4.2 URBAN SERVICE

4.2.1 Administrative Systen

.The administrétive s&étem for public passenger transport service in Lahore
is shown in Figure 4.1.1. The Regional Transport Authority (RTA} of Lahore
administers permits of buses, minibuses, and Suzuki-wagons.

Figures 4.2.1 and 4.2.2 and Table 4.2.1 show main rToutes of public
passenger -transport service in the Lahore Metropolitan Area.

Non-motorized vehicles, tongas (horse-drawn carts of passengers} are
administered by Taxation Office, Metropolitan Corporation of Lahore. The
permit is fixed, no new entry is allowed, but replacement of the cart
without changing the registration number haq been accepted for more than a
decade.

4.2.2 Operators of Stage Carriages (common service by bus and others)
(1) Private opefators

Most public transport service in the Lahore'Metropolitan Area is supplied
by . plivate operators. The service system is organlzed as in the following
way : : .

-1 Regional Transport Authority of Lahore (RTA) and Punjab Transport
Authority determine the route to be served by operators.

- 2 Private persons and enterprises who are willing to participate In
the public passenger service should report to the RTA to get a
permit for the- intended route by paying an annual fee.

- 8 The report should have an attached fitness certificate by Motor
Vehicle Examiner, a subordinated agency of PTA, or by a qualified
vehicle workshop, and the vehicle should be less than 2 years old,
based on the model year.

- 4 Insurance 1s compulsory for all vehicles and the driver should have
a public serviee vehicle driving license.

- 5 Tt is said no maximum number of permits is defined for the route by
RTA. Entrance is free if pre-requisite conditions  are fulfilled,
and exit 1s free. Hours for operation and frequency of trips is
dependent on the drivers.

Vehicle type and normal capacity by private operators are shown below:

Standard buses (Bedford, Himo, etc.) : 50-60 passengers

- Toyota Hlace : " 18-24 passengers
- Ford Transits : 16-20 passengers
- Mazda . : 30-40 passengers

Suzuki ' e :  8-10 passengers
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Figure 4.1.,1 Administrative System for Public Passenger
and Cargo Transport Service.
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Figure 4.2.1 Bus Routes in 1990
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Figure 4.2.2
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" Owners of véhiéléSgﬁbnf each route organize an association and  the
association 1s grouped into four federations. The association 1is an
autonomous body having the following activities:

- At the terminal point of each route in the central area departures are
regulated by an on-site manager. Iifs job 1s to ensure a schedule of
uniformly timed departures betfween the hours of 5 A.M. and 10 P.M.

- Order and éleanihg of the parking and queuing places.

- Accounting record of miscellaneous expenses and the receipt of
‘departure fee,

- _Minimize violation of route operation.

Thefe is'no officlalglimit to the number of vehicle permits, however it is
1ikely that the federations are tightly organized in a manner which
prevents free entry into the transit market.

(2) Public operator

Punjab Road Transport Corporation is the only public bus service
corporation, belonging to Punjab Province. 1In Lahore, it has 7 depots for
urban service and 34 scheduled routes. Its road worthy fleet is 1lsted as
212 vehicles, however only about 60 % of them are not operating due to
mechanical troubles and difficulty in procuring parts. The routes and
fleet are summarized in Table 4.2.1. Volvo buses are in use by the PRTC in
Lahore. _

(3) Othefs

The Model Town Communify owns 10 buses, 5 for a route to Rallway Station
and  the other to Mayo Hospital using the same rotite as PRTC Dbuses. They
are given permits by RTA and charge the fare in fthe same manner as the
PRTC.

Universities, colleges, and schools have their own buses or minibuses for
their staff and students. Route fare and frequency are determined by each
institutes. They are not required to obtain route permits from the RTA.
Private factories also have their own buses for transport of employees.
These buses are not administered by RTA.

(4} Overallldemands and services

Trips and seat capacities of those services are summarized in Table 4.2.2
by using the route data in Appendix Tables 4.2.1 through 4.2.4.

It is calculated from the Table 4.2.2 that the avallable seat capacities
per day in 1990 are 300,110 x 2 (Round trip) = 600,220 in LMA and 213,030 x
2 (Round ‘trip) = 426,060 for intercity buses. If the average turns of
Passengers per trlp is 2.0, the gross total seats available are 600,200 x 2
- = 1,200,000 for the bus service within LMA. Intercity service have a turn

rate of 1.0. Accordingly, 1,200,000 + 426,000 = 1,626,000 seats are .
avallable for the IMA as a whole.



The result of the person trip survey shows persons using the public buses .
are 1,481,000 trips per day. Person trips and available seats are not
equal but are close each other. The summarized trips and seats iIn Table
4.2.2 is considered to show the existing service of all public buses in

IMA.

{5) Trips of Buses and Mini-buses

Service trips of buses and mini-buses were aggregated on the main routes in
Figure 4.2.3 by using Table 4.4.1, Appendix Tables 4.2.1 through 4.2.4 = and
data of each route. Fig. 4.2.3 indicates trips or service frequency of
both directions in 19%0. {(Duplicated from Figure 13.4.1)

4.2.3 Operators of Contract Carriages
{Taxis and Rickshaws)

A1l taxis and rickshaws in Lahore are private operators. They'register- at
RTA Lahore and receive permit of a taxis or a rickshaw. A Vehicle fltness
certificate must be obtained every & month and an insurance coverage 1is

compulsory.

Table 4.2.1 Urban Buses : Routes and Permits

1. Private Operators with Permitsl)

(1984)  (1985)  (1990)  (1990)

*xd (Routes)
L2 X3
Mini Bus 996 1238
Mazda 24 80 2189 (47)
Private Bus 143 179 260 {13)
Suzuki Wagon 191 362 213 { 4)
Total 1364 1859 2571 (66)

2. PRTC Buses

(1979)2) (1989)2) (1990157 (1990)

(Routes)
Schedules 321 275 212* (34)*
On roads 145 167 85 (30)**

Notes: # Of the scheduled buses, 40% are assumed on roads.

Sotirce: #* The Study Team's estlmate, :
#%x% Routes with only a few permit vehicles are not included.

1) Regional Transport Authority Lahore, 19%0.

2} Punjab Road Traansport Corporation and TEPA-LDA
3} Worklng of PRTC (Memorandum of PRTC, 1990)
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Figure 4.2.3 Trips of Buses and Mini-buses
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Table 4.2.2 Trips and Seat per Day
(One-way)?)

Seatsl) Seat

Group Trips /Veh. Capacity
In LMA

PRTC bus 1368 T 68400
Private bus 770 50 55900
Mini bus 8456 20 169120
Suzuki van 869 10 8690
S. Total 11463 - 300110

Intercity service

intercity bus 26779 50 133950
Intercity mini bus 3954 20 79080
S. Total 6633 - 213030
Tota1%) 1809 - - 513140

Notes: 1} Seats include some standlng spaces.
2} One way service, WNeed to be doubled for the
round trip service.
3) Routes with a few permits are not included.

Currently 328 taxlis hold taxi permit, while they were 450 in 1980. There
is no limit in the maximum number of taxis to be determined by RTA, but the
number of taxis have tended to decrease. The reasons are, it is said,
strong competitive with rickshaws, other public service, and low revenues
which do not atiract new investors to the market.

Air-conditioned private taxis are operating in Lahore under a Special
Punjab Government Project, and are given permit by Punjab Transport
Authority. The number is 155 as of July 1990, short of the initial tayget
of 300,

There are 7,000 rickshaws with permits in Lahore. This volume is said to"

be the maximum number under the current policy of RTA. This is an increase
from 5,000 in 1880.
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4.2.4 Animal Carts
(1)  Tonga

Horse drawn caxts for passenger service are used on narrow streets and wide

roads 'as well. A-cart can be registered at the Taxation Office, Lahore
Metropolitan Corporation. The province has a rule not to Increase the
number of registered Tongas and Lahore has had constant number of 4040 for
the past ten years

1t 1s_'common that Tongas wait Ffor passengers at a stand adjacent  to the
terminal and stops of buses and minibuses. They then carry passengers to
inner areas which are not served by buses. Each tonga has maximum six seat
capacity for passengers.

{2} Rehra

Al antmal “drawn cart for cargo transport service is called a "Rehra".
These vehicles may be pulled by camels, horses, bulls or donkeys. Camel
horse, ‘and bull carts are also’ registered with an annual fee at the same
office as Tonga registration. The maximum number of Rehras  pulled by
buils, horses or camels is 5200 over the past ten years or so. Donkey
carts -are not sauthorized to serve for cargo transport, however an unknown
number - of donkey carts is used nevertheless for transport of variocus
commodities.

(3} Push Cart

Human- pulled ' carts are seen on roads quite often.  They are said to be
~contrslled by Zonal Districts of which there are 6 in the LMC. ¥o number
of carts 1s given by district. These slow moving carts are prohibited from
running on VIP roads, such as Jail Road, Mall, Ferozepur Road, Canal Bank
Road, and others. However, some are seen travelling on these roads.
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4.3 Inter-city Service

4.3.1 Administrative System

The administrative ovganizations covering the intercity service are mostly
the same as the case of urban service. They are shown  also in Figure .
4.1.1. Each RTA issues a permit of cperation when it recelves. . applicatlon.
by a private person or a company at its office. Accordingly, either.of the
two offices can issue permits for the same route since the route has two
end points. For example, a permit for a route between Lahore and Multan
can be applied for in the RTA office in either Lahore or Multan.

4,3.2 Operators

Intercity routes and permits filed in Lahore RTA are summarized in Table
4.4.1. There are scheduled PRTC buses of 366 on 54 routes. Private buses
of standard size with a permit total of 1660 are registered over 98 routes,
528 minibuses have a permits on 43 routes, and 1,055 flying coaches are
permitted on 55 routes. .

