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Table 1 Classification of rainfall erosivity of geographical factors
HFE PR T fiK e [
Geographical factors Low Middle High
2% J% Longitude/(°) <105 105~110 >110
25 /% Latitude/(°) <35 35~38 >38
4R Altitude/m <500 500~1500 >1500
3R Slope /(°) <1 1~3 >3
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Fig.1 Location of Yellow River Basin and meteorological stations
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2.1 PEMRM A I E T LAHE
2.1.1 #FREA

B IR 1961 — 2019 P ¥ MW R N
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795.8 MJ-mm/(hm*-h-a)f1 337.9 mm.
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Fig.2 Changes of annual rainfall erosivity and annual rainfall in
the Yellow River Basin from 1961 to 2019
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Fig.3 Cumulative anomaly of rainfall erosivity and rainfall in the
Yellow River Basin during 1961 to 2019
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Fig4 Monthly variation of rainfall erosivity from 1961 to 2019
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Fig.5 Spatial distribution of annual rainfall erosivity, rainfall and climate tendency rate and significance test of rainfall erosivity in the
Yellow River Basin from 1961 to 2019
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Fig.6 Climate tendency and significance test of seasonal rainfall erosivity in the Yellow River Basin from 1961 to 2019
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Fig.7 Correlation between perennial mean rainfall erosivity and geographical factors in the Yellow River Basin

F2 FEURELEPTHRERERRAFIHHEREIEFRFREXXR

Table 2  Statistical characteristics of rainfall erosivity and its correlation with geographical factors in the Yellow River Basin

ern - K REL

]lelﬂ:l Rainfall erosii%tijg;i%?m'hma'h‘l'a'l) Correlation coefficient r

2% Longitude i J% Latitude R Altitude Y ¥ Slope
-3 Upstream 676.2 -0.005 -0.224" 0.338” 0.148
bl Midstream 1439.6 0.207" -0.539" -0.371" 0.134
i Downstream 1941.8 0.245 0.183 0.712" 0.736"

238 Whole bsin 12224 087" -0.498" 0490 0.164”

e K 0.05 BEMERL, UK 0.01 B

Note: * represents 0.05 significance test, ** represents 0.01 significance test.
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Fig.8 Correlation between perennial mean rainfall erosivity and meteorological elements in the Yellow River Basin
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Table 3 Correlation between rainfall erosivity and other

meteorological factors in the Yellow River Basin -0.140(n=317, P<0.01); Z5E SRR Rkt
Rtk BemhE Bk E 5 EE RRAN AR R TEAHDC, AR ERE5 008 0.392 F10.270(n=317,
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T e e e P00 HRMARIE AR, SRR B A
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i Downstream  0.656 0.623 0.578 0.645 £5 EREMEREMAZRSEVIEE L RZ N
BV Whole ) eagr () 106" 0.819" 0.753" Table 5 Stepwise regression model and significance test of
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e R 0.01 BEMER. TIH rainfall erosivity in the Yellow River Basin
. FE 01 s 25 TER 56 o o —
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Table 4 Statistical characteristics of rainfall and other Wb BE AN S 5 RT3/ 1R S LA KR

meteorological factors in the Yellow River Basin
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Fig.9 Correlation between climate tendency rate of rainfall erosivity and geographical factors in the Yellow River Basin
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Table 6 Statistical characteristics of climate tendency of rainfall erosivity and its correlation with geographical factors in the Yellow River
Basin River Basin

TRk B 2 9% 2% Correlation coefficient »
: Climate tendency rate/
Basin (MJ-mm- hmrl.hrl}floarl) 2% Longitude & Latitude R Altitude Y& Slope
3% Upstream 18.44 -0.046 0.034 0.084 0.041
i Midstream -1.29 0.099 0.509" 0.188" -0.104
"N Downstream -17.42 0.257 0.380 -0.045 -0.134
4:i38 Whole basin 4.11 -0.140 0.392" 0.270" 0.001

e R 0.01 BEMAK, *UK 0.05 BEMEKL.

Note: * * represents the significance test of 0.01, * represents the significance test of 0.05.

