@

2.6.3 Land use

{1) General points
Urban facilities are planned to be distributed according to the structural idea .

for urban division proposed in the Master Plan. Serv_ice centers and other facilities

are to be located in each urban division. In locating these facilities, the population

* and capacity of each division are taken into consideration. -

Tehran is .p'lam']ed'- to be divided into :22"'dist:ricts;' each of which has a
population of 180 to 400 thousands. Each district consists of several areas, each of -

which has a pobula_tipn of about 30 to 70 thousands. Each arca consists of several

S sections, each of which has a pop'ulation'of 10 to 20 thousands.

4 (2) Land use distribution

Table 2 65.3-1 shows the geneml 1dea for land use accmdmg to the Mastcn

‘Plan proposmg that each ClﬂSSlflCElthll of urban dw:smn has several utlimng W ‘i}S

f01 usmg land The area of thc land totals 613 km’ Wlth a populatmn of 7.65
lmllmns As mdlcated m the table, “the Master Plan proposcs that residential
bmldmgs should be assxgned to Sectlons while warehouses ‘and terminals should
be assngned to Dlstucts the largel areas than Sections. In addmon the Plan
proposes the other pmposes for land use such -as commercial facnhtms and

cducatlona! facilities are managed by Dlstncts, Arecas and Sections,

“The Méster— Plan also Suggésté tha't the' land use project be treated in the

dlstrlct and zone levels ’I‘he dlvxdmg on a zone basis mll be “01ked out in a few

* years, Table 2 5 3 2 and ’I‘able 2.6.3- 3 show the idea of the land use p:o;ect for the

purposes mentloned above. In addition, the Master Plan shows concepts of such

1and use in Fig. 2.5.3-1.
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. Table 2.5.3-3 ' Land use for urban services in zone level

(Proposed by Master Plan)

. Unit:[ha]
. Zone \ 7 2ast Zon h ‘I,o.ne West Zone 'I'o.Ial

Land Use . Céntral Zone | North .t'Jor.xe Kast Zone | Sout

Comercial . 3316 29.3 26.1 35.7 36.0 160.7
Educational c 16 L4 . Lz 1.7 1.7 7.9
Higher Education S 1.2 © 63 5.6 1.6 71 344
|Cultural . 32 2.8 2.5 " 34 3.4 153
Religious 3.2 28 25 3.4 3.4 15.3
Services for Guests and Turists T2 1.8 1.6 2.2 2.2 9.9
Treatment: . 352 30.7 274 374 37.7 168.3 |
Official 115 10.0 8.0 12.2 123 55.1
Social 16f 14 12 1.7 1.7 7.7
casure 1.6 1.4 1.2 1.1 1.7 7.1
Sports .48 4.2 3.9 6.1 5.1 230 @
Green Space 120.0 104.5 83.3 127.4 128.5 5738
Industrial 81.6 7.1 63.4 86.6 67.4 370.1
Urban Services and Equipments 268.1 233.6 208.5 284.7 287.2 1,282.1
Transportation 932.7 812.7 725.2 990.3 995.0 4,460.0
Total 1,508.1 1,313.9 1,725 1,601.1 1,615.2 7,210.9
Without Road 57631 5013 4473 610.8 616.2 2,750.9
Population (Master Plan) 1,599,906 | 1,393,950 | 1,243,946 | 1,698626) 1,713,572 7,650,000

Prata Source: Ministry Housing and Urban Development, 1992.6
ATEK Consultant Enginegring Co.
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Fig.2.5.2-1 Land use plan (Proposed by Master Plax':}'
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(3) The role of public transportation in the Master Plan

The Master Plan has given public transportation including éubways, UBC
buses and mini-buses a main role in Tehran's transportation system. 3The Plan
. proposes a system in which UBC buses and mini-buses make the most of the
highways and the expressways; some of these highways and the expressways have

already been completed, and some more are expected to be constructed.

Figure 2.5.3-2 {(Plan-1) illustrates a plan te transport commuters to main
subway stations via UBC buses and to transport commuters from suburban areas to
Tehran’s city center via mini-buses.

The mini-bus services around districts 21 and 22 are connected to a subway neavby.

Figure 2.5.3-3 (Plan-2) shows how the city can be divided into five zones, in
each of ~which some -'Park-and-Ride.s‘ or bus terminals will- be set up as
~transportation bases. ‘According to the plan, mini-buses transport the commutefs
from their residential areas to the bas stations, and UBC buses from pheir

t_rans‘pbrt bases to the city center,

As: for Tehran's s’ubw;ay system, the Master: “Pl‘an ekpé:cts' the East-West Line '
and the _Sbuth-Nmﬁth-Liﬁe to work well. Morcﬁver, a possible futuré plan im:rolves
the utilization of the Lobp; Line according to the Master Plan. It is not sufficiently
clear how the subway system will connect to the bus network in Figure 2.5.3-3 |
(Plan-2). The subways see':ﬁ to mainly serve residents on the subway lines and the

commuters from the i{araj city.

.B"oth.' plans 1 aﬁd 2 have been well élaho’rated" with careful consideration of
~ the city’s ._trénqurtétiqﬁ m_eéﬂ:res. It seems practical, however, to adopt plan2
" taking into account 'Péhran’s current state of road networks and geographical
conditions (hills, rivers and so on). Even in this case, it is él:ggeéted that if the

~ distance between a transportation base and the city center is beyond a partieular

2-58



limit, the UBC bus route should be designed to connect with a subway station
nearby instead of connecting directly with the city center. For example, the UBC
bus line around the districts 21 and 22, which seem to have been designed touse
the highways running around the neighborhood, should have a connection with a
nearby subway station, because the transportation capa'city of a subway system is

much greater than that of a bus system and is much more time-efficient.

2--59 -
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Chapter 3

Present situation of air pollution in GTA



3. Present situation of air pollution in GTA

3.1 Overview -

- Based on the pollutant concentration data monitored at the stations located in a heavy

- traffic area (FPatemi) and a crowded commercial area (Bazar) in Tehran, the overview of aiv

pollution is summarized below.

(1) 80, .
Annual vaviation of 80, is chavacterized by high concentration in winter, and
comparatively low concentration in the warm seasons, because of more consumption of fossil

fuel in winter. And concentration at Bazar is always higher than that at ¥ atemi. As for the

divrnal variation, the peak is recorded around 9:00 through the year. In summer and

autumn, the second peak is obscrved around 22:00. Holiday sink of concentration is
recognized only in antumn.  These variations depend on source activities and weather. - The
wind direction does not seem important for variations of the concentrations, but breezy or

calm conditions contribute to the high concentration.

(2) NO

The NO concentration is high in autumn and winter, and low in spring and summer. In
contrast to 802, the concentration at Fatemi is almost lwice as high as that at Bazar in each
month through the year, perhaps because of the difference in traffic volume. The diurnal
variation shows a distinct half day eycle with two peaks, the first one appearing around 9.00
and the second around 22:00. 'The peak time may be determined by traffic activities and
atmospheric stability. - Holiday sink of _concentration is seen in autumn at both stations, and
also the values at Fatemi in August and November show typical drops. High concentration is

observed under the conditions of northwesterlies and weak wind.

The NO, concentration is high in winter and low in early summer, but the annual range

“is narrow. compared to NO. There is no particular difference among the stations in the
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annual -variélion, except the concentration at Fatemi which has the second peak in April.
- Compaved to NO, the diurnal range is not wide, and the half-day cycle is recognized only at
Bazar. Notably the diurnal curve at Fatemi almost through the year shows the minimun
concentration in the early morning and becomes flat in the afternoon. It is not easy to
* explain these features of the diurnal variation, because NO, is produced by oxidation of NO.
The 7-Iday vériation of each season is almost flat, while the day of the week does not have an
“important influence on the concentrations. The wind direction 'dbes not affect the
concentrations, wlnle the wind speed does For example, calm or breezy conditions are-

conducive to high concentration.

@) CO
While the mmuzil con'ccntration of CO s almoSt c'onstant the conceniration in sumner

s slightly highm ’lhe dmmal vauahon shows a half- day cycle through the )ear cspecually

summet and autumn curves are characleuzed by distinet two pmks in the mormng and in thc -

: late evening. CO shows the most typzcal variation depending on’ the day of the week.
Friday is distinguished from the other days by its ‘distinet drop of coné_entration. Wind
influence on the concentration is seen clearly at Fatemi,"whére the high concentration

corresponds to northwesterlies or northeasterlies and weak wind.

