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Abstract

Introduction: Climate is one of the most effective factors on soil formation, evolution and
degradation. It is include different parameters which mainly based on precipitation and
temperature. In the recent years the effects of global warming and climate change has extremely
enhanced. Climate change as an important phenomenon is effective on precipitation parameters
including volume, intensity and concentration which categorized in the temporal and spatial
variations. Quantifying the effects of climate change is important for identifying critical regions
prone to soil erosion under a changing environment. Land-based ecosystems are influenced by
patterns of air temperature and precipitation, which include daily and seasonal changes along with
humidity and wind, and the nature of the land surface. Global climate change already has
observable effects on the environment. Regarding the importance and effectiveness of climate
factor and climate changes during the time, it is essential to focus on climate changes on water
behavior at different scales. Indeed, precipitation parameters interacting the soil parameters are
influencing on runoff potential in the fields and watersheds. In this regard Rainfall-runoff erosivity
(R) is one key climate factor that controls water erosion. Universal soil loss equation (USLE) is the
main common equation to predict soil loss, this equation consisting 5 factors which R-Factor
(Rainfall erosivity factor) is one of the effective factors in this equation.

Material and Methods: Regarding the effect of climate on soil erosion processes therefore,
monitoring of climate is really important. In this study in order to evaluate the climate changes
based on time series, four climatological stations including, Ardal, Saman, Izeh, and Dehdez were
selected. Using the statistical data of precipitation, calculation of eroding index was performed
until 2017. The ACF (Auto Correlation Function) and PACF (Partial Auto Correlation Function)
for precipitation data were prepared, afterwards the ADF test was performed at confidence level of
1, 5 and 10 percentage. Then the suitable parameters for p, r and g were selected and the SARIMA
(Seasonal auto-regressive integrated moving average) model was provided. The statistical analyses
were performed with Stata SE, Minitab 18 and SPSS 19. Moreover, the graphical trends of rainfall
as an index of precipitation and the rainfall erosivity factor (R-Factor) were presented. Also, the
spatial distribution of R-Factor (in the form of GIS-Maps) were provided including three separated
maps based on real data, 5 year predicted and 10 year predicted data. So there was a possibility to
monitor and compare the spatial distribution of R-Factor at different time periods. Then based on
the area, the percentage of rainfall erosivity index was calculated for the study area based on the
real data, 5 year predicted and 10 year predicted data. In addition, the statistical parameters
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including R-square, RMSE, P-value and so on were calculated for the best model (SAR12)
regarding all climatological stations.

Results and discussion: Our results depicted that to present the trend of precipitation variations as
erosive factor the ARIMA (0,0,1)%(1,1,1)12 was the best model. Also, the seasonal autoregressive
moving average showed the variation of precipitation in the study area which located in the
southwest of Iran. The results of modeling stated that reduction of precipitation for 5 and 10 year
periods after 2017. According to amount of monthly simulated of precipitation, the amount of
erodibility index was obtained in the area which illustrated the declining trend until 10 year.
According to ADF test for all evaluated climatological stations the probability for Ardal was 0.34,
for Dehdez was 0.425, for Saman was 0.345 and for Izeh was 0.177, therefore there was difference
between climatological stations. Furthermore, the statistical analyses for SAR12 model revealed
that the R-square for Ardal station was 0.492, for Dehdez was 0.716, for Saman was 0651 and for
Izeh was 0.576. Moreover, approximately 37 % of area has very low rate of erodibility index
without previous occurrence.

Conclusion: Our results clearly confirmed the importance of climate factors and climate change
during the time. As results illustrated regarding the variations of precipitation the R-Factor
changed. Moreover, climate change is effective on spatial variations of crop cover in the
watersheds. Climate change is capable to alter the crop cover patterns in the watersheds and the
changes in crop cover distribution and runoff could change the soil erosion potential. Generally,
based on results has to focus on water resources conservation in the study area to preserve soil and
water against erosive forces and try to improve the vegetation cover because of decreasing of
precipitation. In order to manage the soil resources, we need to monitor the climate changes in the
watersheds and try to enhance the vegetation covers in the critical parts on the fields.

Key words: Rainfall erosivity index, SARIMA model, precipitation forecasting, climate changes,
dickey- fuller test
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Figure(2) Trend of precipitation for (a) Dehdez station, (b) Ardal station, (c) Izeh station and (d)
Saman station
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Table (2) Results of ADF test for monthly rainfall (mm) in studied stations
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Table (3) Statistics of estimated rainfall using SARIMA model for studied stations
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Table (4) Statistics of model test for studied stations
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Figure (3) Trend of rainfall variations including real, 5 year predicted and 10 year predicted for (a)
Dehdez station, (b) Ardal station, (c) Izeh station and (d) Saman station
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Figure (4) Trend of R-Factor variations including real, 5 year predicted and 10 year predicted for (a)
Dehdez station, (b) Ardal station, (c) Izeh station and (d) Saman station
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Figure (5) The maps of spatial distribution of rainfall erosivity based on (a) real, (b) 5 year predicted
and (c) 10 year predicted
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Table (5) Percentage of rainfall erosivity index for real period, 5 year predicted and 10 year predicted
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