A N 7O B A, BER MBI AR BT T, AR R, thendi RlE
R &, RAZICELEADHITES 0 T RERRM )T ENER. N T DI IEART A R s,
AU R SR T 2 B R R, S5 RWER 7 PR, W AT Fe 45 SR RIRE R F S bR ORI ) Y42 7y 45 POt A7
ek A2k g A A0 ) 2 2 B 52 2 PR MR R S8 45 S XFHE, ASHIETE 1980—2015 4F & R 4=k ) 2% 18] 3 A1 5 (=] 39
BRI ALE N B R ke e ok i ER BTSRRI A A —E, AT
K, RMWERRMIUERBIA ARG EFEEEER, X ARG SRR N.
HEIETTHR. U LEAER, SRR SRS I ARTINR, K+
TR0 L W] R B AR, A SRRV K>, 256 Bin B

#7 EMRHEGERNSEROEES OISR LB E Y S A ik ‘
T KB, {E K S K I K )RR AR

il

Table 7 Stepwise regression model and significance test of TEE. 456 BRI g R, FEXE Bl It 3 % B A= ok 1
climate tendency rate of rainfall. erosivity in the Yellow River VB REA, FEELALFELT 3 NHm. 1) E55E
— Basin b TR A b U A il B AR T DA Oy =, B
W s e AR E R I S RS S 75.0%: BRI
I (;LE*T Const{eimts Regre;;ion St;:ldard P S_E%'ﬁ ¢ R? iﬁ EP Y}j’? IZ% Fﬁ 'f% ,IZE jj |3/% 5 lg% Fﬁ % 9\% /% 554} J[:)J 9[‘ ’ JZ_:. 5 Fﬁ gﬁ

ndicators an . . ignifican - . N —
influence  cocTicient  regresion 7 R MO B e, PR RER . Bk
factos RS9 T FHOH S4B R R R,
S i W -261.041434.084  — — RN E s H 2 2wy wEE
A g 6936:0930 0384 <001 AU AL AL R P B T R, SRR
Climate S ‘ T Peo0b 0205 G IR T % X AR, 2 RS B A B g b B
d . . - S . -
S R ooim00n 0251 <001 Z, VR IR LK R A T
o MBS T IXERRM 2L 2 8E TRE, &N
3 W o ALK Bk R B R, 2) fEMT |, Bk

KWL g2y o R [ R B i ey R ERETEEFET, HEFLENEN 62.4%,
(RURITHEAT T A7, XLLAMHTG A, Bomskper W HED, 2B EMODRCHI =, WAL
Bhlh A R S AT M IS R B . At THECRRE R B AN SO E X,
TR 1961—2019 41355 Ry 4= 1 77 B de RABL RN fe /IMEL (EL AR TN 7S NS iy NP = B b ZW S NN B A 3 L
S0 1223.1. 18350 F1795.8 MImm/(hm>h-a)iia K& M EEEBUL X E R — 28, 3) % 5 R 2
s RU19e] — 2017 4F (4 45 B 13646 « 21350 A1 PRAERFIEMIG, FEHLEAETR R, HKR
841.4 MJ-mm/(hm>h-a) 25 /N, 358 8 B /5 A Bk 0.736 (P<0.01) , %X 375 2 E M3 #F G 2,
7, A FORA 317 ANk 5 1961—2019 4ESEprmliiias, P IR PHEMOE RIS Ty B, S BP0 7 s IR
BRI 311 ANV 1961—2017 ERE Ay DL SR RBOK L RERAE



%14 1

WERAREE: 1961—2019 4 F ] LIk BF F A2 1tk 77 i 25 AR AL R AE 43 A7 143

4 £ ®

1) 1961—2019 4F 35 Vi) it 380 4F 7 35 5 W 42 ok J0 oM
1223.1 MI'mm/(hm*h-a), EAREE FFEEH. BEREM
NE &AL, R EEENEM ) HEFER 61.3%, &2
A4 0.3%.

2) BRI [ R AR T R A B AR ) P B
BRAR, LB 0 B ARAE 023 1) HE IILAE A3 ) 2R R
AIPEALEE . AR 2 X I 2 7 3, PRMR T I 7E
R A AL 3 B R B A TR R i R
RITE

3) PR RNAR g B 40 P RT3 S )3 I 8 o, Bl A R
AR = B I 9D s BERIR IR R K
. ysE & B mm g m, HRIH 5w
BARCME R . BRI EEZENE. BikEE.
2P ARG SR AR o e DL R TR 2 00) P 7R 4R ek
FIMIDTRR R B K H R IE DTwk . 26 B AN o i R B N 42
Ty SABAGT ) 21 R DA 2K, LR R DTk AR A
K, NIETTHR.