&) 0, |

‘The O, concentration at Bazar is high in summer and low i!} winter. ' Diurnal c'hahge
has one peak in the afterncon. Such variations are explained by_ thc_ depen.dencc of O,
concentration on the intensity of solar radiation, because O, is p’rodﬁce’d by photochemicat ;
reaction. - There are no dlstmct rc]atmnsinps bet\\ cen 0, and the day of the wceh ‘On the.
other hand, southerlies and stnong wmd correspond to the hlgh concenhalmn However
they ate not considered thc necessary con(lmons for hlgh conccnttahon and not lelated to
photochenical reaction duecﬂy, but such winds axe supposed to appear with strong solar

radiation sim ultaneously.



(6} THC (Total Hydrocarbon) _

' The THC concentration is alniost constant through the year except in late summer when
it becomes somewhat higher. Similarly to CO, the diurnal variation shows a ha]f-day_ cycle
through the year, especially the summer and autuin curves are n_:haracterized by distinct lw.o_ '
peaks in the morning and in the late evening. The 7-day variation in each scason is almost

negligible, but in summer and autumn, a drop on Friday is recognized.” Concerning the wind

* influence, the high concentration corresponds to northwesterlies or northeasterlies and weak:

wind.

- (7T) PM10

The PM 10 concentration is lngh in autumn and low in spring, and the conccntrallons at

. Bazar are hlgher than those at Fatemi almost thmugh the year, '[ he dmmal variation in

each scason ‘shows a lla]f—day eyele with two peaks in the morning and in the mght, while the
pt;ak time is somewhat random especially at Bazar. The concentration clearly drops on

Friday in summer and autumn.  The wind direction is not related to the concentration. On

the other hand, PMI10 reduces with the increase of wind speed up te 4 - 5 m/s. When the
wind is stronger than this level, the concentration increases in proportion to the wind speed.
"It is supposed that particles originated in natural sources such as soil will increase when the

" wind speed exceed b m/s.



' 8.2 Present activities for air pollution in the central government and MOT

3.2.1 Monitoring
| It is not clearly stated which organization is responsible for ambient aiv quality
monitoring pursuant to the Clean Aif Act.  Perhaps for this reason, many organizations
“are involved in ambient air monitoring activitics. While DOE claims to be legally the only
' fes;ion_sible body, the Municipalitjr of ’I‘ehrén is also invelved in monitoz;ing, referving to its
- responsibility for the well-being pf citizens.  These two qr‘g.anizations-are equippéd with
yeal time monit.oring stations, while other organizations' like the Ministry of Health or
Ministry of Qil have some discontinuous monitoring s:taticn.}s. Among these organizations,
the Ministry of Heélth has the longest air quality record for TSP and S50,. Table 3.2.1-1
. lists_ambie’nt air mbnit'oring_ stations in Tehran, while Fig.3.2. l_-l'iljilstrates their locétiohs |

in itho"Greatel‘ Tehran Area,



Table3.2.1-1 Air pollution monitoring station in Tehran{location and detail information)

Managing Organization | Location of the station Measured pollutania Year stating Meas.
AQCC Fatemi St./Valleye-asr NOy. S0, €0, O;, THC, PM10 Sep. 1995
AQCC Bazar Square NOy, 80,. €O, 0, THC, PM10 Oct. 1995
: AQCC Nikoughhadam St {AQCC BMg ) - NOy, 80, €O, 0& THC, NMHC Jul. 1997
AQCC Mobile(movable station on truck) NOy, SO, €O, 0, THC, PM10 Oct. 1995
NDOE [ Ostad Nejatollahee( DOE Bldg) | N0y SO, CO, O, THCNMHE, SPM : | May 1993
DOE Azadi Square NOL.S0, CO, O, THCNMHC, SPM © | Jun. 1993
DOE | Ghothak Area NOy.S0,, CO, 0, THCNMIIC, SPM | Jul. 1993
‘DOE Tajrisharea NOx.S0,, CO, THC,NMHG, $PM . | Nov. 1994
NOE Farhang Saraye Bahman NOy,$0;, €0, THC,NMHC, SPM Dec. 1994
DOE Emankhemaini Mosqm(}laram) NOy 80, CO,THC,NMHC (1995)
DOE Piruzi Area Intermittent SO;; CO, Dust 1991
DOE Narmak Arca Intermittent SO;, CO, Dust 1991
_ DOE Keshavars Boulevard Intérmittent SO, CO, Dust 1991
: i DOL; Emani Khoriani Square 50, . 7
DOE - Enghelab square | NOx.S0,, co ) 1991
MOH Shariati Strect Intennittent SO, TSP, Smoke 1973
MOH East Bhoush street _ | Intermittent SO, TSP, Smoke 1976
MOH Seyed JamatefAsad Abadistreet | Intermittent 5O, TSP, Smoke 1976
‘RIPI | Tehran Refinery | NOyS0;, €O, 0; THC, Smoke 1969
"~ NIOC(RIPD NIOC Blg.CourtyardHafez St NOy.S0,, CO,THC, Sroke 1994
' Al;‘_rbre'.'iatiohs ~* AQCC: Air Quality Control Com pany -

DOE:

Department of Environment

MOH: Ministry of Health

RIPIL:

NIOC: Mational Iranian 0il Company

Rese#rch Tnstitute of Petroleum Indusixy

@ Notes: PM10 and SPM are mass concentration but based on differént particle size separation.

For Dust and Smoke, relative concentration is listed.

_ Most of the available monitoring stations in Tehran are roadside stations.

: Thevefore, their 'rfuon_itorihg data may not be appropriate as the materials for assessment of

" the pollutants influence on environiment and public health in Tehran.

1t is therefore

necessary to select site carefully for development of t.hc ambient air'monitoring network,

The most important monitoring stations in Tehran belong to DOF, and AQCC

Since the beginning of operation of these monitoring stations, AQCC lns tried Lo

" make air quality data open to citizens and other institutions.

On the contrary, DOE has
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adopted a completely different strategy so that its data .have been regarded strictly
conﬁde.ntial. Since public awareness is one of the most important objectives of air quality
monitoring, this policy of DOE certainly needs to be corrected in future. In addition, the
inadequate number of stations in Tehran strongly nccessitates exchange of data among
interested bodies in order to take the best advantage of available resourees.

| It is difficult to evaluate the quality of data gathered ﬁt_thé ambient air mohitbring

stations in Tehran. ~ Regardless of the organizations, difficulties in purchasing spare parts

. " and calibration materials prevent them from getting high quality data. In addition, n

some cases, shortage of well-trained service and maintenance staff make the task more

© difficult.



3.2.2 Metcorological observation -

Data of surface and upper meteorological observation nceded for the analysis of
ambient air pollution in Tehran are routinely collected by the regularly scheduled
observations and accunmulated by IRIMO, DOE and AQCC. Among these, IRIMO and
AQCC data were collected during the field survey by the JICA study team. Details of the
routine observation by IR]MQ and AQCC are reviewed. ' |

Information of the observation network opetatéd hy IRIMO is su'mmarizéd in Table
. 3.2.2-1. IRIMO has four kinds of meteorological obSefva_ti_on stations, namely “Synoptic”,
C“Upper Au" “Cliniatologjf’ and “Rain gauge”, ‘The data'of the Synoptic stations are useful

in particular, because they ate obtained hourly or every 3 hours and cover full items of

s obsewatmn Detalls of these Synopt:c stahons are as follows

“There are four “Sy nophc statLons in ‘Tehran The data obtained at these statmns are
mdlspensable for the analysis of air pollutwn mechanmns and for deve]opment of a
siinulation model. Among these, the Mehrabad Alrport (The headquarters of IRIMO) plays

" the central role in the chservation network in Tebran. 1t is located in the western kpélrt of

the city ( the 9th district ), whose facilities are established in an anmex to thc 'I’ehran _

International (Mehrabad) Airport. Both the sm'fa'ce meteorological _observatlon a_nd_ the ..

upper air observation are made routinely at this station.” On the surface level, the hourly
data of air pressure, wind direction and wind speed, tem’pera’tiire, relative hilmidit}{,
precipitation and solar radiation are obfaiﬁed, while the co_nfh'tion of cloutis' is observed
howrly. The upper air observation 'using. a radio sende takes the data of air pressure,
temperature, dew point, wind direction and wind speed twice a day ('OOUTC 12UTC).

