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5-1

P-x 3TaXHOE CTPOeHUE NO YA,
Axxkaiteik, 1, 40-x— 50-x rr
NnOCTPOHKH

2 storied housing at 1, Akzaiyk
rt. built in 40-50s

2-x oTaxHu  opHC g
WL AKkaihk, 4, 40-x— 50-x rT.

2 storied office at 4, Akzaiyk st.
built in 40-50s

3-x oTaxHe#  ofuc 10
yn.Akxaiisik, 7, 40-x— 50-x rr,
[IGCTPOHKH

3 storied office at 7, Akzaiyk st,
built in 40-50s

8-2

S-8

2-X JTaXHOE CTPOEHHE IO
yn. Akxkabiblk, 2, 40-x— 50-x rr.

2 storied housing at 2, Akzaiyk
ist. built in 40-50s

3-x sraxHbii oduc/HKuNoe
BRAHWE 1O Yi. AKalbIkK, 5,
K0-x— 50-X IT. NocTpoiiKK

3 storied office/housing at 5,
IAkzaiyk st. built in 40-50s

4-x ITAKHOE KUNO
BIaHKHEe/MaraivH no yi.
Axxaiibik, 8, 40-x— 50-x rr
TIOCTPORKH

4 storied shop/housing at B
IAkzaiyk st. built in 40-50s

5-3

2-x JTEKHOES CTPOCHHE MO
v Akxkaiteik, 3, 40-x—- 50-x rn.
nocTpoiiku

2 storied housing at 3, Akzaiyk]
ist, built in 40-50s

S-10/1
2/1411
6/17

X ITAKHOS KIWIOE 30AHAE IO
i Akokaieik, 6, 40-x— 50-x rr
OCTPOHKR

3 storied housing at 6, Akzaiyk
st. built in 40-50s

3-x ITAKHOE KR0S
s naHue/odHc/ Marainy oy
i Akaiieik, 21, 19, 17, 15]
13; 40-x— 50-X rr. nocTpoiku
3storied  shop/office/housing]
aleng21,19,17,15,13Akzaiyk
st. built in 40-50s

Figure A.6.2 (1)

Proposed Cultural Property for Preservation

Pucynok A.6.2 (1) O0bexThl KyJLTYPHOIO Hac/l¢AHs, PelJaraeMbie K COXPaAHEHHIO



X 3T@XKHOE XKHNOE IAAHHC [0}
i Axxkaiisik, 18, 40-x— 50-x rr
5-15 nocrpotiku
storied housing at 18, Akzaiyk
st. built in 40-50s

3-X 3TaxHOEe XWIoe 34aHHE
no yia Axkalbik, 23, 40-x
5-18 50-X [T. NoCTpoHkH

3 steried housing at 23
IAkzaiyk st. built in 40-50s

2-X ITANHOE KWIOE 313HHE
no yi, Jlubkuexra, 40-x—50-x
IT. nocTpoika

2 storied housing on Libkneht
st. built in 40-50s

S-21

B-x 3TaMHOEe XHAOE 3/IAHHE Ny
i Axxkadisik, 19, 40-x— 50-x
NOCTPONKH

3 storied housing at 19, Akzaiyk]
ist. built in 40-50s

3-x 3TaxKHOE XUNOE INAHHE
mo ya.Axkailimk, 25, 40-x-
50-X I'T. TOCTPOKKH

3 storied housing at 25
IAkzaiyk st. built in 40-50s

5-19

3-X 3TAMHOE AWNOE 3AAHHE MO
v Axkaibik, 21, 40-x— 50-x
IFT. IocTpoHKH

3 storied housing at
IAkzaiyk st. built in 40-50s

21,

2-X ITAXKHBIE XUABEE 3RAHHA
no yn. JInreittasn

§-22/26
2 storied housings o
Lineinaya st.

2-X  3TAXKHBIE  KHJIbIC
hnanuA 10 yi1. JTubkHexTa))
40-x—50-X I'L. NOCTPORKH

2 storied housings along|
ILibkneht st. built in 40-50s

8-20/21

2-X 3TaXHBIE KIIBIS

sAanuA no vi. Jlukeiinas,
#0-x-50-x rr: nocrpoiiku
12 storied housings on
Lineinaya st. built in
40-50s

§-27/31

Figure A.6.2 (2)

Proposed Cultural Property for Preservation

Prucynok A.6.2 (2) O6neKTEI Ky ILTYPHOIO HACIEAHS, PEAIATaeMbIe K COXPAHEHHIO



5-35

2-X ITAXHOE XKWIOE 3MAHHE
o yn. I'ere, 18; 40-x—50-x 1
nocTpoiiky

2 storied housings at 18]

Gyote st. built in 40-50s

$-38

[2-X STaXHOe XKHI0E 3RaHHE
no yn, Tumupazeea, 6]
#0-x—50-x TT. TOCTPOHKK

2 storied housings at 16
Timiryazev st. built in 40-50s

$S-36

Prio R A
2-X TOKHOE  KHIOE]
RHAHHE no YIL
THMUPA3CEA, 14
$-37 HY0-x—50-x rT. OCTPOHKH

2 storied housings at 20 2'st.or1ed housings at H’
Timiryazev st. built in

IGyote st. built in 40-50s 40-505
il e TR > ' B ™ g;a, . 1
n i 4 R ‘é \" y

2-X 3TAKHOE KHHI0E 3TAHHE
mo yn. lere, 20; 40-x-50-x
I'T. MOCTPOHKH

S-39

BoponanopHas GalliHA  Ha CpenHas wikona Ne37 no yu.
CTAHLHOHHOM ABOpE. Mepsomaiickasg,l 1;
mocTpocHHas B 30-X IT. nectpoexa B 50-€ T

840 iNo.37 Secondery school at
Water tower at station yard 11, Pervomaiskaya st. built inj
built in 30s 50s

K-x ITAKHOE KUAOE
GOaHHe/MarasdHi  No Yo
BeiGutinmink,1; nocTpoeHo

13-x ITAKHOE KHITOE
BAaHie/Marasuy o
vn. beAGHTIHANK W3
nocTpoeHo B 50-x

[epesAHHbIH JoM MO Y1
Kenecapr,151; mocTpoeH H

K-1 K-2 K-3 [|kouue 19-ro Beka
jp 30-x rr Wooden house at 151
4 storied housing/shop at 1, 4 storied housing/shop at 1, K enesary st. built in late 19(3’
Beibitshilik Eane built in 30s Beubitshilik Lase built in sk
50s
Figure A.6.2 (3)  Proposed Cultural Property for Preservation

Pucynok A.6.2 (3) O0bexThb! KyJILTYPHOI0 HACKEANS, NIpellaraeMele K COXpaHeHHIo



JlepeBAHHBIH foM N0 Y. 3-x TRKHOE AHNOE] Bogouanopras Gawns o yn.
Kesiecapnl, 31; rnocrpoen s naaHue/MarasuH 0oy Kenecapot, 70, noctpoeHa o
K-4 |koHue 19-ro Beka K-5 IKenecapui, 68; 50-x rr. K-6 pBO-xrn :
Wooden  house at 31 3 storied housing/shop at 68, [Water tower at 70, Kenesaryj
K enesary st. built in late 19C K enesary st. built in 50s kt. built in 30s
. &
-X 3TAXHOE
3-x ITAKHOE IO 3-x ITAKHOE KINOE) JIMHHHCTPATHBHOE 3JaHHeE
BnaHue/MaraiiH - 0o Yo BAaHHe/MarasgH no  yal o yn. Kemecapsl, 76; 50-x
K-7 [Kenecapsi, 72; 50-x rT. K-8 [KeHecapwi, 74; 50-x T, K-9 @r. noctpolixi
3 storied housing/shop at 72) 3 storied housing/shop at 74, storied government offic
[Kenesary st. built in 50s Kenesary st. built in 50s t 76, Kenesary st. built iﬁ
Os
. <
3-% ITAKHOE KUNOE 3INAHHE] 3-X 3ITAaMHOE KHINOE 3AHHE 2-x ITAKHOE KHIOC]
no yn. Kenecapsi, no yn. Kenecapel, 80; 50-x BAAHWE/MAra3sMH Mo Y,
K-10 78; 50-x rr. nocTpoiky K1 T nOCTpoHKH K12 TToGens:, 30, 50-x T
MOCTPOHKH
3 storied housing/shop at 78 3 storied housing/shop at 80 2 storied housing/shop at 30,
Kenesary st. built in 50s Kenesary st. built in 50s [Pobeda st. built in 50s
Figure A.6.2 (4) Proposed Cultural Property for Preservation

Puicynok A.6.2 (4) O0beKThI KyJAbTYPHOIO HAC/IEAHS, NPELTATAEMbIE K COXPAHEHHIO



K-13

B-x 3TakHOG
A IMHHHCTPaTHBIOE 37aHHE TIO)
v, Kenecapbi, 93; 50-x rr)
IOCTpoiKH
2 storied government office af
93, Kenesary st. built in 50s

K-14

2-x ITAXHOE
AAMHHHCTPAaTHBHOE 3aHHE 10|
via. Kenecapwl, 99; 50-x rr.
TIOCTPOHKM K-17
2 storied government office af
99, Kenesary st. built in 50s

3-x 3Ta’kHOE KWTOE INAHHE
no ya. Kexecapsi, 95; 50-x
IT. IOCTPOHKK

3 storied housing/shop at 95
Kenesary st. built in 50s

2-X  aTaXHOe 3naHNe
DKMIOF0 THOA 10 YL
TMobens, 20, noctpoeHo
50-e rr. )mj
PKENEIHOAOPOKHHUKOR

