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Abstract

Climate change and its effects on temperature, precipitation
and river flow have been the subject of many studies around
the world. The purpose of this study was to evaluate the effects
of climate change on Aras River catchment discharge at
different time scales. In this study, RCP2.6, RCP4.5 and
RCP8.5 scenarios for the near future (2017-2036) were applied
in HadGEM model and LARS-WG micro scale model to
analyze the future and predict the minimum and maximum
future changes of Aras discharge. Climate scenario outputs
were entered into SWAT model for calibration and validation
period and their results were analyzed. Monthly rainfall data of
Pars Abad Synoptic Station during the period of 1985-2005
were used as control period. To evaluate and compare the
accuracy of finely scaled data, comparison of baseline data and
historical data produced by the model was performed using the
calibration parameters. For example, the NSE index values for
precipitation, minimum temperature and maximum
temperature were 0.695, 0.624 and 2.054, respectively.
According to the results, all three scenarios predicted an
increase in precipitation for August and December and a
decrease for April and November, but it is shown overall that
the average annual precipitation in the Aras watershed during
the period 2017-2036 would decrease. All three scenarios also
predicted an increase in the minimum and maximum
temperatures. Also according to SWAT model results, the inlet
discharge of Aras River should decrease by 30.7, 30.2, and
22.2% under scenarios RCP8.5, RCP4.5 and RCP2.6,
respectively. In general, and based on the results of the models
used, the temperature in the study area will increase and
precipitation will decrease, which will have a negative impact
on the Aras River discharge and will require proper and
principled management of water resources utilization.
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Fig. 1- Geographical location of Aras watershed Within Ardabil province
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Table 1- Values of error evaluation parameters of
climatic parameters

L Minimum Maximum
Index  Precipitation
temperature  temperature
BIAS 0.64 0.165 0.172
NSE 0.659 0.624 2.054
MAE 5.57 0.536 0.637
RMSE 7.494 0.11 0.259
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Fig. 2- Average monthly and seasonal precipitation of 1985-2005 and 2017-2036 under the influence of
RCP 2.6, RCP 4.5 and RCP 8.5 scenarios
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Table 2- Selected sensitive parameters and optimal

values of parameters obtained from Aras watershed

sensitivity analysis
o)l gl 05 Sl SIUT 51 Juols (5 ol )y (g 230 g 00w ST ol (5o Jlolyly -Y Jga>

Optimized Maximum Minimum P-

Parameter

T-Stat Unit - Parameter name Rank
value value value Value characteristic
Optimal values of parameters | Selected sensitive parameters from sensitivity analysis
257 5 0.00 382 0.0 . ESCO.hru Compensating the
evaporation in the soil
8.21 10 10 321 0.00 c CN2.mgt SCSmethod curve
number
0.78 0.9 -0.9 2.74 0.00 mm/hr SOL_AWC.sol Available water 3
125 100 0.00 2.13 0.02 m SLSUBBSN.hru  Average slope length 4
7.25 24 000  -153 004 . SURLAGsn  Surfacerunoffdelay g
coefficient
0.59 1 0.00 145 005 mm/mm  SOL_Ksol Saturated hydraulic ¢
conductivity
0.82 1 1 133 005  day  ALPHA BFgw Constantgroundwater
discharge
-3.15 10 -10 122 010 mI;V C- Gw DELygw  Groundwater delay .
ay time
5.26 10 0.00 1.19 0.11 g/cm?® SOL_BD.sol Soil mass density 9
1.36 5 1 -1.16 0.14 mm SOL_Z.sol Thlcklness of soil 10
ayers
30.69 100 0.00 2107 023 mmhr CH_K2.rte Hydraulic conduction
of the channel
0.85 1 0.00 105 024 - ALPHA_BNKste ~ MOSIUe Fetention
2.56 5 0.00 104 03 - EPCO.hru Plant uptake 13
compensation factor
The minimum amount
0.25 1 000 073 043  mm GWQMN.gw ~ Of waterstoredinthe
shallow aquifer for
the base flow to occur
0.05 0.1 -0.1 0.72 0.43 - SMTMP.bsn Snowfall temperature 15
Depth of water
0.85 1 0.00 068 043 m REVAPMN.gw  Ureshold inshallow o
aquifer to penetrate
deep aquifer
Stack snow
0.68 1 0.00 0.65 0.48 - TIMP.bsn temperature delay 17
factor
0.2 10 10 052 049 M/ °C- SMEMN.bsn Minimum snow 18
day melting rate
2.30 10 10 025 073 c SFTMP.bsn Snowmelt 19
temperature
752 10 0.00 002 094 day SMFMX.bsn Maximum snow 20
melting rate

Table 3- Preliminary results of modeling and validation model for Aras watershed
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MSE PBIAS R-factor P-factor NS R2 Calibration steps
58.35 23.45 0.00 0.12 0.36 0.11 Before calibration
22.28 14.25 0.54 0.53 0.79 0.66 Initial calibration
26.73 194 0.40 0.41 0.68 0.60 Validation period
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Fig. 6- Scheme of SWAT model before calibration for 11-year period (1996-2006) at Mill and Moghan Dam
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