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Fig 1. The distribution maps of stations in the Aji- Chai Watershed
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Fig 2. Distribution diagrams of maximum temperature data for calibration and validitation
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Fig 3. Comparison of mean (a), maximum (b), and standard deviation (c) of observational and estimation values of maximum

temperature under scenario of A2
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Table 1. Results of the the performance evaluation of models in the observation period (1970-2010)

u.‘{d.w [T 3V ‘;‘{r}wb
Validation Calibration
r NSE RMSE r NSE RMSE
0.78 0.58 11.76 0.73 0.51 11.42 M5
0.74 0.53 12.34 0.70 0.48 11.85 M35 Rules Model Jde
0.80 0.62 11.13 0.70 0.48 11.92 MLP
0.76 0.53 12.28 0.69 0.47 11.95 ANFIS
0.72 0.51 12.56 0.65 0.46 11.98 SVM
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Fig 5. Comparation the observed and simulated curves using the models validation step
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Fig 6. Runoff Estimatation under different scenarios of climate change for the periods of (2010-2050) using the M5 Model
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Abstract

Evaluation of Climate Change Impacts on Hydrological Characteristics of Watershed
(Case Study: Aji- Chai Watershed)

M. Kazemzadeh', A. Malekian?, A.Moghaddam Nia* and Sh. Khalighi Sigaroudi®
Received: 09-08-2017  Accepted: 06-08-2018

Studying climate change impact on hydrological variables such as runoff has attracted more attention over
recent years mainly due to the imposed imbalance in climate system by greenhouse gas emission. Hence,
initially in this research, the trend and abrupt changes of hydro — climatic variables were studied using data
mining approaches in 18 stations over 40 years (1972-2011) in Aji-Chai watershed located in northwestern
Iran and secondly, the outputs of climatic variables including temperature and rainfall of HadCM3 under A2
and B2 scenarios downscaled by SDSM in order to studying the climate change impact on runoff. Finally,
five data mining and intelligent models including ANFIS, SVM, MLP, M5, M5 Rules were used to rainfall —
runoff modeling. The results showed that the hydro — climatic variables have been changed over the last four
decades which make it necessary to study climate change and consider its impact on the runoff in the study
area. The results showed that the maximum temperature will increases 2.04 and 2.40 degrees centigrade
until 2010 to 2050 and 3.87 and 5.11 degrees centigrade until 2051 to 2091 under A2 and B2 scenarios,
respectively. Also the minimum temperatures will increases 1.63 and 1.90 degrees centigrade until 2010 to
2050 and 3.76 and 3.00 degrees centigrade until 2051 to 2091 under A2 and B2 scenarios, respectively. The
results of future rainfall prediction showed no specific trend while in some seasons showed increasing and
in other cases showed decreasing trend. The results of the model performance evaluation determined the
M5 and MLP models the lowest errors. In general, the results of rainfall — runoff modeling indicated inherit
uncertainty of the models and the runoff will increase or decrease over the seasons.

Keywords: Rainfall — Runoff modeling, Data mining, General circulation Models, Downscaling, Aji
Chai watershed
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