In addition air-conditioned- flying coaches which depart from Lahore
represent approximately 440 permits out of the total of 510 permits In
Punjab Province. :

Table 4.3.1 Intercity Routes and Permits (September, 1990)

Routes Pefmits

1. prrct) 54 . 368
2. PrivateZ)

Buses 98 1660

Mazda 43 528
3. Flying Coaches?) 55 1055
4. Air Conditioneds) _

Flying coaches and Buses 30 440

Notes: 1) Including "lease buses” from private owners. -
2) Routes in operation include one route with one permit, and
the same routes are counted separately if permit is issued
in different timing by RTA, Lahore.

Source: 1) Punjab Road Transport Corporation, 1990.

2,3) Regional Transport Authority, Lahore, 1990.
4} Punjab Transport Authority, 1990.
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4.4 Bus Terminals

4,4.1. ‘Geheral.Bﬁé Stand (Badami Bagh)
Bﬁdaﬁif Bé§h3 BuS'Stand. adninistered by Lahore Metropolitan Corporation
(LMC),  has . an area of 15 ha approximately. It is a terminus [for both
intercity . buses and minibuses excluding PRTC buses, with some transfer
urban vroutes for buses and minlbuses. A number of private shops of
different  -types and some units of LMC and other agencies are found in the
area. In addition the following facilities are located in association with
the bus service. _

-~ DBus bay areas : maln 21 bays, east 13 bays

- Interclity wagon stands (20 stands)

- Local wagon stands (4 stands)

- GTS workshop

. Taxi & rickshaw stands

- Tonga/rehra stands

- Qffices of administration, police stand, driver's rest house, waiting
roo for passengers, mosgues, etc.

Average  daily bus departures are given by the Commissioner of the General
Bus Stands:

- East stands (Shorkot, Sargodha, etc.) 500
- Main stands (Rawalpindi, Multan, etc.) 1000
- Intercity wagon stands (Sargodhé, Rawalpindi, etc.} 850
- Urban minibus stands (Model Town, etfc.) 250

Total departures per day 2400

Every bus and wagon entering the General Bus Stand for passenger . service
pays a fee. A fipancial profile of the General Bus Stand 1s shown below:

July 1990 - June 1991

Budget
_ Revenue Expenditure
Fee & Rent . Rs.6.0 million
Operation & Development Rs.5.0 million
$urp1us_ ’; Rs.1.0 million
total Rs.6.0 million  Rs.6.0 million
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4.4,2 Railway Station Avea (GTS)

The area in front of Lahore Railway Station is a complex of numerous bus
terminals. The GTS Terminal has an area of 8 ha, covering parking spaces
and busbays. All intercity buses of PRTC and NWFP depart and arrive here.
Street sides adjacent to the GTS Terminal are de facto terminals of
minibuses, flying coaches, A.C. coaches for intercity routes, and of PRTC
urban buses, private buses, minibuses and Suzuki wagons for urban routes.

According to a survey conducted by HFA Consultants in March 1990, the
departure of intercity buses are found as follows:

Intercity Routes

GTS Bus (Punjab and NWFP) 340
Wagon/Minibus 1250
A.C. Flying Coaches 400
Total Peparture per day 1990

Source : TEPA-LDA and HFA, 1990.

4.4.3 Others

There is no bus terminal facility beside the above two terminals in the
Lahore Metropolitan Area. Private buses and minibuses for urban service
have no terminal facilities, most routes has common roadside spaces for
parking, such as 01d Ravi Bridge, Bhatti Chowk and the Railway Station
Area. '

4-14



4.5"Trucks, Railways and Others

4.5.1 Trucks

All commodity carrier vehicles are required to register at RTA to receivc a
permit.  If the truck owner intends to operate in two regions, he has to
get” a permit also in the other RTA. In RTA Lahore most permits are given

to -‘operate in the region, covering Lahore, Okara, Sheikhupura, and Kasur
Districts.

Carriers are classified into two groups : public {general and commercial)
carriers and private {(non-commercial) carriers. The followings are the
total number of permits issued by RTA Lahore :

Public Private

carriers carriers Total -
Trucks 1728 960 2,683
Suzuki Pick-up 5496 9630 15,126

Total 7219 10530 17,809

"~ Source : RTA L&hore. October, 1990.

Long - body vehicles (trailers and truck-trailers} are mostly registered in
Karachi, not in Lahore. Another group of the long body wvehicles are
National Logistic Cell (NLC) which belongs to the Federal Government and
transport important commodities wostly to/from Karachi Port under guidance
of the Federal Government.

4.5.2  Truck Terminal

There. are no copmorn use cargo terminals in Lahore.  but, Minto Park Truck
Complex, the north side to the Iqbal Park is a huge complex area clustered
by a number of trucking company, warehouse, repair garage, spare-part shop,
barbershop, restaurant, ete. The area is adjacent to the fruit/vegetable
market, along the road between the old Ravi Bridge and the Badami Bagh
General Bus Stand. heavy tucks, small frucks, tongas and rehras move on
the road together with buses and mini-buses entering/departing Badami Bagh
General Bus Stand. Streets in the complex are occupied by parking vehicles
as well as those under repairing and loading/unloading. '

There: are - adhoc road side truck stands, located near walled city on the
Circular Road ‘and Ravi Road and others. At these sites trucks occupy
shoulders,  road-side spaces for parking, loading/unloading and repairing.
At the junction of Wahdat/Multan Roads, there is an Octroi office at which
heavily 3loaded trucks have to report and pay local tax. The junctlon {is
always crowded by traffic because the road space 1s nol enough for
separating the stopping vehicles from the passing ones. Some trucks use
the area for terminal points and transfer cargoes to small vehicles.

In :the similar way, there 1s minor truck standing peints at the southern
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part of Ferozepur road, at the eastern part df;G.Ta Road, etc. They afe
mostly for a local market, not in a scale of whole sale markets of
vegetables and fruits located at the northern part of Igbal Park.

Large trucks are not allowed to travel roads in day time between 6.00 a.m.
and 8.0 p.m., except Ravi Bridge, Bund Roads. and the-road of Ravl Bridge -
markets - Truck Stands - Badami Bagh. Inside the city, particularly in the
traditional old city areas, the cargo movement 1is -conducted ~virtyally
through day and night by various types of vehicles including animal - drawn -

carts.

4.5.3 Movement of Goods and Goods-VehicleS

In this transport system study of Lahore, main efforts were 1o estimate
person trips in the future on which a transport service -developmeni plan
will be established. Movement of good vehicles were surveyed only when the
subject person drove the vehicle or he was transported by a kind of those
vehicles. However, no details of cargo were studied in the person trip

interview survey.

4.5.4 Development of Truck Terminals in the Future

In accordance with the growth of Lahore urbanization the volumes of cargo
movement will increase. Whether those volumes increasing in the future can
be handled by the existing trucking complex at the north side of Igbal Park
should a component of development studies of Lahore. It is felt that the
existing truck service complex alone cannot handle the cargo movement which
is forecast to increase accompanied by population growth, income level
growth, urban spatial expansion, etc. : :

An improvement plan of the road capacity of the corridor Ravi DBridge -
Markets - Truck Service Complex - Badami Bagh is worthy for study as
discussed in elsewhere, together with a study to expand the existing
trucking service complex. '

Locations of a new truck service complex with possibility of -adjacent .

wholesale market development should be studied in a long range view: points.-
Their locations would be along the radial truck reads - and adjacent to
lahore Ring Road, subject for studies in the future., Lahore Traffic and
Transport Component in PUDP, undertaken by HFA suggested a new location of
Truck terminal at Babu Sabu at the junction of Bund Road and the - proposed
Lahore Ring road near Bakar Mandi (Discussion Paper 181, December 4, 1990) -
as a long term solution. However, 1ts feasibility study 1s not 1likely
included in the PUDP. : . :

Figure 4.5.1 shows a candidate location of the new terminals subject for
further studies:; one on the Multan Road and the other on:Ferozupur Road.
4.5.5 Rallways

The railway network in Lahore Metropoiitan Area is shown.in,Figure .4.5;2;-- 
The majority of passengers use the Lahore City Station and the result of -

one day passenger survey 1ls shown in Table 4.5.1. According to the time
table of Summer 1990, there are 59 trains departing Lahore Statlon daily.
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‘Figure_4.5.1_ Location of Truck Terminals
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And one train goes to Amritsar, crossing daily the Indian border daily at
Wagah.

Approximately, 15,300 passengers travel on trains daily at Lahore Station.
The volume 1s divided into ticketed passengers (8300) and others (7000}
which- is composed of wmonthly ticket passengers plus student ticket
‘passengers plus others including free riders. This is according to a
survey conducted on 7th October 1990. Statistical data of sold tickets at
each station, 1985-89, are in Appendix Table 4.5.3.

Passengers on other stations within the area are small in number. Some use
the train for commuting and business but the time schedule and frequency of
local trains does not seem to respond to demand. For example, at Lahore
Cantopment - ‘Station, 15 trains in each direction stop at the station.
Tickets sold in a day on 1l4th Qctober, 1990 was 509 and monthly tickets of
2L, Industrial = plants surround the station, - but an  extensive
commercial/business core is not yet developed near the station. Commuters
to the centre of the city by railways are also few. It is found a number
of passengers enter the train without buying a ticket and passengers exit
the train go out at various directions neglecting the station exit.
Pakistan Raillways began terminating a few trains to and from the south at
the Cantonment Station, instead of at Lahore Station in November, 199%0.
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Table 4.5.1 Rallway Service and Passengers :

Lahore City Station {7th October 1990)

Departures A - B G D E
Trains  Tickey Total Inter- ¢/D
Passengers Passengers viewed
1. To Sheikhupura/ 11 2,079 3,200 232 (14.00)
Faisalabad
2. To Shorkot 5 437 650 144 ( 5.00)
3. To Narowal 9 1,071 1,600 188 {14.00)
4, To Karachi/Multan '
Kasur/Pakpattan 18 3,132 7.050 476 (15.00)
5. To Rawalpindi 11 1,406 2,800 235 {12.00)
6. To Wagah (Domestic) 5 150 - ~ -
TOTAL 59 8,275 15,300 1,205 {13.00)
Note:
A: By the Time Table, September 1990, Information Centre, Lahore Station.
B: By Commercial Superintendent, Booking, Lahore Station.
C: Quick & crude counting 7th October, 1990.
D: Interviewed Passengers.

