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ABS TRACT: The spatial weighted regression method is one of the bes t methods to achieve higher accuracy in 
analyzing space-affected relations. This article attempts to introduce a model of the results of Area of Supply and 
Demand and general park performance with a spatially weighted regression model for evaluating parks in Region 1 
of Tehran. The density of parks and population density in Region 1 of Tehran with the help of some environmental 
variables-space such as the area of parks. To follow the theoretical framework, spatial dis tribution and urban green 
space efficiency indices were used. With their help, environmental-spatial variables have been extracted, and the 
required data have been collected through sys tematic scientific methods and turned into information in determining 
the relationship between the data. Based on the findings, it is expected that this indicator will help landscape planners 
to unders tand the supply and demand index of parks and their relationship with the general efficiency of parks. It 
can help planners reconsider their projects' policies, goals, and cos ts. The results show that the general performance 
development index of parks in the firs t Region of Tehran is not commensurate with their supply and demand. In some 
areas, parks with appropriate performance indexes have low demand. Predictions of this research show that parks with 
index (-0.5>S tdError) value will need more demand in the future, and demand for parks with index (S tdError>2.5) 
will decrease.
  Keywords: Spatial Accessibility, Weighted Geographical Regression, Urban Park Service, Supply And Demand.

INTRODUCTION
Green spaces provide appropriate service capabilities for 

urban dwellers and satisfy people's everyday demands 
for high-quality environmental goods. The advantages of 
natural ecosys tems and their sus tainable expression in urban 
green spaces (UGS) are well es tablished. However, people's 
preferences and perceived need for UGS is not always obvious. 
Thus, they are frequently disregarded, particularly in urban 
planning choices, which might benefit greening programs' 
success. (Chris toforidi et al., 2022).
One of the mos t significant repercussions of Iran's fas t 

urbanization and physical development in recent decades has 
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been the fragmentation of the dis tribution sys tem of urban 
service centers. Parks and green spaces had a specific role 
in generating this socioeconomic gap in access to municipal 
services for inhabitants. Park spatial equality is a prominent 
problem in environmental jus tice research. Many metrics have 
been used to assess park accessibility, but few researchers 
have looked into the impact of travel behavior on park 
accessibility(Li et al., 2021).
When the high need for green space in densely populated areas 

is addressed, people regard park access as easy. Earlier s tudies 
revealed that park accessibility is determined by whether or not 
the spatial dis tribution of its supplies corresponds to population 
demand(Xing et al., 2018; Liu et al., 2022; Chen et al., 2021).
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On a worldwide scale, there are five techniques for planning 
and assessing urban green areas. Population ratio, area %, 
catchment area, facility features, and local norms are among 
them (Veal, 2013), as described in Table 1.
Unlike the per capita method, supply and demand measurement 

works based on the amount of service space provided. That is 
the amount of useful area of the space that affects the work of 
that space. Therefore, the use of methods such as per capita is 
not accurate. Here are some examples of research done in this 
field.
Gyoungju Lee, at the Korea National University of 

Transportation, used the ASD index for the firs t time. After 
that, Ilyoung Hong from the GIS department at Namseoul 
University developed this variable for the university. (Zhang 
et al. from Hubei University (2022) and Buckland & Pojani 
(2022) used ASD based on their processing for research.
Khalida Lifam Marthya (2022), in their Mas ter's thesis 

"Spatial logic of access to parks in Qatar," The pattern of 
green park dis tribution in Greater Doha, Qatar, examined the 
Doha landscape planning based on two criteria: (a) walkable 
service areas to highlight park-covered areas, and (b) Identify 
neighborhoods that need a park based on variables such as 
population density, type of housing and population subgroups.
According to new research, "Exposure to parks through the 

lens of urban mobility," data for each city is displayed in a 
bipartite weighted network, with link weights representing 
the number of likely visits to a park from each census tract 
on an average weekday The number of parks around a census 
tract's occupants' daily activities is used to determine park 
exposure(Salgado et al., 2022). 
The s tudy from Tang et al. (2022) Reveals that by utilizing 

