operation, the Bus Rapid Trangit (BRT) system should be considered.
The BRT system is a high-quaity bus based public transportation system that drives fast,
comfortable, and provides cogt-effective urban mobility through the provison of a segregated
right-of-way infrastructure, rapid and frequent operations and excellence in marketing and customer
sarvice.  The system may have bus exclusive lanes and pronounced high capacity buses and newly
developed bus gtations.  The following issues should be considered:

(i) Project preparation: demand forecadt, corridor selection, etc.

(i) Operating design: network and service design, system capacity and speed, intersection and
signal control, customer service, etc.

(iii) Physical design: infrastructure, technology, etc.
(iv) Integration: modal integration, TDM and land-used integration, etc.

(v) Businessplan
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(5) ProvideOne-stop Serviceat I nterchange Bus Station and Bus Terminal

To make a transfer smooth, interchange bus stations should be developed.  The interchange bus
stations should attract users for using buses and terminals, it is recommended to develop commercia
facilities and branch office of administrations such as police department for registration of changing
address, in bus terminds.  To say, one-stop service providing much service in one place attracts
users with its convenience. These services are aso recommended to develop in the existing
terminals by the same reasons.

(6) Transfer Ticket System with E-ticketing System

To dleviate users reluctance to change buses at interchange stations by the trunk-feeder system, the
transfer ticket system should be ingtdled. The system should identify the station where a user
alights and record that time.  When the user boards on the other midibus or trolleybus again, the
system checks the time and as far as within the certain period designed by the system, it applies a
transfer discount or a continuous fare system to the user.

The fare system recongtruction is aso recommended when the network would be restructured.
Zona tariff system or distance based system should be considered and e-ticketing system would be
ableto realize such system efficiently.

(7) Comprehensve Information Provision
Accompanying maps and information make the public transportation system more user-friendly.

(i) Clear route maps and operation frequency should be shown at bus stops and vehicles. The
information should be shown by private bus companies aso.

(i) Expected busarrival times should be displayed at bus stops to attract attention or be noticed by
waiting passengers.  That can be provided by redl-time information displays and web Sites.
SMSS could be utilized for this purpose.

19.3.3 Restructureof the Urban Public Transportation Sector in Bishkek City

The recommended structure of the urban public transportation sector in Bishkek City is shown in
Figure 19.3-4. It is recommended to create a new department which has jurisdiction over
comprehensive public transportation policies.  Three (3) organizations, under the new department,
manage and operate the trolleybuses, the midibuses, the minibuses and taxisin an integrated manner.
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Department of Urban Public Transportation Policies

BTD BPTE UTD
I
I |
Trolleybus Midibus Minibus Taxi
Source: JCA Study Team

Figure19.3-4 Structureof the Urban Public Transportation Sector in Bishkek City

19.34 Review of Fare System and Service Standards
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Review of Fare System

Review of the present fare system and proposa of an ICT fare system for public transportation in
Bishkek City is conducted in 19.5 Introduction of ICT Fare Collection System to Public
Transportation in Bishkek City.

Review of Service Standards

It is essential to enhance monitoring function of UTD to monitor and control actua bus operations.
At present, al bus companies including BTD and BPTE submit the daily quantity of vehicles to
UTD, with an honor or trust system.  Since there is no evidence, thereisno reliability.

The frequency of operations of vehiclesis planned by BTD and BPTE respectively. However, the
occupancy survey reveded that midibuses operated in dmost half of the planned operation. This
issue is recognized by Bishkek City and measures are discussed in the city council to ingtall GPS on
midibusesin order to control municipal equipment properly.

The Study recommends ingtalling the service quality cycle for evaluation and improving public
trangportation service.  The points of the cycle are:

() Recordsindicators of trangportation services, such as number of operation, frequency,
punctuality etc.,

(i) Open thoseindicatorsto the public

(iii) Evauation by the customer view and feedback the evaluation to service quality targets of
public transportation service providers.  Asit works properly, the quality of public
transportation service will improve gradualy.  Figure 19.3-5 shows concept of the service
qudity cycle on public transportation services.
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19.36

Source: EN13816:2002 (E)
Figure19.35 SarviceQuality Cycle

Other
Taxi Services

To provide supplementa public transportation service, taxi stands should
be developed. The taxi stand is a location where taxi can wait for
passengers on the road. Parking should be prohibited within 5 meters
near the intersection for road safety of waiting passengers. It is necessary
to clear driver’s view at near intersection for road safety. This mesasure
should be considered in curb management.

Proposed Projectsfor Urban Public Trangportation

Proposed projects are summarized asfollows.  The outline of each project is described in CHAPTER
24.
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Table19.3-3 Proposed Projectsand Implementation Plan

Project Title EYN— Cogt I mplementation Plan
Agency P (mil. USD) Short \ Medium Long
1. Physicd Extendgon/ Improvement
E;‘Solzrzn(gieo’r\wl etwork Reform public trangportation d
(UTD, BTD, BPTE, network tg bemoreeffident 0.3
Transport Inspectorate) and effective
BRT Introduction Plan Introduction to mgjor line
(BCDA) New BRT vehicle 05 |:>
development
zg;;‘gafor Trolleybus Introduction of ICT ticket by 10 D
(Bishkek City) kil '
ICT Ticket for All Transit
Modes Cashless public transportation :D
(Bishkek City) (Midibus Minibus) +0
(BCDA, UTD, BTD, BPTE)
BusLanesfor Pesk Hours | |ntroduction of public
(BCDA) transportation priority system 0.8
- with I TStechnology
Bus ¥iority Signdl Introduction of bus priority 08
(BCDA) signdl with ITStechnology. '
BusstOperation Monitoring Introduction of bus operation
?)B/CDA UTD, BTD, BFTE) monitoring sysemwith ITS 08 | >
7 L L - WSG’T"
g/uggﬂppmach Information | | yroduction of bus approach
(BCDA, UTD, BTD, BFTE) information sysemwith ITS 10 :3
(BPTE) sysem
{/r\?gogeT_lq mif)gdsa Eastand | Rurdl and urbentraffic
usTerminals ; ; ement
(MOTC, BCDA) Intrcherge improvermer 10
Bustermindsrehabilitation by
PPP
2. Inditutiona/ Law and Regulaion Improvement
andsst' de Mc’_vﬁha_?_emmgfg; Busstop fadility improvement ,
us Stopswith Tax an ion among : >
Parking (Curb management) Allocation transt 05 '
(BCDA) modes
Taxi, car, and truck parking
W:Liazﬁmﬂtgtglvi - Integrated public trangportation
Leve Improvement J W ITC (Bus | :>
(Transport Inspectorate) control certer) 0.9
Privete sector involvement and
PPPby Service Leve
Public Transport Priority Introduce public

(SByéth ) transportation priority system 10
with I TS technology

3. Capacity Development

Capecity Development on
Public Transportation
Management in Bishkek City
(BCDA, UTD, BTD, BPTE)

Source: JCA Study Team
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194 Cas=Sudy: TraleybusRoute Operating Plan

194.1 Background and Objectives

The Study conducted comprehensive traffic surveys and formulated the traffic demand forecast.  Now,
Bishkek City has a set of Origin - Destination (OD) data as a basis of trangportation planning. At this
moment, Bishkek City isintroducing new trolleybuses to enhance its operation, with a plan of reviving
or newly introducing some trolleybus routes. It is highly recommended to utilize the OD data to
study the most suitable and efficient route of trolleybus to be installed. Hence, this section shows a

case dudy of a plan of new trolleybus route operation to introduce a methodology of using the OD
data.

19.4.2 Planning Procedure

(1) Determinethe planning shereof anew trolleybusroute

| PT and Cordon jrve,/ | Present Trolleybus Network
| Present OD (2013) |
Public Trangportation " \L
OD (2013)
Sharedf Trolleybusin Pubic
Trangport OD at Trolleybus
Covering Area
Planning Share of aNew Trolleybus
Route
| New Trolleybus Network |
(2) Cdculate passengersof new trolleybusroute \L
Incressing Shareby
New TrolleybusRoute | Newly Covered Zones |

| |
y

(3) Plan of Operati || Pessengersof the New Trolleybus Route
anof Operation

Peak Hour Retio
Occupancy Survey
Heavy Direction Tréffic Ratio —

Required Operation Plan
(Capacity, Frequency, Vehicle Number)

(4) Financia Analysis V—‘

Operating Cost FareIncome

Source: JCA Study Team
Figure19.4-1 Planning Flow of a New Trolleybus Route
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19.4.3 Planning Shareof a New TrolleybusRoute
(1) Typesof TrafficZonePairs
The share of trolleybusis caculated by two types of traffic zone pairs as shown in Figure 19.4-2:

(8 Share in traffic zones along the route, between the zones can travel using the trolleybus route
without interchange, and

(b) Sharein traffic zones within trolleybus network, between the zones can travel using trolleybus
routes with interchanges.

Present B Presnt TraleybusRoute A
B present TrolleybusRoute B
B New TraleybusRoute C
21 Traffic Zone
. Treffic zoneswithin
Trefficzonesdongthe | | e crework
route: Direct Covered Indirect Covered
Plan

g Not Covered -> Direct Covered j
%Not Covered -> Indirect Cweredj

Indirect Covered -> Direct Oo/eredj

Direct Covered (No change)

Source: JCA Study Team
Figure19.4-2 Two Typesof Traffic ZonePairsand Their Changes by a New Route

(2) Direct Covered Traffic ZonePairsof Each Exigting Route

Table 19.4-1 shows the zones passed by existing trolleybus routes.  The zone number is same as
thetraffic zone which is prepared for traffic MP of this Study.

Table194-1 Direct Covered Traffic Zone Pairs

No. Route No. Traffic ZonesPassed by Trolleybus Route
1 TRO4 11, 10, 32, 32/44, 33/51, 52/53, 58/57, 60
2 TRO3 1,1/2,6,10/11, 10, 32, 32/44, 33/51, 51/53, 50/54, 55/49
3 TRO9 1,1/2,6,10/11, 11, 8/10, 32, 51/44, 50/45, 49/46, 49/48, 82, 82/48
4 TR10 28, 25, 26, 26/24, 30/23, 31/21, 32/44, 32, 10, 11/12, 11
5 TR11 25, 2524, 24, 23/24, 30/26, 6/30, 6/31, 10/32, 8/33, 33/34, 33/52, 53/51, 53/50, 54/50
6 TR14 36/12, 11, 8/10, 10/32, 6/31, 6/30, 6/7, 7, 5/15
7 TR17 25,24/25, 25, 23, 23/21, 31/21, 21/32, 32/44, 33/51, 52/53, 58/57, 60

Note : Traffic zone numberswrittenin theform of (" /") are the zones where the trolleybus route passes through the border
between these two zones

Source: JCA Study Team
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Planning Shareof a New Trolleybus Route

The share of atrolleybus in public trangportation by each trolleybus route is caculated as shown in
Table19.4-2. Theaverage of direct covered zone pairsis 11 percent and that of indirect zone pairs
isninepercent. These averages are set asthe planning share of anew trolleybus route.

Table194-2 Shareof Trolleybusin Public Transportation by Route

Shareof Trolleybusin Public Transportation (by person)
No. Route No. Direct Covered Indirect Covered (Zone PairsWithin
(Zone Pairsalong the Route) Trolleybus Network)
1 TRO4 17% 10%
2 TRO8 13% 9%
3 TR0O9 11% 9%
4 TR10 12% 9%
5 TR11 7% 9%
6 TR14 9% 9%
7 TR17 10% 9%
Average 11% 9%

Source: JCA Study Team

19.4.4 Planning New Routes

Following four routes are the candidate of revival or newly introducing trolleybus routes for Bishkek
City. Inthiscase sudy, TR 16 is selected to plan of operation, since the route is newly planned and.

@

el

©)

(4)

TR 5 (New): Routefrom M. Lermontov St to Djal-29 digtrict

Description: M. Lermontov St - Jibek-Jolu Ave - East terminal - Sovetsukaya St - Maksim Gorky St
- Mir Ave - IsaAkhunbaev St - Tynaliev St - Y ozhnayaMagistral St

TR 7 (Revive): Routefrom Zavod Frunzeto Tunguch microdigrict

Description: Intergelpo & - Chui Ave - Manas Ave - Kievskaya &t - Sovetskaya St - Jukeeva
Pudovkina St - Gorky St

TR 12 (New): Routefrom 6 microdistrict to West Terminal

Description: West terminal - Jibek-Jolu St - Manas Ave - Erkindik Blvd - Sovetskaya St - Mederova
S - Younusdieva St - 6 micro dist

TR 16 (Revive): Routefrom Ak-Orgoto Cirk

Description: Ak - Orgo - Gagarin &t - Nekrasova St - Lva Tolstogo St - Makhatma Gandi Ave -
Moskovskaya St - Beishendieva St - Manas Ave - Kievskaya St - Sovetskaya St - Ivanicyna St -
Shopokova &t - Chui Ave

19-15




The Study on Improvement of Urban Transportation
in Bishkek City of the Kyrgyz Republic Final Report

East Bus Terminal

o

West Bus Terminal

Source: JCA Study Team
Figure194-3 Existing and Candidates Trolleybus Routesin Bishkek City

1945 Passengersof New Trolleybus Route
(1) New TralleybusNetwork
The new trolleybus route to be planned is TR 16 and its passing zones are shown in Table 19.4-3.

Table194-3 TrafficZonesPassed by TR 16

Route No. Traffic Zones Passed by Trolleybus Route
TR16 3,1/4,1/5,2/5, 2,6,10/11, 8/10, 32, 32/44, 33/51, 51/44, 51
Note : Traffic zone numberswritten in the form of (/) are the zones where the trolleybus route passes through the

border between these two zones
Source: JCA Study Team

(2) Newly Covered Zones

To compare exigting trolleybus routes covering zones and the new trolleybus route covering zones,
Service condition were changed in zone pairs as shown in Table 19.4-4.

Table19.4-4 Traffic Zonesto be Changed by Passing TR 16

Service Condition ZonePairs

1-31-4,2-32-4,3-33-4,3-53-6,3-8 3-10,3-11,3-32,3-33,3-44,3-51,4-44

13 N i " D' i
ot Covered” to" Direct Covered 5464841041141 433444451

“Not Covered” to“Indirect Covered” 3to each covered zone, and 4 to each covered zone

“Indirect Covered” to “Direct Covered” 1-5, 2-5,5-33,3-44,5-51

Source: JCA Study Team
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(3) Passengersof theNew TralleybusRoute

Based on the Table 19.4-4, OD volume and increment trolleybus users of each OD pairs, where the
service condition changed, are caculated and summarized in Table 19.4-5. The number of
increment passengers is smple increase from existing trolleybus users, which does not include
transferring passengers from existing trolleybusto the new route.  Thisisamoderate estimation.

Table194-5 Edimated Passengersof TR 16in 2011

: " Number of PL_jb“c Present Planned Shareby | Number of Passengers
Service Condition Trangportation | TrolleybusUsers NewRoute(%6) | Inaressing (pax / day)
Users(pax / day) (pax / day) g(p Y
“Not Covered” to
0,
“Direct Covered’ 35922 2,033 1% 2309
“Not Covered’ to
“Ircirect Covered! 51,101 2,148 % 3084
“Indirect Covered’ to
0,
“Direct Covered” 4,866 162 11% 373
Total Number of 91,8883 4343 5,766
Pasengers

Source: JCA Study Team

Table 19.4-6 shows the numbers of passengers from 2011 to 2023.

Table194-6 Egimated Passengersof TR 16in 2011, 2013, 2018 and 2023

Year Number of Passengersincreasing (pax / day)
2011 5,766
2013 6,255
2018 6,147
2023 6,243

Source: JCA Study Team

19.4.6 Plan of Operation

Asthus far described, daily passengers of the new route are estimated. However, it isrequired plan of
operation which focuses on peak hoursin heavy direction.

(1) Peak Hour Ratio

Occupancy Survey conducted in June 2012 revealed the hourly passenger volume on road as shown
in Figure19.4-4. The peak hours are in the mornings and afternoons, the highest is recorded at 10
percent. Thus, thetarget peak hour is set a 10 percent.
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0 1,000 2,000 3,000 4,000 5,000 (pax)

6:00

8:00
10:00 10%
12:00
14:00
16:00
18:00

20:00

22:00

East -> West

Note : Hourly Passengers estimated at survey station No.3 (Akademiyanauk) of Occupancy survey conducted in
June 2012.
Source: JCA Study Team

Figure19.4-4 Hourly Passenger Volume Observed at Occupancy Survey

(2) Heavy Direction Traffic Ratio
Heavy direction passengerstraffic ratio is 53 percent as shown in Table 19.4-7.

Table194-7 Heavy Direction Traffic Ration

N Number of Paseengersfrom .
Diredtion 7:00A.M. t0 10:00 A.M. (pax) Ratio
East -> Wes 11,678 47%
West -> Eadt 13401 53%
Tota 25,079 100%

Source: JCA Study Team

(3) Reqguired Vehide

As shown in Table 19.4-8, required vehicle operation quantity are from 4.0 to 4.4 per hour.
However, in those cases, intervd of each vehicle is about 20 minutes and that is a very scarce
operation frequency. In the standpoint of service levels, it is recommended 10 to 15 minute
intervals” to be competitive to aminibus.  Asaresult, vehicle quantity should be five per hour and
requires seven vehiclesincluding spare vehicles.

2 AverageInterval (Heedway) of 10- 14 minutesisthelevel of service B , second level of service, defined by “ Transit Capacity and Qudlity of
Service Manudl -2 Edition”, TCRP, 2003

19-18



The Study on Improvement of Urban Transportation

in Bishkek City of the Kyrgyz Republic Final Report
Table19.4-8 Required VehideNumbersof TR 16in 2013, 2018 and 2023
Number of Heavy Peak Hour Required Required .
Pasengers Peak Direction | Heavy Direction | Freguency Vehicle Requ_lred
. Hour . . . Vehicle
Increasing Ratio Traffic Passengers (Vehicle/ Operation Number
Year | (pax/day) Ration (pax / hour) hour) Number
(6) =
@ =D)x(2)x 6= : (n=@©)/
@ 2 (€)) (200 min) / x
3 (4) / 126 pax (60 min)* x (5) 80%
2013 6,255 332 26 44 55>6
2018 6,147 10% 53% 326 26 42 53>6
2023 6,243 331 26 44 55>6
Required Vehiclesin the View of Intervals 50 6.3->7

Note: * 100 minisarough estimation of turnaround time for onevehicleon TR 16.  Thisisaca culation how many

vehiclesare required to operate in pesk hour

** 80% isausageration of the vehicle

Source: JCA Study Team

19.4.7 Financial Analysis

(1) Operating Cost

The operating cogt is roughly estimated in this case study.  The unit operation cost of a vehicle by

one round trip is caculated based upon satistics of 2008, 2009 and 2010.

It is estimated at 500

SOMS per one round trip.
Table19.4-9 Egimated Yearly Cost of TR 16in 2013, 2018 and 2023
Required : Unit . Yearly
Vehicle OEG(;S\:IQQ Number of Operation o ergt?lolr): Codt Operation Cost
Year Operation (Hour) Trips Cogt* (SOMS (gOM S/ day) (1,000 SOMS/
Number / Roundtrip) year)
@ (&) @ =0x@ 4) ©=Q)x@ | (6=(5)/365
2013 44 66 33,000 12,045
2018 42 15 63 500 31,500 11,498
2023 44 66 33,000 12,045
Note: *Unit Operation Cost isaverage of that total cost of BTD divided by the number of dl round trip in 2008, 2009 and
2010.

Source: JCA Study Team

(2) Farelncome

The fareincome of aday is calculated by estimating the number of passengers multiplied by fare of
eight SOMS.

To edtimate annua income, it should be considered that the passengers during the weekends are less
than that during weekdays. According to the occupancy survey, number of passengers in the
weekend is 93 percent of that in weekdays. The number of weekdaysin ayear is assumed at 247
days and that of the weekendsis assumed at 118.

Thus, yearly fareincomes are calculated as shown in Table 19.4-10.
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Table19.4-10 Edimated Yearly Farelncomeof TR 16 in 2013, 2018 and 2023

Number of Number of
Incheasingg?nsthe Increasingg?nsthe Number of | Number of Fare Yearly Farelncome
Year Weskday Weskend Weekdays | Weekends (1,000 SOM S/ year)
(pax / day) (pax / day)
@ @ (©)] (@) B [OH(DXD+B)xX(A}x(5)
2013 6,255 5817 17,851
2018 6,147 5,717 247 118 8 17,543
2023 6,243 5,806 17,817
Note : *Unit Operation Cost isaverage of that total cost of BTD divided by the number of al round trip in 2008, 2009 and
2010.

Source: JCA Study Team

(3) Profit
Based on the above mentioned assumptions, profits by operating TR 16 is estimated as shown in
Table19.4-11.
Table194-11 Estimated Profitsof TR 16in 2013, 2018 and 2023
Yearly Operation Cost Yearly Farelncome Profit
Year (1,000 SOM S/ year) (1,000 SOM S/ year) (1,000 SOM S/ day)
@ (] 3=2-1)

2013 12,045 17,851 5,806

2018 11,498 17,543 6,045

2023 12,045 17,817 5772

Source: JCA Study Team

19.4.8 |ssuestobeConddered

+ The unit cost of vehicle operation is very roughly estimated and more it is required to study
precisdly.

* The amount of subsidy should be considered in the standpoint of what is affordable by the City
budget.

195 Introduction of ICT FareCallection System to Public Trangportation in Bishkek City

195.1 Background

The current public trangportation fare collection system in Bishkek City adopts a basic sysem which collects
coins from dighting passengers by a bus driver. Therefore, management of fare collections is not
convenient. Moreover, no passenger data is accumulated by bus enterprise, informetion which can be
vital data for adequate bustimetables, or route setting based on actud demand.

The EBRD is supposed to fund for ICT card fare (E-PAY) collection sysem introduction to trolleybus
enterprise as a Public - Private Partnership scheme. However, the project has not started yet.  In order to
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enforcethe ICT card system introduction, which is feasible to Bishkek City public trangportation, the JCA
Study Team suggested to EBRD to implement the pilot project for the ICT card fare collection system, based
ontheresult of public trangportation survey in Bishkek City which was conducted by the JCA Study Team in
July 2012. EBRD has requested to use recommendations made after implementing pilot project on
ICT card fare collection sygemintroduction by JCA. However, selection of the consultant for the E-PAY
sydem inddlation on tralleybus by EBRD has not been carried out as previoudy scheduled. The
conaultant for the Feasibility Study was sdected in later hdf of April 2013, Thus efficient detailed
discussion about the EBRD E-PAY project has not been done between EBRD sde and the JCA Sudy
Team during the JCA Study period.

Therefore, the JICA Study Team raisesthe issue of necessity of discussion for theintroduction of ICT fare
collection system to Bishkek City public trangportation in this report.

195.2 Definition of ICT System

The ICT system uses a reloadable, contactless eectric money card, which has been used for public
trangportation fare collection sysem such as e-money, security card key, and identification cards dl over the
world. ThelCT Card System has numerous benefits such as no need to carry amdl coinsto pay every
time, less risk of card wear and tear compared to magnet or contact type cards (which were formerly used
before contactless ICT cards), possble to regiger persond data and accumulate bus users origin and
dedtination (OD) datawhich will be vitd datafor route networks, fare policy and frequency of bus operation
planning. Further, fare collection sysemsusing ICT card is able to provide various sarvices such astrandfer
discounts, monthly pass, sudent/senior discounts, frequent user discounts, and a the sametime can be used as

prepaid eemoney a soreaswell.

1953 OvesasPractices

The ICT fare collection sysems are widdy used around the world.  The following teble shows some
examples of ICT fare collection card system around theworld and their characteridtics.  Each casehesits
own method of card sdling and reloading fare payment, but the basic mechanism of using card is Smilar.
Some of them have multi-functions of money rdoading, baance check and different purpose of use like

prepaid e-money for shopping aswell.
Table1951 Examplesof ICT FareCallection Card Sysem in Overseas

Nameof card L ocation Function of use Key Features
MTR, Bus Fary, LRT, Tranand |- Rdoadablea gation and
1 | OctopusCard HongKong other transactions, e money convenience gore
Bus, Metro, Tram, Funicular, Ferry, |- Sdl at Kiosk
2 | lstanbul Cad Istanbul searbus, Future: other transactions, | - No regidration required
Civic savices e-campus
3 Suica and Other ICT Tokyo Japan Railways, Metro, Bus, - Need regidration for purchase
cards Railwaysrun by private companies | - Refundable
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Nameof card L ocation Function of use Key Features
and other transactions, E-money. - Usefor Public trangportation and
shopping
- Auto reload from bank account to
the card / mobileispossible
Bus, Tube, Tram, DLR, Over - Rdoadable through web site.
4 | Oyster Cad London ground, National Reilway - Autordoad ispossible
Public Bus - Rdoadable a ticket shop
- Planning to introduce same card
5 | Spasscad Dheka for current Bangladesh railway,
ferry and future BRT / MRT

Source: JCA Study Team

Autometed, ssfeand No nead to prepare smdl Smooth boarding and Accumulateusers data
accuratefare callection coins dighting for demand andyssand
marketing

Source: JCA Study Team
Figure1951 Key Featuresof ICT Card and Photosof ICT Card Usein Different Occasons

1954 ICT Card Sygem Mechanism

Theflow of ICT card use mechanism which is being implemented around the world in generd is described
in Figure 19.5-2. The optimum ICT sysem for the public trangportation in Bishkek City should be
congdered during feasibility study or pilot project implementation sage of ICT fare collection sysem
introduction.

(@ HFird, public transportation user needs to obtain ICT card at card ticket shop and deposit money in the
cadto pay fare

(b) Passengers haveto touch the ICT reader / writer termina when boarding and dighting to pay the fare.
Passenger can rdload money to the card at the card shop and other locationsif the baance becomeslow.

(¢) Passenger can check thebdance stored in ICT card through card reeder device display in the busitrain or
card ling shop.
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(d) Whenthe baance gtored in the card isnot enough to pay for public trangportation, the passenger needsto
reload money intheCT card a shop before boarding.

CardSell /
Re-load shop Jig Clearing
T l W Transaction Data AN
Card Data e ®
. % v ‘
1
== ¥
User Data
ICCard Bus / Shop Accumula'flon
Card Reader / Analysis

Source: JCA Study Team
Figure195-2 Flow of IC FareCollection Sysem

1955 Roleof Relevant Agency for thel CT FareCollection System?®
(1) Government Agency

The government agency will be regpongble for the adminigration of the fare collection sysem using ICT
cad. Theroleof government agency isto:

+ Egablishthestandard of ICT fare collection sysem operation.

+ Regulate ICT fare callection system among the public transportation modesin Bishkek City.
+ Set up the dtrategy of future optimum ICT card sysemin Bishkek City.

+ Monitor the sysem operation and evaluate whether the syslem s functioning asintended.

« If any defect is reported in the system operation, indruct the relevant agency to fix the defect or
improve the system operation.

+ Plan and implement meesures to improve fare collection sysem operation and passenger services.

Fare collection sysemusing ICT card will hepimprovetherole of the government agency in thefollowing
three aspects

+ Public transportation operation monitoring

+ Public trangportation service planning and improvement

3 Thissection contentsare referred to thefindl report of JCA Project for Improving Fare System of Mass Transportation in DhakaCity Area
through ICT Proposd and Recommendation for ICT Card System induding Clearing House September 2012
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2

©)

1956

@)

+ Farepalicy formuldion
+ Fare collection system operation monitoring
Card Isuer

All ICT cards prepared for the card management system operated by the card issuer.  Status of each card
such as usr’ s data, issuance, reoad, withdraw, return, logt, solen and abandoned will be recorded in the
card database and updated.  Baance Sored in the card is dso recorded in the card database and updated as
the card isusad for payment.

The amount of money paid by the passenger as prepaid deposit will be depodited in the dearing house' s
account. Card issuer records a black lig of the cards that have been invaidated due to loss or theft and
cannot be used for payment.

It is possble to have multiple card issuersin the fare collection system or other gpplications aslong asthe
card is the same type and have the same data Sructure.  In this case, card issuer mugt be identified in the
datagored in the card.

Fare collection system must be equipped with high level security system to prevent fraud and protect itsdf
frommdiciousattack. DatagoredinthelCT card must beencrypted and authentication isrequired before
the datais exchanged between ICT card and card resder/writer.  Security keys used for the sygem must be
centraly managed by the card issuer.