(& £ x #

(11 BUKIE, BEps, ERW, 5. o B BRI 2
i K B[], Aol TR, 2019, 35(9): 105-113.
Yin Shuiqing, Xue Xiaochan, Yue Tianyu, et al
Spatiotemporal distribution and return period of rainfall
erosivity in China[J]. Transactions of the Chinese Society of
Agricultural Engineering (Transactions of the CSAE), 2019,
35(9): 105-113. (in Chinese with English abstract)

2] &, BRoKiE, BRiE, % KILUIERE R R 7 w2 284y
SORRIE G AT ]. A0 T4, 2022, 38(3): 84-92.
Gao Ge, Yin Shuiqing, Chen Tao, et al. Spatiotemporal
variation and cause analysis of rainfall erosivity in the
Yangtze River Basin of China[J]. Transactions of the Chinese
Society of Agricultural Engineering (Transactions of the
CSAE), 2022, 38(3): 84-92. (in Chinese with English abstract)

[3] Teng H F, Hu J, Zhou Y, et al. Modelling and mapping soil
erosion potential in China[J]. Journal of Integrative
Agriculture, 2019, 18(2): 251-264.

[4] RiEFe, AEF, BRR, 55.1951-2018 SEHERCANIA 20 1%
WAZ B [T]. K ERRFEAR, 2021, 35(4): 21-26.
Wau Jieling, Zha Xuan, Chen Shifa, et al. Variations of rainfall
erosivity of different magnitudes in Shaoguan from 1951 to
2018[J]. Journal of Soil and Water Conservation, 2021, 35(4):
21-26. (in Chinese with English abstract)

(51 WiE, BT, FRSET. o KRG R 7 2R )]. K

2, 2017, 32(1): 85-89.
Xiao Chan, Ye Dianxiu, Chen Haoming. Temporal and spatial
characteristics of waterlogging over mainland China[J].
Journal of Catastrophology, 2017, 32(1): 85-89. (in Chinese
with English abstract)

(6] WWgk, X, T, 5 1957-2017 FEiRAIBEN &
Lo A= vk Sy S AR T )], KRR 5 K TRE 4
2021, 32(4): 93-100.

Ai Mingle, Zhao Qiang, Wang Kuifeng, et al. Spatio-temporal
variations of rainfall and rainfall erosivity in Jinghe River

Basin from 1957 to 2017[J]. Journal of Water Resources &
Water Engineering, 2021, 32(4): 93-100. (in Chinese with
English abstract)

[7] A%, 46k, #Ee, . 1961—2010 4 RVLHI R 21

IS S BARFAET]. P EK R LREERY:, 2018, 16(5):
16-22.
Zheng Zhe, Zou Jin, Pan Feng, et al. Spatio-temporal
variation characteristics of rainfall erosivity during 1961-2010
in Nu river basin[J]. Science of Soil and Water Conservation,
2018, 16(5): 16-22. (in Chinese with English abstract)

[8] M RAR, FKIET, WHEIS, %5 1958—2014 FFEiLklF

P AR T S AR D). K AR ERRF 7T, 2020, 27(1):
7-14.
Wen Tianfu, Zhang Fanping, Hu Jianmin, et al.
Spatiotemporal variation of rainfall erosivity during the period
1958-2014 in Ganjiang river basin[J]. Research of Soil and
Water Conservation, 2020, 27(1): 7-14. (in Chinese with
English abstract)

[91 ETE, ST, MG, 5 PEERRMD R AR/

HE55mDJ]. LEEMEKLARFEFE®R, 1996, 2(1):
29-39.
Wang Wanzhong, Jiao Juying, He Xiaopin, et al. Distribution
of rainfall erosivity R value in China[J]. Journal of Soil
Erosion and Soi Conservation, 1996, 2(1): 29-39. (in Chinese
with English abstract)

[10] seibte, #EY%, ©2MR, &% sQBERRMRES H
RPN A2 0 B 7E 0], R K L ARFE, 2006(1): 22-24.
Shi Zhihua, Guo Guoxian, Zeng Zhijun, et al. Daily rainfall
erosivity model and characteristics of rainfall erosivity in
Wuhan[J]. Soil and Water Conservation in China, 2006(1):
22-24. (in Chinese with English abstract)

