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current research is of a practical type and follows the descriptive-analytical method.
Information was collected through the library, field studies, and urban development plans.
To achieve the purpose of the research, first, the area of gardens of Urmia city was
extracted for two periods, 2006 and 2019, and the surface temperature was extracted using
Landsat 5 and 8 satellite images and analyzed in Envi 5.3 software. Then, using the two
criteria of the average area of gardens and the ground surface temperature in two periods,
the evaluation of urban areas based on the SECA method was done. The results showed that
the highest destruction of orchards was in region four, and the highest average temperature
in two periods was related to region three. From the examination of temperature data,
height above sea level, and the use of gardens and agriculture in 2006, it can be concluded
that there is a direct relationship between the average temperature and height above sea
level; in 2019, it can be stated that there is an inverse relationship with the average
temperature between the area of use of gardens and agriculture. It was concluded that in
2006 and 2019, there was not necessarily a direct relationship between the change of use
and temperature, and it can have different results depending on the type and number of
indicators.
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1. Introduction

The gardens located within the city limits
can be considered the most important
environmental element, which consists of
the interaction of natural and identity
components and is responsible for
representing human components.
Nowadays, the concept of a city without
green spaces is unimaginable because
gardens can be mentioned as a factor in
environmental sustainability. In recent
years, for several reasons, the most
important of which is economic, many
gardens in Urmia city have changed their
use and turned into other services,
especially residential ones. Changing the
use of gardens is common within the city
limits, and the destruction and change of
the use of gardens have caused the city's
physical expansion. If these changes are
carried out regardless of their economic,
social, and environmental consequences
and without proper planning, they will
destroy gardens, agricultural lands, and
open and green spaces, as well as causing
energy waste, increase in the temperature
of the city surface, and irregular changes
in land use. The investigation of the
change in the use of gardens based on
urban development plans has shown that
the share of use of gardens has decreased
by about 119.64 hectares from 2006 to
2019. Based on this, the present research
aims to use GIS and Envi 5.3 software to
analyze the change in the use of gardens
and its effects on the surface temperature
of Urmia city.

2. Research Methodology

This research is an applied and
descriptive-analytical study in terms of
purpose and nature. A detailed and
comprehensive plan has been obtained by
collecting information through the library
and field studies (referring to the Road and
Urban Development Department to get

GIS data). To achieve the research goal,
firstly, the use coverage of gardens within
the city of Urmia for the two periods of
2006 and 2019 was extracted from the
urban development plans and analyzed. In
the next step, to show the effect of
changing the use of gardens on the
average temperature of the city, compared
to the download of thermal bands 6 and 10,
respectively, the images of Landsat 5 and 8
satellites for the two mentioned periods,
and the images were processed in Envi 5.3
software. In the next step, with the
availability of the use map of the gardens
and the average temperature of the city
and the extraction of the resulting data in
the GIS software, the SECA model
(simultaneous evaluation of criteria and
options) was used in the Lingo software to
analyze and evaluate these two indicators
in the five regions of Urmia city.

3. Research Findings

Based on the results obtained in 2006,
274416 hectares (6%) of orchards are
located in region one, 147.2344 hectares
(34%) in region two, 74.3317 hectares (33%)
in region three, 141.5223 hectares (23%) in
region four, and 40.7520 hectares (9%) in
region five. Moreover, based on similar
calculations in 2019, 41.8774 hectares (13%)
are located in region one, 95.0311 hectares
(30%) in region two, 73.7951 hectares (24%)
in region three, 74.1742 hectares (24%) in
region four, and 26.7685 hectares (9%) in
region five. The largest area of gardens in
2006 was in zone two and the least in zone
one, and in 2019, the largest area of
gardens was in zone two and the least in
zone five. In general, the analysis of data
obtained from the processing of satellite
images shows that in 2006, the average
temperature of the earth's surface in
region one was 36.37 degrees, region two
was 37.14 degrees, region three was 37.56
degrees, region four was 36.08 degrees,
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and region five 36.84 degrees. Additionally,
in 2019, the average temperature of the
earth's surface was 31.85 degrees in region
one, 31.81 degrees in region two, 33.92
degrees in region three, 30.66 degrees in
region four, and 34.07 degrees in region
five. The results of the implementation of
the SECA model in the Lingo software
indicate that the ranking of the areas of
Urmia city based on the level of garden use
and the temperature of the ground,
respectively from the most to the least
favorable, was related to the areas two,
four, three, one, and five. Region two of
Urmia city has the lowest height among
the regions in terms of height above sea
level, and the largest area of gardens in
2006 and 2019 was related to region two.
Region four also has the lowest average
temperature in two periods and, like
region one, is located at a low altitude
above sea level. The fifth region, which is
ranked last, has the highest altitude and
almost high average temperature due to
air pollution, the effect of the drought of
Lake Urmia on the city's climate, and the
inversion of temperature.

4. Conclusion

In general, the results showed that in all
five regions of Urmia city, gardens were
destroyed during the years 2006 and 2019,
so the highest amount was related to
region four, and the lowest amount was
related to region one because of migration
from villages and cities. Due to the drought
of Lake Urmia, job opportunities,
reduction in the economic efficiency of
agricultural lands, etc., the center of the
province and most of the informal and
marginal settlements are located in the
fourth region, so the total number of
immigrants in the city in the census of
2016 was 30,925 people, and the number of
the informal settlements have increased
from 11 neighborhoods in 2003 with a

population of 90 thousand people to 31
neighborhoods with a population of 240
thousand people in 2017. From the
examination of temperature data, altitude
above sea level, and the use of gardens and
agriculture in 2006, it can be concluded
that there was a direct relationship
between the average temperature and
altitude above sea level (the highest
temperature and altitude among the
regions was in region three). In addition,
by examining the data of 2019, there was
an inverse relationship between the area
of gardens and agriculture and the average
temperature (region five had the least area
of gardens and agriculture and the highest
temperature among the regions). By
analyzing the number of changes in the
use of gardens and agriculture as well as
temperature changes between the two
periods of 2006 and 2019, it was concluded
that the maximum temperature decrease
was related to the fourth region, which
had the most change in the use of gardens
and agriculture. Therefore, there is not
necessarily a direct relationship between
change of use and temperature, and it can
have different results depending on the
type and number of indicators. Based on
the average temperature of the earth's
surface, the highest temperature is
assigned to region three, and the lowest
temperature is assigned to region four,
which has a direct relationship with the
height above sea level in urban areas. In
general, it can be said that there is a direct
relationship  between the average
temperature of the earth's surface and the
height above sea level in urban areas, and
the destruction of gardens in cities causes
an increase in urban temperature and the
creation of heat islands.
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