ClearingHouse

Clearing houseisindigpensablefor ICT card toll collection system if multiple bus operators or other service
providersareinvolved. Clearing house hasthe two mgor functions, asfollows

+ Transaction processing
+ Fare collection settlement

All'ICT card transaction data will be sent to the dearing house for fare settlement.  Clearing house will
process these dataand cd culate the amount payable to each bus operator and service provider.

Basad on the transaction processing results, dearing house will transfer the amount of fare they collected
from card issuer's account to each bus operator.  This will be done through fund trandfer between the
accounts kept by dearing house.

Congderation of thePilot Project
Preparation for Public Trangportation ICT Fare Callection Sysem Pilot Project

The flow of the public trangportation ICT card fare collection sysem pilot project tasksis shown beow.
Thedetailsof each task are described in the next section.
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Current Public Transportation Survey and
Analysis

Selection of the Target Public
Transportation Mode

Criteriasetting

1. Budget

2. Practability

3. Network characteristic
4. Impact assessment

5. Others

Trolley Bus Midi Bus Marshrutka

e i

Selection of thetarget route

Criteriasetting

1. Number of passenger
2. Network characteristic
3. Practability

4. Impact assessment

5. Others

Formulate methodology of thesocid
experiment

Planning of the Social Experiment

1. Function Setting

2. Scaleand Cog

3. Selection of Necessary Equipment

4. Coordination with Relevant
Organizations

5. Cash Flow Condderation

6. Software Development

7. Schedule Setting

8. Makingof OperaionManuals

9. Staff Training

10. Implementation Arrangement

11. Technical / Finandial / Social Impact
Evaluation Survey (Before/ During/ After
the experiment)

12. Monitoring

13. Modification

14. Finalization of the System Setting

Source: JCA Study Team

Figure195-3 Flowchart of thePilot Project Preparation
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(2) Sdection of theTarget Public Trangportation Mode

Public trangportation survey was conducted by the ICA Study Team in July 2012 as shown in Table
19.5-2. Based on the result of the survey, feaghility of the ICT card fare collection system pilot project
was evaluated as shown in Table 19.5-3. The JCA Study Team recommends trolleybus as the target
mode. However, it is preferable to cover dl public transportation modes in Bishkek City in future as
common |CT fare collection system.

Table1952 Public Transport Modein Bishkek City (Asof 2012 August)

Tran“s/lp gcrlteatlon Current Condition Pr;?étc?jtilg;gtor
Operation body Public: Bishkek Trolleybus Department (BTD) EBRD will support
Routeand Length | 7 Routeswith 87 fleets/ 104 km ICT cadfare
Modd share 5% sharein public trangportation collection system
Hat faerae: 8 SOMS introduction in future.
Trolleybus Monthly ticket : 225 SOMS
Fare Common Monthly ticket for Trolleybusand
MidiBus: 495 SOMS
Monthly ticket for Student : 175 SOMS
. Public: Bishkek Passenger Transportation Possihility tointroduce
Operation body Enterprise (BPTE) ICT cadfare
Routeand Length | 17 Routeswith 283 fleetsin the City / 418 km collection sysem
Modd share 2% sharein public transportation introduction in future.
Midibus Ha faerae: 8 SOMS
Expressminibus: 12-17 SOMS
Fare Common Monthly ticket for Trolleybusand
Midibus: 495 SOMS
Monthly ticket for Student : 175 SOMS
Operation body Private 41 companies Itisdifficult to conduct
118 Routes running with 2,000 fleets per day during | ICT card fare
iribs RouteandLength | i seeson/ 4300 km collection system pilot
Modd share 60% sharein public transportation project by internationd
Fat farerate: 10 SOMS (12 SOMS after 21:00 donor.
Fare
PM.)
Operation body Privete own :13 companies Posshility to introduce
Taxi Routeand Length | None/ Over 2,000 taxi are operdting ICT qu fare
Modd shere VeayLow collection sysem
Fae Distance basad introduction in future,
All public trangportations farein Bishkek City iscollected by busdriver in cash without any fare collection device

Source: JCA Study Team
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Table195-3 Evaluation of Prioritiesfor Implementation of ICT Fare Callection Sysem
Introduction Pilot Project by Trangportation Modein Bishkek

Tra”hjo;;a“m Practicability Cost Sustainability
1 |Trolleybus Good Good Good
(Support from | Flat fare/ Fixed route | Limited route so that | EBRD is supposed to implement E-ticket
EBRD) | fewest operation easy to control but system to trolleybus.
routes limited passenger
easy to monitor
2 |Midibus Good Fair Fair

Flat fare/ Fixed route | Limited routes so that | It is preferable to consider the introduction
/ Limited operation | easy to control large | in futurein terms of user’s convenience

routes number of user will | and OD data accumulation.

be expected if the

government expand

midibus routein

future.

3 [ Minibus Poor Poor Poor

2typesof fare/ Potential ICT card Minibus adopts franchise system and
Private Own/ Largest | user number isthe drivers are working independently so that
and complicated highest. But itisdifficult to introduce the system as
operation routes introductionis international aid scheme.

difficult becauseof | However, it ispreferableto consder the
the vehicle operation | introduction in terms of user’'s

system. convenience since minibus plays
significant role for public transportation in
Bishkek City.

Source: JCA Study Team

(3) Itemstobeconddered for ICT farecollection
(@ Adminidration Organization of ICT Fare Collection System

To edablish ICT fare collection sysem for public trangportation modes for Bishkek City, the
government needs to play the role as adminidrative organization.  Urban Transportation Department
(UTD) of Bishkek City mayor's office is the current governmentd responsible agency for al public
trangportation modes induding public and privete sectors for trangportation fare planning and
trangportetion operating route condderation. If the current exiding governmentd orgenization is
utilized for the ICT fare collection card system for the public trangportation modes in Bishkek City,
UTD isapotentid adminigtrative organizaion. In tha case, it is necessary for UTD to strengthen its
adminigtrative cgpacity to governthe ICT fare collection card system and public transportation operation
control.

(b) System Setup
(¢) ICT Card and Fare Setting
(d) Socia Experiment Preparation

Itemsto be considered for ICT fare collection system introduction are described in Table 19.5-4.
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Table1954 ItemstobeConddered for ICT FareCollection System Introduction
Inditution and L aw, Regulation, Guiddine
Item Detail to be Discussd Remarks

1 | Adminigration organization | Respongbleagency of ICT card system | Urban Trangportation Department of

for public transportation Bishkek City mayor’soffice(UTD) is
candidate as exiding governmentd
agency conddering ther rolefor public
trangportation in Bishkek.

2 | Clearinghouse If ICT card sygemwill cover dl public | -Need to condder if it uses ase-money
trangportation modes and the number of | for shopping purposeaswell.
thelCT card exceed acertan number in | -Mobile Company or Bank in Bishkek
thefuture, dearinghouseneedtobeset | would bethe candidatefor dearing house
up under ICT card authority. sting.  Mobile company might be

suitable considering mobile use
expanson in Kyrgyzstan while fewer
rate of bank account holder in
Kyrgyzstan.

3 |Cadisuer Operation and management methodof | Theissuer would be expanding the card
ICT sysemin Bishkek City businessoperation for other fields.

4 | Radiowavelaw Reevant for sending datafrom card Need to confirmif thereisrdevant law
reeder to saver for radiowaveuse

5 | E-money governing law Rdevant to ICT card usefor busfare Need to confirmif thereisrdevant law
payment and e-money use for emoney commerce.

6 | Account and auditing Rdevant to ICT card dearing house Need to confirmif thereisrdevant lav
regulations control for dearing house account and auditing
governing e-money emoney.

7 | Privacy protection law Rdevant to ICT card user information Need to confirmif thereisrdevant law

registration for privacy protection.

8 | Company law In case of PPP egtablishment for ICT card | Nead to confirmiif thereisrdevant law
fare collection system operation for PPP.

9 | Drivers wagesysem Informed consent among busdriversand | Need to consider adequate dary for
financid divison of busenterpriseabout | driversto sugtain ICT card fare collection
new ICT fare collection system sysem.

| System Setup
Item Detail to be Discussed Remarks
1 | Softwaredeveopment - ICT card function setting and operation | Need to discuss future potentid use

management method additiond functions such as emoney

- Necessary dataitemsfor OD data from the devd opment sage

- Necessary function for rload,
withdraw, card information diplay

- Daaprotection

2 | Operationcogt estimation | Running cost for ICT farecollection Method of introduction and operation
system contract.

3 | Fare collection management | - On lineor off line setting during On line is required if the sysem covers

sysemand work flow trangportation operation card lossand refund system.
- Device datatrangmisson sysem and its
work method

4 | Sdection of theequipment | Security levd, transaction speed, cogt, Consider future expandon use (ex. ICT
(ICType/ Cad Type/ sngleuseor multipurposeuse, support | card use, coverage areaand function).
Kindsof cards) sysem, type of function, maintenance

Co4, EtcC.
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ICT Card and Fare Setting
Item Detail to be Discussed Remarks
1 |Farecdllectionandrdoad | - Ha rate/ Digance based fare Current fare systemiisflat farerate.
Setting - ID regigration/ No regidration However need to consider future
- Sdtting of card reload amount possihility of fare system changea
- Busstop setting progranming stegefor ICT card system
ting.
2 | Cadrefund, damageand Refund system, in case of card damage or | ID regidration isrequired if the systems

loss

loss

induderefund, damage and loss sarvice

3 |ltemstobelegidaeon - Boarding / dighting point Receipt will beissued a card shop.
display / receipt - Amount of fare/ deposit Display will beinddled at ticket shop/
- Dae ingdeof publicbus.
- Language (ex. Russan, Kyrgyz,
English)
4 | Processof card use - How towithdraw / rdoad fare Redevant fadilities setting need to congder
- Location of card reader setting together with the method.
5 |Mehod of cad sdesand - Set up ticket Sl and rload shop Congder based on average monthly
reload - Incentivefor IC card use expensefor public trangportation usersfor
- Set up amount of card reload (maximum | commuting.
/ medium/ minimum)
6 | Cadfunction setting Expansion of use(ex: E-money, public | Need to discussfuture potentid use
(Present / Future) utility reloads payment) additiond functions such ase-money
from the devdlopment Sage
7 | Regigrationof cardholder | Regigration of persond data/ no Itisrdated to card refund, damege, loss
information registration type sarviceand monthly passcard sysem.
8 |Bdancecheck - Card reader device Baance check through HP will be
- Device setting placeto check the required | D regigtration system setup.
bdance

- Possihility to useinternet HP access

Socid Experiment Preparation

Item Detail to beDiscussed Remarks
1 | Method of farewithdraw, - Roleof ICT card usefor thepublic | For operation gaff and ICT card usars
reload, dataaccumulaion trangportation
- Reload location and amount
2 | Preparetraining manudsfor the | Manudsfor the devise use, guidance | For operation rdevant Saff
socid experiment to users, datamanagement, dearing
sysem
3 |Traning of ICT cadfare St training (Busdriver, ticket shop, | Efficient informetion of ICT card fare

collection system operation datamanagement, dearing and users) | collection system nesdsto bewdl
explained and discussed among rdevant
officersand drivers
4 | Publicity of thesocid - Usage of ICT card information For public transportation users
experiment - Publicity means
- Duration of the publicity
5 | Evdudion survey - Monitoring of the operation Both technica and socid impact survey is
(Before, Duringand afterthe | - Finendd andyss required.
experiment) - Daacallection
- Interview survey from operation Saff
and card users

Source: JCA Study Team

19-29



The Study on Improvement of Urban Transportation
in Bishkek City of the Kyrgyz Republic Final Report

195.7 Recommendationsfor Public Trangportation ICT Card Fare Callection Sysem Introduction in
Bishkek City

v' Although ICT card sysem was supposed to be introduced to trolleybus by EBRD, other public
trangportation aso need to be put in place for effective and sugtainable card use, from the sandpoint of
user’ s convenience and to accumulate public trangportation use data (OD data) for public trangportation
operdtion andyds.  In addition, from the sandpoint of sustainable ICT card system operation business,
it is necessary to expand both card user and card use number to cover operation cogt by expanding
coverage public transportation mode and the area

v To enhance ICT card use anong card holders, it is important and effective to introduce card use
incentives by providing discount / point sysem by rdoad amount or withdraw amount.  In Kyrgyzstan,
shopping point card sysem has dready been introduced in some sores by usng ICT card to attract
cusomer and for the shop marketing drategy. If the public trangportation ICT card will be able to
introduce discount or point system only for the ICT card use, the card use would be popular among
citizens.

v Since bank account holder and credit card user quantities in Kyrgyzstan are few, development of
potentia prepaid card (e-money) system usage, asin the cases of USA and Philippines’ might yidd high
usage because of dear account record, easy reload and payment method and limited amount of reload
cash. It would particularly target for smal scae commerce such asbusfares and supermarket shopping.
Therefore, if the public trangportation fare ICT card and multipurpose function of the ICT card combine
as emoney with user’'s incentives, ICT card use and the card business sudainability would be
drengthened and grow.  In addition, mobile companies can be a potentia significant actor for ICT
card system business by introducing mobile based payment and reload sysem to public
transportation modes in Bishkek City.

v’ There are some boycott and disuse of ICT fare collection system by drivers in other countries due to
decrease of driver’ sincome by theintroduction of thesyslem.  Congideration of adequatedrivers wage
levd and drivers performance evaduation system based on their good driving manners and safe driving
arerecommended. Therefore, introduction of driving manners and safe driving are recommended
together with the ICT fare collection sysem to maintain ICT card fare collection sysem and
improvement of bus service qudity effectively.

4 Wal-Mart StoresInc. and American Express Co. form ateam on areloadable prepaid card for shoppersin USA.  PVB Card Corporation
(PVBCC) and ICB Internationd Co, Ltd., in partnership with the City Government of Bacoor of Philippineissued thefirgt prepad card
combined with City identificationcard.  Both of the prepaid cards are targeted on non bank account holder group.
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CHAPTER 20 AFFIC FLOW AND CONTROL SYSTEM IMPROVEMENT PLAN

20.1 Traffic Flow Improvement Plan
20.1.1 Introduction

Traffic flow improvement refers to a st of traffic engineering solutions or measures that are intended to
improvetraffic movement in the road network particularly at bottleneck points, wheretraffic flow isimpeded
by various factors such as physica condraints and inadequiate traffic trestment.  These traffic engineering
solutions or measures are a codt effective way to improve traffic flow. They can be implemented in a
relatively short time and with low cogt as they do not require acquisition of additiond land and large-scde
physica congruction work.  On the other hand, knowledge of traffic flow characterigtics and experiencein
the traffic management solutions or measures are required for the design and implementation of the effective
solutions or measures.

Theroad network in the centrd area of Bishkek City has a grid type formation and mogt of the intersections
are of gandard type four-leg intersections.  In principle, physica solutions or measures such as modification
of intersection geometry are not necessary for thesetypes of intersections.  However, thereisroom for traffic
flow improvement. Signd phase sequencing and timing plan may need review and updating. Lane
assgnments can be modified to increase effective intersection cgpacity. Pavement markings need to be
drawn a mog of the intersections.  Prohibition of roaddde parking that reduces road capacity and disurbs
smooth flow must be grictly enforced.

There are severd irregular shaped intersections in the city where traffic flow can be improved by applying
physca solutions or measures within the exigting right of way in addition to the soft solutions or messures
mentioned above.

This chapter presents the proposed traffic flow improvement plan that takes up intersections identified as
candidates for traffic flow improvement and discusses solutions or measures to be implemented. 1t is noted
that the proposal has been formulated after ashort Stevist and limited treffic rdlated detaavailable.  Detaled
andyds of traffic conditions at the sdected intersections based on the traffic count datais required to findize
theimprovement plan.

20.1.2 Procedure
The Traffic Flow Improvement Project is carried out by following the steps:
(i) Selection of candidate locationsas bottleneck point
(i) Andydsof traffic behavior at bottlenecks
(iii) Identification of issuesand problems
(iv) Formulation of plausbleinterim solutions or measures
(v) Codedimae

(vi) Sdectionof project locations
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(vii) Implementation of plausible solutions or measures
(viii) Pogt implementation evaugtion

Each gep of the procedureis explained in the following sections

20.1.3 Bottleneck Points

A tentativeligt of candidate locationsfor traffic flow improvement has been prepared based on theinformation
given by the counterpart gaff. Theligt is not necessarily condusive and can beflexible.  Thus, the ligt will
be updated during the course of the project.

Stevidtswerethence conducted to observe generd traffic conditionsand physica conditions of the candidate
gtes A totd of 29intersectionsand locations are seected as candidate locationsfor traffic flow improvement.
They are shown in Table 20.1-1 and in Figure 20.1-1. The locations where improvement solutions or
meesures are implemented will be sdected among these candidate locations basad on the sdection criteria
which indude traffic volume, number of public trangport routes, sgnificance of issues, and degree of
improvement expected, among others

Table20.1-1 Candidate Locationsfor Traffic Flow I mprovement

No. L ocation
1 Chui Julius Fuchik
2 Jbek-Jolu Julius Fuchik
3 Jbek-Jolu MolodayaGvarida
4 Moscowskaya Asandiyev
5 Sovetskaya Bayalinov
6 Jibek-Jolu Alamedin River
7 Jibek-Jolu Almatinskaya
8 Almatinskaya Sdieva
9 Chui Ibraimov
10 Lev Tolstoi Asandiev
11 Lev Tolstoi Molodaya Gvardia
12 Lev Tolgtoi Chapaeva
13 Gorky Sovetskaya
14 Jukeev Pudovkina Akhunbaev
15 Jukeev Pudovkina Suyerkulov
16 Chui Almatinskaya
17 Almatinskaya Ahunbaeva
18 Chui Naberginaya
19 Pravda Funze
20 Kulaova Ibraimova
21 Jibek-Jolu Togolok Moldo
22 Bakinskaya Anul
23 Gagarina Baha-Frunze
24 Profsoyuznaya
25 Narksa Suhe Batora
26 Gagarin Doronbek Sadyrbayev
27 Mir Gorky
28 Jibek-Jolu Kuliev
29 Jukeev Pudovkina Suerkulov
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Figure20.1-1 CandidateL ocationsfor Traffic Flow Improvement
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20.14 Typical Problem

The sSite observation was conducted to monitor the traffic conditions and possibly identify the problems a the
candidatelocations  Thetypica problemsfound by the Site observation are presented asfallows

@

el

©)

4

©)

(6)

I nter section Geometry

Inadequiate intersection geometry such as skewed connections, large intersection aress, offset legs and
sudden change of road width often reducesthe intersection capacity and causetraffic congestion.  Irregular
shgpes d o increase possibility of traffic accidents.

Traffic Signal

The treffic Sgnd is a device which controls right of way of vehides and pedestrians @ the intersection.
Properly designed signds can efficiently handle the conflicting traffic flowswithout sacrificing the capacity.
On the other hand, if phase sequence or timing plan isnot adequeately s, it will adversdly affect the smooth
flow, reduceintersection capacity, and cause congestions

Lane Assgnment

Lane assgnment means designating the direction of movement of vehides on each lane of multilane road.
Lane assgnment & intersection approach often needs to be different from that a mid-section to cater for
turning movements of vehides. Additiona lanes may be creaied to segregate vehicles of different
movements.

The direction of movement is normally specified by pavement markings and overhead sgns. If lane
assignment does not match the traffic demand, or if lane assignment is not specified, traffic flow becomes
irregular and cgpacity will be reduced dueto swerving actions of vehicles.

In Bishkek City, the number of lanesand lane assgnment at intersection gpproach isdways same asthat at
mid-section.  Although additiond right turn lane is provided & the gpproach of some intersections, no
additiond left turn lane that catersfor the turning vehiclesexigs a intersection gpproach.

Pavement Marking

The pavement markingisatool to guide vehicles and pedestrianson their orderly flow.  Lack of pavement
markings often creetesirregular movement that reducestraffic cgpacity and could result in traffic accidents.

Deteriorated Pavement

Deeioraed pavements are factors that reduce the road capecity as vehides are forced to dow down
unnecessarily.  These are d<o traffic hazards to safe driving as drivers often swerve sSdeways to avoid
potholes.

Roadside Parking

Although there are paid roaddde parking with attendants, parking is not properly managed in Bishkek.
Illegd and inadequate parking is rampant. Roadsde parking tekes up dmogt full lanes resulting in the
reduction of road capecity.
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(7) TrafficVolume

If totd traffic volume at an intersection reaches potentia intersection capacity determined by intersection
geometry, congestion occurs regardiess of the traffic management solutions or measures applied. It is
important to determine by obsarvaion and data andlyss whether potentid intersection capacity is fully
utilized or not in developing traffic flow improvement solutions or measures.

20.15 Iswesat Bottleneck Points

Preliminary observation of the Ste was conducted to observe the traffic condition and to identify the traffic
management issues a each location.  Traffic management issues at the sdlected locations are summiarized in
Table 20.1-2. Description of theisues s presented in the next section together with the plausible interim
solutions or measures proposed.

Table20.1-2 Traffic Management |ssuesat Sdected L ocations

Intersection Intersection Signal .Lane Paverr.lent Pavement Road'-side Traffic
geometry assgnment | marking parking | volume
1 | Chui / Julius Fuchik X X X X X
2 | Jibek-Jolu / Julius Fuchik X X X X
3 | Jbek-Jolu/ M Gvardia X X X X
4 | Moscowskaya/ Asanaliyev X X
5 | Sovetskaya/ Asanaliyev X X X
6 | Jbek-Jolu/ Alamedin River X X X X
7 | Jbek-Jolu / Bayainov X na X
8 | Almatinskaya/ Sdlieva X X X X
9 | Chui / Ibraimov X X
10| Lev Tolstoi / Asandiev X X X
11|Lev Tolstoi / M Gvardia X X
12| Lev Tolstoi / Chapaeva X X X
13| Gorky / Sovetskaya X X X
14| JPudovkina/ Akhunbaev X X
15| JPudovkina/ Suyerkulov X X X X
16 | Chui / Almatinskaya X X X
17 | Almatinskaya/ Ahunbaeva na X
18| Chui / Nabergnaya X na X X
19| Pravda/ Funze X na X X
20 | Kulatova/ Ibraimova X X X X
21| Jbek-Jolu/ T Moldo X X X
22 | Bakinskaya/ Anul X X
23| Gagarina/ Baha-Frunze na X X
24 | Profsoyuznaya X na X X
25| Narksa/ Suhe Batora X X X X
26 | Gagarin/ D Sadyrbayev X
27| Mir / Gorky X X
28 | Jbek-Jolu/ Kuliev na X X
29 | JPudovkina/ Suyerkulov na X X

Note: “nd’ under Sgnd column denotes* not gpplicable’ asthereisno Sgnd at theintersaction.
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20.1.6 Plausblelnterim Solutionsor Measures

Various traffic management solutions or measures can be gpplied to improve treffic flow and enhance traffic
safety.  Generd description of thetraffic management solutions or measuresis presented firgt followed by the
issues and plausible interim solutions or measures for the sdlected locations. Normally severd improvement
solutions or measures will be sdected and gpplied to a bottleneck point. A sample of these improvement
solutionsor meesuresis presented asfollows

Construction of islond
to control /direct vehicular movements

tion of lanes
& placement of
pavement markings

in

Figure20.1-2 Exampleof Intersection Geometric | mprovement

(1) Intersection Geometric I mprovement

Modification of intersection geometry is sometimes required to make treffic flow regulated, segregate
movements, ensure pededtrian safety or reduce acadent possbility. Typica geometric improvement
worksindudethefollowing:

(i) Maodification of corner radius
(i) Providonof corneridand
(i) Providon/extendon of medianidand
(iv) Condruction of Ieft/right turn bay
(2) Madification of Signal Phaseand Timing Plans

It is noted thet the exigting traffic Sgnalsin Bishkek City has only one phase sequence and timing plan.
They gpply the same Sgnd control throughout a day regardless of the traffic conditions. Thusthereisa
limitation on the efficiency and green time is wasted mogt of thetime.  Signd control efficiency will be
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much improved if multi-pattern time-of-day signd possibly with actuated control isingtaled.
(3) Left TurnLane

Providon of additiond left/right lanes can increase the intersection capacity by segregating left/right turn
vehides from through traffic. There are intersections where the road width is wide enough to
accommodate additiond |eft turn lanesat goproach.  Infact, at someintersections, threelines of traffic flow
are formed & two-lane roads near the intersection and left-turn vehicles form aqueue. Typicd |eft-turn
lanelayoutisshownin Figure 20.1-3.

B = =
—1if iD= = = —
= | , 1 1

Figure20.1-3 Typical Left Turn Laneon Intersection Approach

(4) Pavement Marking

Pavement markings are effective toolsto regulate traffic flow. - All roads must be provided with pavement
marking of adequate desgn. As an intersection is a location where conflicting movements cross esch
other and pededtrians cross roads, pavement markings must be provided and maintained without fail.

There are two types of pavement marking materias, paint and thermaopladics.  Paint is easy to goply and
much chegper than thermoplagtics, but it lasts only acouple of months.  On the other hand, thermoplagtics
aremoredurableand lagt longer.  Thelife of thermoplagtic markingsis considered &t least one year under
normad traffic conditions. It must be mentioned that qudity of thermoplagtic marking materidsvariesand
poor qudity materids have much shorter life and the color is greyish. Application of thermoplagtic
markingsrequiresskill. 1t must be gpplied by aqudified person following the manufacturer’ sindructions.

20.1.7 Issuesand Plaugblelnterim Solutionsor Measures

Traffic management issues and plausible interim solutions or measures to dleviate the problems for each
bottleneck point are summarized in the succeeding section. It is noted thet the summary has been prepared
based on the dte obsarvation conducted one time only. It is not basad on the traffic count data or other
quantitativedata.  Thusfurther review of thetraffic condition based on the numerica datais necessary before
implementation of plaugible solution or measures.
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Table20.1-3 |suesl|dentified and Plausble Solutionsor M easures

I ntersection

Road and traffic condition

Plausible Solutionsor M easures

Chui / Julius Fuchik

+ Diagondly intersecting roeds with large space @ south esst corner.
« Rdaivdy largel€ft turn volume from dl approaches except esst

goproach.

+ Conflict between vehide and pedestrian dueto largeleft turn volume,

+ Provison of corner idand a southeest corner.

» Provison of medianidand.

+ Madification of Sgnd phese

« Pavement marking to designate lane assgnment.

+ These solutions or measures areimplemented by pilot project.

Jibek-Jolu / dulius Fuchik

+ T-shaped intersection with dant angle.
+ Largeintersection area

+ Largeléft turn volume from Jbek-Jolu.
+ Noleft turn phasefor north gpproach.

+ No pavement marking.

+ Review and redesign Sgnd phaseand timing.
+ Pavement marking to regulaetraffic volume.
+ Corner idand may be congructed.

Jbek-Jolu/ M Gvardia

+ Largeirregular shgped intersection with center idand.
+ Merging on south exit of intersection.

+ Only onesigna for south gpproach.

« Trafficdgna not dearly vishle

+ Makeintersection smdler by providing median and corner idand.
« Provison of additiona signd to south approach.

+ Pavement marking to regulateflow.

+ Renewd of traffic Sgnd

+ Pedestrian signal may beingtalled

Moscowskaya/ Asanaliyev

+ Sandard 4-leg intersection.

+ North goproachisone-way inflow from Osh Bazar.

+ All vehidesfrom south gpproach must make right/left turn.

+ Highratio of right turn from west goproach and left turn from south

gpproach.

+ Pavement marking exists and in acoeptable condition.

+ Review and redesign Sgnd phaseand timing.
+ Provison of left turn phase to south gpproach.
+ Pededtrian Sgnd may beingaled

Sovetskaya/ Asanaliyev + Sandard T-shaped intersection. « Provisgon of left turn lane on south approach.
+ Wideonelaneon dl approaches. + Provison of pavement markings
+ Near saturated or saturated during pesk hours + Actuated sgnd control
+ Largeleft turn from south gpproach.
+ 2-lanewhen queuing and 1-lane when running on dl gpproaches.
+ No pavement markings
Jibek-Jolu/ Alamedin River + 4-|aneroad reduced to 2-laneroad at bridge - Widening of bridge
Jibek-Jolu / Baydinov + Largeintersection of 6-laneand 4-laneroads + Pavement marking
+ Located near market. « Parking regtriction
+ Parking in and around intersection. + Review and redesign Sgnd phaseand timing.
+ Loading/unloading activities + Pedestrian 9gnd improvement
+ No pavement marking.
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Intersection Road and traffic condition Plausble Solutionsor Measures

8 |Almatinskaya/ Sdieva + Standard 4-leg intersection. + Review and redesign Sgnd phaseand timing.
+ Largecorner radius + Left turn phase may be provided.
+ Redivdy highleft turn ratio.

