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Abstract

Background and Objectives

The industrialization of societies and increasing greenhouse gases have caused climate change and seriously
threatened human life. Change in rainfall is one of the essential effects of climate change. Changes in
precipitation have affected surface runoff and underground water sources; water resources management
becomes more complex and complicated in such conditions. The most reliable tool for investigating the effects
of climate change on different systems is the use of climate variables simulated by coupled atmosphere-ocean
general circulation models. These models can simulate climate parameters (temperature, precipitation) for
future periods. Nevertheless, the main weakness of these models is their low spatial resolution and the
simplifications they consider for climate processes. Microscale exponentials are used to cover the weakness of
spatial resolution. In this research, the climate was investigated using the fifth report of the International Panel
on Climate Change and the CanESM2 model and the application of the SDSM model. This research aims to
investigate the effect of climate change on the temperature and precipitation of the Nahand Basin and its effect
on the runoff entering the Nahand dam.

Methodology

In this research, the daily temperature and precipitation data of the Nahand basin in the period (1981-2005)
were used as the base period to generate climate parameters (temperature and precipitation) using the
CanESM2 climate model and RCPs release scenarios in future periods. Furthermore, for the exponential
microscale, SDSM statistical model was used. Microscale statistical methods are based on creating a link
between surface observations and atmospheric variables such as geopotential height, temperature, and
humidity in the base period. By establishing a suitable statistical relationship between predicting and predicted
variables, it is possible to achieve suitable relationships for predicting climate variables in future periods under
the influence of the climate change phenomenon. The SDMS model is a multivariate regression model for
climate data generation using statistical microscale methods developed by Wilby and Dawson in 2002. Nahand
dam is one of the drinking water sources of Tabriz. Therefore, determining the incoming runoff to the tank can
help in the optimal management of the system and decision-making by the relevant managers. To simulate the
runoff entering the reservoir in future periods, IHACRES integrated conceptual model was used for rainfall-
runoff simulation. The main goal of the IHACRES model is to determine the hydrological behavior of the
basin using a small number of parameters. This model includes two parts (modules) interconnected, nonlinear
and linear. In the nonlinear part, the observed precipitation is converted into adequate precipitation with the
help of the station temperature. In the linear part, adequate precipitation is converted into flow.
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Based on the results of the temperature assessment in both the near future (2021-2060) and the far future
(2061-2100) and under all emission scenarios, it is increasing, and the temperature increase in the far future is
more than soon. The lowest and highest temperature increase is related to the RCP 2.6 scenario soon, a period

of 0.17°C, and the RCP 8.5 scenario in the far future period to the extent of 1.01°C compared to the base
period (1981-2005). By examining the trend of changes in the average precipitation in the coming periods, it
can be seen that the precipitation, contrary to the temperature, is decreasing in all scenarios, so that the lowest
and the highest decrease, respectively, related to the RCP 2.6 scenario in the future period is close to 7.23 mm
and The RCP 4.5 scenario will be 25.77 mm in the far future period compared to the base period. The runoff
will decrease in future periods under all scenarios. The lowest and highest decrease in the order of the near
future (2021-2060) under the RCP 2.6 scenario is 0.08 m3s-1 (8.51%), and the far future (2061-2100) under
the RCP 4.5 scenario is 0.08 m3s? It is 0.18 (19.15%).

Conclusion

In this research, the climate change of future cycles was evaluated using the CanESM2 climate model and
the exponential microscale of the SDSM model. The SDSM model evaluation shows that this model has
simulated temperature and precipitation well in the base period. The results indicate an increase in temperature
in all scenarios in the future, and the increase in the distant future (2061-2100) will be more significant than
soon (2021-2060). Also, precipitation will decrease in both future periods under all scenarios. The results of
the study of the effect of climate change on the runoff entering the Nahand dam show that the runoff will
decrease under the influence of this phenomenon.

Keywords: Climate change, Exponential microscale SDSM, IHACRES precipitation-runoff model, Nahand
Dam,Runoff.
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1- Global Warming

2- Climate Change

3- Intergovernmental Panel on Climate Change
4- Atmosphere-Ocean General Circulation

5- Statistical Down Scaling Model
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