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Impacts of rainfall and vegetation on soil erosion in
Dabie Mountains forest reform area

Li Gao"?, Luo Minxuan'?, Huo Zhitao"*, Chen Rui"?, Peng Yi"?, Wu Xin'?, Li Zhen'?, Xiang Kui"*
(1.Changsha General Survey of Natural Resources Center, China Geological Survey, Ningziang, Hunan 410600,

China; 2.Huangshan Observation and Research Station for Land-water Resources, Huangshan, Anhui 245000, China)
Abstract: [ Objective] The mechanisms influencing soil erosion in the forest reform areas of the Dabie Mountains
were investigated, in order to provide scientific support for ecological and environmental management in this
region. [ Methods] A slope planted with oil tea trees in the Dabie Mountains was selected as the research abject.
An in-situ rainfall testing system was independently designed with four rainfall scenarios were simulated as: light
rain, moderate rain, heavy rain, and heavy rain following prolonged drought. And the rainfall tests were
conducted under three vegetation coverage conditions (20%, 40%, and 60%) to analyze the variation
characteristics and response relationships of key elements such as soil moisture content, runoff volume, and
sediment yield. [ Results] Rainfall intensity is the dominant factor affecting soil and water loss in the forest reform
area of the Dabie Mountains. The vegetation erosoin-buffering threshold is breached and its protective effect was

weakened when single rainfall exceeds 42 mm and intensity reaches 26 mm/h. The impact of vegetation coverage
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on soil erosion in the study area may exhibit diminishing marginal benefits. Under different rainfall conditions,

increasing vegetation cover from 20% to 40% reduced average runoff by 31.33% and average sediment yield by
70.5% , and they decreased by 38.80% and 79.90% , respectively when vegetation cover reached 60% . The initial

soil moisture content significantly influenced total soil erosion. When rainfall intensity exceeded 42 mm and reached

26 mm/h, 5%—10% reduction of initial soil moisture content resulted in average decreases of 23.86% and

20.10% in runoff and sediment yield, respectively. [ Conclusion] Rainfall intensity determines the total soil and

water erosion on slopes in the Dabie Mountains, while vegetation coverage and initial soil moisture content exert

significant influence on soil erosion in the study area..
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K i 2 4 BRI % B K AR A R B n) A,
AT B AN Sy il AR = ) R, B2 X
WAt S AU T RESE K R, OB AR AR B S
Bl i g 2z —" 2024 4F 4 [ K 40 2k B A W
W g5 3 R b [ E K R R R R TE B A
2.60<10° km?, Forr, rfv B K D) b A AR o 1T R L )
Hp34.26%  AEBBEAAS T ARE . X — R BEAEKR
S AR i R X R BAR 0 R 58 % X RE R KT
S R /7 ER A DR SN Pl N S T e S R
5 P RIETRTNEIE S . AETHE 5
W g5, X P R R SR R i ek s A 2 el R el 4%
28 JEBR, T A Hb R R 28 Y A A B S SR b B 5
Sh RO | A S R S5 R B IR B i P T L AR
Gy gl KoK AR S AT RO Ve B b A K
S 43 DX R LA T AR SR R R B R AR
LR IR iR A A B A e e T RUL AN
R @ L 4 L L N R IR = N NI T}
RS L P ke = A R0 Bt 7 25 L T B K i R B
k2000 t/(km* 2), HHERZFR WA E Y, HE
2024 4R RS, RO LK AR R AE A TR XK £ 3 K R
1 AL 35 6 902 km?* o AFF 58I IX S8k 4 9 2% 1 A% 0
IR S AL, Ak 5 B ) PR T O B R M g
it , B PR B XA A A 5 & U U A R R R 3
YIi K .

RECRTEAE IV TP AN 9 K&k
K 3R A AR R D R A R R R R AR S K
R H IR S T, FOSR DT B AR K R
U EREM A BRCR MREWIE M E S + 57
PRRREEY S [ N AR R SE R R S AR O R OF
T KEMIE . Fenta %5 B X 5@ B K51 & 1) 342
TFEAT T 40T, 46 A5 B0 s R K 2 BBk R i 35
PRI R ph R B . AR E T 20048 Y
S 6 R A OO0 KRl L R T R AR S
YR A T S PR AR iy R AR O 2 TR G R
R JEE L G e S R T S ik 34
THFEREZENIEMLE KR, BRI HER TR