AHP and EW methodologies, the degree of synchronization 
between greenway service provision and public Demand in 
Guangzhou, a big Chinese metropolis, has been assessed. The 
outcome of combining the pair coordination degree model and 
spatial autocorrelation analysis revealed that the average value 
of the GSS subsys tem at the city level is somewhat greater than 

that of the PD subsys tem, indicating that the services offered by 
Greenway in Guangzhou may theoretically.
Research from Kamble et al. (2022)1 The goal of determining 

the s tate of UGS2 change is to determine the current s tate of 
UGS and the ideal population density at which UGS may be 
made available and accessible. The results reveal that traveling 
from the city center to the suburbs reduces the availability 
index of UGS and increases the dis tance between green spots. 
The inves tigated urban region has an uneven dis tribution of 
UGS categories. Low-density locations have more UGS per 
capita than high-density areas, while medium-density areas 
have the mos t UGS access.
Liu et al. (2022), In their "research Evaluating the disparity 

between supply and demand of green park space using a multi-
dimensional spatial equity evaluation framework," showed 
serious spatial inequality in the supply and Demand for 
PGSs3, especially the spatial disparity between different PGSs. 
The results show that the supply of mini parks is severely 
insufficient, and the dis tribution of comprehensive parks is 
too concentrated, leading to the polarization of saturated and 
insufficient supply. Some of the social groups s tudied in this 
article, such as the elderly, rural residents, and low-income 
people, are deprived of access to PGSs.
Zhang et al. (2021), in the article named "Characteris tics of 

spatial-temporal dis tribution and the evolutionary mechanism 
of urban parks in Beijing, China," examined the dynamic growth 
of Beijing's urban parks by comparing spatial dis tribution 
features in three dis tinct eras in 2005, 2010, and 2017.
In addition to changes in quantity and area, the methods of 

direction dis tribution, kernel density es timation, and network 
analysis involve spatial s tructure and accessibility. The three-
factor analysis approach is then utilized to unders tand the 
evolutionary mechanism. S tability factors, dynamic factors, 
and random variables all play essential roles in urban park 
spatial growth via the res triction mechanism, supply-demand 
mechanism, and incentive mechanism, respectively.
Research from Xiao et al. (2019) under the Title "Exploring the 

Types Description

Population ratio/fixed s tandards A certain percentage of the land is allocated for open space (e.g., 10% of the total development area is al-
located to open space).

Area percentage s tandards A specified percentage of land is to be allocated for open space (e.g., 10% of the total development area is 
allocated for open space).

Catchment area-based s tandards Dis tances residents mus t travel to access them (e.g., ¼ mile walk from users’ quarters).

Facility s tandards Specifications (size, signs, and sports field equipment)

Local s tandards Delivery s tandards specific to a local area are based on local conditions and data, determined locally or 
expressed in any of the above formats.

Table 1: Types of s tandards
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disparities in park access through mobile phone data: Evidence 
from Shanghai, China" In addition to changes in quantity and 
area, the methods of direction dis tribution, kernel density 
es timation, and network analysis involve spatial s tructure and 
accessibility. The three-factor analysis approach is then utilized 
to unders tand the evolutionary mechanism. S tability factors, 
dynamic factors, and random variables all play essential roles 
in urban park spatial growth via the res triction mechanism, 
supply-demand mechanism, and incentive mechanism, 
respectively.
This s tudy aims to analyze the spatial equivalence between 

the ASD index and GPP4. This analysis helps to identify parks 
that do not have a proper relationship between the facilities and 
the population, which is outside the normal range. (ASD) as 
an indicator to emphasize the scarcity and oversupply of park 
services previously proposed by Lee & Hong (2013).
Therefore, in this s tudy, the concept and dimensions of the 

supply and demand approach and general efficiency of parks 
are explained by using different sources and data on parks 
in Tehran Region 1. GWR5 analysis will be used to measure 
the spatial equivalence of parks. Thus, this paper will try to 
measure the information and quantitative and descriptive data 
of the environment in converting data into digital information 
in GIS. The main ques tion of this research: Which park 
performance index has the greates t impact on the supply and 
demand of parks? Sub-ques tion of this research: Which parks 
have an unusual situation between their general efficiency and 
supply and demand index?

