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This study was conducted to evaluate the consequences of land use changes on the values of
ecosystem services in urban areas of the west of Tehran province. For this purpose, first, the land
use/cover types of the region in 1985, 2000 and 2015 were classified using the maximum likelihood
method, and their changes over time were examined. Then, different types of existing ecosystem
services were identified using the theoretical approach presented by Costanza et al. (1997), and
their economic value was calculated. Finally, the relationship between factors affecting land use
changes and ecosystem service values was analyzed using multiple regression. The results show
that, following the reduction of rangelands and agricultural lands, the value of ecosystem services
has decreased by 51.2%. Based on the results of the regression analysis, the nine following factors
affecting socio-economic development have the greatest impact on reducing the value of ecosystem
services in the region, respectively: the increase in the number of roads, number of employees,
population, public vehicles, non-agricultural income, value of industrial assets, number of
immigrants, size of agricultural plots, and GDP. Therefore, spatial planning measures, such as
spatial rules and policies, should be taken in this region to prohibit the expansion of constructed
lands in the area of green and natural lands.
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Extended Summary

Introduction

Land use /cover changes, change the value of ecosystem services. Rapid population growth, rapid urbanization, as well
as economic and industrial growth, have led to drastic changes in land uses and land cover in the study area, which
includes the counties of Islamshahr, Shahriyar, Robat Karim, Malard, Baharestan and Quds.

the present study seeks to answer the following questions:

1- What have been the changes in land use during the thirty-year period from 1985 to 2015?

2- How much is the economic value of the existing ecosystem services in the region?

3- What are the impacts of land use /cover changes on the value of ecosystem services?

Materials and Methods

The current research is applied in terms of its purpose and descriptive-analytical in terms of its nature and methodology.
In the first step, in order to assess land use changes, satellite images were first obtained by referring to the US Geological
Survey (USGS) database for the years 1985, 2000 and 2015. Satellite images were categorized using the maximum
likelihood method. Finally, using the Cross-tabulation function of Arc GIS 10.4 software, the conversion of land uses to
each other was investigated. In the second step, the theoretical approach of Costanza et al. (1997) was chosen to identify
the ecosystem services in the region. The annual economic value of the ecosystem services was determined using data-
driven approaches in combination with the value transfer approach. By dividing the calculated values by the area of land
use types, the value coefficients of ecosystem services per unit area per year were obtained. In this study, 2011 is set as
the reference year for the calculation of the economic value of each ecosystem service. Monetary values taken from
previous research were corrected using the inflation rate between the original year of research and 2011 using Equation

(0).

: (1) Equation
Value of services in the year 2011(Rial)= (Inflation rate index number in the year 2011/ Inflation rate index number in
the previous period) * Amount of service value (Rial)

In the next stage, by multiplying the value coefficients of ecosystem services in the area of each type of land use in all
three time periods of 1985, 2000 and 2015, the changes in the value of ecosystem services of each land use and the
changes in the total value of ecosystem services in the region were calculated. In the final step, the impacts of land use
change on the value of ecosystem services were analyzed by the function of multiple linear regression with "Enter" method
in SPSS 26 software.

Discussion

The results of the classification of satellite images show that the land use/land cover in the region consists of constructed
lands, agriculture, green and open spaces, rangeland, and barren lands. The most common form of land conversion in this
period is the transformation of agricultural lands into built-up areas and the conversion of rangelands into barren, built-
up areas, and agriculture. The value of ecosystem services in the periods of 1985 to 2015 decreased by 857249573 million
rials (51.36%). In general, the decrease in the level of natural and semi-natural lands following the development of
constructed lands caused the loss of ecosystem services value during the study period. The results of regression analysis
show the factors of the number of roads with a coefficient of 0.566, and the number of employees with a coefficient of
0.501 have the greatest impact on the value of ecosystem services. After that, the factors of population number, number
of public vehicles, annual non-agricultural income of households, VValue of industrial assets, Number of immigrants, size
of agricultural land plots and GDP, have the most negative impact, respectively.

Conclusions

The results of the study indicate the encroachment of built-up lands on green and natural areas and the consequent decline
in the value of ecosystem services. Therefore, spatial development policies in this region should be formulated in order
to prevent illegal constructions and protect the privacy of agricultural and natural lands. In this regard, the provision of
solutions such as the preparation and implementation of watershed management plans and paying attention to the
ecological potential of the region in locating land uses is necessary. Measures including guaranteeing the purchase of
basic agricultural products by the government and subsidy payment policies to inputs used in the agricultural sector are
proposed as incentives for the development of agricultural activities. The use of infill development and development
approaches in brown lands to meet the housing needs of a growing population is effective in protecting natural lands.
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