Remarks :

1)

2)

3)

4)

There 1is a train to India and from India respectively
via Wagah each day. The interview was not possible
because the platform is fenced by Customs Pepartment.

C. Total Passengers include monthly ticket users,
students, those who would buy ticket on the train - and
free riders. The counting was for a few fcoaches and
multiplied to the total coaches of the train; it was a
crude counting by the surveyors. _

According to the Ticket Collection Office of the
Station the total tickets collected at the Station were
9,582 on the same day.

Wagah line has a schedule of 5 trains departing évery
day, with the ticket passengers of 150.
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Figure 4.5.2 Railway Lines in L.M.A.
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4.5.6 Alrport

The civil Aviation Authority, 1its headquarters located in Karachi,
administers civil airports and flights throughout the country. The Lahore
airport is located on the easterp side of the Cantonment, a distance of 8
km from the Assembly Hall. It has a runway of 2740 m with 46 m wide,
bitumen surface. With radar and navigation ailds facilitles, the airport
can operate for night time departures and landings. .

Large aircraft such as DC-10 and A-300 are used at the alrport in regular
flight together other types including F-27.

The regular flight service at the airport is shown below, through which it
is found the airport has a daily schedule of 22-30 departures for domestic
lines and 2-3 departures for international lines.

Regular Flight : Departure and Arrival

Week Daily average
Domestic 304 43.4
International 38 5.4

Total 342 48.8

The number of passengers using the airport is shown 1in Appendix Table
4.5.1. The total number of arrivals and departures has increased from 0.83
million in 1981/82 to 1.36 million In 1986/87, an Increase of 10% per
annum. Cargo and mail handled are shown in Appendix Table 4.5.2. Cargo
totalled was 12,007 tons in 1981/82 and 18,240 tons in 1988/87, an increase
of 9% per annum. Mail showed an Increase from 731 tons in total of 1981/82
to 792 tons of 1984/85, however it decreased after that year. It is said
the decrease was caused by the liberalization policy to admit private
operators, such as TCS which are classified as cargo In CAA's statistics.

Minibus and PRTC buses provide service to the centre of Lahore and taxis

are available at the airport. No shuttle bus service between the airport
and the city centre is in operation.

4-20



4.6 USER'S CHARACTERISTICS

4.6.1 Buses and Railways

(1) Shares

Modal split between the bus and rail was studied by using the person Lrip
oh tables (B zones). It was found that the total person trips using bus
and rail in 1990 is as follows (refer to Chapter 2)

T {In per cents)
1) Public buses {(bus, minibus, suzuki) 1,481,500 (96.1) (80.2)

2) PR's trains 60,900 ( 3.9) ( 3.3)
3) Total of 1) and 2) _ 1,542,400 (100.0) {83.5)
4) Total public modes including others 1,848,000 C - {100.0)

Only 3.3% of public transit riders use the train service provided by
Pakistan Railways 1in the LMA, excluding through passengers. This
corresponds to 1.2% of all vehicle users including Dbicycles and
motorcycles. :

(2) ~Fare Rates

Bus. fares vary according to bus types, but differences are. negligible
within the LMA. They are listed in Appendix Table 4.6.1. Fares of minibus
service was taken to represent the buses and compared with the fares of the

second class on trains. Traln fares in LMA are a flat rate of Rs.2.00 upto
15k and Rs.3.00 upto 30km. They are shown in Fig. 4.6.1.

Figuré 4.6.1 Public Transpert Fares

Fare

Rs.
— Buses (Minibus)
--- Trains (Second Class)
4.00

Cs00) N R
I )

Railways
1.00-—~m(w_—ﬁini buses
— -+ + ——
3km Okm 10k 15km
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(3) Modal Split between the Existing Buses and Railway Service

Currently Pakistan Rallways provides long distance 1nter4regional service
and of which some stop at stations in LMA. Frequencies are low and not
competitive with buses and minibuses. Data, particuiarly with rallway
users, were not sufficient to develop a relisble model formula for modal

split.

Recognizing these disadvantages, the following analysis was ‘conducted Dby:
studying the data: : S

Trips : Zonal trip in B zones are used to find public service users and
rail service users. The total of one day's trips are used and
the percent of rail users among the public  service users are
calculated for selected zone pairs. :

Travel time : i) by buses & minibuses

. Approach section to/from the zone : 5 minutes per access
. Waiting time 5 minutes
. i.e. 15 minutes of access time from the zone i to J.
, Bus travel time : 20 km/hr {in City)
24 km/hr (outside City)

2) by train

. Approach section between the station and the road node:
5 minutes : : -
To and from the zone center, if there Is a bus route, bus’
time plus 5 minutes walk time and 5 wminutes wait ‘are
added. If there is a direct link from the node to the
zone center, a walk of 5 minutes is assumed. '

. Waiting time : Trains are not frequent, theréfore_ an
average of 30 minutes is used. Bus wait time: 5 minutes.

. i.e. 40 minutes of access time from the zone i to j. If
a bus route is used, the time on the bus plus bus wait 5
minutes are added.

Fares : As shown in Figure 4.6.1, the fares of buses and rails are very
close and it is assumed no difference in fare rate.

Route : The shortest route between the zone I to j is selected by looking
at the bus and railway route map, and the bus travel time Iis
calculated by 20 km/hr on the in-city roads and 24 km/hr in the
suburban roads. The travel time by train is calculated at 35
km/hr. '

The zone pair data showing the percentage of rail users are related to the
time factors.

., Pr Is quite small mostly around 1%.

. Time ratio factor is not showing a tendency of modal split.

. Time difference factor 1is selected to find a tendency of linear
relationship through regression analysis, but the value of "r" is low.
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Figure 4.6.2 Modal Split : Buses and Rallways

Pr = 2.586 + 0.064.{Tb-r), r? = 0.587
where Between the zone i and j

Pr : Percent of rail users

Tb-r : Travel time difference in minutes
Tr : via railways
Tb : via buses

Y
20 % |Rajl use - -~ - « = = - - = - - ~ -
: percentage
W% | == = m oo e o oo
v(%) = 2.586 + 0.064 Th-r
-40.4" .9 BBE—

-50 -40 -30 -20 -10 0 10

-:war : Time difference Th-r=0

The model through selected data shows the railway users have the maximum
percent of 2.6% when the travel time via bus and that via ralilways are
equal. If the travel time via railways is larger than buses more than 40.4
minutes, there are no rallway users and all use the bus service.
Percentages of rail users change along the line; as the travel time by rail
becomes larger than buses, the modal split share of railways will decrease
linearly. :

(4} Application of the Model

The model in Figure 4.6.2 was applied to the person trips in 1990 using the
c-zone matrix of public service users. Modal split between bus versus rail
showed - assigned  person trips on each link of the network. The traffic
count . data on. the screen line roads in LMA are compared with the assigned
trip volume on the same link as in the following Table 4.6.1.
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Table 4.6.1 Screen Line Check : Public Service Users

A - ' B ' _b

Screen Traffic count in Trip assignment A/B
: vehicles and persons  on the network -

Screen Line A 56222 vehl) 558269 1.04
(Canal Bank Crossing) 579294 prs _
Sereen Line B 53742 veh%% 391224 1.01
{Railway Crossing) 395918 prs
Sereen Line € 16054 veh%% 3215953 - 0.85
{New Ravi Bridge) 274905 prs

Notes : 1) Taxi, Rickshaw, Suzuki, Minibus, Bus, Insti. bus, and Tonga
2) Persons are tabulated by using the average occupants
observed. '

Passengers using each railway station are given by PR as in Appendix
Table 4.5.3. They are compared in terms of passengers per day as

follows:
A B C
PR's ticket Trip assignment
sales data on the network A/B
18,540 12,269 1.54

Notes : A from Appendix Table 4.6.2.

Since the persons using railways are relatively small and train. frequency
is very small, it is difficult to develop a diversion model. However, the
time difference model after changing the parameters is used for the
estimate of LRT and Rail users. -

4.6.2 Bus Passenger Interview
() Objective and Composition of Survey

The Bus Passenger Interview Survey was to collect information on typical .
travel characteristics of bus passengers who use urban bus ‘services and =
their comments on new services in Lahore. B

{2) Survey Method and Survey Period

Among the existing bus stops in LMA, the ten (10) major bus stops shown in
Figure 4.6.3 were selected as the survey stations. The -Bus Passenger
Interview Survey was conducted at the bus stops from 7:00 to 18:00 on
October 6, 1990. The interview was made only with passengers who were
waiting to use buses at the bus stops.
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The survey form for the bus passenger interview survey is shown in Appendix
Table 4.6.1 and includes the following survey items.

(3)

The
The
3.4

a.m.

b.

. Interviewed passengers

Sex. .

Place of Residence '

Address of Origln and Destination

Trip Purpose

Modes of Travel (Modes to come here}

Travel Time '

Bus Route No. The passenger intends to get on)
QOccupation

Age

“Monthly Income

Comment on the Current Bus Services
Others i

‘Survey Results

results of the survey are enumerated and the summary is shown below.
survey was condicted on the inward direction on selected points

.4} of TFerozpur and other roads during the morning time of 7:00 -

and the outward direction during the afternoon 2:00 - 6:00 p.n.

Men Women Total
Morning - 433 2 435
(To ‘center)
Afternoon 412 61 473
{From center) :
Total - 845 63 908

Trip purposes

The distribution of trip purposes in percentages.

