% 33 B4 6 W K EARFEF S Vol.33, No.6
2026 4= 12 H Research of Soil and Water Conservation Dec., 2026

DOI:10.13869/j.cnki.rswec.2026.06.029 CSTR:32311.14.rswc.2026.06.029
AR, SR T, RO, AF AR/ DXORUEE TR b b M) P 288 TR 00 901 9l 3 ok 0 ) R A LR [T ] K R ARSI E L 2026, 33 (6) :40-48,56.
Zhao Shengzhao, Zhang Xiumei, Yi Qiang, et al. Regulation mechanisms of land use types on runoff and sediment reduction on slopes at runoff plot

scale[ J]. Research of Soil and Water Conservation, 2026, 33 (6) :40-48,56.

it/ DXOREE B L3R 2R B i gk i 9 70> 119
A B

RER, KAE®:, K ®B', & m°, F &7,
Z@L,H R, K, RER!
(L3 80K R B A3, R 450008 2. T AHAHE K Ak (R FFRR% 15 TR0, BCT B2k 712100)

M E: (B8] RGP AR b ) A 2 R 8 7= g = vl B A R 8 4 L 948 7R L0 i s v L, A S TR - b R
JHEAE R Bl sk A e it 0 A SR AR 22 A 3 o (53R ] 25 T 2016—2024 4 Ja] B 185 £ 1 740 /1N B A% 0 /I XK 00 2 r
U5 L R B 10°, 157 25° 3 3 Ak LR B | F e T Rt A P st R L 4 b -t R P 2SR AR R AR IR AR T R
T U AL B e VD s 3 MR T . [ R] (D B AR IR & Vb 8 B e S A A PR R i sh L
SR ZZ 3 5 A b R P 2SR e R R (20 R HL R b T 348 R 4 0 K 48.45,26.10 mm, V-3 % U i Ok 458.75,
313.81 @/ L ; B Hb 3 it o V0 B K WA A 15 72 99 %6 LA b, bl b 9 G 9 V0 B AL AR A T 23 26~ 100 %6, 4R Hbu s Ik sk 7 000 AH X6 358
55 0 (3) -1 L, WA b AR b el 70 ek v A Sk 0 A JH (p=0.05) 5 AR BB 55 FF S b i i il 70 2R 8 3 1 1 1 7 (p<<
0.01) 3 I8 VAt 7E R T A2 bt i 5 908 ¥ B 4 2 0 O B v A1 1 T 5 R e Ul 3 ol 7 X B o 33 A0 f o 17 S . 3 0 [ 4538 ] 76
BOVE - e X, P RS AT SR AR A T BT R R AR K G o RS R] R XK R SRR IR AR
A8 53 T T R4 A ) B AL NG S R ST A

KRR MR SR RN R s 3 R X

BmE %S :S157.1 XEARIRAD A E S 1 1005-3409(2026)06-0040-09

Regulation mechanisms of land use types on runoff and sediment
reduction on slopes at runoff plot scale
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Soil and Water Conservation Science and Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract: [Objective] To systematically evaluate the regulatory effects of different land use types on slope
runoff and sediment yield processes and to elucidate their runoff and sediment reduction mechanisms, thereby
providing a scientific basis for optimizing soil and water conservation measures under different land-use
conditions. [ Methods ] Based on long-term fixed-position observation data from runoff plots in the Hugou small
watershed of Song County, Henan Province, China, from 2016—2024, three representative slope gradients
(10°, 15°, and 25°) were selected to investigate the runoff and sediment yield characteristics and the runoff and
sediment reduction efficiencies under natural rainfall conditions for four land use types: bare land, cropland,

