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Fig.10 Contribution rate from driving factor to runoff extremes
PCP . 3R K ; Slope : V- Y3 B s DEM : 507 85 FEAR ) ; Forest ; kMl ; Cropland ; 3B ; Grassland ; B ; LSI; SR 5 50 ; CONTAG ; & 7 JiF 45
#{;SHEI: Shannon %) BEHE 40, PD . BEYL B B LPT. S R BEHAE 4505 AT R A 8 H; Max 1 Fe K 1d 727 Max7d 35820 K 7d #£3i ; Minld . fi
/N 1d AR Min7d SR/ 7d 7235

http ; //www.ecologica.cn



7974 xR 44 %

AN, AR S S5 XA o5 R S W0 25 () i 2 4 22 8 3R AR B IR0 1 I S A A A 1) T 4 PR R A L TR R
2000—2020 43t 358 55 XL ZH AR 55 X084 [ P 5 %o Y6 A 420 300 100 BTk R 2 DA B 32, 6 IR S 00 A% Jmy AR AL 1) 55 T
HA SR IARRAEE S, X TR S KA A B A S E A 56, T 80M B AR =04 Bk R B
SORZ RN | 138 M40 BLA MR BB A R FIRIR R L B RUK R Y L A% 18 T S0 R K
ISR R (BRI K AR B Al A BERS 25 R 2R, At K S R — e P A HF
58 FE BN IO ZH RN S5O0 (1) C 5 2 WA B R A3 AT , v R B %5 PEZK b U R T R AR b 5 3 A5 FO0 R
FISEIA , 45 I K Ak SRR AR B i — 25 A TRIE SR
4.2 SRR GRS # AR

S X SR T b A A B A R B BA T | 1990 4E LISk TR IR RV IR AR IR R Bk T AR
TRIRRNY | 4020 R 222548 M F R AR SR SR AE T, B 2020 4F ) X AR ARBE 35 8 1K 58.49% , AR HE (R A
DI RL 2513 B AR Bl 3 AEATAEAE 2 (] 22 5 125460 2000—2020 45 i sl i AR I 3.76% , {H HE RS 42 37 4%
25 IFA BT, B KA BB AR B /D, eI K IR R T RE S8R bR T S 4k /N IR s i 1
O = R R A i OB e 2 R R 0 S X s [ e A e A e K AR A, S A PE T B FLIRI S 5ok
FAT A SRR i) 7K SCH%E 38 P FK R FR i 0 R R0 B R AR SR X A K AR A SRR T
2.44%—3.56% .

H AT, A PR A A2 R A NP S, — 0 X AR LB X B (Z8 71 TP 2 B AR L 45 ) 3l ok K o A
2o UMAR B 25 R, HL 22 1 X AR AL 2B AR R & e P X T R, SO SR S B —
S T A6 B 255007, — FBEFE A0 JEE 2 /N T 4 DX rh AR 28 SRR, T S50 0342 43 A 2 JIRAE /K i, 500 b 38 A8 3
Flh R AR>S R, A A A R T, NS G A e 4 B R B K SCRER , 3 e
HFOULZS (R BC & B3I, Rk — BB ] B 5 PR YR SR I =0k P IX A5 25 & JR8 1 S %2 7 1), b 7 BURE AE S e
A A EAE B ORBEE H B SREE LA 25 3R SR SR Ak 1 B2 3R B4 25 48 B 2% R AL
25 22 8] RSP AR UE 2% 22 B R )R, S = 0ol 2 X ) A S T Hp e R e

5 i

AR DL = X AR BT ], AT T 2000—2020 4E5EULK R A8 Ak K RS AR ISR, BRI Ik A
AR IR SHLE] , 32 T A AT sl A S g e i R @ il . ARG 458 .

1)2000—2020 4, 4 3t 3ok 55 WEZHL s LAAAR I Bk i A 5 b Ay 32 ) R kb 5 R RTE H  XOR v AR 43 S| 14 0 173,76 %
1 1.82% , FEHb S IR T 5.89% ; e W28 (R BC & I, sl A o o i, SR AL T TR &2 A=Ak R e
R BEREAR, F ISP s A s AR — 2, {H ol 23 (B B & AR fb B R Rl 0, Hor . PD LPT Fll CONTAG
R RE I 44% 32% F1 60% i F s ok T4 s A g i

D) TEMFI B AT, 5 2000 4 5 UL J5 AH L, 2020 4E itk Max1d TR T 4.44% ,Max7d EF+ T
2.58% ,Minld 1 Min7d 2350k /0 T 45.87% F1 41.74% , HAF R ) AR #2300 A8 AL BT I I, 7E K AR i B3R
A Max1d B S54EH (=3.58% ) Ik T4 i, Max7d [ FHIREE (5.16% ) i TAs i, A /K A2 4 Minld T [
W (46.37% ) H &