To To To On Others Total
Work School Home Business
. (%)
Morning 57 8 9 12 14 100
‘Afternoon 24 3 45 & 22 100
Total 40 5 27 9 19 100

. Trével Time

(Fig.
11:00

Travel time is composed of 1) origin to the bus stop, 2) waiting time,
The total time becomes
larger when the survey stations are away from the central area to the

and -3) the time to arrive at the destination.
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south. Buses are frequent on main roads, but people have to wait 15
minutes in average because crowded buses do not stop and riders must
wait for a bus on a specific route. :

Access Waiting Time on Total Fare

board paying
Morning 19.2 16.2 33.6 68.9 2,80
(To center)
Afternoon 20.4 15.5 40.8 76.7  8.30
(From center)
Total 16.8 15.8 37.4 73.0 3.10

d. Perceived Modal Cholce of Public Transport

In order to determine the tendency of passengers to use a new form of
transit service, a question was included In the Interview asking about
their preference for a new service with a higher fare. In the survey,
questions were raised to know how much they would pay additionally to
use a faster service:

No express bus service exist currently in the LMA. The questions were
their preference for a hypothetical faster service. Answered are
classified in the following Table.

It is expected that a market mechanism works in the modal choice; when
a passenger prefers a faster mode or a better quality service the
service is charging a high fare and he has to pay a higher price. The
interview resulted in & tendency that approximately 75% of the
interviewed persons would pay Rs.1.88 in addition f€o the current
payment of Rs.3.00 if the service of a 30% ~faster transport are
supplied. They would pay Rs.2.32 if the new bus can supply a service
of 50% reduction in travel time. . .
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Figure 4.6.3 Public Transport Survey Stations
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Preference for New Service

Average travel  Average Services : - :
Iuterview Lime from orlg. fare paid Taster by Willlng to Faster by Willing fo Faster by Williig to
Lime to Desti, 15% pay - 0% pa o 50 pay

additionally additionally additionally

Horning so Mo aep R g 4 R ogp 418 B+ LY
persons 435 338 39 331
(%) (100} { 78) { 76) { 76)
Afternoon s Mo sop RSy 4 pasR s 4 Lo 28+ 2.29
persons 473 354 1] 357
(%) {100) { 75) _ _ {-72) { 76)
Total 53.18 in. 3.00 Rs 45 + 1L s 37 + 1.88 21 + 2.32
persons 308 692 _ - 670 668
(%} (100} ( 76) { 14) { 76)

e. Vehicle Ownership

The bus passengers asked if their family has a private
classified as in the following figures.

vehicle are

M/C Car, Others Total Not - G.Total
Jeep Owned
Morning 73 33 . 0 106 329 435
{To center) {17) ( 7) { 0} {24) (76) (100)
Afternoon 84 25 0 109 364 473
{From center} (18) { 5) { 0) {23) {77) {100)
Total 157 58 0 215 693 908
{(17) { 7) { 0) {24) {76) (100)

Remarks : Number in persons
{ ) in percent

The above figures show 24% of passengers have a motorcycle or car/jeep

in his family. ‘The reason of not using the private
tabulated as in the following way.
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a) b) ¢) - )
. Others in In mechanical Congested Others Total
family use troubles roads or
the vehicle difficult
in parking
Morning = - 80 10 11 5 106
{To center)
Afternoon 77 14 9 9 109
{From center)
Total 157 24 20 14 . 215
(73%) (11%) ( 9%) { 7%} (100%)

0f those answered there 1s a motor vehicle'in his family, 73% of the

respondents
family.
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'CHA?TER 5 URBAN GROWIH AND SOCIOECONOMIC FRAMEWORK

5.1 Socioeconomic Perspectives for 2000/2010

This -section aims to describe the outline of perspective on some socio-
cconoitlc Indicators related to the basic factors for transport demand
forccasting. First, the socioceconomic frame of the LMA as a whole 1s
estimated based on the official national and provincial plans. In the next
stage, the distribution of population, employment, and other factors by
area 1s then predicted.

5.1.1. Papulation
(1} Population in the IMA

The total population in the LMA is estimated as 5.43 million in 1990. Thus,
the average annual . growth rate between 1970 and 1990 was 3.4%. It is
believed that this figure is higher than the 3.1% which is the average of
all Pakistan, due to migration into the LMA.

People in 4.17 million, or 77% of the total in the LMA, live in the inner
ared. This concentration of population to the inner area has declined in
the 80s. Urban growth, in terms of population distrlbutlon is spreading
toward outskirts of the inner area of the LHMA.

Based on the growth trends of population and the following factors, the
population in - the years of 2000 and 2010 was forecasted as shown in Table
5.1.1 and Figure 5.1.1.

a)fIt was assumed that the natural growth rate of the LMA was equal to
the growth rate of Pakistan. To this was added the increase due to
‘migration,

b) The future nétural growth rate in LMA is based on the estimated
population growth rate of the Seventh Five Year Plan.

c) Cbnsidering‘ the past trend of migration to LMA, 2 cases of future
growth are proposed:

-Case 1 It is assumed that the future growth rate of migration
: will gradually decline in proportion to the natural
increase;
Cagse 2: It 1s assumed that the future growth rate of migration
' : will maintain the recent high growth.

The past trend of population growth and the results of aliernative
forecasts are summarized in Table 5.1.1.
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Table 5.1.1  Population Forecast of LMA, 2000 and 2010

© YEAR POPULATION ~ ANNUAL GROWGH RATE (%)

(% 1000) NATURAL _ MIGRATION _ TOTAL

CASE 1 CASE 2 CASE | CASE 2 CASE 1  CASE 2
1972 2, 748 , a
1981 3,854 3.1 0.7 3.8
1990 5, 450 _ 3.1 0.8 RN
2000 7,730 7,880 3.0Y 0.6 0.8 3.6 3.8
2010 10, 400 11,000 26Y 04 0.8 3.0 8.4

1/ Tth 5-Year Plan, l,e., 3.0% is growth rate of 1992/1933 and
2.6% is 2002/2003.

The estimated figure in case 1 was chosen as a fundamental 'framework'. for- |
the planning of urban transport system in the LMA, :

Figure 5.1.1 Population Forecast of LMA, 2000 and 2010
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(2) Population by Gender and by Age Group

pased on. the data in 1981, the population by gender and by age group(b

years) 1is Tforecasted for the year 2000 and 2010

rcohort" method.

For thé model, followings are assumed;

“Crude Birth Rate(CBR)
Infant Mortality Rate(INR):70/000 (cf. 113 in Pakistan, 1990)

Crude Death Rate{CIR)

Migration Rate

respectively,

applying

: 32/000 (cf. 43.3 in Pakistan, 1990}

: 8.9/000 (cf. 10.5 in Pakistan, 1990)

: 0.7%

(from 1972 to 1981 in LMA)

The results bf forecast are summarized in Table 5.1.2 and 5.1.3,

Table 5.1.2

Population Indicators by Gender and Age Group

19901/

Items 1981 2000 2010
Sex rate (male/100 female) 115 112 110 108
Bélow 5 years 0ld (%) 14.8 4.4 14.8 14.7
Below 15 years (%) 42.8 40.2 40.8 41.1
15 to 64 years (%) 53.6 55.5 54.5 54.1
Above 65 years (%) 3.6 4.3 4.7 4.8
Females of 15-49 yr.
(Baby-bearing age) (%) 45.7 47.5 46.9 46.7
Dependency rate (%)
{below 15 & above 64) 86.6 80.2 83.5 84.8

1/ Data in 1990 were derived from 1990 HIS

~Table 5.1.3

Population by Gender and by Age Group, 2000 and 2010

2000-LWA 2018-LAN

AGE - TeT74AL MALE FEMALE TOTAL MALE FEMALE
00-04 1.140.415 574,563 $60, 852 1,524,121 175,071 750, 050
05-09 1,081, 173 S60, 818 520, 93% 1. 466, 471 760, 254 6. 217
10-14 931,016 - 487.899 443, 117 1,282, 867 512, 286 £10, 581
15-19 154. 427 397, 937 356, 490 1,058, 12 558,410 $00, 302
2624 590, 494 365, 320 325,174 1,058,172 414, 213 424,838
25-29 603, 249 318, 451 283, 798 899, 031 389, 993 349, 248
30-34 524,838 214,028 250, 803 738, 246 136, 801 316, k11
45-39 446, 041 231, 526 214, 565 652, 912 300, 63t 286, 564
40-44 354, 317 186,778 161, 539 587, 215 266, 915 253, 193
45-48 117,872 144,533 133,139 520,708 221,029 208,483
$0-54 2089, 930 106, 344 102, 936 §29. 514 158, 134 148, 614
55-59 185, 040 91, 51% 93,525 306, 748 116,378 115, 317
£0-64 165, 031 89, 185 15, 852 231,75% 103. 191 96,181
§5-69 110, 240 38, 84¢ 51,391 200, 514 16, 280 15, 761
10-74 167, 447 97.913 69, 474 152, 041 106, 383 93, 704
13- 37,814 43, 0%1 39,711 147, 478 18, 232 69,746
TOTAL 7,130, 000 & 049,417 3,589,583 10,400,000 5,394,832 § 005,108
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(3) Population by QOccupation

Population, which was estimated by age group in the pxevlous gection, is
broken down by occupation. o

The following were the preconditions for this estimate:

a) Ratio of school enrollment is assumed to increase 1in accordance
with development of educational facilities, such. as primary,
middle schools and higher degree, professional, within LMA.

Table 5.1.4. School Enrollment Rate

(%)
1990_ 2000 2010
Primary School 86 93 100
Middle/High School 58 _ 59 | 61"

b) The ratios of "Looking for work™ and "Others” against to the total
work force are stable even in future.

c) Female workers will continue to increase following the past trend,
and comparison with other Islamic countries is also considered.
Table 5.1.5 Female Workers against Male Workers -
(%)

1981 1990 2000 2010
Lahore Dist. :
{LMA) 4.5 6.8 1370 19.2
{reference)
Pakistan 10.4% {1984)
Morocco 24.5 (1982)
Egypt 26.5 (1984)
Indonesla 64.9 (1986)

5-4



. The result is shown in Table 5.1.6.