forestland, and grassland. [Results] (1) Slope runoff depth, sediment concentration, and soil loss exhibited
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pronounced interannual variability but were jointly controlled by slope gradient and land-use type. (2) The average
runoff depths of bare land and cropland were 48.45 mm and 26.10 mm, respectively, and their average sediment
concentrations were 458.75 g/I. and 313.81 g/L., respectively. The runoff and sediment reduction rates of
grassland remained above 99% over the long term, those of forestland generally ranged from 23% to 100%, and
the runoff and sediment reduction effect of cropland was relatively weak. (3) Average I had a significant negative
effect on the runoff and sediment reduction rates of cropland and forestland (»<C0.05) ; forest and grass coverage
had a significant positive effect on the runoff and sediment reduction rate of forestland (p<C0.01) ; runoff reduction
played a key mediating role between rainfall erosivity and sediment output; and the runoff reduction process of
grassland showed no significant response to rainfall and slope gradient changes. [ Conclusion] In the loess hilly
region of western Henan Province, near-natural vegetation configurations such as forestland and grassland can

effectively reduce slope soil erosion. This study provides data support and practical guidance for comprehensive

control of soil erosion, ecological restoration, and sustainable land use in the region.
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B T S 51 K 0 38 1 A5 AR ok e U S A R
VR R AR I EE ) A 2 — TR [ bR X R B
g . B 4 bR X AL R AR L
J sk 0 A G S Y, ELAT 2 TR R R O R IR
PR AR B R R KA BURVRRAE , DX e A
FRA L PUIRAE S 55 . IR 3% X B K AR B 5 235 4
P AN 2 o T ot R 22 B o VR, O LA JE T I v
TN T, Wk B 175 2 9 T MR R O U T R ek
R AR e S B R 2K £ RN
AUHIE T X 38k - iR Ak Bk R RS RS
Al IR 0 30 AL R 4 1) B T A % KRR Y i —
A JEE T Vit TR T I B U B KU, o X A A 4
Fh2 2 T K JR AR AR SR L R ok, DA T R R
Gt 7 BT AE FH R K VD 7= A RO PR s AL, 2 7 v i
- B XK A 3 2K B 3 R T A Dk B Sl 2 1)

B 16T AR R U K VD R 3 A BT R R R
Vb ol A 27 Wl T K R S R AR
NI 5N T 8L W 56, B AT P 9T 7 T
YOO 5 T B T B — BRI . B
B b X AR /N R A8 AR TR, R
FIE A 7 35 B % W 3 B IR T AR O i 5 R VD SR
7 968 2 45 F  2 A W 7 26 R R %) P b A R B R
TR 2% 7R 473 B 4 55 45 o0 Re 0B TD RO RIS R
SRV S BBk N TR TR R ARCH | [ AR R M D
TE ABR M (49 22 G5 % LG, B R TR R BR M RN 9K B b 7E
LRk 3 T AR O R VD O T LA SR A R BE X
i i i T R A (O R 20 A N W =
Hb B DR T R 26 T — AR A AR L, v R
FE 43 B TR A5 PR T T4 30T 58 A i K OF- .

FEAS [) M T 55 BT A5 A0 T, A Hb L b R PR b 25
P40 U T VD R 3 R — 22 Sk . Dk AR 0

N T AL W 3 g i o AR B a6 AT A — R b
P 555 35 B 3 0% 3 TET 7 7 U B TR RO L I 3
T K 4 0 5 B . AR R AL G, AR K ok 550 Ak
Bl 2 fR B T W, R AR B T e 1 b SRR
Ra AR A2 U D R R A2 ok g 28, DT A 0040 o) - 3 %1 ke
Hleimt . UL EoFR R, b 2R Y
M) 5 TG 7K V0 7 R E 3 AT SE A AR T A T 2 A I
1 Bl 7 3 R R AR i

A B ] RBE b AR N X i — 2B 4R R
T Ik T A U VD R A AR KR AR R R N R X
MR AE B T A 22 e 3 I S8 A 3 00 &5 R s LR
HEI AR R B SRR AT 1 7K b AR R Ak 55 B A B
T R b, 9 45 ) S e S a0, R L I B A SRR
ROV MR EME S . X—IARN B T RAESEBE
I it E B TH K VD R R AR T A 3 B g
56 X LA 4> THT Jsz Bl JH 9 ok 295 £ 114 L S K O o

JUE R AF 58 R DA TR A b R R 4 38 T O 9 U
UORON AR T A EE X TR P e B XX —
B A e 5 AR A R B R G AT AR
T2 DX S R T o s AR S 0 A R R R, A R
FHAS JR) 52 2% , AN TA] b Hb R FH 288 3807 355 1 7K 3 g e iz AL
HilA B 2 ZRGEINR . JC IR TR — W 550 % £
Fofr s 780 4 b ) FH 2 TR T 8 22 A 3% ST AT ) T 5T A
XF = i 2 7 AN TR A bl AP 8 I 5800 22 S I B
HLHI IR A B . B E, iR 7E 50— W 35 5 T JF R
22 - i 1 FH 28 B A K B0 S ) FE IO, DAL S S A
FH - 845 7 7K Vb e 0 22 8] iR FH G & .

