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1 ABSTRACT

Out of South Asian countries, Pakistan is expeianthe fastest urbanization rate where more ttedhdf

the population will reside in urban areas aftertre®ven years. Such a rapid transformation inrugyaas
calls for an extraordinary response from spatiahping agencies. Handling of complex urban phenamen
with precision and time efficiency has createddive need for shifting from manual planning proesst
computer-assisted planning approaches. Althougtviguis studies on spatial planning practices ind®ak
have highlighted the stages and processes whengi@uof planning support systems (PSS) can help
improve the planning outcomes. However, the us@eaafspatial technologies and PSS have been quite
limited in adoption and undertake by the planningfgssion.

With the advent of Smart Cities renewed awarenadssapport of data driven approach and tools ssch a
PSS have assisted in bridging this utilization gapimprove the adoption of PSS in spatial plannmgny
researchers have emphasized the need for resetmaimderstandintg and documenting real world ases

in ofg PSS supported planning. This research dontsrtbe case study of Muzaffargarh as the firstiapa
planning practice in the country’s context where @nline Whatlf? PSS has been synchronized inldre p
preparation process and used for the developmeptaohing proposals. While documenting the details
about the employment of OWI in the preparation efiqurban structure plan (PUSP), it captures the
processes, opportunities and challenges along tiéh user feedback. The country context specific
procedural details covering the datasets, planfi@mgors and assumptions have been comprehensively
explained. It has been ensured that the detailssafficient enough to act as a guide for futurenpla
preparation tasks of similar nature. Similarly, ldreges and opportunities have been documentedra®p

the lessons learnt. This research concludes tleaOtiline Whatlf? (OWI) has demonstrated to be g ver
good fit in PUSP preparation. This PSS has showmprtvide a consistent and structured process to
interactively explore, future land development op#, which is considered a useful approach in PUSP
preparation.

Keywords: Pakistan, Planning Support System, Rbidn, Case Study, Smart City

2 INTRODUCTION

Globally, the phenomena of population growth hastriiouted to rapid urbanization at an immense saate

it is expected that the World will host 9.7 billigreople by 2050 (United Nations, 2015). Since 2@Hh8,
number of people living in declared urban areagHervery first time in history exceeded the numbéng

in rural localities (Angel & Sheppard, 2005; Unitddtions, 2014). This phenomena has affected Rakist
with relatively higher intensity where more tharifled the population will reside in urban areaseafbhext
seven years (GOP, 2015; Jan, Igbal, & Iftikharud@®08). Such rapid urbanization calls for prompd a
well thought actions by urban planners to managdiapgrowth. In Pakistan, urban growth is manalged
employing various forms of spatial plans. Peri-urlspatial plans (PUSPSs) are one those instrumemthw
are mostly prepared using conventional and manugthods (Anjum, 2008; The Urban Unit, 2009).
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Throughout the plan making process in the PUSHs, level of technological incorporation has beery ve
limited (Afzal, 2016; Hussnain, 2013; Hussnain kt 2017; Husshain, Wakil, Waheed, & Tahir, 2016).
However, recently, one of the plans (Muzaffargad§P) has formally embedded a planning support syste
in its preparation exercise and witnesses improvedk efficiency and enhanced quality. This research
documents the case study of Muzaffargarh as a gaaadice in the country’s context.

The Online What-If? Planning Support System (OV®lah open-source, scenario based PSS deployed and
managed by the Australian Urban Research InfrastreidNetwork (AURIN) (Pettit et al., 2015, 2013)\WD

has been used and tested for various land usecandro planning applications, as well as in isvpus
desktop version (Pettit, 2005; Pettit, KeysershBjs & Klosterman, 2008; Pettit et al., 2015). Ame@asure

to improve the adoption of PSS, Vonk & GeertmanO@0have emphasised the need for research and
documentation of good practices of PSS supportadnghg (G. A. Vonk, 2006; G. Vonk & Geertman,
2008). More recently, Russo et al. (2018) iderdifiesues of usability of PSS and provided recomrmatoa

to support further adoption which includes the edion and training of urban planners in using PR&s60,
Lanzilotti, Costabile, & Pettit, 2018).

