International Journal of Applied Science and Technology Vol. 2 No. 7; August 2012

Analyzing of Reduction Process of Urban Open Spaces in Process of Cities Development
with Emphasis on Crisis Management in Tehran Metropolis

Dr. Ezatollah Mafi
Associate Professor of Geography and Urban Planning
Ferdowsi University of Mashhad
Iran

Parisa Roshani
PhD Student of Geography and Urban Planning,
Ferdowsi University of Mashhad, International Branch
Iran

Alireza Hassani
M.A of Urbanism from Science and Industry University
Tehran,Iran

Seyed Ali Hossien pour
PhD Student of Geography and Urban Planning,
Ferdowsi University of Mashhad, International Branch, Iran
Binaloud University College of Mashhad

Abstract

Urbanism is effective science in order to reduction damages while accruing disaster. Indeed, urbanism is
important in term of natural crisis due to have key role in physical development process. Today one of the most
important issues in Tehran metropolis is shortage of usable open spaces in crisis conditions because there is
proportion between built spaces, building density and usable open spaces in crisis conditions. It is clearly that
could be used from open spaces in crisis conditions as relief base and temporary accommodation. The main issue
in order to studying in dynamic systems is reduction process of urban open spaces with usable in crisis
conditions. So in this research have been defined new mechanisms and policies in order to modification of
destructive mechanism by studying of effective mechanisms and identifying cause-effect structure. In this study, at
first was determined system boundary and effective endogenous and exogenous variables. Then, was studied
reference variable behavior. After that were determined dynamic assumptions and was prepared conceptual
model and cause-effect diagrams. At finally, modeling was performed by definition of parameters and structuring
of dynamic theories in "Vensim PLE" Software for 20 years periods . the obtained model was tested in extreme
conditions . Analyzing of reduction process of urban open spaces in process of cities development in Tehran
metropolis is the purpose of this research. The research method is analysis — descriptive. Also data collected is
documents — field. The results show that will be controlled reduction process of urban open spaces with usable in
crisis conditions in Tehran metropolis by modification of destructive mechanisms also using policies that
associated with key variables.
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Introduction

Urban open spaces are one of the importance Infrastructure that could be used them in process of crisis
management as effective and efficient spaces in order to reduce the damage of disaster (earthquake, volcano,
flood, etc.) . We can use these spaces, while happening crisis as relief base; also we use them as temporary
accommodations. Iran has been located in dangerous place due to geological conditions and geographic location.
Thus, are accruing damages due to natural disaster such as flood and earthquake.
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These are factors that increase harmful effects of disasters such as: construction in high-risk areas, disregard to
strength and proper distribution of buildings and vital installations, existence of heterogeneous and urban old
structures and etc. Also Lack of awareness and readiness of the people and authorities are double factor in
aggravating deaths and injuries disasters. While accruing crisis, will appear physical damage in various form in
urban environment due to instability of elements and urban areas in crisis (earthquake, flood) in short time. In
these situation , not only rescue group and army is not enough to save residents but also should be used various
sciences and knowledge such as Architecture & Urbanism and crisis management in order to reduce human
damages, critical and sensitive equipment, infrastructure services and critical needs .

Figure 1: there are some green spaces with appropriate area within dense and organic fabric in north of tehran
Source: www.googleearth.com,2010

Today in many of cities in country especially in Tehran are reduced open spaces due to uncontrolled construction
of building in cities. The reduction of green, open, sport spaces could be studied during in 40 years ago in Tehran.
Although in this period there are urban development plans but these natural potencies and advocacy tools damage
more than other times. On the other hand ,there are low per capita of green space and sport lands ,also imbalance
in distribution of function in urban development plans have been led to that is accursed a great shortage such
spaces ( open space , green space ) in many of compact and central area of city . Conversation process of green
space , open space and sport space to commercial and office spaces are more faster than conversation other spaces
to green & sport spaces .

According to studies from 1968 to 2007, over 600 cases of open and green spaces have changed to residential and
commercial land use legally (Behzaffar, 2009:299).

Figure 2: in area of central and east of Tehran, despite the compactness and high density there isn’t open space.
Source: www.googleearth.com,2010
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According to status quo studies of Tehran comprehensive plan, totally the area of green space is 4463 acre in
1365. This land use has been distributed imbalance in city. The area of land use is 1486 acre in 5 districts of
Tehran while the area of land use in 7 & 10 districts were only 2 & 3 acre. In these periods 1&7 districts had 40.6
& 0.07 per capita (Atak, 1992:75).

So it is necessary that is predicted these open spaces to preventing reduce these spaces , also creating balance in
order to improving quality of urban environment and preparation for possible crisis.

