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Abstract; As a serious area of soil erosion in the Loess Plateau, the land use and land cover change (LUCC) in loess gully
area has an important impact on soil and water conservation and ecological restoration. Taking the Sanchuan River Basin in

west Shanxi province as an example, t using the SWAT and PLUS models, a total of 70 LUCC scenarios in three categories,
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including extreme land use in the upper, middle and lower reaches of the basin, land use in the buffer zone of the gully and
river valley, and different forms of ecological land use in the future, were set up from the macroscopic perspective of the
landscape pattern, to simulate the response of the basin’s runoff under the multiple scenarios, and to propose the adaptive
spatial planning countermeasures. It was found that the upstream area is characterized by forested land as the main land use,
which can effectively reduce surface runoff and improve soil and water conservation capacity. In contrast, the type of land
use in the downstream area has less influence on the role of watershed yielding sinks. The influence of buffer width changes
along the river on watershed yield and sink flow is obviously characterized by scale, of which the 400m and 900m ranges
along the river, are important scale ranges. In addition, the distribution pattern of ecological land use has obvious
differences in runoff control effects, and the annual runoff volume is lower in the linear distribution scenario, which shows
better control effects. Based on this, we propose to construct a rainfall safety pattern in the watershed at three scales of
“watershed space-valley space-ecological infrastructure” , aiming at shaping the ecological safety pattern of the watershed
and improving the capacity of sustainable development in the region. This study provides scientific basis and practical
guidance for the harmonization of soil and water conservation, ecological protection and socio-economic development in loess

gully areas.
Key Words: loess hilly gully area; landscape ecological planning; soil and water conservation; SWAT model ; PLUS model
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Fig.9 Results of annual runoff volume changes under different future land use scenarios

http : //www.ecologica.cn



1100 xR 45 4

NS 252 R £ SR T | AN ) F16) A 285 4 A T 28506 A8 B 4 R 110 2 S5 T DA ol S RS S A 250
TR A MR B AR A ARRE ) R T) A 25 P i 433 0 285 X A T s i sk SR 90 2 57 2 LU L7 JBE 8 07 BRE R 2 7
BETAS R L RAEA (Sy, 1) TE B AR 25 BRI AT RN 28 b R AR I, 3 RO B AR AR R AR e
IR (S,,2) BARAEJRFRIE R 1 AR 8BRS 0 i T BESARXTIRST | 4200 8800 A3 20007 B T AR 42 3
FEHIEE S, FBURTL RGN, 43BN (S,3) T MU AS =), A= S MBI 50 4041 | BRARAE )12 XS N R A2 3
Pl (RS BES A R AL A R BRSO A Tt A h 4 A 22 [
3.3 = INAIR I 4 1) 3 I T R X OR
3.3.1  HEETEOULA: A I R T 2 A A

SO AR AR5 R E AL SOOI SR B9 A S R G S5 DI RE RN 25 PR 7K AR ) R P T sk i A e 4
PRI SR R 0 £ R < BRE BB 0 -5 R R 4 7S )RS SR R A AR 2R W SR A B i 3 B i R
AAF AT A R SWAT #5281 75 A3 Bl A [] FH b S0 ) g 38 b 5 5 AR 7K SCRE B B0 (R B T # £ 1 &%
X AR Pl SRR R R M =TT SR LA AT Y T SR, B A — A T 0 YA A ML 2 i XA A SR
T, EIIA R AR Z (A 25 (A< BRI OC R, BEMS A S AN 2% o b R AR I, e Ay B 3, AR A LK
S fd, TP A A 2 [ 245 0R0 38 A A5 M (B B s A )
3.3.2 LR RYUR A A A R ke

(1) BN

TEFUI A R b, 75 B R R L I 0 A A5 A0 (RN TR L B A 7, AR 1R SEAE LA AR R
B b i ) - R AR S R MR AR, AR S e Ak S DX ) A A R AR SRy o AE AR AL AT I )
02w < ) 14 R 1 7 7 7 PG 12 N w1 P | ) S PR U LV 1B RS O R W TP = A=
P AEEEAN LI R P ST T B YRR I 2E R I s S AR S R 4% B L (R R S RS
PIRSE PE RIS T, 38 o E U R 5 35 U Sl PN K | B SIURI 7K ) 45 TR 15 it 5 3L 9081 T /K 8 R, 4 i A e
IR K R D B R P A5 DX K AR R AR

(2) A2 [ R

AMFFE LI, W TAE JTE 400m B RN, 5 b ) TR A s SR B B T AR KT 400m BEE R, AR
iR LA PR B A T R M, Y 400—900m i [ P R M6 T R A R RIOCR AN AR, 1R M AE T T G
400m AP BP0 R T 400m AR F=3E, PE, i 4 25 ) rp e S e DX 3, A 3. 5 P85 R A A
Hi R 2R vty M FRAR I, > IR I, YA A K S ORAERE T (RIS s N T AR 3 SRR R A
T, BNV P ROAE B 2 R R AR S R R AREMERUK ISR EE S eAh, URiATE TiE d NI E K i
Hofs L FDTY Db A5 TR B AR , SRt Ide R g, ik B0 B R TR MO E— 2B 3 g 5 s b 22 4

