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Abstract

Introduction: Utilization of aqueducts and excavations is one of the most
common methods of using groundwater.
Every year, level of groundwater is lowered too much and its flow rate

© decreases. In the study area (Khash), the water deficit is negative and the
¢ annual water level decreases and it is considered as the main source of
:water supply in the region. By continuing the existing conditions, one of
: the solutions is well extension for water supply. In this research, the
: optimal depth of wells was determined from 2014 to 2044, so that there
¢ was no need for rehabilitation of wells until the target year.

Materials and Methods: To study the effect of climate change, rainfall

: data was generated by using the LARS-WG model under the MPEH5
: model and A1B scenario. its ability Confirmed with to R2, 94/94
¢ capability. Finally, eight scenarios were defined in the WEAP model and
: the conditions of region were simulated and the depth of optimum floor
: was calculated for three wells. The results showed that if the existing
: conditions continue until 2044, 54.88 percent of the water stored in the
¢ aquifer will be empty and the average level of groundwater Decreases
:13.67m

¢ Findings: The best scenario is the S8 scenario, which in this scenario the
. largest reduction of water stored in the aquifer occurs in 2036 and it is
¢ 10.55% of the initial volume, and the average water level is 1.67 m
optimum depth of wells, WEAP horizontally.

: Conclusion: S8 scenario has the least reduction in water stored in the
: aquifer. In this scenario, the water stored at the end of 2044 is 93.29%,

during which time, 6.71% of the stored water will be reduced. The
average discharge is constant but costs increase, so discharge has no effect
on reducing or increasing costs. Therefore, only the depth of floor and
head pumps are the only factors that will have a greater impact on cost
changes.
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Extended Abstract

Introduction

Inadequate temporal and spatial distribution of
rainfall in arid and semi-arid areas and ease of
access to groundwater resources have reduced
groundwater reserves. Climate change can
cause a lot of damage in areas where the
vulnerability of their water sector is significant
in the current situation. The climatic variables
simulated by the Atmosphere-Ocean Global
Circulation Model (AOGCM) that are the
most reliable tool for investigating the effects
of climate change on various systems that can
model atmospheric variables using IPCC
scenarios.) The performance of the
multivariate regression model of SDSM and
the LARS-WG model in the daily precipitation
downscale reviewed. The results showed a
better performance of the LARS-WG model in
simulating Mousavi et al. (2018)
examined the effects of climate change on
discharge of the dam basin and the hydro
potential of the two hydropower plants based
on the outputs of the GCMs model by using
the LARS-WG model and three emission
reports (SERS)(6). Simulator models are the
models which they can be used to study the
effects of these changes that will arise in the
future periods and provide them with the
appropriate solutions to manage them better.
Determining the optimal depth of the wells for
fracturing in periods when the groundwater
level decreases is a appropriate ways to reduce
costs in the utilization of water resources.
Gholami et al. (2017) determined the depth of
the well in sprinkler irrigation with regard to
the costs of subsidies and non- subsidies,
energy, drilling costs, all agricultural costs,
and the income-to-farm income ratio. The
results showed that there is no limit to drilling
to increase the well depth due to low energy
costs . Considering that the control of the
depth of the wells as one of the proposed
recommendations of the Ministry of Energy in
order to provide drinking water and industrial
water in the plains. The purpose of this study
is to prevent the excavation of more than
needed and re-fracture of wells In the future, it
will reduce costs in the Khash watershed and
meet the maximum needs of the region during
the season.

Materials and Methods

The research is based on three main sections.
First, the LARS-WG model predicted
precipitation for the years 2015-2044 and then
climate factor obtained for each vyear, this
climate factor entered the WEAP model. This
model uses the water Year method to measure
the impact of rainfall on runoff and
groundwater, as well as the impact of runoff
on groundwater, and climate change on
regional water resources. Scenarios have been
defined to reduce groundwater consumption.
The volume of groundwater was achieved in
the year 2044. Finally, based on the coefficient
of decline in the area, the rate of groundwater
loss in three wells is determined and the depth
of the wells considered for fracture in different
scenarios is calculated with optimization.

Finding

Weather data was generated for all GCM
models with different emission scenarios for
five years and compared with the five year
observation data (2011-2015) from the R2,
AME, RMSE, and average error rates.

The A1B scenario in the MPEH5 model with
R2, AME and RMSE was determined to be
0.85, 27.7 and 29.75, respectively, and an
average error rate of -12.1 was considered as
the best GCM model for future rainfall data
generation in the study area. the consumption ,
rainfall and temperature data that are
generated were entered to the WEAP model.
2014 was selected as the base year and the
reference scenario was defined and analyzed
with other scenarios described. Which, in the
S1 scenario, will have the largest reduction in
water stored in the aquifer. S8 scenario has the
least reduction in water stored in the aquifer,
that s2 to S7 scenario policies were applied
extensively over the period 2015-2044. In this
scenario, the water stored at the end of 2044 is
93.29%, during which time, 71.6% of the
stored water will be reduced.

The largest reduction in stored water in the S8
scenario is in September 2036, when stored
water is 89.35%. Given the changes in the
aquifer's stored water in the S8 scenario over
the period 2044-2014, it can be concluded that
the implementation of water resources
management policies in the region could
prevent the reduction of water stored in the
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aquifer and bring the aquifer to a stable
equilibrium. S6, S7, S8, and scenarios have the
most effect on reducing the mean water depth,
average pump head, average depth of wells,
and thus the average depth of floor
respectively. If the thickness of the saturation
layer is higher or, moreover, the depth of the
water surface in the wells is lower, the depth
of the wells and the depth of the floor drainage
of the wells will be less. Costs are a function
of the depth of the floor, the head of the pump
and the discharge, so as they increase, the cost
increases.

Conclusion

In order to investigate climate change in the
region, the best GCM general circulation
model for future rainfall estimation is the
MPEH5 model under the A1B scenario. In
between the eight scenarios that defined in the
WEAP model for water management, the
worst case scenario is S1; In this scenario,
costs, lower water drainage and depth of floor
drainage are higher than other scenarios, and
there is no management plan in the region due
to the reduction of groundwater resources.
until 2044, more than half of the water stored
in the aquifer will be reduced, and people and
regional authorities are facing a lot of water
supply problems.  The S8 scenario that
incorporates S2 to S7 comprehensively is the
best scenario; in this scenario, costs, land
drainage, and bottom depths are lower than the
other of the scenarios and the water level in
the aquifer equals. Therefore, by applying the
water resources management policies in the
region, it is possible to stop the process of
reducing the water supply level and bring the

land to a sustainable balance. S7 and S6
scenarios  related to water  resource
management policies in the agricultural sector
have the greatest effect on the S8 scenario and
also on the reduction of groundwater
abundance, as 86% of the water requirement in
the studied area is related to the agricultural
sector. By increasing the depth of the water
surface, the costs, the heads of the pumps, the
depth of the wells, and the resulting depth of
flooring increases. The average of the debits in
the three wells is the same in all scenarios,
since the water requirement is considered to be
the same for all scenarios. Also, the average
drop in groundwater level by pumping is the
same in all scenarios, since the average of
discharge and hydraulic conductivity are the
same. With this in mind, discharge is not
affected by rising costs, and rising costs are
affected by the depth of the floor and the head
of the pumps.
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