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Spatial Expansion of the Parand City Focusing
on the Available Water Resources until 2032:
Reciprocal Relation between Urban Water
Management and Spatial Planning
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Abstract

Beside natural factors, spatial expansions of new cities is one
of the main causes of the water crisis. Parand new city, in that
regard, has very high restrictions on the potable water supply.
Nonetheless, there is an increasing population growth and
construction in this city. In this regard, type of residential
development of the city has a significant impact on managing
the potable water consumption, sufficient for its sustainable
development. The current methods of calculating future
potable water for cities are more based on population growth
scenarios and focus on analyzing population growth rates
regardless of the population's physical development capacity.
Using the prediction of physical expansion applying LCM
simulation (Land Change Modeler), the present study first
simulated the physical development of Parand city up to 2032
based on a typical pattern in urban development centered on
villas and estimated the amount of potable water required by
Parand city according to this model. Accordingly, the initial
scenario, called scattering, predicts water requirements by
relying on spatial expansion and considering natural
population growth by 2032; The second scenario, which is the
most common type of urban decision-making and planning, is
the scenario of a long-term trend of population growth up to
the horizon of 2032. The results indicated a significant
difference between the potable water consumption in Parand
city based on the first and second approach as the water needs
of about forty-three million cubic meters and about thirty-three
million cubic meters in 2032, respectively. The result reveals
to the planners a style of urban needs assessment and
forecasting, considering the natural population growth and the
city's spatial expansion. Thus, to prevent the water crisis and
move towards sustainable urban development, the present
article strongly recommends spatial planning for cities'
development due to limited water resources.

Keywords: Water Crisis, Spatial Expansion, Parand New
City, Physical Expansion LCM (Landuse Change Modeler).
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Table 1- Literature review
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Author Title Year Summary of findings
y g Knowledge Gap
| t of urb .
mpact ot urban . The main focus of
. growth on water This study made an attempt to analyze the .
Ramachandraiah . . research is on land
bodies: The case of 2004  transformation of common property resources .
and Prasad . . ownership
Hyderabad. (the lakes) into private property. . .
There is no forecasting
Hyderabad
. The main focus of
A study of water quality, land use, and -
. . . research is of water
impact of urban population variations over the past three -
. . quality, land use, and
Tu, Xia, Clarke, sprawl on water decades was conducted in eastern .
. o 2007 . . population. But water
& Frei quality in eastern Massachusetts to examine the impact of urban ollution is not the
Massachusetts sprawl on water quality using geographic P .
. - L only major reason for
information system and statistical analyses.
water shortage.
This study explored the rapid urban growth
Impact of urban . y exp . p_ . g
impact on water and sanitation services. The
growth on water- .
suooly and study focused on assessing the state of water- Focus on water and
Pende . p'p y 2009 supply and sanitation in Honiara covering their ~ sanitation services and
sanitation: A case S . .
. availability, quality and accessibility and the status quo.
study of Honiara . .
. environmental and health problems associated
City .
with them.
Hosseini, Ezfegv:r srr]b:n This study explored the effect of urban
Shahraki, tra d?tional water expansion on the Qanat fields as well as the The factor of
Farhudi, . 2010 difficulties encountered at city construction population growth rate
. . system (Qanat) in . o . -
Hosseini, Salari, the ity of and water system junctions in city of Mashhad, is not considered
& Pourahmad northeastern Iran.
Mashhad, NE Iran
Urban sprawl The loss of forests to development will
Harvard threatens water undermine significant land conservation gains The factor of
University quality, climate 2013  in Massachusetts, jeopardize water quality, and  population growth rate

protection, and land
conservation gains

limit the natural landscape's ability to protect
against climate change.

is not considered
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Fig. 1- Location of the study area and the Parand City on the administrative divisions map
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Table 2- Data collection methods
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Data

Collection Method

Data Source

Land use Shape File

Build the Historical Layer of the
Land use Shape file
Social Data

Water Data

Documentary Data

Documentary Data
Library Data
field research

Iran’s New Towns Development
Company

Google Earth Software

Statistical Centre of Iran
Water and Sewerage Department of
Parand

Key

A- Time series statistical models,
STELLA
Models with no human dimension

B- Time series models with human
decision making
explicitly modeled

C- Most traditional GIS situation

D- GIS modeling with an explicit
temporal component
(e.g. cellular automata)

E- Econometric (regeression) and game
theoretic models

F- SWARM and SME (spatial modeling
environment)

*The ultimate goal of human-
enviroment dynmic modeling: high in all
three dimensions

High

Human
Decision making

@

Space (Y)

High

SPATIAL
COMPLEXITY

Low \\
DECISIONMAKING :
COMPLEXITY

TEMPORAL
COMPLEXITY

High
E

Time (X)

Fig. 2- Three-dimensional framework for reviewing and assessing models of land-use change
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Fig. 14- Water requirement in 2032 under different scenarios
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1- Artificial Neural Networks
2- Agents Based Models

3- Spatial-Statistical Models
4- Fractal Based Models

5- Cellular Automata Models
6- IDRISI

7- Static

8- Dynamic
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