While OWI provides detailed documentation on dakgppration, suitability factors, weightings, suiliép
calculation, land use demand, and land-use allmtsitthe tool has its challenges. This researtimes the
potential of OWI utilisation in peri-urban structurplan (PUSP) making by urban planners, while
highlighting the opportunities and challenges fadeding the OWI adoption in the spatial plan making
process. Hence, this research documents the atpticaf the Online What-If? PSS in the preparatain
PUSP of a particular city in Punjab (Muzaffargarh).

3 CASE STUDY OF THE MUZAFFARGARH PERI-URBAN STRUCTURE PLAN

Muzaffargarh is district headquarter but a smail m the south-west of Punjab Province of Pakistars
located on the bank of Chanab river at 308N and 71°1B6"E, covering an approximate area of 33 sq.km
and housing approximately 250,000 people. Theldty a gross density of 62 person/ acre with anadnnu
population growth rate of 5.81 (Wakil, Hussnain sMfj & Abdul Jabbar, 2016).

Muzaffargarh PUSP targets to provide spatial plagmgjuidelines to manage urban growth in the pdyanar
area of the city for the next 20 years, i.e. 208bas been prepared by a team representing thsodam of
Sustainable Development Policy Institute (www.salgj), City Pulse (Pvt) Ltd. (www.citypulse.com.nd
National University of Sciences and Technology (NY®ith due involvement of TMA-Muzaffargarh and
other relevant stakeholders (Wakil et al., 2016)e Team comprised 11 town planners and 4 GIS expert
Most of the team members had no previous experiaitteOWI. Hence, skype based training (5 x 1-2hr
tutorial sessions) were conducted by the AURIN téauskill up the plan makers. This PUSP is the Vigsy
and only project in Pakistan which has benefitamfrsuch planning centric geospatial technologies, i
general, and the OWI PSS, in particular, duringreparation.

This case study focuses on the use of OWI for dind Isuitability and land-use allocation analységes.
Figure 1 explains the flow of steps required toiead this task including data preparation, progattp, and
demand setup, allocation setup, developing suitalilaps and developing allocation maps.
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Relevant Questions:

‘ Data preparation (5_99 Fig. 2 for details) ‘ What are the planning factors related to location, policies,
future plans and developability that you wish to use in next
OWI Setups stages?
BipiectiSetup What are the existing land-uses in study area?
f/befine existing land-uses fy Which of the existing land-uses are developable and which
: % are to be preserved?
| Define suitability land-uses For which land-uses suitability analysis will be conducted?

What are the planning factors and their respective values

{Define suitability factors Feeeeen . . , N Y .
= ’ .+ which will be used for suitability analysis?

Demand setup

v

Allocation setup

What is the demographic trend in terms of population,
housing units, households and vacancy rate?
. Is there any zoning plan, already approved spatial
{Specify planned land-uses field :-("\" guidelines to follow?
N
:Specify infrastructure control field /— ~ : s there any plan for infrastructure expansion which needs
N @ tobe considered?

‘Specify growth pattern control field — 1\ : Do you want the growth to be phased over the years?

Ny

OWI Scenarios \‘:f

Suitability S i ‘(— ]
SRS RD Which of the land-uses can be converted to which of the

other land-uses?
For each land-use, how you weight and rate planning
factors?

{Specify land-use conversions

'Specify importance weights and ) -
il } <
suitability ratings

Generate suitability maps and
reports

What is the future land demand for each use?

«

‘ Demand Outcome

v

‘ Allocation Control Scenario

v

Allocation Scenario ‘

What parameters you want to use to control the land
allocation process?