‘Aghdasiyel’ (at 1548m) is located in the northeastern part of the cnty (the 1st dlstnct)

at the foot of the Elburz mountains, whlle ‘Dooshan Tappeh’ (at 1209m} is annexed to the au': '

force base in the southern part of the city. They azve usmg the same menu of smface
observation w1th the Mehrabad station, but at mtervals of 3 or 6 hours. o
‘Geophysncs (at 1419111} is in the campus of the Umversnty of Tehran on the h)lltop of
Amn‘ Abad in the Gth dlstuct close to the center of the city. This station is jointly operated
- by IRIMO, the Universit.y' oi_‘ Tehran and the Institute of Geophymcs, whose observation is

'n'\'éde_ only in the dayt-imé (6:00~18:00) every 3 hours.
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The data collected by these stations are entered in the computer and procéssed into
statistics. The products are compiled together with the data collected at other obser'v.ation
points in the country, and made up into the “Yearbook”. |

On the other hand, AQCC is getting meteorological data as well as the .amb_ignt air
quality at its monitoring stations. Tﬁé'(la'ta of wind direction and speed, tempéfatu_re,
relative humidity and solar radiation abtained every hour are stored tempotarily in a

personal computer of the monitoring Stat:i‘an? and subsequehtly collected and s_tb’réd in the

‘data base.

In addition to these, DOE has one station for wind divection and wind speed.
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3.2.3 Mobile sources

The central government of Iran and MOT have many organizat.ioné 'and_
companies dealing with mobile sources. Some of them carry out studieé an.d_ plan
reduction of air pollution by taking measures targeling at jno_bile sources :and-
im'pleménti'ng these plans, \ﬂ)ile others are managing the public'i;rallépoftat.io.ll .or in
‘charge of produchon development and 1mpr0vement of vehicle engmes and fuels

-Actwlhes of thesé or gamzatmns and companics are 1cvmwed in t]ns sectlon

(1) Air Quality Control Compnny (AQCC)

= Being nn-e'of tlic organizations belonging to thecity's T ransportation 'and"‘l‘rafﬁc
' Affans Bureau, AQCC was establlshe(l in, 1993. Its main tasks are to study
'countel nmeasures agamst air pc]lutlon in the cnty, to suggcst and establish consensus
_ among the affllnted mgamzatmns in the city. The orgam?'itlon has 40 staff members
- who work actwely, and exchangcs “personnel with other affiliated organizations,
universities and inslitntions. AQCC frequently accepts foreign research groups on
anti-pollution measures and coordinates conferences and workshops. The organization’

also actively sends its personnel to foreign conferences or training centers.

AQCC is the main counterpart of the JICA study team of this project, serving
not anly as a gnod consultant of the study team but also as a member of the steering
- committee. AQCC took part in field surveys, measumments and inquiry activities

planned by the study team and gteatly contributed to the team's fact-finding mission.

AQCCS fiéld 'df' study is cictensive,_ emphas:zmg the  study about

' :countermeasures for vehlcle emissions, and carrlcq out many co]hbmatwe projects

with afﬁhated organizations. It has also jéined several studies of other organizations

to be described later.

Some recent activities of AQCC are as follows:

3—11



- Astudy to examiné effects of reducing air pollution by adjusting a vehicle engine.
This study proved effectiveness of adjustment of a vehicle engine for reducing
air pollution with a quantitative analysis method. The results are likely to influence

future plans for emission control of vehicles in the city.

- Campaigns to sensitize people in the city to the necessity of reducing air pollution.
It explains plainly the state of air pallution in the city through mass media such
as a television. An animated character p_rograni illustrates a better way of driving and |

adjustmient of vehicle engine operations te reduce air pollution.

- Monitoring air pollution and making databases
AQCC ]1'13 some stahons for momtoung air pollut:on and knowing current air
: quqhty m the cn,y It is now. makmg databases bascd on the collected data. (See

chapter 3 for dctalls)

(2) Tehran Transportation and Traffic Organization (TTTO). |
Established in 1968 far traffic management and éngineéring;, TTTO is one of the
organizations with the longest history in MO, and its activities are manifold.

The staff members are efficient. Main supervising tasks are as follows:

- Improvement of intérsections and squares

TITO undertakes field surveys of intersections and_sql_larés' where t.ra'fl‘ic_ jams.
are noticeable and plans alleviation of the jams, It hés all the 'i'nf.ormaticm-about 'the" '
conditions of more than 650 mtersectlons m the c:ty, among which the or gamzahon -
has concluded 150 mtetscctmns and squares need pmmpt nnprovement l’lans for

: nnprovement ha\e been proposed to MOT

- Installation and maintenance of traffic signals -

Installation and maittenance of traffic signals play a major role for promotion of
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traffic safety and prevention of traffic accidents as well as alleviation of traffic jams.

" According to the statistics of MOH published in 1993, traffic accidents injured 5,721

and killed 1,645. Traffic accidents are the sixth largest cause of death in the city.

PTTO installs and maintains traffic signals in the intersections and squares where

“these operations are considered effective for the purpese of mitigating traffic jams,

promoting traffic safety and pre\entmg traffic accidents.

TTTO collaboxates with the mgnalmg d1v131on of '1“1 CC in 1nstallmg traffic

signals and adjusting the timing o_f 31g11als.

- Planning of the city"s road network.

"TITO plans ways to use most effectively frecways, expressways, trunk roads_and.

-loc'a.l roads under the Qohtrol of MOT.

_ Posmomng of bus stops

“Sugeestions about the posmomng of bus stopt-. on the 300 voutes of UBC buses
wefe_ given to UBC by the TTTO. As a result of TTTO’ s suggestions, several main bus

routes have dedicated bus lanes.

- Introduction of one-way traffic system
CTTTO pléns to il'ztroduce a one-way traffic system on the basis of the field study
and is implen.lenti.ng'it, in order to improve the trunk roads where traffic jams are

heavy. -

E)])ec:fymg the restr 1cted area where vehicles cannot enter
'I"l"l‘O plays a major role in the process of establishing regulations limiting
vehlcles entermg the center of the c1ty ’l‘he current 1estncted area is 23 km? where
restrictions are enforced from 6 a.m. to 5 p.m. on weekdays '1 he mle has been through |

alterations seven times.

- Various studies on transportation and traffic.
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Plans for road networking, positioning of traffic signals and footbridges, and a
| one-way traffic system have been sent to TCTTS, a branch organization of the
Transportation and Traffic Affairs Bureau of the city, whose merit is to be judged
through feasibility studies and simulations. In making the above-mentioned plans,
TTTO used the results obtained from the origin (lestinatioﬁ' (O/MD) studies and pexrson
| trip (P/T) surveys. The last person trip élil-Vey was carried out in 1985, focusing on

ptiblic officials, business persons and students.

While the JICA study team was 'impfcmehtiﬁg this project, TTTO made a great
contribution to the operation: by ‘provid'ing‘ the team with pertinent information

~_including the data on the MOT traffic system.

(3) Tehran Traffic Control Company (’I‘TCC)
'l"l‘(‘C was ostabhshed in 1991 with the purposc of lmplovmg the city
transportation net-work and achiéving the most effectwc'use of the existing traffic

facilities. TTCC consists of the following five divisions:

TV Surveillance Dlwsnon ‘ 7
TV monitors have bcen set at the 50 main mtersectmns in the mty, S0 th‘it the
current state of traffic can be observed on 18 screens in the TTCC trafﬁc control center
Remote control of these TV monitors makes it possible to turn the camera’s direction or
make them zoom in and out, 'I‘he centm has radio b:oadcastmg famlltms and mrs
trafiic infor mation evely 15 mmuteq Urgent mformahon about tlafflc acculents and |

eiergehcies are reported via 1ad10 to the' proper authoutles such as pohce and UBC
‘Signaling Division

This division studies ways to automate the timing of traffic signals and to

--achieve the most suitable conditions of the system.

3—14



Geometric Design Division
This division works in cooperation with TTTO to improve traffic flows throilgh.
intersections by using data obtained through field surveys and traffic volume research

at busy intersections.

Reseai‘ch‘ and Deve!op'me'nt- Division
This lelSlOll studies measures for pwvontmg air po]lut:on by 1mpmvmg traffic
: condltmm using up-to- date technology At the same time, it supports the Execuuon

Division with scientific technology.

Execuhon Dlvnsmn
'l‘he Dlwswn mst'ﬂls traffic sngnq]s detcctor loops TV smvelllance cameras and

- the like.

_-'Of'I"I‘CC’s many acfi\'i:ti:és, the following studijes.are' particularly notable.
_Image 'anﬁlyéis
Videotaped images ave displéycd on computey scteen§ which can analyze data
on trafﬁc volume, the average speed of vehicles; traffic congestlon thc number of
palked vehlcles the number of runnmg vehicles and othels by scanning images and
usmg nnage recogmtlon apphcatwn se[‘twale Selection of images can be specified by a
- mouse. This study will be cavrried out on sever sral spots using video players provided by

the JICA study team, and its further improvement and development are expected,

GIS system (Gcometnc Infm mation %ystem)
Data concernmg 100 to 200 items, mcludmg 10-1(1 1mk~3 inodes and bus stations,

are storéd in the GIS system.