MATERIALS AND METHODS
This research is an information modeling research. For this 

purpose, the dis tributional jus tice of the parks is determined by 
mathematical calculations in the GIS for each park. Then, with 
the help of its coefficients and weighting, the spatial dis tance of 
ASD is determined. In the final s tep, GWR and analysis will be 
performed using GIS analysis in mathematical equations. This 
research is mixed regarding data collection methods, relies on 

library methods to review resources, selects 50 areas for field 
observations to collect location information, and extracts the 
required parameters to create a database based on Geo reference 
information. This research will depend on the modeling 
analysis method and GIS analysis functions. The analysis of 
input data, including qualitative and quantitative information, 
is performed using s tandard coding and weighting methods. 
This paper calculates the ASD index using dis tributive jus tice 
coefficients and denotes spatial weight. The advantage of this 
method is the more accurate calculation of ASD, which is 
discussed in detail below. Figure 1 outlines the ASD calculation 
procedure and the use of the analytical results  ASDi, which 
is defined as the quantitative difference between supply and 
demand in park services per unit area ('area' hereafter):
Equation. 1:

Pi=population
Si = refers to the actual park-service supply in area i,
PCPA6= denotes the per capita park area specified in 

applicable laws and regulations (e.g., The Law on Urban 
Parks, Greenbelts, and so on); Si in Equation. In this paper, the 
actual park services provided for areas i or j are affected by two 
indicators, which are defined as follows: 
Equation. 2: 

The main concern of this research is the development of ASD 
due to the spatial inequality between supply and demand and 
the s tudy of its experimental application. In addition, the space 
unit center shows many s tarting points for dividing a large area 
into smaller space units, making it easier to analyze. Calculating 
the dis tance of the road network and paths between all s tarting 
points (residential places) and endpoints (park positions) will 
be very difficult and time-consuming. For this reason, the 
s traight-line spacing between parks and residential blocks 

Fig. 1. Analytical framework for calculating ASD
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helps us focus on the methodological highlights proposed in 
this s tudy.
As pointed out by Equation. 2, Si is the cumulative value of 

the service size provided by (K) parks (Sij) (SWij denotes spatial 
weight). In Equation. 2, Sij is inversely proportional to spatial 
weight (SWij) on the s traight line between i and j, meaning the 
area of park j is allocated to residential location i. Similarly, 
the aggregated services supplied by k parks dis tributed in 
the area indicate the actual supply level of park services. 
To measure the efficiency of each service, in this s tudy, the 
compatibility and incompatibility of parks are described in a 
common section, and other indicators are discussed separately. 
The five indicators are shown in Figure 1; their relationship is 
plotted and can be calculated by Equation 3. 1) compatibility 
of parks with adjacent uses (Mi), 2) incompatibility of services 
with adjacent uses (Ti), 3) proximity to the access network 
(Ni), 4) elas ticity of the applicant population (Qi) and 5) area 
Services (Si). The necessary communications and indicators 
for measuring the general efficiency  index and ASD are 
presented in Table 2. Table 2 shows Factors determining the 
spatial dis tribution general efficiency index and ASD, which is 
presented in a summary form.

Equation 3: Gi= (Z1Mi+Z2Ti+Z3Ni+Z4Qi+Z5Si)

Case S tudy
Region 1 of Tehran Municipality is located at the northeas tern 

tip of this city and is considered the northernmos t point of 
Tehran.
This region is limited to the Alborz mountain range from the 

north, the Evin region from the wes t, Ayatollah Sadr Highway 
from the south, and Lavasanat from the eas t. According to the 
census of 2016, region1 of Tehran has a population of 428,457 
people, and according to the divisions of the municipality, it 

has 27 neighborhoods. Four hundred thirty-seven parks are 
located in this area. According to the division of hierarchical 
parks, Tehran Region 1 has 20 regional parks and 417 parks 
in the region and neighborhood, all of which are under s tudy 
in this s tudy. Figure 2 shows the location of neighborhoods in 
Region 1. 

Theoretical Framework
Spatial jus tice and Urban Green Spaces Efficiency
Gardens, parks, greenways, and other areas containing 

grass, trees, and bushes are examples of urban green spaces 
(Cramm et al., 2013). They can be common spaces where 
people congregate for leisure, socialization, and amusement. 
Urban green areas also allow individuals to come outside 
and engage with nature and others in ways that would not be 
possible otherwise(Jennings et al., 2016). The primary concern 
of the Pos t-Indus trial Revolution urban planners and landscape 
architects focused more on order, public health, urban 
management, and quality of life in cities (Fains tein, 2013).

