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Figure 1. Geographical position of Navrood watershed and meteorological stations.
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Table 1. Characteristics of the stations, mean values of observed statistics and rainfall erosivity data.
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Figure 2. Rainfall erosivity map of the watershed for the base period based on erosivity at Kharajgil, Khalian
and Nav stations.
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Table 2. Observed and simulated precipitation and their characteristics at Khalian station.

ol odaline
B1 A2 AlB
(Observed)
5"*.6. ol
(=N v (=N v [N v [ee}
S S 3 S 3 S S (Climatic characteristic)
Q a Q a Q a Q
(=] Nl (=3 O (=3 O [a\]
2] <t [ee} <t [ee} <t (=3
(=3 (=3 (=3 (=3 (=3 (=3 (=3
Q Q Q Q Q Q Q
(mm) wel Y8 S50 ke
1.88 1.99 1.92 1.89 1.88 1.96 1.98 = ok
(Mean 24-h precipitation)
mm) aele Y§ S4,L Sl
65.6 61.5 65.4 66.5 573 73.8 60.5 (mm) = e
(Max 24-h precipitation)
3 e sl S LL sy VL Sols
(Annual mean number of the precipitation higher than)
35 0% fe e V1
224 23.6 225 224 22.1 22.7 225 r
(10 mm day™)
353 0% fe e Y0
6 7 6 6 5.9 6.1 5 r
(20 mm day™)
352 0% fe ke £
1.3 1.6 1.7 1.4 1.6 1.6 0.7 r
(40 mm day™)
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Table 3. Observeded and simulated precipitation and their characteristics at Nav station.

ol odalivn
B1 A2 AlB
(Observed)
5"":6. ozl
2 < 2 < 2 < = (Climatic characteristic)
N N N N N N N
= © = © S O I
[} <t [ee} <t [ee} <t (=3
(=} (=} (=} (=} (=} (=} (=}
N N N N N N N
(mm) wele YE _SH5L :Kke
1.87 1.97 1.91 1.87 1.85 1.92 1.93 = ok ok
(Mean 24-h precipitation)
(mm) aels Y¢Sl Sl
61.9 67.9 73.3 62.5 61.8 64.4 62 = LS
(Max 24-h precipitation)
3o b S0, sl SVl . Sile
(Annual mean number of the precipitation higher than)
355 0% Sk V0
223 23.1 22.7 22.5 21.8 229 21 B
(10 mm day™)
355 0% Fegke ¥
55 6.9 6 5.4 5.7 53 4.8 r
(20 mm day™)
355 0% Fegke b
1.3 1.3 1.4 1.3 1.0 1.4 0.7 B
(40 mm day™)
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Table 4. Observeded and simulated precipitation and their characteristics at Kharajgil station.
ol odalive
B1 A2 AlB
(Observed)
5"":6. Lozl
2 < 2 < 2 < = (Climatic characteristic)
N N N N N N N
= © = © S O I
[} <t [ee} <t [ee} <t (=3
(=} (=} (=} (=} (=} (=} (=}
N N N N N N N
(mm) <l YE _SH5L :Ske
3.52 3.72 3.63 3.55 3.54 3.73 3.21 = ok o
(Mean 24-h precipitation)
mm) aele Y¢S0 Sl
111.9 117.8 120.8 1224 117.1 122.1 110 (mm) < el
(Max 24-h precipitation)
3 o b S0 sl SVl . Sile
(Annual mean number of the precipitation more than)
355 0% Sk V0
40 38.7 38 38 39.5 39.5 35 B
(10 mm day™)
355 0% Fegke ¥
21.5 20.5 19.7 19.7 21.1 21.1 16.3 B
(20 mm day™)
355 0% Sk b
6.3 6 5.6 5.7 6.3 6.3 42 r
(40 mm day™)
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Figure 3. The mean precipitation at Khalian station; A) observed, B) simulated 2046-2065 and C) simulated

2080-2099.
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Figure 4. Mean seasonal precipitation of base and simulated periods of A) 2046-2065, B) 2080-2099 at

Kharajgil station.
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Table 5. The observed and simulated erosivity factor in future (MJ mm ha™ h' y?).

Bl A2 AlB s easlis e
(2080-2099)  (2046-2065)  (2080-2099)  (2046-2065)  (2080-2099)  (2046-2065) (Observed) (Station)
G
148.12 308.85 296.80 175.30 206.70 296.10 130.65 ’
(Nav)
ol
123.21 147.24 143.82 127.99 134.77 144.41 118.59 ;
(Khalian)
773.99 827.51 821.55 798.36 798.94 835.91 768.51 Jr
(Kharajgil)
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Figure 5. Final map of soil erosion risk for the base period.
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Figure 7. Final map of soil erosion risk for the 2046-2065 period, A) A1B, B) A2 and C) B1 scenarios.
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Abstract

Background and Objectives: Climate Change can affect soil erosion, as the most important
factor in the degradation of land in the world, by changing precipitation patterns. Therefore, it is
essential to assess the impact of climate change on soil erosion risk. This study was aimed to
evaluate the impacts of future climate change on soil erosion risk in Navrood watershed, located
in west of Guilan province, North of Iran.

Materials and Methods: In this study, the climate change trend was evaluated by XLSTAT
software using effective climatic parameters obtained from Rasht and Bandar Anzali stations.
Then, the soil erosion risk was predicted using RUSLE in combination with geographic
information system and remote sensing, in Navrood watershed. The data of previous research
were used to calculate the K, LS, C and P factors for the RUSLE model. The atmospheric
general circulation models (NCCCSM), was used to produce synthetic weather series, over
three A1B, A2 and B1 scenarios. Based on the outputs of NCCCSM, daily rainfall values of the
base period 2002-2007 and the LARS-WG model, daily rainfall pattern were simulated for two
20-year periods of 2046-2065 and 2080-2099 for Kharajgil, Khalian and NAV stations located
inside the watershed.

Results: The results showed that the precipitation in the future will decrease in two stations of
Khalian and Nav and will increase at the Kharjgil station. In contrast, due to increase of rainfall
intensity, in all scenarios and stations the rainfall erosivity in the future is more than the base
period. Based on the obtained results, soil erosion risk varies from zero to more than 77 tons per
hectare per year, from zero to more than 115 tons per hectare per year and from zero to more
than 98 ton per hectare per year for the base period (2002-2007) and 2046-2065 and 2080-2099
periods, respectively.

Conclusion: The results showed that rainfall erosivity in the coming periods increases due to
increasing rainfall intensity. Most area of the watershed has a low erosion risk and the
southwest areas of the region and northern parts of the north are mainly at risk of erosion.
Additionally, although rainfall erosivity is at its highest level at some parts, the amount of
erosion is not high, which can be due to the effect of vegetation. Increasing vegetation density,
particularly forest type, can reduce the effect of rainfall erosion and thus reduce the risk of
erosion.

Keywords: Climate change scenario, LARS-WG Model, Rainfall erosivity, RUSLE
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