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Study of Life Quality with Society Oriented
Perspective

Abstract
There are different perspectives for life quality: but because
of society variety there are always problems to improve life.
In this study it is tried to look at this fact with a society
oriented perspective.
Method: The concept of life quality and society oriented
perspective has been studied through data analysis and
required documents are studied. It is necessary to mention
that life quality is a completed concept.
Discoveries: For life quality some effective social facts
were studied which are house quality, services, literacy,
having help services in the period of 1986-2006 and social
communion, satisfaction of life's different aspects and
society reliability in 2002.
Conclusion: Local development plans with society oriented
perspective because of having high capacity is used to
improve life quality. Social, urban and rural problems make
local residents participate in solving the problems. Because
the single pattern to develop a society can not be successful
for societies' different problems.
Keywords: life quality, society oriented, region, urban
development, social capital.
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Recognition and Analysis of Countries Municipality

income items Stability

Abstract

Providing financial resources is one of the most important
responsibilities of public institutions like municipalities.
However municipalitiy’s functional resources can be
provided from different activities, all of them do not have the
characteristic of being stable. Stability in income first needs
the items to have a kind of continuity and second providing
these incomes should not destroy and threat the cities quality
conditions. In this article representation of active and inactive
income definitions, represents the theoretical concepts of
stable income, and then using the gathered statistics and
information we discuss the items’ income of different cities’
municipalities in the country. A the end stable and instable
income items of cities will be introduced and analyzed.

So, development of city, their improvement and health of
urban spaces depend on urban stable incomes.

Keywords: active incomes, stable incomes, municipalities,
functional resources, urban spaces improvement
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Evaluation of Urban Waste Management Case
Study: Golestan Province

Abstract

Management of urban waste is one of the subjects in
the urban management. This article wants to represent a
recommendation and a way to improve the urban waste
management system of Golestan province, using the practical
and theoretical planning of urban waste management in
successful countries in this case, and evaluate the studies
result for practical elements and find the problems and
internal and external factors in planning and management of
urban waste system in Iran and case study for the research
goal, that if happen has a great effect on cities environment.
The result of research shows waste enbloc management
creation, independent organizing of urban waste
management, giving some elements of waste management
to public and private sections such as waste recycle,
collection, transportation,... municipality’s management
and observation over waste, attracting people in waste
management programs, relation of organizations and public
instruction, and attracting people in waste management and
especially recycling, providing different instructions making
etiquettes to organize waste management by municipalities
are essential and practical ways.
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Proposal of Observation and Control Suitable

Pattern on Residential Units Building Emphasizing
on Reduction of Earthquake Vulnerability

Abstract DASs
This article wants to discuss the process of residential Ban b SoSume (slaanlg Lo g clo sl s a4 b cwl o 5 )ksg ol
units building with the goal of earthquake Vulnerability Slo o ul Ky cpl 5150, A5l 53 ol cowl Lials
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and observation in a city like Tehran is evaluated and its oMol Can 53 Shloiiyy ¢ 3ains b jl Alols zubs elly el
weak and strong points are surveyed. 33,5 o ) syt 93 oyl g S il b
Finally based on results of research, some proposals

are presented to improve the control and observation o et sl el g S el 5 gnlS’ cololS
process in Tehran.
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Comparative study between Isfahan and Shahjahan
abad on 17th century

Abstract

History reviles that Indian Sub-Continent has attracted large
population from all over the world due to its significant natural
environment. Some of the migrant were mughals who came
through Iran and central Asia to India. Baber shah, Homayoon,
Akbar, Jahangir and Shah Jahan were the most famous mughal
kings who were concomitant to the Safavid dynasty in Iran.
Bilateral relation between Iran and India were reached to
the highest level in all aspects of life. It was at this time that
Shahjahan abad the most famous preplanned city implemented
in which many ideas and design criteria were borrowed from
Isfahan, the capital of Iran during Safavid dynasty. Therefore,
this paper deals with the significant of Persian art, architecture
and especially urban design on Indian sub-continent.

In this connection, a brief history of both countries has been
reviewed up to 18 century and some of the similar design cases
of both cities- Isfahan and Shahjahan abad- have discussed. Out
of which the concept of sustainability is the most important one
to be mentioned.

Key words: Culture, City, Axis, Isfahan, Shahjahan abad
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Urban land use Planning, Using "what-if’ Planning

Support System
(case-study: Dorud city)

The optimum use of land and urban land use planning are the
basic and significant issues in urban planning. In this regard we
should prevent agricultural land of our cities from destroying.
This can be done on the basis of planning criteria particularly
city planning knowledge.

Considering the importance and necessity of urban land use
planning, especially the contemporary present obstacles of
our cities, the utilization of new methods and techniques is
needed.

These planning support systems can assist planners in decision-
making. They are effecting as the agents of decision-making
and process of judgment.

“what-if?” is one of these methods, which is designed based on
GIS as dynamic planning support system. This system uses GIS
data base in order to evaluate various factors of general urban
strategies. Land suit-ability, demand prediction of land use and
allocation of lands are the three stages in analyzing of “what-if?”
model. By each of these stages, and using different scenarios,
various forms of an area in the future can be predicted.

City of Dorud with a population of 100000(in zool) is the
case-study in this research. Three stages of analysis of “what
if?” Model was carried out, on the city.

The results of the case-study research showed that the city of
Boroojerd is located on the best direction to words the direct
axes of the region for the future.

Key words: urban land use planning-GIS-planning support

systems-what if-Dorud.

Razani, Asad; M. Sc
Asgari, Ali; PHD
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1.Introduction
Urban

optimum and desirable use of land for

land wuse planning means

different urban activities and functions,
have always been one of basic aspects
in urban planning in the way that in
many countries’ texts and researches-
including England-many times know
urban planning equal to land use
planning. Nowadays our cities growing
which is affected by population and
migration growth, has caused unplanned
buildings and many changes in space
structure especially city extension in
agricultural lands. This has increased
the necessity guidance and basic
organizing and suitable environment
planning, preventing agricultural land
destruction. (Saberi far;1381)

One of important and basic issues in
urban planning is optimum land use
and urban land use planning and we
should devote the lands to various
usages in a way that their reaching for
everyone in the city would be in the
best way and with the least expenses.
(Mahdizade;1379: p72)

In fact, urban land use planning is the
urban planning base and is necessary
to survey it accurately. Obviously
considering this issues priority and place
in urban planning and citie$ problems,
we can not answer these days’ societies’
demands by traditional and minuscule
methods and it is necessary to use new
methods and tools to do this process.

The methods that became famous

during twentieth century’s last decade
are methods based on planning support
systems [1].

In fact planning support systems are
systems which show the probable effect
of planners and policy makers’ theories
in planning process. Moreover planning
support systems help the policy makers
to really evaluate their activities.
Planning support systems are making
decision’s hands and are developing
in all scientific analysis grounds and
help the decision makers in doing
their responsibilities and have a
supportive aspect in judgment. A
planningsupportsystem’ssupposition
is that for a problem there is not
only one answer and allow the users
to try to solve the problem. Here
users can use their expert and innate
judgment for phenomena that can not
become a model. Moreover, because
in each level one way of problem’s
explanation is evaluated; therefore
in the process groups are allowed
to change the aspects of problem
and evaluate the ways to solve the
problem.

What-if is one of planning support
systems that in this article, introducing
it we explain the different stages of its
usage in Dorud (under study city).
Dorud with population of a hundred
thousand people in 1380 has had a 2.66
percent growth in last decade that is
because of natural population growth

and migration from villages around.



Unplanned building and many changes
in space structure, especially city
expansion in agricultural lands around
the city have increased the necessity
to conduct and organize and plan
a suitable environment preventing
agricultural lands from destruction.
Cases mentioned have changed to a
factor that makes Dorud to be chosen
as under study city.

Main questions that this article wants to
answer are:

How can we make the city future
developing process symphonic with
urban land use planning process? And
how much “what if” land use planning
support system can help us to answer the
first question? So, the purpose of this
article is to determine suitable lands for
suitable urban land uses with different
land use functional characteristics and
to present a pattern for space to urban
different activities in Dorud future
development.

In this

information analysis has below stages:

article methodology and

m Space and nonspace required data
collection, like space land use map,
gradient, soil material, population
data and like that, lands analysis
using “what if”;

m [Land requirement analysis using land
requirement calculation methods in
future, designation analysis using
land designation stage method, and
result evaluation using land use

planning evaluation methods.

2.”What-if” planning support system
introduction

“what-if” is a dynamic planning support
system based on GIS that uses the GIS
data basis-that are made to support from
local and urban esteems-to evaluate
the different choices effect in public
policies aspects. Based on this system,
a embolic software is represented that
does the responsibility of programming
faster and easier which needs weeks or
months of time.
In “what if”

considered:

three stages are
Lands capability evaluation analysis,
urban

use requirement prediction and land
designation

to land use requirements

This system can be put in existing GIS
data direction, issues and understudy
society demands and bring out outputs
as maps and reports which are easy to
understand and can be used for city
This

system helps people to participate in

cooperative planning efforts.

planning and limit the differences of
experts and politicians and reduces the
knowledge difference between experts
and ordinary people; also people feel a
kind of designation to represented plans

and suggestions.