Table 5.1.6 Estimated Population by Occupation, 2000 and 2010

7 {000)
2000 2010

~ Total Male Female Total Male Feﬁale
Total Pop. 7,730 = 4,040 3,690 10,400 5,395 5,005

Total - - ' _
Work: Force 5,508 2,900 2,608 7,408 3,860 3,548
. ~Wofk1ng 1,824 1,613 211 2,472 2,074 398
-Looking for 165 152 13 222 204 18
-HouseKeeping 1,561 - 1,561 - 2,027 - 2,027
-Student 1,539 880 6859 2,124 1,242 B82
~Others 419 255 164 563 340 223

{4) Work force by Employment Sector

Number'of-employment by industry sector was also estimated, considering the
following factors:

_ &) Number of employment in primary sector will increase slightly in

b)

future, while its share in all the sector will decrease.

Rumber of employment in secondary sector will increase
thousand from 1990 to 2010, and its share will decline
extent. The industrial estate for this sector will be
within the existing areas and along the arterial road in
of LMA. -

Fmployment in tertiary sector will largely increase both
and in share.

The tertilary sector Is also developed in the LMA, in
with the concentration of business/commerce function at
city centers existing and southern newly-developed.

The result of forecast is summarized in the following tables:

C.|T!
(41 ]

with 180
to small
developed
outer area

in number

accordance
the Dboth



5.1.2

following data.

Table §.1.7  Workers by Employment Sector, 2000 and 2010
SECTOR PROJECTION-2000 PROJECTIUN-2000
NO. (000) {% NO. (000} (%)
AGRICULTURE 128 7.0 148 6.0
MINING & QUARRYING 3 0.2 3 0.1
MANUFACTURING 268 14.1 344 13.9
CONSTRUCTION 93 5.1 124 5.0
ELECTRIC. GAS & WATER 47 2.6 69 ‘2.8
COMMERCE ' 434 23.8 606 24.85
TRANSPORT 88 4.8 129 5.2
FINANCE & INSURANGE 80 3.3 91 3.1
COMMUNITY & S$SOCIAL SERVICE T03 38.% 958 38.8
OTHERS 0 0.0 0 0.0,
ALL INDUSTRIES 1824 100. 0 2412 100.0
Table 5.1.8 Percentage Composition by Sector
Industry Sector  1981Y 19902/ 2000 2010
Primary i1.4 7.8 T 6
Secondary 26.2 20.4 20 19
Tertiary 59.4 71.8 73 5
160.0 100.0 100 100

1/ National Census
2/ Estimated by HIS

GNP per Caplta

capita Gross

a) Trends of GNP per capita, 1960 to 1988,

b) Perspectlves 1in the Seventh Five Year Plan and National Transport

Study (JICA,1988).
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The estimated GNP per capita is Rs. 16,440 in 2010 (at 1990.Iprice);.:ahd -
is 1.83 times bigger than that in 1990, at an annual growth rate of



Table 5.1.9 GNP per Capita, 2000 and 2010

Ttems. . 1987 1980 2000 2010

GNP-pef Capita

at 1987 Price (Rs.) 6,806 7,590 10, 340 13,900

at 1890 Price (Rs.) 8,877 12,230 16,440

Annual Growth Rate (%) 3.21 3.12 3.00
5.1.3 | Household Income Level

At first, the correlation between GNP per capita and average household
income of the natjonal level was examined, and this correlation was applied
to the future GNP per capita already estimated in the previous stage.

Y = 0.4712« X - 250.19

wherein, Y: Household Income (Rs. per month)
X: GNP per capita {Rs.)

r= 0.999
GNP per capita Average House-
(at 1987/88 price) hold Income
1977778 Rs.5,071 Rs.2,160/month
1982/83 6,055 2,560
1987/88 6,906 3,026
1992/93+% 8,088 : 3,562

# Seventh Five Year Plan

The regional difference between the income level in Pakistan and that in
IMA was also considered by the available data, and the same tendency was

applied even for the future. The average household income level in LMA was
finally obtained.

Table 5.1.10  Average Household Income, 2000 and 2010

: Year 1990 2000 2010
lleas T

GNP per Capita 1,592 10. 340 13, 300
(&s.)
Pamily Income 8 €622 5,300

(Rs. /Montny I EeEE o T
Pakistan '

Pakis 8, 150 5,180 1,080
ARs. AMonth) T e
Lahose 5,410 1,310

(Rs. /Month) - 3,908 7

Mote: 1940 value
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5.2 CONCEPTUAL LAND USE PLAR

Following the socioeconomic framework discussed in the previous section, a
conceptual land use pattern was developed to cope - with that framework.
Although this conceptual land use pattern had a very close mutual
relationship to transport network configuration, the land use pattern was
formulated prior to plaming the transport network system. .

5.2.1. Direction of Future Urhanization

Historically, Lashore developed from the Walled Clty, which "origlnated in
the Moghul Era. It has expanded as shown in Chapter 1 (Figure 1.3.3), but
there are some topographical and social limitations in 1ts future wurban
growth, which has been considered to be toward the south/south-west
direction as shown in Figure 5.2.1. . -

Figure 5.2.1 Direction of Future Urbanization

FLOQDER AREA
OF TilE gavl RIVER

CAKTONREXT AREA

DERECTION QF URBAK[ZATION

/

£ 558,

o L] 10 0 fard

in addition, renewal development in the existing urbanized area must be:
done to cope with future development pressuie, since some portions of the
area have inadequate land use and rather low density. Presently, there are
a few high-rise office buildings under construction and redevelopment
projects in the central area of Lahore, o '
Judging from the above-mentioned conditions, three (3) urban growth
alternatives are proposed as the basis for forecasting future traffic
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deriand. - These have been formulated after looking on the potentlals,
1imitations, and historical background of urbanization and previous related
studies.

(a) Centralized Pattern: ‘The existing urban activity center
: will continue into the future.

(b) Decéntralized Pattern (Twin-core Pattern): A new sub-center
will deVelop_in_the southern/south-western suburbs of the LMA.

(¢} Dispersed Pattern (Triple-core Pattern): New sub-centers will
develop not only in the south but alse in the north, beyond Ravi
River. . '

After careful'examination, these three (3) alternatives atre considered in
accordance with a time stream as 1llustrated in Figure 5.2.2.

= In the 1990s: Uranization will expand mainly in the southward

' direction based on the existing urban activity
center,

- In the 2000s: The new sub-center will start to develop in the

. southern area 1in order to cope with the future
population growth.

- After 2010: The population in the LMA after 2010 {s expected
' to more than double compared with 1990; therefore,
~a third urban activity center will be necessary in

" the north, beyond the Ravi River.
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Figure 5.2.2 Alternative Land Use Patterns . .
{ with Time Sequence )

Year of

.__-—7 6

M e
~



5.2.2. "i‘hé ‘Conceptual Land Use Plan

Based on the preceding discussion, the conceptual land use in 2010 has been
drawn as shown 1n Figure 5.2,3. The concept is described as follows:

(1)

- peyond - the - Ravi River will not extend nuch

. There are two bu31ness cores. located in the existing 01ty'center

between the radial road and the circumferential voad.

Urbanlzation will mainly extend to the south up to the old IMA
boundaly It is expected that the urbanization in the northern area

in 2010 due to the
limltatlon of the’ flood cont101 of Ravi River.

~and
:southern ‘development area. The concept of the southern sub-core is
shown in Figure 5.2.4. The sub-core is.located at the intersection

The radial road
is the main public transport corridor connecting with the existing

city centel It  would effective to introduce traffic wanagement
measures, such as A transit mall along ‘the public transport corridor,
to create types of urban amenities with priority to pedestrians and
public transport. For 'the surrounding residential area, would be
necessary to maintain ‘good residential circumstances by providing
adequate road network system , ‘which excludes through-traffic.

Figure 5.2.3. Conceptual Land Use Pattern, 2010

R

Jub-core

@ Bustness Cenler
Cantonesnt/Airport
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(3)

= st B mem

Figure 5.2.4 Conceptual Land Usg for the Southern. Sub-core
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The new industrial zones along trunk roads in suburban area, such as
Multan, Ferozepur, and 6.T. Road-east, will be developed in addition
to the existing industrial =zones, such as G.T. Road- nerth and
Sheikhupura road, due to the expected active economic act1v1ties in
the future. For the development of new 1ndustrial zones, it would be
necessary to create good industrial activity C1rcumstances taking into
account the distance between factories and the the. preservation of the
surrounding greenery, as shown in Figure'5.2.5.

Figure 5.2.5 Conceptual Land_Use fbr'Induétrial development
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5.3 DFMOGRAPHIC FRAMEWORK BY AREA

5.3,-1'." ‘Population at Night

Future.  population by zone was estimated, comsidering the future land use
pattern examined 1In the previous stage. The procedure of estimation is
summarized- as follows.

Fach 84 zones in the LMA were Cl&SSlfled into 7 categories according to the
types of . foreseeable land use/development in the future, and number of
night population (residents)_was projected. Table 5.3.1. explains the
simmary of this procedure and the result, and details are attached in
Appendix 5.

"Taﬁle'S;S.l. Types of Land Use and Population Distribution

Lénd'Use Urbanization Population Estimated
Type Characteristics Density/Trend Population
S _ {000)

Up-grading Stable or 6£21{1990)

Decrease 606 {2000)

(2,571 ha) 592(2010)
Stable Built-up area Stable 720
' ' 724
(6,214 ha) : 729
Growing Sti11 urbanizing Increase to the 1,244
level of 1,427
{7,706 ha) _ neighbours 1,811
Expansion ', Developing by scheme 1,584
2,536
(22,984 ha) 3,499
Néw Center Newly planned 100-150 person 186
per hectare 1,173
(25, 165 ha) 2,343
Suburban Surrounding area Natural increase 1,076
_ o _ only 1,283
{167,550 ha) 1,657
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5.3.2, Daytime Population

{1} Workers in Working Place

The total number of workers was estimated to increase, from 1.45 million in
1990 to 2.47 million in 2010. The allocation of increasing amount of  1.02
million workers was assumed by thelr industry sector as follows:

a) Primary sector:

b) Secondary sector:

¢) Tertiary sector:

A slight increa31ng in the number “of workers
assigned to the suburban area whele urbanization
was not planned.

