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growth. This research aims to investigate the possibility of modeling the effect of the
structural parameters on the city’s surface temperature in the summer season in
Tehran. For this purpose, the Landsat-8 image taken in 2018 was used to calculate
the surface temperature. In order to determine the study units in this research, the
segmentation method was used on the Sentinel-2 image of 2018, and the ratio of the
vegetation cover and the separation of built-up areas from non-built-up ones were
extracted using this image. The multi-layer perceptron neural network and the
convolutional neural network methods were used to model the effect of urban
structural parameters on the surface temperature during the summer. The results
obtained from random forest feature selection for the summer indicates that the
presence of vegetation and urban uses that include residential and industrial areas,
the presence of mixed residential/commercial/administrative areas, and the
presence of vegetation affect changes in the urban surface temperature. Further, the
information layers of road and population density in this season have an effect on
the changing temperature of the earth's surface. Additionally, the results obtained
through modeling and t-test of paired samples demonstrate the superiority of the
convolutional neural network method, with a root mean square error of 0.61,
determination coefficient of 0.62, and 17.75% estimation error, compared to the
multi-layer perceptron model, which had 0.82 root mean square error, 0.26
determination coefficient, and 23.34% estimation error.
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_ Modeling the Effect of City Structural Parameters

Extended Abstract
Introduction
ecently, many remote sensing-based studies have been conducted in the urban domain,

especially the phenomenon of increasing land surface temperature (LST) and the factors
affecting it. Several methods have been used in order to determine the study units and
check the LST of cities using remote sensing data, the most important of which used
widely in past researches is pixel-based method. The major limitation of this method is
that the city is a heterogeneous environment and the pixel-based method only relies on the
characteristics of a single pixel. Nevertheless, the LST in an urban environment can be
affected by neighborhood relations and also by a structure whose size is much larger than
one pixel. This limitation can be solved to some extent through segmentations derived
from the object-oriented method. In urban environments, due to the fact that the structure
of a city has significant differences in its different parts, therefore, the segments that are
created in different parts in a segmentation process of an image can have different spectral
and textural behaviors based on varied parts of the urban structure. Therefore, the
segments resulting from object-oriented segmentation on remote sensing images can be
considered suitable study units for modeling the LST behavior in urban areas based on the
structural parameters of the city.

Methodology

The Iran capital city Tehran is located in 51" 6/ to 51" 38/ eastern longitude and 35 34/ to
35 51/ northern latitude. In this research, Landsat-8 image taken in in the summer of 2018
was used to calculate the LST using a single-channel method Also, in order to determine
the study units by object-oriented segmentation method, separating the built areas from
the unbuilt ones and vegetation in the study areas, Sentinel-2 image also taken in the
summer of 2018 was applied. Further, the digital layers of Tehran, including its different
urban land uses, roads and the population living in each zone, were used in the course of
this research. After selecting suitable features through the random forest method, two
more methods i.e. artificial neural network (multilayer perceptron or MLP) and
convolutional neural network (CNN) were used to find the effect of urban structural
parameters on the LST in the summer season.

Results and discussion

As the results show, CNN with the root mean square error of 0.61°C and the estimation
error of 17.75% performed better than MLP. Also, independent t-test samples were used
to analyze the error of the estimations done for the LSTs higher and lower than the average
value. The results showed that the root mean square error is higher and the coefficient of
determination is lower in areas with high LST. One of the factors resulting in the increase
of LST is different urban land uses. The increase in human activities and accordingly
changes in urban land use have caused an increase in radiant energy in urban areas,
especially in hot seasons, and this has resulted in an increase in the LST. In this research,
among the existing land use of residential and industrial areas as well as a combination of
residential, service, and commercial land use are more effective on LST changes.
Examining the effect of barren land on LST during different seasons showed the greater
effect of this on increasing LST during hot seasons. But the effect of barren land on the
LST can be reduced in cold seasons of the year. Examining the results of MLP shows the
poor performance of this method compared to the CNN. MLP does not follow any special
rule in terms of structure, and the proper structure of this method is obtained through
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experience and trial and error. So, as a result, the optimization of the model obtained from
the MLP can be challenging.

Conclusion

According to parameters selected using the random forest method, the information layers
include the percentage of residential areas, administrative-commercial-service areas
combined, the percentage of industrial areas, road density, population density and the
percentage of vegetation cover are more important compared to other parameters in the
summer. Further, the vegetation cover is one of the most important factors affecting
changes in the LST. Traffic congestion in the summer too has a greater effect on increasing
the temperature of the earth's surface due to augmented radiant energy.
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Table 4- Results of the two independent sample t-test for higher and lower error analysis for the best
method for each region in the summer season
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Figure 4- Feature selection based on the error for the summer season
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Table 5- Results of optimization of the effective parameters on the segmentation in the study areas
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Figure 5- Correlation between measured values and predicted values for both a_ MLP b_CNN
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Table 7- Results of the two independent sample t-test for higher and lower error analysis for the best method

for each region in the summer season
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