1. Look at urban open spaces with usability in emergencies'

Discussion about space has been reviewed since along time and it is mainly in architecture and philosophy. A lot
of time has passed, since Aristotle compared space with container and nowadays Lefebvre propose uniquely
theory. There are numerous theories about space and urban spaces.

Generally, Chermayeff & Alaxander have classified hierarchy of urban spaces or social life and private life in six
categories:

1. Urban public space : parks , roads , highways , urban squares

2. Urban semi-public spaces: municipal building, post office, parking lots, stadium and etc.

3. Specific public space for one group: postal service, utilities and etc.

4. Specific private space for one group: public gardens, playgrounds, stores and etc.

5. Family's private spaces: the dining room, entertainment and etc.

6. Individual private space: private room for each person (Chermayeff & Alaxander, 1997: 157).

Singer & Lynch believe that open forms are more flexible than compact spaces ([0 D0 00000

Therefore, urban open spaces are the most important land use that could be used in crisis management process
while happening disaster such as earthquake and etc. So quality and quantity of open spaces have main role in
reducing of disaster damages. Furthermore, we can use from them in order to improving life quality in city.
Temporary needs of open space are defied by some spaces such as : Medium and large and small parks, wide
boulevards, wasteland, parking lots, stadiums, private vast areas and etc .

Figure 3 : open & green space and vacant land are the main potentials while accruing crisis
Source: www.googleearth.com,1389

These spaces can be used as haven and temporary accommodation. So, can be used from large urban parks as
relief base while happening disasters. Also, small parks can be used as well as large parks as emergency locations
& temporary accommodations. Other urban spaces are alike large and small parks such as : squares , access
networks , open space of public buildings , gardens and etc ( Azizi ,2008 ) .

304



© Centre for Promoting Ideas, USA www.ijastnet.com

Figure 4: there are vacant lands between buildings that should be maintained as green spaces by approaching
crisis management
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Studying of reduction process of urban open spaces in Tehran development process
Have been mentioned basics variables for creating models and identifying effective mechanisms in reducing

Tehran open spaces in the last 40 such as:

1- the areas of urban open spaces
2- the areas of urban spaces that has been built
3- population

Table (1): The number of changes green space, Public Park, sport & recreation land uses in different commissions
than other land uses

sport & recreation | green space, Public | Land

Park use
MOSAVAT
Coordination
council (
1 28 comprehensive plan
that adapted in 1347
Source: Behzaffar, 1388:70 to 1356)
18 128 Plan a'nd assessment
council
1365- 1356
48 382 Komision madeh
100
67 538
total

The areas of urban open spaces

This variable is as reference variable. Other variables are considered with formation increasing and decreasing
mechanisms in changing of amount urban open spaces during the time. So has been considered as state variable .
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Google

Figure 5: vacant lands that have been built in north east of Tehran

Source: www.googleearth.com, 1389

The areas of urban spaces that have been built

This variable is one of the most important main variables that affect on reference variable changes. For example
by changing built areas, change other variable such as sail density. Therefore is observed changing the amount of

urban open spaces.

Population

The population variable is studied as state variable. By changing of population, change demand for construction
and service and residential levels. So change reference variable.

Figure 6: in last years have been built some lands that usable in temporary condition

Sailing density Lake of supervision in construction The price of land
Migration to city Management changing population
Producing Marginalization Municipal budget
automobile & P &
Demand jfor lake of facilities in other city The areas of urban open
construction spaces
Widening the street The lake of comprehensive plan
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2.1. Considered time period

Social, economic and physical factors that have been considered in conceptual model problem show that the
highest changes have been in recent 40 years ago. So , in this research in order to creating corrective mechanisms
in studied system has been considered twenty — year period as standard ratio due to lack of access to statistic this
period , on the other hand reduction process of urban open spaces are different .

2.2. Reference variable behavior

The main variable is usable open space in crisis conditions or spaces that have passive defense potential. This
variable is assessed as state variable because the amounts of these areas are measurable in different times. State
variable in studied period have faced reduction process. According to Tehran satellite images , the amount of
urban open spaces decrease by using in temporary condition approach .

3. Structuring dynamic variable

In this section after identifying effective variables in problems and effective mechanism in behavior reference
variable create dynamic variables. Thus at first is determined system boundary. After that have been defied cause
— effect conceptual graph .