3) 3 3o A AR AR AL A IR B0 PR 2R 43T AT, 2000—2020 AFE AR SEULZE A R B TR H B 41k,
ST O SRy I8 T A AR A RE D U85 1 3 R R TTERR T B T 2.44%—3.56% , A K =k JE IX S it A=
AR, AN S T R TR0 B b SO0 ) 50 P 3 B S o5t 5 08 4 () T 0, DT ST 300 = e e X AR A AT Rk
KIE,
£ % ik ( References) :

(1] SpafE. SMASY—MSSHe. AREZE, 2000, 19(1) ; 42-52.

http ; //www.ecologica.cn



18 44 FHESE A IR DX/ S LM SR A PR A AR B PR B 7975

(2]

(3]

[4]

(5]

[6]

(7]

[8]

(9]

[10]

[11]
[12]

[13]
[14]
[15]
[16]

[17]
(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

BRIETE , WRARIA, 2RI, SKIEMR. AR BRSO UAR JRiE B X AR R e Vb RS . K AR FFAFSE, 2018, 25(1) : 231-236, 242.

MINTE, B, BRad, XK. PR UM SR A A X SR AR VR M B SWAT BEBUBLI M. A28l 2014, 34(7) : 1772-1780.
Anache J A A, Flanagan D C, Srivastava A, Wendland E C. Land use and climate change impacts on runoff and soil erosion at the hillslope scale
in the Brazilian Cerrado. Science of the Total Environment, 2018, 622/623. 140-151.

Kim H W, Park Y. Urban green infrastructure and local flooding: the impact of landscape patterns on peak runoff in four Texas MSAs. Applied
Geography, 2016, 77 72-81.

Chen C L, Zhao G J, Zhang Y T, Bai Y P, Tian P, Mu X M, Tian X J. Linkages between soil erosion and long-term changes of landscape pattern
in a small watershed on the Chinese Loess Plateau. Catena, 2023, 220: 106659.

Li Y Y, SunJ, Lin B L, Liu Z W. Thermal-hydrodynamic circulations and water fluxes in a tributary bay of the Three Gorges Reservoir. Journal of

Hydrology, 2020, 585 124319.

BOROR, RO, 2B, A, SRR M AN SR MR AR U ) SRR SR N R T i P R . AR BEIRAE AR, 2018, 33(5)
899-910.
Ling L B, Kui X, Xin Y X, Ji J L, Chao M. Development of a landscape indicator to evaluate the effect of landscape pattern on surface runoff in the

Haihe River Basin. Journal of Hydrology, 2018, 566 546-557.

JinHW, RongGZ, LiJJ, Wen Y Y, Zhan B L. Relationship Between Watershed Landscape Pattern Change and Runoff-Sediment in Wind-Water
Erosion Crisscross Region. Journal of Landscape Research, 2017, 9(05) : 53-58.

AR, XAy, sREE, B WK R R I AL RSOOSR A AR TRAINE. AR AR 243R, 2023, 34(1) ; 196-202.

B, SRR, RAE, W, KRG 4. Ty 208 R DB SR AR JR R Ak B OK VIR N DG FR . K AR, 2019, 33(3) : 36-
42, 50.

Richards P L, Brenner A J. Delineating source areas for runoff in depressional landscapes: implications for hydrologic modeling. Journal of Great
Lakes Research, 2004, 30(1): 9-21.

VLB, 5252, WRZE 2. BT i - bR S 500 SR A K SCRIOBE A AT, oh K E AR, 2019, 17(1) : 64-73.

WO, M, PR, EE. SR R T T =) I A A KA. AR AR, 2022, 42(12) : 4946-4958.

Cao Y C, Zhou Z, Liao Q L, Shen S Y, Wang W W, Xiao P, Liao J P. Effects of landscape conservation on the ecohydrological and water quality
functions and services and their driving factors. Science of the Total Environment, 2023, 861 160695.

X357, Refh, BN, TBW, IRIZE. 2T LUCC BRI R SR R AN G R . T RIXR IR SR8, 2019, 33(1): 137-142.
Gao Q, Yu M. Reforestation-induced changes of landscape composition and configuration modulate freshwater supply and flooding risk of tropical
watersheds. PLoS One, 2017, 12(7) : e0181315.

Bewket W, Sterk G. Dynamics in land cover and its effect on stream flow in the Chemoga watershed, Blue Nile Basin, Ethiopia. Hydrological
Processes, 2005, 19(2) : 445-458.

R, R, BESCZ, Jr e, ARAL, RS, WA . BET SWAT BLBU Y BRI 10 A 7 S I K I o6 5% ik 22 6 8] RUBE 43 #7. M3~
iz, 2020, 75(5) : 1065-1078.

