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Watersheds of the Middle Reaches of the Yellow River

Wang Qianhua'?, Zhang Pan*, Wang Wei’, Xiao Peiqing®, Wu Xiaoling'
(1.College of Hydrological and Water Resources» Hohai University, Nanjing 210024,
China ; 2.Key Laboratory of Soil and Water Conservation on the Loess Plateau s Ministry of
Water Resources s Yellow River Institute of Hydraulic Research s Zhengzhou 450003, China ;

3.Soil and Water Conservation Supervision Central Station in Henan Province s Zhengzhou 450008, China)

Abstract:[ Objective] The aim of this study is to examine the regulatory effects and thresholds of different
land uses on runoff variations in the middle reaches of the Yellow River, which is crucial for flood control and
the high-quality development of the watershed. [ Methods] Focusing specifically on the Dali River Basin, the
characteristics of land use changes over the past 20 years were analyzed, and the impact of these changes on
the annual distribution of runoff was quantitatively assessed by using a monthly scale SWAT model of the
basin. Four extreme land use scenarios were set to study the impact of different land use types on flood
season runoff. Additionally, 12 different land use coverage scenarios were used to determine the critical
coverage of land use that affected watershed runoff. [ Results ] The predominant land use modes in the Dali
River Basin included arable land, grassland, and forest land. Grassland and forestland exhibited an inhibitory

effect on runoff, while arable land promoted runoff. The impact coefficients for these land use types were
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—0.1252, —0.130 1, and 0.122 3, respectively. Land use had a certain regulatory effect on the annual

distribution of runoff. However, this effect was not significant when land use changes were small.

[Conclusion] Notably, land use coverage demonstrates a significant marginal effect, with a lower critical

value of approximately 5% for grasslands and an upper critical value of 95%, as well as an upper critical

value of 91% for forests. These findings can provide valuable insights for soil and water conservation efforts,

flood control initiatives, and the high-quality development of the watershed.
Keywords: SWAT model; land use change; threshold; Dali River Basin
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Fig. 1 The geographical location of the Dali River Basin
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Table 2 The parameter sensitivity ranking and the final value

BUBPEBGRRY

SRR SRS 7 ik t » 1 46330 B SR A
1 R_CN2.mgt —20.766 0.000 —0.3~0.3 0.084
2 R_SOL_BD.sol —14.213 0.000 —0.3~0.3 0.211
3 V_HRU_SLP.hru —13.725 0.000 0~1 0.661
4 V_ALPHA BNK.rte —4.519 0.000 0~1 0.855
5 V_CANMX.hru 3.997 0.000 0~10 3.056
6 V_SLSUBBSN.hru 3.035 0.000 0~150 146.609
7 R_SOL K.sol —2.928 0.004 —0.3~0.3 —0.279
8 V_GW_DELAY.gw 2.107 0.036 0~500 357.320
9 R_SOL._Z.sol 1.963 0.050 —0.3~0.3 0.467
10 V_SMTMP.bsn 1.721 0.086 —5~5 1.723

S P I R FOROIG 1 X (IHRE D,V R 90 16 (8 47 B e

FE] 2 Ay e SR BT i R 2 (il 4 AT A0 U P AL AL 25
HEREWIN R* M 0.87.NS 2y 0.85. LUK B 1k 5] 2. 9% 5
UG R? R 0.58, NS 4 0.50, 4 B i 35 15 3] SWAT
PETSRT5 Y R, L 3 A ko 4 4l VR 42 T 0 A5 0 &%
FLREME R M 0.91,NS 4 0.89; KHFI Y R* A 0.63,
NS 2 0.6, £ SR By UE I A A BE AT A 3K 31 £ 9 AR B AL
RIRT RPN, H R BR324 & 45
TS AR RE R SO SR 0IF 9 249 % F TR cdi ik 47
3.2 AR hF 2B E TR

ASCHEEL 2000 4F,2010 4F,2020 44 ) FH

60

50

~

SR ATHTAN [] = b A) FH 28 0 06 428 35 s A 2 i, K LT 3
3§ 20002020 4F () - b A FHAE AR L ILEE 3.,

PR B | R A AT 9 4 A A
R, = B 55 T AR B 950 LA . TR R
20 AE b BEH 0 S R R R P S BRI D 9.45 km® L BE
AR AR BE R 2 P B AR RS I 7.35 km® . BRILZ
B o b 1 725 Akt AE X B G SF SRR AE RS N 1.9 km®
2000—2020 4, K H] 3 38+ A 32 58 by B i e
O HEAT R AR X — 25 B 5 kA 20 i 22 DLk B R
Sl S i 1) 2B AR B PR LI RE IR AR X R

2014-12

2015-12  2016-12 2017-12  2018-12

H #/(&-A)
B2 ZfEih2009—2018 FARRETHMEETHEMLER

Fig. 2 Simulation results of monthly runoff sequence at Suide Station from 2009 to 2018
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Fig. 3 Simulation results of monthly runoff sequence during the flood season at Suide Station from 2009 to 2018

2014-09 2015-09  2016-09 2017-09  2018-09

LT Sk A SE PR AR O AR S BT B
MY 3 e A S i R B

D s B 7 N e w7 D DT RS G W R B
e A REOE M TR I R A ML M, ML
0.122,—0.130,—0.125, MEUE FORFAE , T A xS f2 i

SR R R/ NHE e AR i = 55 3 > Bk . bR L Y 5
Wiy 28 80 AL, Ul 8 Al 5 0 0 22 S0 G L BB %5
e 3t M P R AR 4 R TR AR U R A TR0 o T
M #) 5 ME ZR K AR U T R B R 4 L A
iiiesia i | 8

£3 KHEMFRE 2000—2020 £ i F ATHIER
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