Generate allocation maps and ‘
reports

Figure 1: Procedure for land suitability and lars-@allocation analysis with OWI

Development of vector data layers
Topology Rules: No Overlaps, Must not have gaps, Must not have dangles

Centerline || Points of service a.rea Water Infrastructure |}
1 R . boundaries: . R
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| ; existing & i
3 (Polygons) || network (points) future (Polygon / & future® (|
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| | | | [
. — T
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| Analysis Service\ ﬂ/]ulti—ring \[ Natural Dlafa on
3 | area || buffer || Neighbor S
| \ . ) / . factors for
| analysis analysis Interpolation sampled
. I | locations
A S L | —

-
< \ 4
‘ ‘ Resulting factor layers ‘ ‘
Data on
planning
factors for Spatial Joins
all parcels

Finalized UAZ file
(Parcel level polygon file containing
data on all planning factors)

* Layers containing future service area boundaries and future infrastructure lines
represent the future expansion plans of P&D department and TMA

Figure 2: Data preparation and creation of UAZ fidle Muzaffargarh PUSP

3.1 Data preparation

Data preparation for OWI is one of the most impatrtaut relatively less documented stages. Thisestag
requires comprehensive and relatively tedious m®e® of preparing data for each and every paroeit i
the factors which will be used during plan makindpter stages. Since OWI requires a single UAZfGum

REAL CORP 2019Proceedings/Tagungsband ISBN 978-3-9504173-6-4 (CD), 978-3-9504173-7-1r(ri E
2-4 April 2019 — https://www.corp.at Editors: M. SCHRENK, V. V. POPOVICH, P. ZEILE, PLESEI, C.BEYER, J. RYSER



Application of the Online Whatlf? Planning Supp8yistem in Peri-urban Spatial Planning; Case studfudaffargarh, Pakistan

analysis zones) of the study area (a shapefileagdng a polygonal layer of parcels filled withrditte
data) as input; all of the data preparation happefisre setting up an OWI project.

Figure 2 explains the process adopted to createmberpinning UAZ file for OWI during Muzaffargarh
PUSP preparation. First of all, vector layers h&een developed using heads-up digitization on high-

resolution satellite imagery. These layers incluttez building and land parcels, center line roaus ail

network, water bodies and POls. Furthermore, layepsesenting service areas (water supply, sewgrage

solid waste collection etc) and infrastructure dirfhigh tension electricity, gas etc) have alsonbereated
showing the current coverage and the future plarsas been ensured that all the layers comply ién

topological rules; "No Overlaps" and "Must not hayagps"(though this is not a requirement in OWI) for

polygonal layers and "Must not have dangles" fdylpee layers.

At a second stage, depending upon their natursetlagers have gone through service area anatygsisi;
ring buffer analysis or/and neighborhood intergotatanalysis. Later on, the resultant attributdar(ping
factors) have been attached to each parcel thrtaggtion-based queries and spatial joins. Finadfyer
removing slivers and muti-part features, the UAZstfile has been finalized.

In the case of Muzaffargarh PUSP, the final UAZ taims 52,000 parcels representing parcels of lantd a

data on the following factors/variables has bearelbped and associated with each parcel in UAZ:

Sr. | Factor Indicator Definition / Classification| Prepared lleoted by Usage in OWI
No. | Category
1 Development | Land-use All land uses Field survey Defining exigtiand-use
potential and suitability land-uses
2 Development | Land Value (per marla) Equal intervals froffield survey Defining suitability
potential 100000 to 1000000
3 Composite Age and condition of building Rangd-dfo scale Field survey Defining suitability
4 Future Plans Accessibility through futyrées Future plan of P&D Growth pattern control
roads No department and TMA
5 Future Plans Future area for municipédés Future plan of P&D Growth pattern control
services No department and TMA
6 Development | Growth trend Rapid Field survey, historic imageGrowth pattern control
potential Slow analysis
No growth
7 Policy Declared commercial Yes Declared commercial roagScenario making
No under  Commercialization
policy
8 Policy Agriculture productivity Range of 1-10 kea High-value agriculture landScenario making
from Revenue department
9 Locational Flood Prone Area High Risk, Medium R|d=ield survey, flood zoningDefining suitability factors
Low Risk map
10 | Locational Adjacent to primary roads Yes Buffer analysis As above
No
11 | Locational Distance from built-up area < 0.5 K, - 3 km Multiple ring buffer analysig As above
3-5km
12 | Locational Distance from Residential Area < 1, Rm 3 km, Multiple ring buffer analysig As above
>3 km
13 | Locational Distance from bus terminal >5 km,5km, Service area analysis As above
<3Kkm
14 | Locational Distance from Railway Station < 3 km, - 5 km,| Service area analysis As above
>5km
15 | Locational Distance from canals Equal interviaem 100| Multiple ring buffer| As above
m to 1000 m analysis
16 | Locational Distance from higher orderlkm, 1 -3 km, Service area analysis As above
education facilities >3 km
17 | Locational Distance from higher orderlkm, 1 -3 km, Service area analysis As above
health facilities >3 km
18 | Locational Distance from higher orderlkm, 1 -3 km, Service area analysis As above
employment centers > 3 km
19 | Locational Distance from Industry <1 km, 1kr8, Service area analysis As above
>3 km
20 | Locational Distance from Landfill Sites <0.505 - 1 km, Service area analysis As above
>1km
21 | Locational Distance from Primary Roads < 0.918,- 2 km, Multiple ring buffer analysig As above
> 2 Kkm
22 | Locational Distance from Sewerage Pipes <0.6.5; 2 km, Multiple ring buffer analysig As above
>2km
23 | Locational Distance from Overhead Pubkc0.5 m, 0.5 -2 km, Service area analysis As above
water tanks > 2 km