(3) 2SI it )

R SRR LS S, v Ui DX ST A8 BAE 118 S M A G 58 /0N DA 9 081 4 R T e 82 R 1) 1 B 11 v U
TE R T 25 Mty A IR & & T S X3, (R AEIR & fE R DX, 75 8RB fie A e 44230 i B 1) RUBE A%
N, IRUAT it R I ) LA A 285 25 1) e 1) 2 YT T VT2 400m Y 1T P A9 Ak T b, 3 ] g o v YT ) R
2SS NA] I R el e | B S B A SRR, AT AT e T A T PR B SR BB
SRl PRS0 5 T DX Sl R b A A SR P SRR U A RN R 3 R S D) R ol 0B DX PR VR A E T S T |
T T R AT B B K4S (A B AN A AR AT Y B E A SR B N TR R %, 2 IhfE
A A A ARG B BB LR R SR DB, )OR FER LR VR, B s v i 0 M RS R e D, 38 A AEAS R R
A R AR R T Tt 2 A A Ry, T LA S e A B D O BE T, PR DX I AR A i A T R R

4 HiE

AHFSE LA PE = I e o %t 42 it 2546035 F SWAT F1 PLUS #2118 A48T LUCC o 5 4 VA B8R IX 3
AR T e 7 R ] RS TS A R O . WEIT A SR A A b | AP X R ) b R FE AR IR R )

http ; //www.ecologica.cn



34 WEHE S LUCC 28 SHRELUL B o A & DX a4 s ey I AL e i Iy 4 L3 o 5 1101

F U Bl XA AR R K 1 PR IRFSCR R A, B350 T HRAR IR, 95 1 DX IR B U 0 M IR A R A 2
ARG ENE . RIS AT 2 AN [7) 5 18 G2 i XA R P 728 Aot o A48 3 e 7™ A T S, T T 72K 400m
900m i BB FY 52 infr RS i, X S DX I - ) FH SR BRUR A2 Y 4 SR B W, A 22 RUBE A D Sl 73 2 s
Jakby e Y dkas A RUEE BRIt b | rb i X AR A T A R o VA A s A RUBE bl A 7 365 L T Y
AR Bl 2 iy ST/ N R K TR R AR I i R, AT LU SR YA A DX K R R AR R AR it 2
G, AR ASIEAN B N b E ) e (T A RSt S B 19 22 D R A A S ], T LA R D MR AR TR
R T AR M XA B BRI K BE T . AT S B e Y AR DX B N AR B B TR A | Bl
AR SR LA A LI RS B, ] DASE BRI N B K - Of s AR S S 5 R R AU G — , O B g s IX
R RTRrak R AR A T 3285

S 2% 30k ( References) ;

[ 1] ZEMR, Tl TAR, 4 0 4w JEUH XK 4 2 3 iR ARk A Ak g ma 187 [ 1] K OR824, 2024 ,38(4) :95-102,113
FIBRERG, IS, 2% ok, 28, T2, Ko, EERCRS. B v RO TR M 3 VA3 PR I X T B R R RS Al TR SRR, 2023,
39(13) : 96-104.

[ 3] okESE, Bk, BRIGFE. T 40 4R B 4 & R pl A fh a8 AR 840N . HhkBl 2 5 IR BE 244z, 2023, 45(4) . 881-894.

[4] BfR, SB450E, 0, % sRkihb7s. RUSLE FEAI X5 4 5 JRU R B o 0k A2 3 T -3 2 b A BE LR A BT K - PR HR24 42, 2024, 38

(2): 97-108.

] EEE, MET, BRA, BE. SUKRUA T =R R AR LIS . RS, 2022, 42(12) ; 4946-4958.

1 BT, BNAR, R, A, WRER. BRSO B A RO IR S Y. HBITRLE | 2022, 42(4) : 589-601.

1 BAFE, XVEHIE. 8RR 1995—2050 AP i 4 < A B 25 )AL, Journal of Resources and Ecology, 2023, 14(3) : 567-580.

1 %R BRAL T 4 B VA AR IX A 2 () & R U/ vh LR T B R 2 2, S BT N RIBURE. BT 25 AL AR 58 §——2015 Hh [EI3RTT # K0 47

SSCAE (13 1Lk £ k) .2015.

[9] Xy, HEF. ARLR - IR A ST S0 B —— IR L 38 4 BB B X AE 22 i A . P EEIAR, 2015, 31(12) . 22-25.