2 storied housing at 20
Pobeda st. built in 50s for
railway staff

K-15

K-17/18

B-x
AAMHHHCTPATHBHOE  3[aHHE
o yn. Kenecapn, 97; 50-x
Ire, MOCTPOHKH

2 storied government office
at 97, Kenesary st. built in
505

ITANKHOL

DKwiele pmoma mo  yn.
obenpl, 20, 22, NOCTPOSHHI

50-e - 0o uu3ainy
OCKOBCKHMX 4DXHTEKTOPOB

ousings at 20, 22, at Pobedal
t. built in 50s designed by

X STAXHOE KHIOE 3aaHHE 10 2-X 3TAKHOE HUAOE 3AaHNE [2-X ITANHOE 3AAHKE HUIOT
no  yn. [Mobepw, 32] tina 0o yn. IMoGeaw:, 27
. [lobensl, 24, AOCTPOEHO
noctpoeHo B8 S50-e T, A nocrpoeHo 8 50-e rr. jing
50-¢ IT. i
K-19 K-21 pxene3aHofOpOKHHKOR K-22 pKenesHOAOPOKHHKOB
)KCJ'[C'jHOlIOpO}KHHKDB . . P .
- . 2 storied housing at 32 2 storied housing at 27,
2 storied housing at 24, Pobeda Pobeda st. built in 50s for Pobeda st. built in 50s f
t, built in 50s for railway staff . ) obeaa st butt n 0s 1o
railway staft railway staff
Figure A.6.2(5) Proposed Cultural Property for Preservation

PracyHok A.6.2 (5) O0beKThbI KyJAbTYPHOT0 HACJCAHA, MPEAIaraeMble K COXPaHeHHIO



4-x ITAXKHOE 30aHHC]
POMBILLIE HHO-§YHKIHOHATI
LHOMO  CTHIA  COBETCKO
hooxu no yn. belOUTInUNMUK,
25, nocTpoeHo B 60-x Ir.
Soviet Industrial-Functional
Style 4 storied bldg. at 25
Beibitshilik st. built in 60s

B-1

S-TH 3TAXKHOE KHI0E 31AHH
3 DETOHHBIX MaHene

eHUHrpajckoi cbopxd nol
. BeitBwiumnuk, 29, 31;
TIOCTPOEHO B 62-64 IT.
eningrad-made PC panelled
5 storied housing at 29&31,
eibitshilik st. built in 62-64

B-6/7

B-3

B-7/8

ITAXKHOT
H3

AHHANOY
OETOHHbIX]
MOCKOBCKOH]
no YL
26

JaHue
naHener
HOpKH

eHORTIITHE,

ocTpoeHo B 62-64 TT.

oscow-made PC panelled
5 storied housing at 26,
eibitshilik st. built in 62-6

-TH
JaHHe
aHened

ITAKHOE  KWIO
H3  DeTonHsl
JICHHHIPAICKO
Sopxu no yIL
edbnTwwmk, 31, 33
ocTpoeHo B 62-64 .
eningrad-made P
anelied 5 storied housing a
1&33, Beibitshilik st. buil
in 62-64

ONBTEXHHYECKHA

B-5

~ lienmurpagckofi cOopku no

-TH 3TAKHOE XKHIIOE 303HHE]
M3  OeTOHHBIX  maHeneH
mMockosckol cBopiu no yi.
BefAGHTIIUTHK, 30;
oCcTpoeHo B 62-64 TT.

Moscow-made PC panelied 5
storied housing at 30,
Beibitshilik st. built in 62-64

IS-TH 3TAXHOE KHOE 3JAHHE
W3  OeTOHHEIX nadenei

v, beHOMTUIUIHK,
nocTpoeHo B 62-64 I,
Leningrad-made PC panelied
5 storied housing at 35
Beibitshilik st. built in 62-64

35])

s

IS~TH ITAXHOE KHNOE 3MAHHE
HHUCTEPCTRO  DHEPTeTHK

o ya BelGurumnuk, 37; HHCTHTYT o YL 13 OETOHHBIX  MAHEneH
focTpOGHO B 60“){’ rr’ eHONTILHITHE, 39, neHUHrpajckofl cOopkH no|
B-10 |xpymescxuii crwis " g.1| |roctpoen B 60-61rr) B-13 vi1  BeHOutunuiag,  42)

Ministry of Enerzy at 37 TANMHCKMA CTANL nnchoeﬂoa62-64 TT.
cibitshilik st. built in 60s, olytech  College at 39, Leningrad-madePC panclled
K hrushchev style ’ eibitshilik st. built in 5 storied housing at 42]
0-61, Stalin style Beibitshilik st. built in 62-64

Figure A.6.2 (6) Proposed Cultural Property for Preservation

Pucynok A.6.2 (6) O0beKTbI KyJALTYPHOI0 HACIEIHN, MPeJJIAraeMble K COXPaHEHHIO



-TH ITAXKHOE XHI0E 3T3HHE
M3  OGETOHHBIX  NaHeneid
eHuHrpagckoll cGopku o

va.  bedduTwnank, 44
B-14 moctpoeno B 62-64 rT.
Leningrad-made P(]

ppanelled 5 storied housing af
44, Beibitshilik st. built in|

R

B-15

elRIHHCKA® AKaleMid
no  yn. Beli@urwunux,49)
nocipoesa 8 63-64 r1T|
MOCKOBCKHIA

Beibitshilik st.  built in

eJHUHHCKAA AKageMusa Mo
BeAGuTIURRHK, S
B 63-64 rr,

MOCKOBCKH

Academy at 51
Beibitshilik st. built in 63-64)
ypical design from Moscow

MBMH““;:;&::?::HT 5‘30 I IpaBHTENBECTREHHOE €JIbCKOXO3AHCTBEHHEI
L ] ya baxynpTeT ArpapHoro
moctpocHa B 63-64  rr
AN b Mocxoncmi:' [BeAOHTILIMNHEK, 59, [VHHBEpCUTETA no
- RapepuieHo B 60-61 1T} yn.BeHOuTIINANK, T3,
B-17 " B-18  [cranHHCKHi cTHRB B-19 moctpoeno B 50-x T
. CTAIHHCKHHA CTRIL
y;g;:g?}:iliﬁcag:mybu?ltt S?I; overnment building at 59, \Agricultural Univ. at 73]
63.64. tvpical ;lesi 1 from Beibitshilik st.completed ing Beibitshilik st.built in 505 in
M(‘)SC;’WY" g 60-61 in Stalin style Stalin style
s
3t
;rgznu «Mocksa» no gﬁ 3-31akKHOE 3/1AHHE ] Crynewucckii 1y
CHOHTIIHIHK, 4 M3HAYAIBHO  NMOCTPOCHHOE Arpapuoro YHHBCpCHTCTa,
ocTpoeH B 63 I, H [ax O0JbHHLIA o octpoek 5 1949 .
OHCTPYKTHBHO-()YHKLIHOHA PKCNE3HOIOPOKHHKOB 3 ’
B-20 |mbHOM cTHAS B-21  [50-x rr., no yn. [obeja, 114 B-22 CTATHHCKOM CTHIE
"MOSKVA" shop at 64 3 storied bldg. onginally ‘ . .

’ tural
eibitshilik st. built in 63 in built as a hospital fof puudent Club in Agriculnual
he "Constructive railway workers in 50s af ot Ie‘
unctional” style 114, Pobeda st. Y

Figure A.6.2(7)  Proposed Cultural Property for Preservation

PucyHok A.6.2 (7) O0beKTHI KyJIbTYPHOro HACIEAHA, NPEAJAraeMsle K COXPAHEHHIO



oct K IlenrpanbHoMyj
napky Hag pekod  HimnM,
ocTpoeH B 60-x IT.

Bridge to the Central Park
over Ishim River built in 60s

CTaphlii BBICOKMH TOIOJIE
okono JlogouHoro aoMa
Lleutpanenom napke, Gornee
100 ner

A tall and old poplar tree nea
Boat house in the Central
Park, more than 100 years old

Tapas jgopora Koxua 19
Btka,  pacnojiokeHa B
L{eHTpansHOM Mapke

Old Road since late 19C
located in the Central Park

flom, B KOTOPOM
OCTAaHABIIMBAJICH Kupos,
mofuTHUeCKan Ppurypa Ne 2|
mocne Cranuua B 20-¢ roas
House where Kirov fro

Moscow, no.2 after Stalin
stayed in 20s

KDparmesT OCTaBLIEHC
noperH B paiioHe Gbiblie
kpenoctd BpemeH 1830-x rr.

The road-remains from the
01d Fortress time of 1830s

BRIBLIHE VnpasneHue
DKETC3HBIX aopor T,
IKaparaHna no npocn. Adas,
49, nocrpoeH B 30-¢ T,

he former Karagand
Railway Dep. at 49, Abai st.
built in 30s

N

!

KamenHoe OrpaXaeHHe 3-X 3TaXHOE KHI0E 3TAHHE Hagon Ilenuncennmaut 110
«3eneHoit  MevetH»  no o nip. Abas, 86, nocTpoeno va. Ilymkuaa, 19, noctpoes
npocr. Abas, 83, po3peaeHO 1954r. ATIOHCKHMH B 50-¢ T, B CTAIMHCKOM
0-7 ®20-crr. 09 OCHHOINEHHLIMH 0-10 jcTune )
Remaining wall fence off 3 storied housing at 86, Abai "Tselinselmash” Plant at 19
"Green Mosque" at 83, Abal st. built in 1954 by Japanese Pushkin st. built in 50s, in
st built in 20s risoners of war Stalin style
Figure A.6.2 (8§)  Proposed Cultural Property for Preservation

PucyHok A.6.2 (8) O0beKTbI KyJAbTYPHOI'0 HacaeH, TIPeLIAraeMbie K COXPAaHEHHIO
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B.1
B1.1

Present Conditions of Roads and Trallic

Overall Transport System

M

@

Regional Transport Sysiem

Astana is located in the center to northern part of Kazakhstan and is
functioning as a transport hub between major cities in Kazakhstan and
Russia. It is connected by roads to Karaganda and Almaty in the south,
Kokshetau, the new capital of Akmola Oblast and Russia in the north,
Eribastuz and Pavlodar in the northeast, and Kostanai in the northwest.