Table 1. Planning factors associated with eachgbardJAZ
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3.2 Project Setup

OWI project setup is required to create a new ptajeOWI where the user is allowed to specify Udata
fields, define existing land uses, define suitaplind uses and define suitability factors.

Specifying the ‘developability’ of a land-use isvary important consideration at this stage, aegicdbes
which of the land-uses (i.e. land parcels carryiveg land-use) should be considered developablbelcase
of Muzaffargarh PUSP, the following assumptionsehbgen considered:

- All land uses falling under existing built-up areas ‘not developable. Non-developable parcelsiod |
are forced to remain as they are throughout thdevinodeling exercise in What-If (i.e. it is a région
imposed on the allocation algorithm, regardleshefsuitability index).

«  Within the existing built-up area, parcels containvacant land and agriculture land of low produtti
are ‘developable’

« All land parcels falling under peri-urban area &levelopable’, except agriculture land of high
productivity, orchards, nurseries and fruit forrmgveyards, waterbodies, right-of-way of primargds,
religious buildings (mosques, shrines etc).

As a next stage residential, commercial, industpgablic and parks open spaces have been declartt: a
land-uses for which suitability maps will be gerteda Later on, planning factors have been specHied
their values have been initialised. The list ofpliag factors is given in Table 1. See Figure 3 Rigdre 4.

WhatIf Setup *
Add New Item
Land Use Label Assodated LU
Public_Other educational health, Public_Other @
Commerdial hotel_guesthouse,commercial @
Residential residential, Public_Religious @
Parks and Openspaces parks_open_spaces @
Industrial industrial @
Back Next

Figure 3: OWI screenshot reflecting land-use forchisuitability scenario will be generated

WhatIf Setup *
Add New Item Initizlise Values
UNION Column Factor Label « Value alue Label
Dist_Bus Distance Bus Terminal @ 0 HighRisk High Risk (=]
Dist_Res Distance Residential @ 1 LowRisk Low Risk @
Dis_Indust Distance Industry @ 2 Medium Risk Medium Risk @
Dist_Rail Distance Rail @
Dis_Can_Mu Distance Canal Multple @
Dis_Employ Distance Employment @
Dist_Healt Distance Health @
Dist_SewPi Distance Sewarage Pipes @
Landvalue2  Land Value @
Dist_Edu  Distance Education @
Ad_Prone  Food Prone @
Pri_Roads Distance Primary Roads @
PPR  Parcel Primary Road @
Dis_WTank Distance Water Tank @
Dis_Lndfil Distance Landfill @
Dist_Buit Distance Buitup @
Back Mext
Figure 4: Interface for specifying planning factarsd factor values
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3.3 Demand setup

The calculations of future land requirement acewydo residential and employment land demand issdon
through Demand Setup. For Muzaffargarh, the dalli@eated from primary surveys has been used to input
the current statistics for population, househololding units, employment etc. Values for two prasio
years 2006 and 2011 have been calculated usingkgianential growth formula based on the resultto8B
Census report. 2036 was specified as the Projegéar.

