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ABSTRACT

Introduction

Today, increasing the concentration of greenhouse gases has changed the global climate variables and it is anticipated that these changes will
continue in the future. With climate change, the hydrological regime of the river and as a result, the frequency of occurrence and intensity of
flooding and water quality of the river also changes. Therefore, considering that Iran is located in arid and semi-arid climates, planning and
managing water resources in dams and watersheds is of particular importance. Climate change creates one of the most important effects in the
hydrological cycle, which occurs due to population increase, increase use of fossil fuels, deforestation, soil erosion and consequently an increase
in greenhouse gas. Investigation of climate change parameters plays an important role in predicting surface runoff in order to identify and manage
water resources reserves. On the other hand, due to the limitation of freshwater resources, accurate prediction of flow discharge and its changes
throughout the year is one of the main pillars of surface water resources planning and management.

Methodology

Jamishan Dam basin with an area of 524 square kilometers and semi-humid to semi-arid cold climate, from the north to the Gavehrud basin,
from the east to the Khorramrud basin, from the south to the Mariam Negar River basin and from the west to the basins of AliSiah and Gavehrud.
Select Station

Songor synoptic station was used as the base station for the mean temperature (Celsius) and precipitation (mm) parameters, and Kermanshah
synoptic station was used to complete the statistical defects of temperature and precipitation in the study area, and Pirsalman hydrometric station
was selected for the discharge parameter (m3/s). After completing the statistical parameters, the period 1988-2017 has been selected as the base
period.

Groundwater Resources

In the study area, 8 million cubic meters is used in the Nazelian network and 24 million cubic meters of groundwater is used in jamishan network.
Agricultural Water Uses

In this study, three cropping patterns have been evaluated. Irrigation efficiency for surface irrigation is 30 and for pressurized irrigation is equal
to 50%.

CROPWAT
This software uses temperature, soil type and plant data to calculate crop water requirement and irrigation requirements. Also, the software is
able to calculate the irrigation for managing various conditions and determining the water supply require.

Support Vector Machine
SVR method is SVM regression model. In SVR, a function associated with the dependent variable Y, which itself is a function of several x
variables, is estimated.
Genetic Programming
Gene expression programming which has been developed in the continuation of the evolution of intelligent models is one of the methods of
circulatory algorithm, all of which are based on Darwin's theory of evolution.

IHACRES Rainfall-Runoff Model
Observational data of rainfall, temperature in the base period are used for calibration of the model, firstly the IHACRES model is calibrated for
the study area. For this purpose, observational data of temperature, precipitation and monthly discharge of the base period (1988-2017) will be
used.
Simulation
WEAP software operates based on the equation of water balance (equation1) and it can be used in agricultural and urban systems, complex river
systems or independent basins. In addition, WEAP can simulates a wide range of engineering and natural components of systems, including base
flow, runoff precipitation and groundwater recharge from precipitation.

St+1 = St + Qt — Et — Rt — Spill 1)
Performance Criteria

In order to compare and evaluate the performance of the studied models, the parameters of mean square error (RMSE), absolute mean error
(MAE), Nash-Sutcliffe (MSE) and determinant coefficient (R) were used.

Results and discussion
Changes in precipitation and temperature under climate change
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Simulation of precipitation results in the HADGEM2_ES climate model show that rainfall changes in the period 2021-2050 in the
HADGEM2_ES model in the third month of March have the highest rainfall and in the seventh month (July) have the lowest precipitation. Also,
the average monthly long-term rainfall under the RCP8.5 scenario increased by 4.6% in the next period compared to the base period. The results
of the temperature simulated by the climate model used for Songor city show an increasing trend so that this temperature increase is equal to
11.4% compared to the base period and this temperature increase is equal to 1.5 degrees Celsius on average. Also, in this model, the lowest
temperature increase is related to the December and the highest temperature increase is related to the seventh month (July).

Agricultural water supply

the highest supply was related to the three cropping patterns (cropping pattern with the highest income) and the lowest supply was related to
cropping pattern 1 (cropping pattern under existing conditions). Also, the highest deficiency was related to cropping pattern 1 and the lowest
deficiency was related to 3 cropping pattern. If the cropping pattern is used, in SVR, IHACRES and GEP models, we are faced with 30, 28.3
and 26.7 percent deficiency, respectively.

Reservoir water storage

in all three models of SVR, GEP and IHECRASS, if the cropping pattern (1) is used, the volume of the reservoir is higher than that of the
cropping pattern (2) and (3).

Conclusions

results show an increase in temperature between 0.1 and 1.4 degrees Celsius in both of the above models, which is consistent with the results of
HafezParast et al. (2017). By comparing the simulated runoff in GEP and SVM models, it can be observed that the accuracy of the Support
Vector Machine is higher than the gene expression programming model, which is consistent with the results of Solgi et al. (2017) and Ahmadi
et al. (2016). The results also show that the SVM model is less accurate than the IHACRES and GEP models in simulating the peak discharge
values.
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