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Figure 1- Location of the study area in the country
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Table 1- Five Parameters of Evaporation Station Temperature
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Table 2- Characteristics of hydrometric stations in Hashtgerd aquifer
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Figure 2- average long-term monthly precipitation of Karim Abad station in karaj (Figure a)
and average discharge at active hydrometric stations in the area (Figure. b)
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Figure 3 - Piezometric network in Hashtgerd aquifer
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Table 3- Entrance sections to Hashtgerd aquifer
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ransferability i Height - Section
Entrance flow  Flow (m3/ (m2/s) Hydraulic difference(m)  Vidth(m) - Length(m) 1 per
(MCM) day) gradient
53.08 147400 1100 0.02 10 500 6700 1
20.59 56400 600 0.02 10 500 4700 2
13.09 35854 1500 0.005 10 2050 4900 3
6.48 17767 1300 0.003 7 2100 4100 4
1.05 2864 100 0.004 6 1676 800 5
0.51 1395 700 0.001 5 4266 1700 6
1.09 2994 500 0.004 7 1695 1450 7
96.61 total JS' sex
Output section sg,5 alis

1.01 2763 500 0.003 5 1900 2100 1
2.63 7200 500 0.005 8 1500 2700 2
4.38 12000 500 0.002 6 3500 14000 3
12.46 34125 1300 0.025 10 400 1050 4
20.47 total JS' ges
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Figure 4- Input and output sections of groundwater in Hashtgerd aquifer
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Table 4- Summary of Groundwater balance of Hashtgerd aquifer- MCM (Numbers unit: Million Cubic Meters)

Clpad ol p SRy bl jlaks ol 398 ol 398 31 3583 Sl 5 3gk ol
032 E\;?g%r?rt]ieon Drainage 03503 of O s S S ys Sl e Penegrfation 03)
nsrsronnd aauier D Ser e ke g o
% resources Penetration Penetration Penetration Entrance
of returned of of underground
water, agricultural surface flow
Drinking returned flow
and water
industrial
20.47 . . 306.84 18.34 106.64 58.87 27.38 96.61
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3- Linear unit hydrograph module
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Figure 5- The simulation process of rainfall-runoff IHACRES model with linear and nonlinear modules
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Table 5- Evaluation of the IHACRES model at calibration stage for Najmabad Station

Statistical index Value

Statistical index

Bias 0.5
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Error in total flow volume (millimeter per year)

Rel.Bias 0.346
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Relative error in total flow volume
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R Squared

R2-sqrt 0.753

0.568 The size of the fit between the observed discharge and the flow rate simulated
Coefficient of determination))

O o pd (b))

Evaluate the Coefficient of Determination
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Figure 7- Changes in the minimum monthly temperature in the upcoming period
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Introduction: After the industrialization period, when humankind was able to multiply the speed and
quantity of its production, the planet faced a new crisis, although this crisis was less known until the late 20th
century. From the last years of the 20th century, the term of change has been added to the scientific literature of
the world. The main reasons are the change in the phenomenon of blockage of greenhouse gases, especially
carbon dioxide in the atmosphere of the planet. In this research, while introducing CMIP models under RCP
scenarios, modeling of groundwater fluctuations using the MODFLOW numerical code is dominated by GMS
software. The LarsWG software was used for statistical exponential measurements. Groundwater changes in the
study area (Hashtgerd) are of great importance to the people of this region due to the proximity of the area to
Tehran and the availability of horticultural products. The main objective of this research is to investigate the
future fluctuations of groundwater in Hashtgerd plain over the next period from 2015 to 2040 using the
HADGEM?2 model under two scenarios RCP2.6 and RCP8.5. Innovations of this scheme include the use of the
HadGEM2 climatic model to investigate the variation of underground water fluctuations.

Materials and Methods: In order to study and model the aquifer using the finite difference method and the
Modflow model, the first step in the spatial division of the study area into a square or rectangular cell or
network. Therefore, using topographic maps 1: 25000 of the Army Mapping Organization, the topographic layer
was extracted and digitally extracted. Based on the 14 piezometers in the aquifer area, the potential lines were
plotted and entered into the model as the initial staging level. In order to determine the thickness of the saturation
layer, based on the geophysics in the aquifer, the bedrock was also introduced into the model network. In
addition, to accurately evaluate the design of the network and its cells in the aquifer area, the hydrodynamic,
feeding and evacuation characteristics of the aquifer within a cell are assumed the same. It is necessary to select
smaller dimensions in areas where hydrological and hydrodynamic characteristics of the aquifer are significant at
low distances, or that parts of the aquifer are studied for specific cases. Otherwise, it is not necessary to reduce
the size of the cells. According to aquifer conditions, cells with 500 * 500 square meters area were selected.
Calibration and verification were used in two steady state (one year data) and non-residual (full statistical
period), each used for estimation of hydraulic conduction values and storage factor.

Results and Discussion: After calibration of the groundwater model in steady state, the hydraulic
conductivity of the aquifer in different locations is in the range of 0.5 to 19 meters. In order to run the model in
an unstable state, time intervals must be defined for the model. The time interval in modeling is defined in terms
of both the stress period and the time step which must be defined before the definition of other parameters such
as power and discharge conditions in unstable conditions. In the Hashtgerd plain, the length of the one-month
stress period and the monthly measurements of the water level in piezometers, the time step were also selected
for a month. Therefore, in order to simulate the groundwater flow, the study area for the unstable state was
defined from October 2007 to late December 2013 for six years and three months for the model and the
conceptual model was changed from unstable to unstable state. Therefore, data on surface water in rivers, the
feeding of rainfall and return water from wells, pumping rates from wells, hydraulic load of boundary conditions,
and groundwater surface data in piezometers were introduced monthly into a conceptual model. In addition, in
an unstable state, the specific discharge parameter must be defined for the model. After implementation of the
model in unstable conditions, special discharge rates were optimized. The amount of specially tailored discharge
in the study area varies from 0.001 to 0.27. It should be noted that at this stage, the resource and expenditure
statistics of 2008 were used. After constructing groundwater and surface water models for the base period,
maintaining the existing coefficients and parameters, changing the rainfall and temperature values for the future
period, first, the amount of surface water flow changes for the future period and then using the amount of
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nutrition The groundwater entered the model. Future modeling showed that surface runoff variations would be
about 7 percent lower for RCP 2.5 and 19 percent for the RCP scenario of 8.5. Nutrition also includes nutrition
from the rainfall. For the upcoming period, changes in land use and land use counts are considered constant.
With rainfall changes under the two scenarios, the aquifer is projected to drop by about 12 m by 2040 for the
RCP scenario of 2.6 and for the RCP scenario of 8.5 by 18 m.

Conclusions: After simulating the meteorological component by the HadGEM2 model introduced in AR5
using LarsWG software and applying future changes in rainfall and temperature on the IHACRES model and
ModFlow model under GMS software for the two scenarios RCP2.6 and RCP 8.5, respectively. Due to the
temperature rise of 1.8 ° C in the worst case and different rainfall variations in different months, it was found
that runoff would be about 15% for the first scenario and 20% for the second scenario. The same factors are
because the level of penetration into groundwater through snow melting as well as precipitation along with
surface runoff is one of the important factors in feeding to the aquifer. Given the constant maintenance of
groundwater withdrawals in the coming years, it was found that the aquifer will drop by about 12 m for the
scenario RCP 2.6 by 2040, and for the RCP 8.5 scenario, it will drop by 18 m.
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