- Measunng traffic volume and the AAD'I‘ system
Measuring sensors have been installed at 16 spots to check traffic volumc “The

information provided by the sensors is used to cont-re] the timing of traffic signals. The
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AADT (Annual Average Daily Traffic) systems, the sensors built on roads, are also able
" to measure traffic volume and record information. TTCC experienced in measuring
traffic volume at some 20 to 25 spots at a time a few years ago. They made a great
contribution to the project by supporting the JICA study team in measuring traffic

© yolume.

{4 Tehran Comprehensive Transportation and :'l[‘rafﬁc- Studies (TCTTS)

TCTTS was established in 1991 and is the only division in'the Transpnﬁrtation
and Trafﬁé Affairs of MOT that makes transpbrtation plahs with a comput'erized
' s:mulatwn method. Among its vaviety of activities, the thlee engmeeung divisions
{ simulate * the pl‘ms ‘made by qfﬁhated 01gamzatwns pledlct the impact - and

efle(,uvenesa of these plans and carny out feamblhty studles of the plans
" The mumcxpal authorltxes have greal expcctfmons of TC’l"l‘S whlch is one of -

leadmg organizations to make MOT's’ n_1aste1 plan.

Activitics of the three divisions are as follows:
Road Database Division |
This division makes a':databasc,; (_iivi.di'n'g: MOT into 20 gi:istric:ts aﬁd-intq 605_ _
zones, arranging the information of road networks and road maps in’ eaéh section and
zone, with the assistance of the Trans CAIj 2.1 software (Calﬁér Corp.. 1992).
In creating a road network database, the results obtained from t:he O/D study in 1992
and 1994 have been used. Images 6f the road network' ddta "{lrocat.i(m Iinkago' and
information about roads and tnafﬁc) can | be ?oomed in and out f:eely on computm
sereens, and the roads can be dlsplayed in d:ffelent coloxs accondmg to road
s;jecificht.lolls; The dat_abase m'ade in this d_l\_usmn _13 prowded'to-the' other th'ree

divisions and related organizations.
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'Road Traffic Simulation Division
This Division simulates to optimize the traffic volume, using the Canadian
software EMME/2. By using this softwave, distribution of vehicles and traffic volume

can be seen on screens. In addition, var 1ous conditions can be rcproduced on screens 80

.:that influences on traffic volume: can be studied. For example, when: 1oqu are

o cxpanded more parkmg phces are p10v1ded or lmkages are changed

The dlstrabutmn of traffic volume and impacts on trafﬁc can be judged by clnﬁ'elent :

~ - colors for every change of traffic volume,

Also smmlated are the contr lbutmn of 1nd1v1d1ml factors to traffic volume and
the conditions wmked out hy mtegratmg the effectiveness of several factors, using a -
lt affic volume sens:twnty qnalysns called a "Moze chmce moclol" S0 that the best traffic
condltlons can be- dcs&gned on the basis of this analysxs 'l‘he snmuhlmn projects
demgned to ach1eve the most sultablc road condluons are being carried out on a five-
)efir (sholt term) and .a 20- yeal (long térm)’ baSIS When the analyzed results are
judged: to “have. posxtwe effects on traffic volume, the plan is ploposed to the Lord

Mayor of Tehr an.

' Vehlcle Emlssmn Database DIVISIOII

They make a database, collecting data on emission denslty ‘of automobiles and
motoyr cycles at the inspection and maintenance center belonging to TVTIB.
Substances covered by"the emission database are CO, C02, 02 and HC. The databasc

stores '(-lata'collé_cte'd i'i'_om some 200,000 vehicles.

'(5) 'l‘ehmn Vehlcle Techmcal lnspcctlon Bureau (T\’ TIB)

- TVTIB supcrwses mspectmn and mamtenanre wor kshops and conducts pubhc

relations for advertising necess:ty'of vehicle maintenance, I‘VTIB was established in

1990 and supervises 90 inspection and maintenance workshops of automobiles and 80

workshops of motorcycles in the city of Tehran under PYTIR’s supervision. TVTIB also
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manages the inspection and maintenance center of its own.

Automobile maintenance and inspection ave obligatory every 12 monfhs for
passenger cars that need permission to move into the traffic restricted area and for
- vehicles subjected to change of ownership. In the event of a violation of this
requirement, 10,000 ﬁals fine is imposed: The enforcement, howe.vi:r,' is not rigorous
and the rate of compliance is said to be from 25 % to 40 %. Autmnbbiieé which went
-through nlspectmu in 1995 numbered 350,000 and the motorcycles 90,000.

The mspechon mcludes checking of a body, paint, wipers, windows, mmors a
bumper, a cluteh, a gear and so on, and varies by car types Accmdmg ta the rule, the
velnclc ]!lprCilDl] costs 3,000 uals (fixed) plus 1, 000 rials for each cylmder (unfixed),

wnth a_ddnt:o_nal cost for spare parts.

The mspechon also mcludes measuung of cxhaust gas emlqsmns while an
engme is 1dlmg The reguhted limit of eml':smn concentlahon was b vol% for CO and
500 ppm for HC until last year, ‘and has been revxscd to G 5 vol% for CO and 700 ppm
for HC respectively since’ this year. ’l‘he plopm standatd -value of emtssion
concentration control was determined by TVTIB and AQCC b'iéed 'on. their
collabo:alwc work and has a great effect on decxsmn makmg fm the p:esent and fulure

emissions control of the inspection system.

While working actively for the public relations about maintenance of vehicles.
They use mass media for raising consciousness in addition to the following agti_v'ities:.
1) They distributed tuning up parts of aﬁ engim:z (spark plugs ' éoﬁtacﬁ breékers, n.ir. :
filter) for low prices at more than 80 1:1Spectmn cénters in Tehlan in December
' 1995. As they got 'lppwvmg reactlon of the public the pro;ect was ptolonged untll
I*ebruaw in the followmg year. _

'2) Pamphlets were distributed, th_o'ugh irre'gularly,. in Tehran to raise public

: awérencss of necessity of car maintenance. |

3) Tehran Blue Sky Fair were held in order to upgrade the public knowledge about



inspection and maintenance of their vehicles in 1994 and 1995.

{6) United Bus Company of Tehran (UBCT)

UBC, the largest pubhc tlansportatxon company -in MOT was establlshed in '

* 1956. The company supervises operations of p_ubhc buses, mlm_-buses and trolley buses.
 UBC has divided the city into sik zones and supervises and runs their vehicles in each
" soction. In addition, it plans new bus routes, adjustment’ of the bus system and

~introduction of new buses in each section. Table'3.2.3-1 shows the UBC bus and trotley

bus operations in Tehvan.

More than 85_% of the total number of buses in UBC are in working coh_ditions,

' 'whﬂc' 10 to 15 % are not ih use 'going thm‘ugh maintenalicc or re’paii'. Operating hofurs

of the buses are flom G a.m. to 10 p.m. whcn two drivers work in two shifts.

K ()n alhcnlated buses and douhle deckers running during rush hours, a driver and an

attendant work tqgethcr.

The bus fares ave set according to distance, the first fare stage being 50 or 100

“rials for ordinary buses : 'i‘hdugh there is no commuters ticket system or discount ticket

system UBC chd issuc a one: month discount ticket to commuters in the 1980's with

two: thuds dlscount below thu regular fare.

A Resecarch Division of UBC is developing a new type vehicle, sexvice system and

‘yeduction of air pollution vespecting the following themes:

1) Eﬁgina: and transmission
2) Sp‘éfg parts
3) Future pl'ms'for bus' syétenis
‘ d) Plans fm reducing emlssmn
5) Study for introducing buses thh LPG and CNG bm mng cngmes_

6} Plans for increased use of electric buses

3—-19



The relating explanations about the activities of UBC will be made in Section

3.3.1.
Table 3.2.3-1  UBC bus (nini bus) and tiolley bus operation in Tehran
L E Route , o o Daily : _
Area’ }i;:" ‘f y ':;be‘r Distance Il: uml:le:e:f AD_:II:' o Passeogers Operation District
Jine | of Busses | km) Iass-e Jad 5 VOTrage of a Car -
1 43 619| 3314 (16,095,236 555,003 13120 1,3, 4 6 7
(2 38 ws] 3048 15,799,040 . 514,103 1,286 8,12, 13, 14
3 42 67 as1|  1Luns 483,359 844 12, 15, 16, 20
e . 2% ‘573 224.8] 15,637,411 510,915 - "1,252] 11,12, 16, 17, 19
5 S22 388 2769 . 6,035,219 208,111 691| 9,18
S s 33 631 2803 17.628,2371 - 607,870 1.378] 2, 5, 6, 9,10, 11
Bus Total 206 3,468 1,886 82342,856] 2,839,408 6,163
~ Mini ; L : X Mlarea of Municipality ofTehran
Husses ltof 4,026 . 9157 2,990,000 1,150,000 236) ity an 3 Suburbs) _
Tro!ley : . - ' ' Line-1.2: 7.8,13 © Damavand St.
Busses -3 2 206 1,810,226 62.422 2324003 1 12,13, 14 Hefdah-E-Shahrivar St.