Land Revaluation, Environmental Jus tice, and Access to 
Urban parks
Environmental jus tice is a dynamic and heterogeneous 

notion that arose from the exposure of environmental 
activis ts' environmental concerns. The original notion of 
environmental jus tice emphasized socio-spatial proximity and 
the dis tributional dimension, which highlights the involvement 
of all socioeconomic groups in the benefits of environmental 
amenities such as urban parks(Hughey et al., 2016).
Scholars such as Whyte (2011), Holifield (2012), and Martin 

et al. (2016) advocate for looking beyond the dis tributive 
dimension and combining the dimensions of cognition and 
participation, which confirms group differences in terms of their 
diverse interes ts and capabilities, and in achieving procedural 

Index Sub- Index Communication Definition

Dis tribution s tandards Park area location
park service capacity

Spatial Jus tice of Parks (Ai)
The amount of access of residents 
of urban units to services (Wi)
The efficiency of each service (Gj)
The population of blocks (Pi)

Spatial impact and proximity

 The share of city units from
 the service capacity of public

facilities
Exhibition of inequity map

The number of residents enjoying 
the services of the parks around 
them (Bi)

Differences in the impact levels Impact of access
The dis tance of blocks from the 
service (Dij)

Definition of spatial disparity The proportion of enjoyment

Population (Pi) refer to actual 
park-service supply in area i(Si)
represents the per capita park 
(PCPA)

Table 2: Factors determining the spatial dis tributive general efficiency index and ASD
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environmental jus tice in decision-making processes, and 
implementation plays an important role. However, the ethical 
authority assigned to urban greening and the worldwide 
reach of the desirability of the green city has the potential to 
function as a dominant agenda-setting force, with extremely 
troubling consequences for fair green city design. Greening 
ideals, like the concept of "public goods" and the supposed 
dis tributed advantages of access, can serve as a method of 
de-emphasizing asymmetric power relations and disputes 
over competing resources, which risks reproducing unjus t 
outcomes. The unfavorable consequences in this ins tance 
concentrate on mid- and long-term access to the benefits 
of urban (green) life. So, who exactly is a green city for? 
Recent ecological or environmental gentrification s tudies have 
revealed that a combined approach of environmental clean-up, 
land res toration, and green amenity building is progressively 
reconfiguring urban dis tricts for richer and whiter residents 
(Anguelovski et al., 2018).
Features of Urban Parks and Their Suitability Assessment
One of the mos t important aspects of urban planning has 

always been the appropriateness of the dis tribution of the urban 
park sys tem and the population's need for a public resource. 
Three features of a public urban facility related to population 
demand should be assessed to determine appropriateness. 
These characteris tics include "dis tribution s tandards," "spatial 
and proximity impact," and "disparity in urban park impact," 
which are described below.

Dis tribution S tandards
Landscape design guidelines for situating park sys tems offer 

a s tandardized foundation for assessing program effectiveness 
and planning area needs (Rigolon et al., 2018). Service area, 

spatial segregation, and resident desire for different services 
are all essential elements of urban parks that have varying 
consequences on inhabitants (Bibri & Krogs tie, 2017). Top-
down planning aids in the dis tribution of urban parks. Although 
they are not cons tant and can alter over time depending 
on the condition of a park, a set of s tandards is required to 
gauge equality. Generally, there are two kinds of s tandards 
(Dadashpoor et al., 2017).
The firs t is the per capita of a park, which determines 

the amount of land allocated to provide facilities for each 
resident. Koch is also called the " per capita park area8."The 
application of urban green space s tandards varies from city to 
city. According to the World Health Organization9, each one of 
the cities is recommended to provide at leas t 9 square meters 
of accessible, safe, and functional urban green space for each 
individual. 
It also implies that the appropriate quantity of urban green 

space may be generously given to the tune of up to 50 square 
meters per person (WHO, 2010). This type of s tandard (PCPA) 
sometimes lacks the expected efficiency. The second type is the 
service radius of an urban park, which is related to the coverage 
of parks, such as a park or a school, which is served by traffic 
networks and in terms of its capacity to serve a certain segment 
of the population. The population supported by an urban park 
decreases with increasing dis tance from park facilities. At the 
same time, the service coverage increases in a larger radius. To 
solve this problem, we will focus on the upper radius, which 
corresponds to a smaller share of the supported population in 
the service radius. Regarding the service radius, the service 
radius and service capacity of urban public facilities are 
generally considered the optimal and maximum situation, and 
factors such as the scale of the facilities, the desirability of the 

Fig. 2: Spatial location of neighborhoods in region 1 of Tehran
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location, and the compatibility of the facilities play a key role.