9 | Chui/lbraimov + Oneof main north-south corridor. + Review and redesign Sgnd phaseand timing.
+ Widemedian on Ibramov + Additiond sgnd lantern to contral I€ft turn from lbraimov
+ Faded pavement marking « Provison of pavement markings

+ Pededtrian Sgnd may beinddled

10 |Lev Tolstoi / Asandiev + Standard 4-leg intersection. + Review and redesign Sgnd phaseand timing.
+ Largeleft turn volume from east and west gpproaches + Provison of pavement markings
+ Noleft turn phase
+ No pavement markings

11 |LevTolstoi /M Gvardia + Standard T-shaped intersection. + Review and redesign Sgnd phaseand timing.
+ Lageintersection area + Actuated Sgnd may beingalled.
+ Left turn phase provided to esst gpproach + Pavement markings.

12 |Lev Tolstoi / Chapaeva + T-shapeintersection. + Review and redesign Sgnd phaseand timing.
+ North gpproach isupward dope after underpassbeow railway. + Provison of l&ft turn laneto west gpproach
+ Downward dow of east and west gpproaches + Pavement marking
« Intersection areanat properly defined.
+ Left turn phase provided to west gpproach.
+ Laneassgnment sign provided.

13 | Gorky / Sovetskaya + Standard 4-leg intersection. + Review and redesign Sgnd phaseand timing.
+ No parking regulaion gpplied. « Left turn prohibition except trolleybus may be conddered.
+ Near saturated or saturated during pesk hours + Pavement markings

+ Pedestrian Sgnd improvement

14 | JPudovkina/ Akhunbaev « 4legintersection. + Review and redesign Sgnd phaseand timing.
+ North legisnarrower than other legs
+ Deteriorated pavement.
+ No pavement marking.

15 |JPudovkina/ Suyerkulov + 4-eg intersection with wide median on north-south. + Review and redesign Sgnd phaseand timing.
+ Deteriorated pavement + Pavement improvement.
+ Roadsde parking. + Pavement marking.
+ Market located a south-east corner. + Roaddde parking management.
+ No pavement marking.
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Intersection Road and traffic condition Plausble Solutionsor Measures
16 | Chui/ Almatinskaya + 4eg intersection with largeintersection area + Reduction of intersection area
+ North-south gpproaches (Almatingkaya) are offs. + Relocation of signd pogt.
« Largeléft turn from east and south approach. + Review and redesign Sgnd phaseand timing.
+ Inadequate signd layout and Sgnd timing « Provison of left turn phase to east and south approaches.
+ Inadequate location of pedestrian crossing onwest leg. + Actuation control may beintroduced.
+ No pavement marking + Pavement marking.
17 | Almatinskaya/ Ahunbaeva + Largeround about. + Congtruction of idand a connecting points of goproach and dirde.
+ Minibustermind insde roundabout. + Pavement markings
+ Bare soil and narrow Sdewalk. + Sdewdk improvement.
+ No pavement markings
18 | Chui / Nabergnaya + Bridge section narrower than road section. + Only condruction of additiond bridgeis solution.
+ Sdewak provided which cannot be used as carriageway.
19 |Pravda/Funze + Large4-leg intersection with wide median on north-south road. + Makeintersection smdler by extenson of median, provision of corner
+ Exit sdeof north legisnot paved and dosed to traffic. idand, or modification of corner radius.
+ Dueto above, irregular traffic movement. + Opening of exit Sdeof northleg.
+ Good pavement marking onwest leg only. + Pavement marking.
20 |Kulatova/lbraimova + Offset intersection. + Congtruction of median on north leg.
+ North leg ismuch wider than south leg + Review and redesign Sgnd phaseand timing.
« South legisone-way inflow and vehidesfrom north must makeether | + Pavement marking.
right or left turn.
21 |Jbek-Jolu/ T Moldo « Irregular shaped 4-leg intersaction with median only on esst leg. + Widening of west leg exit.
+ Southlegisone-way inflow. + Signd layout modification.
* Ingppropriate Sgndl layout. + Review and redesign Sgnd phaseand timing.
+ Roadsde parking on both sides of south leg. + Pavement marking
Bakinskaya/ Anul + 4-legintersection but west legisminor sreet. + Review and redesign Sgnd phaseand timing.
+ Pavement marking.
Gagarina/ Baha-Frunze + 4-legintersection with median onwest leg. + Pavement improvemen.
+ Turnaround point of trolleybus route. + Pavement markings.
+ Smdll trefficvolume
+ Deteriorated pavement.
24 | Profsoyuznaya + Undeveoped road pardld to Den Shaoping + Pavement improvement.

+ Unpaved narrow road west of intersection with BorodunaAleksandra

« Pavement markings.
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Intersection Road and traffic condition Plausble Solutionsor Measures
25 |Narksa/ SuheBatora + Large4-leg intersection skewed north leg. + Makeintersection smdler with median/cormner idand.
+ South leg isnarrow accessroad « Provison of dgnd onfar sde.
+ Signd on near Sdeonly + Review and redesign Sgnd phaseand timing.
+ Waiting taxis a south-east corner + Pavement markings.
+ No pavement markings
26 |Gagarin/ D Sadyrbayev + 4-legintersection with large center idand on north leg + Review and redesign Sgnd phaseand timing.
+ Smadl center idand on south leg + Pavement improvement.
+ Left turn from south gpproach to go around center idand + Pavement markings
+ Deteriorate pavement « Ingdlation of traffic 9gn showing direction of flow.
+ No pavement markings
27 | Mir/ Gorky + 3Hegintersection. + Review and redesign Sgnd phaseand timing.
« Largeleft turn volume from north goproach. « Provison of left turn lane a north gpproach.
+ Vehidesform threelanes a north gpproach
28 |Jbek-Jolu/Kuliev + Intersection near west termind « Satting up of no parking sgnsat no parking area.
+ Legd and illegd roadsde parking + Pavement markings.
+ Pedestrian barrier provided to median dong Jbek-Jolu.
+ Underground path provided across Jibek-Jolu.
+ Large pedegtrian volume.
+ No pavement markings
29 | JPudovkina/ Suyerkulov + 3egintersection with Suyerkulov diagonaly connected. + Pavement improvement.

+ Median provided to Pudovkinaon south side only.
+ Deteriorate pavement.
+ No pavement markings.

+ Pavement markings.
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20.1.8 Inventory Survey for Additional Candidate I nter sections

Itisimportant thet dl candidate intersections are dassified as priority ranking.  Improvement of intersections
should be initiated with higher priority as pilot intersections.  This overdl score in Table 20.1-4 is one of
eements to create priorities.  Ultimately, priority settings should be condidered including locations, codts,
packagesetc.  Thus, theinventory survey for additiond candidate intersectionswas carried out in September
2012 with the same survey method of July 2011. Table 20.1-4 shows the reault for new candidate
intersections.
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20.19 Edimated Cogt
Themain points of estimation of congruction cogtsare aslisted in the succeeding section:

(i) Cogsarecomputedin United State Dallars(USD). Thisisappliedtoboth foreign currency portion
and locd currency portion.  Although officid loca currency isKyrgyz SOM S, USD iswiddy used
in actud businessand trades.

(i) Cogsare computed with pricesin theyear 2012.

(iii) Codsof traffic surveysand civil works are computed basad on the unit prices of pilot projectsin
Bishkek.

The codt of traffic survey, andyss and design are shown in Table 20.1-5.  Thiscodt isfor oneintersection
and thissurvey should be carried out a candidateintersections to consder the scope of work. At the moment,
the unit prices and quantities of tentetive work items are computed based on this pilot project according to
Table 20.1-3. It isto be noted that the unit price of pavement marking and pavement improvement are
computed based on the intersection arearto fadilitate acaculation for esimated cost. - The unit price of works
isasshown Table 20.1-6 and estimated cogt of candidateintersectionsisasshow in Table 20.1-7.

Table20.1-5 Cod of Traffic Survey, Analyssand Design (1 intersection)

Survey, Analyssand Design Unit Quantity | Unit Price(USD) | Amount (USD)
Traffic Count Survey man-day 2 100 200
DataProcessing and Analysis man-day 2 150 300
Base Drawing Preparation man-day 2 150 300
Improvement Design man-day 3 500 1,500
Tota 2,300

Table20.1-6 Unit Priceof Works

Tentative Work Items Unit Unit Price (USD)
Pavement Marking m? 25
Pavement | mprovement m? 57
Traffic Idand n 145
Median Isand m? 145
SideWalk Improvement m? 130
Traffic Signa Ingtallation unit 130,000
Traffic Signal Redesign unit 11,000
Pedestrian Signal Ingtalation unit 5,000
Construction of Additional Bridge m? 10,000
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Table20.1-7 Egimated Cog of Candidate I nter sections
Overall Pavement ) ) Side Walk | Traffic Traffic | Pedestrian | COMStructio
. . Pavement Traffic Median . X R nof
# Intersection Name Evaluation Items N Improvemen Improvemen|  Signal Signal Signal Total
Marking Island Island N : N Additional
*10 t t Installation| Redesign |Installation Bridge
Multipliers Full Score Unit Price 25 57 145 145 130 130,000 11000 5,000 10,000 Uss
p 100 Unit m2 m2 m2 m2 m2 unit unit unit m2
. n 't 2,800 50 6 144 1
1 Chui / Dan Sayopin Ave. 83 1st QY
w / Julius Fuchik St. Cost 70,000 7,250 870 18,720 130,000 226,840
2 Jibek Jolu Ave. w / Julius 57 ath Qly 2,700 54 1
Fuchik St. Cost 67,500 7,830 11,000 86,330
3 Jibek Jolu Ave. w / 70 ond Qly 8,900 178 45 t 1
MolodayaGvardia Blvd. Cost 222,500 25,810 6,525 130,000 5,000 389,835
4 Moscowskaya St. w / 75 and Qly 1,400 600 1 !
Asanaliyev St. Cost 35,000 78,000 11,000 5,000 129,000
5 Sovetskaya St. w / 67 3rd QY 400 20 1
Bayalinov St. Cost 10,000 26,000 11,000 47,000
6 Jibek Jolu Ave. w / 64 ard Qy 300
Alamedin River Cost 3,000,000 3,000,000
7 Jibek Jolu Ave. w / 7 ond Qy 1839 1839 800 1 !
Almatinskaya St. Cost 45,975 104,823 104,000 11,000 5,000 270,798
s Almatinskaya St. w / 58 ath Qly 1,300 1,300 1
Salieva St. Cost 32,500 74,100 11,000 117,600
Q'ty 3,000 3,000 500 1 1
9 |ChutAve.w [lbraimov St.| 72 (2nd) oo 75000 | 171,000 65,000 11,000 5,000 327,000
10 Lev Tolstoi St. w / 75 ond QY 950 950 500 1
Asanaliev St. Cost 23,750 54,150 65,000 11,000 153,900
1 Lev Tolstoi St. w / 67 ard QY 1,350 20 !
MolodayaGvardia Blvd. Cost 33,750 32,500 130,000 196,250
12 Lev Tolstoi St. w / 61 ard Qly 1,050 250 1
Chapaeva St. Cost 26,250 32,500 11,000 69,750
3 Gorki St. w / Sovetskaya @ s Qly 1,080 1 !
St. Cost 27,000 11,000 5,000 43,000
14 Jukeev-Pudovkina St. w/ 66 ard Qy 620 620 :
Akhunbaev St. Cost 15,500 35,340 11,000 61,840
15 Jukeev-Pudovkina St. / 57 4th Qly 1,230 1230 1 1
Suyerkulov St. Cost 30,750 70,110 11,000 5,000 116,860
16 Chui Ave. w / 78 ond Qy 8,700 I :
Almatinskaya St. Cost 92,500 10,730 11,000 114,230
17 Almatinskaya / 65 ard Qly 4250 85 500
Ahunbaeva St. Cost 106,250 12,325 65,000 183,575
. . 't 1,000 1,000 20 375
18 Chui Ave. / Naberejnaya- 7 ond Qy
Vostok 5 Cost 25,000 57,000 2,900 3,750,000 3,834,900
Qty 2,600 52
19 |Pravda / Frunze 52 4th Cost 65,000 7,540 72,540
Q'ty 1,100 22 75 1
20 |Kulatova / Ibraimova 6L [ cogt 27,500 3,190 10,875 11,000 52,565
1 [Jibek Jolu 1 Togolok 2 |ana Qy 1,500 150 %0 1
Moldo Cost 37,500 8,550 4,350 11,000 61,400
Qty 820 820 16 1
22 [Bakinsk 1 Aul 73 2nd
aKinskaya f Au " cost 20500 | 46,740 2,378 11,000 80,618
Qty 750 750 15
23 |Gagarin / Baha - Frunze 64 3rd Cost 18,750 42,750 2175 63,675
Qty 620 620 12
24 |Profsoyuznaya AT cost 15500 | 35340 1,798 52,638
Q'ty 1,450 1,450 29 1 1
25 |K. Marksa / Suhe Batora P cost 36,250 | 82,650 4,205 13,000 | 11,000 147,105
A 1 1, 2 1
% Gagarin / Doronbek 57 ath Qy 300 300 6
Sadyrbayev Cost 32,500 74,100 3,770 11,000 121,370
Qty 1,100 22 1
27 |Mira / Gorky L L B 27,500 3,190 11,000 41,690
Qty 940 19
28 |Jibek Jolu / Kuliev 69 3rd Cost 23,500 2,726 26,226
29 Jukeev Pudovkina / 55 4th QY 920 920 8
Suyerkulov Il Cost 23,000 52,440 2,668 78,108
Total 10,166,643
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20.1.10 Implementation Schedule

Theimplementation of intersaction improvement is divided into three phases for threeyears.  In phasel, the
basdine survey will be carried out a al candidate intersections to handle priorities and to cregte the plans of
phese Il and Ill.  The congtruction will be carried out with five pilot intersections due to prioritization of the
survey inphasel.  Asto the dimatein Bishkek, the congtruction cannot be implemented from December to
February or winter season.  The tentative scheduleis shown as follows:

Phase |
March April May June Jduly August |September| October |[November

Activities

Baseline Survey (29 Candidate Intersections) | | |
Traffic Count Survey
Data Processing and Analysis
Base Drawing Preparation
Improvement Design

Plan Schedule L
Planing of Phase Il and 11l

Selection of Contractor
Preparation of Tender Document
Tender

Construction (5 Pilot Intersections)
Improvement of Intersection

Phase |
March April May June Jduly August |September| October |[November

Activities

Baseline Survey (12 Candidate Intersections)
Traffic Count Survey
Data Processing and Analysis
Base Drawing Preparation
Improvement Design
Selection of Contractor
Preparation of Tender Document
Tender
Construction (12 Intersections)
Improvement of Intersection

Phase I11
March April May June Jduly August |September| October |[November

Activities

Baseline Survey (12 Candidate Intersections)
Traffic Count Survey
Data Processing and Analysis
Base Drawing Preparation
Improvement Design
Selection of Contractor
Preparation of Tender Document
Tender
Construction (12 Intersections)
Improvement of Intersection

20.1.11 Evaluation

Improvement solutionsor measureswill be evauated after implementation.  Both quantitative and quditative
evduation will be made. Quantitetive evauation solutions measure the effect of improvement in terms of
traffic volume, intersection delay, occurrence of queue and itslength, or saturation rate. 1t would beided if
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traffic accident dataat project intersections are available for the periods before and after the project.  However,
the current accident report system does not gpecify the accident location in sufficient detail to be used for
evaudion.

Quditative evduation indudes drivers and pedestrians opinion about their perception on the condition of
intersection before and after the project.  Interview survey will be madeto collect the road users opinion.

Theindicatorsthat will be adopted for evauation will be discussed and decided later.

20.2 Traffic Control Sysem Improvement Plan
2021 Objective

The Bishkek City government hasimplemented severd traffic management solutions or measuresincluding
ingdlation of the new treffic sgnas and introduction of one-way sysem. The City has once owned and
operated a centrdized traffic Sgnd control sysem in which traffic dgnds are controlled directly by the
computer in the control center with the timing plan mogt sitable for the prevailing traffic condition. The
sysem gradudly logt functions and effectiveness due to lack of spare parts, absence of human resources and
insufficient operation and maintenancebudget.  Currently, it isno longer functioning and dl treffic Sgndsare
operating in anisolated mode.

This chapter proposes introducing an area traffic control sysem once again to Bishkek City. Technology
and equipment of area traffic control sysem has changed largdy since the time of the defunct system.
Advance in the information and communication technology in recent years has made the sysem more
usr-friendly and essy to operate.  Bishkek City needs such an advanced areatraffic control sysem.

20.2.2 Issuesof Current Signal Sysem

The exiging sgnds in Bishkek have two drawbacks Firg, dl of them are fixed time sgnds applying a
dgngle timing parameter plan regardless of traffic condition, time and day of the week. If 9gnd timing is
designed to meet the high demand during pesk hour traffic condition, it isnot suitable for off-pesk hour treffic
when trafficislight. If Sgnd timing is designed for off-pesk hour traffic, it is not effective in handling the
pesk hour traffic and congegtions will occur.  Traffic conditions are normaly light during night time and on
Sundaysand holidays but the existing Sgna sdo not adjust their timing according to time of day and day of the
week.

Second, dl dgnds in the City are isolated dgnas operating independently without coordination with
neighboring Sgnds.  In urban aress where intersections are closdly placed, Sgnd operaion becomes
inefficient if they are not coordinated and vehidesarerequired to Sop & every intersection.

In addition to the issues mentioned above, obsarvation of the exiging Sgnds reveded tha the Sgnd phasing
and timing plan are not optimized and green time is often wasted creating unnecessary ddays.
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20.2.3 AreaTrafficControl Sysem
20231 Sysem Configuration

An area traffic control sysem controls traffic Sgnds with the dgnd timing parameters best suited to the
prevailing traffic condition to manage the treffic efficiently and minimizethe dday. Thusit needsto gather
traffic condition detaand vehicle detectors should beingaled a around the mgjor intersection and stregtsfor
this purpose. Communication line is required to send the traffic data to the center and receive control
command from the Center. A conoeptua configuration of Area Traffic Control (ATC) sysemisshownin
Figure20.2-1.

Signal

% % ./ Traffic Control Centre

Vehicle
Detector

Communication
Line

~
Source: JCA Sudy Team
Figure20.2-1 AreaTrafficControl Sysem

20232 Sydgem Operation

In order to gather traffic condition data, avehicle detector, adevicethat detects presence or passage of vehide,
is required and inddled in the road network. Depending on the type of sgnd control method, a vehicle
detector is inddled at different location, such as a gop ling, near the stop ling exit Sde of upstream
intersection, etc.

Vehicle detection data from vehicle detectors are sent to the Traffic Control Center through local controller.
Datafrom severd vehide detectors are combined to share acommon communication line.

The data received from vehicle detectors are processed at the Traffic Control Center and traffic flow
parameters such astreffic volume, occupancy rate, or speedis calculated.

Basad on the traffic condition data thus gathered and processad, the Sgnd timing parameters are determined.
Thereare severd different methodsto caculate or select Sgnd-timing parameters.

Timing parameters are then converted to red-time command, and signd is remotely controlled by the
command sent from the Control Center through the communication syslem.  The same communication line
isused for both data upl oading and command issuing.
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Traffic Centrol Centre

Vehicle -
- detector - Compute traffic
-~ data volume, etc.
' |

Selection/calculation
optimum signal timing

Cycle, split, offset

RN ~—__ Signal \_. ______—-=""" ’
cantral <
Source: JCA Sudy Team

Figure20.2-2 Sgnal Control Mechaniam

20.2.33 Benefitsof ATC Sygem
Benefitsto be brought about by ATC system are generdly recognized asfollows:
(i) Effident traffic operation (Ilessnumber of soppings, shorter deay and higher travel speed).
(i) Sdfertraffic (lessnumber of accidents).
(i) Reduction of fud consumption resulting in lessemisson of CO, and other pollutants.

The extent of the bendfit depends on various factors such as the road network, traffic volume and its
compaosition, congestion leve, and types of exiging Sgnds.  The examplesin other cities show that cost of
ATC sysem can be recovered in a couple of years. It is pointed out that the benefit to each vehide is not
tangible and may not be perceived by the drivers. The total benefit will be, however, Sgnificant as large
number of vehidesreceve benefits

Theexiging sgndsin Bishkek areisolated type with fixed pattern and no coordination is maintained among
thedgnds. Thus, therewould bealarge potentid for improvement and the Size of the benefitsis expected to
be ggnificant.

20.2.4 Dexription of Proposed Area Traffic Control System
20.24.1 CoverageArea

Currently thereareatota of 203 unitsof traffic Sgnd in Bishkek city. Theproposed ATC sysemwill cover
about haf of these Sgnaslocated in the centrd businessdidrict. If asgnd islocated far from other Sgnals
and coordination is not required, the sgnd will not be connected with the Control Center sysem.  Vehidle
actuation or other Sgnd control technique can be gpplied to theseintersectionsto improve their operation.

After the review of the location and traffic condition of the exiding Sgnds, it is proposed that atotd of 113
sggnaswill be covered by thesysem.  Therewould be minor changes of the coverage areaand actud Sgnds
to be connected with the system will be determined during the design Sage.

The seection criteriaadopted for selection of ATC Sgnd isasfollows:
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@)

(i)

(i)

Sgndsat criticd intersectionswhere volume/capacity ratio is high during pesk hoursand efficient
sgnd control thet congderstraffic conditionisreguired.

Sgndslocated dong arterid dreets; coordination of which iseffective and required for better signd
performance and shorter delay.

Sgnd located in the vicinity of other Sgnasand coordinated operation isrequired.

Thelocation of the tentatively sdected Sgndsisshownin Figure 20.2-3.
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20242

There

Figure20.2-3 Location of ATC Sgnals(Tentative)

Local Contraller

areno globd sandardsfor loca controllersfor the ATC sysem.  Thetypeof locd controller for ATC

sygem differsfrom supplier to supplier, or from country to country.  They are not compatible with each other.

Thus,
future

sdection of thelocd controller for the first Stage sysem determines the type of loca contraller in the
expangon.

Ontheother hand, ATC loca contrallers currently in use have dmogt same functiondity and performance so
thet their sdlection is not a critical factor in desgning and introducing ATC sysem. In other words,
functiond reguirements must be defined for ATC system for Bishkek in sufficient detail, and sdection of the
type of control mechanism and loca controller will beleft to the sysem supplier.

20243

Sgnal Lantern

Currently, two types of lanterns, incandescent and LED, are used for the traffic Sgnds  Mogt of the Sgnds
ingdled before year 2000 have incandescent lampswhile new sgndsingdled in 2000’ sand later adopt LED
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lanps.  The incandescent lamp is an old type and inferior to LED in terms of life and power consumption.
Inthe proposed project, Signd lanterns using incandescent lamps & the signas covered by the sysem will be
replaced with LED typelanterns.

Out of 113 sgnasfor areatraffic control systems, 83 sgnas useincandescent lamps. They will be replaced
with LED type when new loca controller isinddled. The exiding LED lantern will be retained for the
remaining 30 Sgnds.

20244 VehideDeector

There are severd types of vehicle detectors used for the Area Traffic Control Systems (ATC). Vaidies
indude inductive loop, ultrasonic, video image and infrared types  Each type has its own advantages and
disadvantages.  For Bighkek, the inductive loop type vehicle detector is recommended as it is Smple in
configuration and mechaniam, and relatively lower in codt.  In addition, the inductive loop detector is mogt
commonly used asthere are many suppliers

20245 CCTV Camera

Although CCTV cameras are not necessarily reguired for sgna contral, it isvery common for ATC sysemto
be equipped with CCTV camera surveillance sysgems to monitor the traffic conditions a the critica
intersections.  Although the traffic conditions can be obtained through vehicle detectors and expressed by
such treffic flow parameters as traffic volume, average speed and queue lengths, they are not effective in
undergtanding traffic conditions.  Imagestaken by CCTV camera provide traffic conditions a a glance, thus
itisavery hdpful tool of traffic management.

The CCTV camerasfor traffic monitoring will beingalled & maor intersections.  Basically, one camerawill
beinddled & eechintersection.  Thecameramust have pan, tilt and zoom (PTZ) functionsto cover the entire
intersection area S0 that desired object can betargeted and closad up.

Itisnoted thet transmission of video image data requires much higher bandwidth or speed than that for sgndl
control.  Thus, cogt of communication line is higher than the cogt of telephone grade line that the sgnd
control sysemrequires  If more cameras are to beingdled, sufficient amount of operation and maintenance
budget must be secured.

In order to minimize the bandwidth requirement for the video transmisson sysem, MPEGA4 will be adopted
for video 9gnd compression.

A totd of 18 intersections are sdected for CCTV camera locations as shown in the succeeding section.
Traffic volume and ssturation levels of treffic flowsaremain criteriafor sdecting cameralocation.  All of the
traffic Sgnd a theseintersections arethe sgnas controlled by the ATC system.,
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Figure20.2-4 CCTV Cameral ocation (Tentative)

7

20246 Communication Line
(1) Leased Cableor Sdf-owned Cable

There are badicdly two gpproaches about securing communication lines - leasad telephone line or
sdf-owned cable  If the communication lineisavailable from the Telecommunications Company or cable
network company, it is normd practice and more economica in the long run to lease lines from the
company in exchange for the payment of monthly lease fee.  In this casg, it is the Tdecommunications
Company’s regponghility to maintain the line and no maintenance daff with the knowledge of
telecommunication and network systemsiis required on the part of Traffic Control Center.  On the other
hand, annud budget for communication lines must be secured.

If leased lines are not avalable, or if it is judged technicdly feesble and more economicd to own
communication lines due to high lease codts, saf-owned cable sysems will be congructed.  In this case,
therewill be no annua payments of lease fee, but the cable network must be maintained by Traffic Control
Center gaff. Thus, skilled engineers and technicians who are capable of maintaining the cable network
must be employed by the Control Center.

In order to determine the type of communication cable, it is necessary to examine the availability and
amount of cogt of the leased line separatdy for sgna control and video image trangmission. At thesame
time, posshility of hiring and retaining necessary number of competent technical gaff by the Control
Center must be examined.

Bishkek City hasan optical fiber cablenetwork dready.  The cable network is constructed and owned by a

private company called Akhet. Their optica fiber cable network extends more than 1,300 km in the City
covering dmog dl parts except peripherd aress. As of present, use of Akhet network is conddered asa
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feasible option for the communication sysemfor ATC system.  Further study and consultation with Akhet
is, however, required before thefina sdection.

Requirement for Communication Line

Two types of datatranamisson, sgnd control and CCTV system, are carried out by the system over the
communicationline. They asesummarizedin Table 20.2-1

Table20.2-1 DataTransmisson

Application Direction Contents Timing
1 | Signd control Center -> controller Sgnd control command Every 1 second
Controller -> Center Detector data Continuous
Controller gatus Every 1 sscond
2 |CCTV sygem Center -> canera Cameracontrol Upon operation
Camga-> Center Video stream Continuous (MPEG4)

Source: JCA Sudy Team

(3) Network Topology

Network topology avaladle to the sysem depends on the fiber cable network to be leased from cable
network company. Asof August 2012, the details of Akhet fiber cable network such asroute, number of
cores, carrier speed, hub location, etc. are not known.

Asuming that the network can be configured in away suitable for the sysem, two tiers of opticd fiber
cable network, backbone fiber cable and digtribution fiber cable will be formed.  Backbone fiber cable
connects the Control Center with the hubs in the network and didtribution fiber connects hub with each
device (locd controller and CCTV camera).

For backbone fiber cable network, ring topology is suggested for higher rdiability. A ring garting from
the Control Center and connecting multiple hubswill beformed.  Therewill be multiple ringsto cover dl
locd controllersand CCTV camera.  Data can travel around the ring in either direction.  Thus there will
be two paths, a primary and a backup, between the Control Center and eech hub.  If alink is cut,
communication equipment switchesto the backup path for the deviceswhose primary path is affected.

In order to utilize the automatic switching function of the ring topology, the communication protocol hes
the mechaniam to search and establish the communication path.  Internet Protocol (IP) will be suitable for
this purpose as it can cope with the change in the communication path.  The communication network
design presented above must be discussed with the fiber cable network provider (Akhet or other company)
for itstechnical feagbility and cost.