Note

s Line 3 of trolley bus will be in operation very so0n

Data Seurce: United B'-lu Company of Tehran(UBC), 1995 and Air Qu 111(} Control (‘ompan)('\QCC)




E¢)) _Research Institute of Petroleum Industry (RIP1)
(A subsidiary of the Ministry of Oil and NIOC) :
Established in 1969, RIPI conducts research and studies mainly in ways to
improve petrolewm-related technology, devise countermeasures against environmental
~ pollution, and improve combustion technology of vehicles. .In the fields of pei.li'oleum-

related technology and counter-measures against environmental 'pollu'tion they are

researchmg the effect of petroleum and gas on enwronment -md methods of pmdlctmn B

of pollution. In the field of combustion technology of vehlcles RIPI h’ls madc many
achievements. :

For example, it has completed the_ C/D testing :‘esliozldinl'g to the request of MOL _
MOT and auto makers and is studying to improve combustion technology for domestic
véhiclés by conducting C/ te'sts 'T'he C/D device was nmnufacfured by .British Scott Co.
- Ltd. and the gas analyzmg devme equipped with FTIR laser analyzing dcwces was
REGA 7000 ‘a newest instr ument manufactured by USA N:colet Co.ltd.

It i is a]so %tudymg m the better quahty of automobile fuels, and intraduction of

TEL, MTBE and methanol.

8) A:utomotivc jt1dl;sﬁries Rese.arch'and Ianovation Center (ATRIC)

AIRIC was éstabliéhed in .1993 as’a pl"i\{ate research company partly capit"a'lized
by the Mii"listry of Itidustry The i'eéearcll targets automobiles for private use.
It tests performance of cars, desngns cars, and simulates future conditions of vehicles.
It has a deslgmng dwmlon and e\peument division, and is staffed by 250 persons

: mcludmg 100 engmeers.

" 1) Designing _Di_(risioh

‘This - division w;}rks on .new designs”jfof véhiélés’, being entrusted by car
:manufacturérs. To 'desi'gn vehicles, they :Sillllliate neﬁ‘ forms of chassis and. bodies
© using computer gfaphics, and finally define a new model getling feedback from

manufacturing plants.



© 2) Experiment Divis_ion
The purpose of their entrusted experiments is to evaluate and improve
performance of cars, and their main experiments involve Chassis Dynamometer
Testing (C/D). The C/D testing device was manufactured by ZOLLNER, used to test
cars which are equipped with a gasﬁline or diesel engine, and weigh up to 2.5 tons.
" It is equipped with a dilution tunnel, a constant volume sampling system (CVS).
The gas analyzing system was manufactured by USA FISHER ROSEMOUNT, and is.
“used to dotermine t.lie amount of NO, NO2, NOx, CQ, €Oz, Oz and HC Its me.asuring. .
. mode is based on the KCE15 standard mode; but EPA and Japanese standard modes
can also Beéus'cd."l‘heir goal is to establish the standard mode of Iran in the future,
although they ave in tlie process of a .trial:and‘ errvor to functionalize the measuring
‘mode of C/D testing properly. 'Als'ol they a(_lvis'c autdmobile ﬁmnufactur.m?s to 1'_c_dtlce '

emissions on the basis of C/I testing.

The C/D test by 69 test modes has been done for 19 cars of five dif[‘é;‘ént types
including Paykan, Peugeot and Renault by the JICA study teaim with a good deal of

assistance by AIRIC.

(9) Iranian Research Organization for Science and 'l"eclmcgloé).r:(lfR:OIS’l‘) |
(A subsidiavy of the Ministry of Culture and High Education)

Established 10 years ago, ROST cooperates with the Ministry of Culture and
Higher Education. It has more than 10 laboratories and offices thm.ughout the’cm_mﬁy
as well as its head office in Tehran. IROST has 200 staff'nlembers and the.fﬁiit,)'_wihg L
Institutes under its reporting line: R | | .

-The Mechanical Engineeiri‘n_g Il_lsti_tute-
Motors(Enginesy
Matejrial_ Designs
' Fl_ui'd. Mechanies

"~ The Chemical Engineering and Chemistry Institute
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- The Agricultural and Natural Resources Institute
: The Electrical Engineering Computer Institite

- The Technological Research and Studies Institute

The Mechanical Fngineering. Institute has.GO_staf[‘ niembers e‘md. studies to
improve a dlesei engine of ]DI*,M Co. Ltd ., and to plowde measures to contml emission
from a gasolme engine manufactmed by Ilaman auto makers. Also it has conducted a '
1unnmg test (a d:stance of 600 Km f:om Tehran to 'l‘abnz) of buses whlch burn gas

_ instead of light oil, in cooperatmn with Shahab-_l{hodto and IDEM.

: Recently it mvented an cngmc supploment lut to 1ed1.1ce elmss;ons of Pa}k‘m
'velncles with the assnstance of the Iranian govemment and Municipality of Tehran
(MOT). T]ns device COllSlStS of some 30 parts and the: purpose of the invention is to
achieve the followmg objectlves.

-Less fuel consumption

-Prevention o.i:'engin‘e smoking and escapes of fuel vapor
-Easy -and inekpensive niainitéimnce

-I.‘onger.lif{: of engine

“To f'acili.ta:_te more use of gas

-To enhance _engi'ne power for comfortable driving inside / outside the city

Only 15,000 Paykan automobiles have been equipped with this device, although
30 % reduction in fuel conSuhx_ption (100 Km/h) as well as 70 % reduction in smoke has
been achieved: However, duc to the non-uniform positive effects on all Paykan fleet,

‘the plan:t'_o broaden the a'pp]ica'tioh.wags given up in 1995.



(10) Material and Energy Research Conter (MERC)
A subsid_iary of the Ministry of Culture and Higher Education)
Activities of MERC was started in 1974 in the fields of materials, energy,
clectronics ‘and air pollution.. For”the time being, MERC is cooperating with

universities and other research centers.

' 1)..Energy Research Center _

" The ac:tiv:i't.ies.s of this center is in the fields of renewable energy resources and
pollutants of environment. This center is studying uti]ization-df solar and wind energy -
which aré to r’éplaée fossil fuels, as well as pollution caused by fossil fuels. |

There aré 3 groups in this center: the solar energy group, e:iergy cohvers_io:i aﬁd
storage grdup, envirohmental finci éncrgy gmur..-.. Researchers .of this center are able to
' iden.ti.i‘y the péﬂiutanf and‘.condlict ﬁuarititatiw.:fe‘s_tlxdigs. S.e_veral educational a_ctiviti'e.sl |

have also been made since 1986.

Its main equipment are:
_ Exhaust gas analyzers
_ Different solarimeters
. Humidity maters, solar hors 'measurén’mnit-s; air s:uclion equipﬂ_‘l:én_t_ .
_Air and water tem'per'a.turc, sp‘eéd measuremc'nts.' .
_Bot elements
_ Atomic absorption
.. Gas chromatography _
_ Spectra photometer (infra{'ed, ultraviolet, visibl_e)t
_ Aerosol generator ‘ - | 7 |

_ Thi n?éyer chromatogiaphy et'c._j

* 2} Research Center of Ceramics
This center is one of the most advanced research centers for ceramics in the

- counlry and provides services for other organizations. There are three groups in the
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ceniter: the primary material preparation group, silicate ceramics group, and

engineering ceramics group.

3) Research Center of Semiconductors
This center has three groups workmg on myatal glass part pwductlon and
material identification. These groups work on several projects like quartz sxl!con

glass, production of elcctromc elements such as solar cells ‘infrared detectors analysus

of the structure of inaterials, elcctrochemlstry and composnte materials.

(11) Iraman Diesel Engme Manuhctunng Co. (IDEM)

thM was estabhshcd in 1966. 'I‘he lraman government and German Mercedes

‘Benz Co.Ltd. have funded 70 % and 30% of its share capital respectively.

At ﬁrst IDLM nnported parts from Germany and assembled them into a diesel

engmc Now 90 % of the parts it uses are national products exccpt for injectors, eleciric

“parts and O-rings. IDEM is the largest manufacturer of a diesel engine in Iran whose

'share of the produchon is 95 °%. The capacity of production line is 24, 000 sets of

engmes per year, producmg 5, 000 sets of engines as well as parts last year.

