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Abstract

Background: Assessing the effects of climate change on changes in snow cover and melting
behavior is very important in water management. These changes will have a direct impact on
the hydrological regime and water resource management. The prediction of snow cover
surface due to temperature changes in the future is applicable in a variety of fields including
flood risk management, drought, etc. On the other hand, the advantages of using modern
technologies and remote sensing in climatic studies and assessing the effects of climate
change on snow cover have largely been neglected. The purpose of this research is to
investigate changes in snow cover levels in future by integrating remote sensing science, new
technologies, and climatic models for flood risk management.

Method: In this study, the 8-day images of the MODIS satellite were extracted from 2010-
2015 due to proper accuracy and reduction of cloud cover error; after receiving and storing
satellite images of snow cover, software ERDAS was used to view and change the format of
these images. Then, the study area was clipped and finally, the snow cover surface was
calculated and extracted based on the number and the size of snow pixels using ArcGIS
software. Snow surface area was controlled with 8-day intervals during 2010-2015. In the
next step, temperature and precipitation variations were extracted using the latest CMIP5
climatic models and four scenarios RCP2.6, RCP4.5, RCP6.0 and RCP8.5 from 2020-2060.
The snow cover was estimated for the years 2020-2060 with a 10-year interval using the
relationship between snow cover, temperature, and precipitation.

Findings: The observational data and satellite imagery showed that the snow cover density
began in November in the study area and reached its largest area in January. In addition, since
February, the snow cover has declined, and the snow cover had the smallest area in June.
Investigation of temperature and precipitation changes using climate scenarios showed that
the average temperature of the basin of Amir Kabir Dam in comparison with the base period
(2015/1985) would be increased and the annual rainfall of the base period would be
decreased. As a result, the surface of snow cover would be come down with a decreasing
trend by considering the relationship between snow cover, temperature, and precipitation.
Conclusion: The results show that snow level is important to study and measure as one of the
main sources of water supply. Due to the hard physical conditions of mountainous terrain,
there is no permanent ground measurement for estimating retrofitting resources and the
formation of databases. Therefore, the use of satellite imagery is very important in identifying
the snowfield areas and assessing its changes. In addition, the snow level in the area is also
reduced due to the increasing temperature and decreasing rainfall, and the amount of water
stored in the snow, which are the source of water supply in the warm seasons, will be
reduced. So estimating the snow cover level in future can be a major step forward in
managing water resources and risk management of water-related risks, including floods and
droughts.

Keywords: climate change, snow cover area, MODIS, remote sensing & GIS, climate
scenarios
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