This system knowing the sources
available and information and
knowledge  limitations put the

unrealistic goals and unity prediction

away and instead represents some
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scenarios like predictions-that are
representatives of future specifications.
In this system it is accepted that
models are only important when
policy makers percept and understand
them, and hypothesis and relations
bases as much possible is obvious and
(klosterman;1987:P.441-432).

Therefore system basic hypothesis

clear

are completely ditinct and correctable
and gives the users the possibility
to determine the effects that these

hypothesis have on model’s results

2.1.“what if”

system general frame.

planning supports
As is shown by system name “what if”
is not trying to exactly predict future.
Vice versa is a kind of planning tool to
determine that what happens if especial
policies being used and hypothesis of
future being true? Policies that can be
considered in this system include public
basic stage development and land use
different choices performance with
location rules. Policies for future that
can be considered in the model include
future employment and population
process, family specifications and
aggregation.

The model that “what-if” supports
system is made based on that is a model
from down to top that starts with land
units or UAZ analysis symphonic
regions, uses different choosing policies
for these units and gives the predicted

land use demands to them.

UAZ s are polygons created by GIS
that are considered symphonic in all
aspects. So, for instance, all places in
a UAZ have the same gradient, are in
a city region, have the same regional
code, are in the same distance from
suggested highway and so on.

UAZ s for understudy regions are
created in GIS by different layer$
conformity-that will be mentioned in

future.

3.“What-if” planning support system
usage levels in Dorud

“what-if”  has
meaning of systems based on GIS-like
CUFM[3]-but is unique in the way of its
harmony with GIS information banks

How ever many

and with policy maker§ considerations
for one or some study
(klosterman;1997:P.45-54).

These capabilities are made by UAZ

regions

files using GIS are represented by

manager programs.

3.1UAZ files creation

Before using “what-if” support system,
it is necessary to make a UAZ layer for
understudy city (Dorud) using layers
compound standard operation in GIS
(map no.l). UAZ layer is created by
GIS layers compound which includes
natural situation information (like
soil material, gradient and so on)
existing situation land use, existing and
suggesting basics, land use controls

and political division border lines of



understudy region.

Union orders in GIS are for mixing
these layers to a UAZ layer. The
only GIS layer which is completely
necessary for “what-if” is existing
land use. Using different various
layers depend on GIS data existing,
user policy making and analysis
requirements and each future use
requirement from “what-if” output
that can be added one by one. In
most cases it is desirable that at least
3 natural information layers for land
analysis, 2 to 3 basic and land use
control layers and some border line

layers exist.

3.2. Required layers to create Dorud’s
UAZ
3.2.1. Gradient layer: This layer is made
through using region’s topography layer
and Derive slope analysis in Arcview
software. In this layer, understudy lands
are divided into four categories:
A) Less than 7 percent B) 7 to 15
percent C) 15 to 30percent D) more
than 30 percent
3.2.2.S0il material layer
In this layer, understudy land$ soil
are divided into five categories:
A) Lands with desirable soil material
B) Lands with desirable to average
soil material
C) Lands with average soil material
D) Lands with average to weak soil
material

E) Stony and rocky lands

3.2.3. River sanctum layer
This layer is made using dark rivers and
Buffering analysis in Arcview software,
understudy lands considering their
distance from river are divided into two
categories of less or equal to 60 meters
and more than 60 meters.
3.2.4.High-tension electricity sanctum
layer
This layer is made using high-tension
electricity way layer and Buffering
analysis in  Arcview  software.
Understudy lands considering their
distance from electricity way are
divided into two categories of less or
equal to 60 meters and more than 60
meters.
3.2.5. 25year flood sanctum layer
This layer is made using the gradient,
dark river and maximum dark river
water outflow layers in 25 years.
Based on studies done by Mahab Qods
counselor on dark river it shows that
within 25 years it is possible for river
water to come 4 meters upper than
lands around it and considering the fact
that river’s gradient on eastern bank
is 3 percent and on western bank is 4
percent; therefore water in maximum
outflow come 333 meters in eastern
bank and 250 meters in western bank.
3.2.6. Existing condition land use layer
This layer is made by building blocks
layer that got from 1/25000 maps. So,
using the square understanding of city,
each block is determined for a special

usage.
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In this layer understudy region’s land
use are categorized in 15 groups.

3.2.7. Land use control layer
Considering the existence of prolific
agricultural lands in Seilakhor plain in
north of Dorud, it is necessary to take
some measures to protect them. So,
understudy land is categorized into
three categories:

A) Prolific agricultural lands

B) Developable lands for city
making
C) Undevelopable lands

3.2.8. Irrigation canal plan layer in
present and future
To make this layer, Dorud water
irrigation canal’s layer is used in the
way that considering the existing
irrigation canal and city service
district the lands are divided into three
categories: A) present serving district
B) lands between present district and
service district C) lands out of service
district
3.2.9. Census district’s layer
Using the determined Iran statistic
center districts for 1375 census, Dorud
is divided into two regions: A) South
part of city B) North part of city
3.2.10.

center layer

Intensive growth around

To make this layer, existing condition
land use layer and city center is used.
In this layer the supposition is that if
Dorud has an intensive growth around
center, how it grows. For this reason

first the center part of central square of

city (government) was determined, then
in three stages using Buffering analysis,
a Buffer with 1500 meters radius were
made.

3.2.11. Radius growth layer

In this layer the supposition is that Dorud
grows around main communication
axles.

This layer is made using main roads
layer in three stages of districts with
1000 meters radius around them.
3.2.12. Representative layers

These layers are used to make output
layers obvious.

Representative layers made here are 1)
river path 2) high-tension electricity
path 3) main roads 4) all roads and 5)
UAZ.

3.2.13. Setup program

“what-if” has a setup program that
creates system files and make them
ready for a special kind of GIS and non
GIS databases.

In this level all choices to explain land
uses, land capability factors and kind of
factors that in analysis, topics and other
information in forms of proportion, and
land devotion scenarios, are used for
Dorud. In this article the base year is
considered 1380 and 1390, 1400 and
1410 are considered as three planning

periods.

3.4. “What-if”

system usage analysis levels

planning support

3.4.1. Land proportion determination

The first stage in “what-if” analysis



process is land proportion determination
including value and weight giving
standard stages. Land capability analysis
process starts with land coordination
scenarios. Scenarios that are considered

in this research are:
m Agricultural land protection scenario
m City extension in suburbs scenario

In understudy city for 8 categories of
usage, land capability was evaluated.
land

hypothesis, four following levels are

To determine coordination

necessary:

A) Determination the coordination
determining factors

In this level factors which programmer
feels he

in different

should pay attention to
places  coordination
determination for a special land use
are determined. Considered factors can
include all natural facts (gradients, soils
and distractions). Coordination factors
should be determined for 8 kinds of land
use for Dorud. For various land uses
different factors may be considered.
In the two scenarios all factors are
considered for each of 8 lands uses
groups

B) Land coordination factors weight
determination

In this level all factors are given a
special weight. These are numbers
the different

comparative importance because of

ditincts factors

lands coordination determination for

land uses.

C) Coordination determining factors
rate or value determination

Factors rates are nominal amounts that
determine places comparative capability
for a specific use. For instance, places’
capability of having different gradients
for choosing a place for residential use
has been rated in a 6 spectrum from
5 (high) to 1 (low) and 0 (out), that
based on that buildings of residential
units shouldn’t be done in places with
gradients more than 15 percent, Or in
soil’s material ground, there has been
given more value to average and strong
soils in order to build less buildings in
desirable agricultural land.

D) Land wuse legal replacements
determination

In this level usages that have the
capability of conversion from existing
condition (like agricultural, industrial
and so on) to other usages (like
residential use) are distincted. If here
no usage determine as conversionable
that

now will be available for land use

usage, just lands are built
requirements.

After these 4 levels, model calculates
the factors’ score for each UAZ using
determined weights’ multiplication in
value or factors’ rates. Calculated land
coordination scores, determine the
comparative capability of each UAZ

for each land use type considering all

factors.
“what-if” makes some maps that
show different places comparative
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coordination for each land use type as is
shown in figure 2 for commercial use.
3.4.2. Land

prediction (requirement analysis)

use requirements
In land use requirements prediction’s
ground, two scenarios of high growth
and low growth are considered:

A) Residential requirement calculation

In this level first the number of families
in 1380, 1390, 1400 and 1410 should
be predicted for different scenarios. To
do this Dorud’s population in future
periods is calculated in the shape of
two scenarios an then using families
dimension in each period the family
number is calculated (chart 1)

System wusing 1) predicted family
number 2) residential aggregation
for each residential type 3) family

dimension average for each residential

unit type 4) emptied unit’s, calculates
and predicts land requirement for

residential use in each period.