20.2.4.7 Traffic Control Center

The Traffic Control Center isthe place where traffic conditions are monitored, traffic information is gathered
and necessary indructions areissued in case of incidents. Signa control server in the Control Center directs
dl traffic 9gnasto operate with thetiming plan best suited with the traffic condition.
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As described above, however, Treffic Control Center exigsin the Traffic Police buildings but it is no longer
functioning as a control center. It is necessary to rehabilitate the center and ingtal necessary equipment to
establishanew Traffic Control Center.  The equipment shall be supplied to the Control Center arefollowing:

(i) Signd control server

(i) Signd monitoring workstation
(i) CCTV sarver

(iv) Wal map display

(v) CCTV monitors

(vi) Communication eguipment

A maintenance shop shall be established in the Control Center asthe base for maintenance operation.  Repair
work of the damaged equipment will be conducted for minor defect that can be repaired & the shop.
Maintenance equipment and spare parts will be kept in the maintenance shop.  Conceptud  sysem
configuration of the proposed areatraffic control sysemisshownin Figure 20.2-5.

Field Equipment

Intersacticn Equipment : Network Traffic Control Centre
i
|

Contraller | || Distribution
| |Fibre
i

Detecter : HUB Backbone Fibre monitoring
! workstation
1
1
1
1
1
1
1
1

Signal Control Video Video
Server monitor monitor
Controller

B l:l wall Map l:l

o [

m

Local
Controller

CCTV Server

Camera
Controller

Source: JCA Sudy Team
Figure20.2-5 Sysem Configuration

20.24.8 Pavement Markings

Pavement marking in Bishkek City is in poor conditions. Mog of them are dmogt invisble Lack of
pavement markings contributes disorderly traffic flow.

In the proposed project, pavement marking will be applied to the dl intersections covered by the syslem. The
Center lineand lanelinewill be drawn for 100 metersfrom the stop linefor mgjor streets, and 50 meter for the
minor dreet.  Stop linewill be provided to dl gpproachesto theintersection and pededtrian crossing marking
will be provided to dl pededrian crossings.  Other markings such asdirectiond arrow and chevron markings
will dso be provided as necessary.
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One of the drawbacks of the existing pavement marking isitslow qudity. The color is not white enough,
glassbead isnot used & al and markings areworn out quickly.  Pavement marking materid of better qudity
must be usad and correct gpplication method must be adopted in the proposad project.

20.24.9 Intersection Geometric lmprovement

A factor that is often causng the traffic problem is inadequate geometry of the intersections.  Solutions or
measures such as provison or remova of corner idand or medians, modification of corner radius, additiond
right or left turn lane, etc. sometimes improves the efficiency and enhance the safety a the intersection.
Pededtrian barrier isd o effectivein preventing thejaywakers.  Geometry of bottle neck intersectionswill be
sudied and gppropriate solutions or measures will be undertaken, if necessary.  However, no acquistion of
additiond right of way isinvolved.

Traffic control devices such astraffic gn, ddinedior, chatter bar, lane divider, etc. are cogt effective waysto
control the vehide flow and enhance the traffic safety. These traffic control devices are not sufficiently
applied to the intersections resulting in cheotic and hazardous traffic Stuation.  The traffic management
problems of the intersections covered by the system are firg sudied, the causes of the troubles are identified
and then necessary solutions or messureswill be devel oped and gpplied.

20.25 Sysem Dedgn

Introduction of an areatraffic control system requires sysem design beforeimplementation.  Mgor activities
of the system design are shown in Figure 20.2-6. The task requires technicad assstance by a team of
conaultants congding of traffic and sysem engineers who have sufficient knowledge and experiencesin the
design of thesygtem.

System coverage
area

v

Intersection traffic Intersection base Signal design
count survey map standards

Traffic volume
analysis
A

Phase sequence . .
| design |—>| Signal layout design

Timing parameter
calculation

y
Communication
network design

Signal system
function definition

System
configuration

y
CCTV system
design

3 v v
; B Technical Tender document
| Bill of Quantity | | Specifications | preparation

Cost Estimate

Source: ICA Sudy Team
Figure20.2-6 Sysem Desgn Flow
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2026 Project Cogt

Tentative project cost is estimated based on the cogt dataavailable. Thetotd project cost induding two-year
maintenance by the system supplier is edimated at 10.4 million USD. The system will ingdl 113 units of
new locd controllers, LED typedgnd lanternsat 83 intersectionsand 18 unitsof CCTV camera. The codt of
communication system is not covered by the cost edimate as the optica fiber cable network including the
device that connect locd controller and CCTV camera with the cable network is assumed to be leased from
the cable network company.

Table20.2-2 Egimated Project Cost

Particular Amount (USD)

1 Control Center hardware 324,500
2. Control Center software 796,200
3. Intersection signa equipment 3,843,500
4, Installation work 863,600
5. CCTV system 72,000
6. Pavement markings 734,500
7. Spare parts (5%) 331,720
8. Project management (20%) 1,393,210
9. Contingency (10%) 835,923
10. 2-year maintenance 1,159,133
Total 10,354,286

Source: ICA Sudy Team

The edimated cogt does not include the cogt of system design, which is necessary before procurement of the
sysem and to be provided as technicd assigance. Project management cost includes such codts as project
office, system design approvd, acceptance testing, documentation, training, insurance, trangportation and tax
and cusom duties.  Two-year maintenance will be provided by the sysem supplier for two years &fter the
commissioning of the system.

20.2.7 ATC Sygem Project mplementation

Introduction of an ATC system requires careful planning asthe systemishighly technical and eech dagetakes
severd monthsto oneyear.  Tentdtive scheduleisshownin Figure 20.2-7.

The design of the system requiresinvolvement of consultant team who specidizesinthe ATC system design.
On-thesjob training will be provided to the counterpart teams during the design sage.  They will become
cgpable of designing the system and the expansion of the system in futurewill be undertaken by the g&ff of the
counterpart teams.

Manufacturing of locd controllers and other eguipment will take eight (8) to ten (10) monthsincluding time
for testing and shipment. Egtablishment of Control Centers and inddlation of locd controller a each
intersection are expected to teke one yesr.
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A Traffic Control Center mugt be egtablished with the adequate number of gtaff of required sill and
knowledge. The existing Traffic Control Center in the Traffic Police building will berenovated. 1t must be
in place before the sart of design Sage so that the gaff will beinvolved in the design and technology trandfer
will bemade.

The second training will be provided by the sysem supplier during the latter hdf of the condruction Sage 0
that when sysemis completed, therewill ateam of locd gtaff who isfamiliar with the system.

Year 1 Year 2 Year 3 Year 4

Treffic survey and system design

I
Tender document preparation Em

Tendering and contractor

sHection _

Manufacturing, factory test and
shipment

System congtruction, testing and
commissioning

Traning Onthejob

[ |
[
W — —————

Source: ICA Sudy Team
Figure20.2-7 Sysem Implementation Schedule

20.2.8 Conduson

Area Treffic Control system is an indigpensable sysem for amodern city to make road traffic more efficient
and sfer.  Traffic conditionsin Bishkek City have dready reached thelevd that warrantsthe introduction of
suchsysgem.  Thereisahuge potentid of improvement asthe exising Sgnds are fill & very primitive levd
or obsolete.  Asintroduction of the system tekes sometime, it ishigh timeto congider it.
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CHAPTER 21 CITY PARKING IMPROVEMENT PLAN

21.1 Improvement of Parkingin the City Center
2111 Improvement of Current Parking Condition

The necessary measures to improve the parking conditions were examined by using the parking survey
data. These measures consist of six steps as shown in Figure 21.1-1.  The following sub-clauses
describe the contents of the necessary measuresin each step.

(1) Step0: Parking Survey or Current Parking Condition

The parking survey was carried out by the JCA Study Team. The survey collected the basic
information of the current parking conditionsin the City center.

Sep O: Parking Survey for Current Parking Condition
(14,802 parked cars on weskdaysinduding
6,624 nonHedilitated parking)
| Step 1: Designation of Public Parking Area |—> Expected Recluction o Parking D by
¢ Trangportation Demand Management together
with Promoation of Public Trangportation
| Sep2 Srict Eforoement of Pendltyfor lllegel Paking. |
v ! Mesauresto be Examined for Possible Applicetion
Step 3: Parking Information and Guidance System Messure 3: Parking Informeation and Guidance Sysem
. S ) Messure 4: Advanced Fee Collection Syseminduding
Sep 4: Modification of Parking Fee System 2 Autometic and Pre-peid System ¥
Sep5: Provison of New Parking Area Messure 5: Public-Private-Partnership for Management i
(661 parking lotsta) . and Provision of Parking Area

Source: JCA Sudy Team
Figure21.1-1 Stepsand Measuresto Improve Exiging Parking Condition

(2) Step 1: Designation of Public Parking Area

A public parking area needs to be defined as the basis for managing the parking area in the City
center. Thisdefinition will be fundamental to enforce the ban on theillega parking.

The JCA Study Team assumed two options to examine the definition of the public land alowable
for parking. Option-1 was considered as a base case in which the non-facilitated parking area will
not be alowed for parking, though Option-2 was set up as a more ambitious case to relocate al the
parked cars on the shoulder and traffic lane. It means the parking will not be dlowed at the
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non-facilitated parking area and the facilitated on-street parking areain Option-2.

The number of parked cars that would be removed from the current parking areas was estimated for
two options.  Option-1 needs to remove 3,251 cars on weekdays and 661 cars on weekends as
shown in Table21.1-1 and Table21.1-2, though Option-2 needs to relocate 8,598 cars on weekdays
and 3,133 cars on weekends as shown in Table21.1-3 and Table 21.1-4.

Since the number of parked cars on weekends largely included the cars parked by residents, it was
obvious that the implementation of Option-2 would be difficult to relocate more than 3,000 cars
parked in the City center on weekends. Thus, Option-1 was selected for further examination. It
should be noted that the facilitated on-street parking that obstructed the traffic of the public transport
should be relocated, athough the facilitated on-street parking was alowed in Option-1.

Table21.1-1 Option 1. Available Capacity after Improvement on Weekdays
(Facilitated On - Street Parking will be allowed)

Remaining Capadity (parkinglot) Non -

Zone Other Fadilitated Parking facilitgted Balance
Municipal | Off - On - Other Off -gregt Total Total Parking (car)

dregt | Stregt in Ste (car)
8 0 48 312 0 0 360 360 488 -128
9 0 49 64 10 0 123 123 261 -138
10 47 225 247 0 0 472 519 589 -70
1 316 3B 9% 0 0 131 47 991 544
32 4 50 611 0 0 661 745 198 | -1,213
33 0 121 266 12 0 399 399 9% -597
4 104 2 156 0 0 178 282 861 -579
45 0 b 65 0 0 100 100 137 -37
50 18 1 58 0 0 70 33 108 -20
51 68 50 610 0 0 660 728 235 493
Totd 637 647 | 2485 2 0| 3154 | 3791 6624 | -3326

Note : Sncethe off-great parking in Ste may beexdusively used for vistorson premises of abuilding, the remaining capacity was st
a nothinginthisexamingtion.
Source: JCA Sudy Team
Table21.1-2 Option 1: Available Capadity after Improvement on Weekends

(Fadilitated On - Street Parking will be allowed)

Remaining Capacity (parkinglot) Non -
Zone Other Fadilitated Parking facilitgted Balance
Municipal | Off - On - Other Off - dregt Total Total Parking (car)
Srest Sregt in Ste (car)
8 0 105 523 0 0 628 628 207 21
9 0 57 69 14 0 140 140 223 -83
10 63 304 A1 0 0 645 708 403 305
1 363 36 163 0 0 199 562 818 -256
32 199 157 | 1503 0 0 | 1660 | 1,859 474 1,385
33 0 324 630 14 0 968 968 438 530
4 82 29 282 0 0 311 393 626 -233
45 0 32 78 0 0 110 110 199 -89
50 24 12 33 0 0 % 119 110 9
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Remaining Capadity (parkinglot) Non -
Zone Other Fadilitated Parking facilitgted Balance
Municipal | Off - On - Other Off -sregt Total Total Parking (car)
Srest Sregt in Ste (car)
51 24 57 631 0 0 738 762 143 619
Totd 755 1113 | 4,353 28 0 | 5494 | 6249 3641 -661

Note: Sncethe off-dreat parking in Stemay beexdusvey used for vistorson premises of abilding, the remaining capacity was st
a nathinginthisexamingtion.
Source: JCA Study Team

Table21.1-3 Option 2: Available Capacity after | mprovement on Weekdays
(Fadilitated On - Street Parking will not be allowed)

Remaining Capacity Need for |mprovement
Other Fadilitated Parkin
Zone| Off - . Failitated | O~ Balance
Municipal | Off - othe | sredt Total Total on.- sredt faolltqted Total (car)
Srest : Parking
in Ste

8 0 48 0 0 48 48 270 483 758 -710
9 0 49 10 0 59 59 7 261 338 -279
10 47 | 225 0 0| 25| 272 298 589 837 -615
11 316 35 0 0 3B | Bl 266 991 1257 -906
32 84 50 0 0 5 | 134 1317 1958 | 3275 -3,141
33 0 121 12 0| 133 | 133 479 06 | 1475 -1,342
4 104 2 0 0 2 126 506 861 1,367 -1,241
45 0 35 0 0 35 35 52 137 189 -154
50 18 12 0 0 12 30 55 108 163 -133
51 68 50 0 0 50 | 118 325 235 560 -442
Totd 637 | o647 2 0| 669 |1306 3,645 6,624 | 10,269 -8,963

Note: Sncethe off-greet parking in Stemay beexdusively used for vistors on premises of abilding, the remaining capacity was set
a nothinginthisexaminaion.
Source: JCA Study Team

Table21.1-4 Option 2: Available Capadity after Improvement on Weskends
(Fadilitated On - Street Parking will not be allowed)

Remaining Capacity (parkinglot) Need for |mprovement (car)

Other Fadilitated Parking - Non - Balance

Z0n€ | \unicipal | OFf - ot | Off-roed] | Tota g?]"_'g‘g facilitated | Total | (car)

road in Site Parking

8 0 105 0 0 105 105 59 207 266 -161
9 0 57 14 0 71 71 72 223 295 -224
10 63 | 34 0 0| 34| 367 204 403 607 -240
11 363 36 0 0 36 399 199 818 1017 -618
32 199 157 0 0 157 356 425 474 899 -543
33 0| 34 14 0| 33| 38 115 438 553 -215
44 82 29 0 0 2 | 111 380 626 | 1,006 -895
45 0 32 0 0 32 32 39 199 238 -206
50 24 12 0 0 12 36 30 110 140 -104
51 24 57 0 0 57 81 24 143 397 -316
Totd 755 | 1,113 28 0 (1,141 | 18% 1777 3641 5418 -3522

Note: Sncethe off-gtreet parking in stemay beexdusively used for visitorson premises of abilding, the remaining capacity was set
a nothinginthisexamination.
Source: JCA Study Team
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©)

Sep 22 Strict Enforcement of Penalty for Illegal Parking

After the designation of the public parking aress, the illega parking should be gtrictly prohibited
with apendty. The penalty may be set up at the level that would be enough to discourage a driver
to park hisor her car a any illegal parking space.  For instance, the pendty will include a point-off
system and afine system.  If adriver was taken off its point higher than a specific leve, itsdriving
license will be suspended in the point-off system. Furthermore, a fine will be set higher than the
current level of 300 SOMS.

would not park their cars a any illegal parking space, in case the fine will be increased by ten times

In the interview survey, amogt all respondents expressed that they

asshownin Figure21.1-2.

_ (Thisisthe respond to agquestion whether adriver will park itscar
Totd (1200) 0B - 99.8| L whereitisprohibited, if thefinewill beincreased by tentimes)
Ortosayskiy rinok (400) 0- 0 ‘ ‘100.0‘ ‘ ‘
Madina (400) o 0 | ‘100.0‘ -
CUM (400) 0_5 ] ] 99.5] ] ]
0% 20% 40% 60% 80% 100%
Yes “No Source: JCA Study Team

(4)

©)

Figure21.1-2 Perception by Driver toPark his/her Car at |llegal Parking Space,
if Finewill bencreased

Sep 3: Useof Designated Public Parking Space

Measures in Step 1 and Step 2 would encourage a driver to park his or her car at a designated
parking area.  This provison or change will increase an occupancy rate of an existing facilitated
parking area.  The parking survey reveded that the existing facilitated parking area ill has the
remaining capacity of 3,791 parking lots on weekdays.

An advanced system will be atoal to raise the occupancy rate by instaling a parking information
and guidance system that will disseminate the information of the remaining capacity of each public
parkingto adriver.

Step 4: Modification of Parking Fee Sysem

It will be modified
from acurrent fixed rate to avariablerate.  For instance, the parking fee will be estimated based on

A parking fee system shall be atool to digperse the parking in the City center.

the duration of the parking.  Furthermore, the unit price of the parking fee will be rated based on the
location.  The higher unit price will be set to the parking areaiin central part of the City center. It
is anticipated that by this measure it would mitigate the concentration of the parking demands in
central part of the City center.
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According to the interview survey, 58 percent of the respondents parked their cars for one hour or
less. Mog of them were charged a parking fee at 10 SOMS (99.7%). A haf of the respondents
(or 52%) expressed their acceptance to pay the parking fee in the range from 10 SOMSto 25 SOMS.
Since 89 percent of the respondents expressed their opposition to the parking fee of hourly basis, it
would take some time to make consensus building with citizens.  The public awarenesswill need to
be promoted for the transport demand management as part of afuture prospect of Bishkek City.

It will be an issue for the modification of the parking fee to make the payment by all the users of the

parking area compulsory.
| | | |
Tota (1200) 17 10 16 Total (1200) O [t
Ortosayskiy rinok (400) 21 10 16 Ortosayskiy rinok (400) O 8
Madina (400) 22 11 21
Madina (400) 0 0
CUM (400) 8811
NN N N (N S— CUM (400) 0 B
0% 20% 40% 60% 80% 100% 1 1 [ [ |
B <10minutes ® <30 minutes ™ <1 hour 0% 20% 40% 60% 80% 100%
<2hours <3hours >3 hours HE(QOsom E<10som H<20som " <40som ' >40som
Q1 How long do you perk at the perking pece? Q2 How much doyou pay for parking?
L |
Total (1200) 45 ‘ ‘ 48‘ ‘ Total (1201) 102
Ortosayskiy rinok (400) 26 ‘ 66 ‘ ‘ Ortosayskiy rinok (401) 111
M adina (400) ‘ 52 ‘ ‘ 47‘ ‘ M adina (400) 91
CUM (400) 59 32 CUM (400) 93
1 [ | |
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
E>50som ®E25som ' 10som B Aganst m10som ' 25som
Q3 How much canyou pay for parking feaing the maximum? Q4 If parking fee becomes hourly bed's, whet taxiff is
preferable (SOMShour)?

Source: JCA Sudy Team
Figure21.1-3 Duration and Willingnessto Pay for Parkingin Interview Survey

(6) Step 5: Provison of New Parking Area (661 parking lots)

A new parking area will be required to meet the parking demands, if Step 1 and Step 2 will be
implemented as counter-measures.  The city government would be requested to provide the new
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parking aress that will receive the relocated cars. A tentative target of 661 parking lots will be
required to meet the parking demands on weekends, because the cars parked were largely from
residents near the City center asshown in Table21.1-2.

Since the number of parked cars was estimated at 14,802 cars on weekdays and 8,748 cars on
weekends, the incremental number of parked cars amounted to 6,624 cars on weekdays. The lack
of parking lots in Option-1 was estimated at 3,326 on weekends of which 661 parking lots will be
provided to meet the demands on weekends. Thus, the lack of parking lots will be 2,665 or 40
percent of the incremental number parked cars on weekdays. The city government will need to
decide whether they will provide more than 661 parking lots to meet the parking demands on
weekdays.

In the course of provison of the new parking area, the Public Private Partnership would play a
sgnificant role in examining the involvement of the private sector in providing and management of
parking aress.

According to the interview survey, the respondents expressed their preference that the parking area

would belocated within 300 meters from their destination.

Total (1198) 37 35 123

L]

Ortosayskiy rinok (400) 37 37 114

L]

Madina(399) L7 51 20 5
L

CUM (399) 58 ‘184‘1

I I I
0% 20% 40% 60% 80% 100%

H<100m ®<200m ®<300m ©<400m = <500m

Q1 How long do you walk from the parking spaceto
your degtination?
Source: ICA Sudy Team

|
Totd (1200) 43

29 03

Ortosayskiy rinok (400) | 5‘1 | 23‘, 75‘
M adina (400) 2‘8 | 4|8 | 143‘*

CUM (400) | 50 | ‘18 6l

| [ | |
0% 20% 40% 60% 80% 100%

E<50m m<100m <200m <300m
<400m © <500m = <1,000m

Q2 How long canyou wak from the parking speceto
your degtination?

Figure21.1-4 Preferable Digancefrom Parking Areato Degtination in Interview Survey

21.1.2 FutureParking Demands

In addition to the improvement for the existing parking condition, further measures will be required to

prepare for the parking demands of the future.

It should be noted that the provision of anew parking

area would be a factor to encourage the further parking demands. Even if a driver of a private car

would pay a parking fee at his or her destination, he or she would have to drive down a road where

construction and maintenance costs are taxable.  The owner of the parking lot (at the destination) will

profit from the parking fees and benefit from economic activities, with the driver.  Taking the nature

of parking demands and the socid equity into account, the provision of parking areas should be

strategicaly planned to not meet the parking demands, or should not be on the same level.  From the
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standpoint of transportation demands management, the provision of parking areas should be set at a

level lower than the parking demands.  The following sub-clauses describe the measures to be taken

for preparation for future parking demands.

@

e

Updating of Technical Sandard for Mandatory Parking L otsby Typeof Building

The exiging technica gandardsfor amandatory parking lots was outdated or obsolete and unable to meet
the current parking demand.  The provision of a minimum number of parking lots has to be modified.
The new glandard needs to be revised to meet the parking demands, particularly of apartments and a
large-scde building that will require alarge number of parking spaces.

Formulation of Plan of Parking Areain Specific Area

It will beimportant to formulaieaplan for parking areas, to managethe parking demands and the capacity
of the parking areain agpedific areaor the City center.

The future parking demand was tentatively estimated on the assumption that existing detached
housing will be redeveloped into Public Centers and Apartments in the long-term.  The volume of
current parking demands was used for this estimate. It should be noted that the definition of the
current parking demands was not accurate, since it is mixed up, with different types of parking
demands by residents and visitors. Therefore, the estimated future demands must be considered as
the provisiona estimate. A sample block was selected at 23 locations to estimate the volume of the
current parking demands as shown in Table21.1-5. The sample block covered the mixed use areas
of apartment and economic activities. It is conddered that the economic activities are being
carried-out at the ground floor of the Apartment and the blocks of the Public Center in centra part of
the City center.

Table21.1-5 Density of Parking Demandsby Type of Land Use

Type Number of Sample Densty of Parked Car (car / ha)

P (location) Weekdays Weekends
Apartment 15 139 90
Public Center 8 4.9 139

Source: JCA Sudy Team
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35

20

2 Legend
Study Area
] Bishkek City
g Traffic Zone
90 ID of Traffic Zone
Sampled Block to Estimate Density
- Public Center
[

Apartment: Mixed Use

I an

Source: JCA Sudy Team
Figure21.1-5 Location of Sampled Block to Estimate Volumeof Parking Demands

The additiona parking was estimated at 3,465 cars on weekdays and 1,614 cars on weekends as
shown in Table21.1-6. Since the parking demands on weekends would be largely covered by the
mandatory parking lot of housing, the remaining parking demands will be 1,851 cars. This
incremental number of parking demands have to be managed by the mandatory parking lot by type
of building, the provision of new municipa parking, and the traffic demands management.

Table21.1-6 Additional Parking Demandsin the City Center after Development

Land Areaof Future Development Additional Parking Demandsafter Devdopment
Zone (ha) (car)
Public Center Apartment Weekdays Weekends

8 6 15 424 21
9 7 24 572 313
10 6 4 275 124
1 17 0 579 231
32 18 0 640 255
33 1 0 369 147
44 2 1 82 35
45 4 4 202 A
50 0 16 222 144
51 2 3 9 50
Totd 73 67 3465 1614

Source: JCA Sudy Team
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Legend

Study Area

Bishkek City

Traffic Zone

ID of Traffic Zone

Block of Detached Housing to Be Redeveloped
Public Center after Redevelopment

Apartment after Redevelopment

an

Source: JCA Sudy Team
Figure21.1-6 Detached Housing to be Redeveloped in Long - Term

21.2 Improvement Policy for Parking

The JCA Study Team formulated the improvement policy for parking based on Sub-chapter 21.1.
There are sgnificant numbers of vacant parking lots in the City center, but many cars are parked on
dreets.  Since the exigting fee collection system alows non-payment, parking fee is not collected
steadily. Since traffic volume will increase with economic development of Kyrgyz Republic, traffic
from outside of the City center should be controlled or managed to prevent traffic congestion. To
solve these issues the Study formulated following policy:

v To promote the use of parking in order to reduce the on-street parking
v To establish a parking fee collection system for collecting from al users

v To introduce anew parking operation system to control traffic flow in the City center
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21.3 Improvement Measuresfor Parking
The Study proposes following measure for improvement of parking.
Table21.3-1 Improvement Measuresfor Parking
Operation Faality L egidation
+ Parking information and guidance + Condruction of parkingintheCity | « Parking rulecampaign
sysem center + Modification of parking operation/
« Parking fee collection sysem + Condruction of parking outsdeof the|  feeregulaion
+ Parking fee system (pay-for-useby City center (Fringe Parking, Park + Strict enforcement of pendlty for
time, different unit priceby location) |  and Ride Parking) illegd parking
+ Timelimitsparking + Modification of technica standard for
mendatory parking
« Parking space around car owner house

Source: ICA Sudy Team

21.3.1 Parking Operation
(1) ParkingInformation and Guidance Sysem

This system is introduced to promote the use of parking properly. There are 14,522 parking lotsin
the City center and 14,802 cars parked on weekdays and 8,748 cars parked on weekends. There
are 6,344 vacant parking lots on weekdays and 9,415 vacant parking lots on weekends. There are

many vacant parking lots, but many cars are _ |

ked on streets.  Therefore, utmost attempts | Parked car i :
il ™ |onwedns SRR
ghal be made for proper utilization of the (8748) ' ‘ :
existing parking lot. |

g parking Parked Car Parking, On-street,
on weekday 8178 6,624
Informing parking location and parking (14802) ' :
occupancy condition to drivers is effective to _ | ‘
] Parkin g lot 14522
promote the use of parking. (14522) '
| |
(@ Parking Location, Occupancy Condition, 0 5,000 10,000 15,000
Informetive Signsor Signage Number of parked car/parking lot

Source: ICA Sudy Team
Figure21.3-1 Number of Parking Lot and
Parked Car

Thistraffic Sgninformslocation and occupancy
condition of parking to the drivers. Drivers
will be able to find vacant parking lots eesly.
Introducing ITS (Information and Communication Technology) for displaying parking location and
occupancy condition information will be appropriate.

(b) Parking Information System

The parking information sysem is able to provide information of parking locations, parking occupancy
conditions, and other parking information for users. The parking occupancy condition is sent to the
centrd computer (server) from each parking areg, and parking informetion areshownonweb ste. The
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parking lot user isableto get parking informetion in redl time by personal computers and mobile phones.
Introducing ITSwill be appropriate for thistype of parking informetion system.

Irs

Legend
E Rl
V' : Vacancies

Source: ICA Sudy Team
Figure21.3-2 Imageof Parking L ocation

Source: ICA Sudy Team

Figure21.3-3 Imageof Parking I nformation
and Occupancy Condition I nformation Sign Sygem

(2) ParkingFeeCadllection Sysem

The person in charge of Department of Municipa Parking collects parking fee from users, but the parking
fee is not collected geedily, because the exigting fee collection sysem dlows non-payment.  Therefore,
introduction of drict, secure and trangparent parking fee collection sysems will be appropriate for
effective parking fee collection systems.

(@ PrepadSygem

Thisfee collection sysem is the same as the mobile phone system in Kyrgyz Republic.  Parking users
get the card and charge the card with certain amounts. Parking users pay parking fee from the
bdance available on the card when they use parking.  Parking users do not need to use money in cash

whenthey pay parking feesin the parking area
(b) Parking Ticket

Thisticket provides authorization to park acar within aregular span of time after parking users pay the
parking fee. Parking users get the ticket by money or pre-pad card from automatic ticket vending
machinesor the person in charge beforehe or she usesparking.  The person in charge checkstheticke,
s theticket should be kept on the dashboard of the car to be dbleto check from outsdeof thecar.  This
gysem is effective for on-dreet parking, because this sysem does not need big equipment.  Two-thirds
of parking inthe City center ison-dreet parking. Thissysemisparticularly suitablefor Bishkek City.
However, the existing traffic legidation should be modified to forbid parking use beyond regular time
periodsto comply with thissystem.
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(4)

Parking Fee System (pay-for-use by time, different
unit price by location)

This parking fee sysem is atool to diffuse the parked
carsaround the City center and provide opportunity to
park cars in the nearest location. The current fixed
parking rate needs to be shifted to avarigblerate.