Table (3): determining of system boundary

Variables that hasn’t been | Exogenous variables Endogenous variables
considered
loans granted Migration to city Sailing density
Construction costs of e Demand for
lake of facilities in city .
government construction
Marginalization Increasing automobile | Price of land
Management changing Improving urban utility | Population

Endogenous variables

These variables are related to internal characterizes of studied system (the area of Tehran). For example the
population and demand for construction are related to social characterize also sailing density and price of land are
related to economic characterized. These variables have been considered in structuring dynamic variables.

Exogenous variables

These variables are effective from social and economic factors that aren’t related to internal characterize of
system. For example some factors such as migration to city, lake of facilities, and the urban utility are affected by
external policies and decisions. So with definition of endogenous & exogenous variables is specified system
boundary as dynamic relations.

3.1. Conceptual graph

In conceptual graph have been defined three effective factors on reference variable. These factors are social
(population), built spaces and open spaces. Open spaces are include large, medium and small parks, squares,
green spaces and other space that are used in crisis conditions. Also the built spaces are construction activities and
physical interventions in urban fabric that influence on urban open spaces.

Social factors have been composed some variables such as: migration to city , population , Demand for
construction and neglect to keep urban green spaces
( Bahraini , 1980 ) .
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Graph (1): conceptual graph of main variables relations
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According to above graph, can be seen two main rings

In first ring, the population creates demand for increasing of automobile number. So we need travel spaces. Thus
is created construction process. These processes are strengthened with decreasing of municipal budget also sailing
of density. at finally reduce urban open spaces. On the other hand by increasing of urban open spaces improve
urban desirability and increase population. So previous ring is repeated in order to using open spaces and reducing
per capita.

Also in second ring, increasing of population is led to need for housing production again. By increasing of
construction are reduced urban open spaces. On the other hand in this ring by increasing open areas is activated
population growth and demand for construction again.

4. Formulation of simulations models

A. determines structure and modeling rules

The structure of model consist of effective variables such as population, built areas and urban open spaces areas.
Furthermore have been considered auxiliary variables such as (income people — loans granted) in order to
definition of logical relations of system.
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b. Estimated parameters, relations and initial conditions:
according to existing condition and corrective polices for controlling destructive mechanisms and preventing
reduction of urban open spaces was designed model that consist of:

1- Urban population
2- The number of built spaces in city
3-the number of open spaces in city

graph(3) : flow graph
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The distribution of main land use is one of the most important issues in order to planning of future in cities. So
should be balanced between allocated space with Communication of network system and open space system in
future. The distribution of land uses depend on especial condition in city and quality of planning .

Generally, the areas of residential spaces and element services in medium urban density are in table (4).

Table (4): the composition of main land uses

The kind of space and land use Percent of total area of city

Residential spaces 50

Roadway spaces and pedestrian 25
routes

Sport and green spaces 15

Other services spaces 10

Source: studying center and urban planning, 2003: 67

In this model has been tried that is created balance between the areas of built spaces and the areas of urban open
spaces. It means:

Open Space/ City Space = 0/4
So by considering auxiliary variables as appropriate Factor while increasing urban full spaces will be added to
urban empty spaces constantly and will be controlled the reduction process of these spaces .
Thus, appropriate Factor is formulated as follow:
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Ap Factor=Built Space — Open Space

The areas of urban open spaces have been limited by increasing urban open spaces. Also, the increasing ratios of

built spaces aren’t fixed.

500 M

475 M
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400 M

Built Space :

In order to estimation of added full spaces in city for every person that has been added to populations , has been
used from variable that it is according to global standards and urban spaces quality in Tehran city . Indeed for
every person that has been added to populations, will add 50 square meters to urban built spaces (www.pps.org).

Graph (4) :Predication changing of
urban open spaces reduction
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Time {Year)

[ o R R s L R L™

Current

"oponspace area” Rung

2 Rc+008

7 Re+00R

2 7E50+008
2. 7E9780+008
2. 7E424p0+008
2.778660+008
2.77274¢+008
2. JEGBEOue+008
2 7E011e+008
2.75329e+008
27462801 008
2. 729060008
27314304008
27234804008
27151804008
2 T7CEE 204008
2 BETCr4N08
7 BEE14008
2.6/890+008
2 BEECTe+008
2.657410+008

Space Occupation Demand = Population * 50 m?

There for , construction rate increase by increasing built spaces .

Graph (5) :Predication amount of urban built areas

during in 20 years periods
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Table (6) : Predication changing of
urban built areas
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In proposed model, the state variable of population is influenced by increased and decreased rate of them. In this
research have been considered the urban natural growth rate. Also, the population has been assumed 7 millions in
the base year .