B) Administrative, commercial,
industrial part requirement
calculation

Using predictions made for total
employment in Dorud, for each year
predictions are made for mentioned parts
and existing and future aggregation and
emptiness of each mentioned usages and
future requirements for administrative,
commercial and industrial parts’
development.

To predict employment in industry two
choices of 3.5 percent minimum growth
and 5.5 percent maximum growth
and for employment in commercial
and administrative parts 2.5 percent

minimum growth and 3.5 percent

Chart 1-population prediction in future periods

Family Population in Family Population in Family
Y dimension minimum choice = number maximum choice number
1380 53 100516 18965 100516 18965
1390 52 116653 22433 128660 24742
1400 5.1 135380 26545 164685 32291
1410 5.1 157041 30792 210797 41332
Chart 2-employment in different parts in last period
Thoie et Numbe.r of Numbe.r of Growth average
employed in 1365  employed in 1375 (percent)
Industry 4171 6745 4.9
Commercial 1728 2350 3.1
Administrative 1108 1508 3.01
Total employment 10125 15006 4




Chart 3- employment in different parts in future periods in minimum growth rate

Year Industry Commercial Administrative

VWA AOFY YVYV YYD

1Y Bie o YE.Y YTy

V.. VOAY . YYon YAQA

AR YYYAD IATANYA] YFOA
Existing aggregation VEY A FIYNO VOAS
Future aggregation YA Y- \Y-

Chart 4- employment in different parts in future periods in maximum growth rate

Year Industry Commercial Administrative

VWA~ AOFY YVYY Yo

wa. Vo-av Yays Y¥5N

V¥ Yovy- NN YVY-.

V¥ - Fravy VAYY YAQY
Existing aggregation VEY A ARNATN VOAS
Future aggregation Y- YA \RE

maximum growth are considered and
results are represented in chart 3 and 4.
C) Local wusages requirements’
calculation

In this part, system allows the user to
determine required land per each 1000
persons to fulfill local required usages
that their place and size depend on
local population. These usages include
local parks, religious-cultural centers,
educational, health and treatment,
sports and urban facilities. Determined
standards for each usage are based on
predicted population in each region to
calculate land size that should be used
for each usage.

To do this, first population changes

in two regions of Dorud according to
minimum and maximum growth choices
using base year 1375 population, is
predicted and then land required for
population added will be calculated
(chart 5, 6, 7 and 8)

3.4.3.Predictedlanduserequirements’
allocation (allocation analysis)
Allocation process begins with choosing
the allocation form that is designed
to create a new allocation scenario or
edit or delete a scenario (figure 3). In
this research in allocation level four
scenarios are considered.

1. Protection of agricultural lands

with a little growth
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Chart 5-dual required regions population in future periods in minimum growth state

= Region Regiony
Year WA wa-. Ve VFY - WA 4. Ve VY.
Population | 8-Yvv | 8AYAY | SYV\o YAOAS FYSYE AOYAN SEVOF NARTAN
Increase - AY-Y QYY) Y- AV - VEYY MY Y- Yaa
Chart 6- local usages existing deficiency in dual regions
Region Region ¥
. . Existin .
Existing | Required VWA & Required YA
Usage . VYA .
ywA- level | level m) | deficiency level level (m) | deficiency
Educational \YVAYS YYAYAA AryvY ADY Y-20A% Ve vy
Health \eE 0 FYAY - YAY O YY&EA INARNY YAYYQ
Leisure time FYVooY £eYYYY \FOVY . YYAVYY INAYZIN AARVAR
Urban
q . DOF-Y Y NEY . VEFYYR YAOA-¥ ARRTATZA
installation

Chart 7-required level in future periods in minimum growth state for dual regions-square

meter
= Region Region ¥
Usage Y. V¥ V¥ - Y- V¥ VFY -
Educational YOSV ¥y FYAYY YYSYS Ya.0- FOYNO
Health Ay e 1)20A AFYY qysy YATYA
Leisure time QVYAY yavy \Y-FoY U VEF VeSO YYYOA
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2. Protection of agricultural lands

with a high growth

3. City extension in suburbs with a

little growth

4. City extension in suburbs with a

high growth
After choosing the desired scenario, we
face the allocation scenario hypothesis
form which is shown in figure 4. This
from has five parts that is used to
determine the hypothesis that make the
growth allocation scenario basis.
3.4.3.1. Allocation premiership
First part is for intiction order that based
on that, Predicted land uses requirement
different types are determined. In
understudy city allocation premiership

is for residential usage then we have

commercial, administrative and
industrial stages.

3.4.3.2. Infrastructure control

This level includes two parts:

infrastructure plans part for choosing the
pre - explained infrastructure plan and
used to conduct the allocation press. If
no infrastructure plan is chosen, all land
uses are found in best places, without
considering the water and sewage or
being for or near the main streets or
junctions.

Required Infrastructure part is used
to determine a relationship between
infrastructures and building patterns for

land use.

Image 4 — infrastructure form in design

This part makes a list of land uses and
each land will be related to special
infrastructure designs part. Places in
page are used to determine three choices:
first state “will not be effected” second
state “necessity” third state “will not
include”.
3.4.3.3. UAZs sizes
This level is related to UAZs size
control and tincted with the name of
UAZ control, that is used to determine
UAZ minimums which in them there
are different land use requirements.
3.4.3.4. Land use control page
User in this level is able to work on
choosing the pre-explained land use
designs and control the future growth
in places rules. If a land use control or
place design, system lets the land use
predicted requirements only goes to
regions that land use is admissible. If
no land use control chosen the land use
requirements goes to the most suitable
place without any restrictions. In this
research we try to prevent irregular
city growth in agricultural desirable
lands considering the agricultural land
protection.
3.4.3.5. Growth pattern
The last level is growth pattern tinction,
in designation part user is allowed
to choose one of growths that are
explained before. In this research two
growth patterns are considered:

A. Intensive growth around city
center

B. Radial growth around city main
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After these levels, system calculateds
the predicted future land use pattern
through designation of the predicted
land use requirement to the most
suitable places considering all land use
controls to most suitable places and
all land use controls or infrastructure
designs chosen by user. When the
predicted land use is designated to each
year, then we can see the results on the
map or report.

4. Conclusion

In designation part four scenarios
are suggested. In these 4 scenarios
the second and fourth scenarios are
rejected; because desirable agricultural
land protection can’t be gathered with
population high growth in a scenario
and restrictions made by desirable
agricultural land protection doesn’t let
such growth that in 30 years population
of a city become double, so the scenario
isrejected. Fourth scenario is impossible
considering the existing capacities
and the municipality’s capacities and
facilities can not satisfy the citizens’
demands, so this scenario is rejected,
too. So the suggested scenarios are:
-Agricultural land protection with low
population growth.

-City growth in the suburbs with low
population growth

The first scenario is possible with a
aggregation growth more than existing
aggregation and second with existing

aggregation. What is achieved from this

scenarioaboutthemostsuitabledirection
for Dorud’s future development is that
Boroojerd’s road (north west of city) is
the best direction.
In fact this article can answer the first
question. How much city is going to
grow, how should city grow to protect
the agricultural land and soon, tinct the
goals of this research. Then recognizing
the Dorud’s existing condition and
passing three system analysis levels and
representation of different scenarios
and choosing the best scenario we
can achieve our final goal which is
coordination of city future growth
with urban land use planning process.
“What-if” has obvious advantages and
the biggest advantage is that it is a total
practical and functional system that can
be harmonized and used with regions
which have its perquisites. These
prerequisites are:

1. One GIS layer that represents land

use

2.Chosen layers that represent natural

consequences, official borderlines

and infrastructure and land use

designs.

3.Population, employmentand family

number prediction in understudy

region.
Another advantage of this model is
its easy and simple structure. Making
a balance between land proffer and
requirement using different places
comparative capability landrequirement
and lands

prediction designation



to predicted requirement are easily
understandable by programmers, policy
makers and people.

Of course understanding the details
of calculation in these three levels
is very difficult for many people,
but this system’s structure is more
understandable than many similar
systems. This opposite to other systems
is based on GIS. This advantage lets
the user to use space different data
existing in understudy region that their
preparation is growing.

Using GIS data makes it possible to
predict land use in smaller study levels
which were based on bigger regions like
census zones and like that. This system
is a planning and policy making’s
simulator that can predict different
growth patterns based on special
conditions and hypotheses of planning
and policy making.

Models are useful only when policy
makers understand them; and formulas
and hypotheses are made as clear as
possible.

This system doesn’t include space
interaction scales like reaching the
workplace, shopping and entertaining
opportunities (that are very important).
In fact “what-if” is not like many other
models that use scientific methods
to explain and predict urban people’s
behaviors like families, investors and
institutions. Does not consider the land
and home markets and non residential

markets like labor market and urban

“what,-if” like urbanism

system does not discuss the clear

services.

model making of people’s behavior like
families, commercial institutions and
construction companies.