A addition of 160 thousand w01kers was estimated
during the period.. Of these, 90 thousand will
be engaged within the ex1st1ng industrial area.
The rest will be distributed in the newly
developed suburban areas along arterial roads.

760 thousand additional wovkers are expected.
The distribution of working place is determined
depending upon the characteristics of a given
industry.

Table 5.3.2 bistribution of Workers in Tertiary Sector
Year Night Pop./ Areas to be Allocated
No. of Workers {1} (2) (3)
{000)
Population 621 268 44
1980 Workers 415 28 6
Population 606 1,288 464
2000 Workers 443 194 113
Population 591 2,495 964
2010 Yorkers 531 462 294

(1) Existing city center
(2) Expanding southern area including new qub -center
{3) New sub-center in south

The result of workers distribution is 1llustrated in Figure 5.3.1.
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Figure 5.3,1 Distribution of Workers, 1990 and 2010

Tertiary
Secondary
Primary

{2} - School Eﬁrollment_and Others

Estimates of the number of students and others were made by assuming the
following: -~

a) Students of primary, middle, and high schools are distributed
" githin the zones near their residence. Thus, students were
estimated in accordance with the residential population increase.

- b) Students of higher education, college, university, professional
schools.are allocated at existing facilities and also in newly
developing educational zones within the southern sub-center.

c) Othérs “such as housewives, jobless, and infants, are counted in
their residential zones.

The 'estimate of thé daytime population i{s tabulated and illustrated in
Table 5.3.3 and Figure 5.3.2.
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Table 5.3.8. Daytime and Night Population, 1990 and 2010.

Z00E T TR

POPULATIQRPOPULATIONDAY/NIGHT PUPULHIDN'FOPULA]‘]U AY/NIGHT | DAY POP  § NIGHT POP
K0, NAKR TN DAYTIMH AT NIGHT RATE  [I¥ DAYTINE AT NIGHT | “RATR | 2010/1900] 2010/1000
.1 | WALLED CITY 434034 355515 1,22 516654 | . 320600 1.57 110 0.03
2 | GOVERNNENT HOUSE §32068 243959 2.18 | 749598 252510 1 2.87( 1.4 1,04
3§ 16BAL TOUN/NEW CAMPDS 421841 402357 1,05 536862 sualol - iz - 1,87 1.20
4 ) SHAR BAGH - 262360 214BL3 | 0.95 290436 | . 275210 | . 1.06 1.11 1.40
5 | KRISHAN RAGAR ' 390519 495474 0.78 518760 654280 | - 0.79 1.33 1.32
6 | NIAZ BEG 192121 219758 0.87 357155 | 408d62 H.87 1.86 1.86
7 | BAGHBANPURA - B06825 643328 0.95 | 1061580 - 1136240 - - 0.93 1,75 1,77
8 | SHAHDARA - 181341 186150 0.92 584188 f 728671 - .0,80 3,22 - 3.7
% [ MAIN GULBERG/MODEL TOWN . 455831 397300 1,15 568314 483063 §.181 0 1,25 1,22
10 | TONNSHIP - 172832 214465 0.81 283028 | 340250 0.83 .64 1,568
11 | CANTONMENT-NORTH 318317 292856 |- . 1.08 640080 | 631917 - 1.81 2,01 2.18
12 | CANTONMENT-S0UTH 334223 431926 0.77 ! .637582 | 679556 | . 0.78. 1.81): 1,87
13 |} BAGHA 200471 226266 0,88 231081 § - 288788 .08 | 1.48 1.32
14 [ MOTA SINGHWALA 88159 124048 0.79.1 1760611 208600 |. o0.86] - 1.827 .-1,67
15 | BHOPATTIAN{SOUTHERN SUB-CORE)} 156888 186175 0.84.] 2004880 | 2341273 0.80 ) .13.35] 1258
16 | BHAIPHERY 138361 148611 0.53 211482 166248 1.908 183§ . 1.32
17 | SHEIKHUPURA 190304 202781 0.84 283962 267736 1,06 1.49 1,32
18 | WAHGA/RAININD ) 343734 373545 0.82 631520 585285 1.901 2.01 1.88
TOTAL ) 5430336 | 5430338 1,00 {1 10400242 | 10400242 1.00 1,92 ‘1.92

Figure 5.3.2. Daytime Population, 1990 and 2010

Daytime

2010
Mil. Persons
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CHAPTER 6 FUTURE TRAFFIC DEMAND

6.1 TFORECASTING METIIOD

6.1.1. Genefal

The overall flow of the traffic demand forecast, a quantitative benchmark
in order to formulate the Master Plan for the year 2000/2010, is
illustrated .in Figure 6.1.1.

The traffic demand is'éstimated, in daily "person trips". It is based on
the present trip characteristics obtained by analysis of the 1990 Person
Trip Survey {(HIS) results.

The items for demand forecast are summarized as follows:

Number of zones : 84 zones for the LMA { C zone system )
18 zones for the IMA { B zone system )

t

Categories of trip purpose : {5}
to work,
to school,
to home,
on business, and
private & others.

1

Categories of transport mode : {4)

' walk,

bicycle & mofor-cycle,
car{four-wheelers), and
public transport.

Time and Period : Weekday
Day base (24 hours)

Figure 6.1.1 General Flow Chart of Demand Forecast

[;Total Trip Generation
Trip-End by Zone

Y

Trip Distribution

!

Modal Split

v

Trip Assignment

6-1



6.1.2. Trip Generation Model

Since daily trip. generation depends upon the persons' characteristics such
as age, gender, occupation, car-ownership, 1t can be explained as 'the
number of trips generated per person". It is known as the trip generation
rate, defined by the following formula: _ . :

R1= Gi/Pi

wherein, o : _ , . '
Ry: Trip generation rate of a person with characteristics 1, .
G;: ALl trips generated by persons with characteristics i,

P Population with characteristics i.

These trip generation rates are calculated by the results of the analysis
of the 1990 HIS, and are also applied to the forecasted population for the

future.

6.1.3. Trip-end Model

Transport demand by zone is presented in terms of trip geheration' and
attraction. Trip generation refers to trips originating from a zone, while
trip attraction to trips made towards a zone.

Since the model heavily relies on trip purpose, the factors uéed ih the
trip-end model differ by each trip purpose such as "to work”, "to school”,
“to home™, "on business", and "private & others".

The examination on which indicators have close relationships to the trip
demand by trip purpose was conducted by analyzing the data of 1920 HIS,
between the trip generation/attraction by all mode and some socioeconomic
indicators, by zone. '

6.1.4, Trip 0-D Distribution Model

By using this model, the 0-D trip distribution and trip volume by 0-D palr
are estimated, based on the trip generation and attraction determined at
the previous stage.

Some applicable 0-D distribution models for urban transport  analysls and
planning are "Present pattern method", "Gravity model"”, "Opportunity model",
"Entropy model”, and so on. The combination method, both of "present
pattern method" and "gravity model”, is adequate in this study.

6-2



6.1.5.  Modal Split Model

The trip demand by transport mode is estimated after trip dfstribution
is derived in the preceding stage, applying the 'three-steps binary choice
model' as follows:

Figure 6.2.1 Moda) Choice Steps

S

0-D Trips (ALl MOdGS)——T~— Walk

—— by Vehicle Public
T

Private 2-wheelers
17
4-wheelers

1/ Walk trip share = f (0-D distance)
2/ Public share = f (private vehicle ownership of 0 & D zone)

3/ 2-wheelers share = f (2-wheelers ownership of 0 & D zone}

6.1.6, Trip Assignment Model

Trip assignment wmodels are used, as the final stage of traffic dewand
forecast, in order to estimate the assigned traffic volume along each road
and/or public transport network.

There are four types of trip assigmment in accordance with the level of
planning purposes:

]

Traffic demand assignment without capacity constraint on a
spider network

Traffic demand. assignment without capacity constraint on the
proposed network

t

H

'Capadlty'bonstrained trip assignment on the proposed network

Public transpbrt demand on public transport network/route
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6.2

The total number of trips made by the LMA residents,
demand forecast, 1s estimated as a "control total".

Total Number of Trips

at the first step of

The "trip generation rate" is applied to the estimated populatioh 1n' the
previous chapter, that {s, the trip generation rate by occupation obtained
by 1990 P.T. is multiplied by the estimated population by occupation.

T = L(Ry x Py)
1

where, , _
T : Total number of trips by the LMA residents

Ry: Trip generation rate by occupation i,
Py: Number of population with occupation 1.
Table 6.2.1 Trip Gemeration Rate by Occupation/Employment Sector
Occupation  TWIPOSE gork School Home Bustness Others Total - .
Feployment :
in Primary Sec. 0.37 0.31 1.08 . 0.03 0.43 2.22
in Secondary Sec. 0.48  0.25 1.08 0.07 0.44 2.34
in Tertiary Sec. 0.52 0.25 L1.15  0.07  0.49  2.47
Students 0.25  0.5% 1.13 0.05 0.44 240
Housewives 0.22 0.21 0.78 0.03 0.41 1.65
Others 0.56 0.20. 1.9 041 042 2,38
Total 032 0,3 1.00 0.05 044 2.4

Source: 199G HIS

Table 6.2.3 Comparison of Total Number of Trips

Table 6.2.2 Estimated Tofal Number of Trips
Trip purpose  ¥o. of trips (%) Trip rate Iteas 1990 2010 2010/1990 Ac?
otk (000} IMNHaﬂon . :
or 3,021 15.2 0.34 (5 yr. & above) 4,578: 8,875 1.4  3.4%
School 3,118 157 0.35 .
No. of Trips 9,779 19,863 2.0 3.6%
Home 9,287 46.8 1.0% . o
. Trip Generation _ :
Business 499 2.5 0.06 Rate (Average) 214 LY 1.05 -
Others 3,03  19.8 0.4 * Amual growth rate
Source: Study Team
Total 19,863 100.0 2.24 ' '

Source: Study Teas
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6.3 TRIP GENERATION/ATTRACTION BY ZONE

Trip generation/attraction by zone, following the beglnnihg stage of demand
forecast, were forecasted,

For ‘this forecast, the following model formulas were applied after
analyzing the correlations between the result of 19980 HIS and socioeconomic
indicators by zone. :

Gi or Ai = f .(Xi'. Yi Zl)

where,
Gi: Trip Generation from zone i,
Aj: Trip Attraction to zone i,
X{» ¥, 4;% Factors in zone i.

