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Influence of the Morphology and Spatial Distribution of
Exposed Bedrock on Soil Erosion on Karst Slopes
ZHANG Xinyin', DAT Quanhou', YAN Youjin®, XU Xiaojin'
(1.College of Forestry, Guizhou University, Guiyang 550025, China; 2.Southern Sustainable Forestry
Collaborative Innovation Center, Institute of Ecological Civilization Construction and

Forestry Development, Nanjing Forestry University, Nanjing 210037, China)
Abstract: [ Objective] By studying the influence of the morphology and spatial distribution of exposed bedrocks on soil
erosion on karst slopes, it is helpful to deepen the understanding of erosion laws under natural rainfall conditions on karst
slopes, and to provide a reference for rocky desertification control in karst areas. [ Methods ] Through the monitoring of
natural rainfall, the effects of natural rainfall, the morphology and spatial distribution of outcropping bedrock on the
sediment production of karst slopes were studied by taking different rock-soil covered slopes as the research objects.
[Results | 1) The change in the morphology of exposed bedrock could significantly affect surface runoff, and such effect
was rain-intensity dependent. 2) The morphology of exposed bedrock was one of the key factors in the dynamic changes
of soil flow, and the spatial distribution of bedrock significantly affected the formation of soil flow under different rainfall
intensities. Among them, the aggregation distribution (R-type) was the most conducive to the generation of soil flow.

3) The change of bedrock morphology mainly affected the underground runoff under the conditions of light rain and
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moderate rain, while in large-scale rainfall events (such as rainstorm and heavy rainstorm) , the spatial distribution pattern
of bedrock was closely related to the formation of underground runoff. 4) The morphology and spatial distribution of
exposed bedrock played an important role in soil erosion and sediment transport during extreme rainfall events.
[ Conclusion ] The morphological changes of exposed bedrock significantly affect the trends of surface runoff and soil
flow, and such effects vary with rainfall intensity. In the future, soil erosion control measures should be taken according to
different rainfall types.

Keywords: karst slope; natural rainfall; morphology of outcropping bedrock; spatial distribution of outcropping

bedrock

Received: 2024-10-11 Revised: 2024-11-08

e AR kI BN A B i)™ B AR SR AT
—, BE R H L IR LRI AE S R GIR S5 RE IR, =
TR AR A Bk AR 25 05 MG 59 3t X 22— g i 307 4
DX, A T HAt 3t DX A7 7238 RR 9 o027 B 3R
FIHL R T8 BUAH 7 58 1 BUZ K SCR G . X R R R Y
C TIREH "G BUK R R TR R AT R A A
IR B 7K 3 T8 AU 32 M XK 38 2 3 L ) X
St T AR SRR M X 1™ A K R B X i X A
ASPREE ()= A A DR, e T R e X
SAR Ak TR 5 | S A BRI I N R SR TE

Bl R AR O S e i Ry M SRR AR — W2
AN 7 THT 5 W) e SRRk R R 4 R A AN (S 5 1 A
75 7K AT A 5 0 [ T A% 30 B9 o0 A, T EL e 5 4 e
A2 YL e 5 W 3B TR AR AL TR e AR R e
6 M BfE o AR R A B, R R Ok B Ak M R
BN BB WA R R, A E B w0 S e
P2 T Ml AR L 0k T BE A7, R 35 10T 3 v 5 BOR
i A5 o AL R W R B B A A A T 43 A AR R
R 52 MR 3 R 0% T S 94 3 TR 7 O 0 5 SR B R AR
WETE G 7 H AR R 25 PF T o T 285 0 R
SO A T AR A B R TG T R X R
AT T R W AT T AR R AR R R R A 0 R
4 TR 25 R T2 8 1) 25 oF g 307 400 DX 3l T - 3 R
DA S A TR 25 AR T I T
e o - A L DTS WA T T R i
IR S A1 T 2 [ A Y 22 S of S 2 R R M K o) i
P, PR AR OK S B9 AR v b AR S L
i R B X e T R R A AT R 2 A T
U0 56 TR e B 8 50 25 A 4 8 00 i 307 0 et Uk
LR I S 1 AR DL T AN (R A 2, AR R
Hh A A T A 7 A o T o A v AR R S
(), (45 — 3 Z IR A 3 22 0 e A A
AN AL 4 B2 e K ORI R b e T L A 3R AR A
SR 3 e W el UL A (BN IEEC 3l S

