55 39 B4 6 1) K AR Vol.39 No.6
2025 4 12 A Journal of Soil and Water Conservation Dec., 2025

DOI:10.13870/j.cnki.stbexb.2025.06.028 CSTR:32310.14.sthexb.2025.06.028
I R AR 5 L, S8 . TN T AT A ] S 2 g I s A SR [T ] K R DR A, 2025, 39(6) 1 194-204.

GAO Xiaoyu, ZHENG Fenli, PAN Xuncheng, et al. Spatiotemporal patterns of rainfall erosivity in Yanhe River basin based on rainstorm events

with different return periods[ J]. Journal of Soil and Water Conservation, 2025, 39(6):194-204.

ETARENHEMHNEARBEREEIRNZRE

@B R, A, FEMIR, AL, AR, Kieiw!
(1. PG Ib AR ARRN Kook H AR FRRE A 5 TR BE OK BRI ) K B AR S AL Bip 2 S R %,
BEVE A7 7121005 2. PEALAMRBL B K24 BE IR A BE 24 B, BEVE A% 712100)

8 E. (B0 ] BF50 A 5] T 5 R O R TR AR ok 0 R 0 0k 5 B e 2 A SRy, Xl R i A 001 K T ST T 3
TR B R AR R R F B RR O L [FFE] BT R B 39 S R & 1965—1990 4F |
2006—2020 4= ¥k F& W A1 V0 B T SCMAE 43 A1 CGEV ) AL 45 4 T 3t $8 vR B4 T 2 30 10 1) 43 A1 A 456
PIAS [) £ 290309 2 T A7 6 {0 oA R AR 0F 2 M — R 194 35 AN [ o 300 200 25 T 06 {1 R N7 58 22 T, 30 LA 32 YK B W o
P R AR Dl g B D5 0k O X0 S T A A ] B e R R R R AR ek AT R A T, (R DA
1965—1990 4F . 2006—2020 4F 42 Ju] i 4uk A~ [7] B 30 40 22 T 1740 W6 {1 R i B o 2 6 Jmy 2 B, S ]t A [ o 00
KA T S 122.3~216.2 mm, H. 4% o 9010106 F F3 T 3 BT o5 UK 6 T D 168 A9 7T 90 FU T / T 7R AS ] R
WIS HEFAE 5% . 1965—1990 4F , 4% 5 LI 45 5 B o 522 0 2 38 0 5 0l 20 1 s 3, 2006— 2020 48 52 58 Jii i 24
B0 Sl AR Ak e B 2) i Hh R 1A [ i R R R T R B (00 9P LA 35 YR R T Ak (P 1 g R 422 o 315
T (PL) o 5 E A Y22 [ T A et o B8 3 AT L, 0B 3 308 38K 5 A 3l a5 Tl 370 A ¥ 0 5 A T o OR300 R % TR A o
W AR ) PIL B9 AE SEVE 37 (RP=0.58) o 3) 3L T P, Aili 58 1 ZE VAT 37 3, 1965—1990 4F . 2006—2020 4F T 4F:
— i PAE I AR R TR AR O S OB R AR Bk T 43 0 O 3 570.6 .4 460.6.5 405.9
7657.6.9 409.4 mm®/h, A [7] T 00T W9 A B R A ) 5 A W A (] B4R 9 AR R ] VG b gk e #a e AE AE
A AR (B b G, ELs (O R B S N AL 8l o [EEIR ] Lew B8 Lo B Lo B i 2152 S WA T] 2 8 10)
4 K A T W (B ARRAIE L L P, BB 805K VA% B3 AN () 0 0 30 0 2 W 1) B AR ol ) o T 5 RS T g A it 2 T 31K )
TR IR A I e Bt B T XU B Ih B LR A AR AR

SRR SET R BN I PR AR IR T B ke R

HmE %S :S157.1 XEARIRAD A X EHE1009-2242(2025)06-0194-11

Spatiotemporal Patterns of Rainfall Erosivity in Yanhe River Basin Based on
Rainstorm Events with Different Return Periods

GAO Xiaoyu', ZHENG Fenli', PAN Xuncheng', HU Wentao', FU Jinxia*, ZHANG Jiagiong'
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Science and Engineering (Institute of Soil and Water Conservation) , Northwest A&F University, Yangling, Shaanxi 712100,
China; 2.College of Natural Resources and Environment, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract: [ Objective] Investigating the accurate estimation of the rainfall erosivity of rainstorms with different
return periods and their spatiotemporal patterns is essential for preventing soil erosion and mitigating flood
disasters under frequent occurrences of extreme rainfall events. [ Methods] Based on individual rainfall events and
sediment load data from 39 rainfall stations in the Yanhe River basin during 1965—1990 and 2006—2020, the
generalized extreme value (GEV) distribution model was applied to fit the distribution of rainfall return periods of
individual rainfall events in the Yanhe River basin and analyze their peak rainfall characteristics with different return

periods. A new method for calculating rainfall erosivity of rainstorm events with different return periods was
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proposed, which multiplied the peak rainfall intensity (I,..) by the total rainfall (P). The spatiotemporal patterns
of rainstorm events and rainfall erosivity with different return periods in the Yanhe River basin were then analyzed.
[Results] 1) The peak characteristics and spatiotemporal patterns of rainstorms with different return periods in the
Yanhe River basin during 1965—1990 and 2006—2020 were analyzed. It was found that the average rainfall
amount of individual rainstorm events with different return periods in the Yanhe River basin ranged from 122.3 to
216.2 mm. In addition, the ratio of peak rainfall duration (T,.,) to total rainstorm duration (T) remained around
5% across different return periods. From 1965 to 1990, the annual rainstorm amount with different return periods
showed an initial increase followed by a decrease, while fluctuations were more pronounced during 2006—2020.
2) A rainfall erosivity calculation method (PI,.,) was proposed, multiplying peak rainfall intensity (I,..) by total
rainfall (P) of rainstorms with different return periods. Compared with existing rainfall erosivity algorithms, the
rainfall erosivity (PI,.,) of rainstorms with different return periods showed the best correlation (R*=0.58) with
river sediment load at five stations in the Yanhe River basin. 3) Based on Pl formula, the average rainfall
erosivity of rainstorms with 5 years, 10 years, 20 years, 50 years, and 100 years return periods in the Yanhe River
basin during 1965—1990 and 2006—2020 was estimated at 3 570.6, 4 460.6, 5405.9, 7 657.6, and 9 409.4 mm*/h,
respectively. Spatially, the rainfall erosivity of rainstorms with different return periods showed a decreasing trend
from the southeast to the northwest, with two similar high-value centers, and these high-value centers did not
shift with increasing return periods. [ Conelusion] I,., more accurately reflects the peak rainfall characteristics of
individual rainstorm events across different return periods compared to I, or Iy. Furthermore, PI,.,can precisely
estimate the rainfall erosivity of individual rainstorm events with different return periods. These findings provide a
scientific basis for preventing and controlling soil erosion and flood disaster risks in river basins driven by extreme
rainstorms.

Keywords: Yanhe River basin; rainstorm; return period; rainfall erosivity ; spatiotemporal patterns
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Table 1 Rainfall standards and statistical characteristics of
individual rainstorm events with different return
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Fig.2 Intra—annual variations in multi-year average
rainstorm amount of events with different return
periods in Yanhe River basin
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