Spatial Impact and Proximity
Social and commercial activities that use access networks 

to communicate are concentrated in cities. For density to 
be dynamic and represent changes in social and spatial 
relationships, spatial influence and closeness between units 
mus t be considered (Liang et al., 2021);. However, the 
population is not fairly dispersed over the entire city (this 
includes dis tricts, neighborhoods, and blocks), and there comes 
a point where it should be regarded as an integrated unit. The 
city block is the smalles t currently used unit. However, urban 
blocks are considered a single entity at the neighborhood level, 
with all blocks sharing the privileges of the neighborhood due 
to the spatial influence and closeness in the attractiveness of 
facilities. Neighborhoods nearby are also impacted. However, 
urban blocks are considered a single entity at the neighborhood 
level, with all blocks sharing the privileges of the neighborhood 
due to the spatial influence and closeness in the attractiveness 
of facilities. This impact also affects nearby neighborhoods. 
(Dadashpoor et al., 2017).

Definition of Spatial Disparity
The basis of our approach to uncovering breakthrough growth 

opportunities is the situation of demand. Our proven approach 
is cons tantly evolving but usually requires identifying 
Segments of Demand and digging into them to unders tand 
the needs of a multi-dimensional framework. Assessing the 
discrepancy between supply and demand for ecosys tem service 
can provide relevant insights for improving human well-being 
in urban areas. Parks are not simply evaluated based on area 
and dis tance from residential blocks. This s tudy's approach is 
that each park, except for the area and dis tance from the blocks, 
will be more or less effective due to spatial characteris tics.
For this reason, this paper defines spatial disparity from 

an entirely different perspective: it is defined as the spatial 
discrepancy between levels of supply and demand of park 
services in a Geographic unit (for example, 100 m × 100 m 

square grid). Figure 3 shows the theoretical framework of this 
research. The purpose of presenting this figure is to show the 
relationship between theoretical variables.

RESULTS AND DISCUSSIONS 
This s tudy uses mathematical relationships and formulas 

to measure an urban park's supply and demand and general 
efficiency. Using the geographically weighted regression 
formula, the cross-correlation between the two main variables 
of this s tudy is the supply and demand index. Indicators are:
•Determining the share of each park in the affected population,
• Measuring the efficiency of parks,
• Dis tance of residential blocks from parks,
• The population of residential blocks in the area of influence 

of parks.
Table 3 shows the neighborhoods of Region 1 of Tehran 

that have the mos t efficient parks. The final divergence of 
the general performance index of parks is also high, with the 
difference in areas where regional parks and areas adjacent to 
park neighborhoods improve and extend the final ASD index 
relative to their performance. Figure 4 presents the conceptual 
model of the research data processing process. This figure 
helps to unders tand the data processing s teps better.

Measuring the Efficiency of Parks
To measure the efficiency of parks in each of the services, five 

indicators have been considered that will have different types. 
The points of the urban unit can be classified as follows:
1) Compatibility of services with adjacent uses(Mi)
2) Incompatibility of services with adjacent uses(Ti)
3) Proximity to the access network(Ni)
4) The elas ticity of the applicant population (Qi)
5) Area of parks(Si)
Figure 2 shows the dis tribution of parks in Tehran Region 1 

concerning their general performance, which has been done 
with the help of equation 3 and GIS software analysis. 

