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Abstract: [ Objective ] This study aims to investigate the effects of different vegetation restoration models on runoff
and sediment reduction in dry-hot valleys and to analyze their underlying mechanisms, thereby providing a scientific
basis for functional vegetation restoration for soil and water conservation in these areas. [ Methods] Taking the

Yuanmou dry-hot valley in Yunnan Province as the study area, an in-situ monitoring experiment was conducted
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from 2019 to 2022. Bare land was used as the control, and vegetation restoration models including cultivated land ,
shrub-grassland, tree-shrub-grassland, naturally restored land 1 and naturally restored land 2 were established.
The runoff and sediment reduction benefits under different vegetation restoration models were compared, and the
influence mechanisms of rainfall, soil, and vegetation factors on soil loss and runoff under different models were
explored. [Results] Compared with bare land, runoff decreased by 64.25%, 89.08%, 91.81%, 87.20% and
84.79% , and soil loss decreased by 92.16%, 99.45%, 99.92%, 99.37% and 97.26% in cultivated land, shrub-
grassland, tree-shrub-grassland, naturally restored land 1, and naturally restored land 2, respectively. The
effectiveness of runoff and sediment reduction followed the order: tree-shrub-grassland > shrub-grassland >
naturally restored land 1 > naturally restored land 2 > cultivated land > bare land. Rainfall erosivity was the
major driving factor of runoff, with a total effect ranging from 21.90% to 70.73% , while runoff was the primary
driving factor of soil loss, with a total effect ranging from 26.94% to 97.81%. In bare land and intensively
disturbed cultivated land, the water and sediment processes were mainly dominated by rainfall factors (rainfall
erosivity). In contrast, under restoration models such as shrub-grassland and tree-shrub-grassland, the system
shifted to being dominated by "surface hydrological processes", where vegetation and soil factors fundamentally
reduced the occurrence of runoff and soil loss by curbing runoff volume. [ Conclusion] The tree-shrub-grass model
combining Bombax ceiba, Bauhinia purpurea, Heteropogon contortus, and Bothriochloa pertusa was the most

effective in reducing runoff and sediment. This model achieves significant soil and water conservation benefits by

jointly regulating soil and vegetation factors to suppress the generation of runoff and soil loss.
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Fig.6 Variation characteristics of soil water content at 10
cm depth under different vegetation restoration
models
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Fig.7 Variation characteristics of vegetation factors under
different vegetation restoration models
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Table 1 Correlation analysis of influencing factors on runoff and sediment indicators under different vegetation restoration

models

mgﬁﬁ Kb e ;g %ﬁé;ML%ﬁF@ Mgig% gg ﬁg;ﬁ o

. (ERITN Y 0.571" 0.063 0.509™ 0.607" —0.327 0.232 —0.286" 1.000
it R EE TR S 0.280 0.019 0.429" 0.383" —0.556" 0.289"  —0.260 0.534”

- A2 0.600™ 0.338" 0.443" 0.526" —0.118 —0.179 —0.347" 1.000
TRk 0.386™ 0.382™ 0.502™ 0.476™ —0.036 —0.189 —0.231 0.846™

I (BTN 0.512" 0.204 0.386™ 0.472" 0.189 0.149 —0.101 1.000
g 0.319 0.153 0.369 0.376 0.045 0.266 0.011 0.432"

e 4 RN 0.645" 0.222 0.585" 0.6717 —0.072 0.141 0.030 1.000
TR A E 0.381" 0.153 0.428" 0.427" —0.137 0.011 0.053 0.460

R b 1 120 &= 0.496™ 0.208 0.512™ 0.529™ —0.368" —0.139 0.382" 1.000
A 0.155 0.145 0.116 0.105 —0.481" 0.008 0.205 0.575"

R 2 BRI 0.566" 0.263 0.400™ 0.484" 0.098 0.242 0.364" 1.000
TR 0.097 0.065 0.248 0.173 —0.440"  —0.209 0.758" 0.572"

xRl R p<<0. 05,p<<0. 01,
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Table 2 Results of two-way ANOVA on the effects of vegetation restoration model and year on runoff

- (BN + R
Il 2o AmE B F BEE Wy W ZFHM AHE Bh F BEM R
16 1 A2 70 47.893 23 2.082 12.754 <C0.001 0.510  389.463 23 16.933 18.204 <<0.001 0.607
e 34.697 1 34.697 212.519 <C0.001 0.430 47.599 1 47.599 51.171 <<0.001 0.159
& 53 251y 37.582 5 7.516 46.038 <C0.001 0.449  187.143 5 37.429 40.237 <C0.001 0.426
a0y 3.761 3 1.254  7.678 <<0.001 0.076 22.854 3 7.618 8.190 <<0.001 0.083
1852 R4y 7.839 15 0.523  3.201 <C0.001 0.145  154.649 15 10.310 11.084 <C0.001 0.380
W% 46.041 282 0.163 252.084 271 0.930
Bt 126.118 306 697.774 295
B IE R Bt 93.935 305 641.548 294
R? 0.510CH B J5 0.470) 0.607 (A ¥ )5 0.574)

