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1- Introduction

The increase in greenhouse gases in the last few decades has caused a disturbance in the global climate balance
and climate changes (Aalst, 2006). Climate change and the increase in extreme conditions have caused disasters
(Helmer & Hilhorst, 2006), increasing floods, and tropical storms (Haqtalab et al., 2012). Other consequences of
climate change are changes in erosion and soil loss (Akbarian & Khoorani, 2022). Soil loss and sediment
transport have always been one of the most critical problems of land management. Climate change and,
consequently, changes in precipitation affect soil erosion and loss from various aspects such as the amount,
intensity-duration, and distribution of rainfall (Gabris et al., 2003). As a result of climate change, the erosive
power of rain is expected to increase (Sun et al., 2002). In order to predict the effects of climate change on the
erosivity of rainfall, it is necessary to predict rainfall with climate models and then estimate the erosive power of
rainfall with suitable erosion estimation models. Rainfall is the most crucial active driver of soil loss that displaces
soil particles (Talchabhadel, 2020). It is difficult to accurately evaluate raindrops' characteristics with soil
displacement and detachment. Therefore, the empirical methods are used based on rainfall. Some of these
empirical models can be used with future climate data. The Revised Universal Soil Loss Equation (RUSLE) is
one of the models used to predict soil erosion. Since precipitation is one of the main factors in this model, many
researchers have used it to reflect upon the role of climate change on erosion changes. According to Goldies et
al. (2022), using the RUSLE-GIS approach can estimate the current and future annual soil erosion rates in
watersheds by reflecting climate change to the R factor based on the latest CMIP6 phase 6 climate forecasts.

Soil loss and sediment transport have always been one of the most critical problems of land management.
According to the mentioned materials, the use of different models to estimate erosion is essential in the basins
that are faced with a lack of data and statistics. The area studied in this research is the Minab watershed, which
is vital from various economic and social aspects, especially the drinking water supply of Bandar Abbas in
Hormozgan province. Accordingly, this research tried to determine the changes of erosion in these periods by
examining the climate condition in the past, present, and future periods so that this information becomes available
to decision-makers and managers for better planning. The Minab watershed is located in the range of 48°56° to
57°59° east and 27° to 28°32° north latitude. This basin is one of the sub-basins of Bandar Abbas-Sedich, located
in the northeast of Hormozgan province and the south of Kerman province. The area of the basin is 10613 square
kilometers. The Minab River, which is the result of the connection of the Jaghin and Rodan rivers, is considered
the most important river in this basin. With the construction of the Minab Dam, its water resources are used to
provide drinking water to Bandar Abbas.

2- Methodology

This research used monthly data from meteorological stations, precipitation data extracted from
different climate models and scenarios, soil data, and satellite images. The climate data are in different
periods (base period 2020-2002 and future period 2020-2050). The RUSLE model was used to study
erosion changes due to climate change. First, by preparing the RUSLE model invoices, the model was
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implemented for the 2010 and 2020 time periods. Next, two climate models, BCC-CSM2-MR and
CanESMS5, based on the sixth report and under scenarios 2.6, 4.5, and 8.5, were used to predict
precipitation. After evaluating the models, the precipitation erosion layer in 2040 was prepared by the
two models.

3- Results

The results showed that the average rain erosivity layer has increased from 41.57 in 2010 to 52.01 in
2020. There is not much difference between the prediction results of the BCC-CSM2-MR model and the
observed value, so it can be said that the model performed well in different scenarios. Among the used
scenarios, the 8.5 scenario has the slightest error, and the 4.5 scenario is placed at the end. In the case of
the CanESM5 model, there is no significant difference between the observed and the predicted values.
Although the difference increases for more distant years, such as 2040, the results of different scenarios
are similar. The output of the two BCC-CSM2-MR and CanESM5 models also indicate an increase in the
rate of precipitation erosion in 2040. The average erosion in 2010 was 13.8 t/ha/y, which increased to 17
t/haly in 2020 and was predicted to increase to 17.3 t/haly in 2040.

4- Discussion & Conclusions

The average rain erosion layer in 2010 was 41.57; in 2019, this value reached 52.01. According to the
results, the analysis of precipitation data obtained from climate scenarios and models shows an increase
in the erosivity factor of rain in the near future (2040). Considering the importance of the rainfall erosivity
layer in water erosion, if other factors affecting erosion remain constant, in the near future, we will see
an increase in erosion and soil loss in the Minab basin. The results of the RUSLE model in the three
periods also indicate an increase in erosion over time. The spatial changes of basin erosion are a function
of LS (topographic factor), and the rainfall erosivity factor (P) causing temporal changes in erosion.

Key Words: Climate change, Climate disasters, Erosion projection, Minab basin, RUSLE.

M


https://dor.isc.ac/dor/20.1001.1.22517812.1402.13.2.4.8
http://www.tcpdf.org

