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Abstract

Astragalus is the vegetation of many mountains of Iran’s plateau and plays a major role in providing ecosystem services
due to its pillow shape and deep rooting system, they facilitate the control and penetration of precipitation into the soil.
The correlation of Astragalus ecosystems with arid and semi-arid climates has made them vulnerable to climate change.
In this study, a runoff yield map based on the Budyco curve under current and future conditions of climate change
(2050) was prepared using climate and temperature data from the Chelsea site (CanESM2 GCM) in TerrSet software
and by using maps of sub-watersheds, annual precipitation, annual potential evapotranspiration, soil depth, plant
accessible water and the current and future "Land Cover - Land Use" map, with a combination of field methods and
species distribution models at the local scale of the Shur River watershed of Dehaghan (Central Zagros). Finally, the
excess runoff damage produced due to climate change was estimated using the replacement cost method. The results
indicated an increase in the annual runoff volume of the watershed from 70 million cubic meters to 105 million cubic
meters under climate change conditions for the RCP26 scenario in 2050. Taking into account the cost of 10 million
Rials for controlling 530 cubic meters of runoff through various watershed management projects, preventing the
damages of excess runoff produced requires a credit amounting to 660 billion Rials based on the present value. This
study proved the ability of TerrSet software to predict and produce an ecosystem service map of runoff yield under
climate changes or land use changes and with the purpose of valuation on a local scale. Also, the above valuation can be
the basis for planning and providing credit for the study and implementation of watershed management projects to deal
with the threats of climate change.

Keywords: Climate change, Ecosystem services, Runoff control, Astragalus habitats, Central Zagros, Economic
estimation.
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