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Abstract

In many areas, snow cover in the mountains is a major source of surface and underground water
supply. Snow is different from the other atmospheric fals due to the time interval the descent
and the time of joining to a surface or underground water reservoir, and whereas mainly snow
falls in the cold season at high altitudes and is stored up to the beginning of the melting season,
so , gradual melting of snow results in the gradual feeding of water resources. Snow is areliable
source of water supply and awareness of the distribution and amount of water in it can be
essential in managing water resources. Therefore, due to climate change and its effect on the
time of melting ,it is very important for environmental planning to predict the arrival time of
water from snow melt to water consumption cycle. It is worth noting that due to the severity of
snowfall areas, the production of satellite imagery with multi-spectral and hyper-imaging
capabilities from the surface of the earth, as well as the possibility of computer processing and
semi-automatic analysis of satellite images for the purpose of monitoring and studying the
characteristics Snow and their changes are among the advantages of using modern technologies
and remote sensing in climate studies and assessing the effects of climate change, which
unfortunately has remained largely neglected. The purpose of this study is to investigate the
volumetric changes and time distribution of snow flood flows in future by integrating remote
sensing , GIS and climatic models.

The studied area is the Upper Basin of Amir Kabir Dam, which is located on the southern slopes
of Alborz Mountains. In this study, digital elevation maps (DEM) and GI S software were used to
estimate parameters such as area, environment, main length, highest and lowest elevation points.
In order to complete the snow cover data, MODI'S products (MOD10A2) were extracted and the
snow cover was extracted in the Upper Basin of Amir Kabir Dam. The snow cover area in
MODIS shows that the snow cover is fairly significant at altitudes above 2000 m. During
December to March, the snow cover is at a height of over 2500 meters and in June and July the
snow cover is more than 3000 meters high. Next, runoff and snow melting models were
simulated using SRM software. Calibration and validation of the model's acceptable performance
were estimated. Then, in order to investigate the effects of climate change on the future of
snowmelt runoff production in the basin of Amir Kabir Dam, the latest CMIP5 climatic models
were used under four scenarios RCP2.6, RCP4.5, RCP6.0 and RCP8.5. Climate change scenarios
were extracted using general circulation models and exponential microscale models using



statistical methods for Saddamir Kabir upstream basin and its effect on snowmelt runoff using
these scenarios was investigated. The assessment of the effect of climate change on temperature
indicates its increasing trend and indicates its decreasing trend about precipitation.

A survey on the relationship between snow cover area , temperature and precipitation was used
to predict snow cover in the future. The increase in temperature in the autumn and winter season
has led to a reduction in the shape of precipitation in the form of snow, and as a result, the
amount of snow storm is reduced. The results show that the amount of runoff in the autumn and
winter increases due to increased rainfall in the form of rain, and it will be increased late winter
and spring due to the increase in the amount of water resulting from snow melting. The results of
this study are based on the increase of snow melt as a result of increased runoff volume,
reduction of snow reserves and maximum flow transmission to earlier than normal conditions
due to early snow melting due to temperature rise.. Generally, in the future, the average annual
runoff will be decreased about 1.1 cubic meters per second, and the average annual melting share
will be about 13.9%.

Key words: climate change, snow melting, MODIS, SRM model, exponential microscale
models



