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Abstract
: Introduction and objectives: As a result of global warming, the
: climate will change in terms of average temperature and rainfall,

: with groundwater being one of the factors impacted. Consequently,
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: the influence of climatic elements such as temperature and
: precipitation on groundwater drought values in the Talesh plain was
! investigated.

i Materials and Methods: Initially, the LARS-WG model was used to
: calculate climate change values. Subsequently, using the Mann-
: Kendall test and the Pearson correlation of these two indices, the
: values of meteorological and groundwater drought indices were
: produced, as well as a study of the trend of these indices.

Findings and discussion: The findings of the annual changes in
rainfall and temperature throughout the following period (2020-
2040) reveal that precipitation of 9, 1.75, and 0.75% and the
temperature of those have grown by 1.05, 1.32, and 1.81 °C under the
scenarios of RCP2.6, RCP4.5, and RCP8.5, respectively. Also, in the
basic period, the declined average level of the aquifer in this 15-year
period was 0.86 m. On the other hand, the impacts of climate change
on decreasing groundwater level over the future period compared to
the base period under the above scenarios indicated that the aquifer
by 2.07, 2.21, and 2.34 m, respectively. Although it indicates that the
rainfall has risen in the area, unrestricted drain from the aquifer has
resulted in a decline in groundwater. The study also reveals that
meteorological drought occurred in the basic era at a rate of 49.66,
50.35, and 41.73% at the scales of 12, 24, and 48 months,
respectively. Therefore, in order to mitigate the severity of the
drought and avoid excessive groundwater aquifer fall in this plain,
required actions are essential to decrease water consumption by
water resources managers and executive bodies under the present
circumstances.
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Extended Abstract

Introduction

In order to properly manage these
resources, it is critical to understand the
amount of quantitative change in
groundwater resources and to establish
standard and appropriate limits for various
agricultural, drinking, and industrial uses.
The change in the quantity of groundwater is
affected by the change in the amount of
precipitation. Due to over-potential
agricultural activities or cultivation of crops
such as rice in this area and digging
unauthorized wells in forbidden plains, as
well as high population concentration and
water consumption in various agricultural
sectors, especially industry, the Talesh plain
causes the entry of various pollutants from
the surface to the depths of the soil and
aquifers. Therefore, due to the importance of
the issue, the trend of climatic parameters of
temperature and precipitation and their
effect on groundwater loss values were
studied.

Methods

In this study, rainfall and daily temperature
data of Talesh synoptic station were
collected to study the phenomenon of
climate change during the period (1992-
2018). Then, due to the large scale of general
circulation models of the atmosphere, the
LARS-WG model was used for exponential
downscaling in the next period (2040-2020).
In the next step, the groundwater level in the
next period was calculated using the
GMS10.5 model. Then, in order to study the
groundwater drought and meteorology at
12, 24- and 48-months scales, the GRI and
SPlindices, which are based on groundwater
level and rainfall data, respectively, were
used. Finally, in order to study the trend of
the mentioned scales of these two indicators,
Mann-Kendall test and the correlation
between them, Pearson correlation test
were used.

Findings and Discussion

The results of the annual rainfall changes
over the next period showed that
precipitation will increase by 9, 1.75, and

0.75% under the scenarios of RCP2.6,
RCP4.5, and RCP8.5, respectively. The
results of the model in examining the
temperature parameter show that the mean
temperature of Talesh synoptic station in the
period (2020-2040) in comparison with the
statistical period in scenarios RCP2.6,
RCP4.5, and RCP8.5 is 1.05, 1.32, and 1.81°C,
implying that the temperature has risen.
Also, in the basic period, the average drop of
the aquifer in this 15-year period was 0.86
m. On the other hand, the results showed
that the effects of climate change on
declining groundwater in the aquifer were
2.07, 2.21, and 2.34 m, during the period
(2020-2040) compared to the base period
under the scenarios of RCP2.6, RCP4.5, and
RCP8.5, respectively. This shows that
although rainfall has increased in the region,
uncontrolled withdrawal from the aquifer
has led to a decrease in groundwater. The
finding also indicates that meteorological
drought occurred in the base period at a rate
of 49.66, 50.35, and 41.73% on the scales of
12, 24, and 48 months, respectively. On the
other hand, groundwater drought at the rate
of 0.03 45%, 43.88%, and 55.65% occurred
on 12, 24, and 48-month scales in the basic
period, respectively. Also, in the period
(2020-2040), the average meteorological
drought and groundwater in the
comparisons of 12, 24, and 48 months were
48.61, 45.11, 45.42, 49.05, 43.25, and 48.61,
respectively. 36.96% has occurred, which
includes water resources management
during the future period in different time
periods of this period. The results of Mann-
Kendall test statistics show that on most
scales, including 12, 24, and 48 months, the
trend of SPI and GRI drought index was
significant at 95% level, and also Kendall's
tau coefficients and age line slope were
negative. to show the downward trend of
these two parameters of groundwater
drought and meteorological drought in the
base period (2004-2018) and the future
(2020-2040). Evaluation of the correlation
between GRI and SPI indices at the level of
99% significance (P 0.01) in the base period
(2004-2018) shows a positive and
significant correlation of these indices at the
scale of 48, 24 and 12 months at the rate of
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0.364, 0.418, and 0.414 respectively in this
plain. Also, this correlation in the future
period (2020-2040) showed that only the
48-month scale in the RCP4.5 and RCP8.5
scenarios is without a trend, whereas in
other scales and scenarios this trend is
significant and positive.

Conclusion

Based on this study, in order to reduce
drought damage and to prevent excessive
groundwater aquifer loss in this plain, we
must take the necessary measures to reduce
water consumption in this plain, implement
flood spreading methods, and collect
rainwater in these areas. This includes the
cultivation of water-deficient plants by
water resource managers and executive
bodies in advanced conditions.
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