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The main goal of this research is to simulate the interaction of surface water
and groundwater by creating a connection between surface water and
groundwater models in the Lor plain under climate change conditions. In
this regard, the effects of climate change on surface water anchgroundwater
sources were investigated based on the sixth report of the®inter-state
commission using a WEAP-MODFLOW coupled integrated model. The
changes in the water level of the aguifer and the amount @fithe dropdown in
the groundwater level were evaluatedwnder the referen@ scenario assuming
the continuation of the current situationtand climate change.scenarios, and
the number of fluctuations in the entireplaimfor the 27-year period of 2050-
2023(September 2050) mall climate change scenarios based on a model. A
hybrid composedief different models was predicted. Theresults showed that
the average dropdown in the ‘greundwater level at the end of the 27-year
period of 2023-2050 Will be about™11 meters if the current situation
(observational scenaria) contian. In this scenario, the maximum dropdown
in the groundwater level Will be 38.7 meters in a part of the central and
southwesterngaseas of the plain, If the climatic parameters predicted by the
hybrid model are used in the coupled model of surface water and
groundwater, ‘theg@verage drogpdown in the groundwater level in the
scenarios\SSP1-2:6, SSP2-4.5,"SSP3-7.0 and SSP4-8.5 is 9.8 respectively,
10, 10.18 and 10.83 meters. The maximum dropdown in these scenarios will
be84.5, 35.2,435.5and 38.2 meters, respectively.
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Combined Operation of Surface and Groundwater Resources in the
Conditions of Climate Change

Introduction

One of the solutions that has been considered in the discussion of water resources management in recent
decades is the combined operation of surface and groundwater resources. The main goal of this research is
to simulate the interaction of surface water and groundwater by creating a connection between surface water
and groundwater models in the Lor plain under climate change conditions.

Methods and Materials

In this regard, the effects of climate change on surface water and groundwater sources were investigated
based on the sixth report of the inter-state commission using a WEAP-MODFLOW coupled integrated
model. In this model, all components involved in surface water and groundwater systems\n‘the study area
were connected. so that data and information circulate between these two systemsin each ofthe time steps.
Therefore, in each monthly time step, the values of discharge, infiltration, river level, rupoff, etc. are entered
from the WEAP model into the MODFLOW maodel until the values of the groundwaterdevel, flow between
aquifers, etc. are calculated and returned to the WEAP model. Theghanges in the wa‘&r level of the'aquifer
and the amount of the dropdown in the groundwater level were evaluated under the,reference scenario
assuming the continuation of the current situation and climate change, scenarios, and ‘the amount of
fluctuations in the entire plain for the 27-year periodef 2050-2023 (Septemher 2050) inall climate change
scenarios based on a model. A hybrid composed of different models Was predicted.

Results and Discussion

The results showed that the average dropdpwn in the,groundwaterdevel at the end of the 27-year period of
2023-2050 will be about 11 meters if the current situation (observational scenario) continues. In this
scenario, the maximum dropdown in the groundwaterlevel.will be 38.7 meters in a part of the central and
southwestern areas of the plain. If the climatic parameters predicted by the hybrid model are used in the
coupled model of surface water and groundwater, the average dropdown in the groundwater level in the
scenarios SSP1-2.6, SSP2-4.5, SSP3-7.0 and SSP4-8.5 is 918\ respectively. , 10, 10.18 and 10.83 meters.
The maximum dropdown in these scenarioswillde 34.5, 35.2,35.5 and 38.2 meters, respectively.
Conclusion

In general, the results showed that the dynamic connection of surface water and groundwater sources is a
powerful tool that'will, lead togbetter oeration of dams and aquifers in climate change conditions. In this
case, the effect of groundwater level changesgen the amount of surface water resources allocated or vice
versa will be visible in dry and,wetdyears. Due to the fact that the Balaroud Dam has been drained recently,
it is suggested to use the modelsprepared in this research for seasonal planning for the management and
planning of watemkesourees in the region, in the conditions of climate change. In this case, it is possible to
model the operation n,real time by combining the results of this research with intelligent models such as
the support vector machiige system. Also, the possibility of simulating the saturated and unsaturated zone
of the soil usingithescomplete balance components of hydroclimatology in the form of a connected model
of surface water and groundwater is one of the most important achievements of this research. In this case,
the effects of chamges in each of the meteorological parameters, soil, water resources operation and
management measures are quickly transferred to the entire system and its results can be seen.

Keywords: Climate change, integrated operation, surface and underground water interaction, MODFLOW,
WEAP