The exiging parking fee of municipa parking is st up
a 10 SOMS regadless of paking time.  The
interview survey revesls that approximately 58
percent of cars are parked for less than one hour.

Source: ICA Sudy Team
Figure21.3-4 Parking Time

The Pay-for-use by time parking fee sysem is effective to provide opportunities to park for as many cars
because it is assumed that parking users will be discouraged to use parking for a long time since they

have to pay by the duration of parking.

Different unit price by location and time and duration iseffectiveto diffuse parked cars.  The parking fee
in congested aress and congested timeis set up higher then other areesand time. It is believed that as a
result of higher unit price, parked carswill be diffused to other aress or time zone from the congested

areaor time,
TimeLimitsParking

To provide opportunity to park for as many cars, this
paking system is effective  Parking time limit for
each areacan be set up to provide opportunitiesto park
for many users because the parking duration is
significantly different by trip purpose as revealed by
parking survey results (70 percent of parked cars are
for Service or Sdes and Work trip purpose which are
parked for more than 120 minutes, whereas 57 percent
of parked carsfor Business trip or purposes are parked
less than 30 minutes).

21.3.2 Parking Fadility

Total I24 l 22 | 17 l 25 l
Other | 23 | 29‘ 1|7 13|
Serviceor Sdles 865 |22 | | 64 | |
Work 110 9| 9 | ‘70 | |
Business 3|4 ‘18 :|L5 10|
Shopping ?8 ! 29 1 17! 17 !

0% 20% 40% 60% 80% 100%
m<15min 16~30min 31~60min

60~120min >120min

Source: ICA Sudy Team
Figure21.3-5 Parking Timeby Trip

Purpose

If many parking facilities are congructed inthe City center, thenumber of cars parked in the parking area

will be increased. With the increase in traffic volume in the City center, traffic congestions will also

increase if parking facilities are not constructed to accommodate the increased traffic volume.

Therefore, it is necessary to construct at least a minimum number of parking facilitiesinthe City center

to accommodate the existing and future estimated traffic. In addition to provision of parking facilities
in the City center, some parking facilities shall aso be congtructed in the outskirts of the City center.
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(1) ParkingLotsintheCity center 50 0518 izo i i 67 i
Parking lots in traffic Zone 9, 44 and 45 ae 4 27 13| 24 | | = | |
insufficient on weekends as shown in Table 2132 | §44 ——
Minimum necessary number of parking lots required 11 9 12 17 48
is1,469 lots after adding parking demands caculated 9 mWaa 1|7 ! !72 ]

o)

|
20%
>25%

in Sub-chapter 21.1. 01%,

m>50%

40% 60%

>10%

80%
>5%

100%
<5%

Figure21.3-6 Parked Car Occupancy

Ratioon Road
Table21.3-2 Shortage Number of Parking Lot on Weskends
Zone Capacity On-Sreet Parking | 1y jitional Demands Balance
(parking lot) (car) (car)
8 628 207 221 200
9 140 223 313 -396
10 708 403 124 181
1 562 818 231 -487
2 1,859 474 255 1,130
33 968 438 147 383
44 393 626 3B -268
45 110 199 A -183
50 119 110 144 -135
51 762 143 50 569
Totd 6,249 3641 1,614 -1,469
Source: JCA Sudy Team
Occupancy rate of on-greet parking by each dreetisshowninFigure21.3-6. It showsthat Market areas

(Zone 44, 11) have many high occupancy reate sregts, however, parked cars are digpersed in resdentid
aess. Paking characteridtic is different by land use. Therefore, detaled parking survey should be
conducted for parking planning.

Parking Outskirtsof the City center

It is proposed to congtruct parking in the outskirts of the City center, to contral traffic entering from
outsde of the City center. If adequate numbers of parking lots are condructed inthe City center, most
of the vehidesenter into the City center and consequently causetraffic congegtion in the City center.
Therefore, to control thetraffic in the City center, parking lots constructed in the outskirts of the City
center (in addition to parking lots constructed in the City center) will be very much effective.

The number of parked carsinthe City center on weekdaysislarger than on weekends. It isassumed thet
traffic from outsde of the City center on weekdays is larger than on weekends.  If treffic flow is not
controlled, traffic congestion will occur in the City center on weekdays. To decrease traffic volume in
the City center, the use of parking in the outskirts of the City center should be promoted. (See Table
21.3-3)

21-13




The Study on Improvement of Urban Transportation
in Bishkek City of the Kyrgyz Republic Final Report

Table21.3-3 Shortage Number of Parking Lot on Weskdays

Copadty | OnSretParking|  Additional | ovConstruded gy,

Zone | (parkinglot) (car) Demangs | ForkingintheCity -

Canter (parkinglat)

8 360 488 424 0 552
9 123 261 572 2% 314
10 519 589 275 0 345
1 447 91 579 487 6%
32 745 1958 640 0 1853
B 39 9% 369 0 966
4 282 861 & 268 393
45 100 137 202 183 56
50 & 108 222 135 107
51 728 2% % 0 394
Tod 3701 6,624 3465 1460 5223

Source: JCA Sudy Team

(@ FringePaking

Fringe Parking is a parking that is congtructed around fringe aress of the City center to contral traffic
flow into the City center. Passengers to the City center will go to their own dedtination by public
trangportation or bicycdeor onfoot by parking their carsin Fringe Parking areas.  Thisparking system
is able not only to reduce traffic from outside of the City center but aso provide parking space to
passengersin the outskirts of the City center.

It is proposed to construct fringe parking near the markets or the public transportation sations or
terminals in fringe areas of the City center. The site proposed for Fringe Parking is around Chui
Market and Jibek-Jolu Avenue in Bishkek City because parking demand in these aress is
relatively high in the fringe areas of Bishkek City, asshownin Figure 21.3-7.

L egend
kY i '—_ﬁ : The City center
: Road
—— ~ . : Fringe Parking
===  Ca
<= == ;\Wadk, Bicycle,
r'\ ..... .L‘_ . -.: Public Transport

Source: JCA Sudy Team
Figure21.3-7 Imageof Fringe Parking

(b) Park and RideParking

Park and Ride Parking is a parking where car is parked in the parking area located near public
transportation stations or terminads and commuters ride public trangport that dlows them to trave
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intothe City center. Therefore, commuters park or leave their vehidesand trandfer to abus or rall
sysemfor therest of their trip. - Park and Ride Parking reduces the vehicle inflow to the City center by
trandferring to public trangport from their vehidles.

The site proposed for Park and Ride Parking is nearby east and west bus terminalsin Bishkek City.
These sites are proposed because these bus terminals are in outskirts of the City center and many
bus passengers and buses go to the City center via these terminals. Park and Ride Parking
schemeisillustrated in Figure 21.3-8.

ﬁark own car in Park &
Ride Parking

P)

Go to Park & Ride
Parking by Own

Transfer

L=

Ride on Public
Transportation j

by Public
Transportation

L W

Go to City Center }

Source: ICA Sudy Team

21.3.3 Parking Legidation

@)

el

Figure21.3-8 Imageof Park and Ride Parking

Parking Rule Campaign ‘ ‘ ‘
Weekend 34 7

Thetraffic rule campaign is effective to make traffic

rules understandable and reduce illegd car parking. ‘ ‘

Survey results revealsthat 34 percent of parked cars Weekday % u

use illegd paking Zone in the City center. ‘ ‘ ‘

On-dreet parked cars obgruct the safe passage of W6 20% 40% 60% 8O0% 100%
pedestrians and obstruct the path for emergency = Fecilitated = No Paking Zone  Parking Available

vehides, and redudng the traffic cgpadity. Source: JCA Sty Team

Therefore, making citizens aware of these facts is Figure21.3-9 Location of Parked Car
important for urban transportation management.

This campaign can be conducted together with other traffic campaigns such astraffic safety lessons a
school and during driving licensure tests.

M odification of Parking Operation / Fee System

Exiging parking fee of municipa parking issat up at 10 SOMS regardless of parking time and duration.
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©)

(4)

Thisparking feewas 2t up by decree of Bishkek City Parliament. It isfact that parking problem can be
controlled by enforcing parking fees to some extent.  Since existing parking fee is very cheap and not
controlled gtrictly, arevision on the fee sysemis necessary to discourage long duration parking and
manage parking facilities properly.

Furthermore, exiding legidation for parking does not dlow to setting up limited-time parking. Since a
time limit parking is effective to provide parking opportunity for many users, existing legidation needs to
be revised.

Srict Enforcement of Penalty for Illegal Parking

Many cars are parked in illegd parking Zone despite
many vecant parking lots. A fine for the illegd
parking is s&t a rddivey low leve (300 SOMS).
This low fine is insufficient to discourage drivers to
pak their carsa anillegd parking pace. Theresult
of the parking survey reveds that more than 99
percent of respondents expressed that they would not

park their carsat any illegal parking space, if thefine  goiree - aCA Sudy Team
will beincreased by tentimes. Picture21.3-1 Parked Car in lllegal Parking

Zone
Some users do not pay their parking fees and the

exiding regulation also does not dlow the City to impose fine againgt non-payment users.  Therefore, a
new / revised regulation with additiona provisionsis necessary which alowsthe City to:

» Increasethefinefor illegd parking

+ Egtablish thefine for non-payment of parking fee

M odification of Technical Standard for
Mandatory Parking by Typeof Building

Congtruction of buildingsin the City center is in
progress. If many buildings are congructed in the
City center, traffic volume and parking demands in
the City center will aso increese.  Therefore,
paking space for building cusomers or residents
should be provided within the premises of esch

building compound to manage the future parking Source - JCA Siugy Team

demands. Picture21.32 Parked Carson Street
Technicd standards for mandatory parking by type of building was esablished in the Soviet era, however
thistechnica gandard has dready abolished. A new technicad standard for mandatory parking by type of
building needs to be established.
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214

2141

@

e

Parking Space around Car Owner’sHouse

Ca owners in the City center use the gpatment
premises as parking space. If the number of car
holder increase, parking space will be insufficient,
then car holders will use on dreet as parking space.
It should be mentioned under technicad gandards to
secure a parking space by each car holder to prevent

increasing of on-dreet parked cars.
Source: JCA Sudy Team
Picture21.3-3 Parked Carsinthe
Improvement Project for Parking Apartment Premise

Illegal Parking Prevention at Specific Areas
Objective
Theobjectiveisto prevent illegal parking by I TS technology and law enhancement or enforcement.
Background

Although the facilitated parking areas gill have remaining capacity, the large number of cars was
parked on street.  Steps should be taken to encourage drivers to park their cars in the facilitated
parking aress.  ITStechnology and law enhancement or enforcement are effective to prevent illegal

parking.

- -

P e e e e e e e e e e e e e e e e e e e e e e e e e e e e S

m O V
(P]

@ E] —_—— | —_—

Specific Area

Encourageto park car in
parking

Strictly Enforcement

Source : Japan Nationa Police Agency, JCA Study Team

Figure21.4-1 lllegal Parking Prevention Measures

21-17



The Study on Improvement of Urban Transportation
in Bishkek City of the Kyrgyz Republic Final Report

(3) Contentsof theproject
(i) Anayssof current status of illegal parking
(i) Formulate prevention plan of illegal parking
(iii) Support to establish parking lot
(iv) Preparation of pilot project plan
(v) Implementation of pilot project

(vi) Evaluation of pilot project and make necessary recommendation

21.4.2 Introduction of Parking Fee Payment Card
(1) Objective
Theobjectiveis to establish secure parking fee collection system.
(2) Background

The person in charge of Department of Municipa Parking collects parking fee from users, but
parking fee is not collected steadily, because the existing fee collection system alows non-payment
and exemption for, but not limited to, officials and military services. Therefore, introduction of
strict, secure and trangparent parking fee collection system will be appropriate for effective parking
fee collection system. Pre-paid parking system and Parking ticket is are effective parking fee
collection system.

Before you use the parking lot, please pay parking fee.

EEohcE T CEEL,

Image of Pre-Paid Parking Parking Ticket Vending Machine
Source : Tokyo Metropolitan Police Department
Figure21.4-2 Parking Fee Payment Card

(3) Contentsof theproject

(i) Anadydsand planning of suitable parking fee system
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(i) Cog edimationfor ICT parking sysem
(iii) Preparation of pilot project plan
(iv) Implementation of pilot project

(v) Evaudtion of pilot project and make necessary recommendation

21.4.3 Integrated Parking Law and Management

(1) Objective
The objective is to revise the paking law and enhance capacity of the organization for parking
managemen.

(2) Background
Many cars are parked in illega parking Zone despite many vacant parking lots.  On-street parked
car is obstructing the safe passage of pedestrians and obstructing the path for emergency vehicles,
and reducing the traffic capacity. Result of the parking survey reveds that more than 99 percent of

respondents expressed that they would not park their cars at any illegal parking space, if the fine will
be increased by ten times.

Image of Strictly Enforcement
Source : Japan Nationd Police Agency, Bifuka Police Station of Hokkaido Prefecture Police
Figure21.4-3 Integrated Parking Law and Management

(3) Contentsof theproject
(i) Formulation of new parking law framework
(i) Assistanceto establish new parking law
(iii) Assistance to establish management organization for parking

(iv) Assigtanceto strengthen ingtitutional capacity and human resource devel opment relating to
parking management
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21.44 Parking Fadility Congruction
(1) Objective
Theobjectiveisto introduce parking facility in parking insufficient area by PPP scheme.
(2) Background

If many parking facilities are congtructed in the City center, number of cars parked in the parking
will beincreased. With the increase in traffic volume in the City center, traffic congestion will also
increase if parking facilities are not constructed to accommodate the increassed traffic volume.
Therefore, it is necessary to construct at least minimum number of parking facilities in the City
center to accommodate the existing and future estimated traffic.  In addition to provision of parking
facilities in the City center, some parking facilities shall aso be constructed in the outskirts of the
City center. It is proposed to construct fringe parking near the markets or the public transportation
stations or terminasin fringe area of the City center.

Parking Facility
Source: Airport Environment Improvement Foundation, Oita Prefecture Government
Figure21.4-4 Parking Facility Congtruction

(3) Contentsof theproject
(i) Analysisof parking demands
(i) Preparation of parking construction plan of the parking facility

(iii) Preparation of operation plan of the parking facility
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2145 Parking Information Sysgem
(1) Objective
The objective is to introduce advance information system on parking by taking advantages of
information technology.
(2) Background

Many cars are parked in illegal parking zones in spite of many vacant parking lots. On-street
parked cars obstruct the safe passage of pedestrians and obstruct the path for emergency vehicles,
and reduce the traffic flow. Therefore, utmost attempts shall be made for proper utilization of the
existing parking lot.  Informing parking locations and parking occupancy conditions to drivers is
effective to promote the use of parking.

Parking Control Center Information Sign

Image of Information System

Arealnformation Detail Information Individua Information Individud Information

Image of Information Board

Source : Bureau of Urban Devel opment Tokyo Metropolitan Government
Figure21.4-5 Parking Information Sysem

(3) Contentsof theproject
(i) Designthe parking information system for Bishkek City
(i) Preparation of plan for parking information system
(iii) Implementation of pilot project

(iv) Evauation of pilot project and make necessary recommendation
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21.4.6 Promotion of Park and Ride Parking
(1) Objective
Theobjectiveisto introduce Park and Ride Parking.
(2) Background

If many parking facilities are constructed in the City center, the number of cars parked in the parking
will beincreased. With the increase in traffic volume in the City center, traffic congestion will also
increase if parking facilities are not constructed to accommodate the increassed traffic volume.
Therefore, it is necessary to construct at least minimum number of parking facilities in the City
center to accommodate the existing and future estimated traffic.  In addition to provision of parking
facilities in the City center, some parking facilities shall aso be constructed in the outskirts of the
City center. It is proposed to construct Park and Ride Parking near the public transportation
stations or terminasin the outskirts of the City center.

Railway Station

Park & Ride
Parking
HEN IO

Park and Ride Parking in Istanbul

Source: JCA Study Team
Figure21.4-6 Park and Ride

(3) Contentsof theproject
(i) Analysisof current practices of parking use
(ii) Seection of location of Pilot Project for Park and Ride Parking
(iii) Design park and ride parking
(iv) Cogt estimatefor park and ride parking
(V) Preparation of pilot project plan
(vi) Implementation of pilot project

(vii) Evaluation of pilot project and make necessary recommendations
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CHAPTER 22 INSTITUTIONAL IMPROVEMENT AND HUMAN RESORUCE

DEVELOPMENT PLAN

Inditutional Strengthening and M anagement Enhancement for Master Plan I mplementation

For the Bishkek City to implement the MP effectively, the key is to improve each department
capability as well as to develop staffing functions of BCDA, through ingtitutiona strengthening and
human resource development, for coordination with each agency. The indtitutional strengthening and

human resource development of BCDA consist of enhancing project management, identification, and

implementation. It is necessary to provide technical assstance as stated in subsequent sections.

222

Bishkek City Urban Transport Management Capacity Development

22.2.1 Needsfor Capacity Devdopment in BCDA

To develop the management capability of each department related to urban transportation, technical
assistance will be provided to BCDA with ingtitutional strengthening of coordinating and training
functions among the city departments.

@

e

©)

Capacity of Management and Coor dination of International Donors Project

Thepurposeisto improve operationa capacity asacoordinating agency, for coordination with internationd
donors and management and review of the progress of the assistance projects to be carried out in Bishkek
aty.

Capacity of Project Formulation and I mplementation

The purpose is to improve the capecity for preparaion of draft policy and its ordinances required to meet
Sugtainable Development Strategy of Bishkek city, the rdlated project formulation, and implementation by
ensuring the budgets, with asst-up of specidty divisonin BCDA.

Training Enhancement

The Study conducted workshops for urban planning, public trangport policy and environmentd issues,
seminars of GIS training and traffic andyss software JCA STRADA training together with severd pilot
projects. BCDA should continue these trainings to adminidration daff, education inditutions, and
consultants, and others, to improve technica capability and competence and to extend theresullts of the pilot
project to implement thisMP.
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2222 Proposd Project Design Matrix

Table 22.2-1 proposes the project for cgpacity deveopment of BCDA for MP implementation in the project
design metrix (draft).

Table222-1 Project Desgn Matrix of Capacity Development of BCDA for MP Implementation

Project Decription Indicator | Source | Externality
1. Overall Goal:
TheMPisimplemented by the City
2.Project Purpose
Priority projects are implemented. (PerformanceIndicators, itssource and esch
3. Output: externditiesto beworked out)
(1) BCDA improved operationd cgpecity,
(2) BCDA prepared adraft policy and implemented the rdated project.
(3) BCDA trained the City departments and other rlevant saffs
4. Adtivities Input:
1.1 To coordinate with internationa donors Experts
1.2 To managethe projects a) Trangport policy/plan
1.3 Toreview theprogressof thedonor’ s asssting projects b) Filot project plan
1.4 To coordinate among the line department of the City ¢) Human Resource Development plan
2.1 To prepareadraft policy and ordinances d) Public Participation
2.2 Tograsp peoples needs e) Traningof GIS
23Toplan therdated projects, f) Training of JCA STRDA
24 Toplan and implement pilot projects, 0) Public trangportation
25Toplan and implement pilot projects h) Parking
2.6 To monitor the pilot project i)ITS
2.7 To prepare the project report
3.1 Toprepare HRD and training program Pilot Project
3.2 To conduct workshopsfor MP project implementation a) Parking sysemwith ITS
3.3 To conduct ssminarsof Gl Straining and traffic andysis software“ JCA | b) Pedestrian mall event extension
STRADA” €fc.
34 Toevduaetraining results
3.5 To preparethereport of thetraining results

22.3 Inditutional Strengthening of Adminigtration of Public Trangportation
22.3.1 Background
(1) Introduction of New Technology
The Study proposes to introduce new technology into public transportation in order toimproveitsservice.

- ICT ticket system for trolleybusfare collection
+ Bus operation management and control system with GPS
- Inddl announcements of bus stops, display indide each bus an advertisement for passenger service and
income generation
+ Buslocation information system for bus usersthrough smart phones
(2) Inditutional Reform in Public Trangportation in Bishkek City

The Study condders inditutiond reform by reviewing the current public trangportation policies and
operdion asfollows
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+ The City will st up a traffic committee congging of legd g&f, city council members, and citizen
representatives.  The traffic committee will be granted authority to condder and review traffic-related
punitive actions and observation of law.  (Adoption scheduled for the 24™ May.)

- With the increase of tralleybus with EBRD assistance (gpproximetely 150 units), the City will prepare
the future plan for expandon of the trolleybus operation routes pardld with excluding minibus service
from the center of the City.

- The City will plan to congtruct car-parking buildings and facilities to absorb the parking demand in the
center of the City in order to control roadside illegd parking which prevent smooth operation of bus
srvices.

- TheCity will review theintroduction of new routes between the City center and the suburbs by the city bus

- The City will introduce a new rule for the bidding of minibus franchise routes due to expire in 2014.
The new rule will indude obligation to use the bus sop for passenger boarding and dighting,
introduction of punitive action to minibus company againg violation of safety operation regulations, and
in case, asimposing apendlty, to effect the route contract.

22.3.2 Edablishment of Organization for Comprehensve Adminigtration of Public Trangportation

Currently, Urban Trangportation Department of Bishkek City mayor's office (UTD) is responsible for public
trangportation sarvice.  However, it is necessary to enhanceits aility by the establishment of an organization
whichwill cover al jurisdiction and mandates relating to the public trangportation adminigtration in the future
to support the improvement of public trangportation for both technicd and adminigtrative aspects. To
maintain and expand the public trangportation system in the future, this organization will cover the following
tasks, but not to be limited to:

- Trangportation policy for the congruction of linkage system and effective sharing of each public
trangportation mode

» Operation planning of public trangportation

+ Public trangport road-use planning

- Route planning of public trangportaion

- Traffic dataandyds

+ Marketing the needs of transportation users

- Safety operation management

» Pricing policy with centrdlized ICT card sysem

- Business of fadility management of bus stopsand busterminas
Inorder to carry out tasks of introduction of anew system and improvement of public trangportation, the Study
suggests establishing a department to carry out research, andysis, planning, plan, implementation for overal
public transportation matters and to manage, regulate and contral various trandt modes and public
trangportation companies by studying amodd in EU countries.
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CHAPTER 23 PILOT PROJECT AND CAPACITY DEVELOPMENT

231 Pilot Projects
23.1.1 Background and Objectives

The main purpose of the pilot project is to examine new methods for improving transportation
conditions in Bishkek City. It is then expected to subsequently utilize proven methods in order to
solve smilar issuesin thefuture. 1t isalso expected that al necessary considerations and coordination
are clarified and experienced by counterparts through the process of implementing the pilot projects of
the Study. These experienceswill help them to conduct further projects by themselves.

23.1.2 Contentsaof Pilot Projects

Four Pilot Projects were sdlected.  Three projects were determined in line with the Transportation MP
targets, Traffic Flow Improvement, Traffic Control system Improvement and Public Transport Fecility
Improvement. Those were conducted at Chui-Fuchik Intersection and nearby. The other project
was Pedestrian Mall, which was the first pedestrian mal in Bishkek City. The location was
determined at Kievskaya Strest.

The traffic flow improvement was implemented twice, in the first phase of the Study in 2011, and the
second phase of the Study in 2012.  Thefirst one was conducted with road painting and installation of
cushion drums.  However, it turned out needing further improvement taking into consideration the
not-so-moderate driving mannersin Bishkek City.

The contents of these Pilot Projects are summarized in Table 23.1-1. The outlines of the pilot
projects are described in Table 23.1-2 and Table 23.1-3.  Further detailed descriptions are given in
Appendix 23-1.

Table231-1 Summary of Pilot Projects

Section Main Task Figure Period
Traffic How Improvement | Improvement of September 2011 to
(Pilot Project 1) Intersection by Ingdling of October 2011
New Road Markingsand
Road Sgns
Traffic How Improvement | Congtruction of Treffic January to October
(Pilot Project 11) Idandin Intersection, 2012
Improvement of SdeWalk,
and Rdine Road Makings.
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Section Main Task Figure Period
Traffic Control System Instdlation of Treffic August 2012to
Improvement Lanterns, Traffic Detector October 2012
and Controller
Public Transport Facility | Improvement of Bus Stop January to October
Improvement and ApproachAres, 2012
Ingdlation of New Design
Bus Shdter, Improvement
of Pedestrian Underpass
Pedegtrian Mdll Traffic Safety Awareness September 16 2012
and Pededtrian Rights

Table23.1-2 Outlinesof Pilot Projects

Pilot Project Description Volumeaof Condruction
Eﬁ% Thermoplastic Road Marking 3’;2;12 !qu]m
(Pilot Project 1) Road Sign and Barrier
Traffic gignd Removal and Intall Lump Sum
TrafficHow Trafficldand 65.06 gm
Improvement SdeWadk 14452 gm
(Pilot Project 11) Drainage 230m
Road Making 3624 9.m
Traffic Control System 6 Aspect 300 dia. Signa  : 8 pcs
Improvement Supply of Traffic Sgnd Lanterns 3Aspect 200dia. Signal ;2 pcs
& Accesries 2 Aspect Pedestrian Signdl @ 12 pcs

3Aspect 200dia. Signal ;6 pcs

Locd controller with coordination function: 2 sets
Locd Controller and Detector Connection box with voltage limiter: 2 sets
Inductive loop vehicle detector: 1 set

Construction & Maunting of Trffic) b £ vik and Intergeipo Intersection

Sgnd Sysem
Public Trensportation | Pedestrian Underpass 438m
Fadlities Bus Stop Shdlter Lunit
Improvement Bus Stop Cage Marking 138gm
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Table231-3 Summary of Pedestrian Mall

Item Content

Daeand Time 16 September 2012: 10:00A.M. - 22.00P.M.

Target Area Kievskaya Street from | sanova Street to Logvinenko Stregt

Main Events The fallowing five events blocks were prepared a Kievskaya Stregt and various shops; show,

exhibition and workshop were st up during the pedestrian mall.

« Traffic Safety Block
+ SportsBlock
« Art Block
+ Dance Block
+ MusicBlock

Figure23.1-1 Poger of Pedestrian Mall

Main - Bishkek City Mayor’s Office
Implementation - Bishkek City Development Agency (BCDA)
Body = Traffic Police (MOI : Minigtry of Interior)

+ JCA Study Team

23.1.3 Conduson

Through the Working Group Meetings for the pilot projects, al necessary works were conducted by
counterparts with the assistance of the JCA Study Team. Those worksincluded sdlection of the site,
study on design of improvement, coordination between relevant organizations, approval of the pilot
projects, implementation and evaluation. Counterparts recognized that the necessity of preliminary
moddling and simulation on proposed improvement to decide proper countermeasures to be taken.
BCDA performed as a focal point of coordination between practical implementing organi zations such
asthe Capital Construction Department and Traffic Police Safety Department.

The Pedestrian Mall was a firgt experience in Kyrgyz and successfully organized by BCDA. An
average of around 2,600 people visited the event hourly and expressed appreciation of the event,
hoping to continuoudy conduct the same type of event in Bishkek City. Bishkek City succeeded in
getting sponsors for donations to activate the event and compensate the event expenses as some of the
sponsors offered sponsorship for smilar events.  In the standpoint of traffic safety, it is effective to
assert and prioritize pedestrian traffic manners by employing a pleasant event and ingtigate traffic
safety awareness.  Targetting on priority for children, it is expected to have a pill over effect on their
parents, some of them are drivers as well. The event contributed to change the behavior through
publicity and education and capacity development
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2314 Activities

(1) Seminar and Trainingin Kyrgyz

The JCA Study Team held Work Shops fifteen times over to confirm the pilot projects, to exhibit
the progress of the Study and to explain methodol ogies of specific subjects.  The first and fifth and

tenth workgroups were concerning the pilot projects.

To formulate the master plan with a scientific approach, the Geographic Information System (GIS)

and the Trangportation Demand Forecast are currently indispensable tools.  Hence, the JCA Study
Team conducted two trainings for GIS and JCA STRADA.