VE <A = 2 I R

XA [R) A w5 4& 52 X aE AT 3% A £ 00 [l A 4 B
(3D, F B N 5 35 11 o A A e A 0 (p=>0.05) K A7 A
LR IR SN R (VIF>5) , i @ 42 & A+
B B e e 1T U AR R 4 R R ATl A B A L,

Weg T A2 oy g M 5 K R R B i R SR A A R
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Table 3 Standardized multiple regression equations for soil and water conservation factors under different restoration models

16 42 55X b Ak £ ot [l U= 5 72 r 7 F Sig.
" R,=2.007+0.387L,—0.331A,, 0.521 0.271 8.923 <<0.001
% 1
S.,=15.412+0.2651,,—0.595A., 0.663 0.439 18.798 <£0.001
R,=—0.031+0.841R 0.841 0.707 118.006 <20.001
HETE
S.,=—0.178+0.893R 0.893 0.797 192.793 <<0.001
_— R,=—0.036+0.468R 0.468 0.219 13.739 <£0.001
T
S.,=—0.009+0.989R, 0.989 0.979 1 866.758 <£0.001
. R.=0.040+0.674R 0.674 0.540 40.705 <0.001
TR it
S.,=9.987E—5+0.519R, 0.519 0.269 17.706 <0.001
R=—0.042+0.819R 0.819 0.670 99.485 <0.001
[ 4R 52 b 1
S, =—0.017+0.958R, 0.958 0.917 532.334 <0.001
R,=—0.065+0.534R+0.369H, 0.708 0.481 24.168 <0.001
[ 4R 52 Hb 2
S, =—0.037+0.246H,+0.668R, 0.814 0.662 46.103 <0.001

Ly R A H, (RS, or o F L Sig. 485159 e K 30 min W58 L FE T 20k 1 (10 em 35K i RT3 08 AR R LG R MG

RS R E BB F R A R E . TR
FEi R (3R 4D, BRI R 30 min F 5 R 3y
E 10 3RSl SN S 21.74 06 5 F- 1 T o A 7 [ A%, A
RO 3.06 %6 o BFFEH JHE AT TRE R LA [ AR IK R
o 1A AR IR T2 B2 R T AR k) Y B K Bl STk AR

Wk 70.73% .21.90% 45.43% F167.08% ., HIRWKE
by 2 (9 A% it [ B 52 3 T 42 ok ) (422 TR 28.52 %6 1l
R 240 55 B CH 5Tk 13.62 %) Y IE M 3R 5 . ik
B BRER AN BER R D O R R e B R
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Table 4 Contribution of major driving factors to runoff under different restoration models

'ﬂ%lg*ﬁﬁ ggﬁ]%’% r Pd P;d Dd/% D|(1/% “éﬁi@/%
) L, 0.51 0.39 0.03 14.98 6.76 21.74
s
A —0.33 —0.33 —0.04 10.96 —7.90 3.06
HEEHL R 0.53 0.84 0 70.73 0 70.73
T R 0.47 0.47 0 21.90 0 21.90
T b R 0.67 0.67 0 45.43 0 45.43
EES /3R R 0.53 0.82 0 67.08 0 67.08
R 0.48 0.53 0 28.52 0 28.52
H SR B 4b 2
0.36 0.37 0 13.62 0 13.62

T 1 Py P Dy Dy 7331 9 L% B A% 28 80 T B A8 R R0 B ok el 4 ik . L
x5 ARABERXLTERIAETZRIERIME

Table 5 Contribution of major driving factors to soil loss under different restoration models

'fégjiﬁit Q'RijJ% r Pd P;d Dd/% D.d/% ;"_ul,'~§kW/%
i L, 0.43 0.27 0.06 7.02 12.14 19.16
R
A —0.56 —0.60 —0.03 35.40 —5.41 30.00
HEVEHL R 0.48 0.89 0 79.74 0 79.74
T R, 0.43 0.99 0 97.81 0 97.81
T 1 B Hb, R, 0.46 0.52 0 26.94 0 26.94
ER: /RN R, 0.58 0.96 0 91.78 0 91.78
- R, 0.57 0.67 0.09 44.62 17.91 62.53
A SR b 2
H, 0.76 0.25 0.24 6.05 48.63 54.68
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