These models were examined for both trip generation and attraction by each
purpose of trip, and the results are summarized as follows:

"~ Table 6f3.1 Trip Generation/Attraction Model

G/A o Explanatory Factors Correlation
by Trip purpose Coefficient
Trip Generation
to Work " Employment at night
Primary,
Secondary &
Tertiary 0.9782
to School Student at night 0.9940
to Home Student at daytime &
Employment at daytime ¢.9112

on Business Employment at daytime
: Secondary &

o Tertiary 0.7505

_ Others Population at night | 0.8648
Trip Attraction

to ﬁork Employment at daytime 0.9921

to School Student at daytime (.9899

to Home Population at night 0.9578

on Business Employment at daytime
' ) Secondary &
Tertiary 0.8332

. Others Population at daytime 0.8332

Source: Study Team

6-5



The rtesults of trip generation and attraction obtained by applying the

above factors are adjusted to the total number of trips by -trip generation
model in the beginning stage of this demand forecast, and finalized as the

trip generation/attraction by zone,

A sumnary of the results 1s shown in Figure 6.3.1, with a comparison of
1990 and 2010 (all purpose, all mode)}, in an 18-zone system..

Figure 6.3.1 Trip Generation by Zone, 1990 and 2010

Generation

Attraction

(ol
SR

pRd

@.‘&%
‘ B

N

[ S

e
1880

40Million Trips
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6.4 TRIP 0-D DISTRIBUTTON

Regarding to 0-D distribution, a conbination of “"present pattern method”
and "gravity model" was applied, after due comparison of the results by
different methods with each other.

A result in the form of 0-D tables (In 18-zone system) is attached 1in
Appendix Table 6.2 , by mode: walk, private, public and all modes.

pesired lines which indicate the 0-D distributien pattern visually, are
presented in Figure 6.4.1.

Figure 6.4.1 Desired Lines, 2010

2019

- e
. \
& ' 411 purpose, All mode \llr
e Min, =15, 000 A
.

o~

All purpose, All mode
Min,=15,000

500,000 Trip EEEIEEEN
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6.5 MODAL SPLIT

The modal split, as mentioned earlier, employed the  three-step binary
choice model. ' L

6.5.1. Modal Split between "Walk™ and "by Vehicle"

The share of "walk" trips, at first, is determlned from 0-D table of_ alr
mode by applying the modal split model between "walk" and "by vehicle".

The "walk" trip, in general, depends. on distance_ from . origin to
destination. It is clear, also in LMA, that the share of "walk" trips
decreases proportionally as the trip length increases, and there are few
trips exceeding 6 kilometres. '

As a result of analysis of the 1990 HIS, the following relation was found
between the share of "walk" trip to the total and the distance.
b

Sw=a*x

wherein, ' B
Sy: Share of "walk" trip to the total(%),
x: Distance(km}, :

a, b: Parameter.

The appllcatlon of this model to the future estlmation was done, to inter-
zonal trips ) excluding intra-zonal trips (T . To the intra-zonal
trips, the dif%grent shares which were separateiy estimated from the
existing condition, and also taking the cotinu1ng motorization trend into

consideration, were applied.

Thus, two O-D tables, "walk" and "by vehicle", were formulated.
65.5.2, Modal Split between "Public” and "Private”

A correlation between the share of by "private " and privafe vehicle
ownership in origin/destination zones, was calibrated according to the
following fomula:

Sprv = 4 # Owni;j + b

whereln,
: Share of "private” trip,
Ogn Rk Average of Vehicle Ownership in zone i & j.
% Parameters

This formula was applied to the estimated future vehicle ownerships by zone
and the shares of "private" were caluculated by zone pair.
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_ 6;5;3: Modal Split between “two-wheeler™ and “Four-wheeler"

The'fsamé probedure as the modal share between "public" aﬁd "private”, was
carried out again for this modal split.

“The ownérships of four-wheelers im zone 1 and j, are used for the same type
“of formula, in place of the private vehicle ownership, at this stage.

The 0O-D table of "private” was devided into "two-wheeler" and "four-
wheeler"”, and four kinds of 0-D tables by mode were finally completed.

6.5.4.  Summary of the Result of Modal Split
The overdll'result of modal split in future, is tabulated in Table 6.5.1.

~ Table 6.5.1 Modal Share from 0-D Tables

Mode 1990 2010 2010,/1990
| (000) {000)

Walk 5,121 8,990 1.76
Private 3,280 7,269 2.22
Public 1,848 3,975 2.15
Total, 10,249 20,234 191
Totaly, 5,128 11,244 2.19

Totaly: Excluding walk

) Table 6.5.2 Moda! Share; Percentage Composition

Mode Including walk Excluding walk

1990 2010 1990 2010
Walk 50.0 44.4 - -
Pprivate  32.0  35.9 64.0 64.7
Public ~ 18.0 19.7 36.0 35.4

Total 100.0  100.0 100.0 100.0
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CUAPTER 7 MASTER PLAN STUDY

7.1 Plahﬁing Policy_and Approach

7.1.1 -"Summary:of‘the Existing Probiems

Based on thé-analysis of existing transport system/facility, identified
problens in LMA ‘are summarized as follows:

(1),

1)

2)

3)

4)

(2)

1)

2)

3)

(3)
1)

2)

(4)
1)

Road Network

Almost all traffic must pass through the CBD directly due to the lack
of the adequate circumferential road network, except for the Circular
Road around the Walled City.

The density of the arterial road network is relatively low in the
southern suburban area.

There are insufficient distributors in the Krishan Nagar and Shad Bagh
areas.

The dally tfaffic in 1990 on the Ravl Bridge is slightly over its
capaecity. '

Road Conditions

The deterioration of roads in the study area causes traffic
congestion. The problems are particularly pronounced on Bund Road
near Yatim Khana 1intersection, G.T. Road behind the Lahore City
Station, and Sheikhupura Road between G.T. Road and Sharagpur Road.

There are many roundabouts intersections in the CBD.

Tllegal bn—road parking and encroachment by commercial activities on
the primary and secondary roads in the CBD make road space narrow and
increase traffic "friction".

Road Traffic

Motorcycles and bicycles, which combined a share of 50% of the fotal
traffic, reduce eventual road capacity and increase traffic accidents.

Animal drawn vehicles near the Walled City area cause severe traffic

.Jams and contribute to accidents in that area.

Public Transportation

PRTC (Punjab Road Transport Corporation) 1is the only government
corporation - providing public transport services in the Lahore

‘Metropolitan Area. It suffers from accumulated deficit due to
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2)

3)

4)

(5)
1)

2)

7.1.2

extremely low fares and large personnel costs.. Consequently, the
level of service on public tramsport is low because  of the poor
condition of the bus fleet and poor schedule. adherence.  Therefore,
minibus and bus service conducted by the private sector has - expanded
rapidly in the LMA. . S

The use of inter-city bus terminal areas (Badami Bagh énd TS Bus
Stand) is inefficient due to the inadequate access to these terminals,

Bus traffic sometimes causes traffic jdms. This is due to the drlviﬁg 3
panner and minibus being provided by private Hi-Aces and the -
inconvenient service of PRTC conventional buses. : A

The use of the PR as urban transportation by LMA residents is. low due |
to the poor service of - shorter-trip operation, ‘gince the PR
mainly concentrates on longer distance trailns. : . o

Traffic Management and Transport Administration

Parking conditions in the city center are serious due to the  increase
in private cars. This is especially pronounced in the Anarkall area
along the Mall. ' :

Serious traffic jams also occur in front of schools along primary
roads, such as Jail Road and Durand Road due to illegal on-street
parking during scheool hours. -

A well coordinated system among various agencies in urban traffic is
not developed. A system should be developed in order to meet various
demands of the rapidly increasing road traffic. '

Planning Policy and Approach

Considering the analysis of existing transport conditlons and expected
futuire traffic demand, the planning policy for the urban transport master
plan of LMA in the year of 2010 1ls settled as follows:

Establishment of the compichensive transport system that ébuld
accommodate the future traffic demand In LMA, while maintaining the
individuality of the capital city in Punjab;

Preservation of urban amenities in Lahore;

Establishment of functional road network system, with radial and
circumferential roads, to meet the future road traffic demand;

Introduction of more effective public transporf System-with . higher
capacity, speed and comfort, to cope with the increasing public
transportation demand; o _

Consideration on the significant characteristics of transportation
conditions in Lahore, such as high percentage share- of 2-wheel
vehicles to the total ¢traffic and the very .wide variety of
transportation modes; : B o oo
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In addition, following viewpoints are considered especially for short-term
-planning. _

- 'Effective use of the existing transport system/faéility
‘- Improvement of existing bus service
- Efficiént traffic management measures
Plannjng:appfoaCh for the establishment of the transport master plan is

summarized in Figure 7.1.1.

Figure 7.1.1 Planning Approach for Establishment of the Master Plan

- Existing Transport/
Road Network
(Spider Network)

Public Transpo;zw Private Traffic
. Denmand(2010) _ Demand (2010)

Selection of
Major P.T. Corridors

1 Road Network
Pevelopnent
Evaluation of ) Requirenents
Existing {Bus)System {by Direction
- I /Sector}
Ketessity of
Olher P.T. System 7
1 Fulure Recessary

Road Netwvork

Candidates of
Future P.T. Systesms

Formulation of
Alternative
Systens/Ketvorks _ o
Road Network Financial
Bus LRT HRT Conditions
U
Establishaent of Economic
Adequate Evaluation
rban Transport
Network/Systess
Other Availahle
luprovenent
Options

Coaprehensive
Transport
Master Plan
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7.2 Analysis on 'Do Nothing' Case
7.2.1 Examination on Spider Network

The result of the traffic assignment of the traffic demand In the forms. of '
1990 OD and 2010 OD tables to the spider network (Slmplified network) is
shown in Figure 7.2.2. . _

¥rom this result, the traffic demand in LMA will 1ncrease approxlmately two
times in the next 20 years and the increase of the traffic demand along the
screen lines, such as Inner avea, Canal, Rallway, Ravi River and the
southern sections are 1.5 to 3.6 times of 1990 demand, as summarized in

Table 7.2.1.