Table23.1-4 ThelLig of Conducted Main Megting, Work Shop, Seminar and Training

Acuv!ty and Date Venue Contents N”rT‘k_’er of
Title Participants
1FWG 3August Architecture and Explanation of the JCA Study Activities 18
Workshop 2011 Condruction Department
1¥Sering | 5August | Bishkek City Mayor’ s Office | Explanation of the JCA Study Activities 12
Committee 2011
2"WG | 17 August BCDA Intersection Improvement Plan, 13
Workshop 2011 Smulation of output samples
3TWG 16 BCDA Introduction of Traffic Survey and 15
Workshop | September Progressof Filot Project
2011
Seminar a 19 Kyrgyz dateUniversty of | Explanation of the JCA Study, EIA in 120
Universty | September | Congtruction, trangport and | Japan
2011 Communication
4A"WG | 13 October BCDA Intersection Improvement Plan, progress 13
Workshop 2011 of Pilot Project
5"WG 0 BCDA Signd Control and Resultsof 1
Workshop | November Intersection
2011
6"WG 12 BCDA Explanation of Work Progress of Urban 8
Workshop | December Panning and GIS Rdated Activities
2011
WG 16 BCDA Explanation of Traffic Survey 12
Workshop | December
2011
8"WG 16 BCDA Progress of Urban Planning 9
Workshop | December
2011
9"WG 16 BCDA Oveview of GIS 9
Workshop | December
2011
2" Seering | 16 February | Bishkek City Mayor’ s Office | Explanation of Urban Plan, Public 12
Committee 2012 Transportation Survey, Pedestrian Mdll.
10"WG 4May, BCDA Pilot Project I11- Traffic Signa System 7
Workshop 2012 Improvement Work
1"WG 5June, BCDA Environmental and Social 9
Workshop 2012 Congiderations
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Ad|v!ty and Date Venue Contents N”mk_’er of
Title Participants
12"WG | 28August BCDA Parking Survey Andysisand Public 1
Workshop 2012 Trangportation Survey Results
1*traning | 29 August BCDA GlSsoftware operation training 14
2012
13"WG 6 BCDA Approach of Environment Improvement 6
Workshop | September regarding Trafficonthe JCA Study
2012
2"training 1 BCDA Tratfic Demand Forecast usng JCA 6
November STRADA
14"WG | 18April BCDA Evaluation of intersection 11
Workshop 2013 improvement social experiment.
15"WG | 30Apiil, BCDA Land Use Management and Public 13
Workshop 2013 Trangportation Improvement Plan

(2 Trainingin Japan

Two training groups were organized to visit Japan to study Japanese urban trangportation systems.

Each training group consisted of seven to eight members, headed by aVice -Mayor.

Thefirg training in Jgpan was conducted for two weeks during 29 January to 11 February 2012 in order to
obtain knowledge and information on traffic planning rlated Stuationsin Japan.  Inaddition to Japan, the
training group vidted Igtanbul, Turkey to review the JCA project on Iganbul Higtoric Didtrict Traffic
Demand Management.

The second training in Japan was conducted from 11 to 24 May 2013.  The main objective was traffic
demand control and discussion on Bishkek Sustainable Development Strategy .

Table231-5 Outlineof theTrainingin Japan

Period Organizations of Participants Main Topics Vidsted Sites
1% - First Vice mayor Citizen' s participatory in Urban Tokyo, Sapporo,
From 29 e Planning, Traffic Systemin ) Hiroshima, Kyoto,
January to 11 Life Infrastructure Department Sitevi si% of Tra‘fi?Control C‘?ltag, I stanbul Y
February, * Urban Transport Department | pay majntenance in snow, Person
2012 + Traffic Safety Department Trip Survey, Site Visit of LRT,

- Bishkek City Main Department | Urban Transportation Planin

of Architecture & Construction | Hiroshima, BRT, Istanbul municipa

- BCDA (2 persons) officetraffic control division
2" » Second Vice Mayor Urban planning, Participation of Tokyo, Kanazawa,
From1lto24 | . : citizen for Urban Planning, Traffic | Toyama, Nagoya
May, 2013 Finencial Department Systemin Japan, Considegr]ati on of g o

* Urben Transport Department ey rhan transportation from the

+ Capitd Construction cases of oversess, Discussion of

« Traffic Safety Department Kyrgyz Nationa sustainable

- BCDA (2 persons) development strategy, TDM in

Kanazawa city, Smart city in
Toyama, Site Vigt of Bus Systemin
Nagoya
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23.1.5 Trainingon Geographic Information Sysem (GIS)

@

@

Introduction and Objective

Geographic Information System (GIS) has been emerging as a powerful tool in various fields including

trangportation planning.

In this Study a0, GIS has been used for land use andys's and planning, public

trangportetion route anayss and planning, traffic and parking survey andysis, and others. The GIS
training was conducted for counterparts to enhance their capacity in using GIS for analysis and

planning for improvement of urban transportation sysem. By familiarizing them about GIS

software, various tools can be used for planning purposes and GI S data devel oped in the Project.

Outlineof theTraining

Outline of the GIS training is summarized in Table 23.1-6. The details of the GIS training are
explained in Appendix 23-2.5.1.

Table23.1-6 Outlineof GISTraining

Items

Description

1. Trainees

13 trainees from Architectura Department, Capital Construction, Urban Transport
Department, and Traffic Safety Department

2. Training Program

- Oneday training on 29" August, 2012
- Classroom and exercises using ArcGIS

3. Training Materials and
Methods

A comprehengive training material was prepared and provided for sdf-practice and
for the future training by trainees.  GIS data and maps prepared by the JCA Study
Team for the Study were used as much as possible to make counterpart officids
familiar with the details of

data developed under the

Study. A trid verson of

ArcGIS 10.1 was ingalled in

eight computers of BCDA

and dl trainees practiced

ArcGIS software for analyss,

planning and making maps by

utilizing GIS and dso by

creating new GIS data by trainees themselves.

4, Outcomes of the
Training

Trainees were evauated before and efter the training.  The result of pre-training
evaudion revealed tha amost 75% of trainees either do not know or little knows
about ArcGIS. Similarly, result of pogt-training evaluation revealed that 77% of
trainees responded that they little know about GIS after the training which was only
15% in pretraining evaluation. Also, all trainees responded that they want to
attend GIS training either as OJT or theoretica class or practical classes, etc. in the
future too.

23.1.6 Trainingon JICA STRADA

@

Introduction and Objectives

JCA STRADA is a package system for transportation demand forecast. The system developed in
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cooperation with authoritative Japanese experts from government, academia and private consultants.

Since the development, continual upgrading has been conducted and version 3.0 as the newest
package for international edition was provided to Bishkek City through the Study. The JICA Study
Team conducted future demand forecast using JJCA STRADA in this Study and the set of data for
demand forecast istransferred to Bishkek City. Thedata are expected to be utilized as fundamental
data for further transportation planning. Thus, counterpart officials of Bishkek City who are in

charge of transportation plan should be able to handle the data

Incidentally, this training gave outline of traffic demand forecast and practices of actua
manipulation of JCA STRADA to the counterparts.

(2 Outlineof theTraining

Outline of the JCA STRADA training is summarized in Table 23.1-7. The details of the GIS
training are explained in Appendix 23-2.5.2.

Table23.1-7 Outlineof JICA STRADA Training

Items

Description

1. Trainess

Participants were average six (6) persons from Urban Transport Department,
Bishkek trolleybus Department, Bishkek Passenger Transport Enterprise, and
BCDA.

2. Training Program

Training was conducted once on 1¥ November, 2012.  As per request from BCDA,
the JCA Study Team conducted follow-up training for two days on 26" and 29"
April, 2013.

3. Training Materids and
Methods

Training Materials for classroom
were prepared and lectured.  The
training materials included an
introduction of  trangportation
demand forecast, an introduction
of JCA STRADA, an actud
process of modeling usng JCA
STRADA and exercises of JCA STRADA using computer.

4, Outcomes of the
Training

Through this training, participants learned a concept of traffic demand forecast and
experienced actua manipulation of JCA STRADA. However, it requires further
training, epecidly in an OJT manner to fully understand and mester the technique
of traffic demand forecast using the software.

23.1.7 Concluson

Through the Study and Trainings, Bishkek City recognized the necessity of upgrading GIS data and
OD data for traffic forecast provided by the JCA Study Team, utilizing them for urban city or
transportation development. Bishkek City requests further trainings of GIS and Traffic Demand

Forecast.
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CHAPTER 24 IMPLEMENTATION PROGRAM AND PRIORITY
24.1 Projectsfor Improvements
2411 Summary of Project
Table 24.1-1 Summary of Proposed Projects by Scope of the Study.
Table24.1-1 Summary of Projectsby the Scope of the Sudy
Unit : millionUSD
I mprovement plan Project Cogt
|. Road and maintenance 1. Enhancement of road maintenance and improvement capacity 10.0
2. Local Road and Pavement Improvement in the Poor Area 15.0
[1. Public trangportation 3. High occupancy vehidefor minibus -
4. Roads de management for bus stopswith tax /car parking 05
5. Public trangportation management and serviceimprovement 09
6. Busroute nework reformation (TA) 0.3
7. BRT introduction plan 05
8. ICT ticket for trolleybus (on-going with EBRD) 10
9.ICT ticket for dl transt modes 10
10. Public transport priority sysem 10
11. Buslanefor pegk hour 0.8
12, Buspriority sgnd inddlation 0.8
13. Bus operation monitoring system (FS) 08
14. Bus gpproach information system (FS) 10
15. Eagt and west bustermind improvement (FS) 10
11, Traffic flow improvement 16. Traffic flow improvement at bottleneck intersection 15
IV. Traffic sgnd control 17. Traffic Sgnd control improvement 15
V. City Parking 18. Illegd parking control a specific aress 08
19. Introduction of parking fee payment card (PPP) 10
20. Integrated parking law and management (TA) 03
21. Paking fadility congtruction (PPP by ADB) 06
22. Pakinginformation sysem (PPP) 10
23. Promation of parking and ride (PPP) 10
V1. Economic Vitdization 24, Pedegtrian mdl for vitdization of town's economy -
25. Introduction of areatraffic management a Dordoi market 20
26.Pilot Project for trangit corridor improvement 10
27. Urban section of Bishkek-Osh road improvement 50.0
28. Police community post for tourism promotion 0.1
VII. EST and Smart City 29. Introduction of bicydelanefor NMT promoation 0.2
30. Eco-car promotion 10
31. Pedestrian way rehabilitation 1.0
32. Traffic safety promotion for accident reduction program 10
33. Driving manner improvement program 0.1
34. "No car day for commuting" program 01
35. Staggered office hours campaign 0.1
VII. Inditutiona and Cgpacity 36. Capacity Devdopment of BCDA 10
Development '

24.1.2 Portfolioof Bishkek Urban Trangportation I mprovement Plan

The Study proposed the projects for road and maintenance improvement plan in Chapter 18, public
trangportation in Chapter 19, treffic flow and control sysem improvement plan in Chapter 20, city parking
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improvement plan in Chapter 21. Table 24.1-1 summarized the proposed projects in addition to the
projects daborated from BSDS and theresullts of pilot projects.  Figure 24.1-1 showsthe project Sructure as
aportfolio of urban trangportation improvement plan.

| Visionof theCity |

| MasterPIar:’Objectives |
|

) ] .
| Economic Regeneration | | EST | | Transport Infrastruture Law & Ingtittution
—HUb Function +| Public Transport ‘ Preventive Transport Law Capacity
[l Maintenanace Reform Devel opment
[seamagemen] | | Tawor BC0A
> Asset Management :
At Management] | oo,
- Facility - > Traffic Police
Freight Study . > Parking
> TDM Improvement :
P Regulation 1 Bishkek City
Now Furdrg e -
ITSITC Public Institutional
v ] imvolvement || Svengifming
3| Land Use Law Public
—>  Transport
Agency
L Parking
Agency

Figure24.1-1 Portfalio of Bishkek Urban Trangport | mprovement Plan

24.2 Implementation Approach of the Project Formulation

24.2.1 Planning Principle

The study scope excludes big capitd invesments such as road development and widening, and other big
trangport projects that need huge public budgets as wel as a long leading time for preparation and
environment impact assessment, in case of acquidtion of additiond road of right of way (ROW).  Inaddition,
we condder that funding is a very red condraint, and proposed usng the exiding road network with
bottleneck reduction and through proper management and maintenance in the Magter Plan.  Only financidly
viable projects are suggested for candidatesin along termed period and for the future feasibility study.

The Study considers financia constraint and implementing capacity are of very important issues to
examine the practicability for immediate solution to traffic problems within 5 to 10 years. EST and
preservation of road and transport facility are added. In particular, EST is the principal objective of
the Nationd Sustainable Development Strategy (NSDS).  The followings are principles to be applied
for the project examination.

(& HFnancid condraint
(b) Environmentaly Sustainable Trangportetion (EST)
(¢) Preventivemaintenance of infragtructure of trangport

(d) Ingditutiona strengthening and implementing capacity
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24.2.2 Financial Condraint

This criterion is coming from funding condraints  The NSDS has directed the funding to be own resource
for thepalicy of sugtaingbility. The City isrequired to find its own resources.

The City budgets are shown below.
Y ear Amount (1,000 SOM S) Amount 1,000 (USD equivalent)
2011 4,786,161.7 99,712
2012 5,158,265.5 107,464
2013 6,509,218.8 135,608
Note: USD =48 SOMS
Source: BCDA

In2012, the City alocated approximately 4.0 million SOMS out of 5.2 million SOMS for socid budges
of education and hedlth. Thetotd debt of the City is200 million SOMS for the city midibus procurement
by Chinese government.  The City should pay this debt and debt of EBRD for tralleybus purchase, together
with other accumulated debts.  There seems no room to allocate the city budget for development.

Therefore, until the City will be able to receive more tax and dtate alocated budgets, the Study
recommends starting the projects with low requirement of budgets and income and tax generation
projects such as parking fee collection, public bus ridership improvement, private sector participation
(PPP), prolonged design life of road and transportation facilities, introduction of new maintenance free
pavement, economic vitaization of urban center by pedestrian mal, DorDoi market area treffic
improvement and so on.

24.2.3 Environmentally Sugainable Transportation (EST)
(1) NSDSand Transportation Policy

The Nationd Sugtainable Devdlopment Strategy puts the priority for environmenta protection to ensure
udainable devdopment.  Kyrgyzstan expressed adherence to long-term sustainable development via
promotion of green economy®. For the transportation sector, we gpply Environmentdly Sustaineble

Transportation (EST)?.

! National Coundil for Sugtaineble Development of the Kyrgyz Republic, National Development Strategy for the Kyrgyz Republic for the
period of 2013-2017 (English version), Chapter 5, 2012

2 EST Srateqy isan gpproach integrating 12 programs; i) public heeith, iil) road safety and maintenance iii) traffic noise management; iv) social
equity and gender perspectives v) public trangport planning and transport demand management(TDM); vi) non-motorized transport (NMT);
vii) environment and peoplefriendly urbaninfrastructures; viii) deaner fuds ix) strengthening road Sdeair qudity monitoring and assessmernt;
X) vehide emission control, standards, and ingpection and maintenance (I/M), xi) land use planning, and xii) strengthening knowledge base,
and xii) public participation and avareness
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(20 Summary State Policy and EST Approach

Table24.2-1 Summary of State Policy and Primary Objectivesand EST Approach

Accesshility and openness of

Rationd use of renewable naturd resources

Incressein energy ficiency and reduction
of loses

Sate support of sectors of the economy
amed a credting “green” jobs

SatePolicy Primary Objectives EST Approach
A gradud shift toasysem of Improvement of legidation for “green” i) Law for tax preference of
grategic planning of sustaindble | investmentsand adaptationtodimatechange | promoting eco-transportation:
development public trangport and eco-car
Minimization of adverse Ensuring environmental impact assessment | i) Introducing CO, Credit
environmental consequences Mechanism
under economic growth iii) EST promation
A feebasisfor theuseof nature | Improvement of asystem for accounting for, | iv) Capecity and Human Resource
and reimbursement of damages | and reporting on environmental pollution Development
to the environment V) Cregting asystem for apolluter

Crestion of asustaingble system of paysdl sodid codtsintraffic

: : . environmental control and monitoring and congestions and parking by
environmentd informetion tional netLre U gl
Participation of ll interest groups | New financia toolsto promote green vi) Tax preference of eco-cars
in decision making on technologies viagreen taxes, customsduties, | Vii) Promoation of use of electricity in
environmentd protectionand | green procurements, and green investments public and private transport
rational useof nature viii) Promation of NMT (waking

and oydist)
ix) Smart City

Source : NSDS and developed by the Sudy for EST approach

24.2.4 Preventive Maintenancefor Preservation of Road and Transport Assets

The Study conddersthat the planning principle must be of efficient use of the present trangport infragtructures
and assets as miske best use of exigting trangport infrastructure and servicesfirst®,

All public transportation vehicle and passenger cars use the current road network. However, the road
conditions are getting worse year by year. To preserve the road network conditions, and preventive
road and facility maintenanceis required.

24.25 Ingitutional Reform and Human Capacity Development Needs

If the project needs an ingtitutiona reform with human capacity development, the project requires a
If the project
implementing agency has insufficient capacity, training and new recruitment will be required. These
will affect the project practicability. Therefore, the priority will be put on small scae projects which
will beimplemented in the present authority and its capacity.

preparation period for new legidation and arrangement of the new organization.

% Quesndand Governmert, “A guidefor trangport planning, integrated transport planning framework”, p46, 2003,
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24.2.6 Land Useand Conditions

For future urban gructure, a Compeact City (CPC) isproposed.  The CPC has meritsthat are efficient use of
public trangportation aswell as other urban basic utilities, dectricity, heet, potable water, and sewerage.  This
CPC isd0 gpplied in General Plan 2006. The Study proposes trandt oriented development to promote
public trangportation with land use.

24.3 Proposad Projectsin Urban Transportation I mprovement Plan

24.3.1 Effective Useof Transport Network and Infrastructures

Project No. 1 Enhancement of Road M aintenance and | mprovement Capacity

Project Purpose: To improve road maintenance capacity of the private contractor

Project Components: (2) Equipment supply, (2) Financia facilitation for MSE, (3) Capacity development of
contract and quality management

Project Cost: 10 million USD (City)

Project Outline:

The City will carry out the road improvement and road maintenance by using the private contractors following
the privatization policy that the Government and ADB/WB promote. Privete contractors have down sides
athough they have good technical capability. The project aims to enhance the private contractor capability for
road maintenance through equipment-supply contract, genera fund facilitation, together with capacity
development of contract management and supervision capecity of the City.  The maintenance program with
the priority will be prepared by using VIM Sfor road deterioration ratio.

Project No. 2 L ocal Road Pavement |mprovement in the Poor Area
Project Purpose: Road and pavement improvement at the new towns
Project Components: Construction

Project Cogt: 15 million USD (estimated temporary for 3 years) (City)
Project Outline:

The total road length of the City is gpproximately 1,700 km. Mogt of the road is paved but in the new town
where the rlatively poor live, the road is till using gravel.  The City intends to improve their qudity of life
through the road improvement.  The Study proposes to introduce Rolled Compact Concrete Pavement (RCCP)
taking into consideration of alife cycle cogt, of which calculation, an initial cost and maintenance costs during
the design life will be added. A pilot project of interlocking pavement with concrete block aso will be aso
introduced as a labor- intensive method to generate employment opportunities.  The improvement plan and
program will be required for its B/C and priority.

24.3.2 Public Transportation Improvement

Project No. 3 High Occupancy Vehiclesfor Public Transportation Service

Project Purpose: To mitigate traffic congestion by improving VCR on the congesting roads by using a
high occupancy vehiclefor aminibus

Project Components. Private sector involvement and PPP

Project Cost: Private Sector

Project Outline:

The Project will promote to change small size minibus (less 10 passengers) to three big size minibuses (16
passengers) on the City Center roads to reduce the number of minibuses in order to improve VCR.  The City
will consider tax incentives or other financial support. New HOC minibus will be equipped with bus control
system and information system to each bus stop by applying ICT. Integrated public transportation
management with I TC (Bus control center) is also proposed.
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Project No. 4 Roadside Management for Bus Stopswith Taxi and Car Parking

Project Purpose: To introduce smooth traffic flow and safe bus operation at bus stops and near
intersection by controlled parking of bus, taxi, and private car.

Project Components: Pilot Project and Technical Assistance

Project Cost: 05millionUSD

Project Outline:

The project ams to improve roadside parking as Roadside Management at bus stops and intersections, bus users
waiting outside of bus stop areas and rush to take the bus.  In addition, the drivers do not stop at bus stops.
Taxi park aso prevent bus operation.  Proper roadside management isrequired.  The Project consists of pilot
project and technical assistance for capacity building for proper roadside management, with minor facilities
improvement. The mgor activitiesare;
a) To develop typical street types and their roadsides lane usage
b) To Sdlect atarget areafor Socia experiment on roadside management at bus stops together with taxi and
car parking in the City Center
¢) To design roadside lane usage in the target area, such as parking, no parking, commercia loading and
passenger loading area
d) To implement bus stops upgrading, signa installation and road marking
€) To evauate the socid experiments

Project No. 5 Public Trangportation Management and ServiceL eve (S.) Improvement

Project Components: Technical Assstance

Project Codt: 0.9 millionUSD

Project Purpose: To improve transportation management ability of Bishkek city and improve public
transportation service

Project Outline:

The project aims to promote a quality approach to transportation operators and focus interest on customers
needs and expectations. Through this project, Bishkek city defines the target and measurements of quality of
sarvice in public transportation services, evaluates and check them and improves operation in the PDCA
problem solving cycle.  Themagjor activitiesare:

a) Bishkek City defines serviceleve (SL) of public transportation
b) Implement PDCA cycle of public transportation service

¢) Public transportation serviceisimproved

d) Define public service indices and their service leve

€) Survey present service qudity

f) Evaluate service quality and plan improvements

0) Survey improved service qudity

h) Evaduate improved service qudity

Project No. 6 BusRoute Network Reformation

Project Purpose: To reform public trangportation network more efficiently and effectively
Project Components: Operation and Technical Assstance

Project Cost: 0.3 millionUSD

Project Outline:

The project aims to prepare a reformed simple, easy-understanding and less duplicated public transportation
network, to creste an operaion plan in accordance with new bus route network, and improvement of
profitability of public transportation sector in totd, through stakeholders participation.  The magjor activities
ae

a) To define new trolleybus network and operation frequency (Assistance from EBRD),

b) To share the rest of network with the midibus and minibus routes, providing the maximum service to bus

users,

¢) To minimize the cost for operation and review busfare and revenues

d) To define public transportation capacity to comply with passenger demand, and

€) To define operation frequency to comply with passenger demand, and

f) To review the privatization policy for public transportation run by the City
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Project No. 7 BusRapid Transt (BRT) Introduction
Project Purpose: To speed up the bus during peak hour by BRT introduction
Project Components:. Filot project with TA
Project Cost: 0.5millionUSD
Project Outline:

The project aims to conduct preliminary assessment of introduction of BRT in Bishkek city, to recommend
dternatives of BRT network and operation plan, to conduct technicd and financial feasibility study on the
recommended dternatives, and to implement apilot project on thisdternativeroute.  The mgjor activitiesare:
a) To edtablish a BRT framework (political vision, legal bads, project structure, work plan and timetable,
budget, andlyss and public involvement)
b) To design BRT operation plan (route, transshipment, passenger capacity and customer service plan)
¢) To design business gtructure (private or public organization, ingitutiona tructure, operationa cost
andysdis, tariff options and revenue distribution)
d) To design Infragtructure (bus ways, stations, terminals, depots, control center and utilities)
€) To prepare asystem design ( fare collection system, intelligent transportation system and vehicle)
f) To Estimate congtruction / operation cost
g) To conduct implementation of the plan asa pilot project and its monitoring

Project No. 8 ICT Ticket for trolleybus(on-going)

Project Purpose: To introduce cashlessfare by ICT ticket for trolleybus
Project Components: PPP introduction study for ICT ticket to trolleybus (EBRD)
Project Cost: 1.0 million USD (EBRD)

Project Outline

The project of EBRD is composed of preparation of technica and functional specification of the ICT ticket
system for trolleybus, Implementation plan, cost estimates and financial modd, tender document for system
procurement, and its project evauation.  The mgor ectivitiesare

a) To develop technical and functional specification system,

b) To develop implementation plan, Estimate cost for system development and create financial mode,

¢) To prepare tender document,

d) Toassg in tender and contract negotiation,

€) To assigt in implementation supervision, and

f) To evauate the project
It is recommend that monitoring and evauation of the project socia impacts through a pilot project for
preparation of full-scaled extension.

Project No. 9 ICT Ticket for All Transt Modes

Project Purpose: To extend cashlessfare by ICT ticket for al transit modes

Project Components: Study of extension use of ICT ticket for all transit modeswith pilot project
Project Cost: 1.0 million USD for FSand the Pilot Project

Project Outline:

The project aims to review the ICT ticketing to be introduced by PPP with EBRD assistance and to extend its
faresystemto dl trandt modes. Themgjor activitiesare:
a) Anaysisof exigting system and current fare system
b) Vision and genera principles of eectronic ticketing system
¢) Recommendation of new fare system
d) Pilot project of ICT ticketing system on midibus and minibus
Activities
1) Analyze exigting system and current fare system
2) Develop technical and functional specification system
3) Sdlect target areaand/or routes for pilot project of ICT ticketing system
4) Design ICT ticketing system for pilot project
5) Conduct pilot project
6) Evaluate project
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Project No. 10 Public Transport Priority System
Project Purpose: To introduce public transportation priority system with I TS technology
Project Components: Study of PTS system with pilot project
Project Cost: 10millionUSD for FS
Project Outline:

The project aims to study introduction of a public transport priority system with Intelligent Transport System
(ITS) design, and implement a pilot project with itsevaluation.  The major ectivitiesares
a) To establish public transport priority framework (politica vision, lega basis, project structure, work plan
and timetable, budget, analysis and public involvement)
b) To design public transport priority system plan (route and redlocation of right of way to public
transportation)
¢) Todesign Infrastructure (bus ways, stations, utilitiesand I TS system)
d) To estimate construction cost for bus priority system
€) To prepare an implementation plan for pilot project
f) To implement apilot project
0) To evaluate the pilot project and make recommendation

Project No. 11 BusL anesFor Peak Hours

Project Purpose; To introduce exclusive bus lanes for peak hours
Project Components: Feasibility study and apilot project

Project Codt: 0.8 million USD for FSand Rilot Project

Project Outline

The project aimsto study and implement a pilot project to introduce exclusive lanes for public transportation in
peak-hour to avoid traffic congestion in peak hour at critical routes.  The mgjor activitiesare:

a) To establish apublic trangport priority framework (political vision, legal basis, project structure, work plan

and timetable, budget, analysis and public involvement)

b) To select alocation of pilot project for exclusive bus lanes for pesk ours

¢) Todesign Infrastructure (bus ways, stations, utilitiesand I TS system)

d) To estimate construction cost for pesk our exclusive bus lane system

€) To prepare aplan for apilot project

f) To Implement the pilot project

0) To evaluate the pilot project impact and make its recommendation

Project No. 12 BusPriority Sgnal Operation

Project Purpose: To Introduce bus priority signd with I TS technology
Project Components: Feasibility Study (FS) and a pilot project

Project Cost: 0.8 million USD for FSand Rlot Project

Proect Outline:

The project ams to study and implement a pilot project to introduce bus priority signd to speed up the bus, in
particular, to avaid traffic congestion in peak hour at bottleneck intersections.  The mgjor activitiesare:

a) To establish public transport priority framework (politica vision, legal basis, project structure, work plan

and timetable, budget, analysis and public involvement)

b) To select alocation of pilot project for bus priority signa system

¢) To design Infrastructure (correspondence system between bus fleets and signal, and signd control system)

d) To estimate construction cost for bus priority signa system

€) To prepare an implementation plan for apilot project

f) To implement the pilot project

0) To evauate pilot project and make recommendation
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Project No. 13 BusOperation Monitoring and Contraol Sysem Study

Project Purpose: To introduce bus operation monitoring and control system with I TS technology
Project Components: Feasibility Study (FS)

Project Cost: 0.7 millionUSD

Project Outline:

The project aims to establish a comprehensive bus information and control system and to create a central bus
control center. Themgjor activitiesare:

a) To design a comprehensive bus information system (informational contents, information board design of
the bus dation, correspondence between bus fleets and bus stops and/ or information center, data
integration and report format)

b) To design amonitoring system (GPS, correspondence, dataintegration and reporting format)

¢) To design businformation system to mobile phone

d) To implement apilot project

€) To evauate pilot project and make its recommendation

Project No. 14 BusApproach Information System

Project Purpose: To introduce a bus approach information system at bus stops
Project Components:.