The railway station is Jocated in the north of the cily connecting to the
railway system of the country. Railway corridors relevant 1o Astana are as
follows: _

- Almaty - Karaganda - Astana - North Russia

- Aslana - Pavlodar - Ehst Russia

- Aslana Kokshelau North Russia

Thc ]nlernatlonal Alrporl of Astana, located at 18km boulh of the city is
underg,omg a major renovation and shall be reborn as the new capital airport
not long to come. (Figuré B.1.1)

Transport Syslem in Astana

" Roads in lhe central arca of Aslana torm a network in a grid pattern. The

railways and the Ishim River runmng para]lcl in the noﬂhwcst to southeast
direction are scparalmg the city area and road network. Currently only few
bridges, namely, two land br_ldges over the railway track and one river bridge
over the Ishim River, are provided and thereby the network has a drawback
that traffic tends to concentrate on those bridges.

The urban public transport in the city is served by buses, minibuses, trolley
buses and taxis. Public transport service routes are mainly set in the area

- between the railway station and the central district in the south. In the

“north of railway stalion.only bus service is provided. The public transport

" routes are not well 'arran.gcd 1o serve the whole cily in terms of catchment
- areas.  Taxis are operated by private firms, individuals owning cars and

non-registered companies (Figure.B.1.2 and B.1.3, Table B.1.1).

":Transportalmn bulwcen the a;rporl and the city depends on bus and laxi
-services.” Only one road enlcrs and connects the city 1o the airport, which is

presently adequate for the prcsent passenger and freight transport demands.
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B.1.2  Transport Demand
(1) Transpori Demand Generated in Astana

The registered vehicles in 1999 were composed of 71.5% of cars, 19.7% ot
trucks, and 4.0% of trolley buses and buses respectively according to the
statistical data. |

As the registered number of cars including trucks and buses in 1999 was

- 29,357veh. in Astana City, the dissemination rate of vehicle was 92veh. per
thousand persons. This figure is considerably low, compared with those in
Central and Eastern European countries.

Number of Registered Vchicles in Astana, 1999

{unit:veh.)
Car Track Bus Tmlley Bus Spec'ial Car Total
22,097 6,087 173 59 1,538 30,954
Source: Astana Socio-Economic Passport, Jan 2000, Astana Municipality
Vehick Ownership
Year Pojmlalion N No of fcl;iclc' ~ Veh. Ownership
(1,000pers.) (1,000veh.) - {veh./1,000pers.)
Astasa 1999 320 29 91
Moscow 1996 8,670 ooy 199
Bucharest 1995 2340 320 137
" Munich 1998 ' 1,320 . 740 561
* Swckbolm 1994 - e 21 il

Source: Major City of the World

Note: Number of vch'ic_‘ie includes trucks and buses and excludes special cars.

The generaled trips a day by the vehicles registered in Aslana were estimated
as follows based on the car OD Survey in May' and June, 2000. The survey
was conducted at all vehicle inspeciion facilities in Astana. The total
movement of vehicles in the p're_vious day (weékday) was interviewed.

In total, 2,401 .pﬁSs'énger car type '_vchiclcé,"aécbjﬁnﬁng for some 8.5% of
registered passenger lype vehicles in Astana, were interviewed.  Out of
those vehicles 1,889 vehicles were pul in use the previous day. It means
that the utilization rate of passenger type vehicle is 78.3%. The average
number of vehicle trips a day was 3.5 trips/day. Based on those ligures
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77,887 trips were estimated for Astana as those by passenger type vehicles a
day (Figure B.1.4)

In the same manner the vehicle trips by trucks was cstimated.  In the survey
242 trucks were also interviewed. The number of trips by ftrucks was
estimated at 9,346 trips/day {12% of total passenger car type trips) after the
adjustment considering the discrepancy between the truck trips estimated
applying multiplier and those observed in the traffic count and screen line

survey.

From the established present OD matrix by passenger cars, a large traffic
demand was identified between southeast area and central urban area along
Aby}arkhan St.,, and between the bndg,e over the Ishim River and Akmola
Station.  Also considerable tratfic demand was found between central urban
area and northern and central industrial area.

In 1998 lhe pubhc transporl carried 107.6 thousand pax /day by 633 buses
and 28.0 thousand pax./day by 57 tro]ley buses. The number of passengers
carried by the bus and trolley bus has increased in recent years. The
inerease_ of passengers is atlribuié\b]e to the increase in bus transport while
the number of passengers carried by trolley bus is stable, which resulted in
decrease in the share. Thus a hrgh depéndeney ‘on buses in urban public

transport is observed.

With possible i increase in the number ot vehre]es Lhe number of vehicle-trips

- is likely to increase steeply.

Transport Demand to/from Astana

‘:The trelg,hl transporl vo]ume by road showed an mcrease from 1994 at the
nauonal leve] whereas the trer;,hl transport volume 1o and from Astana is

still decreasmg because of the stagnant mduslnal aclivities.

1) _Railway_ _

) Astana railway predominantly receives more goods than ship goods by
rail.: In 1997 only 10% of Ireight tonnage was loaded onto freight cars

~ al Astana. - The main lype of goods loaded and unloaded at the station
were; pelro]eu'm and petroleum products, scrap metal, construction
malerial and grain, | Other l’reig,hl types included coal, metals, flour,

_ _mdustnal material and tood produce LonU-drslanee containerized
lransporl shall probably be lhe rarlway s swmilcanl source of growth in

n:.ar tuture Rewardmo the remona] passenger transporl the number of
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passengers by rail also has a tendency to decrease like in the wholc
counlry.

There has been a substantial decrease in the number of passenger use at
the Astana rail station. Between 1998 and 1999, the number of
passenger has decreased by 13.5%. On the average 9.0 thousand
passengers per day used the Astana station in 1998 according to the
statistical data.

Roads

Thé traffic Volume influx to and outflow from Asléma were measured

| accordmb to the results of Cordon Line survey and roads;de car OD
survey in this Sludy '

FolIowmg sites were selected in the Cordon Linc survey. At the
survey sites a traftic count for 24 hours duratlon was conducted from

' 30“’ to 31“ of May.

- Astana- Pctmpavlovsk road _.

- A;lana-Yerenmen@au road

- Yekaterinburg-Almaty road

- Astana-Rozhdestvenka road

- Aslaria-Korga'lj'ino road

- Yekalermburg,-A]maly road

The trattlc vo]ume mf]ux to and oulflow from Aslana were

7,917veh./day and 7 797vch /day respccuve!y

Out of those the traffic vo]ume by the vehu.]es reg_,lslered outside of
Astana 1nﬂux to and outflow from Astana were esumaled 4,761veh. /day
and 3 414veh /day reSpccllvely by applym;, muIllphers deduced from

the results of the Roadside car OD survey.

More than 50% of the lola] traffic volumes m'ﬂu;( 10 and outflow from

- Astana are those vehicles registered outside Astana. Regarding

- vehicle type, passenger car and other passenger related vehicles, those

registered outside Astana compose two-thirds of the share of the traffic
volumes, meaning that 1,600 trucks registered outside Astana are

coming to and outgoing from Asiana'

“The largest lratllc, volume was observed on the Yekalennburg-A]maty
" (Astrakhan Skoye) Hl&,hway, wnh some 3000veh fday in both
" directions. On the other radial hxg,hw.lys more than 2000veh /day
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were obscrved in both directions (Figure B.1.5, and Tables B.1.2
through B.1.5)

Airline

Aslana airport currently handles only 4% and 33% of all passcnger and
freight tonnage respectively, of total transported volumes handled at all
airports in Kazakhstan. It is relatively a small airport, compared with

Almaty airport, which account for 43% of all passengers and 18% of all
freight tonnage respectively.

Experiences in the Central Asia and Eastern European countrics imply
that it would take some time for Kazakhstan to recover lo the peak level
of_the past. Passenger transport demand shall recover to the past peak
level at carlier stage with the progress in the functional development as
a capital.

~ The importance of air transport is being recognized because Astana’s
- functions as a capital are substantially shared with Almaty.

B.1.3 lntraslruclure

(1) Regional Transporl ]niraslruclures

1)

Roads

SRR mler—uly road network is composcd ot the national roads and

reglonal roads. ch national roads are radlalmg from or passing
lhrough Astana Clty Out of lhose, the road 1o the south is short and
serves most]y the Aslana airport. In the northern part of Aslana,

nauonal road as outer ring road io connect radlallng national roads and

1o function as a bypass way was panly conslrucled The section

between Astrakhanskoyc Hl&,hWﬂy and Shortandmskaya Highway in
the northwest was already completed and the section between

.. Vishnevskoye Highway and Sofievskoye Highway in the northeast is

underway. Some regional roads in radial direction supplement the
national roads. The roads are generally of higher geomelric standards

lhan lhosc in western countnes due to the generous former Soviet

Umon (FSU) slandards Due to lack ol sufficient maintenance work,

howevcr lhe road LOBd]l]Oﬂ is undcr a;,g,mvallng and hindering the road
lransporl

'.Thc lmtllc volumcs on lhose radlal roadb ln 1998 were estimated in the

ran"c helwcen 1 5(}0vch /day and 3, SOOVLh /day
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3)

The northern section of the Astana ring road is currently under
construction and is near completion. The rehabilitation project of road
between Almaty and Astana through Karaganda is now considered for
1mplcmenlat10n by the Government, and is expccled to be funded by an

mlcrnallonal tmanung, orbamzalmn
Rallway

The railway tracks are located in the north of Astana, separating the

city’s territory into the northern industrial area and southern business
area.

The gauge of track is 1520mm. The track is designed to apply
maximum speed of 8Ckm/hr for freight trains and 100km/hr for
passenger trains, though in reality the actual operating speeds are lower.

The existing right of Way being relatively lafgc, there is sutticient space

for improvements and re-design of the track layout in order to

accommodate high-speed passenger and freight trains.