3.4 Allocation setup

Allocation setup allows the user to specify thedlaadlocation for projected land demand from three
perspectives including specification of alreadynplked land-uses, infrastructure control and grovatiejpn.

In the case of Muzaffargh, the previous outlineaedepment plan expired in 1997 and there is no apple
zoning plan which could be used to define planrdiluses. However, some approved housing schemes
and projects including Allama Igbal town, Tayyipodgan Housing complex and some designated parks
were specified in planned land-use field. For istinacture control, 1&S department was consultedenvtiie
growth pattern was derived from discussions withutban planning department of TMA.

3.5 Suitability scenario

The Suitability scenario setup permits the usesgecify land use conversions, define importanceghisi
and suitability ratings for the planning factorsealdy enlisted during the project setup, compuitlsility
scores, and finally view suitability maps and repor

It is important to mention that only the land usdsch are marked ‘developable’ during project sedu@
allowed to specify land-use conversion. In the aafskluzaffargarh, all of the developable land-usese
checked for conversion into the suitability lanasisAt the next stage, planning factors were thssigaed
relative weights according to their associatiorhwvdifferent land uses. Weight assignment was aestitsg
process which was based on the opinion of urbampls and government officials.

3.6 Demand scenario

The demand scenario function of OWI allows the sisercalculate or specify future demand for lanacts
demand can either be generated using projectionqmpulation and employment growth assumptions or it
can be specified manually for various land-usese Térmer process is relatively more data hungry,
especially as data related to employment-related ¢eemand is not available at a fine grain scaéndd, for
Muzaffargarh, future land requirements for eactitase were derived from the National Reference Mhanu
(NRM) using projected population for the year 208€e Fig 5.

3.7 Allocation scenario

This is the final setup which helps the user ingdting the projected land use demands specifi@kmand
Scenario to different locations on the basis oirttedative suitability, as defined in the SuitétyilScenario,
and the allocation controls defined in an Allocat®ontrol Scenario.

For the allocation setup, the suitability scenadgiemand outcome, and allocation control scenane haen
used. The land-use order was defined as per thireatent of our study area.

Analysis - Manual Demand *®

Scenario Name: Demand_Outcome_1 Analysis Type: Manual Demand Save

land use 2036
commerdal 2117
educationa 82.26
health 82.26
hotel_guesthouse 4
industrial 354.03
parks_open_spa.. 193.61
Public_Other 20,57
Public_Refgious 20.57
residentia 1354.97

Figure 5: Future demand for land-uses generatedyWRM and provided to OWI using Manual Demand djtion
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4 RESULTS AND DISCUSSIONS

In the Muzaffargarh PUSP case study, OWI has heipaptnerating parcel-level land suitability maps f
five different land uses. Once the suitability ssoare calculated, suitability maps can be vieveedahy

selected land-use. Figure 6 shows the suitabilitgpsnfor commercial and industrial land-uses in
Muzaffargarh.

Analysis - Suitability ¥

Analysis Mame: Suitability_Scenario_Tcopy Area of Study: MZ Upload Factor(xLS) Duplicate Scenario  Conwertibles(XL5) Factors(XL5) Scores(XL5) Scores(PDF)

Convertible LUs Suitability Factors Map

Layers Basemaj
@ Commercial @ 0sMm J
Industrial Goog
_) Parks and Goog
Openspaces i
Public_Other
Goog
Residential
Stam
none b
Wapda Colany
& N7
& N7,
Muzaffargarh . N
Allam 1gba Lo =
Town Muzalfargarh
Legend:
B Mot Suitable
B Low
W Medium Low
B nMedium
Mediurmn High
High
Suitahility Score Colors -
1] [ 0 Loharanwata
Analysis - Suitability ®
Analysis Name: Suitability_Scenario_1copy Area of Study: MZ Upload Factor(¥LS] Duplicate Scenario  Convertbles(XLS) Factors(¥LS) Scores(iLS) Scores{PDF)
Convertible LUs Suitability Factors Map
Layers Basemap i &
Commercial @ 0SM r
@ Industrial Googl =
Parks and Googld
Openspaces Goagh
Public_Other
Googlt
Residential
Stame| Mo
nens Stame
Wapda Colany B
= NTE
7n
Mugzaffargarh . o . -
Allam Igbal NTD -
Town Muzafargarh
Legend:
M ot Suitable
W Low
B Medium Low L
B Medium s
' Medium High
High
,
P i b