[10] X3, BRifE, 5k47, BmE, /MK & H A A S REAHITM— DAL R AW 0. K ELREEFSE, 2019, 26(2) ; 100-106.

[11] &R, . I E R 1 1 s A S 5T DL VTR, ALkl , 2005, 29(1) ; 64-67.

[12] kb, ZEWEME, T8, &ENF, DR 5 =K EE L T i R0 X AN ] 2 ) ROBE S0 Jey R AR A i 7. SRR 27, 2020, 41(11) .
4895-4904.

[13] ZEigUg, 2ok, fSOE, SR, B2 3CH. T3 RGHE SO A AREERON /M. Hh3E 5 b A5 BBk 2%, 2015, 31(4) . 51-54, 3 2.

[14] ZRag, ArfLUe, 2l SOUBLRI AR SR 0. AR A2, 2005, 25(9) « 2406-2412.

[15] ¥&8%, Hoy#s, WA, FHEA, T, E4os mpik) d s st ss s S brik ZAF5¢. RATHLRI, 2022, 46(1) . 18-31.

[16] =¥, @ LEE, 20F, XBHE, &k BY—REIE—K S A T SRRt TR TT 9IS HESL. T & R IF5T, 2022, 29

(8): 20-27.
[17] AL, Wakss, T, i, WS, S8, AT, 25 4 mE 2000—2020 45 Az 25 9 4% 28 1 S s &2 IX RN, 2258 417, 2023
(8): 19-23, 77.

[18] &TiE, 24 M OWA FlHE B RLOR b S it U H O BUE L 5. £l TR, 2021, 37(3) ; 259-268, & 3.

[19] Sk XHE, ktats, ZEE, mER, ERER. B 58 B S NEEYER. A%, 2023(8) ; 36-45, 81.

[20] ‘Hpdthf, e, S23CiE, REthags. Bedb b A B X I LA 1 04 ool 1 SR e 5 vk, Rl IR bK, 2018, 34(4) : 54-62.

[21] JHEYE, $7RB, KEGHE, ZE0UA. 7K -2 00 AY 35 i S 52 DO Jedml S WS —— DAMTIR BT A el A ). 246, 2017(7) « 91-93.

[22] HF, H4E, 4 e K SCRIRIAE A= 25 R G K SCHR S5 DA P B B 2738 K AR 528 24k, doi: 10.15928/§.1674-3075.202212290515

(23] #E5, 4{dh, BBE, TR, M, BTG, FET SWAT Hl PLUS A5 5 i i B 7] i 4 A2 07 xoF - b 0] 73288 £k f o 1o B 300 . 7K A4
223 2024, 38(1) : 289-299.

[24] XVEF, skoss, BT, KB, 2208, JET SWAT ALY 75 VL B H R FH 28 AL B0 K P S AIFSE . 7K R ARARIFSE , 2024, 31(3) : 79-
89, 100.

[25] mBGE, 4Wsc, R, RN, sk, mds. R/ BRI 2 S IR s k. AR HLAIR, 2022, 53(3) : 1-17.

[26] ATJEL%G, XU/INE, VEBREL, PVEAS, ObKIGE R0, R4, 25T FLUS-InVEST A7 [ 57 3 2015 5 - i R A8 (A4l 2 Hovt A 25 R 45 R
S INBEMISEIR. LEZS2AAR, 2023, 43(11) ; 4473-4487.

[27] EAWE, e, XEE, THME, AT, RS 5 350G 5 i 3 2 1 5 i
4197-4208.

[28] W4, thatdk, B, SWAT BALE = INR A R . /KBRS 7k T #2244, 2008, 19(5) ; 28-33.

[29] KEE JK HARRREEAIRBINT /N FUOK VAR AL A i 72 B30 BN . SETAOR] s AR, 2015.

[30] BKRE, BEEIA, FBE0E, REE, #i%, k%, SR, xR, F8I, PhEkEE. 1980—2020 4T h i ik + s 3 A8 M OHHAR T G
B K AR FRE R, 2022, 42(5) : 231-237, 246.

[31] ®eWL, SR, 15, B, VAN, 400AR, 300, B0, SRIEHE. 3T 70 AR AN [) M0 AR 28 70 XK VD R AF 3 28 S Hst A= SR R
BN N . 22524, 2023, 43(8) . 3247-3260.

[32] WhBL, ®XUEBE, MRAEAN, TR, K&, SO0UR. B2 3 A A A8 AR I 58 B R 0 9T —— LU ICE T2 X R B B oA . KRR s AR,
2020, 51(11) . 171-180.

[33] MR, #he, TRl , BREAITE. 50K R 5 A S R AR A 9T . MR S013. RS, 2021, 41(1) ; 415-421.

[34] W, BHAL, W WA« AR B E R SR, soliit, 2019, (03) :20-27.

VISRIN T R il A48 2%4, 2022, 42(10) .

http ; //www.ecologica.cn