Satisfactory maintenance work has not been made in recent years due 10
the lack of sufficient funds to purchase spare parts and materials in
required qualities. ' '

chortcdly, there has been a discussion ¢ on lhe consiruction of a bypass
rail lmc that would run para]lc] 10 the northern section of Aslana rmg
road However approva] has not been granled yct The section of line
pertaining to the Trans- S]benan (transcontlnenla] line) conneclmg

Northern Europe with Chma and lhc bypass would facilitate the

_removal of lrelghl traffic 1rom the lines to lhe mam station, releasing

“the entire capauly tor passcng:,er trams

Airport

Currently the International Airport of Astana is dedicated mainly to

domestic use and only a few international routes to and from Hanover,
Frank(furt, Istanbul, and Moscow are established.

' The runway of Astana airport is 2,500m in length and 45m in widih,
and it is sulhuem lo handlt. TU 154. The air traffic control is

mmrpor.m.d in the main ATC Center in Kazakhslan

A numbur of lmprovcmcni% to the alrporl have been carried out wh:ch

“include ]OOOm runway thensmn in 04 dlrecuon o pmvxde overall

runway }Lnolh of 3,500m that can handle the Bounw 747 class aircrafi.
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The expansion of the existing terminal building is virtually complcted
and will increase passenger capacity from 200 pax./hr to 400 pax./hr.

Renovation of the international airport is underway, financed by the Yen
Loan, which include the construction of the new terminal building. The
recommended configuration locates an international and domestic
terminal on the existing terminal side. Further expansion is planned
southwards or eastwards so that no conslraints are made to the

expansion of the city. There is no argument on the relocation of
existing airport.

{2) Transport Infrastructure in Astana
1) Roads

' The total road length for vehicle traffic in Astana is 211.1km (within the
former city boundary) of which 122.2km is administrated by the Astana
Municipality and 88.9km is administrated by the Republic. The

- average width of the Municipality roads is 9m and that of Republic is

12m. The arteries in the central area have been improved to have 4 (o
6 lanes and a broad right ot way is defined. .

Grade separation at intersections have not been adopled because of
moderate road traffic and high cohsirﬁclion cost. Median is not
arranged generally and in places, central lines and markings are fading,

The heaviest public lr:insﬁort demand is found h]ong the Respublica
Street - Pushkin Street, the north-south axis. According to the past
lra_ffic_' survey, the morning peak period demand was estimated at
between 10,000 and 15,000 passengers.

Traffic congestions are scldom observed and vehicles more speedily on

the road.

Parking bay for vehicles are arranged in places on the arterial roads in
. the central area. Free p'arki_ng spaces outside the road are also

provided at sites of large buildings and facilities such as governmental
. buildings and markets. |

Shortage of parking space is not observed generally except tor the old

market area. -

In the future with the dissemination of vehicles the parking demand is
- supposed 1o intensily. In the denseély inhabited collective housing
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areas, due to the lack of sufficient open space, overflowing of vehicles
onto for road parking may be assumed.

Bus operation in Astana City sutfers from insufficient supply of bus
sloppihg and turnaround facilities. The issue is not so much the
numbers of facililies, but rather the design and layout of facilities. Bus
bays, tapers and pedestrian shelters are not common. Seemingly, bus
slops have been provided only on an ad hoc basis.

Intersections with traffic signals are common and few roundabouts are
currently used. There are 51 traffic signals installations in Astana City,
of which 37 are currently functioning. All signals are of fixed time
control, however there are 32 traffic signals that are linked o the
Automatic Tratfic Control System (ATCS) located at the Department of
Rdéds Inspcéldfalc. .Ih'ap'p.rdpriaie mai'nt:énancc has resulted in a

- ‘number of inopérative signal sets.

2) Inter-modal Facilities

Only one inter-modal terminal for urban public transport exists in
Astana City-bus terminal at the Astana r_ail\.vay. StaliQn. The terminal
is functioning not only for the buses serving within cities but also
serving the international bus routes and regi_onél routes 10 major cities
in Kazakhstan. However, the passenger facilily is in a poor condition
wnhout she]lers and p]atforms

_ 'The trolley bus depot is located in the cast ot lhe c1ly

The freight terminal facility for railway with a yard is established in the
same area of Astana station. The freight terminal for trucks has not
yei been provided.

Transport Condition |

In this Study, traffic count surveys (7' survey sites for a 12 hour duration and 3
survey sites for a 24 hour duration), screen line surveys (one survey site for a 12
hour duration and 2 survey sites for a 24 hour duralioﬁ), and travel speed survey
(5 routes) were conducted 10 acquire the information on traftic condition on the
road. - The surveys were conducted on wcekdays in May..

The largest tratfic volumes were observed on Respubhca Ave. and Aby]alkhan Sl.
with 40,000 veh./day in both directions. At intersections on those streets, long

waiting time exceeding (wo traffic signal cycles were observed in the peak period.
(Figure B.1.6). ' '
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Outstanding peak period was pol observed in the hourly traffic volume fluctuation.
The peak tratfic rate (the rate of one-hour traffic volume in 24-hour traffic

volume) was to be found in the range of 7 to 9%. The nighttime tratfic rate (the

rate of nighttime (19:00~7:00) tratfic volume to 24 hour traffic volume}) was 32%.

(Figure B.1.7 and Table B.1.6)

A trave] speed survey was also conducted on two sequential weekdays in May.
On the regional artery to/from Astana, vehicles traveled at the running speed of
some 60km/h in each time zone of 8:00, 13:00, and 18:00,  On those roads traffic

function was well assured as a regional artery.

However on Bogembai St. (Respublica-Valikhanov), Respublica Ave. (northen
part from Abai St.), Abylaikhan St. (Eastern part of Mozhaskii St.), and
Valikhanov St. the average speed fell below 20km/h in the morning time zone
- (8:00- ) It was observed that the 1rave]mg spccd in dayllme {13:00) was higher

in lhe morning time.

In this lime zone, however, the runmng speed on Respublica Ave. north of Abai
Avenue, Abylalkhan St. east of Mozhaskii St., and Valikhanov St. was below
20km/4 (Figures B.1.8 through B.1.10). '

A mode preference survey with the survey subj ects of 500 persoﬁs (200 persons
with car ownership, 300 persons without car ownership) was also conducted.

The result showed that the incomes of both groups fell into the same range
between Tenge 8,000 to 16,000 per mohlh, showing that the incomes of the
persons without car ownership were distributed rather in a lower range than those
of persons with car ownership. However vast difference in income levels were

not observed.

The rate of persons with car ownership using the car for commuting was almost
100% and the rate of using car for commuting, sending, and picking up of family

members was also high.

With regard to public transport users, the modal shares comprised of bus (66%),
- mini-bus (17%), and trolley bus (16%). The cases of the commuting by more
than one public transport means were few (2.5%).

" The medmn ot the dxslrrbullon of time required for commulting in for those with
car ownu‘shlp was in the range between 21 t0 25 minutes.  For public transport
users it was in the range between 26 to 30 minutes. In Astana uses of vehicle
belonging to the office or compdny for commulmg were widely found.  As for
the parking, kccpmw the vehicle at nighttime far from the home were found to be

common. About 34% of the vehicle users for commuting were reporlc,d lo feel
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inconvenienced for parking at work place, while 27% of the vehicle users for

commuling were charged for parking. (Table B.1.7 and B.1.8)

Problems and Issucs on the Transport System Dev_elbpménl

The general problems to be solved in the Master Plan with regard to the

transportation planning ar¢ as the follows:

With the future increase of private vehicles, traffic congestion and shortage of
parking facilities in the central area will likely be problematic.

Regional traffic into the urban area is projected to expand rapidly.

Poor transport infrastructure due to the insufficient maintenance work is
commonly observed both in road and public transport, which makes the service
level to aggravate. ' '

The Zparl'iciilar issues related to the indigenous condition of Astana City are as

tollows:

‘incorporation of planned ring road into the future urban structure

establishment of close connection between old urban area and new urban area
beyond the Ishim River '

support to the urban devcldpmcht corridor proposed in the Master Plan '
provision of public transport service to the Astana airport as an international
airport.

establishment of coordinated transport system with staged development of city

"B-10
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Basic Concepts for Transportation Planning

Direction of Transport Network Planning

Issucs on the transport planning in Astana and countermeasurcs by transport

network formation are summarized below (refer to Figure B.2.1).

The essences are as following.

Issues

Countermeasures by lrampurl network formation

General issues to be solved for designing the transport system

« to establish the public transport system
without large depcudency on the private
vehicles

Formation of road setwork with sufficicnt cross section for
ihe introduction of rail transit system

= 1o establish the parking policy and
provide adequale parking facilities in the
central area

Road network pattern corresponding 1o the axial urban
development and for the avoidance of traffic concentration
{(anticulated urban corridor rather than multi-cores)

1o establish the urbau fmlghl lransporl
sysiem

Uullzanou of rmg roads

to establish rcgmna] passeager and
freight traffic sysiem

Utilization of nng roads

1o establish traffic control system and
intersection improve ment for lhc flvent
traffic flow . :

Eslnbli_shmeul of road hierarchy comprising major arterial

“1o0ad, arlerial road, supplementary road, efc.

Introduction of grade separation at interseclions
Utilization of systematic traffic signal system
Establishment of traffic monitoring system and center

* to establish the ecological transpont
system with excellent landscape
iucluding neig,hboring environment

Road construction with wide breadih for greenery
Introduction of green road and park road
Avoidance of surface struclure of lrausptm facilities

Particular issue accruing 1o the indigenous condition of Astana

+ to find the way to support the urban
development corridors - -

luIrudllttmn of ladder (j,nd) paitem road network

= to find the way to incorporate the
planned ring road into the future urban
strcture

Spec:ahzatmn c.tf funchonal role of ring roads by
introducing the new ring roads for the fluent traffic
movement in the urban area

» to find the way 1o the access to the
Astana airport as a inlernatjonal airport

Introduction of new public transport system

» 1o find the way to connect the old urban
area and pew urban arca .