Loharanwala

Figure 6: Suitability maps for commercial and inglia$ land-uses (top to bottom) display in OWI

The allocation module of OWI helped in translatpajicies (preserving agriculture and forest laneid
development in flood prone area etc) and publiorjifés into a spatial plan. Figure 7 illustrathe tand use

allocation for each parcel of Muzaffargarh. Finedulting maps were used to formulate the zoning pfa
the city.
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Analysis - Allocation X
Analysis Nlame: Allocation_Scenario_2 Analysis Type: Allocation Save (Compute Analysis Excel Report PDF Report

Information Map

Legend:
B Fcommercial
Feducational
B Fhealth
M Fhotel_guesthouse
B Findustrial il
M Frnon_building_uses Agriculture o
M Frion_building uses Dumping_grow, 1a Cotally
Frion_building_uses Forest
Frion_building_uses Graveyard
Frior_building_uses Meadows
M Fron_building_uses Nursery Muzaffyrgarbe®
M Frnen_building_uses Orchards
Fnon_building_uses Vacant_Land
Fnon_building uses Vacant_plot
B Frion_building_uses water
W Fparks_open_spaces
B FPublic_other
FPublic_Religious
B Fresidential
FRoads
M Fyiater Body water_body

Toy rga 9 3

‘ [ b -

Figure 7: Screenshot depicting the parcel levaldase allocation for Muzaffargarh, displayed in OWI

4.1 User Feedback

Almost all of the team members involved in the Mitemgarh PUSP has shown a higher level of satisfiact
with the OWI as it provides effective tools to soppanalytical planning tasks which have been suife
from extremely low GIS utilization earlier. Furtineore, OWI overcomes the common demand and supply-
side limitations related to PSS output quality, ru&endliness and disintegration of tools by oiifiey
planners a set of powerful functions for generafisagd-use suitability and land-use allocation sdesa
under any given set of conditions/ assumption. &/Hing so, it has allowed the team focus on ptanni
side without worrying about the GIS related backaeb processes.

The ability to generate scenarios, change planfaiamprs and observe the impacts of those changegtyon
spatial form has enhanced planners’ abilities tmm@hend the impact of various suitability factarsi
decide upon a preferred option of growth. Manyt@m excitedly narrated that it was the first tirtiesy
were able to see the impact of their decisionsitytsduture at a longer time horizon.

5 LESSONS LEARNT FROM THE CASE STUDY
During this undertaking to match and fit OWI interpurban structure plan preparation in the Pakista

context, the following lessons have been deducathageach stage of the implementation process:
5.1 Project initiation

«  OWI follows a bottom-up approach (AURIN, 2016) ahis PSS requires significant data inputs. Since
most of the plan preparation exercises start watia dollection, careful considerations must benédhe
the selection of indicators and design of a robasa structure that can meet OWI data needs.

« The plan making team (particularly urban plannerd &IS experts) must be thoroughly capacitated
about the OWI workflow for coordinated synergies.

5.2 Data preparation

- Land Suitability factors and their respective ranfi&alues that will impact on land use development
must be listed carefully and in agreement withptag making team, especially urban planners and GIS
experts

- ltis useful to list planning factors under followj categories:

o Proximity factors: reflecting proximity to or distee from relevant urban infrastructures
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o Future plans factors: containing information abitnat approved future plans of stakeholder
departments, particularly the future plans forasfructure and municipal services expansion

o Policy factors: representing policy choices that ba used in scenario development at later
stages

o0 Environmental conservation vision will require phémy factors to include environmentally
sensitive areas, while economic growth vision mi¢gd to the inclusion of factors
associated with income generation potential obsatad land uses

o Developability (Development potential) factors; edwng the characteristics affecting
developability of a parcel in positive or negatweays, e.g land price, existing land use,
height of building, condition of building, infrasizture suitability for higher density

o Composite factors; representing a composite of awanore factors. For example age of
building and condition of building may come undee tcategory of developability factors,
but they can be combined into one Composite fatboreduce the number of factors being
considered in OWI.