Project Cost: 1.0million USD for FS(Socid experiment)

Project Outline:

The project aims to introduce bus approach information system at important bus stops in order to provide bus
approaches to waiting bus usersby digital display. Themgjor activitiesare:

a) To design bus gpproach information system (informational contents, information board design of the bus
station, correspondence between bus fleets and bus stops and/ or information center, data integration and
report format)

b) To implement apilot project

¢) To evaluate the pilot project and make its recommendation

Project No. 15 Ead and West Bus Terminals mprovement

Project Purpose; To rehabilitate the west and east bus terminds for rural and urban traffic interchange
by application of PPP schemes

Project Components: Feasibility Study and Pilot Project

Project Cogt: 0.5 millionUSD for FS

Project Outline:

The project ams to prepare a rehabilitation plan for west and east bus terminals by introducing PPP funding
schemein order to facilitate interchange of urban and rurd bus uses.

a) Service design for busterminalsto attract more users

b) Overview of present condition of west and east busterminals

¢) Service design of new terminals to attract more users such as providing public services at one stop

d) Project cost etimation

€) Economic evaluation and financid andysis

f) Risk management

) Business plan and project structuring
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24.3.3 Traffic Flow Improvement

Project No. 16 I mprovement of Bottlenecked Inter sections
Project Purpose; To improve the smoothness of traffic flow at traffic bottlenecks to mitigate traffic
congestions

Project Components: Design and Civil Work

Project Cost: 15 millionUSD

Project Outline:
The project ams to improve bottleneck intersection for traffic flow smoothness based on the results of the pilot
project at Chui-Fuchika intersection that the Study conducted. The preliminary survey was carried out for 28
intersections according to the City request.

24.34 Traffic Signal Control Improvement

Project No. 17 Traffic Signal Control |mprovement

Project Purpose; To improve traffic signd for smoothness of traffic flow to mitigate traffic congestions
and traffic safety

Project Components: Design and Civil Work

Project Cost: 15 millionUSD

Project Outline:

from oversess.

The Project will improve and renew the old traffic Sgnd system in the center of Bishkek, where traffic congestion gets
worse, together with intersection improvement under the Project 3. Thelatest new I TS technology and equipment
including traffic detectors and control system (central or coordinating) are dso considered. New technology

24.35 City Parking Improvement

Project No. 18 Illegal Parking Control at Specific Areas

Project Purpose: To control and prevent illegal parking by 1TS technology and law enhancement
Project Components: Feasibility Study and Pilot Project

Project Cost: 0.8 million USD for FS(Socid experiment)

Project Outline:

proposed projects

The parking management aimsto regtrict illegal or uncontrolled car parking.  The current parking Stuation worsensthe
traffic flow and causestraffic accidents. The City and ADB condder parking system improvement is emergent issues
duetorgpidincreaseintheprivatecarsuse. The JCA Study Team conducted surveysfor parking supply capacity and
its demand and planed a parking sysem improvement.  This scope will develop for atotd parking system, induding
credling a new parking agency to ded with dl private car parking in the City, IT parking sysem, parking fadilities
congruction by PPP, which is being promoted with ADB and the City, and Park and Ride with public trangport as

The Project aims to manage and control to reduceillegal parking cars.  Themgjor activitiesare;
a) To conduct analysis of exigting state of illegd parking
b) To establish prevention plan for illegal parking
¢) To apply anew parking control law
d) To make aplan for apilot project
€) To implement the pilot project
f) To evaluate the pilot project and make its recommendation
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Project No. 19 Cashless Parking Payment System introduction
Project Purpose: To establish a secure parking fee collection system
Project Components: Feasibility Study and Pilot Project
Project Cost: 1.0million USD for FS(Socid experiment)
Project Outline:

The Project aims to introduce prepaid card for parking fee to establish a secure system for parking fee
collection. Themgjor activitiesare:

a) To establish new parking fee and fee collection system

b) To introduce cashless parking by prepaid cards

¢) To conduct analysis and planning of suitable parking fee

d) To make cost estimation for the ITC parking system

€) To prepare aplan for the pilot project

f) To implement the pilot project

g) To evaluate the pilot project and make its recommendation

Project No. 20 Integrated Parking L aw and M anagement

Project Purpose: To conduct parking law revision and organizational reform for parking management
Project Components: Technical Assstance

Project Cost: 0.3millionUSD

Project Outline:

The project aims to establish an integrated parking law and management together with organizational reform of
parking management and its human resource capacity development.  Themgor ectivitiesare

a) To edtablish anew parking law framework

b) To assist in establishing anew parking law

¢) To assist to establish an integrated management organization for parking

d) To assig to srengthen indtitutional capacity and develop human resource relating to parking car

management
Project No. 21 Parking Facility Construction and M anagement
Project Purpose: To congruct parking fadilitiesin urban center by PPP scheme
Project Components: FSfor Introduction of PPP for parking facility construction and management
Project Cost: 0.6 million USD for FS
Project Outline:
The project aims to study the FS for the introduction of PPP for parking facility construction and management.
Themgjor activitiesare:

a) To conduct anaysis of parking demand

b) To make aparking construction plan for the parking facility
¢) To make an operationa plan for the parking facility

d) To assessitsfeasihility

€) To prepare PPP funding scheme
Project No. 22 Parking | nformation Sysem
Project Purpose; To Introduce a parking information system
Project Components: Feasibility Study and Pilot Project
Project Cost: 1.0million USD for FSand Pilot Project
Project Outline:

Theplanisto introduce park and ride sysem d thefringe of the City. Themgor ativitiesare:
a) To conduct analysisof car parking use
b) To sdlect thelocation of pilot project for Park and Ride Parking
¢) To design the Park and Ride Parking
d) To estimate cogtsfor Park and Ride Parking
€) To make the plan for the pilot project
f) To implement the pilot project
) To evauate pilot project and make recommendation
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Project No. 23 Park and RidePromoation
Project Purpose: To introduce park and ride parking at trolleybus terminas by PPP

Project Components:. FSand Rilot Project for PPP
Project Cost: 1.0million USD for FS(Socid experiment)
Project Outline:

ae

The project amsto introduce Park and Ride Parking at the fringe of urban areasfor PPP.  The mgjor activities

a) To sdect thelocation of pilot project for Park and Ride Parking
b) Todesignthe Park and Ride Parking

¢) Toegimate cogsfor Park and Ride Parking

d) Tomakethe planfor apilot project

€) Toimplement the pilot project

f) Toevaluatethe pilot project and make recommendation for PPP

24.3.6 Economic Vitalization with EST and Smart City

Project No. 24 Pedestrian Mall Extension

Project Purpose: To extend results and learning of the pilot project of pedestrian paradise in Kiefskaya
Street tothe CBD

Project Components: Implementation by PPP

Project Cost: Cash generation by sponsors

Project Outline:

The town revitdization by trangport is planned based on successful reaults in socid experiments of Pedestrian Mdl &
Kiefskaya Street.  The plan @ms to reactivate and renovate the shopping dredts in the central aress, where they are
losing attraction of consumers, by gathering people for particular organized eventswith target of awareness of street for
people, ecologica campaign and traffic sefety, exdudvdy by wak without any motorized vehides.  This scope
developed, by the ditizen initiative, to organize city gathering for education with Otombaef Foundation, and the City
intends to hold a pedestrian mdl every year. This scope aso promotes Unity of the ditizen which is one of the
important issuesin NSDS,
The project ams to extend the results of the pilot project of Pedestrian Paradise at Kiegfskaya Street to city
shopping and commercia aress for its revitalization in other three digtricts.  The project cost will be covered
by sponsors of the private sectors.  The mgjor activitiesare:

a) To select the date and location of the project for a pedestrian mall with the community

b) To plan the events of the pedestrian md| with sponsors

¢) To coordinate its preparation and implementation with relevant city departments

d) To implement the project

€) To evauate the project and make recommendation for the next events
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Project No. 25 Introduction of Area Traffic Management at Dordoi Market

Project Purpose; To mitigate the traffic congestions in the area of Dordoi Market by introducing
area-wide traffic management including public transportation with park and ride,
parking control, one-way routes, road improvement and a pilot project.

Project Components: FSand Pilot Project

Project Cost: 2.0million USD

Project Outline:

The project ams to conduct FS and a pilot project in order to mitigate the traffic congestions at Dordoi market
by introducing area-wide traffic management, which will include coordination of public bus uses and car use
control by park and ride, one way route setting, road improvement for NMT. FS aso will include a logistic
study and future perspective of Dordoi market in the Centra Asa.
Themgjor activitiesare:

a) To define the area and scopesto be studied

b) To planthe TOR for FS

¢) To conduct traffic surveysincluding logistics and freight transportation

d) To prepare the plan for the pilot project

€) To coordinate its preparation and implementation with the stakeholders

f) To implement the pilot project and FS

) To evaluate the pilot project and make recommendation for the next events

Project No. 26 Pilot Project for Transt Corridor Improvement

Project Purpose; To increase VCR though the transit corridor by improvement of traffic flow
smoothness improvement, where the traffic congestion is anticipated to worsen within
5to 10 years

Project Components:. FSand pilot project for traffic control and management

Project Cost: 1.0million USD

Project Outline:

The project ams to reduce the traffic demand and promote the smooth flow of public trangportation.  The FS
will include travel demand management to restrict road-side parking, and passenger car use, park-and ride, time
of aday control etc. The mgjor activitiesare;

a) To define the corridor and scopes to be studied

b) To conduct traffic and conditions survey on the corridor including roadsides parking, bus stops and

pavement conditions

¢) To prepare the plan for the pilot project

d) To coordinate its preparation and implementation with the stakeholders

€) Toimplement the pilot project and FS

f) To evaluate the pilot project and make recommendation for the next events

Project No. 27 Urban Section of Bishkek-Osh Road: Traffic Congestion | mprovement
Project Purpose: Road Design and Construction Project

Project Components. Pilot project and Human Resource Devel opment of Traffic Police

Project Cost: 50 million USD: State Budget

Project Outline:

The Project aims a improvement of M39 highway of Bishkek-Osh Road with widening the section from
KARABALTA to SHPOKOF four (4) -lane from the existing two (2) -lane, with providing pedestrian ways
and cyclist waysfor road safety, to be separated by green belt.  The design will cover al a43 km long of road,
but construction will be at staging according to financia affordability and traffic conditions.  Thiswill include
intersection improvements and al works are to be within Right of Way (ROW), so no substantial EIA required.
The pavement should be applied concrete pavement for maintenance-free.  Sound feasibility study is required
taken into consideration of alife cycle cost.
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Project No. 28 Police Community Post for Tourism Promations

Project Purpose; To secure the safety of the city and to promote tourism for providing the city
information to tourist

Project Components: Pilot project for ingtallation of a police community post (KOBAN in JAPAN)

Project Cost: 0.1 million USD

Project Outline:

The project amsto ingtall police community pogts at the City Center where the tourists visit frequently in order
to secure the safety and to promote the tourism.  The mgjor activitiesare:

a) To define thelocation of ingtallation of police community post with stakeholders of community

b) To conduct apublic campaign for the citizen and the tourists

) To prepare the plan for the project

d) To coordinate its preparation and implementation with the stakeholders

€) Toingdl the police community posts

f) To evauate the project and make recommendation

2437 EST and Smart City

Project No. 29 Introduction of Bicycle Lane

Project Purpose: To prepare abicycle lane to promote NMT use from car use
Project Components:. Filot project for ingtdlation of bicyclelane

Project Cost: 0.2 million USD

Project Outline:

The project aimsto ingtal bicycle lanes for promotion of Non-Motorized Trangport (NMT) in order to promote
modal sharefromcar use.  Themagjor activitiesare;

a) To define the location of ingtallation of bicyclelanes

b) To conduct a public campaign for the new bicycle lanes

) To prepare the plan for the pilot project

d) To coordinate its preparation and implementation with the traffic police and relevant authorities

€) Toingdl thebicyclelane asapilot project

f) To evaluate the pilot project and make recommendation

Project No. 30 Eco-Car Promotion

Project Purpose: To promote dectric and hybrid car in order to reduce emission of CO,and to reduce
import of carbon fuelsin the Smart City concept

Project Components: Pilot project for eco-car use

Project Cogt: 1.0 mil lion USD

Project Outline:

The project aims to promote the use of an eectric car and a hybrid car of which the engine is combined with
electric batteries and a combustion engine, in order to reduce emisson of CO, and to use hydric-electricity
instead of imported petrol.  The first provision of eco-car isfor the traffic police and city administration.  The
meajor activitiesare:

a) To define the policy of eco-car use

b) To prepare promotion tax or incentivesfor eco-car use

) To prepare the plan for the pilot project

d) To coordinate its preparation and implementation with the relevant authorities

€) To study BOCM (Bilateral Offset Credit Mechanism) under COP framework

f) To evaluate the pilot project and make recommendation
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Project No. 31 Pedestrian Way Rehabilitation with Canal | mprovement
Project Purpose; To improve of walking mobility and to introduce universal design for the aged and the
dissbled
Project Components: Study and pilot project for rehabilitation of pedestrian way in the city
Project Cost: 1.0million USD
Project Outline:

The project aims to rehabilitate the pavement of pedestrian way in order to improve mobility of walk. The
City has separated pedestrian way having the total length of approximately 2,600 m-long. The pavement of
narrow pedestrian way having 1.0 to 1.5 m width are mostly damaged due to alack of maintenance comparing
to the carriage way. The waking of these conditions becomes serioudy difficult for the pedestrian, in
particular, for the aged, the disable, and the traffic vulnerable. It causestraffic injures and poor mohility for the
pedestrian.  The project will rehabilitate the pavement of pedestrian ways and apply a concept of universal
design to prevent obstructs for walking for dl, which the pilot project applied for the improvement of
Chui-Fuchika intersection.  In addition, along the pedestrian way, the project will improve the existing
irrigation ditch system for the tree with clean water stream and widening for water stagnation for small cana
and pond for the citizen in order to mitigate temperature in summer and to enjoy the water for children asapilot
project. Themgor activitiesare:
To survey the pedestrian way conditions

a) To survey irrigation ditch system and its conditions

b) To prepare arehabilitation plan

¢) To prepare the plan for the pilot project

d) To coordinate its preparation and implementation with the relevant authorities

€) Toimplement apilot project

f) To evaluate the pilot project and make recommendation

Project No. 32 Traffic Safety Promotion for Accident Reduction Program

Project Purpose: To reduce traffic accident a the back spots andysis and HRD of traffic police
(on-going by Organization for Security and Co-operation in Europe: OSCE)

Project Components: Filot project and Human Resource Development of Traffic Police

Project Cogt: 1.0 million USD

Project Outline:

The project aims to reduce the traffic accidents at the black spots where traffic accidents frequently occur by
srengthening the capacity of traffic police by introducing a scientific way of analyss of cause of traffic
accidents and mitigation measures.  Themgjor activitiesare:

a) To define the “black spot” location

b) To survey and record the traffic accident situations and conditions with GPS, GI S, measurement tools, and

standards recording book (OSCE)

¢) To callect and andyze the traffic accident causes

d) To prepare mitigation measure with the relevant authorities

€) To prepare aphysical improvement plan

f) To prepare the plan for the pilot project

0) To coordinate its preparation and implementation with the relevant authorities

h) To implement apilot project

i) To evauate the pilot project and make recommendation
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Project No. 33 Driving Manner | mprovement Program

Project Purpose: To reduce traffic accident by education to the car drivers with introduction Eco-drive
of Japan for safety and fuel saving drive

Project Components: Filot project and Human Resource Development of Traffic Police

Project Cost: 0.1 million USD with Sponsors funding

Project Outline:

The project aims to re-educate car drivers with “eco-driving” to reduce the traffic accidents and save the fud
consumption for EST. Themajor activitiesare:

a) To prepare acampaign plan for eco-drive promotion with al stakeholders

b) To coordinate its preparation and implementation with the relevant authorities

¢) Toimplement apilot project

d) To evaluate the pilot project and make recommendation

Project No. 34 "No Car Day for Commuting" Program

Project Purpose: To introduce no-car day for commuting to promote public transportation use
Project Components: Filot project

Project Cogt: 0.1 million USD with Sponsors funding

Project Outline:

The project ams to promote the citizen awareness for using public trangportation for commuting, and to
facilitate to use NMT instead of the private car use.  The mgjor activitiesare;

a) To define the day and the target area of no-car use

b) To prepare the plan for the pilot project

¢) To coordinate its preparation and implementation with the relevant authorities

d) Toimplement apilot project

€) To evauate the pilot project and make recommendation

Project No. 35 Stagger ed Office Hour s Campaign

Project Purpose; To reduce traffic congestions by spreading the starts of office time during the pesk
hours

Project Components. Filot project

Project Cost: 0.1 million USD with Sponsors fund

Project Outline:

The project aims to mitigate the traffic congestions and to average the public transportation use concentrating
during pesk hour by introducing staggered office working hoursto some offices.  The mgjor activitiesare:

a) To define the day and the target area of Staggered Office Hours campaign

b) To prepare the plan for the pilot project

¢) To coordinate its preparation and implementation with the relevant authorities

d) Toimplement apilot project

€) To evauate the pilot project and make recommendation
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2438 Law Enhancement and I ngtitutional Strengthening

Project No. 36 Capacity Devdopment of BCDA and the City with training of town traffic
management and development

Project Purpose; To develop capacity of management and coordination of BCDA for urban transport
planning and relevant technologies, and through BCDA to provide training to the City
officersand traffic police

Project Components: Technical Assistance

Project Cogt: 1.0 million USD

Project Outline:

activitiesare:

The project aims to provide technical assistance for implementation of the master plan to BCDA and the city
relevant department staff in order to ensure continuity of the results of training during the Study. The mgjor

a) To define PDM for technical assistance

b) To prepare the plan for the pilot project

¢) To coordinate its preparation and implementation with the relevant authorities
d) To implement technical assistance with apilot project

€) To evauate the pilot project and make recommendation

2439 Long Termed Projects

The following projects are proposed for the long termed project.  All proposed projects require the

project preparation study.

Project Tittle

Contents

LRT introduction plan

Introduction of LRT on mgjor corridors

Urban train plan Renovation of existing rail way for urban commuter trains
Train station elevation plan Connection of divided areas by the present railway
Northern highway bypass Digtribution of entering traffic from rural roads;
construction Introduction of tool system with ITS of Japan

Intensive use of old factory areas Development of the old factory areawith concept of compacts and eco-city

24.4  Examination of the Priority

2441 Examination Criteria

Table 24.4-1 shows examination criteria with indicators. The six criteria are conddered; i) finance

examining for budget constraints, ii) implementation capacity for relevant departments and authority,

iii) EST for sustainahility, iv) effectivenessfor policy relevancy to upper strategies and policies such as

NSDS and BCDS, v) efficiency for output or outcome ratio per input, and vi) impact for requirement

of EIA for negative environmental impacts. Each criterion has weighting share according to its

comparative importance among total policy considerations, and indicator has examination point for one

to three. Tota examination points for each project are multiplies by weighting share in order to

calculate atotd point for each project for its priority.  Table 24.4-2 summarizes results of examinaion

anditsorder.

24-17




The Study on Improvement of Urban Transportation

in Bishkek City of the Kyrgyz Republic Final Report
Table24.4-1 Examination Criteria
o Weight Performance Indicators
Criteria .
Max pts. Indicator Item |Pts | Item |Pts| Item |Pts
1.Finance 30% | Amount of investment Low 3 | Medium | 2 High 1
18 Funding scheme Private | 3 PPP 2 Public 1
2.Capacity 20% | Ability of implementation High 3 | Medium | 2 Low 1
12 Ingtitutional preparedness No 3 Less 2 | Reform | 1
3.EST 20% CO,reduction High 3 | Medium | 2 Low 1
12 Reduction amount High 3 | Medium | 2 Low 1
4.Effective 10% | Direction of NSBS/BSDC High 3 | Medium | 2 Low 1
0.6 Magter plan direction High 3 | Medium | 2 Low 1
5.Efficiency 10% | Output/input High 3 | Medium | 2 Low 1
0.6 | Outcome/input High 3 | Medium | 2 Low 1
6.Impact 10% EIA requirement No 3 IEE 2 Yes 1
0.6 - - - - - - -
Tota 100% - - - - - - -
6.0 - - - - - - -

Note: |IEE : Initid Environment Examination
Source: JCA Sudy Team
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24.4.2 Overadl Implementation Program

An overd| implementing program with budget alocation by three-year for 2013 to 2023 is shown in Table
24.4-3, taking into consideration of the priority order and financia congtraints of the city government.*

Table24.4-3 Implementation Program for 2013 to 2023

Unit : millionUSD
Priority Project (Project type) Cod | Urgent | Short | Mid.
2014-16 | 2017-19 | 2020-23
1 3. High occupancy vehiclefor minibus: (private) - 0.0
1. Enhancement of road maintenance and improvement capacity:
2 . . . 100f 100
(equipment procurement + technical assistance (TA))
2 24. Pedestrian mall for vitalization of town economy: (private) - 0.0
2 30. Eco-car promoation: (pilot project (PP)) 1.0 10
5 31. Pedestrian way rehabilitation: (FS+ PP) 10 10
6 34. “No car day for commuting” program: (PP) 0.1 0.1
7 15. Eagt and west busterminal improvement: (FS + PP) 10 10
7 36. Capacity Development of BCDA: (technicd assistance (TA)) 10 10
9 10. Public transport priority system: (FS+ PP) 1.0 10
9 11. Buslanefor peak hour: (FS+ PP) 0.8 0.8
1 4., Roadside management for bus stopswith tax and car parking 05 05
(PP+TA)
16. Traffic flow improvement at bottleneck intersection: (design
11 (DD) + construition (CW)) 15.0 5.0 5.0 5.0
11 | 17. Trafficsgna control improvement: (DD + CW) 150 30| 120
14 |12, Buspriority signa ingtalation: (FS+ PP) 0.8 0.8
14 | 26. Pilot Project for trandt corridorsimprovement: (FS + PP) 10 10
14 | 28. Police community post for tourism promotion: (PP) 01 01
14 33. Driving manner improvement program: (PP + traffic police 01 01
human resources development (HRD))
14 | 35. Staggered office hours campaign: (PP) 0.1 0.1
19 | 6. Busroute network reformation: (PP + TA) 0.3 0.3
19 | 7.BRT introduction plan: (PP + TA) 05 05
21 | 13. Busoperation monitoring system: (FS) 0.8 0.8
21 | 14. Busapproach information system: (FS+ PP) 1.0 1.0
n 25. Introduction of areatraffic management at Dordoi market: (FS 20 20
+PP)
24 | 22. Paking information system (PPP): (FS + PP) 10 10
o5 2. Local Road and Pavement Improvement in the Poor Area: (DD 150 150
+ CW)
25 | 23. Promotion of parking and ride (PPP): (FS + PP) 10 10
27. Urban Section of Bishkek-Osh Road improvement (national
2 budget)*: (FS+ CW) (500) (50.0)
5 32. Traffic safety promotion for accident reduction program: (PP 10 10
+ HRD)
29 | 8.ICT ticket for trolleybus (on-going with EBRD) 10 1.0
29 | 9.ICT ticket for dl transit modes. (FS+ PP) 1.0 10

4 7.7 million USD isrequired (8 percent of 135 million USD of the total budget in 2013))
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o : . Cog | Urgent| Short | Mid.
Priority Project (Project type)
2014-16 | 2017-19 | 2020-23
5. Public trangportation management and service improvement:
31 09 0.9
(FS+PP)

31 | 29.Introduction of bicyclelanefor NMT promoation: (PP) 0.2 0.2
33 |19. Introduction of parking fee payment card (PPP): (FS + PP) 10 10
33 | 21. Parking fecility construction (PPP by ADB): (FS) 0.6 0.6
35 | 18.lllega parking control at specific areas: (FS+ PP) 0.8 0.8
35 | 20. Integrated parking law and management: (PP) 0.3 0.3
Total Cost 769| 252| 258| 259

Note: * The MPWT isin charge of the project for the zone outside Bishkek area. However, the nationd budget (NB) thet is

included asit isin the affected arealis not included in the total cost of the city budget.

[ City revenueincrease project
Source: JCA Study Team

The implementation program is divided into four (4) gages emergency in 2013-2016, short-term in 2017-
2019, medium-term in 2020 -2023, and long term beyond 2024.  The project is scheduled with its priority,
and tota cogt in each term is adjusted with finence affordability of the City. Each year the City will need
averagdy 7.5 to 10 million USD for itsimplementation.  Out of goproximately 130 million USD based in
2013 of the City totd budget, approximately 30 million USD will be dlocated for development purposes,
which is 20 percent of the total budget after 80 percent for dlocating for socid expenditures.  The City may
provide 30 percent of the devel opment budgets for implementation of Magter Plan.
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CHAPTER 25 CONCLUSON AND RECOMMENDATION

25.1 Purposeand Scopeof the Study

The Study aims to formulate a Master Plan (MP) with the scope limiting to devise a public transport
plan, atraffic control system improvement plan, and atraffic flow improvement plan, having target yeer
2023, and tackles short - and medium term chalenges on which actions needs to be taken immediaely.
Through the Study, it is found that car parking is a serious issue. Hence the MP includes a parking
improvement plan to examine transportation improvement comprehensively.

Japan Internationd Cooperation Agency (JICA) dispatched a study team formed by Katahira and Engineers
Internationd (KEI), Tokyo, Japan (as Leading Conaultant) in joint venture with RECS Internationa, Tokyo,
Japan (JCA Study Team) and the Study began in July 2011 and completed in October 2013.  The Study
issummarized asfollows

(@ Toformulateasmple® urban traffic MP of Bishkek with the target year of 2023

(b) Toimplement technicd transfer for improving the executing structure and capability devel opment
related to urban traffic in the city

252  Study Approach and Outcomes
2521 Sdentific Approach

The Study weas the firs MP of Bishkek City based on a scentific survey and gpproach. It differs
sgnificantly from conventiond surveysin three agpects

(i) Sdentific survey and gpproach,
(i) Demongration by socid experiments, and
(i) Humean resource development

The Study was able to obtain and analyze current detailed geographic situations and measured traffic dataas
origind data  With atraffic survey and aland use and population survey, the later to prepare a socid and
economic frame. The Study was able to obtain and andyze current detailed geographic Stuations and
measured traffic dataas origind data  This stientific survey and gpproach were new to Bishkek City, even
to the Country.

The traffic survey induded a person trip survey of goproximatey 4,000 home interviews, (representing 1.7
percent of total population), roadside traffic surveys to obtain traffic conditions covering the dl city urban
aess and thee data were compiled in an origin and dedtingtion table (OD Table) showing tréffic
characterigicsin Bishkek City.  In addition, apublic trangportation survey with including an onboard survey,
a bus gop-fadilities survey, a passengers and drivers interview survey, and a parking demands and supply

! Thetarget areaiislimited to the three sectors and the target yeer is set as 2023, and short- and mid-term challenges on which action
needs to be taken urgently aretackled. Theland useisthe current city structurein principle.
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cgpacity survey based aparking survey of aparking facility survey, an on-road or curb parking survey, and a
parking user survey, and a survey to improve intersections with a traffic volume survey, a queue length and
resdud queue length survey, a dgnd cycle survey, a travd gpeed survey, and public interview survey.
Thesewere conducted systematicaly to examine the current traffic problems and issues.

In the socio-economic frame survey, datigtics of GDP and populaion census were andyzed. The laiest
satdlite photographs and GIS (Geographicd Information Systemn) were used to edimate the exigting land use
and characteridtics and population digribution to identify the population characterigtics in each treffic zone.
Basad on the populaion increase and city devdopment trend, traffic demand in 2023 was dudied. The
traffic andyticd modd gpplied was a four-gep etimate modd which condgds of trip generation and
atraction, trip digtribution, modd shift, and route assgnment. The results in 2013 were shown as Do-
Nothing Case (DNC), i.e, Busnessasusud, with traffic congestions and bottlenecks. The MP proposes a
trangport improvement plan after eva uaing dternative scenarios basad on public trangportation principaly in
combination with other trangport improvement plans  The results were summarized in the Project
Implementation Program with its prioritiesin Chapter 3.

Asaresult of travel demand forecast based on the scientific gpproach and the current road capacity survey, it
was found fortunatedly that the exigting road network has affordable road capacity even when congestionsand
bottlenecks occur a the criticd pointsand arees. Thusiit was determined that a certain levd of traffic flows
can be secured with planning and implementation of efficient and effective investment even under the city
budget condraints  The Study shows that the present urban plan and public transportation policy of the City
seemed to be competent.  However, Snce chronicle traffic congestions and bottlenecks will occur acrossthe
city due to traffic volume increase in the near future, preventive measures have to be taken before these
problems become serious It is necessary to utilize the MP for comprenendve transport and urban
deve opment that will work for removd of traffic bottlenecks, efficient traffic network, town preservation and
efficient use of the present road and trangport fadilities.  The current compact urban form based on the city
planning should be reevduated in terms of Low Carbon City and Environmentaly Sugtainable Transport
(EST) and examine development into abold Smart City conoept.

