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Erosive Rainfall Criteria of Slope Plots under Different Soil and
Water Conservation Measures in Loess Hilly Areas
ZHANG Jiyong', XIAO Yuling®, ZOU Weiting', XIN Zhongbao'

(1. College of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China;

2. Beijing Lin Fengyuan Ecological Environment Planning and Design Institute Company, Beijing 100083, China)
Abstract: [ Objective ] This study aimed to establish the criteria for erosive rainfall events under different soil and
water conservation measures in runoff plots, and to explore the influencing factors of these criteria. [ Methods ] Using
observational data on rainfall, runoff and sediment yield from 17 standard runoff plots at the Qiaozigou experimental site in
the Luoyugou watershed of Tianshui, Gansu Province, in the Loess Hilly Region from 2011 to 2020, frequency analysis
and sediment connectivity (IC) assessments were employed to evaluate the criteria for erosive rainfall and their influencing
factors under various soil and water conservation measures. [ Results] Soil and water conservation measures reduced
runoff and sediment yield across different plots. Compared to the control plot, grassland and woodland plots exhibited the
most significant reductions in runoff (80.39% ) and sediment yield (79.78% ). The reduction rate for cropland (47.41%)
was notably lower than that for grassland and woodland. Conservation measures elevated the criteria for erosive rainfall,
which was ranked in the order of control plot (11.62 mm)<Zcropland (13.76 mm)<Cgrassland (18.08 mm) <Zwoodland
(18.26 mm). The criteria for erosive rainfall showed a negative correlation with the number of runoff events, the
connectivity index (IC) and the runoff coefficient, with higher criteria associated with lower IC values, smaller runoff

coefficients and weaker hydrological connectivity. [ Conelusion ] Following soil and water conservation, the hydrological
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connectivity of slopes decreased, the amount of erosive rainfall reduced, the runoff capacity significantly declined and the
criteria for erosive rainfall notably increased, with variations among different measures. This study elucidates the criteria
for erosive rainfall on slopes under various soil and water conservation measures and their influencing factors, providing a
reference for monitoring soil and water loss on slopes on the Loess Plateau.

Keywords: the Loess Plateau; runoff and sediment production on slopes; erosive rainfall criteria; soil and water

conservation measures; sediment connectivity
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Fig.1 Location map of the runoff plots at the experimental site

http. // stbexb.alljournal.com.cn



352

K A ARFF AR

%039 %

B F 36 33 58 3 A5 B2 AS 8] B BE B B AN AN [R) $i5 it
CRRLE RO AR HEAR A /N X (5 m X 20 m) 154>, TG

(1986—2018 4F ) , Z WM (5—10 A ) FE I K &
410 mm, &5 ZAFE K a1 77.4% , B TR 3

K ORFE il 7 AR B 6 RN X5 m X 20 m) 2 4~ (% 0 7 - A5 7 B e 5 B B VA AR X R X
Do XK Z4E B K& (546.1+4123.68) mm A BB FM.
F1 RRWHITIERDIERERER
Tab.1 Basic parameters of 17 runoff plots in the experimental site
G5 /NI + b R/ (%) i 1 /m? bk K A AR R i
Plot01 A-1 i 6.0 100.6 A 10 ¢
Plot02 A-2 A 7.4 100.8 /N AE E e
Plot03 A-3 A 7.8 100.9 RINFE 1 22 H 1
Plot04 B-1 M 8.2 101.0 o) £ 53¢
Plot05 B-2 e Y 8.3 101.1 INEAE A AHE
Plot06 B-3 A b 8.6 101.1 K INKE T 2B R
Plot07 C-1 b 14.8 103.4 A i1 5 31
Plot08 C-2 O 15.6 103.8 /N AR, 2 B
Plot09 C-3 A 15.7 103.9 KINKE 22 B
Plot10 CK-1 Xif ] 14.9 103.5 iz 3 ¥
Plot11 CK-2 paild 15.1 103.6 S o
Plot12 D-1 M 12.4 102.4 oy i) 0 5 ¢
Plot13 D-2 Y 10.1 101.6 INEAE A AHE
Plot14 D-3 A b 9.6 101.4 K INKE T 2B AR
Plot15 E-1 P HiL 21.8 107.7 ) 1 i 47
Plotl6 E-2 O 20.6 106.8 /N AR B A
Plot17 E-3 A 20.5 106.8 KINK 122 B
1.2 ¥iEkE 1200 emiiooa7 Tl e Bkl
B T 5 77 O 7 V0 A Dy 2 4 ROKOK LR R 5 100 - C R=0.99 X & Al
SR U 2011—2020 4F 52 HOACHE I 545 51 69 5 4F & 80F
B AR NN GE kR MER Y & of U
56 R 2 @ 40 'y:—l.()z,mos. - R=098
5T UAV/SoFM J5 ik, AR BCEE £/ Jit 174> ® 20| Rzi-(ig?.osx ;
R P B 0 98 2 /I X BB 25 ¢ 36 N 0 o, e, B &,
I 06 40 DEM , 7856 85 - H 1X 7R [7 7K - (5 15 58 i (£ T mmme

30 A PR R X RO R B 1 AR /N X R v
I
1.3 SMEEmiRETE

I 32 56 37 95 18 /N X 2011—2020 45 F& FH 72 0 7
VOB | 13 i [ R b v TR R R i A R )/ HE B
17 MR W /N IX 2011—2020 4F (19 T 45 19 77 U [ 1 0
i B X B /0N DX 1 42 ol e 2 A BRI, A5 B N YR AR ik
R Y AR B i (o), A BB R T — W & Bt
R bt R AR B A E A (PQ, %) . — Bk, 1]
A R S SR R 20% DLR, BAR
P B W T 5 | Ak 1 O R it o RO R A 80 %6 LA
T BT LTSRN X 7 B AR L X 2 5 PQ
SRAFHA 7, I B PQ=80% M i [ 1 1 4 A 4= okt
P B T AR v (R 2D