BT, AW AR FE A 1 /0 i Bl 2016—2024 4
A2 it /0N DX 3 8 W O R HRE L e e — BRI 5 T R AR
PETT R G SEHh A Hl P b R0 b 4 - iR
2 AR 3T U 7 VD S 9 VD Ao R Y B e ARRAE



42 K+ G FEF 5

33 %

I AT S TG 4544 5 422 38 2l g 0 R R g A L AL
il & A 7 AN [ R el AL s A N 2 Sk 1 B
JEAL B, LAY 2 P e DX Y A K R i 2R R T B
245 b R DA P SRR 2 A A

1 MR5J5ik

1.1 HREER

B 98 /N B (111°58” —112°03E, 34705 —34°
10" NOAL Tl g A I8 BT i B s ab B vt v+ el X
(RS s e o 0 N R S N S TP G )
AR kb A X R IR Y R i R R R
oK B vh HAEPRAB AR . Z 4R F SR 13.2 °C,
AR [ K Bl 635.8 mm, 22 L) JE 7 B i R R T
X H LR 210d, £ TS T MRS
JEA 3k —15.3°C,

ZIR B ML B VR R E Y £ 10~
25°, R el ik 307, F= KUIa) S vE A A AR AL, A R
1.8 m/s, BHEM KA 18.6 m/s, 4FE X KK H 4y
8.2.d, b b RAB A, KU AR FH AR XT3 55 , /K J7 42 bkt
HEFERMIEEH, FHEUE LR AT NE LN
F, AN ARt e 22 . ORI P, B kL
(<20.002 mm) 3 HEC0.002~0.05 mm) A K (0.05~
1 mm) % #5354 12.34%,58.71% 1 28.95% ; A #L
i F i o 8.63 g/kg, HIEAS T M 1.28 g/cm’, FLBR
B Rk 55 , 2R AN B Rk AR IR

3 s W A 0N O O B B R 3, R AR
B IR A Ry i, B A b R 2R A DL AR R
BREE M £ A RE R NET .
1.2 HEMXESUE

NS ) 5 OIS 15, SR FE AR AR 38 /DN XU
2L IR E SHAR TN R A T 124 B AR
T/NK I 36 AN (] 1) o AR /N X 3
O 107, 1571 257, B R BE A A i A /INIX . A
B o /N X K-8 52 1 AL 100 m* (K 20 m %6 5 m)
FEAS/NCR T B E 3R, B A A 0.81 m°,
MAFARBERR SR . %R RS T 201148
B, 2016 47 58 B TE 9 ek 1k, B AR B T A AR (K +
e AR W R ), LA X I T PR R 7 v AR AT
HLk A R R I A RE T .

T AT S AR TN KR s B 107H /I X W 38 45 5 C /N K A2 3
HUBE 5 D AR 3t /0N X 4R T AT 3 B .
B1 #ANREERNMNGRE
Fig. 1 Runoff plots in Hugou small watershed
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Fig. 2 Distribution characteristics of runoff depth under different land use types
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Fig.3 Distribution characteristics of sediment concentration under different land use types
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Fig. 4 Distribution characteristics of soil loss under different slope gradients and land use types
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Fig.5 Runoff and sediment reduction effects under interaction between land use types and slope gradients
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Fig. 6 Pathways influencing runoff and sediment reduction
rates in cropland runoff plots
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Fig.7 Pathways influencing runoff and sediment reduction
rates in forestland runoff plots
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Fig. 8 Pathways influencing runoff and sediment
reduction rates in grassland runoff plots
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