It prowdes Ivan Khodro, Shahab'l_{hodro and Khavar with the products te be used for

e.ngines of héaﬁy and light t.r:uck's, and of mini buses. The table below shows

specifications and production of the main products.

Engine | - Fuel Exhaust Emission . . Kind of car equiped
’i')g:pe P.OWN ConSumplioﬁ [gll-i‘?uel] ’ Pmduc-t:on Qua n(rlty with this e:?gife
: [B¥) [V100km]) HC | CO | Nox Quantily Ratiof%}| . Company . For Use
'0M-314 85 28 . 12 48 | 62 | 62,7597 28 years 500 |Khavar Light truck
o - o B - 76,7667 28 years  |ivan Khodro . IMini bus
OM-352] 130 42 12 | 49 | 63 | 32,210/ 28 years _ 125 |Khavar © IMiddle truck
; B . Engine Parts . L
OM-360] 170 87 12 | 50 | 65 | 36.360/untilnow . |~ 125 |fran Khodeo = |Bus
: . - 1,549 until now © | Shahab Khodro |[Bus
OM-3551 240 77 . 13 53 68 § 46,408F until pow 250 |Khavar- Heavyiruck
: 15,995 until row Khavar Special heavy truck

Data Source: IDEM, 1996



IDEM is working for improvement of an engine through its own research and
development center coliaborating with universities. The recent main achievements
are:

: Testing mini-buses an:d. light trucks equipped with engines which converted their
fuel to LPG from diesel oil, with technical cooperation of Mercedes Benz
{Collaborative work with AQCQC). |

. Testing a supercharger with a ‘built-in intercooler, based on current mass-

produced engines.



3.2.4 Stationary Emissions Sources

According to the report issued by the United Nations, Tehran is one of the worst cities in

terms of environmental pollution, cspecna!ly air poliution. Accmdmg to our estmmt:on .

- contribution to air polluhon in G’l‘A by statlonary emission sources is about 29%, whﬂe :

" contnbutlon by mobile emission sources is 71%. Effective measures to 1cduce air pollutlon in

. GTA, theneforo is to give priority to reduction of pollutants cmltted by mobile SOUICeS.

~ Eneigy consumptmn of stationary emission sources, how: ever, is anhmpqted to increase in the

. futme duc to plogreqque urbanization and mdushlahmhon in G’]A Cm\scquentl},

- immediate measures for reduction of pollutants emitted by statlonary sources is beheved o

m

be critical.
Current status of stationary emission sources

Among various kmds of enetgy sources, electncity and nalmal gas are regarded clean
although electncity is not always clean due to pon er generation thr ough thermal combustion.
The table belcw shows encrgy consumption patterns in GTA and whole Iran estimated by our

team.

- Table 3.2.4-1: Energy-wise & sector-wise energy consumption patlern in GTA and Iran

(Note) Projected by Project Team

(%)
Energy wise Sector wise

Item . GTA Total Iran Item “GTA Total Iran
. |Eleetricity . 85 5.6]Manufacturing 46.6 23.7
. [Natural gasLPG 408 - 36.7 Commertial & Houschold . 32,6 26.7
. {Fueloit 489 . 51.7|Transport 114 17.9
. |Others 68  6.1]Fnergy Conversion 9.4 21.3
' : : ' Others 10.4
~(Total)l 100.0 100.0] _(Total) 100.0] 1000

As GTA consunies about 20% of the total energy consumption in Iran in 1994; while its

shares of occupied land area and population are around 0.1% and 12% respectively, GTA is
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one of the worst air-polluted areas in the world. Nevertheless, according to Table 3.2.4-1,

‘administrative efforts of MOT can be noticed because the shares of clean encigy consumption

~ is much higher in GTA than those in total Iran, since the most effective way of environmental

~ control by MOT is ta convert energy sources to clectricity and natural gas.

@)

Current measures for stationary air polluition control

The major procedures which MOT has currently conducted for stationary air pollution

" control in GTA are as follows,

- Energy source replacement with natural gas and electricity
- Conversion to low sulfur content fuels

. Hazardous factories relocation.
1) Energy source replacement with natural gas and electricity -

" The energy source conversion to' the cleaner energy sb_ur‘ce_s‘ like natural gas and
electricity has been actively promoted in GTA leading to remarkable redugtion of pojlutant_s, :
espéciallj' SOx and SPM. The project for expansion of natural gas rs'_upply grids is under wziy

in GTA.
2) Replacement with low sulfur content fuels

Propoitional reduction of SOx 'emiss;ion is ex;Secfed by rﬁdudidn of sulfﬁr obnttxit in.
l‘;uéls;. The government annmmced in :tlig r:niddle of 1996 :’that ilie hydrodesulfurization 1;nif$
(HDS) \.\'Ould be oonstruc&d_ to protect e.nvimn'm.e‘nt' under thé Second Five Year Plan. The '
tot.al: mdu(_:lioﬁ of SOx'_emiéSian is estimated at 80,700 ton.sf.year,' of which contribution’ of

'l‘ehran rcﬁne;}" is 5,200 to_nslyear as illustrét'ed in Table 3.2.4-2.



Table 3.2.4-2; HDS construction project in fran

Refinery Product Treated Capacity | SOx Reduction | Investment
(bhVday) (tondy) (US$ million)
Tehran Kerosene 31,200 - b,215 400
Isfahan Kerosene '46,600] - 1,605] B0
‘Abadan Kerosene 62,000 10,363 60
Abadan (Gas Oil © 80,000 - 57,496 ) 85| -
(Total) : 218,700 - 80,679 ; 235
f (Nt;he) Sulfur reduction ratio of 90% is assumed : '

© o (Source) AQCC
3 Hazardous factories relocation program
(&) Factory velseation j)togfam of GTA '

Two big projects are underway under the industrial relocation program of GTA.

One of them being prombted by ORSUI'TO on behall of MOT involves 4 industrial eétates, the

other béing developed by MO involving 8 mdustrial estates. The site preparation of which is
now under progress and in the near future some relocated wofkshops are expected to start
aperation. The o'ldlil\e of these estates are tabulated in Table 3.2.4-3 and 3.2.4-4 respectively,

and thieir locations are in Iﬁg{u‘e 3.2.4-1.
) Reduction of pollutants by the relocation projects

‘In order to evaluate reduction of pollutants to be achieved by relocation of factories, the

averdage emission of pollutants per factory or per worker is used, although more sophisticated

projection will be made when détaile_ﬁ data of relocatod factories become available.

.~ As shown in Table 3.2.4-3 & 3.2.4-4, .pl_:ojeéte'd total reduction of 5 major pollutants in GTA is

roughly evaluated ét around 42,000 tc:);n!year fotr ¢ach pfojeét, ie. 84,000 tonfyéar in 'total,
approx. 18% of total stationary emission volume in GTA on the assu_mpiidn that all the

projects be fully impl'emented as planned and also all relocated factories_ come from GTA.



(c) City planning for factory relocation program
The key factors for success of the projects are full provision of infrastructures including
_vesidential units for workers. According to the site survey, the following points need to be

thoroughljr incorporated in the program.

@ Air poltution control measuves of relo_catb.d factories will be necessary, without which the

“industrial estates will becomie another emission center of pollutants.

@ Waste water treatment facilities, wherever appropriate need to be a central facilily, since

only a few waste water facilities are located in small and medium size factories in GTA.

@ Residential aveas for workers need to be carvefully planned to avoid glum formatlion._
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3.3 Present situation of sub-sector relating‘tc‘s the air pollution

3.3.1 Transportation and traffic

(1) The number of vehicles and the traffic volume
Whilg some statistiecs of MOT ave av'aila‘nle thé numbers of registefed u

velucles and in-use vehlcles vary depending on a source of data. Accordmg to AQCC |

the followmg numbers (Table 3.3.1-1 and 'I“lble 3. 3 1- 2) are most relmble

Tahle 3. 3 1-1 Numbers of reglstered \ehlcles classified by car type and qge

| Paez(:irger Van _hl;l:sl " Bus | TL::]clk Truck _Totgl

- 1967-1971 53,976] 25,992 2743 '5!679 1,823] 13,614 133,721
- 1972-1976 2265,020] 76,109 5010 2,920 1,230] 12,768] * 323,057
1977-1981 199,269]  52,28G] 4,613 2,947 To219] . 13,758} - 273,122

© 1982-1986 98,979 33,627 1,450] 1,686 57] 10,8801 146,579|
1987-1991 46,4870 - 13,068 = 3,803 © B52 50 6,945) 71,295
1991 4,376) .- ' - 3,265 - 1,330] 150 5422 14,542
1992 230,398 15,056] 3,786 . 1,331 s52] © 32,704| 283,827
1953 73,168 .- e © 93,168
1994 TV R B e e 56,877
Total 1,018,643] 216,138  24,790] 16,646 4,081 95991| 1,376,188

"Source : The center for Computer Service, Municipality of Tehran

Though there is a slight difference in numbers between Table 3.3.1-1 and
Table'_3:.3.l-2: because of different classification of vehicles, the total numbers of

- vehicles are almost equal.