Utilization of ring road within the urban arca

Bridge constmuction

Arrangement of roads to (.‘Ulll.lt‘(‘l arcas on the both sides of
railway

* to find the way to meet the stepwise

Formation of structural road network for the stepwise
development [rame of urban area

development of the cily

B22

Basic Conccpts for Transport System -

Based on lhe above cons1deralmn Lonceplual lransport network was proposed
(Figure B. 2.2). The essences of the network are as follows.

. Avmdancc of lrathc conc.enlmlmn and re:niorc,cmcnl of wnnechon belween

' ex:slmg 5 urban arca and new dcchOpmcnl area by uhhzatmn of ring roads

. ]ntroduclmn of g,nd road nelwork for suppom% the new urban area

dwe]opmcnl
* Formation of arlcnal road network with sufficient w1dlh for future rail transit
network formation and favorable environmental condition
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Transporfafion Network Plan
Future Transport Demand

(1) Forecast Procedure

Traffic demand was forecast by an ordinary four-step estimate method as
shown in Figure B.3.1.

The purpose of forecasting traffic demand is twofold; one is to achieve
favorable goals of transport system and the other is to provide basic data for
the 1raﬁspbrt facility pl-ahhing as infrastructure. For the latter ‘purpose the
safe side traftic demand forecast is preferable.

Through the analysis of present transport condilion intensive correlation

between the number of vehlcle trips (VTs) by passeng,er cars and number of
vehlcles or popu]allon was identified. o

The vehlcle tnps by trucks are regarded 1o have a slrong relallonshlp

belween mdlcalors derived from the economic actlvmes Thc number of

, vchlclc lrlps is reIalcd lo the transport demand in terms of total lonnage-km

or average transport lonnage-km Those hgures are supposed lo vary
respondmg 1o the economlc acllvmes

In this study, the tuture trathc demand by reglstered arcas reglstratlon in

“Astana and reglslrallon outside of Astana, and by veh:cle types, passenger
' ‘:cars and trucks were separalely forecast.

1) Economic indicators

Basically the values of indicators prcpared in the course of thlS Study,
as dlscussed in the prev1ous Chapter, were used.

2) Total vehicle trips generated
a) Passenger car trips

Forecast was made for the trips generated within the former city
bounddry dnd lhose I,enerated outside ot it.

Two forecast methods were ‘examined 1o apply the tuture demand
forecast of vehicle lr1ps by passenger cars. They are the method

based on the tulure number of vehleles And the one based on the
future modal Splll takmf, into conmderalmn of lhe soual restriction
on the unlimited usage of vehicles hrou;:,hl by the regulation or
_ aclual heavy lralllc cong,esllon
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- The former method applics the assumed average vehicle trips/veh.
to the forecast number of vehicles in future.  In this case, however,
any social restriction on the vehicle usage was neglected, the modal
share of the vehicles would rise enormously high (68%), resulling
in the traffic congestion and environmental problems.  And the
estimated modal share of public transport was less than 5%.

_Therefdre the latter mct_hod assuming a Iérger public transport share

for p'asseng.crrtransport than present was adopted, so as (o restrain

the un]imited expansion of number of vehicle trips by the
' reinforcement of public transport modes.

The modal share of walking and bicycles in future is assumed to
dwindle due to the expansion of urban area.

b) Truck trips

The utilization rate of trucks decreased in Astana due to the stoppage of
‘operation at factories, though the rate is expected 10 rise once industry
is activated again in Astana.

In this Sludy two kind ot melhods were adopted First method is to
apply the regressnon model to dlrect]y forecast the future trips with
explanatory economic variables, while the second one is to apply the
" elasticity with respect to economic growth.
Empirically the grdx#lh of cargo lfanspt)n demand was not proportional
to the growth of the economy. For instance the cargo transport
demand between 1982 to 1992 in Tokyo Metropolitan area was almost
conslant,' although the so-called downsizing of average loading was
~ observed remarkably. In Kazakhstan, though the GDP in constant
prices remained at more or Jess the same level between 1985 1o 1999,
the cargo 1ransporl demand showed a tendency to decrease.

) Afler cxammmg the corre]ahon with popu]allon worklng population in

4 'prlmary and senondary mduslrles and working population in all
industries as an mdependenl vanable for the re;_.,ressmn modc.l the
workmg popu]ahon in all industries was adopled

In the claslluty model for Larﬁo transporl demand forecast, clasticity
' value of 0.6 was adopu,d with rcspu,l o GRDP conmdcrmn the

" expcrlcm,cs in other countries.

- ;c) External lnpS by vehltles reg]SiLl’Ld oulSJde Aslana
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' The [uture trips were forecast by elasticity model assuming that trips by
vehicles regisicred outside Astana would expand corresponding 1o the
economic growth of Astana.

d) Throug,h trips

There are several factors supposed to dominate the nationwide through
traffic, such as the change in international lransport demand, occurrence
of new lransport demand (e g drscovery of new mineral resources, etc.),
changmg competitiveness 1o rar]way

However the absolute traffic volume ot through traffic is considerably

low and such traffic is expected 1o be the main traffic on the ring road
‘ (Rl) The influence of the through lratflc on lhe road planmng in the
_ urban area was considered small.

The through traffic was assumed to expand :correspon'ding 1o the
economic growth of Kazakhstan, elasticity model was applied to the
vehicle trips registered outside Astana for the tuture traffic forecast.

3) Origin Destination (OD) trlps
.1) OD lrrps generaled w1lh1n tormer cny boundary

Multlplrer of traffic zone was determmed by lhe forecast trips
generated in each zone. oD trips were determined by applying
Fralor melhod to present OD patlern

| b) OD trips generated new]y lncorporaled wrlhm new city boundary

" OD trips were forecast by gravity model afler the estimation of
pararneters for the model.

@) Fulure Transport Demand

Reinforcement of public transport and restriction of vehicle traffic in order to
alleviate the lrattlc congestion and lo realize ot better envrronmem isa ma]or
wor]dwrde trend in urban Iransporl planmno In Aslana this trend of urban
'lranspon planmng, with emphasrs on less dependency on the vehicle lratfu,
shall be pursued whu,h corresponds o lhe ma]or lrends

As a rcsu]l it was revealed that traftic demand torecast by the unit meihod
based on the number of veh1cles is ralher prob]emahc 1or the urban transport

p]an because of excessive uuhzauon rale of vehlcles tor passenuer transport.

Several forecast cases varyrng, the modal shares ot private vehu.]es and
public lmnsporl were thus carried out in this Sludy
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Finally the forecast case with modal split ol person trips composed of
passenger car (35%) and public transport (37.5%) was adopted (casc 3-1).

The modal share of walking and bicycles considerably varies according to
the urban structure and the extent of the public transport scrvices. In
European cities the share varies between 20 to 50%. In Japan it varies
“between 40 to 50%. In Astana the future modal share of walking and
bicycles was estimated to be lower than the existing onc considering the

expansion of urban arca and severity of winter weather.

At the same time this was adopted considering that future traffic volume
would have to be forecast on the safe side for the urban transport planning
by ralsmg the modal shares of pubhc transport and prlvate cars.

It means lhat wh:lc the popu]:mon in Astana w111 become 2.4 times larger
from 2000 to 2030, the number of vehicle tnps will become 4.5 times larger
in the same period (Table B.3.1).

Out of those trips, 350 thousand trips/day will be made by passenger cars
registered in Astana, and 34 thousand lrips/day will be made by trucks
registered in Astana. The numbers of trips by passenger cars and trucks
registered outside Astana will be 41 thousand' trips/day and 5 thousand
trips/day respectively. | | |
No apparent correlation was identified in the regression analysis between the
rate of intra-zonal trips (the rate of internal trips within the tratfic zone to
total trips generated in the traffic zone) and the traffic zone area. Therefore
10% for passenger car and 13% for trucks, to the present rates of intra-zonal
trips were applied. |

Esumaled regrcss:on mode]s are as follows and as shown in Tab]c B.3.2.

Trms bv Dassemzer car

_ Tr:p-cnds generaled and atlracted = 0276x1(P0pu]auon)+0 315x,(Working
. popu].lllon)+1261 473 (R 0.93) .

Tri ps by trucks -

' Trip-cnds' g,encratcd and attracted =0, 687x, (Working population in industry
and construction sector) +0. 039x,(W0rk1ng populalmn in fertiary sector)+
. 1105.6 . (R=0.61)

" Frator method based on the présent OD paitern with forecast trips generated
by zone as a control total was employed.  This method was applied for the

forccast of OD frips between traftic zones within former city boundary, OD
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irips between ftraftic zones within former city boundary and other traffic
zones, and OD trips between traffic zones outside of new city boundary.

Because Frator method based on the present OD pattern could not apply,
gravity model was employed for the OD (rips generated in the newly
incorporated area. However OD trips belween (raffic zones in the newly
incorporated area and traffic zones outside of new cily'boundary were
estimated based on the present OD .paitcm between Astana and traffic zones
outside of new city boundary.

Estimated models are lhe following.

oD lrms by passenger car

.Tl‘l = exp(y) ((T rips g vfenerated in zonej* Trlps altracled in mne])“/(Dlslancc

between i and zones)ﬁ)

o= 0822 [3’:0 304 y=-7. 951 R 090

OD trips by truck
- Tij = exp(y)* ((T Tips gcncratcd in zone;* Tnps attracted in ZOI]C])“/((DISIHHCC

between iandj zones)P)

=0.728, =0.167, y=-6.315, R=0.90

* Vehicle trips related to Astana International Airport

The number of passengers at Astana ln'terrialion:nal 'Airpon-in 1998 was 160
pass./day. At Almaty Airport the number of passengers had its peak in
1990, with 5,900 pass/day. After the disintegration of Soviet Union, the
patronage at Almaty Airport fell down  to one-third the ]cve] of the

- passengers in 1990. 1t is well COHSIdeI‘Bd lhat more lhan a few years would
be required for A]maty Airport to recover lhe patronaoe 1t enjoycd at peak
levels in the past. ‘

The numbcr of passenuers at Astana Inlcrnatlonal Alrporl is expected to
steeply increase with the dcvc]opmcnl of cap]la] functions, increase in
population and establishment of new international tlight routes.