[11] BUKIE, B3P, W, & BT m s Bk i o [ B
R/ A AR P EKEGREE, 2013(10): 45-51.
Yin Shuiqing, Zhang Wenbo, Xie Yun, et al. Spatial
distributions of rainfall erosivity in China based on high
density stations data[J]. Soil and Water Conservation in China,
2013(10): 45-51. (in Chinese with English abstract)

[12] &30, Wz, xI5o. FIH H o E T R 75

EREFL[)]. HUERRLEE, 2002, 22(6): 705-711.
Zhang Wenbo, Xie Yun, Liu Baoyuan. Rainfall erosivity
estimation using daily rainfall amounts[J]. Scientia
Geographica Sinica, 2002, 22(6): 705-711. (in Chinese with
English abstract)

[13] KA, B, HIEM, 55 1960—2014 4 [AIVER S

R S I S AR RFAET]. ERIITIE 7 B 24 CH 2R FHY
B 5 2020, 19(3): 227-232.
Zhu Chen, Zhao Wen, Ye Zhengwei, et al. Spatial and
temporal variation of rainfall erosivity in Huaihe River basin
from 1960 to 2014[J]. Journal of Huaiyin Teachers College
(Natural Science Edition), 2020, 19(3): 227-232. (in Chinese
with English abstract)

[14] Huang J, Zhang J C, Zhang Z X, et al. Spatial and temporal
variations in rainfall erosivity during 1960-2005 in the
Yangtze River Basin[J]. Stochastic Environmental Research
and Risk Assessment, 2013, 27(2): 337-351.

[15] XIkP%E, PaAr, RN, S5 FET OB AP w1 X



144

Fk TREZAR Chttp://www.tcsae.org)

2022 4

[16]

R R AR SIS AR AL AT [I]. ARl TREAR, 2012, 28(21):
113-120.

Liu Bintao, Tao Heping, Song Chunfeng, et al. Study on
annual variation of rainfall erosivity in southwest China using
gravity center model[J]. Transactions of the Chinese Society
of Agricultural Engineering (Transactions of the CSAE), 2012,
28(21): 113-120. (in Chinese with English abstract)

BRA, @, MR, & AR R T B A
BT[] HEDKEORFERRE, 2009, 7(2): 69-73.

Li Liangdong, Gao Peng, Mu Xingmin, et al. Spatial temporal
varieties of rainfall erosivity in the Liaohe River Basin[J].
Science of Soil and Water Conservation, 2009, 7(2): 69-73.
(in Chinese with English abstract)

[17] B, BReZ:, FIktl, 2. BRVLAEL 1960—2012 4%

[18] ¥ IE f&.

WA 2= AR RRE[T]. AR TFE =4k, 2015, 31(8):
159-167.

Lai Chengguang, Chen Xiaohong, Wang Zhaoli, et al. Spatial
and temporal variations of rainfall erosivity on Pearl River
basin during 1960-2012[J].
Society of Agricultural Engineering (Transactions of the
CSAE), 2015, 31(8): 159-167. (in Chinese with English
abstract)

Transactions of the Chinese

AT SR i M T o AR e g I R A
FE[I]. KHEAEERI, 2021, 39(7): 16-19.

Xia Zhengbing. Study on temporal and spatial characteristics
of rainfall erosion under extreme climate in the Yellow River
Basin[J]. Water Resources Power, 2021, 39(7): 16-19. (in
Chinese with English abstract)

[19] £hELIC, HKFI. 1960—2014 ERATETL I 4 R 427 7 B

[20

[21

]

—_

—_—

AT FE[T]. BARBIREZA, 2017, 32(2): 278-291.
Zhong Keyuan, Zheng Fenli. Spatial and temporal variation
characteristics of rainfall erosivity in the Songhua River Basin
from 1960 to 2014[J]. Journal of Natural Resources, 2017,
32(2): 278-291. (in Chinese with English abstract)

JOfRHY, TEEE, FLIT. 1980—2015 4R 3R ne fe iy 42 ik
TR B[], HhER(E SR, 2018, 20(2):
196-204.

