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The increase in the world's population has increased the amount of water
consumption. Understanding the impact of climate change on various aspects
of water resources can create methods to reduce or adapt to these effects.
Therefore, the present study aims to investigate the impact of climate change
on the vulnerability of the groundwater aquifers of Taibad Plain through
Nistor's inference matrix method and using the GFDL-ESM2M fifth report
model under the two release scenarios RCP4.5 and RCP8.5 in the period from
1991 to 2100 was done. For this purpose, De-Martonne's aridity index and
available water were used. The results of the available water index showed
that the lowest amount of available water is located in the eastern part of the
region, and in the future, the trend of decreasing available water will spread to
the west of the region. De-Martonne's aridity index results also showed that
most of the dry areas under both scenarios are located in the eastern part of the
basin. The results of Nestor's inference matrix showed that the areas with a
very high effect on the recharge of groundwater aquifers are located in the
north and southwest parts, and the regions with a very low effect are visible in
the eastern part of the area. Also, the areas with a very low effect are without
any special trend, which indicates the poor recharge of these parts, and climate
change in the future has not impacted this issue. Parts with low impact also
have an increasing trend. Also, sections with medium and high effects show a
decreasing trend. These conditions exist in both RCP4.5 and RCP8.5
scenarios. In general, the change in climate parameters until the year 2100 will
reduce the recharge potential of underground aquifers in about 55-60% of the
studied area by at least one class.
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EXTENDED ABSTRACT

Introduction: Due to the increasing population around the world, the amount of water consumption has also
increased. There are many water resources for extraction, among these water resources, groundwater is of great
importance. Understanding the impact of climate change on various aspects of this water resource can lead to the
creation of methods to reduce or adapt to these effects. Considering that the impact of climate change on
underground water resources is indirect and more gradual than surface water resources, it is very important to
monitor the condition of these resources and maintain their stability under the influence of these changes. The
first step in investigating the effects of climate change is to evaluate the impact of this phenomenon on climatic
parameters. To investigate the effects of climate change in future periods, the amount of climatic variables in
future years should be simulated first. The General Circulation Model (GCM) are model for simulating climate in
current conditions and predicting future climate changes. The Intergovernmental Panel on Climate Change (IPCC)
is an intergovernmental scientific organization that provides comprehensive scientific, technical, and socio-
economic information on the risks of climate change caused by human activities around the world. Investigating
the potential effects of climate change and taking appropriate measures to adapt and reduce its negative effects is
one of the duties of this international organization. Finally, the review of studies shows that the effect of climate
change on underground water resources is different in each region according to its intensity, duration, and
geographical extent and cannot be generalized to other regions. On the other hand, in the studied area, which is
one of the most important plains in the northeast of Iran, the impact of climate change on underground water
resources has been paid less attention. Therefore, this research aimed to use one of the fifth series models of IPCC
climate reports to predict the values of precipitation and temperature parameters for future years and to determine
the groundwater recharge potential of Taybad Plain via the qualitative method of Nistor's inference matrix.
Methodology: This study was conducted in Taibad Plain, which is located in the southeastern part of the Qara-
Qom watershed. To predict the climate data of precipitation and temperature parameters, the GFDL-ESM2M fifth
report model was used under two emission scenarios RCP8.5 and RCP4.5. Then, the Mann-Kendall test was used
to check the trend of predicted temperature and precipitation data in the future. In the present study, the NISTOR-
CEGW method was used to investigate the impact of climate change on groundwater recharge potential. To
implement this method, it is necessary to form an inference matrix based on the two factors of De-Martonne's
aridity index and accessible water. The temperature data of the climate model were used to estimate the De-
Martonne's aridity index in the future. The available water index is obtained from the difference between
precipitation and actual evaporation and transpiration. The Sebal model under the GEESEBAL system was used
to obtain actual evaporation and transpiration. De-Martonne's aridity index and available water were formed in five
classification classes and Nistor's inference matrix.

Results and Discussion: The results of Nestor's inference matrix showed that the areas with a very high effect
on the recharge of groundwater aquifers are located in the north and southwest parts, and the regions with a
very low effect are visible in the eastern part of the area. Also, the areas with a very low effect are without any
special trend, which indicates the poor recharge of these parts. In other words, this part of the studied area is in
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the worst possible state regarding the potential of recharge groundwater aquifers, and climate change in the future
has not impacted this issue. Parts with low impact also have an increasing trend. Also, parts with medium and
high effects show a decreasing trend. These conditions exist in both RCP4.5 and RCP8.5 scenarios.

Conclusion: In general, it can be concluded that the change of climatic parameters until the year 2100 can reduce
the feeding potential of groundwater aquifers in about 55-60% of the studied area by at least one class in both
scenarios. About 45 percent of the studied area, which is located in the eastern part, has the minimum potential of
feeding the table under current conditions, which indicates the critical conditions of the region in this regard. The
results of Mann-Kendall's test showed that in all areas, the temperature has an upward and significant trend under
both scenarios, while the precipitation parameter for the coming years has no significant trend under both scenarios.
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Table 2- Results of Mann-Kendall precipitation test during 1991-2100 under RCP4.5 and RCP8.5 scenarios
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Table 4- Classification of De-Martonne's aridity index in the study area
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Figure 4- Zoning map of De-Martonne's aridity index from 1991 to 2100 (RCP4.5)
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Figure 6- Comparison of the graph of the areas of each of the classes of De-Martonne's aridity index (RCP4.5)
and (RCP8.5)

Kby Byb o ;3 ROPBLS g RCPAS gyl 93y o St 3blie i o8 wmoe L5 0 5 ¥ (sla S5 IS obosy
dor 9 Suld dagd S S (o0 Mg GBI 3 (0)8 Ceond I ala it (St a2 yd s ol 3 9 8 )3 adlllas 390
Sl ialS 4 ) 159, RCP8.5 g RCPA.5 gyl 40y 53 0 g ye

o Ji6 o

Sl owied BB Ol S0le s 25 35052 (o yiand BB Ol e 00 i ()b i Sl oBly 395 g g5 S Sl
o oo YO+ B Vo s o duo Voo B0 o oo B0l S (oS s )0 5 duolome ¥V + U VAR o3k 40 dllw 00 (glaoygd
RCPA.5 (glagy )l (sl (o yiod BB Ol sty A oV slo IS5 b (gaindiils yto oo Yoo 5l 5k g oo Voo B0
ime ol |y VYo B ARRe 0jly 13 o yteod bl ol lyuss 339, % JS 3 RCPB.S


https://dor.isc.ac/dor/20.1001.1.24235970.1403.12.2.2.7
http://jircsa.ir/article-1-526-fa.html

) e g3 0325 21 @l (6 dgcaml oy

[ Downloaded from jircsa.ir on 2025-09-03 ]

[ DOR: 20.1001.1.24235970.1403.12.2.2.7 ]

“w

2011-2020

20412050

1991-2000 \ 2001-2010

g

2021-2030

2051-2060 2061-2070 2074-2080

" L,
g ) B <50 mm
. W g B 56-100 mm
100-150 mm
. S W 150-200 mm
>200 mm
2081-2090 \ 2081-2100 0 0 20 an @ 20

-—— Mios

(RCP4.5) YV oo 1 12RY Jlw 51 (g piawrd B O ad W (gaioding aids -V JSS
Figure 7- Zoning map of available water index from 1991 to 2100 (RCP4.5)
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Figure 8- Zoning map of available water index from 1991 to 2100 (RCP8.5)
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