Future plans of TMA's infrastructure and servicepartment (1&S), as well as other civic departments
regarding the expansion of infrastructure (paréidylroads and civic facilities) must be capturéthés
stage and be made part of UAZ

It must be ensured that each parcel in UAZ contaifemation on all planning factors which will be
used later in OWI processing. Currently, the appion doesn’t support the addition of any missing
factor at a later stage, representing a limitagbthe tool. In this case, the new data needs tméeed
into the UAZ data input and a project needs todsereated in the OWI for that to take effect. The r
creation of the project can be time-consuming.

5.3 Project setup

Considering Landuse Rules 2009, dividing parcdis &an established built up area and the peri-urban
area is a good option. It allows more control iegfying what land use should be set to be devélepa
or not.

In order to ensure infill development, vacant lamdl agriculture land of low productivity falling thi
established built up area should be set as ‘desblep

In case of a peri-urban areas areas of high envieortal, cultural, religious, security sensitivigncbe
set to be ‘not developable’.

It must be understood that the suitability landsuaee primarily used to identify suitable areas for
higher order facilities. Basic level facilities ékmohalla mosques, primary schools, basic healis,un
daily shopping centres, etc are considered a paneaesidential area. Since the area demarcatetié
residential purpose will be developed under Houstafpjemes & Land Sub-Division rules, all these
lower order facilities will be covered automatigall

5.4 Allocation setup

Specifying ‘planned land-use’ under the allocatsmtup of OWI is very effective in accommodating
approved housing schemes, declared commercial aedsroads under commercialisation policy,
zoning plan provisions, or special approvals.

Mostly PUSP preparation exercises are followed bharal-use classification and re-classification
exercise in the established built up urban area fEaclassified land uses can also be specified as
‘planned land-use’.

Annual development plan (ADP) grants of infrastametand services (1&S) section of TMA can be
incorporated using the Infrastructure Control fiefdOWI. The infrastructure expansion approved unde
ADP can be reflected as the year by which any gpamcel will have a given service.

If the TMA has identified some areas which havédodeveloped on priority, that can be controlled by
specifying Growth Pattern Controls fields wherenplers can allocate regions that have to be develope
in phases of the next five years, next ten yeadssaron.
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5.5 Demand Scenarios

« In OWI, future demand of land for various usesdfcalated based on population and employment. In
Pakistan, spatial planners use the National Reteréfanual to calculate this demand for various dand
use categories. Planners’ Key is a small spreatblased application which calculates the land
requirements using NRM standards and other relevatitnal regulations (Hussnain & Wakil, 2006). In
the national context, this tool has been very diffedn calculating future land demand based on

5.6 Suitability Scenario

« For an area which is declared as commercial undennercialisation policy, the conversion of land-
uses (i.e. residential to commercial) can be speciinder the Land-use Conversion stage of OWI.

6 CONCLUSIONS

OWI appears as a promising PSS to bridge the preyaitilization gap by eradicating the both demarsd
well as supply side challenges. The Muzaffargade cgtudy shows a very encouraging task-technoliogy f
between peri-urban planning process and OWI funatibes. While there was a learning curve in
understanding the underlying processes, the reselts promising and have greater replication pakfur
urban planners in Pakistan provided sufficient messare taken to generate wider awareness andityapa
building. This research concluded that The Onlineat™? (OWI) has demonstrated to be a very goothfit
PUSP preparation. This PSS has provided a consisted structured process to support planners
interactively exploring and testing future land dieypment options. This is useful practical approacthe
PUSP preparation process. It further highlights there exists a dire need to further researcheithdr
design or adopt complementary PSS(s) which cam take of the remaining plan making stages such as
land-use classification/reclassification and laremend projections based on NRM and other national
regulations.
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