The number of passengers in future at Aslaria lnlérhalioha] Airpbrl was
assumed to reach to the one recorded at Almaty Airport in 1990, of the peak
 period.  Alter that the clasticity value of 1.2 with respect 1o GDP growth
rate of 4% was used for the forecast of passengers. As a result the number
ot passengers al Asiana [nternauonai Alrporl was esllmaled Io reach 10,500

pass./day in 2030 Takmg, accounl of the passmuus to see and see off, all
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person trips was estimated at 1.5 times larger, thus resulting in 15,750
person-lrips/day. Assuming 48% as modal sharc of vehicle for transport
and 1.5 occupancy rale, the estimated number of traftic volume was some
5,000 vehicle-trips/day.

- Vehicle trips related to new university

Universi'ly'sltud'enls are not included in the working population, therefore the
assumption was made for the number of students and number of vehicle trips
was eslimated in the same manner as airport related vehicle trips. 4,000
vehicle trips/day was estimated.

Those OD vehicle trips related o the airport and university were assumed to
comply with the OD pattern of the trips in the same tratfic zone and added to
the forecast 2030 VTOD matrices. '

Conversion factors for passenger car equivalent unit were used in making
- VTOD matrices. ‘

Itis recognized that the desired lines of passenger car with large traffic
volume would expand in 2030 corresponding 1o the expansion of urban area.
The desired line showed large iransport demand of passenger vehicle
between new development residential area with high density and existing
central urbanized area. Though the vehicle rips generated in new business
area and residential area show the tendency of divérgchcc, the transport
demands between new business area and new residential area with high
density, and between new business area and existing central urban area are
prominent (Figure B.3.2).

~B.3.2 Road Sector Plan.
(1) Development direction

1) Priority for road use shall be given to the pedestrian, public transport,
freight transport, and private car in this order. In this context, functions
of road network will be segregated hierarchically and designated.
Traffic restriction means such as bus priority lane and fixed route
allotment for trucks, and signaling system for public transport priority

- will be carried out. '
2) " Road network formation, especially ring roads, axial roads for new
* " urban development will be promoted with an emphasis. Bridges over

" the river and railway for better connéction shall be constructed. ~ The
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3)

4)

intersections between arterial roads and LRT track shall be solid

© Crossings.

Smooth traffic flow shall be realized by the integral and advanced
tratfic signaling system.

Parking management system will be introduced so that the inflow of

~ vehicles to the central area will be restrained at a minimum required

level.  The private car use in the central urban area shall be

constrained mainly for mps tor business, and shoppmg, and trips by the

residents in the area.

_Minimum and maximwm required parking spaces including those on

road parkmg space shall be defined.

Control of illegal parkm.g, and a syslcm for collection and allocation of

fine shall be improsed.

Institutional {ramework for fun'ding resources in the transport sector

~will be 1mproved For instance taxation system for oil consumption,
B charglng, system for the deve]oprncnt in the urban area for road

1mprovement or pubhc lransporl 1mprovemcnt shall bc COHS]deer

~{(2) Road

1)

Road h1erarchy
Road standards in RK baswal]y depend on SN]P 2 07. 01 89.

Road network densily shall be over 4km/sq.km by main streets, and
streets and roads of local importance on the average of the whole city

A 10m width of strip shall be secured for lhé future rail transit system

on the public transport corndor bascd on SNiP 2.05. 09-90 ('T ables B.3.3
through B.3.6).

Al the major mlerseclxons belween rmg roads (Rl R2 and R3) and
olher main streets, g,rade scpardllon shall be pr0v1ded as much as
posslb]c

The tratfic volume and road capacity of tentatively proposed network
for the master plan was checked by the assignment of OD matrix on the
proposed network. - Preliminary traffic assignment results showed

favorable volume- cap.u,lly balance at each section (Table B.3.7).

'Howwer enouﬂh capacily was nol pr0v1ded on some of lhc link roads

where presently large traftic volume was obsuved, if 2-lane width was
dedicated for the public rail transit.

B-18
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For the establishment of future road network, present road width (no. of
lanes) and existing road consiruction plan were also considered (Figure
B.3.3 ) (Table B.3.8 and B.3.9). Road network plan (first alternative)
in 2030 was proposed after examining the capacity requirement of the
forecaslt traffic (Figures B.3.4 through B.3.6) (Tablc B.3.10 and B.3.11)

2} Road and intersection improvement
a) Road improvement

. Rehabilitation of road surface
Rehabilitation work will be promoted with emphasis on main

sireets.
Markmg and sellmg zebra crossmgs for pedestrian
| b) Intersecilon improvemenl

- Intersection improvement will be carried out at congested
intersections identified in the present condition analysis (Figure
B.3.7).

c) Improvcmenls to trattic signal

- Insla]]allon of new lrattlc signals
. new 1ra111c s1gnal intersection: some 430 sites
. mslallallon of vehicle reactors '

. 1nslallal|on of pcdcstrlan mgna]s

- Syslemlzauon of 1ntersecuon signals (F:g,ure B.3. 8)
- installation of controllers _
. promolmn. of dlrecuon control and channelization at
mlersccuons

. systemizallon of sequcnllal lnterseulons on the trunk routes
3 Pdrklng
1) Temporary parkm;, space demand

It is considered reasonable 1o forecast the demand separately for
temporary parking and permanent parking,

" Permanent parking spaces for vehicles owned by people, companies, or
business entities shall be well provided concurrently with sufficient
facilities for those. U ey
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Temporary parking spaces for business, shopping and private affairs
shall also be provided at the time of construction according to the
purpose of the facility.

In case of small shops and companies, however, cnough temporary
parking spaces usﬁally cannot be secured by themselves. In the
central urban - arca where the land is intensively uiilized,
temporary-parking spaces both on and off lhe'road shall be provided not
only by the private sector but also by lhe public sector.

In this Study, lhe temporary parking demand was forecast in the
lo]lowmg, manner.

According to the traffic survey conducted in this Study, 31.6% of trips
by passenger car were the tnps home which requrre the permanent
parking space. This percentage seems stable, because the share of trip
purpose "to home" always falls in the range between 30 to 40% in the
past person trip surveys. The trip purpose "return to work place”
accounted for 11.6% in 2000.

While in 2000 23.3% of vehicles registered in Astana are owned by
business entities (other lhzrn individuals), the share in the future of the
vehicle owned by individua]s is supposed. o increase because of the
pm]ecled mcrease m income. If the share of individual ownershrp
rises, it will ]ead (o a larger 1r1p share of purpose "to home" and smaller
share of the purpose "return 1o work place" In Astana considerable

vehicles owned by busmess entmes are pnvately used for the trips 10
work or for private atfairs. The exlslmg share of the total of the two

trips purposes, "to home" and ”reui_r'rr to work place” will not show

drastic change in future. Trips of the two {rip plrrposes will require

* permanent parking places. '

In this Study future temporary parking demand was forecast assuming
that the share of "to home" becomes 31% and the shar_e of "return to

work place” becomes 9% in 2030.

The number of vehicle trips "to home" by zone was estimated in
proportion 1o the zonal pcipu]alion and the number of vehicle irips
"return to work place” by zone was eslimated "i'n proportion 1o the

working population, 'respeclively.

Thoug,h the SNiP sllpul.jles a parkmo space requrremenl standard for
cach type of facilities, some 30% of the vehicle owners expressed

B-20
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difficulty in parking at working places. The share of trip purpose "to
work” in 2030 was assumed at the same level as the existing 15%, and
30% of those trips are assumed o have a temporary parking demand.,
which corresponds 10 4.5% of total vehicle trips generated.  Providing

that the share of " business", "shopping" and "private affairs" trips in
2030 is 45%, as a whole temporary parking demand in 2030 was
estimated al 49.5% of total vehicle trips. The temporary parking
demand was distributed to zones proportionately to the working

population of each zone.

It is empirically known lhal the duration of parking time at temporary

| parkmg space. is between one to two hours on weekdays In this Study,

a 2-hour duration was adopted for the esllmallon of necessary parking
space. Peak rallo was set at 9% retemng to the traffic survey results.

In Astana parkmg spaces on and ott the road are pub]lc]y provided or

approved by various orgamzahons Out of those the parking spaces
under traffic pohce are re&,arded as iemporary parkmg spaces (Figures

'B.3.9 and B.3.10) (Table B3.12),

Necessary temporary parking space in zones 3,4,5,6,.12,13, and 14 is
estimated at 4,000 vehicles (pcu.) in 2030 (Figure B.3.11) (Table

B3.13).

** Parking space standard basically depends on SNiP 2.07.01-89. (Table

2)

B.3.14)

Parking facilities

' Fo]]owing ly'pes: of lemporary parking space for general use are

| _ proposed

~a) on road parkmg space (pubhc sector initiative, including those for

- Joading and unloadm;_,,purpose) :

" b) off road parking space (public sector initiative)

c) ott road parkmg space (pnvale sector }nmalwe)

'Temporary parkmg spaees lor ]oadm;, and unioadmU the trucks are

neecssary for the areas where reia:lers and whoIesa]ers congregalc.
Mulll slory parkmg spaec shall be dweloped in the central urban area.
Parkmﬂ dcve]opmenl arca shall be slraleoma]]y dtbl {,nated for off road

parkmg, spaces to reduce on road parkmg in the central urban area and

- parking demand itself in the whole uly (c LRT termlnal)
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3) Parking restriction

As parkfng on the road is supposed to be problematic in future,
following parking restriction shall be enforced,

* Each section of the roads in the central urban area shall be designated
- as a permitted or prohibited section for parking. The permitted
section for parking shall be well arranged as on-road-parking-space.

. In the prohibited sections parking will be Testricted, presumably
depending on vehicle type or/and by time zone.

