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Spatiotemporal characteristics of rainfall erosivity based on
multi-source precipitation merged data in Jiangsu Province

Ju Yan', Yang Xing', Qi Fei', Xia Qibing®, Zhang Wenye'
(1.Jiangsu Hydraulic Research Institute, Nanjing ., Jiangsu 210017,
China ; 2.Gaochun Water Affair Authority . Nanjing City, Nanjing . Jiangsu 211300, China)

Abstract; [ Objective | Integrated rainfall erosivity in Jiangsu Province was evaluated at different temporal and
spatial scales, and the erosion density characteristics in Jiangsu Province were explored to provide an
important reference for regional rainfall erosivity prediction and soil erosion control. [ Methods| This study
developed a station-satellite merged calculation method for rainfall erosivity based on rainfall data from 96
meteorological stations and precipitation products of GPM IMERG and ERAS5. The rainfall erosivity of
Jiangsu Province from 2001 to 2023 was reconstructed, and its erosivity density and prone area division were
studied . [ Results] @ Method reliability was confirmed because the fusion rainfall erosivity had a higher
correlation coefficient, lower deviation, and lower root mean square error than did the rainfall erosivity
calculated by satellites and stations. This method captures high values of rainfall erosivity and reduces

uncertainty and error. @ The mean annual rainfall erosivity in Jiangsu Province from 2001 to 2023 was
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4 709.39 MJ « mm/(hm?® * h * yr); the spatial distribution was ‘low in the north, high in the south’. Seasonal
rainfall erosivity showed a pattern of ‘more in summer, less in winter’. @ Annual rainfall erosivity in Jiangsu
Province showed an increasing trend from 2001 to 2023. The climate tendency rate showed a significant
increasing trend in the south of Jiangsu Province in spring, summer, and autumn, and an insignificant
decreasing trend in the north, which was the opposite in winter. @ The annual erosivity density of Jiangsu
Province was 4.96 MJ/(hm® « h), and the spatial distribution was high in the north, low in the south’.
The areas most vulnerable to rainfall erosivity were east of Xuzhou, north of Lianyungang, west of
Zhenjiang, and the northern part of Nanjing City. The less vulnerable areas were Yangzhou City and Taizhou
City. [Conclusion] The estimation of regional rainfall erosivity based on site-satellite precipitation merged
data is reliable, reduces uncertainty and error, and improves the accuracy of satellite remote sensing applied
in the field of soil erosion.

Keywords: rainfall erosivity; IMERG; ERAS5; merged precipitation data; erosivity density
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Fig.2 Scatter density of satellite-based rainfall erosivity (R ), merged rainfall erosivity (R megea) s

and station-based rainfall erosivity (R .. ) at monthly scale
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Fig.3 Box plots of statistical metrics for satellite-based rainfall erosivity (R i), merged rainfall

erosivity (R megea), and station-based rainfall erosivity (R ) across 96 stations
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Fig.5 Spatial distribution of mean annual rainfall erosivity, climate tendency rate and significance of

annual rainfall erosivity in Jiangsu Province from 2001 to 2023

VL5348 e W AR il ) 6 R [R) 28745 19 25 (8] 43 A7 &
6 Fin. T2 HIE i 3K i BE S5 00 52 L B T AR Tk
NHEWESWE, hE 6b al WL, IL IR B E (66—
8 HOAEY [ W 4= ik J) B K Oh 3 258.14 MJ » mm/
(hm® « h+ a), 25 i RAEFE MR ) 1Y 69.18 %0, H AR
FEE R R 2 382.67~4 451.92 MJ » mm/(hm® « h * a),

B W 12 1k S/
(MJ-mm-hm?-h™-a™)

= i1 148.47
1%:297.96

b W 42 10 S/
(MJ*mm-hm™-h™"-a™)

= &:1344.79
{i:389.11

=E:ss9.51
0 50 100km 5:69.99

5 A IR T AR o g 23 ) A AN [) VT 5 4 2 e T AR ol
JIHg 23 18] 73 A A 5L g AR L g v DX T A A i
TR G A g AR L AR A X R A OB
FFRIN T & 3 A IX — W] B i 9 AT BE 5 7T 9545 e Ik
S e ) b BHLURR AR LA R A T S0 AT R IBE I A R AR
RSN

pEmE MmN/
(MJ-mm-hm™®-h"-a™)

= .4 451.92
11%:2 382.67

pEME A/
(MJ*mm-hm™-h™"-a™)

Be6 2001—2023 FIHAARDETFTEREMANZTESTH

Fig.6 Spatial distribution of rainfall erosivity across different seasons in Jiangsu Province from 2001 to 2023
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Fig.8 Spatial distribution of erosivity density and potentially erosion-susceptible areas in Jiangsu Province
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