Geographically Weighted Regression (GWR)

Fig. 3: The theoretical framework of the research
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Table 3. Factors determining the spatial dis tributive jus tice index of parks

Fig.4: Conceptual model of research data processing process

Fig. 5: The final index map of the general efficiency index of hierarchical parks in Region 1 of Tehran
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These regression tools model the relationships between 
variables related to geographic features and allow us to predict 
the values of unknown variables and better unders tand the 
factors that affect a variable. Regression - allow us to examine 
the relationships between variables and measure the intensity 
and weakness of those relationships. A typical regression 
in which there is only one explanatory variable is written as 
follows (Equation 4):

Equation 4: Y0=β0+β1X1+ε

Here both the dependent variable and X1 are independent 
variables, β0 and β1 are coefficients that mus t be es timated,and 
ε is part of the error assumed to be normally dis tributed. In 
this type of regression, it is also assumed that the values of the 
coefficients are the same throughout the s tudy range. Therefore, 
if there are any geographical fluctuations in the relationship, 
it should be reflected in the error component. The main issue 
of this relationship is the reflection of error uniformly on our 
data, which reduces the measurement accuracy and the result's 
accuracy. The s tatis tical relationship of several points that have 
coordinates (v, u) in the linear regression model when there is a 
P prediction quantity is defined as follows:

Equation 5:  

This model can be fitted with a minimum of squares To 
es timate the place coefficients (u, v) through it. This is done 
by performing geographic weight regression. Feminization 
is adjus ted, so data closer to (u, v) receive more weight than 
data farther away. Usually, (u, v) is where the data is collected. 
Python coding in GIS and its analysis allows regression 
coefficients to be calculated separately for all parks.

Local S tandard Errors
The s tandard error of the mean is usually calculated in an 

absolute reference frame where the zero point is defined 
outside the data. Rasch measures are defined relative to a local 
zero point. The local Rasch origin is generally considered the 
absolute location on the latent variable to which the empirically 
obtained location corresponds. Therefore, means and s tandard 
errors are considered in an absolute frame of reference.

Equation 6: 

Equation 7: 

Using GIS analysis and Equations 6 & 7, the error s tandard 
for each park has been calculated. S till, since the number of 

Fig. 6: Geographically weighted regression in parks of region 1 of Tehran

Fig. 7: Values projected to increase the general efficiency of parks in accordance with the ASD index
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parks in Tehran's Region 1 is large, these values are presented 
as averages for neighborhoods in the form of Table 4. Here 
are the parameters of the model and s tatis tics that indicate the 
model's desirability. The mos t important values here are R2 

and Adjus ted R2, which indicate the model's desirability and 
accuracy. The closer these values are to the value of one, the 
better the descriptive variables can explain the changes in the 
dependent variable. 
"LocalR2" represents the r2 local weighted values between 

the observed and fitted values. This s tatis tic shows how 
accurately the model has been able to es timate and how far the 
observed values are from the es timates (Fotheringham et al., 
2002)." S td Error" indicates the s tandard error of the residual 
values."S tdResid "S tandardized Residual Values - These values 
have a mean of zero and a variance of one. To unders tand 
Figure 3, it should be noted that in parks, the residual values 
are abnormally high or low. If the values are less than -0.5, the 
general efficiency of the parks is higher than the ASD, but if 
the values are more than 0.5, it is the opposite. The higher the 
deviation from our s tandard values between -0.5 and 0.5, the 
greater the severity of the issue and the more unbalanced the 
situation. In this analysis, any park that has values higher than 
the remaining values of the high s tandard (S tdResid >3) means 
that in spatial planning, the population demand for these parks 
is es timated to be less than their actual value. Figure 4 shows 
the predicted values of the general performance of the parks 
and the ASD index in the areas according to the calculated 
values together. As can be seen, this model has been able to 

predict the ratio of these two variables to a large extent.

Finding 
The applications of spatial regression are very wide and are 

used in urban landscape planning. Spatial regressions can also 
be used as much as the element of space and place is important. 
In urban green spaces and analysis of factors affecting the types 
of parks, the spatial dis tribution of parks, and access to them, 
spatial regressions are widely used. A classical regression 
interrupted in space cannot correctly and accurately determine 
the relationship between explanatory and dependent variables 
when the relationship is positive in some parts of the s tudy area 
and negative in others. The models of urban green areas do not 
recognize spatial heterogeneity in processes.
In theoretical models, it is necessary to explain the inversion 

of logic results. Geographically weighted regression is used as 
a possibility to direct this research and to create a s trong and 
effective tool for the complete analysis of classical regression. 
In addition, due to its holis tic nature, classical regression 
does not have enough precision in analyzing the linear 
relationship between independent and dependent variables. 
Spatially weighted regression is a linear relationship between 
independent and dependent variables - when the category of 
space becomes important in the relationships of variables, it 
acts as a more successful alternative to spatial regression. To 
increase the accuracy and efficiency of the models built with 
spatially weighted regression, this research considered the 
number of independent variables and divided the s tudied area 
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Table 4: The value of indicator LocalR2 , S tdError, S tdResid of  neighborhoods in region 1 of Tehran
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into smaller areas.
Figure 4 shows that there are parks in Golab Dareh areas in 