25.2.2 Demongration through Pilot Projects

The Study conducted the socid experiments such as Pedestrian Mdl method, traffic flow smoothness by
intersection improvement, traffic sgnd contral improvement and bus sop fadility improvement, which
showed its successful results.  In particular, the Pedestrian Mdl method was appreciated by resdents.  This
method was used in the event to promote education through the former presdent’ sfoundation.  These socid
experiments achieved the desred results by utilizing very limited budget effectively, which provide an
innovaive example under extreme conditions of the city budget condraints, centered on the idea. The
detallsof socid experimentsare shown be ow.
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No. Pilot Project Project Ste Implementation Schedule
1 | Treffic How Improvement (1) Chui-Fuchikaintersection September - October 2011
2 | Treffic Flow Improvement (11) Chui-Fuchika Intersection January - October 2012
3 | Traffic Control System Chui-Fuchika Siaopina Intersection August - October 2012
4 | Public Trangport Facility Chui-FuchikaIntersection / Chui Avenue | January - October 2012
Improvement
5 | Pedestrian Mall method Kiyevskaya Street, Bishkek City September 16", 2012

25.2.3 Outcomesof Human Resour ces Devdlopment and Training in Japan

The scientific approach and pilot projects described above were used as means of human resources
development. Various workshop programs were provided mainly by BCDA for human resources
development of city employees and organizationa capacity improvement of BCDA. BCDA and the
city government experienced the Pedestrian Mdl method in planning, implementation and evauation
stages and their capacity improvement deserves recognition.  As JCA provided pricy hardware and
software for the GIS seminar, their effective use and continuous training is expected. Training in
Japan was provided in two sessions.  The trainees learned advanced examples and city development
approaches in Japan and this led to the introduction of compact city development, bus location system
and exclusive bus lanes. The implementation of the Pedestrian Mdl method is dso one of the

outcomes of the training.

25.3 Current Conditions

25.3.1 Urban SructurePlan and Land Use
(1) Higorical Background

The origin of Bishkek can be traced back to a
caavan red edablished dong one of the
branches of the Silk Route in the ancient times.
In 19" century, the Tsarist Russian setled a
garison and built a town. After the
edablishment of the socidist regime, the
government of the Soviet Union helped
formulate the General Plan 2006 of Bishkek

Figure25.3-1 Bishkek City Study Area

City.
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(2) Current Urban Structure

The urban structure was designed as mono-
centric patterns with a rdatively large City
center and low-rise housng aress
surrounding it.  The City center was
designed by a grid style road network and
land blocks mostly occupied with medium-
rise  goatments with a common
neighborhood  playground  constructed

Figure25.3-2 Bishkek City Urban Structure

during the former Soviet era The low-

rise housing area extends from the City
center dong the trunk roads. A ralway
running east to west direction separates the
developed areainto two parts.

The existing General Plan was formulated
and authorized in 2006, covering the
developed area to the year 2025 with a
land aea of 268 sguare kilomeers. In
addition, it designates aset of reserved land
for further urban beyond 2025, covering

Figure25.3-3 Bishkek Land Use

332 kn?.

25.3.2 Urban Population

The population in 2010 was estimated at 868,556 persons
in Bishkek City, and at 1,117,800 persons in the Study
area, respectively.  Figure 25.3-4 shows population
pyramid in the Study area.

25.3.3 Population Projection up to 2023

Case B was adopted for planning purposes, for demand
forecast to be used for the transport master planning.
The future population of the Study areais projected to be
nearly 1.4 million personsin 2023. (See Table below)

JR0000 40,000 B 40,000 0,000

Figure25.3-4 Population Pyramid
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Table25.3-1 Egimated Population in Study Area up to 2023
CaseA: Current Trend Cas=B: Higher Trend
Year Population Growth Rate Annual Population Growth Rate Annual
(1,000) % I year) I ncrement (1000) (% /year) Increment
(1,000/ year) (1,000/ year)
2002 9925 - - 9925 - -
2005 1,027.2 115 11.6 1,027.2 115 11.6
2010 11173 170 180 11173 170 180
2013 11750 170 192 1,185.7 200 28
2018 12780 170 206 1,309.1 200 24.7
2023 1,390.0 170 24 14348 185 251
Source: JCA Sudy Team
25.34 City Road
Table25.3-2 Road Length by Classfication in Bishkek City
Road Classfication Pavement Type Length (km)
Urban Mgor Arterid Agphdt 23295 716
Regiond Mgor Anterid Asgphdt 488,65
Didrict Mgor Agphdt 61.60 5347
Collector and Digtributor Gravd 47310 '
Totd 1,256.3

Source: Kyrgyz dortrangporekt, Sate Design Ingtitute (SDI), 2005

25.3.5 Traffic Conditions

(1) General Findings

@

(b)

(©

(d

Morning pesk hours were observed from 9:00 A.M. t0 9:30 A.M., notwithgtanding the fact that most of
the offices schoolsand universitiesstart & 8:00 A.M. Therefore, morning pesk do not ssem to betrips
by sudentsand workers.

The average occupancy rate of minibuses was 1.50 (i.e. quantity of actual passenger / quantity of seet
available average). However, average passenger occupancy rates of midibuses and trolleybuses are
1.05 and 0.80 respectivdy. The average occupancy rete of trolleybuses was 0.80 only, which means
that there are dill vacant seets available on trolleybuses.  Therefore, to make trolleybuses more
preferable or profitable, thetrolleybuses service or facility need improvement.

Trave time of minibuses was longer than other modes because of the scattered location of origin and
degtingtion (i.e, longer trip length).

There are equd incoming and outgoing traffic volume aong the boundary line and the largest volumeis
obsarved in thewest of the City.  Also, incoming and outgoing from the east and west direction of the
City is larger in comparison to the traffic incoming / outgoing from the north and south.  Further,
volume of traffic from north to the City center was larger than that from the south.  The mogt possible
reason might be the locations of the bazaar and arterid road. This trend of traffic will be consdered
during traffic demand forecagting.
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(©

(f)

Vehicle ownership was goproximately 54 percent of total sampled household.  However, mogt of the
vehicles are ether second-hand (used) or aged vehides which might cause serious environmentd
problemsin thefuture.

FromtheHIS, it was reveded that current number of sudents was more than current number of workers
which reved sthat there are aufficient number of working forcesfor thefuture.

(2) Traffic Management

@

(b)

(©

©)

At dl surveyed intersections, ggnificant resdud queues observed which reveds that there are
ingopropriate Sgnd cyde and sgnd phadng. Signd phasing and Sgnd cydes a intersections are
fixed regardiess of directiond traffic volumes.

Average travd speed with gop time was gpproximately 35 km/hr which was relaively higher in the
urban area. This result was taken as reference while defining travel speed of road link in the JCA
STRADA (traffic Smulation softweare).

Thequantitiesof legd andillegd parkingaredmost equd. Bus stopsdlocated are frequently occupied
by other traffic (i.e,, non-public trangportation).  Also, there was no provison of parking pendty or fine
for illegdl parking, it does not discourage illegd parking and eventualy causes problems for public
trangportation users snce public vehicles are forced to gop in ingppropriate locations.  Therefore, more
parking Spaces are necessary to accommodate parking.

Parking time on the weekend wasrel atively longer than that on the weekday.

(3) Public Transport

@

(b)

(©

The minibuses are approximetdy 43 percent of the travdl modes.  This shows that minibuses are the
main mode of public trangportation. While replacing or redtricting minibuses in the CBD, the matter
should be handled carefully otherwise Since rong protests may arise from minibus operators.

Public trangportation users have responded thet the reasons of choosng public transportetion are
comfortable and good accessihility.  Private trangportation users have regponded thet the reason for not
using public trangportation was due to being uncomfortable.  Therefore, the actua reason should be
good accessibility Snce minibuses are utilized to collect and drop passengers from any place dong the
route (i.e,, regardiess of bus stop) and rdlatively provide the nearest door to door sarvice.

Private car users regponded thet the dternate mode of trangportation avalable for them was the
minibuses.  To discourage usng private cars and minibuses, the midibus and trolleybuses operation
should be made to have more regular and good accessibility.
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254 Summary of the Study Findings

25.4.1 Socio- Economic Condition

Current |ssues

working forcesin near future expected

* Higher Economicdly Active Population Share (62%6) with larger unemployment rate (10.8%) and increasing

* Expanding trade deficits (export: 1,488.4 againg import: 3,223.1in 2010)
+ Reducing tax revenues and Sate budget dlocation to the city

Adtivities

(@ Revitdization of urban economy with trangport supporting urban tourism and Pedestrian Mdl method

in the central shopping areasin busnessdidricts

(b) Making thecity acenter of trangportation hub to vitaize of nationa economy

() Promotion of cash generating and private sector involvement in trangport sector

2542 LandUse

Current |ssues

= Mixed use of resdence and office

* Disorderly digtribution of existing factories
* Townisdivided & center by rallway

* Hidtoricd city planning with agrid road pattern

* Primitive compect city with many waking trip

* Encroachment on unsuitableland for urbanization

= Improper urban development againgt Land Use Plan (Generd Plan 2006)

= Sprawling house devel opment without road and public trangportation planning

Adtivities

(& Needs of public involvement and
conaultation for Generd Plan 2006
formulation and dear procedure for
accountability

(b) Indudrid zone planning with a freight

trangportation and a worker commuter
plan

(6 Usng ralway and its dation aress to

revitdize the city with an urban raillway
network planinthefuture

Figure25.4-1 Built - Up Area Devdoped in Study Area

after 2002 and 2005
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25.4.3 Road and Network

Current |ssues

+ Thevehide congestion a peek hour is0.77 inthe year 2023. It increasesby 15 percent compared with the yeer
2011.

* Thetraved speed a pesk hour is15.1 kmvhintheyear 2023. It decreases by 15 percent compared with the year
2011

- Sufficient road cgpacity with many intersectionswithout clear road function and hierarchy

= Trafficflow isnot smooth dueto thelack of dear road function and hierarchy.

* Wider carriageway and bigger intersections requiring longer travel timefor crossing traffic vehidetrafficsand
pedestrians and consequently causing frequent accidents.

* Longer pedestrian crossing time reguired due to wide carriage way and its short green time causing traffic
accidents

« Complete separdtion between cars and pededrian traffic

= North-south roads passng railway mogtly a-gradeleve crossings

* Rework of road markingsevery year dueto using poor quaity materids

* Spend unnecessary mai ntenance budgets without proper technica specification

* Deteriorated road drainagefadilitieslike uncoversand wadesin the holes

* No care of minor road facilities

« Unregulated traffic Sgns

= Inaufficient road maintenance works of patching and crack sedling every year

» Unutilized underground pedestrian crossing due to unsafe and dirty conditions

Activities

@

(b)

(©

(d

(€

(f)

(©))

(h)

Neads of high dendards for Environmentd
Sudanable Transport EST and advanced
road sysem

Green and Park City by conserving bio-
sphere using road space
Improvement of arailway crossng design by
considering a road hierarcchy and traffic
volumes

Reducing of mantenance budget by Figure254-2 Road Network in the Center

adopting proper road marking type and specification

Urgent investigation of road and transport facilities damages and its reparsrequired for planning a
preventive maintenance sysem

Improvement of bottleneck intersections in terms of pedestrians crossing with traffic safety idands,
configuration of intersection, traffic Sgnd review, and universd design for thetraffic vulnerable

Review of regulation and application of traffic Sgns for travel spead, one-way direction, reversible and
excdlusvetrangt way, parking, and roadside management

Need of dearing and inddlation of surveillance cameras a underground craossings a North and South

Busterminds
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(i)

()

(k)

()

Re-congder cost saving method of road maintenance with new maintenance-free pavement (Concrete
with agphat cover) and provison of sufficient equipment for contractors

Promotion of Water Stream and Urban Green dong the roadside by renovating the sophidticated
irrigation ditch syslem on ROW to mitigate urban hesting in summer

Improvement of pedestrians crossing with traffic safety idands, configuration of intersection, traffic
dgnd review, and universd design for thetraffic vulnerable

Review of regulaions of trave speed, one-way direction, trangit, parking with roads de management

2544 Public Trangportation

Current |ssues

+ Incomprehensive urban public transport networkswith bus routes duplications due to lack of coordination of all
modes by the City

+ Insufficient busroutesinformation because of no bustime tables nor route maps

+ Inefficient busfare collection system and unsudtainable busfare system

+ Improper bus stop design causing bus and passenger unsafe

+ Unregulated public transport operation rules

+ Uneven share ditributions causing inappropri ate and insufficient occupancy rate and among public
trangportation modes

+ Minibuses routes stretching from originsto destinationsto cover the areas having alack of trolleybusesand
midibus services

- Different user’ ssdtisfactions by three public trangportation services without public Leve of Service (LOS)
dandards

+ Ineffidient operationd frequency and intervd of bus stops on midibusand trolleybuses services

Activities

@

(b)
(©

(d)

©
(f)

()

(h)

Review of mandatefor al relevant departments and need of an integrated authority managing dl public
trangportation modes

Establishing of standards of LOS for public transport passenger

Review of bus operation and need to establish city’ strandt service regulaions and sandards of level of
srvices

Preparation of busfare policy with detailed cost and passenger survey, and introduction of cashlessfare
sygem

Review of proper bus stop design with businformation system

Review of City’s public trangport policy by baancing market-oriented in public transportation servicein
condderation of mohility right of the citizen

Bdance privatization policy for public trangportation, consdering city budget affordability to achieve a
planned farerevenueratio.

Review of roles of trolleybuses, midibuses and minibuses (Mashrutka) and proper dlocation of al
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modeswith improvement of leve of services (LOS) of two city’ buses (trolleybuses and midibuses)

(i) Esgablishing of mechanism in response of bus user’ s opinions and improvement of sandards of LOS of
bus operators

() Peiodic survey of bus users and meetings of communities dong bus routes for improvement of LOS
and improvement of LOS of two city’ buses

254.5 City Parking

Current |ssues

+ Unutilized off-gtreet parking facilities dueto alack of parking information

* Illegd on-dtreet parking, unauthorized private parking lots dong street with insufficient pendty
* Unsustainable parking fee system (Too low and too much exemption) with manua collection
* Outdated technica gandardsfor mandatory parking space requirement

- Illegd parking nearby intersectionsand bus Sops by taxies

Activities
(@ Neadsof parkinginformetion systemusing ICT sysem and study of possihility to useof mobile phone system

(b) Need of soleparking authority covering parking regulation, provision of parking paces and information
and cashless parking fee collection system under new parking law and regulation

(¢) Review of farecollection system by applying ICT and cashlessfee parking

(d) Review of parking requirement in collaboration with dl city departments and establishment of a city
parking authority

(e) Introducing roadside management (kerb management) in coordination with dl stakeholders and
departments

25.4.6 TrafficControl

Current Issues

* Ingppropriate sgna cydeand signd phasing by isolated and fixed pattern (al 203 units) causing pesk hour
congestionsand incurring travel timeand cost of fud

* Outdated sgnd system (75 percent of them are more than 20 yearsold)

= Improper configuration of intersections causing traffic congestions and accidents

Activities
(& Need of coordingting and flexible traffic signds with automatic traffic detectors in accordance with
traffic volumes a the intersections

(b) Need of emergency renewd of city sgnd and acontrol sysem

(¢) Improvement of critica intersections for smooth traffic flow and safety with proper traffic sgnds and
pedestrian sefety idands
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25.4.7 Environmental and Social Condder ations

Current |ssues

+ CO, emission of passenger car is416,231 tonsinyear 2023, It incresses by 85,871 tons compared with the year
2011.

+ Aging vehideswith abolishment of avehideingpection system (VIS) causing increasein pollution gasand
traffic accidents

+ Locd dimeate conditions having min-34°C inwinter and max +43°C in summer causing essy deterioration of
pavement and increasing cogts by short annud work time

Activities
(@ Review of the present VIS and improvement with new ingpection system for car emisson ges

(b) Proper desgn of pavement and planning of itsimplementation

25.4.8 Conduson of the Study
The study can be concluded as follows:

(@ Bishkek city will be able to avoid the traffic congestions for a time being by implementing
investment as planned in the time-frame proposed in MP even with financid congraints, unless
otherwise the congestions would paralyze the entire city functionsin future,

(b) Taking advantages of opportunities to utilize the time before the traffic problems become serious,
it is important to implement small-scale projects and socid experiments proposed herein and
conduct various surveysfor the future projects.

255 Generation of Mager Plan Componentsand Alter natives
255.1 Approach

The study results show that the traffic capacity as road network is 1.0 or less even in terms of traffic
demand in 2023. However, loca and limited traffic congestion occurs for certain time periods, in
particular peak hours, and at specific locations. Due to roadside conditions, it is difficult to increase
the traffic capacity by road development approach to road widening and elevated intersections as they
requireland. Because road congestion and bottleneck are caused by a combination of various factors,
transport planning have to consider multiple components for their solutions.

Since the MP ams to reduce traffic congestion and diminate traffic flow bottlenecks that occur in the
limited road sections, points and areas, the promotion of public trangportation use and traffic demand
management for reducing the traffic demand and quantity of vehicle trips are indispensable as
components for solutions of demand side.  Concurrently, in order to recover road traffic capacity, the

impeding factors to reduce road traffic capacity are examined as components for solutions of supply

sde. They are repair of damage and conservation of road pavement and transportation facilities,
improvement of bottleneck at intersection, and control of illegd road-side parking so on.
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As shown in Figure below, the scenario of the MP will be compiled as highly feasible componentsin
the chronologica order and based on financial capacity.

Figure255-1 Approach to Generation of Master Plan Componentsand Alternatives

25.5.2 Badc Traffic Conditions (Do-Nothing Case)

The basic traffic conditions for compiling the scenario are shown below. Of the person trip (PT),
passenger cars account for 87 percent of the total quantity of vehicles when the PT rate is 25 percent.
In comparison with the PT and the quantity of passenger cars, the passenger car trangportation seem
inefficient. The PT rate of minibusesis high at 42 percent and accounts for 98 percent by vehicle of
the mode of public transportation.  This shows that vehicle congestion is mainly caused by passenger
cars.  Thetrolleybuses account for only three percent of the PT and below one percent of the number
of vehicles. Thus, reduction of the number of trip of passenger cars and converson to public
transport were examined. Measures for minibuses operations have to be taken for public
transportation, as the minibuses cause traffic congestions at bus stops and on specified roads

(overlapping route).
Table2551 Trip Shareby Modein 2013 (Do-nothing)
Passenger Person trip/day Vehicletrip/day
Mode / Vehicle (Bishkek City Zone 1-61) (All Zones 1-98)
Passenger Trip No. Share PT Share Trip No. (%)
1. Trolleybus 28.2 72,181 3.2% 7.0% 3,19 0.3%
2. Midibuses 27 27,750 1.2% 2.6% 8,619 0.9%
3. Minibus 17 934,832 42.0% 90.4% 94,119 9.8%
Tota (Public Transport: PT) 46.5% 100.0%
4. Truck 13 3171 0.1% - 12,966 1.4%
5. Passenger Car 15 560,234 25.2% - 839,550 87.6%
6. Walk - 629,316 28.3% -
Totd 100% - 958,448 100.0%
Source: JCA Sudy Team

25-12



The Study on Improvement of Urban Transportation
in Bishkek City of the Kyrgyz Republic Final Report

255.3 Alterative Scenarios

Scenario 1 is that larger minibuses will be introduced, to reduce the quantity of vehicle trips, in
congideration of financial congraints of the city, until the time of full-scale operation of new trolleybuses,
and to improve the traffic congestion in the minibuses route. The minibuses currently transport
passengers over the specified capacity and some people are standing.  The change to larger minibuses
contributes to better service and traffic safety. The city government only needs to set regulations
without need for any additional expenditures.

As Scenario 2, efforts will be made to improve the efficiency of operation of new trolleybuses. It will
repair and extend routes while promoting modal shift from passenger cars. For this purpose, the
convenience of trolleybuses will be improved. The distance between bus stops will be reviewed and
efforts will be made to carry out on-time operation in accordance with the timetable, and introduce the
system to inform that a busis approaching and the park-and-ride scheme.  The use of passenger carswill
be regulated. Parking lotswill be regulated on accordance with time and time zone will be established.
The passenger car regulation will be carried out with the improvement of public transport capacity and
sarvice. There is a need to consult with citizens to decide whether they are carried out based on the
guidance policies or enforced as regulations.

In Scenario 3, integrated operation management of public transport is needed as the trolleybus operation
capacity improves and the passenger car regulation is agreed on.  Thus, it is necessary to clarify the
function and role of each mode in terms of improvement of service for users, establish an integrated
management organization, create a fare system with common IC card under the organization, and
guarantee the convenience of transit.  The table bel ow shows asummary of scenariosin consideration of
the issues described above.

Table2552 Summary of Alterative Scenarios

Scenario Objective Measures Effects
Scenaio0 | Do-nothing No No
. Using high occupancy bus | 25% of smdl minibusestrip shareto big Reduce the quantity of minibuses
Scenario 1 . .
for smdl minibuses ones trips
10% invehidetrip share of trolleybuses Incresse trolleybuses users
Scenario2 | Modd shift to trolleybuses| 10% reduction of passenger car trip Decresse the quantity of car use
dong PT corridor
Combination of Scenario 1and 2 Combination of effectsof
* Measuresto improve services Scenaio 1and 2
Scenaio3 | Scenario 1+ Scenaio2 | - Establishment of integrated * Improvement of convenience
management organization * Increasein users
- |C card introduction, etc. * Improvement of profitability
Source: JCA Study Team

2554 |mpactsof Scenarios

The impacts of the three scenarios above are shown in comparison of daily traffic volume in the Do-
Nothing case in 2023 and peak-time congestion rate and speed. It shows reduction of congestion in
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the road networks.  The congestion rate improves from 0.77 to 0.70 and average speed improves from
15.1t020.4 km/hr.  The public trangportation and the modal shift need to be promoted further.

gl

Daily TrafficAssgnmentin 2023 Daily TrafficAssgnmentin 2023
(Do-nothing) (Scenaio3)
g(gj[l)i (Volume/ Capacity) Speed (km/hr) ‘E)/(Sjgi (Volume / Capacity) Speed (km/hr)
' mmm Average VCR (Volume a3 mm Average VCR (Volume - 35
Capacity Rati Capacity Ratio)
0.70 30 (070 4 ; L 50
0.60 | 55 |0.60 - 25
0.50 - | 5o |00 - 20
0.40 15 0.40 T 15
2013 2018 2023 2013 2018 2023
Scenario 0 Scenario 3
VCR and Travel Speed (Peak) in 2023 (Do-nothing) VCR and Travel Speed (Peak) in 2023
(Scenaio 3)

25.6 Project Implementation Plan

A project implementation plan is shown in below in according to priority and budget of the city

government:?
Table256-1 Implementation Program
Unit: millionUSD
_ : : Urgent | Short Mid.
Priority Proposed Project (Project type) Cod 201416 | 2017-19 | 2020.23
1 3. High occupancy vehicle for minibuses: (private) - 0.0
2 1. Enhancement of road maintenance and improvement 10.0 10.0
capacity: (equipment procurement + technical assistance
(TA)
5 24. Pededtrian Mall method for vitaization of town i 00
economy: (private)
2 30. Eco-car promotion: (pilot project (PP)) 10 10
5 31. Pedestrian way rehabilitation: (FS + PP) 10 10
6 34. “No car day for commuting” program: (PP) 01 01
7 15. East and west bus termina improvement: (FS + PP) 1.0 10

2 7.7 million USD isrequired (8 percent of 135 million USD of the total budget in 2013))
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_ : : Urgent | Short Mid.
Priority Proposed Project (Project type) Cod 201416 | 2017-19 | 2020.23
36. Capacity Development of BCDA.: (technica assistance
7 10 10
(TA))
9 10. Public transport priority system: (FS + PP) 1.0 10
9 11. Buslanefor pesk hour: (FS+ PP) 0.8 0.8
1 4. Rgadsi de management for bus stopswith tax and car 05 05
parking (PP + TA)
11 | 16. Traffic flow improvement at bottleneck intersection: 15.0 5.0 50 50
(design (DD) + congtruction (CW))
11 | 17. Trafficdgna control improvement: (DD + CW) 15.0 3.0 12.0
14 |12 Buspriority signd ingdlation: (FS+ PP) 0.8 0.8
14 ég)HIOt Project for trangit corridors improvement: (FS + 10 10
14 | 28. Police community post for tourism promotion: (PP) 0.1 0.1
14 33. Driving manner improvement program: (PP + traffic 01 01
police human resources development (HRD))
14 | 35. Staggered office hours campaign: (PP) 0.1 0.1
19 | 6. Busroute network reformation: (PP + TA) 0.3 0.3
19 | 7.BRT introduction plan: (PP + TA) 05 05
21 | 13. Busoperation monitoring system: (FS) 0.8 0.8
21 | 14. Busapproach information system: (FS + PP) 1.0 10
25. Introduction of areatraffic management at Dordoi
21 market: (FS+ PP) 20 20
24 | 22. Parking information system (PPP): (FS + PP) 10 10
2. Loca Road and Pavement Improvement in the Poor
25 Areat (DD + CW) 150 15.0
25 | 23. Promoation of parking and ride (PPP): (FS + PP) 10 10
25 | 27. Urban Section of Bishkek-Osh Road improvement (50.0) (50.0)
(nationd budget)*: (FS+ CW)
o5 32. Traffic safety promotion for accident reduction 10 10
program: (PP + HRD) ' '
29 | 8.ICT ticket for trolleybuses (on-going with EBRD) 10 10
29 | 9.ICT ticket for dl transit modes. (FS+ PP) 10 1.0
31 5 Public trangportation management and service 09 09
improvement: (FS+ PP)
31 | 29. Introduction of bicyclelanefor NMT promation: (PP) 0.2 0.2
3 |13|2) Introduction of parking fee payment card (PPP): (FS + 10 10
33 | 21. Parking facility construction (PPP by ADB): (FS) 0.6 0.6
35 | 18.lllegd parking control at specific areas. (FS+ PP) 0.8 0.8
35 | 20. Integrated parking law and management: (PP) 0.3
Total Cost 76.9 25.2 25.8 25.9

Note * The MPWT isin charge of the project for the zone outsde Bishkek area. However, the nationd budget (NB) that isincluded
asitisinthe affected areais not included in the total cost of the city budget.

[—_1: City revenue increase project

Source JCA Study Team.
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25.7 Recommendations

Recommendationsfor Bishkek City

@

(b)

(©

(d

©

(f)

The city government should approve the MP and implement it according to as implementation
program.
The city government should organize the utilization of Pedestrian Mall method asthereis popular

demand from citizens.

The city government should establish an integrated management organization for dl public
transportation modes.

The city government should introduce funding schemes to involve the private sector in public
transport operation.

The city government should establish a new public parking management authority to dleviate the
issue of parking.

The city government should promote Compact City and future Smart City concepts as its vision,
aiming to develop aLow-Carbon City.

Recommendation of enhancement of BCDA functions

@

(b)
(©

(@

BCDA should improve the functions in planning and implement a city or urban planning and a
transportation planning.

BCDA should enhance the coordinating function with the donors and the private investors.

BCDA should independently assume the responsibility for new mandate (i.e. Public-Private
Partnership), in which other city departments or agencieswill not be involved.

BCDA should improve education and training functions for technical competence of the City staff.

Recommendation of continuation and extension of the social experiments and pilot projects

@

(b)

(©
()

Development of Pedestrian Mall scheme for the vitaization of the City center and tourism
promotion

Expansion of intersection improvement in consideration of traffic safety of pedestrians and
universal design

Expansion of outcomes of traffic light improvement

Expansion of outcomes of bus-stop improvement

Ur gent policy recommendation for aid or support agencies

@

(b)

Aid or support agencies should establish and promote results, or aid assets, from past technical
cooperation.

Government and aid or support agencies should recognize the strategic importance of Urban
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Development.

() Government and aid or support agencies should recognize the importance of technical assistance
and ensure continuity.

(d) Government and aid or support agencies should exchange views on ad policies and gtrategies in
urban trangport and city devel opment.

Recommendationsfor urgent action

(@ Thecity government should act to implement urgent projects based on the MP.

(b) The city government should act to implement the projects that expect to increase city revenues, by
utilizing the private sector.

(¢) The city government should act to implement the capacity improvement of BCDA including the
PPP as city think-tank.
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