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Research Topic: The water resources management approach should be based on a
water governance framework in different dimensions for optimal allocation in
terms of time and space with a view to future conditions.

Obijective: Given the climatic stresses along with the lack of planning for water
resource allocation, the approach of identifying future conditions is essential to
understand the potential for development or development control.

Method: In this study, considering the integrated exploitation of surface and
groundwater resources in the Qazvin study area and the use of transferred water
from Taleghan Dam, the inflow to this dam and the status of the aquifer under
climate change conditions were simulated using two optimization algorithms, the
Fire Falcon and the Emperor Penguin, using the LSTM model. In this study, two
emission scenarios of SSP 126 and SSP 585 were evaluated as optimistic and
pessimistic conditions using three climate models.

Results: The results of the climate simulation showed that the amount of
precipitation in the Qazvin study area will decrease and the temperature will
increase. On the other hand, considering the selection of the LSTM-FHO model
as the selected simulation model, the Qazvin aquifer was simulated in terms of
groundwater level and the results indicated an increasing trend of decline and the
aquifer deficit reaching more than 400 MCM. This deficit is also due to the
decrease in the inflow to the Taleghan Dam.

Conclusions: The results obtained in this study showed that the conditions of the
Qazvin plain were not sustainable due to the limited water resources and the
transfer of water flow from the Taleghan Dam, and these conditions indicated the
lack of potential to meet the current situation and indicated the need to redefine
the governance framework and water allocation in this plain.
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Introduction

Water supply is one of the most important current challenges for water sector managers, and this has
made management in this sector very important (Mirdashtvan et al. 2021). Population growth and
subsequent development on the one hand, and water supply constraints on the other, have made water
supply and demand managemen very sensitive. One approach to managing this issue is the discussion
of inter-basin water transfer to compensate for shortages. The water transfer plan from the Taleghan
Dam for the Salt Lake Basin has been exploited for a long time, and most of these water resources are
allocated to the Qazvin Plain for the irrigation network of this area. In addition to allocating water
from the Taleghan Dam in a transfer manner, this network also exploits groundwater resources.
Groundwater resources are one of the essential components of the hydrological cycle and are exploited
for the exploitation and maintenance of agricultural and economic activities (agriculture and industry),
especially in arid and semi-arid regions. A study of the water resources balance in the Qazvin Plain,
most of which is affected by the irrigation network of this region, shows that more than 80% of the
water supply in this region is provided by groundwater resources, and the challenge of a deficit of
more than 300 million cubic meters per year is a major warning in exploitation.

Method

According to the purpose of this research, the exploitation model of water resources and the impact of
various factors on groundwater level is defined in the form of a conceptual model with a monthly time
base, and based on it, the LSTM deep learning approach is used with two optimization models of the
Golden Hawk and the Emperor Penguin for simulation. Also, in order to assess the impact of climate
change, the results of the scenarios of the Sixth Climate Change Report are used for exploitation in the
aquifer area and the inflow to Taleghan Dam as a surface flow input source.

Case study

The Qazvin study area is located in the north of the Salt Lake watershed. This study area covers an
area of 9551.7 square kilometers, of which 5059 square kilometers are plains and the rest are
mountainous areas and highlands. The survey of the observation well network of this aquifer indicates
a decrease of 30.5 meters over 23 years, and the aquifer deficit is equal to 308.3 million cubic meters
based on the latest water resources balance.

Simulation

The exploitation model in the Qazvin Plain is based on the balance of surface water and groundwater
resources separately defined and evaluated using the LSTM simulation model by combining two
optimization models. The results of these two models, considering climate change, indicate the inflow
to Taleghan Dam and the allocation deficit from this dam and estimate the aquifer deficit with respect
to the withdrawal of groundwater resources. In order to develop the aquifer model, the parameters
affecting the groundwater level according to various studies including precipitation, aquifer recharge,
aquifer discharge and groundwater level with a time delay were selected and analyzed as the input and
groundwater level in the current month as the simulation target. In order to analyze the meteorological
parameters, the Joostan evapotranspiration station at the center of gravity of the Taleghan Dam
catchment area is used. The parameters considered for the two groundwater and surface water models
are simulated monthly for a period of 20 years. In both models, 16 years are considered as training and
4 years as testing.

Results

The results of all climate models and scenarios indicate that the amount of precipitation has decreased
and the temperature has increased. The trend of the effectiveness of the SSP 585 scenario compared to
the SSP 126 scenario is evident. The amount of precipitation has a decreasing trend and for both
Qazvin and Joustan stations, the lowest simulated precipitation is related to the SSP 585 scenario of
the BCC-CSM2-MR model and the highest simulated precipitation is related to the SSP 126 scenario
of the IPSL-CM6A-LR model. The computational results of the artificial intelligence model showed
that the statistical indicators in the test period have lower accuracy than the training period and among
the two simulation models, the LSTM-FHO model has a higher capability than the LSTM-EPC model.
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The variables of precipitation, aquifer recharge, aquifer discharge and groundwater level with a delay
of one and two months have the highest capability for simulating the groundwater level in the aquifer.
Considering the model selection and input variables selected for simulating the aquifer level and
aquifer hydrograph for aquifer deficit analysis, the simulation of future conditions was evaluated based
on the results of climate change. Accordingly, the amount of precipitation from the results of climate
models and its effect on the amount of aquifer recharge (infiltration from precipitation and runoff) was
also considered. According to the water requirement defined in the Qazvin irrigation network
cultivation pattern, the effect of precipitation and temperature on the increase in water demand is
determined. Accordingly, the amount of discharge or water requirement is defined in the artificial
intelligence model. The results obtained indicate a high frequency of uncertainty in the computational
results, which is due to changes in precipitation and temperature from climate models and also
fluctuations in the change in the cultivation pattern due to the high level of wheat and barley lands due
to the lower amount of water requirement. On the other hand, the examination of the uncertainty of the
results showed that the amount of fluctuations in the SSP 585 scenarios is greater than in the SSP 126
scenarios. The presented results of the simulation of the inflow to Taleghan Dam until 2030 indicate a
decrease in the inflow to Taleghan Dam and certainly the level of exploitation and planning potential
is faced with uncertainty. The presented results showed that the average inflow to Taleghan Dam until
2030 will be between 316 and 382 million cubic meters, with the highest inflow corresponding to the
SSP 126 scenario in the [IPSL-CM6A-LR model and the lowest corresponding to the SSP 585 scenario
in the IPSL-CM6A-LR model. The predicted average values compared to the average inflow to the
dam in the 10-year period ending in 2021, equal to 410 million cubic meters, and the 20-year period
equal to 480 million cubic meters indicate a decreasing trend in the flow. Figure 6 shows the time
series of inflow to Taleghan Dam based on the predicted models.

Conclusions

The results showed that part of the flow transferred through Taleghan Dam to this area will decrease
due to climate change, and on the other hand, the lack of a governance model in the exploitation of the
irrigation network in this area will continue the aquifer deficit. The combination of these two types of
water stress will increase the deficit of the Qazvin aquifer to more than 400 million cubic meters per
year, which in addition to drying up some of the wells in this area, will definitely exacerbate
subsidence and the challenges of water quality and pollutants and environmental problems in this area.
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