“what-if”

aspects and complicated concepts is

instead of theoretical
designed in a way which is easy and
practical. Families’ and commercial
behaviors

institutions’ and policy

making different choices’ effects
enter the model as hypotheses and
buildings will be built based on them
in places which are reported permissive
according to planning and zone’s rules
(Hopkins:1977).

Of course these hypotheses can not
consider the urban development process
for complications. So these hypotheses
provide an understandable and ready
base to observe policy’s effect. A
planning support idea system has an
intelligent digital tool box that helps
the user to choose the best software
among existing models and use it for
the data which is available and observe
the different policies’ effect as a map,
film or report.

“what-if” is only one of the systems
that are designed to reach what is ideal
and desirable, but this system is unique
in presentation of an available software
easy usage, adjustment with region’s
data base, interning of land coordination
concepts, growth and designation
of land use planning process. In

conclusion, “what-if” can be a part of
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more general PSS that include a greater
number of issues related to land use,
like financial effects, environment and

transportation.
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Estimatingthe Populationand EmploymentinTehran
and Suburbs on the Base of Land Use Models

Abstract

Transportation is an impressionable activity which itself effects
on the other activities; therefore, it is one of the main factors in
evaluatingtherequirementsandneeds of transportation planning.
Estimating transportation demand in a region is impressed
by social and economical activities in that area and the most
important ones among them are population and employment.
Population and its destiny in a region are considered as the main
factors of transportation-demands Employment can be divided
in two categories: Basic employment and non basic one.

The first one is related to external spatial factors and the latter
to the internal ones.

Employment causes to make travels for job, services, etc.
Regarding the importance of the above mentioned factors in
Estimating travel demand, the production and distribution trip
models are based on these two variants.

The essay has estimated the population and employment of
Tehran and suburbs till 1390 on the base of Garin- Lowry
Pattern. Because of its easiness, its strong effective, its casually
structure and limited information necessities this model is one
of the rare ones which has been accepted in land-use concerns.
The results of this pattern, according to the essay, are shown the
last table in the way that in the case of changing parameters, and
for evaluating the different policies for settling the population
and employment, the items and numerals could be changed.
Key words: Transportation Planning, Basic Employment,

Non Basic Employment Land-use, Garin- Lowry Pattern.
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1. preface

Transportation is an activity derived
from other activities. Therefore, to
estimate the transportation demand, it
is necessary to know about the social-
economical activities in understudy
region. Two main factors indicating
the social-economical activities
are population and employment. In
studies of a city’s economical bases,
employment is divided into two types
of basic and non basic. So we can
consider the three factors of population,
basic and non basic employment as the
indicators of type and amount of social-
economical activities.
Todescribethisissuethatwhypopulation
and employment are the indicators of
social-economical activities of a region
and so are the references of travels
in that region, we should know that
population is the travel productive and
employment is the travel attraction.
Employment from one side causes job
travel (which is attracted in the job
place) and from the other side service
employment cause travels with the
“shopping” goal. It is obvious that
population existence in a place is equal
to travel production in that place.

It is exactly for this reason that
production and distribution trip models
are constructed based on population
and kinds of employment variants. The
purpose to prepare land use models is
to prepare an implement to reach the

population and employment amounts

for the future, to the purpose of
sustenance the travel demands’ models
to estimate the future trips volume in

the understudy region.

2. Existing models of Estimating the
Population and Employment
The existing methods of estimating the
urban activities’ process, and specially
population and employment is reviewed
using Mayer and Miller as economic
evaluation, Introductory, Imagery and
scenario making. In these methods

usually total regional employment
and population is supposed external
and the role of mentioned models is to
distribute employment and population
between different regions. The amount
of total population and employment are
estimated through different methods.
To estimate the population proportion
process, groupmaintenance, economical
base, and 1.5 or 10 years growth rate
and to estimate the employment which
is harder, out finding, data analysis and
expert judgement methods are used.

model in

Economic  evaluation

estimating the  population and
employment, which its sensible instance
is economic evaluation model, includes
a set of simultaneous linear questions
which shows the change of each areas’
population share from the total region’s
(for

segregation) and employment of each

population instance, income
area from the total region’s employment

(for instance, income segregation) in



two periods as a function of external
variables.

Inventive models of population and
employment estimation, which its
famous instance is luwry model, do the
activity devotion to the space from its
special inventive method.

The

imagery models is their dynamic nature

remarkable specification of
and their effort to explain the important
events easy and short which happen
in the period of time. The effort of
these models is to justify the gradual
development of an urban region in some
time period as the result of reciprocal
rivalry effects in the society.

In scenario making method, the
probable scenarios for future are made
through identifying amounts of these

variables.

2.1. choosing the population and
employment model
choosing  the  population  and
employment model for the understudy
limits happens based on the criterion of
model simplicity and having a strong
theoretical base; in other words the
chosen model considering cause and
effect relationship in the issue and
reciprocal variable effect, should be in
a way that necessary information are
accessible and estimating the model’s
parameters paying attention to the
existing information should be easy.
paying attention to these criterions, the

chosen model for understudy limit is

a special kind of Lawry model called
Garin-Lawry model that beside having
high conditions, has shown its efficiency

in various studies so far.

3. Garin-Lawry Model

Beginning 1960s Lawry presented a
model for a Metropolis.

The main concept of this model
is employment division into two
categories of base and non base
employment, in the way that base
employment from the amount and
place perspective is depended on the
place and its special geography and non
base employment from the amount and
place perspective is depended on the
population. Base employment and its
distribution in the region are the models
data. Models based on a distribution
of work-to-home function devote the
employment in employment places to
the residential places. Population made
of this procedure causes the non base
employment to give services to this
population, this happens through a
distribution of home-to-shop function.
This new employment (service) should
be settled in a place that causes a
new service employment and this
procedure continues. This way, model
makes a kind of increasing effect in
population and employment. Each new
employment (base or non base) cause
a new non base (service) employment
and this continues to reach the balance.

Figure 1 shows the Lawry model.
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Figurel- symbol of cause and effect in Lawry model
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After him the Lawry model attracted a
lot of attention from different aspects.
It developed and universalized. One of
these developments is the model that
Garin introduced.

We can summarize the model’s
frame work like figure 2. The space
distribution of base employment level
place inunderstudy region is the model’s
input and the output is the model of
space distribution of employment and
population level in the region. As it
is obvious in figure 2, the method of
Garin-Lawry model is like this: space
distribution of base employment in the
understudy region which is determined
external, will be given to model, first
the model finds the residential place
of employment level, then based on
the available information, calculates
the population settled related to the
mentioned employment.

Calculating the service requirements of
this populationis the nextstep, thatbased
on the distribution of base employment
service level and employed population
in the understudy region has been
calculated, then it is turn to calculate
the depended population on this non
base employment and its distribution
in (various regions) understudy region.
New population make new services
requirements in understudy regions and
the model settles new service employed
based on these requirements and then
determines the amount and residential

place of the population related to them.

This procedure continues until the base
employment (service) of everyone is
prepared and distributed in the region.

This

convergent, if not there should be an

procedure  is  practically
explosion of population and service
employment with a specific level of
base employment, and this is what
doesn’t really happen, therefore the
amount of new created population and
employment in each above level reduces
slowly to the time that this amount of
increase becomes very little and in fact
a kind of balance between population
and base employment will be created.
Balance means that the whole created
service employment is respondent to
the whole residented population.
Garin-Lawry model is one of the few
land use models which is accepted
widely because of three positive and
sensible specifications. These three
specifications are:
1. Model simplicity
2. Strong cause and effect structure
3. Determinate information
requirements
Therefore, researchers and planners
have used all their attempts to redound
the mentioned negative points of
Garin-Lawry model. It’s sign is the
development of Garin-Lawry model in
different aspects.
Garin-Lawry model’s negative points
can be summarized as below:
1. It is static and time doesn’t have any

effect on it.
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2.1t is not sensitive to the price (land,
building and etc.)

3. Itdoesn’t pay attention to the fact that
infact population and employment go
to special places because of economy
existence and distribute employment
and population in an unidentified
plain.

4. This model has the supposition
of a sudden balance in population
and employment for a specific

base employment with a distinct

distribution, when in fact cities from
the population and employment point
of view are always unbalanced. The
cities base employment is increasing

(or changing) and therefore we can

not find that which part of population

and employment increase is related

to that of base employments.

Variables
A=Area
C=Confine
P=Population
e=employment

d=distribution trip factor

Subscripts and up scripts :

u=unused land

h=household

b=base

nb=non base

k=kind ofnonbase employment (=1 tom)
i,j=understudy area s (=1 to n)

s,q,8,f,c,b,a=models parameters

Land use:
_qu b h h
Aj _Aj +A]. +Aj +A].

Service part:
e =a'P

n Ck '
ef =bk{2—df’ +fkej)
j

i=1

m
. b k
eJ—e_;+Zej
k=1
b Nk k
n
A7=2 8"

k=1

Household part:
n n ei
P=42e; P =5) —
Jj=1 i=1 d,
Limitations:

For each j and k:
ejf > Cj'f or ef =0
P <Ci4;

A<d, -4 -4

5.1t is depended a lot on employment
duality (base/non base) and in fact
other things except base employment
are effective in population settlement
and employment placement and their
amounts.