. All parkmg at on road parkmg space shall be charged duly and the
revenucs shall be pooled to be spenl tor the prowsxon of parking and
' olher lransport tacnlmes '

. Conlrol of 1l]eﬂal parkmg bhall be strletly performed and sizable
' amount ot fine for illegal parkmg shall be lmposed To this end
zonmg of model area for parkmg restriction shall be considered.

B.3.3 Pubhc Transport Plan
@ Development Direction

1) Urban transport system with an emphasis on a componehl friendly o
citizens and environment will be pursued in near future. For this
purpose policy eonsider_aliohs ineluding l_ahd__us_e, transport management,
transport facilities, funding resources, legal framework, etc. shall have
10 be integrally improved.

2) The roles of publle transport sha]l be hlerarchlcally defined, typically

| -rang,mg from hl,t,h speed mass 1ransn main feeder 1ranspor1 circular
transport, elc. Major public transport comdors will be also identified.
Structure of roads for public transport corridor shall be provided at a
high grade standard. The performance level of each public transport
mode shall be defined in the light of recent technological development.

Inter-modal traffic conneclion between pob]ic transport and vehicles or
bleycles shall be promoled in the form of seamless services amonc
| drllerem :serwu. supphers such as the park and ride facilities, clc.
Klss and nde syslem and park and ride system w:]] be eons,ldered only

in the penphem] areas beeause ot lhe llmatcd spaual scale of the city
(8 9km radlus) :

3) The future role ot lrol]ey bus once rebarded as an t.nwronmenlally

[ricndly pubhe transport mode, is uncertain now. If electricity buses are



The JICA Study on the Master Plan for the Development of the City of Astana Supporting Repori

4)

put to use widely in future, they may replace trolley buses. Meanwhile
the existing trolley system shall be maintained. (Table B.3.15)

The severily of winter weather in Astana being taken into account, the
private vehicle is superior 1o the public transport in terms ot comfort.
Therefore the modal share of walking shall be respected as a means of
close habitation to the working place or close arrangement of service

facilities to the housing area.

Institutional framework for funding resources in the transport scctor will

be improved. Also, management will have to be improved for the

E:éffcctive operation of public tr_énSport system.

(2) Rail Transit Systcm

1)

Type of rail transit system

: Selccuon of the lype of rail transit system should be scrutinized from

the aspccts of transport demand, construction cosls, environmental

) tnfluence ete. (Tablc B.3. 16).

In Astana, Lons_]denng the scale_ of the éity and the density of transport
,der'nand middie capacity rail transit system is preferable. From the

. past expenences metro is not managcna]ly prohlable unless the city

population is exceeds one m;lhon

'Regardmg a tram system the fo]].olwing defects are generally

recognized.

* - obstruction of traffic flow and outbreak of traffic congestion due to

~ the mixed use of the roads by vehicles

- decrease in running speed and reduced punctuality

- aggravation of traffic congestion due (o the intensification of
dependemy on pnvate vehicles

- managenal probIem due 10 the shift of patronage from tram to olhcr

transport modes

In Eurbpeém countries, light railway transit (LRT) system as a middle

- capacity publm transport system betwccn mass transit and bus is

"broadly utilized. Much 1mprovement has been achieved in this LRT
* system in terms of capacny, runmng, speed, punclualily, and comfort by
the 1ntr0ductlon of ‘segregated track and hlg,h performance trains based

on the 1mprovement in technology of the train sysiem. Introduction of
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LRT system is presumed in the areas without large population and high
passenger transport demand.

The coniparison of characteristics of tram and LRT are shown below.

In this Study, construction of LRT lines is recommended for the
sections where large public transport demand is expected.

Tram ' LRT
Trucks Basically the track is located on  |Track is also located on the surface of
the street. The space fortrack is |the street similarly as tram, however

used by general traffic segregaled lane is essential.
competitively. : * |For the effective operation somelimes
However on rare occasions underground or elevated track sections

priority on the tram operation, or |are adopted.
exclusive lane for track is '

provided. S

Operation |Althongh the passengers’ Punctual and high commercial speed
convenience 10 take is operation can be performed due 1o the
salisfactory, punctuality and  {exclusive lane and high-performance
commercial speed are greatly rolling stocks.
influenced by the traffic Commercial speed of over 25km/h can
condition along the truck.” -~ © |be expected. More frequent operation
Generally commercial speed is  |than tram cap be performed.

i |some 15km/h. i ' ' :
[Rolling . {The train has 4 1o 6 axles wnh Van’ous composition types of train are
stocks and [train Jength of 14 (0 21m. operated. ex. anticulated train with 6 -8

compositio |The capacity is between 100 and |axles, train composed of 4 cars with 4

vof train | 180 passengers. Passenger seats |-6 axles, train composed of two cars

are provided for 20 to 40% of the |with 8 axles.

capacity. . The length of an articulated type train

A train is usnally composed of |is some 20 -30m.

one or two cars. [n rare case the  |The capacity is 110 -250 passengcrs.

train is composed of three cars.  [Passenger seals are provided for 20

Maximum speed of the train is 40 |-50% of the capacity.

-60 kin/h. R Maximum speed of the train is 70 10 80
‘ o km/k. Some type of train has a

maximum speed of 100 -125 km/h.

It is recommendable to realize a LRT system in Astana as a rail transit
system. :

2) Basic route patiern

According 10 the trathc, demand forecast results, larg,e transport demand
will be expected in the tollowing sections:

i} Abylalkhdn St. - exnslmg cenlral urban area in cast-west direction

i) new housmé, developmcm a_rca - exlstmg urban area in -

southcast-northwest d:recu_on

i) existing central urban area and Astana International Airport through
“new business district in north-south direction

B-24
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iv) new housing arca - new business district

The sections ii), iii), and iv) have strategically important implications
for the new urban arca development. A basic route pallern was
devised to accommodate the above transport demands with effective
expansio-n'of coverage area of transport service.  Also structural
problems with respect to the space for the rail transit system, especially

_in case of route convergence, and influence on the general traftic were
taken "into account in this process.

Following three routes patierns were considered and evaluated to fulfill
the above requirement.

{A) Mobility oriented route pattemn  (B) Government city mobility (C) Urban axis intensification patlern
' - Improvement pattern : _ : :
Akmola - CAgmols ' Akmola
O Raitway : i O Railway ~ 0 QO Railway
& Ssation R 4 Station _ 7 3 piation
- <

Gvermment City '-Lvemmem City

New Housing Area ' New Housing Area ) New Housing Area
U Astana : ’ Aslana ¢ Aslana
O International . . . O Inemational . O Inemational
Airpont L ‘Airpont ’ ) o Airport
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foule patiers

Paltern Type Route and characteristics Advaniage and disadvantage
(A) a) routes _ a) advantages
Mobility oriented) - Astana International Airport - Akmola - Intensification of the connection between

Station route

- R3 loop rowte
- New housing area route

b} characteristics
This pattern was proposed to improve the
mobility of the person (rip movement
through the multiple linkage between the
old city and newly development city
between Ishim river togetherwith
north-south public transpont corridor
development.

bath banks of 1sbim river by public
transport

- Improvement of the mob:hiy in the
Government city

- Convenicnt and smooth transferring
between LRT routes

- Convenic ot for the location plan for
inter-modal facilities

b) disadvantages

- Lowering the road traffic capacity of R3
ring road (In case of the elevated tracks,
this disadvantage is avoided.)

orienied pattern

(B) a) roules a) advantages
Government ¢ity | - Astana International A:rport Akmola - Avoidance of the influence. on the road
mobility Station route : traffic in east-west direction on R3 ring
improvement - East-west route : wad
pattern - New housing area route (for Govcmmcnl - Expansion of servicing area along urban
city service) . . axis and inlc‘nsifical_ion of urban axis by
b) characteristics ihe partial formation of double routes
This pattern was proposed to improve the | - Improvement of mobility in the
mobility of the person trip movement in Government city
the Government city by the new LRT b) disadvantages
route servicing a new housing - Inconvenicnt Imuslemug belween LRT
development area together with " routes
norih-sonth public trausport corridor - influence on the land use in the
develnpmeut Government c:ly by the d:vcrgencc of
route
<y . a) rontes a) advantages .
Urban axis

- Astana International Airport - Akmola
Station route

- East-westi route

- Norh-south route(for new housing area
service)

b} characieristics _ :

This patiern was proposed 10 improve the

mobility of the person trip movement

along the urban axis and to intensify the

formation of urban axis by double LRT

routes,

- Avmdauce of the jufluence on lhc road
traffic in easl-west direction on R3 ring
road '

- Expansion of serv:cmg arca along urban
axis and inte nsification of urban axis by
the formation of double routes both in
old and new urbap areas

b) Dmadvamag,es _

- inconvenient !ransfemug bt.lWeen LRT
roules

- Inconvenient mobility in the Government

city by LRT

In conclusion (A) route pattern was adopted and recommended,

A 0.5-1.0 km station interval and 500m-zone strip from the truck as

lentative catchment area were assumed for the route delineation (Figure

B.3.12). (Table B.3.17)

Table B.3.18 shows the characteristic of LRT among several cities as a

reference,
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The issue of lowering the road traffic capacity of R3 ring road shall be
avoided by the adoption of grade separation between LRT route and
road traffic in some section.  Although the new primary road along R3
ring road (Abylaykhan St} was not proposed in the Master Plan, the
construction of this road will alleviate the road traffic on R3 road and

“help to spare more room for LRT on R3 ring road.  The construction of

the new primary road parallel to R3 ring road shall be further pursued.