Fan Junfu, He Huixin, Guo Bing. Temporal and spatial
variations of rainfall erosivity in Yellow River from 1980 to
2015[J]. Journal of Geo-information Science, 2018, 20(2):
196-204. (in Chinese with English abstract)

R, FRIRTE, BOKIE, 4. P 1961—2017 SEFER
RAMATRFAE S RARAAL TG D). 2 At 5 TR} 22 7
%, 2021, 29(3): 575-590.

Gao Ge, Han Zhenyu, Yin Shuiqing, et al. Characteristics of
rainfall erosivity during 1961-2017 and its change projections
in future in the Yellow River Basin[J]. Journal of Basic
Science and Engineering, 2021, 29(3): 575-590. (in Chinese
with English abstract)

S, LKA, BHEE. BRI 1956—2014 4F FF R
IE B grvb BORifT]. K EAREFIER, 2018, 38(1): 1-7.

Wu Yugqin, He Tairong, Zhong Boxing. Characteristics of
precipitation and sediment effect in Wujiang River Basin
during 1956-2014[J]. Bulletin of Soil and Water Convervation,
2018, 38(1): 1-7. (in Chinese with English abstract)

(23] S, AL, FuR, S5 ISR S RN R AR

[24]

[25]

[26]

[29]

[30]

[31]

[32]

R BT I]. K L fRIEHR, 2018, 32(1): 174-189.
Ma Lan, Huang Shengzhi, Huang Qiang, et al. Causes
analyzing of the change of rainfall and rainfall erosivity in
Weihe River Basin[J]. Journal of Soil and Water Conservation,
2018, 32(1): 174-189. (in Chinese with English abstract)
PEZ, WA, T, & &WILHRERERR e 2
IPATRFAELT]. K EORFFER, 2018, 38(2): 8-13.

Peng Yuzhi, Fan Jianrong, Yu Jiang, et al. Spatial and
temporal distribution of rainfall erosivity in Jinsha River
Basin[J]. Bulletin of Soil and Water Conservation, 2018,
38(2): 8-13. (in Chinese with English abstract)

FEPEE, RURESE. = A DK 7 V] At dsk o R 422 o 70 ) B 2
A AKELRFFIER, 2016, 36(3): 1-7.

Ren Hongyu, Liu Huiying. Temporal-spatial variations of
rainfall erosivity in Daning River watershed of Three Gorges
Reservoir Region[J]. Bulletin of Soil and Water Conservation,
2016, 36(3): 1-7. (in Chinese with English abstract)

ME, A, B, S5 I S0 RISk & R R B
KR GHEAELT. FIIRC%, 2014, 33(1): 43-54.
Chang Jun, Wang Yongguang, Zhao Yu, et al. Characteristics
of climate change of precipitation and rain days in the Yellow
River Basin during recent 50 years[J]. Plateau Meteorology,
2014, 33(1): 43-54. (in Chinese with English abstract)
XEREE, BT, R 1961-2019 4F 3 T Uit 45 b 7K e
TARHEAATI]. ANRB, 2022, 44(3): 26-31.

Zhao Huixia, Zhuo Yingying, Liu Houfeng. Temporal and
spatial variation characteristics of precipitation in the Yellow
River Basin from1961 to 2019[J]. Yellow River, 2022, 44(3):
26-31. (in Chinese with English abstract)

JAT M, FER, R, S B KA AR IR
PP 2 FEPE[T]. BlAZiE K, 2021, 66(22): 2785-2792.
Zhou Guangsheng, Zhou Li, Ji Yuhe, et al. Basin integrity and
temporal-spatial connectivity of the water ecological carrying
capacity of the Yellow River[J]. Chinese Science Bulletin, 2021,
66(22): 2785-2792. (in Chinese with English abstract)
EAE, Y, #2208, 55 RIS SRR ],
FEIVDEL, 2021, 41(4): 235-246.

Wang Youheng, Tan Dan, Han Lanying, et al. Review of climate
change in the Yellow River Basin[J]. Journal of Desert Research,
2021, 41(4): 235-246. (in Chinese with English abstract)

Keo Soksamnang, {i#:ng, #X7% &, % A& 50 RE
KB R ARk ) 7R A B 0 LR i K S A [T]. K L AR FFRR
7T, 2018, 25(2): 1-7.

Keo Soksamnang, He Hongming, Zhao Hongfei, et al.
Analysis of rainfall erosivity change and its impacts on soil
erosion on the Loess Plateau over more than 50 year[J].
Research of Soil and Water Conservation, 2018, 25(2): 1-7.
(in Chinese with English abstract)

BRI, MRS S I HERM]. dE5T: SRR
k. 2007.