The increase of traffic demand in the inner area is suppressed by the low .
increase of population growth: On ‘the other hand, the increase 1in the
outskirts of the urbanized area and the Ravi River, especially along the
southern outskirts 1s expected to be 2.65 - 3.62 times in the next 20

years.

Table 7.2.1 Increase of Traffic Demand by Difection'(Baséd on
the Demand Assignment on the Spider Network)

( '000 Person Trips/Day )

Screen/Section 1930 2010 2010/1990
Inner Area 2,616 - 4,520 1.73
Canal Bank 1,268 2,370 1.87
Railway 1,220 1,900 1.56
Ravi River 442 884 2.00
Southern Section-1 519 1,377 2.85
Southern Section-2 285 1,033 3.62

Figure 7.2.1 Location of Screen Lines and Sections '

\.
Y CANAL
v .
AV A =
Railway
},.,,\
o
>
-
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Fignre 7.2.2 Demand Traffic Assignment on the Spider Netiwork

411 Modes(1880)

G.T.Road Corridor

Sheikhupura-
Sharaqpur
Corridor

Mall-Jail Roa
Corridor '

Multan-Ferozepur All Modes(2010)

Corridor

1030
500

100
(x000trips per day)
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7.2.2 Future Demand Assignment on Existing NetWork

Though overall feature of increasing traffic demand In 2010 . 'has become
clear 1in the previous paragraph, a simulation method is applied to mnake
that forecast more in detail. The following two cases of traffic
assignment are compared: ' '

Case oD Table : Network
1) Présent Condition 1990 1990
2) Do Nothing 2010 1990

The result is summarized in Figure 7.2.3 and Table 7.2.2. The traffic
condition of LMA will be deteriorated to a ‘large extent, if no any
improvements were done from now. For example, average travel speed will be
from 28 km/hr to 11 km/hr and average congestion degree(V/C ratio) will be
0.9 to 1.7 respectively. '

Table 7.2.2 Summary of Traffic Assignment, Do-Nothing

Ketvork condition 0 peutln (+1000) peuvhour (+1000) __ Ave, velocity (w/h) V- ratio
Table  Inner  futer  Total Inner Outer Total Inner  Quier - Total Inner - Quter Tolal

Fxisting network 1890 8723.4 2296.4 11019.8 7436 533 7969 2824 139.26 3310 0. 88 .0. 2 0.5

Do Nothing 2018 17432.0 . 6748.5 24180.5 2948.7 671.2 3618.% 11.47  26.40 18.06 1.4 0.80 1.32




Figure 7.2.3 Tuture Traffic Assignment on Present Netwdrk
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.7.3 Road Network Improvement

7.3.1 - . Required Humber of Lanes by Sector
The required number of trunk roads by-direction in 2010 is calculated by

the comparison with future assigned traffic demand and the existing road
network capacity, as shown in Table 7.3.1.

‘Table 7.3.1 . Required Number of Road by Direction

Screen/Section A.Traffic B.Existing A-B Required
Demand Road Additional
in 2010 Capacity No. of Road

(000 PCU/day) (000 PCU/day) (4-1ane Road)
Canal Bank 598 432 166 4
Railway . : . . Di8 . 488 30 1
Ravi River : 172 T2 100 3
Southern Seciion-1 307 216 2 2
Southern Section-2 209 108 101 3
7.3.2 Network Configuration

(1) Basic Pattern
As mentioned in Chapter 1 and 3, the basic road network pattern of LMA is a
radial network pattern centered the Walied City.

Figure 7.3.1 Conceptual Network Pattern
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{2) DProposed Network Pattern

Based on the above Table, the existing ldentified problems, and the
planning policy, road network to accommodate the future traffic demand is
proposed in Figure 7.3.2. The basio conflguration of this proposed nctwork

is summarized as follows

(1} Three radial roads are newly created between Multan Road and Ferozepur
Road in the southern developed arca. The grid road network pattern
will consist of 6 radial roads i{.e., new 3 roads and existing 3 roads
and 3 circumferential roads proposed in the southeru sub-core.

(2} For the inner area, the creation of 4 circumfefential roads is
proposed to cope with the future traffic demand. New distributors
are also proposed for the areas with poor road service such as Krishan

Nagar and Shad Bagh.

{3} Three more bridges are needed to accommodate future traffic crossing
the Ravi River.

in order for the proposed network to effectively function, it will be
necessary to widen existing narrow roads which connect to the new 11nks -and
to construct (lyovers at the major intersections, etc. '
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Figure 7.8.2 2010 Road Network to Accommodate the Future Traffic

Distflbutdr' -—

from the Northern
Traffic

‘s Additional
Bridges on the

Ravi River

7-10

Demand
\
1 o
L
L \
1 -
R Y \
1
e ’
¢ »
i \
on s
:’;: ’,’/ e
E o S
o % & f
- g_\“" 0 \
/ »
/ ) Circumferential
Road
1
TBUND SoABy \. ’
| = 6.7, R0AD bt
& elLe r S T y
Ity LA foeine .
&
X )
()
) :_.r'

Creation of & Mew Radial Roads
Establishment of Grid Road Network
Pattern in the Southern Sub-Core

Existing road

—=—~—= Proposed road

10

VaZT N

g



7.3.8 Traffic Demand Assessment

In order to assess the proposed road network plan, a qhantitative
following
table and figures, and the proposed network is justified from this aspect.

exsmination was carrled out.

The results are summarized in the

Table 7.3.2 Summary of Traffic Assignment, 2010

Yetvork condition i peutka (1000} peuthour (+1000) dve. velocity (km/b) V-G ratio

Table Inner  Outer  Total Inner Outer Total Inner Quter Total Inner  Outer Total
Existing network 1990 87234 2296.4 11015.8 743.6 533 7969 28.24 38.26. 3310 0.8  0.22 0.958
Existing network 1930 8G86.6 22945 10981.1 724 832 7ILO 29.16 39.26 3362 0.83 .22 0.5%
with road clean-up : : :
Do Nolhing 2010 17432.0 6748.5 24180.5 2048.7 7.2 3619, 9 11.47  26.40 18,06 1.7 8 132
Do Nothing 2010 17385.¢ 67227 24108.6 2829.5 696.9 3486.4 1226 26 76 18.66 1.68 0.80 129
sith road clean-up .
Proposed lioad Hetwork 2010 16104.4 7147.2 23250.6 2118.4 357.8 2476.2 1822 4112 128.83 Lit 041 0.92

vithout PT improvement

7-11



~ Figure 7.3.3 Result of Traffic Assignment, 2010
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7.3.4 Characteristics of Major Proposed Roads .

From the 2010 road network shown in Figure 7.3.2, the proposed roads and
its function/charactristics are shown in_Table 7.3.4 and Table 7.3.3.

Figure 7.3.4 location of Proposed Roads
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Table 7.3.3 Function and Characteristics of Proposed Roads

~ Name of Read Location Length ¥, of Fanctions/Chavacteristics
o - {km) Lanes
#-11 6.7.Road - Sheiklmpura Rd. 2.0 § Distribute the north-east traffic along
Bypass. - - Bund kd. G.T.Road
Compose the part of Radial Road ¥o.l
{6.T.Road-North) -
Include new bridge coustruction-
R-21 G.T.Road Badawi Bagh 2.1 ] Distribute the north-east traffic along
- Lahore Station G.T.Road
' Compose the part of Radia) Road Ko.2
_ (G.T.Road-East)
R-60 Radial Rd. 0;4_4 C-7 10,2 4 Cogpose th part of trunk read network
Neo.6 Between Ferozepur ’ in the southern sub-core
. Rd. and Railroad
R-70 Radial RA, €4 ~ C-7 9.2 8 Yot only trank road but also aajbr public
No.7 Befween R-§ trausport corvidor in the southern sub-
. and R-8 cove. Thevefore, wide median is planred
R for the extension of new iransit systeim.
R-80 Radial Rd. C-3 - C-7 16.7 4 Compose the part of trunk road metwork
“Ro.8 Between R-7 in the southern sub-core
and Multan Rd.
B-100 Sharagpur - G.T.Read 9.0 q Bypass of Sharaqpur
“Bypass - - €2 Bistribute the traffic into the city
ceater
¢-11 Circua- Bund Road 2.8 4 tompose the part of circunferential Rd.
ferential - G.T.Road ¥o.1 {Immer Ring Road)
Rd.¥o.1 Distvibutor in the Shad Bagh area
¢-21 Circun- Bund Road 2.8 4 Compose the part of circumfevential Rd.
ferential - G.T.Read Yo.2 (Middle Ring Road)
Rd.No.2
¢-22 Shalimar Link Rd. 4.0
_ - Min Gulherg
¢-23 Bund Road 8.4 Incinde new bridge construction
- Sharagpur Rd.
C-40 Civews- Bund Rd, 45.5 4 Quter Ring Road
ferential - Sharaqpir Rd. inciude new bridge constiuction
Rd.No.4 _ -
C-SO_Circum—' Ferozepur Rd. 25.0 4 Bypass of Muitan Read
fevential - Bund Rd.
Rd.No.5 :
{-60 | 'Fei'ozepur Rd. 20.9 ] - C{mpnserthe part of trunk voad network
- Hultan Rd. in the southern sub-cere.
¢-70 | Ferozepur Rd. | 22.0 4 Compose the part of trﬂnk road network

- ¥ultan R4,

fn the southern sub-core.
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