6. This model itself requires other
models to estimate the people’s
behavior in choosing the residential
or work place or other parameters.

7. This model depends on base and non
base employment definition and its
recognition and being base/ non base
of employment is different based on

each occasion.



8. Because cities are always unbalanced,
determining the balance information
in each special base employment
level to glaze the model is difficult.

In the researchers opinion except two

first and second negative points, other

points are not very important or like
the third point. Other models have the
similar problem, too or their stratagems
in this part can be used in Garin-Lawry
model. Therefore, attempts made to
reduce the first and second negative
points in Garin-Lawry model; for this

(13

reason model’s “statics” with making it
“semi dynamic” and “non sensitivity of
it through prices” using the concept of
“capacity” or price substitute variable,

become inconspicuous.

13.1
developed from this study

Garin-Lawry model
The whole structure of Garin-Lawry
model developed from this study is
explained below:

The base employment amount and

place is determined for the understudy

think about their residential places
and choose one based on remaining
capacity of residential areas and trip
“cost” from work place to residential
place. Population along employment
settles in its related residential place.
This population after settlement has
service requirements that come up as
service request. The base employment
determines its place based on related
existing capacities in different places in
the way that answer these requests then
they make service request themselves
and require a new non base employment
and the above procedure happens again.
Figure 2 has shown this procedure

simply.

e=employment level (horizontal vector
e, with the size of 1xn, n: area numbers
of understudy region)

e”=base employment level (horizontal
vector e’ with the size of 1xn, n: area
numbers of understudy region)
(horizontal

P=Population residence

vector p, with the size of 1xn, n: area

Py

region:

People

after

employment

numbers of understudy region)

Figure 2- Garin-Lawry model’s framework, S,Q,R,H are the converting tools of amounts

inside rectangles

(caused by non
base employment)
(Pnh)

Base Base Population Non base Non base
employme |H employment |R | (cause by base employment 45» employment
nt level population ) employment) required by level
(") (") (P) population (") (™)
A
Q H‘l’
Population Non base

employment
population
(Enb)
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H=H,
employment level in i region that settles
(Z H; = 1)

S=§,; matrix, a

matrix, a proportion of
in j region
proportion  of
employment in i region that work in j
(ZSU - 1)

Q, R=nxn diagonal matrix that all its

region

numbers are zero except the numbers
on the diagonal that in order are R, and
0..

R, =proportion of population in I region
to employed population in there.

O, =proportion of non base employment
required by population in i region to the
population residence in there.

M=HR, N=QS

Now if we suppose that choosing

residential place function (from work

place) and choosing shopping place
function (fromresidential place) in order
have their population and employment
capacity, the developed model is like
this:

e=¢e’ (I - MN )1

p=eM

Inaddition to considering the population
and non base employment capacities, a
process is applied in this model, that
migration between areas considers
the population based on existing
information, and in the model the ability
to change the Rand Q parameters is
applied. Changing R, for instance its
reduction, means that the population’s
existing unemployment rate reduces

in the understudy region, and existing

Figure 3- Garin-Lawry model procedure with limitation of population and non base

employment capacities

Base Base Population Non base Non base
employme |[H | employment R, (cause by base Q> employment |g | employment
nt level population employment) required by level
) (&) () socety () )

Confines of
regions residential
capacity
)

Confines of
regional non base
employment
capacity (C")

Confines of
regions residential
capacity —>

)

Population Non base
(caused by non | R employment
base employment) |« population

) @




family members get the new jobs.
Changing Q, for instance its increase,
means that the existing population need
more non base (service) employment,
or more varied non base jobs appear to

give services to the population.

It is necessary to say that population
and employment model is determined
through S, Q, R, H parameters,
considering what is mentioned before
we can suppose the H parameter as a
residential place choosing model, from

logit model is described as below:

wh e
H i (1)

Whichinit ' isthe]regiondesirability
function as residential place (h) for
a worker in the area of work place
(w), this function can be described as
below:

wh wh

u. =u 2)

Glazing the model needs the H,'

i
wh

and i

function’s  information
desirability function’s variables in the
mentioned relationship. Information
related to the function in model 1 can
be estimated as below:

wh

Hwh _ 7; (3)
i TN h
DI

That in it 7," is the number of visits
from work place i to residential place j in
ayear, in other words, it is supposed that

residential probability in j region with

the I region’s worker is proportionate
with the number of trips from a special
work place to different residential
places in the understudy region. This
information is accessible through
origin- destination collecting statistics
of Tehran’s residents and origin-
destination of its gates in 1373. So we
can glaze model 1 with 2 desirability
function using the maximum amount
of it. Having this model, one of Garin-
Lawry’s parameter is accessible.

Parameter R for each region with P,
populationand E, employed population

in one year is equal to:

Ri= Pi on Ei

Paying attention to the definition of
parameter Q, this parameter changes the
population to base employment, so we

can make an estimation of Q proportion

as below:
Z eAnb
0 =5 1€8 (4)

S

Which in it S is a group of understudy
regions, meaning that we can suppose
that the required non base employment
in that region has been created.

S parameter determines that what
percentage of non base employment
required by one region is in another
region.
If we suppose that population’s
service requirements (employment) is
proportionate to the number of visits,

meaning that if we suppose that non base
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employment required by population of
i region who are employed in j region
is proportionate to the number of i
Region’s population to j region to get
the service, then we can estimate the
non base employment level of a region
caused by the residented population in
other regions. Number of one region’s
visits can measured by the number
of resident’s trips from i region to j
region.

So we can have an estimation of S, as

below:

hs hs,v hs ,w
s I mver
/. hs T hs v hs ,w
Yre e+ 5)
k k

Thx’x —

i

Which in it,

number of i region’s population to j

service trips’

region, (x=v, w) and up scrips. Show
the two kinds of coming with a car or
on foot in these trips. We can glaze the
model S using the information gained
from understudy residents’ colleting
statistics, gate colleting statistics
and residents and traveler’s social
economical information.

It is necessary to mention that collecting
statistics of understudy internal region’s
residents in Aban 1373 did not include
the trips on foot; because all models of
this study are being made based on trips
by car, it is obligatory to estimate the
on foot trips’ volume in planning years.
This can be done as below.

It is obvious that the on foot trips’

volume proportion done in a region is

a function of car personal possession

capitation in that region.

hs,w s
L~ _ 6
T:l’?.s‘.w Caij./p,. ( )
Which in that 7;" * is the trips’ volume

with the created services in M, region

in the way that (x=w) or by car (x=v).
In other words, the more capitation is,
the less volume in on foot trips in the

region and vise-versa.

T;h.\'.w B ﬂ -7
Th.c.\- =d p‘; (7)

i

Now we suppose that on foot trips’
distribution around their creation place

in each region is like below:
hs,w hsow o
L™ =170, ®)

With the supposition of Gama famous
distribution, as below for on foot trips’
volume around one region that creates
it, 1

g8,
j;.r' =M€ ©)
Which in it d; is the distance from

1 region’s centre to j region and if
Z fi+ =1concludes that:
k

-1
_ P ad 10
y_[;dfiefi ) ( )
and from that we can write:
__dye”
fi=5 e (a1

k



from the other side it is supposed that :

kv _ o1: . .
B’ =probability of car trip from i
region to j to get service, so:

T:’m,v — Ths.rP{r.s'.\'

i i (12)
Now trip probability from i1 to j to
get service is a function of i origin to
J destination’s specifications. If trip
desirability by car j region and its
population is shown byU ; ¥, with
supposition of log it choice function to
choose trip destination to get service,

we can write:

u s v

hs,v _

e
if - u his v
z e ik
k

So, it’s enough to identify the variables

(13)

of U ;’ " function, and suppose that:

hs v
hsov T f

i - T‘:;‘t\'.r

(14)

And using the origin-destination trips’
volume from statistics of 1373 from
Tehran’s residents and its gates, to
determine the right part of 14 formula,
and using the information determining
U ;’ ¥ function in this year we can
estimate the 13function’ parameters.
Model’s glaze can be done through
maximum tendency method.

Now, placing the 7 and 11 formulas in
8 formula Y}b " will be determined, that
with 12 formula places in 5 formula,

concludes that:
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13.2
In the prediscussed population and

. Population migration
employment model a function is

applied that supposes the known
migrations. It is supposed that the aims
of these migrations are from central
city areas toward the country, this is a
phenomenon that happens in most big
cities. In central city areas because
of more facilities and services, trip
attraction has an increasing procedure.
So, land price in this area increases, the
economical activities and crowd cause

a reduction in environmental quality
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and make life difficult for people in
this area. This propulsion from one side
and price increase for trade usage from
another side, make it easier for central
resident’s migration to suitable areas to
live, and maybe cheaper in the country,
this has increased in Tehran in recent
years and still increasing.