Accepted: 2024-11-15

Online(www .cnki.net): 2025-02-05

Bagl k2 Ee . B, WA RS BT B SR
B TN 25 8 10 88 2 A TR B s [ 43 A 28 Ak ) g 47
W Hb A AR Dl 52w X T B R Dl B A L
il i AR K AR R, DL S — 2 R T A
fRia PR B BB Y, ARGl [ AR M, B
RS 58 B 2A T MR K 233 ) 43 A 6F 3¢ i b 2% 5 b
PRV W VE T 8 7 A R AR 5 A3 8] 43 A X 9 i
FESE K R BIAE R o BFSE A5 R AR S B A +
T WA e XoF P T 0T DX 4R ok 1) B ) A B 9 42
BEE SR IR S RIE S %
1 #MRERE
1.1 HREHFER

R XA T 50N 48 5% B AR R X, K56 5
Hh [ P R A XA K o I X R T IR R A K B
PSR, BRI X FEL TR, FTY
153 CAEFE YRR R 1200 mm' ™ W 2 E
KAEMAL—10H .
1.2 Rt
1.2.1 REE3E R0HAETCR A M A R
TR DX W8 BT R e b 3 )23 Bl TR 6 R T A A R
B4 %M X R TR 29 20~30 em, 76 R K T R AT,
W - HERE S AT AL B AR KT A AR A
Jfid 5 mm fifi .
1.2.2 idcaEm IS JF R HT X 5t 4 32 g T Ay
e b AR R FE Y A K as [R) oy A dEAT R A L BT ERAR
WA LSRR S 2 m X 1 m X 0.35 m A IR 5 A9
&, FH R S 4D ) 1 35 A 1 88 1 T 1) s M 4 e b o
I e T 4 R IR I BRI B R AR AR K
M A SR K, T Y4 b SR A8 T D v 5 6 O A ) 141
PE SRR ST FE , T 30,20 10 17 B AL T AL T 42 A
B2 KA, FH ok WO A 438 v Ui 5 A AR RGO AL, DA AL
W U7 AR i 1 R FL CRE IR, I 40 AR IS TR L B Y
AEKAT , ISR TR b R L (D BRI A2 T (B D

ABAN RS b B BE O 157, A R EE R

http. // stbexb.alljournal.com.cn



o5 2 1

S VA - M R A A T3S B s 18] 4 A 0 W U R 3 3 K i % 5 T 23

5% MU FALBRE R HIAE 3%, HEEEA R T 05
TR BE+ 7 SOk HEATBIRL, JF 3 1 2 Bl S5 B A8 (K Y
LA AN 3 Fp2s [A] 43 A (LAY MAL RAD . Hirp K AR
LAY 88 B A T8 A3 i 12 1R 122, 28 (8] 43 A 34 5
By51 oA, 3 MR i 8 B 2 2 ] 43 A Oy LR (3450 43
fii) M B Ay A D) R AENCRE N D, BRI A K
o N 12081 2), AT 2021 4E 9 H 58 U %
HARE P HUEBE R 30 em, FRAr N 3R EE T
TR R 51 R 26 )2 (0~10 emD 1.14 g/cm® H1 2 (10~20
em)1.40 g/em’fl R )2 (20~30 em)1.40 g/cm?,

BRTUTEE
TRNCRE" S

]
BE  omem wx
Bl REAeRKEXETE

Fig.1 Schematic diagram of the runoff collection device for

the experiment

= = 2)

] me—

2 AEEERSREBSHETRE
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Fig.3 Rainfall during the monitoring period in the rainy
season of 2022
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Fig. 6 Influence of bedrock pattern and rainfall pattern on

surface sediment production on slopes
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Fig.7 Relationships between surface runoff and sediment production of four bedrock patterns
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