..(3) Bus and Trolley buses

1

2)

Trolley bus

Trolley bus has the disadvantage of relatively large amount of energy
consumplion per lransport capacily compared with tram and the
disadvantage of larger investment cost for infrastructure than buses
while no discerning difference in transport capacity is found.
However trolley bus has advantages on environmental aspect for urban
transport in ferms of noise and air pollution. In Astana the density
level of NOx and CO were 1.2 -4.0 'lim'e_s and 1.8 times higher than
those of national standard respectively in 1998. The density level of
SOx is near to exceeding maximum permissible level.  Therefore,

' lfollcy bus routes for the access Lo the business area and transportation

wnhm the business area unilzmg cxlstmg mtraslruclurc stocks shall be

maintained in this rcgard ‘Morcover some new lro]lcy bus routes by

' uullzmg existing past assets of power stations and cautionary facilities

are worth while to construct.  Another problem of current trolley bus
operation is the aged vehicles. More than 80 % of the existing trolley

- buses operates beyond their expected service lives in 2000. Those old

trolley buses shall be replaced, if resources including the subsidy are

. secured.

There is a possibility that buses and lrolley" buses will be replaced by
clectrically driven buses. Installing new trolley routes on a large scale
should be suspended under these uncertain circumstances. In case of

. conversion of trolley buses to LRT or other environmental sound

: clecmcny driven buses, smooth shill of staffs from trol]ey bus

- operation to other shall be implemented.

' Bus :

| Out ot area w1de pub]lc lransporl dcmdnd lrom a md}only to many in
lhe uly, buses are precled to take care of lhur requnrcments by:
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[C)

i) Public transport demand, which can not be satisfied by the
individual transport mode (laxis) in terms of capacity as an area
servicing public transport mode;

i} Feeder public transport demand which cannot be adequately
satisfied by rail transit system; as a linear public transport service,
the bus is expected to take care over:

iii) Public {ransport demand in the peripheral area, which is not
satisfied by individual transport mode due to the capacity, but is not
enough for rail transit;

iv) Transport demand between major transferring points.
- improvement of accessibility lo the LRT stations as feeder
transport |
- service supply to the area where no mass transit service is
provided :
- service supply as regional transport mean

- - service supply between major inter-modal facilities

Inter modal Fauhues

_ Astana seems o have a rather spread out urbamzed area. Thus public

_ transport system will be separated into the major publrc transport system and
feeder pubhc transports systems because mass public transit could not serve

_ all areas. In such a s1tualto_n_ inter-modal facility shall be provided for the

convenience of public transport passengers and some rearrangement of
public transport routes would be neccssary.

The multi-modal transferring facilities are assumed 1o apply following
transport functions: R o

- Connection between feeder public transport and trunk rail transit

- Connection amolng long distance bus, urban transport bus and trunk rail
: trans:t '

- Rectification of publsc tran5port roules for users

Though the location at city center has a large advantage for transferring

: ma'ny different transport modes and to all directions, the excessive

concentration of surface public transport modes would cause the traffic
congestion and decreased passengers’ benefits.  Therefore, multi-modal
transferring facilitics should be eauuous]y Jocated at trunk rail transit system
near the center of the city based on the transport demand

The tollnwmw two lypes of multl modal taulmes are consrdered
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a) multi-modal facility
Mulli-modal facility is assumed to serve the (ransferring among bus,
long distance bus, taxi, and LRT or railway.

b) feeder servicing inter-modal facility

Feeder servicing inter-modal facility is assumed (o serve the
translemng between LRT between residential area and business/
commercial area and feeder service public transport.

In Astana alrcady Akmola station plaza is functioning as a multi-modal
facility. However the capacity is rather limited. -

In this Study a new multi-modal facility is proposed near the interscction
- between R2 ring road and new business urban axis (Figure B.3.12).

Feeder servicing inter-modal facilities is proposed at stations ncar LRT
terminus. Those will be minor facilities as the assumed transferring is
between feeder bus and LRT.

Regional Transport Plan

Confined consideration was made in lhis seeuon on Ihe reglona] transporl plan for
the reglonal developmenl meludmg Astana.

!nlenmhcauon of transport nelwork belween Astana and other regions in

Kazakhslan and other countries is essennal for the capital deve]opment It is

' necessary 10 transfer the roles of the exnslmg functions now at the Almaty Airport

is playing 1o the Astana International Airport.

Railway and road, especially the railway is an important transport means so far.
The importance of railway will last in future if the reliability of lransporl into the
winter and transport cost is taken account of.

| Presenlly lmkaﬂes are prov:ded by nauona! road between Astana and Kokchetav

in the north Karag,.mdd and A!maly in the soulh and Pavlodar in the east,
althoug,h the conditions are not well maintained. Howcver there seems 1o be

some proh]em in both railway and road transport network between Astana and

western Kazakhstan in terms of direct linkage.  Especially the linkage by railway

and road between Astana and eoasm] area of the Casplan Sea in a long term

'eonmdemlmn shall be respecled pmv1dcd that the future posmb;]ny of regional
developmum of the reg_,mn 1s ueared with the devel()pmenl of crude oil and natural

" gas is considered.

- Regarding the railway network, Astana is located on the Northern Corridor of

Trans Asian Railway (Lianyugang-Urumuchi-Ekaterinburg-Moscow-Warsaw-
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Rotterdom) which give the shortest railway between Asia and Europe advocated
by ESCAP.

Cargo railways and yards are densely located in the northern part of the Akmola
Station, and some of such facilities are laid idle due 1o the recent stagnation of
industrial activitics in this area. It is desirable that the railway function for cargo
transport will be detached lrom Akmola Station, releasing the entire capacity for
passenger rains, avoiding the frel_s,hl (raffic penetrauon into the city center and
rectifying trclght traffic. Reorgamzauon of cargo tramport by rail should be
made through the construction of a bypass line of railway as a part of Northern
Corridor of Trans Asian Railway, simultancously with the rearrangement of
indusirial area in Astana.

Three new (ransport corridor development (for Semipalati.nsk, Kyzylorda,
Atyrau-Aktau) would be necessary to realize the AAKA regional development

- proposed in this Study in addition to the existing four transport corridors (for

Kostanai, Petropavlovsk, Paviodar, Karaganda-Alinaty).

Main regional transport projects necessary arc as follows.
- Construction of bypass railway for cargo transport
- Improvement of Astana International airport

- Transport corridor development (for Semipalatinsk, Kyzylorda and

- Atyrau-Aktau)

In addluon due to the lack ot suthucnl tund tor mamtenancc works deterlorallon

of facilities s common]y observed in both rall and road infrastructure.

Restoration should be carried out in line with the above rez,,lona] transport

dcvclopmenl dmcuons

Staging and Cons:deratlon of Network

_Transpo'rlalion network improvements are the proposed projects here in

accordance with the slag,ed development ot urban areas as summanzed in the
tollowmg (Flgure B.3.13). '

(1) Upto2010

At this stage funda'm'enin] lranéporl infrastructure for the new city
developmcnl will be prowded Iogether with that for the redevelopment of
' cxlblm_s._, y central area. Ma]or projecls are as tollows

Construcuon of norlh sou!h lranspon axis tor lhe new urban axis
developmeni '
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. Construction of inner ring road (R3) to improve the fluidity of the traffic
movement in the new and existing central areas and the connection

between both banks of the Ishim River
- Completion of the outer ring road (R1) currently underway

. Construction of roads servicing the New City Center, a new housing area
in the southeast, and the industrial development area in the north

- Improvement of roads 1o cope with traffic condition in the existing central

area and 10 rearrange existing urban arca
- Construction of LRT (Astana International Airport - Akmoia Station)

- Construction of multi-modal terminal at Akmola Station plaza and City
Park of Culture and Recreation and construction of a city air terminal

(2) Upto 2020

Al thls slage lhe tundamental road network 1mpr0vemenls for the whole city
will be implemented.

. Construcuon of middle ring road (R2) to 1mprove the fluidity of the trattlc

movement in the whole city area

: Cdﬁl]f)lelion' of the northern half of outer ring i'bad (Rl)

: Conslruchon of roads servicing the new housmg area on the left bank of
the Ishim River, and lhe mdustnal deve]opment area in lhc north

. Construcllon of roads to form new business and commercml district

- Improvement of roads in the existing low developed area for
rearrangement ol land use '

- Construction of LRT (new housing arca)
_ - Conslrucllon ot mu]u moda] terminal at lnlernallonal Exh:b:uon area
3) Upto 2030
At this stage tolal lransporl network tor 1he whole cuy will be tormed.
i -l'Compleuon of the southern half of outer ring road (R1)
- Construction of connection road between R1 and R2

- Construction ot roads serv1c1n0 the new housing area on the left bank of

Ishim River

. Construction of roads 1o form new business and commercial district
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- Improvement of roads in the existing low developed area for
rearrangemeni of land use

- Construction of LRT (R3 loop route) including elevated track
- Construction of multi-modal terminal at Abylai-khan Street

With respect 1o the road capacity and traffic volume balance in 2030, traffic
assignmeﬁl by a transportation simulation computer software named JICA
STRADA' was carried out (Figure B.3.14). The major findings arc the

following.

* At cach scction of the radial direction just outside of inner ring road (R3)
was within the affordable volume capacity ratio. The capacily of
north-south transport corridor was well provided in 2030.

- The section in the east of the inner ring road comprising Abylai-khan
Strect will be rather tight for the future traffic demand because the road
network road traffic will concentrate on the Abylai-khan Street.

- The road capacily across the railway was sufficient enough for the traffic
demand in 2030.

- Based on those findings, the followings shall be taken into account for the
implementation.

- For the southeast-northwest movement along the Abylai-khan Strect,
construction of inner ring road (R3) and p-2 road shall be possibility
realized atl an early stage to alleviate the traffic load on the Abylai-khan
Street.  Also, the possibility of the additional road construction paralle} to
the Abylai-khan Street shall be pursued.

+ Some of the proposed roads are rather above required level of the traffic
volume. The proposed important main streets of the city which form
the north-south axis in the southward of the new de#elopmenl area up to
2030 fall into such roads. With the budgetary constraint number of lanes
may be reduced, however right of way shall be reserved for the future

widening for the traffic demand generated by the development after 2030,

1

HCA STRADA is computer software developed lor the trallic assignment by JICA.
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