If M, is the migration from 1 region
in a specific year, the total population
migrated from differentregions (internal
regions in understudy region, 1) in this

year is equal to:

M:;Mi (16)

Unfortunately there is no information
showing the resident migration between
regions in Tehran, therefore in absence
of these information it is supposed that
population considering the remaining
capacities in other regions, go to those
regions. In other words, suppose that
the extra population of i region because
of total migrationM, ApM, in the

mentioned year equals:

AP.CAP.
> AR.CAP,

ielU0

ApM. =M (17)

That in it M according to formula 16
P . is the new entered population to
1 region because of base and non base
employment increase in the understudy
region in mentioned year, and CAP, is

the remaining capacity for population

to settle down in 1 region.

In that formula 1 is the total internal
regions and O is the total country
regions. Doing these calculations, the
regional employed population because
of mentioned migration is corrected.
M, can be calculated as below for the
sending population regions (7).

Min—l,n — I)in—lr;n—l,n

That in it M/ is the amount of

P"™"" population

1

in n-1 year when

n

in n-1 time, """ is the (negative)
development rate of population in n-1
ton year. P""' is available. There fore,
to calculate M we should have an
estimation of two 7"

Statistic analysis of population growth
changesininternal regions ofunderstudy
region shows that an increase in region’s
population (inaverage)causeareduction
in growth rate changes’ limitations. In
other words if the mentioned region’s
population is divided like chart 1
the growth rate changes’ limitations
of each group’s region decreases by
the increase of mentioned regions’
average population. An analysis from
this phenomenon based on regional
population observations in 1365 and
1370 years and with supposition of two
rates rmax=1.9, rmin=-1.2 is done and

these two models are gained:
}?:}:ﬂ — 19 + 36.02836—U,UUU|2314'0” !

(18)
rn—l,n =-12-10 72896—0.000171777;;" !

min



That in it 7" is the maximum limit

ax

and 7" is the minimum limit of

population growth rate in the time of
n-1 year and P""' average regional
population in year n-1.

To determine a difference between
population growth rate in internal
regions that have a high remaining
population capacity and other regions
with a similar population level that do
not have this capacity we can explain a

population adjustment coefficient:

C

ke
e
Thatinit ¢/ isthe population capacity of
iregion, and C is the average population
capacity of internal understudy regions
and K is model adjustment parameter
and k>1, therefore f if igMis
supposed equal to 1.

we can calculate the adjusted population

of i region in n time, P":

P’ = Pn(Min{f, 1} (19)
That in it " is the i regions’ population
in n time. therefore, using chart 1
population growth rate limit in a year
of i region can be calculated in wanted
time period in mentioned functions’

structure (5 years):
P in™ (i ): Tnin (Pin )
e =1 B

(20)

21

If it is supposed that the i regions’
population growth rate in next year in
period 7. .. @), row (i) has the same
place between the regions grouped with
1 region, we can calculate an estimation
of population growth rate in i region as

below:
V-VHI — rn+1 mln(t)—i— g[.QrHl maX(i)_ rn+1 mln(l))

(22)

that in it g, is the population growth
rate distance proportion of i region in
time O from minimum of this rate for
other region in its group, to all the rate
changes for population group regions
i:

r’—r’ min®

) 23
"7’ max—r° min(i) 23)

Now if a region in O time is migrate
sender (rl.” < 0) this region till the end
of planning period 1390 is migrate
sender and growth rate (pure) of
migration from there based on formula
(229) is estimated that is used by
formula 17 to calculate the mentioned
pure migration.

In population calculation of this
study, we prevent from each year
population growth in each region
more than maximum rate limit in that
region’s group, meaning that maximum
population of i region in the understudy

year equals to:

Pin,max — Pin—1(1+r(?3ax (24)
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Growth rate limits Growth rate limits’

Average

Population Pgiitte | mopiates of region:c existing esfin.mti({n of regio‘ns
Row i)g’ol‘tot;lf:l group top in 1 p(;pulatton group existing in population
e limit population (percentage) group (percentage)
S0 W iEe Mai‘;ﬁ:"m Wi Ma;‘;zl“m
1 0 3000 1500 7.3 30.2 -9.49 31.85
2 3000 4000 3500 -11.8 21.9 -7.08 2531
3 4000 5000 4500 4.6 21.1 -6.15 22.59
4 5000 6000 5500 3.9 24.8 -5.37 20.19
5 6000 7000 6500 -59.2 18.3 0 0
6 7000 8000 7500 3.7 14.3 -4.16 16.20
7 8000 9000 8500 -8.0 18.0 -3.69 14.54
8 9000 1000 9500 35 21.6 -3.30 13.08
9 1000 11000 10500 3.1 12.5 2.97 11.78
10 11000 12000 11500 -1.6 11.9 -2.69 10.63
11 12000 13000 12500 0.9 17.9 2.45 9.62
12 13000 14000 13500 -1.9 5.9 2.26 8.73
13 14000 15000 14500 -1.8 34 -2.09 7.94
14 15000 16000 15500 1.4 4.8 -1.95 7.24
» 15 16000 17000 16500 33 32 -1.83 6.62
4'?/ * ~ 16 17000 18000 17500 0.8 2.0 -1.73 6.07
coee 17 18000 19000 18500 0.5 55 -1.65 5.59
S e S e doliliad 18 19000 20000 19500 0.3 23 -1.58 5.16
Modiriyat Shahri 19 20000 21000 20500 2.0 4.7 -1.52 4.78
WAV Laal=Veele 2 20 21000 22000 21500 -1.8 43 -1.47 445
WERE R Rl 21 22000 23000 22500 0.9 2.0 -1.42 4.15
" 2 23000 24000 23500 20.8 25 1139 3.89
23 24000 25000 24500 -1.1 3.1 -1.36 3.66
24 25000 26000 25500 -0.1 3.0 -1.33 3.46
25 26000 27000 26500 -1.0 -1.0 -1.31 3.28
26 27000 28000 27500 0.6 10.6 -1.30 3.12
27 28000 29000 28500 -1.3 2.4 -1.28 2.98
28 29000 30000 29500 0.4 1.9 -127 2.85
29 30000 31000 30500 0.3 1.4 -1.26 2.74
30 31000 32000 31500 12 13 -1.25 2.64
31 32000 34000 33000 0.8 1.1 -1.24 2.52
32 34000 35000 34500 0.8 0.3 -1.23 2.41
33 35000 36000 35500 0.5 0.5 -1.22 2.35
34 36000 37000 36500 0.5 0.5 -1.22 2.30
35 37000 42000 39500 0.2 0.2 -1.21 2.18
36 42000 44000 43000 2.1 2.1 -1.21 2.08
37 44000 99999 72000 12 1.9 -1.20 1.91




Chart 2- recognition standards of base/ non base employment

Importance Base employment Non base employment
level of Employment Production Employment Production
standard specification specification specification specification

1-Has a
! 1- depends on powerful l-depend.s on | l-used by.local
place e population population
2- basic
decisions of
activities out of
region are made.
3-Ithasa
productive 2-basic decisions
5 aspect of activities
4- Is known as in regions are
the vanguard made.
activity of basic
activity
5-Has a whole
sale aspect to out
of region.

And if P" reaches the P"™ level, the
model prevents more population for
this region, therefore the population
growth rate in regions in each year will
be restricted in the top level of observed

maximum population growth rate.

4.base employment and non base
employment
Basic information to use the Garin-
Lawry model is the base employment
amount and distribution in the area.
Non base employment is essential
too, to satisfy the service demands of
population. Therefore, determining the
base and non base employment amount

and distribution is one of the issues that

we should face to use the Garin-Lawry
Different

represented different explanations of

model. researchers have
base employment.

The first definition of base/ non base
employment first represented by Lowry
himself, he put the base employment in
the category of activities which their
places are independent from population
distribution and shopping malls and
their productions are mostly exported.
In his opinion the non base employment
is a kind of employment which depends
on population distribution and shopping
malls. In Lowry’s opinion making
decision about base employment out of

understudy region and decisions about
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non base employment in the region take
place; and the non base employment is
proportionate with population.
So,wecanconsiderthebaseemployment
a kind of employment which depends
on the place and its productions have
a powerful exportation aspect. Non
base employment can be considered
as an employment which depends on
population and is the complementary
for base employment, but we can not
divide the employment into two groups
of base and non base for economical-
social activities with three standards
of depending on place, depending on
population or being the productions for
export. Chart 2 shows other standards
of employment kind determination
(base/ non base). Standards of this
chart are categorized into two degrees
of land 1 and 2 that degree 1 is with
more determination and probability. In
other words although standards of two
degrees are effective in determination
of employment kind, but in some cases
are not successful in this issue. For retail
is a non base employment or however
“plumbing” is a service activity for local
population, but as a part of “building an
apartment” is a base employment. So
we can not distinguish the base or non
base employment only based on some
standards; and it depends on the special
case and its conditions.