S BE D3 I B UK A R R 6T BT 7 U VD R R A AL
B AN, K A I 0 i N R A A 32 DX R A
FAFFZ A X 5 AR R X R BIE o it . K
Ly XA Ay 8 (0 STV B A i 2 XU A, R B SR R
IR R A B A R BLA , JF AE B R LA
KEFRMGE ™, AR Y R, TR, 5
B AT AL ST R R A W T S D, - SR I K R
I, K 5 0 B T 2 R i A% S8 1) 4 3 T, 3 T
S K R R o H AT AR TR R DX T
2% BT g [ W9 2 R 5 | R Y K R ) BEAE R D
A 4 78 55 VR S B0 K I e Y G B Y, O 2R A
WO IE YRR RO R R B gz e st
H 52 A 22 & X K51 Xl 255 (Camellia oleifera) .
MR BE (Castanea mollissima) PRAE [ T B& + 142 h AF
G o VLRSI T2 ORI L XK £ AR FE R I
3SR /N X 22 A 1 3% S I Kl i L RO T R AR
Xof Ml A B K I TR B R AR T ) X AR R
I A 7= k5% i de K A A A A AT 9 R L X
T ) N o i T =S A N e R N U RIS
PR, g R B 2 Z R bRk Rl . DL B o A
A JEE T A [6) 28 S ARAE 1 26 B XK 4 3t 2k 09 52 il
8 22 550l A 4 T TR W 2 B 2 R XK B R Y R
e, XoF [] — 1 4 25 AU O [m) A B 7 o B R Y i Ak
WEFRAFTEAR I .

g LTIk A ST O 00 AP ) R A B X
P/ S i A I (S G BN BT N T i = o A N
% TR A AR 5 A g 7 o B R R S VR T X K 0 R B 5
M A7 = R AR . T, A R —E R
W3 3R G0, MU T 91X I R Rk, A 8 4 B B T
B U0 R I W AR 400K 3, A O KA T 5 A g B IR AR
FHF 897K = 3t 2% ma i A A, DA Sy K5l XK 4 3
JHG HE IR PR HERF AR

1 MRS Jiik

1.1 HREHER
A5 DX A, 1 IR L P B ] B 44 A5 FH T 852 9 A9 L



14 b IS EEE

46 %

FRAE 5 BHIE, Hb A g 50 B =48 A8 B R B L A% o0 X
B, R VG 4R AE 2 380 km B AL 5824 175 km, X B35
400~1 700 m, LLi Hi~F- 3434k 29 1 500 m, PR X K&
15~40 cm & ML B P BRI BbRE L 1) 6026 ~70%
BB 10%6~15% , 43 WL & 7 10~15 g/kg, HL ik
PERCHS o DX I b G T i 2 KU AR R
I 12.5°C, Bk i 1 832.8 mm, Hirh 6—8 A B & 5
SAE60%~T70% , H B 754 B SRR N B4, A0 X
BE79% , WA EL RN AR R R, SE Ak
B, 5 X D 26 A e L 9 o i 5 A IR SEARCh
F AR BT T0% ~90% , Z 4T R RIS, H 4
2% 3 PR Hb g B o A% T A B S 29 20%0~50% 6

a B4R b X I Ak

TF 5T DX R AR AR A2 Il A 50 29 200~300 t/(km?* » &),
DR 3 AL A0 5 SR B 194 4% Il 30 T A YA R R AR IR
RO fin % 1 500~2 000 t/(km? « )",
1.2 FEMEWIKKE RS

S AT K A3 R A BB B i — B R E
fAT A, {8 T3 i, 3950 M R AP i N TR M AL R 4
0 R G B A IR OB | B A I R 4D B S
HEZE TF %6 B OK RN & F ) 388 il #8 4r COhn &
B OKETE T R AR A AF A AL, i 5R
AT BN B 173 o 38 3k I 7 I 8 A RO B 2 SR
W (e E TR AR M (GB/T 50085—2007) ) /4
H Y B R 38 AT M R

d X2 ¥R

¢ X I M A A AR

B1 FEAEmRERG

Fig.1 In situ rainfall experiment sites
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Fig.3 Response of soil water content to rainfalls with different intensity
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Fig.4 Variation of runoff volume within 1*—3" plots on slopes with time
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Fig.5 Variation of sand production at 1*—3" plots on slopes with time
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Table 2 Differences in runoff and sediment yield
reduction benefits among different vegetation

coverage gradients

BRI 44 1J5Q %%EﬁBH(Tifmn
20%~40% FEWEIER  31.33 [28.1,34.6]  <€0.001
40%~60% RiHlE 747 [—1.2,16.1] 0.105
20%~40% FEURHIER  70.50 [65.3,75.7]  <C0.001
40%~60% FEUbHIEE 940  [—0.8, 19.6] 0.088
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