Figure 3.3.1-1 shows the number of vehicles in cach district in accordance
" with Table 3.3.1-2, illustréltilig that the districts 1 to 5 in the north part of the city,
“and the dlstncts 14 and 15 in the southeast part of the cily have a large number of

vehlcles because these mstucts are heav:ly populated res;dential areas.

Table 3.3.1-3 shows the ,nmnbci_*_o_f frips within each district, the average
number of trips per head and the number of vehicles. Figure 3.3.1-2 illustrates the
number of trips within each district. The numbef of trips in the districts,' where €he

populations are large, is relatively high, as compared with the nwinber of trips in
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less populated.

The government offices of Tehran and places of business are concentrated in
districts 10, 11 and 12. Fleets of vehicles headihg for the center of the city,
especially from the north and the southeast contribute to the increased volume of

traffic.
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" Remarks
1 100,000 - 125,000
75,000 - 100,000

50,000 - 75,000
<50,000

Data Source: AQCC, 1994

Fig. 3.3.1-1 - Distribution of vehicle fleet in MOT
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(Thousands)
800 - 1,000

400 - 60O
200 - 400

Data Source: AQCC, 1994

Tig. 3.3.1-2 . Distribution of trips in MOT
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Figure 3.3.1-3 shows the number of vehicles of each type. Passenger cars
prominently number as many as $70,000 (50%) and motorcycles 300,000 (22%).
The number of buses, mini-buses and taxis cdtegorized as public transportation

totaled 77,000 (6.6 %).

700,000
600’0{)0 D LR : -
Tetal number
) of vehicles
© 500,000 sbout 1,352,000
% {based on 1994}
£
> 400,000
e
°
’S : : 3
g 300'(}00 M tammammasmrasdresaamneriodidtsam AR T R mameeteesssemameiem ek iaa A
200,000 BUOY - T o . FS O SRS S RERTEERPTS .. .
100,000 |-
oo Motor' Passenger .« Mini o Ml o
Bicycle Cycle *. Car Tax.n Van Bus Bll; Teuck - Truck  Othey

Note: Recent private passeniger cars nilmb:er goes up to 780,000 in 1997 .
Pata Source : AQCC : : o

Fig. 3.3.1-3: Distribution'ofvehiéle classified by type '
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(2) Age of vehicle
Figure 3.3.1-4 shows the number of vehicles in MOT classified according to

the age. Vehicles aged from 16 to 22 form a large part of the total and the average

age is 15.9,

Paykan, the national cars, holds 50 % share, of which vehicles aged 10 years
or more hold an average of more than G0 % share, and the vehicles aged less than

10 yéars drop to 35 %.

150,000
: Average age
120,000 - of vehicles
' _ [years)
Paykan . ¢ 16.8
o o Others : 144 N
g 90,0001 ‘ALl vehicle: 15,9 .
9
>
=y
o) : o ] .
Ve
30,000
4] 32 Fa .

T 15 20 =30

Vehicle age [yém-s]

g 3314 ‘ l')islrib"ution'ofvehiclé age

(3) ‘l‘raff’nc conltol an(l suiveillance center and traffic S|g1nl syqtem

'l‘he Traffic (‘ontro] aml Survmllance (,enter controls the neiwork of roads,

' sottmg 'I‘V cameras at 50 mam 111ter~=octlons, momtormg, 18 sereens and remolé-

controlling them in I,he cen!er (l'u,xue 3.3.1- o) afﬁc mformatmn is aired on Lhe

radio every 15 minute's by the center and urgent ini‘ormat:onhkc traffic aqcndenls

- and other emergencies are reported through radio to the proper authorities, like

police and UBC.



“Fig. 3.3.1-5 TTCC operation room (left) and an example of camera sites (right).

’l‘ra.ﬂ'ic signals é;‘m be controlled on the basis of collected information l.lSil_’lg
traffic volume measuring sensors (16 spots) and built-in sensors on roads called
AADT system. To meet heavy traffic. coiulitions on streets 'm(l al intersections,
howevon police ofincem often control the lighting system ofqng,mlq or control hafﬁc
'(lnectly (,m rently, the T'TCC Signal l)w:snon is studying to 'mlomate and optmn?c
the lighling system of traffic signals. As '1"l"l‘ O also plam (o improve f’lclhhoa at

intersections, the situations will hopefully be hetler in fut_ur_e.

(4) Intersections and sqﬁétres |

The traffic in Tehran is considerably_héavy especially on trunk roads, during
moining and evening commuting hours, and dlil'iilé; night hours on holidays.
Praffic flow would never be smooth without police officers’ control particularly at

busy intersections and sguares. As MOT mentions the congestion at inler%ctions

and squares as one of lho causes of traff:c Jam TITO and TIee dre :mplcmonhng
r-:-formmg plans. Accordmg to theu p!an 000 mtersechons -md czqmres needmg '

-1mprovemont wmo hstod among wlnch 1.)0 were qelected as pollcy tar(,ets 111'_"

accordance with  fietd mvesugatmns. ‘The two authorilies arc-in ‘the process of

giving suggestion for improvement to the branch offices in each distriet in MOT.



(5) Traffic regulation
Trafﬁcs have been rcgulated by settmg up a restncted arca in the city, with
seven-time alterations in the sphere and the duration. The current restricted arca
mainly consists of the Tehran Bazar site- the market of automaobile parts and the
“site of the Ministry of Finance, covering 23 km®, while the el'fectwc ]lOU!’S are from 6
o a. m. to 5 p.n. durmg weekdays. ‘The restrxcted zone is dosed to vehlcles ex;ept for :. g
vehicles for publié use,’ colored tavns 1egn~‘,tered at the ’l‘axn Olgam?atlon ﬂndi
ambuhnces _ ..
_ When vehicles enter into thm area, they need to have the per mlssmn stlckers _
Within the zone, 'only pedestrians arve permitted to enter into the area around the
Central post of['i:ce and the IForeign 'Miuistry_.' Although 'therc? is' no plan for
expanding the current reéstricted area, expansion could be made in areas in

northern and eastein parts of the current zone.

- (6) Park énd ride and te_rh)inal facilitics

'Fhe municipal authoritics are making cffofts to control traffics entering into
the city'from the suburbs. One of the measures is to encourage accessing to the city
via palk and udes located at the circumference of the c;ty The City of Tehran has
four blg park and rides in the east, west south and nmth patts, f‘acnhtatmg transits
of public buses, taxies and private cars conncctmg the City and suburbs.

_ _Co'n'sequently, the park and rides in the city prqvide terminal facilities and parking
_as well a’s' trafﬁc juhctions. Thc'buses of United' Bus Company (UBC) transport
passeugels betwcen the park aund rides and teumnql fac:htles and main places in

' '.the c1ty mcludmg anhehb Squale Imam Khome;m Sqmre and Valiasr Junclion.

'1) South Park and Rido
It occupies 3 ha on the Besat Sti:eet,‘ whose average number of users per day
is 12,000. The most frequently used t.'ransportation are 35 lines of UBC and taxis

between Tehran a_uid Ghem. Next to the park and ride is the 17ha two storied South



terminal, which holds 1,600 vehicles and is used by 75,000 passengers per day.
Its annual income amounts to 3.6 billion rials, of which 70 to 80 % is spent on
maintenance of the facilities. The South terminal will be expanded {0 23 ha in the

future.

- 2) Wcst Park and Ride |

it occuples a 2.2 ha area on the Azadl Squale whose average numbex of users
| Tper’ day 1s 35, OUO commutmg from the Karaj c:ty Next to it is the 55ha West
terminal, which has a-lounge and a fuel station and is used by 22,000 passengers
per day as the terminal station of 1, 15{} buses. Most of the monthly income of 220

1111“10]] rnls 8 spent on mamtenance of the fac:htles

3) Eést Terminal
It is located at the intersection where the Dam’ava‘nrd Stre'ct and. the
' Smkhesat Street cross, covermg thc area of 3.2 ha. Although th1s is not a pazk and
ride, the terminal holds 349 buses, 303 mini- -buses and 2217 other vehicles.
' MOT announced that the site won]d be expanded. by 26.8 ha with a fl_ve sloricd

building and a parking place of 4 ha within five years.