Population and employment estimation
considering the existing cause and affect

relation in the issue and the reciprocal

variable’s effect, should be in a way that
information required be accessible and
estimation of models’ parameters using
the existing information should be
easy. Other problems exist in the way
of employment kind determination.
Each job can be base and non base,
for instance, production of vegetable
or flower; however it can basically be
for local population. But in many cases
it can have an exportive aspect for the
understudy region. So, determination
of employees in these kinds of
employment that work for local people
or exportation, is very hard, and more
than that some of these activities may
basically be base/ non base. But this
activity in understudy region plays a
vise versa role.

Paying attention to what mentioned the
method of this study in employment
division into two categories of base and
non base is as below:

First the statistic zones of Iran’s
centre get connected to the understudy
regions, then using a computer program,
employed population in Iran’s statistic
centre regions that were accessible
with an activity four digit codes from
public population and home census in
1365, employed population with the
mentioned four digit codes will be
calculated for each understudy region.
Knowing the activity type, now we
can easily talk about being base or non
base employed population considering

the cognition existed upon understudy



region, share of base employment from
each four digit codes in activity type
determined. Therefore, we can calculate
the population base and non base

employed in each region of understudy

zone.
14.1. Estimatingofbaseemployment
in future

Estimation of base employment in
future happens using three employment
levels estimation in three major country
activities (agriculture, industry and
mining, and service). Estimation major
principals are as bellows:

First estimation in beginning in “zone”
level the areas around understudy zone
(d=1,2,000,D-1) and collection of
internal areas as a zone (for instance,
internal areas of understudy region) are
required. This distribution takes place
based on existing information from
that zone. To do this, the programmed
part makes a list of each employment
type based on existing programs, the
unprogrammedpartofemploymentlevel
as before or based on other suitable rates
distributes in understudy region. The
base of employment level estimation is
population and home census in 1365;
because these information have been
the only existing information in the

level of this study requirements.

5.Glaze of Garin-Lawry model’s
parameters

After employment level estimation,

in this part the results of Glazing the
Garin-Lawry model’s parameters will

be represented.

5.1. Glaze of work-to-home model

Work-to-home model is a model that
says the way we choose residential
place based on work place. The aim of
this model is to explain that how the
employees choose their residential place
after choosing their work place. Work-

to-home is logit type and as below:

wh
Ui

hs,v

if Huh
E e ik

k
That in it U ,.}."h is desirability function
of j residential place for i region’s
employee. Model is made for residents
in understudy zone (i=1 to 575). The
desirability function in this model is as

below:
Uf}m = Z byt (X iik )
k

Thatinit b, isthe desirability function’s
parameter and X, is the variable
amount like that for home-work couple
(i-)). fk(X ijk) can have a synthetic and
non linear shape.

Chart 3 shows the desirability function
parameter’s estimation and shows the
explanation and its variables. As we
can see in the chart, all the desirability
function’s parameters are important in
statistic’s view and with more than 99%
probability, we can decline their being

Zero supposition.
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15.2. Estimation of
proportion to regional employed

population

population
As mentioned before population
proportion to regional employed

population which is shown by R, is
one from four main parameters of land
use model. This parameter’s usage
is population estimation caused by
employment. This model’s parameter is
calculated from eachregionpopulation’s
P division by that region’s employed
population(Ei)in years of population

and home census (for instance, 1365,

1375 years).

Chart 3- desirability function U

parameters’  estimation and its
variables’ explanation. (i=work place
and j=residential

Estimation information shows that
in previous years this proportion (R)
in the country, and in Tehran has
changed a lot. It seems like that (R)’s
growth in 1365 caused by population
increase (numerator) and employment
level decrease (denominator). Paying
attention to this phenomenon, to
estimate regional amounts R means

R the following method is used. First,

Row | Variable Parameter | Statistict | Variable’s explanation

I | D,ind, -0.906010 | -38.69 D, =1ifi=j,ifnot0.

2 (1 —Djj)[i?dy -0.148389 | -15.18 d, =space distance between I region
to j region (kilometer)

3 Dout,.Ind, -0.241564 | -2.56 Dout,=1 if 1 is one of the regions
around, if not 0.

4 10°- D, .d, -0.435776 | 28.50 (%)

5 [10° (1-D,a, |-0.016267 |-10.04 (%)

6 D”ln(l + Pf) 0.875168 201.59 P, = i region’s population (person)

7 (1-D,)mli+P) |0.141364 | 26.47 (%)

8 Dt.fln(l+e_,) 0.122025 29.21 e, = jregion’s employment level
(job)

9 (1-D, )inl1+¢,) | 0.114361 | 20.86 (%)

10 D, 0.017409 20.48 J regions’ destination to 1 region
(city centre) (kilometer)

11 CBD, -0.192382 | -14.50 CBD, =1 if j is one of the region in
business district, if not 0.

12 ACO, -0.831533 | -17.57 ACO, =average of percapita car
owning in j region

13 |10 r[850-d7) | -0.008571 |4.74 r, =average of population growth
rate in years 1395-70 (percent)
d} =population density in region
(person per hectare)

(*)variable(s) are explained in other places in the chart



Rn changes in n years for Tehran and
its country were considered. In Tehran
this 3.52 increased to maximum 4.32 in
1365 and from there to 3.72 in 1390,
it is supposed that this proportion for
Tehran as minimum seen in recent years
(3.52) reach in 1390. For regions around
understudy region, R proportion has
reached 4.09 in 1375 from 4.52 in 1365.
If we suppose the same decrease of 1365
to 1390 in Tehran (4.23-3.62=0.71) for
other regions around it. R estimation
for around reaches the average (4.52-
0.71=3.81). Therefore with supposition
of liner changes in R proportion for
different regions in understudy region
(from 1 to 575) we can estimate the
proportion for i region in n year, Rh
for internal regions (i=1 to 560) Rh
from 1365 to 1370 decreases liner itself
and then from 1370 with following
reducer coefficient reaches the amount
of 1371 to 1390:

f.il_n#]375

(4.09-3.81),n=1379,77,000,90
This coefficient multiply in R .v. until
we calculate the amount like the other
years. For regions around (i=561 to
5750. The proportion amount for i
region from 1365 decreases liner as
1375. Then reaches from 1375 with
reducer coefficient below to amounts
of 1376 to 1390:

4.09-3.81),n=1376,77,000,90

n—1375
It o
Bl———t

Minimum level of Rh for all regions
in all years is supposed 3.0 which is
very rare and only has happened in

some regions.

5.3.

base

Estimation of required non
employment proportion to
regional population.

Parameters of required non base
employment proportion to population
(Q,) are explained before. The role
of this parameter is to estimate the
required non base employment in
different regions. In this study this
parameter is a true and fixed amount
and its component are supposed equal
to same amounts in 1365. O, for all
internal regions in understudy region is
calculated 0.133 and for each regions
around is calculated based on 1375
population and home census. Regional
estimations @, for areas around are
average 0.111 that around %17 less
than that is for total average of Tehran.
54. home-to-service
model

Glaze of

that

explains how people receive services

Home-to-service is a model
through population; this model’s aim is
to explain how people receive service.
Requirements to use this model which
in previous parts are shown by § ii= S
needs some sub models as below:

- Estimation model of on foot

service trips’ volume with home

L)
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destination

- Distribution model of on foot
service trips’ volume

- Home-to-service model with

Tehran citizens’ cars

S.5.

service trips’ volume with home

Estimation model of on foot

destination
To estimate on foot trips’ volume to
get service in future we suppose that

different regions’ car per capita.

A 7“
T;h“ ij

e 1 = a I
T:.l’n,\. R

To glaze this model we require on

foot trips in a region to get service.
From the point that the numerator and
denominator of fraction belongs to
same region, we can use a generalized
type to find this proportion in the
region. Volume of on foot and car
trips in Tehran is available from 1371
census, with this presupposition that car
owning’s per capita has not remarkably
changed in 1371 and 1373, we can use
car owning’s per capita information
gathered in origin- destination census
in Tehran to glaze the model. The glaze

result of Tehran is as blow:

il car -0.8132
L =0.2954 -
)

hs,v
i

i
That in it, numbers in the parenthesis,
are statistical like estimated model’s
parameters. These statisticals show that

parameters are not zero.

Having amount of trips with car to get
service in a day in next year (t) from trip
production models and with estimation
of average car owning per capita in a
region from car owning model, we can
estimate the produced daily trips in a

region to get services in the year (t):

Th\‘,u'(f) — 0.2954 (Caf'} ) Th.\‘.r (f)

' ()

Using the model of service on foot trips

volume, we can estimate how these
trips distribute in understudy region.

As mentioned before, one information
source in the field of on foot trips in
internal regions of understudy region is
Tehran’s origin-destination information
in 1371. To estimate how on foot trips
distribute around one region first the
information base of service on foot
and car trips from 1371 census was
made. In this base origin, destination,
trip type (on foot or by car), origin
to destination’s distance (space) and
trip distance of different travelers are

recorded.

