55 43 55 10 1) S & 7 i Vol.43,No.10
2023 4F 5 H ACTA ECOLOGICA SINICA May,2023

DOI: 10.5846/stxb202204151013
A, A A TRA VRSV AL, 56/ R T REAL AR MY (R 4T K YDA A B HG i R RS AR A2, 2023, 43 (10) :4190-4201.

Han J C,Li P,Yang Z,Zhang Y,Xu Y T,Feng Y F,Dang X H.Variation and influencing factors of runoff and sediment in Ru River Basin based on random
forest model. Acta Ecologica Sinica,2023,43(10) :4190-4201.

ETHRENKHMERzAREKDTUEEZINEER

DI

shaps' & w2 g F LR AL FAF Haw R’
1 PGLEH TR AR PG AL 2 X A KR [ R E SR %, V59 710048

2 X AR S0 20 3 B A B MO R R R T S A PE A 710048

3 T E I A XK LR s AR 750002

4 TERRSFERIRE 2R ) 750021

5 PHZRHE R AT S IR R 2 B, DY 710055

FEE KUV R R YMIE 5k i 29 2000 155 I bt & R R OGS I A 38 /R A2 I f S VD AR A i R Zg (R 2 X3 R A S AT R
TR ERIRE TAERA RSB . D imso i o5t 4, R A M-K K36 F1 Pettive 48 58 43 B 20 19 i 38 1989—2019
AEK AR H 33 P LSRRl 2 vk R S ST 1 R RIS sh ol 2l ol i A% i i i oD i AR A ) Dk S o B ML AR AR 1
SRR TR MK AR R 1o G5 T3 . (1) ZhiAT I it o A V0 fa DA (B I 175 O R 47 fRLFE 2012 4R 2 SR AR i i Al
bt I W 435 AR T B RN, VD AR . (2) WA AR B 2 R 1996 AT 2003 4 HR YRS SR
1996 4F-H1 2004 41, 520 HA ARG B B rfr ) N 2835 8l X 42 U 4 19 BT Bk 38 43 3R 95.95% Fl1 77.52% , Xof vt 1) BT k2R 4 1 A
78.31% M1 77.91% , (3) B EFEMIAE B 1 B F A AR AR D4 R T AR Ok b AL by T BURD A 11 9% B, 0 8 S Vb i 9 PR oA
TR 5 B K FIBR R 5 o5 Th 88 BERN b ST 8, (4) AR5 ol e RR AT bl i8R 1) 28 A X 43 T £ 1 32 il 34) 52 10 35 1
AFSE, b TR R R 71285 B Ko 48 T s M 07 56 2R A il 3 60 AR OG s AL 3 ORIBR B4 96 5 b L Tl B~ SR F S b & 2 8
W E AR . NGRS MR Z 2748 AR B R VR RS 00 AR i S5 v i VE R 5 32 BB, SRy
BOK LM RIA BT LS S A — LB S HE T4 AR,

K4BIR KA NJSTE Bl BEALARAR 1

Variation and influencing factors of runoff and sediment in Ru River Basin based

on random forest model

HAN Jianchun',LI Peng"** | YANG Zhi’,ZHANG Yi*,XU Yaotao' ,FENG Yangfan', DANG Xiaohu®

1 State Key Laboratory Base of Eco-hydraulic Engineering in Arid Area, Xi'an University of Technology, Xi' an 710048, China

2 State Key Laboratory of National Foresiry and Grassland Adminisiration on Ecological Hydrology and Disaster Prevention in Arid Regions, Xi'an
710048, China

3 Ningxia Soil and Water Conservation Monitoring Station ,Yinchuan 750002, China

4 School of Ecology and Environment, Ningxia University ,Yinchuan 750021, China

5 School of Geology and Environment, Xi'an University of Science and Technology ,Xi'an 710055, China

Abstract: The uncoordinated relationship between runoff and sediment has become a key problem restricting the high-

quality development of the Yellow River. Revealing the main influencing factors of changes in runoff and sediment transport

EEWE FRKARPEIES TS H (42107368)
Woim B #1:2022-04- 155 K F B #:2023-02- 15
# WIRAER Corresponding author. E-mail ; lipeng74@ 163.com

http ://www.ecologica.cn



10 441 whal A LT RELAR MR Y T S VA A B HE R [ R S 4191

has guiding significance for soil erosion control under the conditions of ecological and economic development. This study
took the Ru River Basin as the research object. The M-K test and Pettitt test were used to analyze the water and sediment
change trend of the Ru River Basin from 1989 to 2019. The contribution rate of human activities to the changes of runoff and
sediment transport in the Ru River Basin was quantitatively studied by using the double mass curve method. The main
influencing factors of runoff and sediment transport change were explored by random forest regression analysis. The results
show that; (1) the runoff and sediment transport peak corresponded well in the Ru River Basin, but the runoff and
sediment transport showed obvious differences after 2012, with the runoff increasing gradually and the sediment transport
decreasing steadily. (2) The sudden change of runoff in the Ru River Basin was in 1996 and 2003, and the sudden change
of sediment transport was in 1996 and 2004. In the two stages of the impact period, the contribution rates of human
activities to runoff were 95.95%and 77.52% , respectively, while the contribution rates to sediment transport were 78.31%
and 77.91%, respectively. (3) The factors that significantly affected the runoff were crop sown area, the cultivated land
area, grassland area and population density. The factors that significantly affected sediment transport were vegetation
coverage, proportion of water conservancy and environmental investment, population density and total industrial output
value. (4) The influence of crop sown area and cultivated land area on runoff was significantly positively correlated. There
was significantly negative correlation between grassland area and population density in response to runoff. Factors such as
vegetation coverage, proportion of water conservancy and environmental investment, and total industrial output value had
significantly negative correlation with sediment transport. The influence of human activities on runoff and sediment transport
change was complex and changeable, and the effect on runoff and sediment transport was easily limited only in the case of
single factor. At present, the control of soil and water loss needs to be integrated with economic, ecological and social

factors.

Key Words: change of runoff and sediment; human activities; random forest regression
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Fig.4 Sudden change point of sediment transport change in the Ru River basin
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Table 2 Analysis results of the impact of rainfall and human activities on runoff

. A A T AERR L Kok R S ) AT
R Average annual Average annual runoff/10*m? Precipitation impact Human activity
Year L N ke . . . g
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1989—1996 477.79 4584.47 4351.55
1997—2003 433.67 2967.95 4410.02 58.47 4.05 1383.59 95.95
2004—2019 501.99 1762.95 5102.23 750.69 22.48 2588.59 77.52
F3 BEWMAXREINELEZMSHER
Table 3 Results of analysis on the effects of rainfall and human activities on sediment transport
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Fig.6 Random forest regression model fitting verification
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Fig.7 Ranking of the importance of factors affecting runoff and sediment changes
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Fig9 Influence intensity of vegetation coverage, proportion of water conservancy and environmental investment, population density, and

gross industrial output value on changes in sediment transport
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