2 KHLTEEMEMESHAEKEXR
Fig.2 Relationship between cumulative slope soil erosion

and rainfall of a single event

M o 3R B B v L TR TR ARl R T 1R Y
R AR DR Y 8006 L 1L N TR b IX A7
i PERRETHIR IR 2, AR SO 80 Y0 YRR R AR 1. AN [H]
IR b PR ASF A Tt 549 A 3 /0 XA ol P 5 TR s 9 A 3 TR
S8 B IBOAS [ 38 2 /N X ~F- 24 4
1.4 R EBMEIEL

BORSELLI A5V 4 e v 7 58 2, B A i
B A Uit el A A R R YR D 3 N AN B2 i
T U T ARUMT P 49 395 B8 R /NS e, EL 98 v 3 1 8 55
5 1% KR e VD 1) T RS SR Y B R A e R
RS

N

http. // stbexb.alljournal.com.cn



o5 41 AR K A < B B XA ] 7K (R 1 it 3 18 /0N DX AR e T s 353
T2 REHMEREWRE
Tab.2 Statistics on erosive rainfall criteria
By K Rie ewdn/ e g R b ik
1 8 0004~/ IX W ZEE ik 12.7 — WISCHMEIER %%
2 80004 /MX Wl LA 72/ 6.4 15 min 4 WISCHMEIER %
3 B+ = A Yo A Wik 8.1 »=80% o5
4 B+ 5 Yol AT Wik 10.9 »=80% T
5 #+ w5 Yomr o M Wik 14.6 »=80% o5
6 e+ R Yo B CRBRBD B 9.9 »=80% EEDID S
7 A+ Yo A Wik 8.9 »=80% oy e A
8 AR+ Yo e ik 11.6 Rl 90 % oy g A
9  AKdeE+ Yol AR Wik 13.9 200 t/km* F{Z ik 85%  w gL
10 dbx W R Wik 18.9 LZE R A A
11 #deix S ATTIEAR 572/ 4 11.2 »=80% N
12 ‘E”J'f;f@ N A B 1.3 p—90% R
13 ke Yo 7R/ 15.0 »=80% i S A
o FEBRE oy ww K 16.2 G I N X
15 PEREE wm me Sk 114 A ABITR TEF R
16 #tglE W Ak Bk 12.0 — i
17 wEmE NS LR Wi 10.0 i
18 #hmEE RTINS VNS 7R/ 21.0 H R
19 E R Y R /NIX 7R/ 21.0 H R
20 WAEIE Y B/ IX Yk 8.7 Hg
21 EEEE e e/ IX Yk 9.7 H g
22 A AN, /N S E7R/8 16.5 g
23 =R IX AN A H N I I ik 10.0 BB
24 0 5H1 785 e — ik 14.0 FH 75 A 2
25 BB W — H [ 10.0 FH 5 i 2 T
26 &7 4 X Y AR 7R/ 85% LI = Ty B PR A
27 desipril S T Wik 10.0 TR E
28 dumipi Wm o Wt Wik 10.0 Bt
29 At Yo % Yk 5.4 T A
30 demipri A TR Wik 6.1 T A
31 demipi Yo A4 Wik 9.5 T A
52 uj\%’i” Y iﬂﬁ;ﬁiﬁ ik 2115 p=95Y% %
gy TR Yo 2N Bk 11.65 p=95% (PR S
ANk
34 ﬂ?;jﬁm@ W BRI Wik 9.6 »=95% i) B A
ANk
g5 LTy i Witk 445 p=95% 8
ANk

http. // stbexb.alljournal.com.cn



354 KRR %39 %

Y vh % PR 5518 i IC H e, BRI A R . 2 HRE545W
21 EBERFEREDE

IC = 10g10< D, )_ logs, WSJVA W5 X 2011—2020 4F 1 009 47 BT =4 5275 , 10
dn EV;[[S a - B AE BB K i M (576.9+131.51) mm, 4 b5 F14E Py

| I T 43 A5 W S 3550, 2015 4F B R A, O 359.1
D, W SRS R e A I i &

JEV 18] A% (9 05 11 5 Do, &l VR T 4L 01, FoR
Je bk F B R J5 HAR BT & i B Wk B3

mm, &% N 20204519 782.2 mm. [ 20154EFF 4G, i,
b B E TR 3, i 4—10 H [

1K TR s S S 1 b o K ko by g ke R R RT R 80,7420 ~96.16 04, Jfla ] 17 P
B S A S E 30 DK B TR % SR WAy iy P B AR R A £ 2000 BT (I 3b)

85 £ W3 KO8 16 8 D B B A JE s TR0 17 A48 /I D8 4 B TR R AR LR 4 o 31
32 3 Tk HE B (IO I — co oo TC MK, P vbism AP PR D PR (1 4a) , 2014 4 2015 4 o 1 &k L 3%
PEBRIR . AAFSE R CAVALLIZ2% 1C i 4 75 VR AR R, 20154 LA W EE A
e LR HE B AR BCCRDAE G IR B RS IR A B R TR IR L T v g B (ki 2 U g L T

P W P 4b)
1000 150
(a) ()
800 I £ 120 |
£
E 600 ”ﬂg 90 |
= %
Z 400 5 60
s B
£ 200 m 30 |
0 0
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 1 2 3 4 5 6 7 8 9 10 11 12
FAn At

B3 REBERMENERNE
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Tab. 4 Distribution of erosive rainfall under different soil and water conservation measures
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