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Extended abstract

1- Introduction

The watershed of the Karaj River, which is located in the southern of the Middle Alborz Mountain range in the
north of the city of Karaj, is the source of water supply for the urban settlements of Karaj, Tehran and satellite
towns, industrial towns, agriculture and environmental ecosystems of the regions. It is downstream. Amir Kabir
Dam, which is one of the reservoirs for drinking water and supplying electricity to the megacities of Karaj and
Tehran, is built on the Karaj River. If there is a change in the amount of water, snow storage or its land cover, it
can severely affect the life of the downstream environmental and human ecosystems. In order to deal with these
conditions, the situation of the Karaj watershed's snow reserves should be known. The land use map should be
prepared with proper accuracy so that the ecosystem services that exist in this basin can be identified based on it.
If the climatic condition and ecosystem services are estimated, a suitable strategic strategy for watershed
management can be formulated. Therefore, the main goal of this current research is to evaluate and understand
the changes in snow deposits and land use in the Karaj watershed in the last 30 years and the effect of these
changes on the ecosystem services of this basin.

2- Methodology

By implementing the support vector machine (SVM) algorithm, the land use map for 1990 and 2020 was
prepared. Considering the mountainous nature of the basin and the absence of urban or rural settlements, land
use was classified into four classes: cold mountain pastures, water area, snow area and gardens. After preparing
basic maps of land use and snow cover, the changes in ecosystem services provided by the Karaj watershed were
quantified and compared in 1990 and 2020. INVEST software was used to calculate ecosystem services and the
obtained maps were drawn in ArcGIS pro software.

3- Results

The results showed that in the last 20 years (2000-2020), about 6312 hectares of snow deposits in the Karaj
watershed have melted and left the basin as runoff. From 1990 to 2020, about 14,640 hectares of cold mountain
pastures have been reduced, but about 1,189 hectares have been added to the area of urban gardens. The results
of the quantification of ecosystem services showed that the bad quality of ecosystem services increased by more
than 15 thousand hectares in 2020, and the same amount of good quality of the ecosystem was reduced, that these
changes are related to the conversion of pasture lands and bush vegetation to It is an urban garden. Also, about
113,313 tons of carbon deposition has been reduced over the past 30 years, the main reason for which is the
conversion of pastures and groves to urban gardens. Therefore, it can be concluded that the conversion of pastures
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and groves in the valleys of the Karaj River into man-made urban gardens and tourist attractions has reduced the
ecosystem services of the Karaj watershed in the past 30 years.

4- Discussion & Conclusions

The reduction of pastures, bushes and cold woodlands in the Alborz mountains in the Karaj watershed and the
increase of urban gardens and tourist centers lead to a decrease in the quality of the ecosystem and also to a
decrease in the amount of carbon sequestered by natural pastures and groves. In such a way that during the last
30 years, about 104,826 tons of carbon sequestration has been reduced, which is caused by these land use
changes. On the other hand, the good quality of ecosystems has also decreased by about 15,167 hectares and has
turned into bad ecosystem quality. Therefore, it can be concluded that the land use changes and climate changes
that happened during the last 30 years lead to a decrease in the services that the environmental ecosystems of the
Karaj watershed can provide and cause environmental sustainability.
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