Region 1 of Tehran that have much wider possibilities than 
others. According to Figure 4, Gulab Dere Park and Nilofer 
park have many public facilities compared to others. According 
to Table 3, the areas where these parks are located do not have 
ASD compared to others, but Figure 6 shows that these parks 
have problems coordinating between ASD and GPP. >2.25s td 
Resid Figure 6 shows that the demand for these parks exceeds 
their efficiency. We notice that with the increase of GPP, the 
ASD increases, which can be considered unfavorable from the 
point of view of spatial arrangement. It can be seen that ins tead 
of building parks with high facilities, it is better to build a series 
of parks with functions that are proportional to each other so 
that the ASD is dis tributed among them in a balanced way and 
to avoid centralization. Figure 7 shows that the problem of 
increasing demand for Nilofer park increases over time, but 
this problem is more balanced in Gulab Dareh park. Examining 
and comparing figures 6 & 7 makes it possible to unders tand 
which parks need to be planned in the future so that their ASD 
is balanced with their GPP.

CONCLUSION
Geographically weighted regression has grown in popularity 

as a GIS analysis function in landscape planning and 
development due to rising urbanization in emerging nations 
due to development goals. There can now be no long-term 
safeguards for future effects owing to unregulated and 
unpredictable growth. However, the physical, environmental, 
and socioeconomic components are the mos t affected. The 
planning sys tem appears vital in managing and regulating 
development processes. GIS provides an integrated user 
assessment for planning and monitoring urban landscape 
development. 
In response to the main ques tion of this research with the title: 

Sub-ques tion of this research: Which park's performance index 
has the greates t impact on the supply and demand of parks? 
In response to the main ques tion of this research entitled: It 
can be s tated that increasing the efficiency does not necessarily 
increase the value of the ASD index. According to the findings 
of this research, in Kashank and Gulab Dareh neighborhoods, 
with the increase in the general efficiency of parks, the amount 
of supply and demand increases, while in Naft, Mahalati, 
Valenjak, and Evin areas, despite the high-efficiency index 
of parks, their ASD index. And to answer the sub-ques tion of 
this research, which parks have an abnormal situation between 
public efficiency and supply and demand index? The results 
show some parks have high supply and demand while not 
knowing the required performance. The higher the value, the 
higher the difference. In parks where this value is more than 2.5 
(S tdError>2.5), the position of bitumen is considered normal 
and critical. Values less than -0.5 (-0.5> S tdError) indicate 
parks where supply and demand are less than the general 

efficiency of the park.
In many s tudies in urban parks, spatial weighted regression 

analysis is used under the influence of space and environment. 
In such s tudies, the amount and manner of the effect of space 
are important, and ignoring the effect of space will lead to 
errors in es timation, es timation, and prediction. Joint s tudies 
with the subject of this research confirm this. This research has 
used ASD and GPP coefficients to es timate the s tate of urban 
parks. Other researchers in this field analyze such issues by 
using the location data of mobile phones. The analysis of these 
data uses methods such as fuzzy logic, which requires software 
knowledge and s trong hardware.
On the other hand, access to data requires spending money. 

Therefore, the present s tudy based on the spatial weight 
regression model has presented a model for measuring access 
to urban parks. This model, without the need for mobile data 
and traffic network, using the coefficient of ASD and GPP, 
provides accurate measurement compared to the initial models. 
Presented using the mos t accessible data. 

ENDNOTES
1. "Availability and Accessibility of Urban Green Spaces in a  High-

Density City: The Case of Raipur, India"
2.Urban green spaces
3.Park Green Spaces
4.General performance of parks
5. Geographical Weighted Regression
6. Per Capita Park Area
7. GEI
8. PCPA
9. WHO
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