Zhang S H, Fan W W, Li Y Q, Yi Y J. The influence of changes in land use and landscape patterns on soil erosion in a watershed. Science of the
Total Environment, 2017, 574 34-45.

JREL, B, RoOrEl, 20k, ML, 26, 80, B, IR R BIEC SO X AR R R D R SE R . AR A, 2022, 42(1) ;
58-66.

Lyu Y S, Chen H, Cheng Z, He Y T, Zheng X. Identifying the impacts of land use landscape pattern and climate changes on streamflow from past
to future. Journal of Environmental Management, 2023, 345: 118910.

Idrees M, Ahmad S, Khan M W, Dahri Z H, Ahmad K, Azmat M, Ahmad Rana I. Estimation of water balance for anticipated land use in the
potohar plateau of the Indus Basin using SWAT. Remote Sensing, 2022, 14(21) ; 5421.

EWE, iz, EED, B8, W, . b E TN R A T SRS O BRI, MR, 2021, 41(1) : 109-120.
R, FYB IR M R AL X R DS R AR, A2 2SS4, 2017, 37(7) : 2463-2475.

WA, WK, WA, B2, =W XA 25 50 R X R 0 SR A —— DA DR VL O ], A 252238, 2017, 36(5) : 1364-1373.
BHE, FIRRL, 20, EE, ERE, 7R, T 30 4 =R XA R GRS BT A A5 XU I 25 28 A0 BAH DG PERIFZE. VL B
5355, 2021, 30(3) : 654-666.

EEF, B, ETIF, R, WAL, @ EET GIS B =R X AU I R A S KR . A2 A2E 4R, 2022, 42(11) : 4654-4664.

http ; //www.ecologica.cn



7976 JAE = 44 %

[30]

[31]
[32]

[33]

[34]
[35]
[36]

[37]
[38]
[39]
[40]
[41]
[42]

[43]

[44]
[45]

[46]

wEE, B, BUE, B, 8 dkvk, EARAE. SR XN S AL S FOUAR R RS G B AR RS AR, 2022, 42(10)
3959-3973.

HEE, EAR, *ﬁrﬁé, BIGE, EAZE, SRET. =W KT RBUE S SR SHURIELE G 0P, JH2R, 2011, 66(5) : 631-642.
WA, BRI, WoraE, BRI, Hock, RHdE, ERGE. RKITS0RE X A R R R K AR . RS2, 2018, 29(5)
1585-1596.

Arnold J G, Srinivasan R, Muttiah R S, Williams J R. Large area hydrologic modeling and assessment part i: model developmentl. JAWRA Journal
of the American Water Resources Association, 1998, 34(1): 73-89.

X, Zefh, HhapkE. SWAT BURARGRHNAYRE 5 A BRE M. ARKIT, 2016, 47(15) : 30-35, 62.

MAZE, /AL, AL, BRER, AR, SRR SWAT IR BB ROR I E thMT. K LORFEIESY, 2013, 20(1) : 82-88, 93.
Moriasi D N, Arnold J G, Van Liew M W, Bingner R L, Harmel R D, Veith T L. Model evaluation guidelines for systematic quantification of
accuracy in watershed simulations. Transactions of the ASABE, 2007, 50(3) : 885-900.

FRAITS, X0, B—, Mg, AR, SRS RANT . BUR INBE SRR, 4252240, 2008, 28(11) ; 5521-5531.

BT, AR, R, IR B0 W R A RHIE S K S T . K R A, 2023, 42(1) ; 104-113.

Breiman L. Random forest. Machine Learning, 2001, 45(1) . 5-32.

TERM, RIH, 5?@%?, BHE. BELARMOT RIS IR, St 515 Bikis, 2011, 26(3) : 32-38.

), FHE, UL, ZEWIE . RS M 1) DX ARl S 0UAR S S A A AL S . B, 2021, T6(11) ; 2749-2764.

LiZH, Wang Y M, Zhang H B, Chang J X, Yu Y H. Runoff response to changing environment in Loess Plateau, China: implications of the
influence of climate, land use/land cover, and water withdrawal changes. Journal of Hydrology, 2022, 613, 128458.

Jin X T, Zhi X T, Jun B L, Qin Z H. Contribution of changes in vegetation composition and climate variability on streamflow across the global
watersheds. Catena, 2023, 232 107394.

HIFHE, BRAIRE, XIS 0], SR, 2O AR X A= v B2 R 4387 K LORRF2EAT, 2004, 18(3) : 5-8.

WRARAS, TORAIE, B, T SO, IR A AR = e A DX g K R Y B R R R VR B TR S BB, 2022, 31(10) ;¢
2272-2281.

BAEAR, MR, MOk, D, =R DA AOAR TR UUAR R X AR T RIE U 1 2. A=A AAAR, 2013, 33(23) : 7487-7495.

http ; //www.ecologica.cn