One of the factors of urban population growth rate is, improving of urban desirable indicator.
This indicators have been considered in formulate of problem as function of open space areas. It means;
F (Open Space / Built Space)

There fore the population growth rate variable has been defined as follow:
Increase: Population * Increase Rate

Graph (6) :Predication urban

Graph (6) :Predication urban population growth of population growth of tehran in
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Testing for compatibility with the boundary issue

The endogenous variables behavior has been considered according to definition the internal relations and initial
assumptions that are, consistent with reference variable behavior.

5. Experiment

A. compared with reference behavior : in this models has been tried that the main variable behavior in proposed
model compare to reference behaviors such as : increased & decreased population ratio ,migration ratio ,
producing automobile ratio and urban standards per capita . So some indicators such as increasing of population
number or producing of automobile have the same additive effects.

B. Sustainability in extreme conditions

By studying of proposed model in 20 years periods, is determined that the main variables behavior in extreme
conditions (sudden increased of population) would be appropriated with test period.

6. Design and review of policies
6.1. Identifying scenarios
According to problem condition, scenarios are different such as:

A. Increasing or decreasing of population
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Increasing or decreasing of population sets increased rate of construction. Also increased rate of construction is
led to decreasing of areas.

B. Increasing or decreasing of automobile number

By changing in automobile number (increasing or decreasing) — as well as changing of population in proposed
model — will be set the amount of full or empty areas in city by using allocation factor.

C. increased or decreased city limits

Urban open areas are affected by development of city limits. So, should be decreased migration to city and should
be encouraged migration from city with incentive tools. Therefore, the number of population is controlled and the
population in formulation of problems is reduction. Thus, the construction is controlled and is created proportion
between full & empty spaces.

6.2. Policies in order to correction destructive mechanisms and controlling of reduction of reference variable
Some policies is proposed in order to correction destructive mechanisms and controlling of reduction of reference
variable ( the amount of urban open spaces ) after reviewing the existing conditions and identifying effective
mechanisms in creating crisis conditions according to cause-effect graph .

1. According to increasing of population and creating demand for producing residential buildings is
decreased the construction process also is reduced urban useful spaces. Therefore, are proposed polities in
order to controlling of construction demand from source management and urban population in cause-
effect rings. These polities can be included appropriate economic and social leverage that strengthen
migration from city.

2. According to additive cause-effect ring, by increasing automobile is increased the need for travel spaces.
So, are decreased poetical open spaces. Thus it is necessary that are adapted the amount of automobile
with urban population and open spaces until is prevented to widening the streets.

3. in addictive ring that it is observable on cause-effect graph , decreasing of municipal budget is caused to
sailing of density . The sailing of density create the next mechanisms in order to decreasing urban open
spaces. There for , sailing of density should be replaced by other mechanisms . for example municipal can
provide their budget from public funds .

The following results are obtained after running of model according to graphs and output value of main variables:
About the main variable (urban open spaces), the variable graph decrease with moderate gradient, by using of
controlling construction policies in 20 years periods. At the begging of 20 years period is started from 2.8e+008 to
2.65741e+008 at finally of period. It show that is controlled, sharp declined of urban open spaces. The proportions
between full and empty spaces are 0.4 in 20 year period.

About the stat variable (built spaces) will increase for population growth during time.
Output rate has been considered for built areas due to is controlled by identified factors .

According to graphs and output value after running the model is determined , At the begging of 20 years period is
started from 4.2e+008 to 4.3537e+008 at finally of period.

Comparison of this graph with open areas graph show that has been controlled declined of urban open spaces
process. Indeed remain stable following relation:
Open Space / Built Space ~0.66

Result

One of the most important issues that should be considered in crisis management is appropriate distributions
infrastructure such as: emergency routes, safe open spaces, search and rescue and relief centers and emergency
medical centers.

In this research was determined that some policies and macro — economic issues such as , focus resources and
facilities in Tehran metropolis have been led to loss of balance between urban open spaces and built spaces in 40
years periods . There are some local policies such as sailing of density by municipal especially in two decade ago
that has been led to physical development of city. Thus will be decreased urban open spaces.
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Therefore in this study has been created the controlled mechanisms of balance between full and empty spaces.
Also we expect that be prevented from reduction process of open spaces and reduction of urban space quality in
20 years periods with definition standard rate of these spaces (according standard of Tehran metropolis, Open
Space / Built Space =0.66).
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Footnote
1. An event that accrue suddenly naturally or by human and for overcome its we need major efforts.
2. Lefebvre
3. Chermayeff
4. Alaxander
5. Singer
6. Lynch
7. In comprehensive plan of Tehran has been predicted the population of Tehran will be 8.65 million in 2026.
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