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Abstract

Background and Objective: Examining the performance of surface water resources including dams
reservoirs in facing the effects of climate change in different regions seems necessary and the
importance of this issue is double in arid and semi-arid regions, that is why the upcoming research on
the projects located in the catchment area of Jajroud and Haraz rivers. Located in the northeast of
Tehran, it is concentrated. The projects of this watershed include Latiyan, Mamloo and Lar dams,
which aim to provide drinking and sanitation needs, control and regulate surface flows (seasonal
floods), supply water needed for agriculture, industry, raising the standard of living, social welfare,
and balance security. and economic self-sufficiency have been established. Due to the ever-increasing
population, the demand for water resources is continuously increasing. This is in a situation where
limited water resources and the continuation of global warming fuel the existing crises. According to
the mentioned cases, in this research, it is tried to study the effects of climate change on meeting the
goals of these dams on the one hand, and on the other hand, with modeling and long-term forecasting
of the flow, a reliable estimate of the water storage status of the reservoirs as well as meeting the
needs. to be presented in order to pave the way for the actions of the officials to reduce the demand
crisis of the increasing needs in the coming years.

Material and Methodology: The current research shows the effects of climate change on
temperature, rainfall and runoff in future periods with the help of LARS-WG statistical model and
SWAT conceptual model. Jajroud basin, one of the sub-basins of Salt Lake, was chosen for the case
study. For this purpose, first the temperature and precipitation data of 5 models from the LARS-WG
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model program were evaluated for the mentioned basin. Then the simulation of these parameters was
done for three 20-year periods (2081-2100, 2040-2021 and 2051-2070) and under two scenarios SSP
245 and SSP 585 for the selected stations.

Findings: Overall, the results indicate a decrease-increase in precipitation and an increase in
temperature compared to the observation period. Next, the SWAT model was recalibrated to simulate
the daily flow of the basin. With the introduction of micro-scaled temperature and rainfall values, the
flow of future simulation periods for this purpose, SWAT model has been recalibrated and validated
for the existing conditions of the basin using 4 hydrometric stations, which has a coefficient of
determination (R2) for the hydrometric stations, respectively, between 65. 0.0 to 0.85 and 0.51 to 0.60
were obtained. The modeling results in the future time periods leading to the year 2100 showed that in
the two scenarios SSP245 and SSP 585, the maximum and minimum temperature values will be 5.4
and 4.8 degrees Celsius, respectively. Therefore, considering these results, we can understand that in
the future, there will be changes not only in the amount of precipitation, but also in the pattern of
precipitation. Finally, the general results show the displacement of the peak runoff occurrence time in
the monthly time scale in the future periods compared to the base period.

Discussion and Conclusion: Due to these results, it can be said that in the future, we will have
changes in both the amount of precipitation and the pattern of precipitation. Finally, the general results
show the displacement of the peak runoff occurrence time in the monthly time scale in the future
periods compared to the base period. The hydrological simulation in the basins showed that the
amount of river flow is greatly affected by the amount of rainfall and this has a good effect on the
inflow, and the results of the climatic scenarios proved the increase in temperature.

Keywords: Climate change, Jajroud basin, LARS-WG model, AOGCM models, runoff, SWAT.
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Figure 1. Geographical location of Jajroud River watershed and Lar, Latiyan and Mamloo dams
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Figure 3. Location of meteorological stations used in
SWAT model
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Figure 4. Land use map of Jajroud basin
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Table 4. Statistical results for model recalibration in the base period of 1991-2010
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Table 5. Statistical results for validation of the model in the basic period of 1991-2010
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Figure 6. Comparison of annual minimum and maximum daily temperature changes for the time periods
(Y-f-.-v+1), (v-v--v-n-)and (vy---v-A)) compared to the base period (v-1--144Y)
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Figure 7. Comparison of the average monthly rainfall in the base period (1991-2010) and the predicted values in
the ssp 585 and ssp 245 scenarios using 5 atmospheric general circulation models for the time periods (201-
2040), (2050-2070) and (2100-2081)
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Figure 8. Study area zoning in SWAT model
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Table 6. The final range of values of effective hydrological parameters in the runoff from the basin

Parameter_Name Fitted_Value | Min_value | Max_value
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Table 7. The results of calibration and validation of the model for each of the stations in the relevant statistical

period
e ly o ylouis
— — Sy alsog,

RMSE | NS | R? sbeleysd | RMSE | NS | RZ | ybleygs o Koty
VA 0¥ | OY | YeyeoYeeA VIVE JEY | VE | Yeeva128) | S s | oy aS |
VPV IOV | Y | YeyeoYelA -V JEN |50 | Yeev-1aqy ©59)9 S92l Y
VIVA SIOY |00 | YeyeoYeeA VIOYA | /8N | IEA | Yeev-1aa) B3, of ¥
VBN | 0N | Ye)eoYeeA -2y EF | HIAO | Yeev-1a9) 0 ) Sigles ¥

Otroten o5 o) s olSinl )3 1) B 2) S8 o oad
eul Ogo 4 08 Sl Wil e adge ol oKy
sgaz by, S lags low ded o Lo a5 5 050 walys Slo;
e ¥ oole 4 B ole 3 5wl wles bul> e 4y oo S

J).J u9$ L CJ‘JH..;.) 0D QLAAAJ ),A‘ U"‘ 9 Seew ..\Q‘P

ST slroyg0 50 ailin Sbly, (g5l dunds Y
5 Lo Sloj sl ojs0 Jame (9,5 (aine bal>pe nl o
Jae L AOGCM laJoe 31 oo ebdie S>g5 3L
alale Sl sleo,go SWAT Joo & LARS-WG
2O e (§ ey e laoliwl (o 89,2l asg> Clily,

@l o loges wlal T o canny ST Sloj slo 0,90




\FY SWAT Jow jl oolisw! b 3,2l ailsogy 3 5T adge of b 9 pudBl yuuds & 51 g 5badoe

D1 Jlgss gme o] pl o Slly, pals e salygs aby>
50
l".
;2 40
\% A T
g s SS P 245 A
x5 20
23 e SSP585A
¥ 10
0

1 2 3 4 5 6,7 8 9 10 11 12
ola

(Yofe-Y.Y) @La)) G)BO)QL&.’&J dw (69949 yO ‘5)1 0399 9 @‘ML&» 0599 P VY Py glﬁ‘g) u.a.ivLm -9 J&w

Figure 9. The average monthly runoff of the observation period and the future period at the entrance of the
Latiyan dam (period 2021-2040)
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Figure 10. The average monthly runoff of the observation period and the future period at the entrance of the
Latiyan dam (period 2070-2051)
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Figure 11. The average monthly runoff of the observation period and the future period at the entrance of the
Latiyan dam (period 2100-2081)
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