T;m.w _ yd‘r;e—&!ri
That in it, d, is the space distance
(kilometer) from r to j. To distribute
how people go on foot from origin
r (home) to destination j (in group
regions in the understudy region) we
can glaze the model of Tehran. Model’s
glaze for Tehran using the mentioned

information is calculated as below:



]’:fhx,“‘ — 2605 *109d'§;51?€—|2.542d1j
(0.72) (7.18) (-8.98)

That in it the numbers in the parenthesis
are statistical t like estimated parameters
and from the point that the goal is to get
one on total valuate observations, and
from the point that model’s structure for
on foot trips is logical, the model despite
of y’s amount not being important in
statistics, This model is accepted. So a

model as below is made:

dg,5178—12.542u‘,-f
i

l
f:f - 8.517 -12.542d,
2. dye
k

5.6.
service trips distribution of Tehran’s

Model of by car home-to-

residents

Tehran’s resident’s home-to-service
model which happens using a car is as

below:

That in it U;" is the desirability
function for region’s residents and P!f’
is the supposed j region’s probability to
be chosen from i region to get service
that Tehran’s residents basically get
their service from this city and therefore,
1 and j=1 to 560 (understudy internal
regions). One regions desirability for
another region’s residents based on

getting service is a function of many

variables that can be divided into three
categories: first category is the variables
depend on (region) place of receiving the
service; second category is the variables
depend on (region) residential place of
people requiring these services; and the
third category is the variables depend
on both (region) place of receiving
service and residential place mentioned.
The form of desirability in this study
is UP =Y kk’ k™) that in it a* is
desirability function’s parameter and
X, 1s its variable. These variables’
function can have a liner or synthetic

shape.

Many researches have been done to
identify the determining variable of
mentioned desirability function and
evaluate their effect on function.
Results of these researches have made
the variables and parameters as listed in
chart4. After model’s glaze all variables
in desirability function in surface are
more important than 99%, in other
words we can deny the supposition of
them being zero with more than 99%

probability.

Cha(*) variable(s) are explained in
other places of chart.

(1)DR; = DR,
D444, + [28], regions including big
parks, religious places and Behesht
Zahra .

(2)DF,+ DB, = DSH ,

models [28], main squires and city

Attraction  models

attraction
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cart 4- U ;.’ " desirability function’s parameters estimation and its variables

explanation (i= home region and j=region for getting service)

Row | Variable Parameter | Statistict | Parameter’s description
nbh s . »
1| La(i+e?) 0.137336 | 29.51 ¢j =] region’s non base
employment level
CBD;=1if j is one of the
2 CBD, -0.098763 | -8.22 regions in business district,
if not 0.
3| 4co, 1.127710 | 20.47 ACO,=j regions car
' owning percapita average
4 |107. sTU, 0.027255 | 62.13 STU =] regions students
' number
DR;=1if]is aregion of a
5 DR 0.345548 | 25.72 special religious or
! entertaining region, if
not0.(1)
DSH ;=1 if j is a special
6 DSH | 0.065085 | 7.61 shopping region, if not 0.
2)
DS ;=1 ifj is a especial
7 Ds, 0.164947 | 6.26 education region, if not 0.
(€)]
DA ;=1 if j is a region with
8 DA . 0.253929 38.29 dally Shopping trips
attraction more than 10000
if not 0.
9 | 107 Dye! 0.008636 | 4.31 D, =1ifi=j, if not 0.
-3 nd
1o |10 ACOACOLT 003706 | -7.90 (+)
3 d, =l region’s space
11 107 d; -0.011784 | -7.46 v _
i distance to region (meter)
12 | Lnd, -0.513707 | -72.17 (*)
13 | D, -0.113494 | -7.74 (%)
14 [107° D,.d, 0.803159 | 62.74 (*)
even in regional level has a high
markets. o
. compatibility.
(3)D128,+ DT, = DS, attraction

models [28], Tehran university and
polytechnic university.
that model’s

estimation with 1375 observations,

Comparisons  show

6. Base employment estimation in
future
Steps of base employment estimation

growth rate are as below:



1) Country’s  all  population
growth rate estimation in different
years (supposed that 7, = Country all

population growth rate in n from n-1 to

n)

2) Calculation of Iran’s population
in future years is based on population
growth rate which mentioned I step
1 (supposed that POis country’s
population in a year and Pn is

country’s population at the end of n
year) therefore, p_p (1+r }/‘
n 0 n

3) Determining a relationship

between country’s population and
understudy region’s population Pn

(supposed that this relationship
in the period that we study is like
Pn/ P =a+Pn linear relationship,

that we can calculate Pn having Pn )

4) Sponsorship rate estimation
(population to employed population)
in n year and Rn , and then understudy
region employed population estimation
(therefore, if En is whole employed

population of country, En = Pn /Rn )

5) Having share of three parts

agriculture, industry, mining and
services from all employment in year
gn* (a=k agriculture, i=industry and
mining, and s=services) determine
the E¥ employed population in k part
from activities in understudy region

therefore, EX = E ¢*
n nqn

The method mentioned is an estimation

of whole employed population divided
in three categories of social-economical
activities in different years. Having
these quantities and with supposition
that whole employed population of
understudy region work in the same
region, we can find rn’; an estimation
from employment growth rate in
three categories of social-economical
activities in different time periods in
future n+m.

I/m

ron+m= (E:fwr / E,f)

n?

7. Non base employment and
population capacities

Land use model in this study has
the ability to consider the non
base employment and populatory
capacities. One of the important
information in population space
distribution estimation is the capacity
which is considered for population.
Efforts to reach these important
political numbers were not effective;
first these capacities are not available
in this study details level (traffic
zones) and second that population
determined in Tehran’s plan for
1375 - means 7,857, 001person — did
not come true. Based on home and
population census in 1375, Tehran’s
population in this

6,820,000 people is
Therefore, this study did an effort to

estimate these capacities to 1390 that

year around

announced.
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is explained below:

Tehran’s population capacities based
on 53 zones in this city began.
These zones are made based on 20
regions division in a way that is
equal as social-economical aspects.
To estimate population capacities’
estimation considering population
average density for regions in
each zone equal to average of this
amount for related part, and having
the surface of residential part
of each region, an estimation of
average capacity of that zone. If this
number is less than the population
in 1376, region’s population goes
in the capacities mentioned for
other regions, remaining population
capacity in each part will be divided
based one land surface suitable in
live on in each of them.

In this study, non base employment
capacities are not considered
because of land use programs and
required information which are not
in reach are not considered.
Statistic analysis of how population
growth differences in internal
regions of understudy regions show
that population growth of a region
(in average) cause a decrease in

growth rate.

8.Reliability of employment and
population estimation model
Based on what is said a program

based on “Gauss” language was

written, to make the Garin-Lawry
model ready to estimate employment
and population distribution in
understudy regions in future years
until 1390. The first step in this
estimation is model’s reliability.

Studies in the field of reliability
consists of many things that one
of the most important one 1is
population estimation in 1370 based
on employment and population in
1365 and based employment grow
in years 1365-70. Considering the
fact that statistic information of

Iran’s statistics centre gives us
only population (and employed
population) — and not employment
level — it is enough to compare the
regions’ population estimation in
1370 observing it from Iran centre’s
census.
We can consider base employment a
kind of employment based on place
and its productions have a powerful
export aspect. Non base employment
can be considered an employment
based on population and is base
employment’s supplementary.
9.Regional employment and
population estimation in future
years
Base employment estimation for
future planned years based on Garin-
Lawry model made a way to estimate
population, employed population

on regions and employment level



quantity year Internal Regions Whole Whole
regions -around &%) | understudy country
o8- oV region

Population WEO £ EYAFY Y. .50¥D A-SAFAA Fa)arNY

WY FOVYYYD YYYYYYY AYyveESy DOAYVNEY

WY FAVIYAQ YYYAsAY ARAARAR PERINA VA

VYA YYFAYYY YAAY Y'Y ARRIA RS SYSAEANY

VYA VEYYYYD Yyaava- VY. VAVAS SASASAFS

wa. YAFEYOFA FAVYYYD YYAYYaqy MARTARNE
Population | v.-\v#o Bared £.yaay AAAREN YOV
average YO-\YY- ARARYS AAMAA Y, ¥Y0 A%
growth rate A+=\YYO RV VALY Yo «¥¥ A\FZ2R V00
in a year AD=YYA- <207 Y0¥ V0¥V AFAR
(percent) -=1YAD - Mag AR 1YY AR

in future years. The base of long
term estimations in three mentioned
important quantities is the 1365
observations of quantities. Garin-
Lowry model’s implementation has
made results in chart 5.

Results in regional details made
population and employment
estimations to study transformation
studies. These estimations are done
based on expected amounts from
many parameters that make the
discussed model in this study and
is the result of studies more than
one hundred and thirty different
Model is

the thing which is important, that

and various conditions.

in changing of different parameters
and for evaluation of different

policies from employment and

population placement, can make
new estimations. It is necessary that
required information in different

years gathered and keep the model

up to date according to existing

conditions.

We the

capacity of a region supposing each

can estimate average
region’s population density equal to
average of this amount for the part
and having each region’s residential

place surface.
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