4) Beyhaghi Park and Ride

This park and ride is adjacent to. the Arjéntin Squ'are. located in the northern
part of the éity It is mainly used ;l)y tﬁc UBC buses and m'ini b’uses and the 'airerage _
‘number of users reaches 15,000 pel day The pall\mg fee is 500 rials for the fnst

one-hour and 250 na]s fm evely foliowmg hour. (1996)



(7) Parking

The City has a la.rge number of public and private parki_n'g' facilities, bééideé
park and rides and terminals. Figure 3.3.1-6 s_hﬁws where parking p.laces are
located in the main part of the city. According fo the Parking and Parkometer
Bureau belonging to TITO, the number of parkmg p!aces is 252 and the total area; :
is 53ha holding over 20, OOO vehicles, so that 2 % of all the vehlcles reglstered at
the municipality can a find pmkmg places in the Clty ' ' |

The parkmg fees vary dependmg on types of vehlcles or parkmg duration as?.

‘shown in Table 3.3.1-4. . Detailed data by ’I"I"IO related to parking spaces are

‘referenced in Table 3.3.1,3.3.2 in a supporting report.

T.able 3.3.1-4. Parking fee in different avea

Parkmg fee in Restncted Arca (No Rooﬂ

" . Hourly Fee [{:ou.riy Fee . ]
. Type_ ' Entrance (amtoBp. m) (8 p.t to 6 a,m)
Private, Van - . 500 - 250 100
Mini bus L - 600 260 - 100
Bus-Truck . : - 1. 1,000 .- 300 : 150
Large truck : 1,600 500 C- 300
- [Motor Cycle ' 1180 100 50
Parking fee out of Restncl.ed Aréa (No Roof)
aE : - Hourly Fee Hourly Fee
. o Type | Pntrance (6.a.m to 8 p.m) | (8 p.m to G a.m)
- |Private, Van 500 250 100 ]
- |Mini bus . ' 600 .. 250 100
- |Bus-Truck and Large ’I‘ruck - 1,000 300 150
- IMotor Cycle 150 100 : 50
Parkmg fee out of Restricted Arvea {with Roof)
o Hourly Fee . Hourly Fee
- Type S En_tra_nc_:e (Gamto8p.m)] (8 p.mto6am)
- {Private, Van ' .| . 100 . 300 -~ 160
“{Motor Cycle - _ 200 - 180 100
: EParkin.g fée in Restr:ctgd Area {with Roof) . I
. Hourly Fee Hourly Fee
: 7 Type mtrance (6amto8p.m) | (8p.mto6am)
"~ |Private, Van | 700 300 150
“IMotor Cycle : 200 ¢ ' 150 100

" Data Source: TTTO, 1956
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(8) Public bus

In Tehran buses and mini buses play a-major role in pubhc transportatmn :
because only few rallway networks are available. The United Bus Company of
Tehran (UBC) supervises operations of public buses, mini-buéés and trolley buses. .
The number of users of these buses 1s said to be more than 4 millions per day. | _

" As for types of buses, the nu’mber of 381{2302 is 2,000, the largest, aﬁd others
are Ben23‘05,. Leyland (a doublé-decker), 1karus280 '(an"ai:t.iculated bﬁs), Volvo, -
SkodalS-Tr"(én articulated trolley b.u's) and so on. The number of buses in use is I_
4,000. | - |
| The average age of buses is about 11 years, while that of the Benz302 type

: buses which are the largest in number, is 12.3 years. The recmd of the types of

buses intreduced in the last 3 years reveals mcreasmg tlend of Ikarus and Volvo

UBCG administrates and manages operations of about 4,000:publiébusés by

(livijding_ the city of Tehran into six sectors: Figure 3.3.1-7 shows how the bus

sysﬁenl of thé' MOT works.

‘Mini buses run' betwe‘eri bu's' terminals'functitming as major. junctions and

'rutallsuburban regions within the (xreater 'Pe}nan Atefi The shares of the mini-
.'buses running in the urban area’ of 20 districts in the City is 10 to 15 % of all the

f"t;_re_l_nsportatmn, -while 8{} to 90 % of mini- buses are operat_ed in suburban of the

municipal.ity.

" The troll'ey buses (electric cars) run on the Damavand'Street in the east of

“Tehran under the two systems called Line 1 and Line 2. The total distance of the

o mute is 15 km. As for Lme 3, MOT announced that the openmg plan was in process

E‘leahzatwn on ka the Hefdan F‘-Shdhuvar Stleet (And in operation since 1997)

The bus fares are set accordmg to dlstance and the first fare stage 13 50 or

: 100 rials for ordmary buses 200 rials for shuttle buses.

There is neither commuters’ ticket system nor a discount ticket system.

3-49
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(9) Taxi _ _ _

=Almul:'25,{}00 taxis r:uh.in the City of I'I‘eh.ran, 1‘egiste1*ed'ét the Taxi
Organization and classified. into four types: orange-colored band taxis can go
everywhere in the city; gray-colored band taxis named “telephone taxi” run in
response to customers’ telephone calls; green-colored band taxis called “airport
taxi” service customers on the airport site; and blie-colored band taxis called “line
service taxi” run alo:ng fixéd routes.

In addition to the four-types, there are a large number of unlicensed taxies

operated privately, which also play a substantial role.

QOvrange-colored band ‘taxis and owner-taxis have no limits on the area of
operation, and can take one or more customers at a time, who can get on and off at
any major intersections or buildings anytime, paying only for their own dues.
Farés depend on the distance, and average about 300 rials. These taxis are mainly
used by people who travel relatively short distance.

Because of the availability of private taxis in a large number, should they be
uscd more often instead of passenger’s own cars, the traffic volume in the city

would be greatly reduced.

The capacity of taxis is 26% (by Taxi Organization, 1995) of all the
transportation in the city. Of the taxis registered at the Taxi Organization, all
Hyundai and Renault and part of Paykan and Peugeot are dual mode cars that can
use both gasoline and LPG so that contribution to air pollution may be lowered.

MOT announced that all new taxis would be of dual mode.



: .(10) Suhwﬁy (Tehran Metro) .

" The plan of the Tehran subway systen:} was made in 1986, since when the’
responsibility has been passed to the Tehran Urban and Suburban Railway
Company. At present'the plan is about to be executed. Figure 3.3.1-8 shows the

~ contents of the plan including the planned routes of the Tehran subway.

’i‘hé Master P]ah of the MOT inclu_des constniéiion of four subway iinés.

Nosw the construction of Line 1 and Line 2 are going ahead. -
]_.ine.‘l will run from norlh_ t.o' south bet\.\"e.en the Shahid Haghani Expreésway and
- Behesht Zahra, a distance of 34.2 km, where 22 stations wil_l be constfuc:tc.(l and 22

- trains will be operated. _ |

-~ Line 2 will ﬁ:‘:1 from east to west b’etwc_en Dardasht and Sadeghich, a distance of
20.3 k;h with 21 stations and 11. t.rain_s.: The trains'of_i,iﬁe 2 will run on the__gi‘ou_nd
from Sadeghich situated in the west part of the city to Kazaj, a satellite city of
"I‘eln‘ah, and tﬁé total length of the line will be 41.5 km. | |
Construction of Line 3 and Line 4, is also planncd but MO’P.I\-Ia'ste'r' Plan gives

priority to constructing the Metro Ring which is to circulate the city. _

The municipal authorities have released the information about the general

characteristics of the capacity of subways as follows:

The transport capability of Tehran Metro

Capacity of each car -~ ;1 186 Persons
Nuinber of cars in each train 7

Capacity of each train © 11,300 . Persons
Headway between trains = . . 4 Minutes

When' t_he sub\i'{iy' becoméé operational, 1.5 to 3 niillio:fh‘ips are likély to be |

diverted to the subway.

In addition to the current plan, the Tehran Metro plans ancther 8 lines,



aiming at making the subway major means of public transport in Tehran.
However, it is said that 8-subway construction is not likely to materialize all in the

future.

(11) Railway _ _

Accordmg to the opélatxons 1eport publlshed by Islamxc Imman Repuhllc
R‘nlwa}s the total length of the tmlway in Tran is about 5, 400 km, but about 200 i
km, not ccnmtmg the length of the subw ays in a Gleatel ’l’ehran
The tot'ﬁ number of trams operated in (xreatel ’l‘ehran is about 100 per day. The
shate of Lach transport in the total transport system is as follows:

RO"id 1815 %
_ Railway : 12.4_%
H. Plane : 0.1%
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