TKE. BTN ISR R R B SR [T]. R K AR
£, 2021(7): 14-16.

Zhang Bao. Countermeasures of soil erosion control in the
Yellow River Basin in the new period[J]. Soil and Water
Conservation in China, 2021(7): 14-16. (in Chinese with
English abstract)



14 1 WERAREE: 1961—2019 4 F ] LIk BF F A2 1tk 77 i 25 AR AL R AE 43 A7 145

[33] 3edmE, Z=/hE, R4, %, 3w AR K R AL vegetation water use efficiency to climate and vegetation index in
2 %of S M AL 30 48 B BUR M IR 9] Rl TR 2448 Loess Plateau, China[J]. Transactions of the Chinese Society of
2019, 35(5): 119-125. Agricultural Engineering (Transactions of the CSAE), 2019,

Pei Tingting, Li Xiaoyan, Wu Huawu, et al. Sensitivity of 35(5): 119-125. (in Chinese with English abstract)

Spatiotemporal variation characteristics of rainfall erosivity in the Yellow
River Basin from 1961 to 2019
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Abstract: The Yellow River Basin has been one of the most serious areas of soil erosion in China in recent years. A large area
of soil erosion is distributed in the middle reaches of Loess Plateau areas. The comprehensive influence of precipitation,
vegetation, soil, topography, and human activities has posed a great threat to the ecological and environmental landscapes, due
mainly to a large population, and a long history of farming. Much effort has been made on the temporal and spatial variation of
rainfall erosion in the whole Basin of the Yellow River. But, it is still lacking in the relationship between the rainfall erosion
force and geographical factors, such as latitude, longitude, and altitude. In this study, the daily rain erosion force model was
established to calculate the rainfall erosion force for each station using the daily rainfall data of 317 weather stations in the
Yellow River Basin from 1961 to 2019. A systematic analysis was made to investigate the spatiotemporal distribution
characteristics of rainfall erosion force in the basin. A correlation analysis was also used to determine the geographical factors,
such as rainfall, longitude, latitude, and altitude. The results showed that the average rainfall erosivity was
1 223.1 MJI'mm/(hm*h-a) in the Yellow River Basin from 1961 to 2019. The decline rate was 6.71 MJ-mm/(hm*h-a) per
10 years. The erosion of rainfall in all four seasons showed no significant change trend, of which the erosion force of summer
rainfall showed an upward trend, and the rest showed a downward trend. In terms of intra-year changes, the erosion force of
rainfall reached the maximum of 317.1.4 MJ-mm/(hm?h-a) in July, and the minimum of 0.8 MJ-mm/(hm*h-a) in January. The
rainfall erosion was high in summer and low in winter, with the summer rainfall erosion accounting for 61.3% of the year and
only 0.3% in winter. The distribution range of multi-year average rainfall erosivity was 33.0-3 550.6 MJ-mm/(hm*h-a) . The
spatial distribution was basically consistent with the annual average rainfall, indicating the increasing trend from the northwest
to the southeast. There was an upward trend in the annual rainfall erosion force in the upper reaches of the Yellow River Basin.
The middle and lower reaches showed a downward trend. Among them, a significant increase was found at the Fangshan,
Tianzhu, Guinan, and Zeku stations, as well as Jia County. The rainfall erosivity was positively correlated with the rainfall,
longitude, and slope, with correlation coefficients of 0.839, 0.587, and 0.164 (P <0.01), respectively. By contrast, there was a
negative correlation between latitude and altitude, with the correlation coefficients of -0.498, and -0.490 (P<0.01), respectively.
Stepwise regression showed that rainfall erosion was mainly affected by the combination of rainfall, altitude, longitude, and
surface slope. Among them, the contribution rate of rainfall to erosion was the largest and most positive. Latitude and altitude
were the main influencing factors of the climate propensity during rainfall erosion, where the latitude also presented the largest
contribution rate and a positive contribution. Consequently, a better understanding was gained of the temporal and spatial
patterns of rainfall erosivity in the Yellow River Basin and the various influencing factors. The finding can provide strong
support to the development of the Yellow River Basin.

Keywords: erosion; rainfall erosivity; spatiotemporal variation; Yellow River Basin
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