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Fig.1 Schematic diagram of rainfall device
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Fig.2 Variation process of runoff at rock-soil interface with rainfall duration at different rock surface inclinations
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Fig.3 Relationship between statistical characteristics of rock-soil interface flow and rock surface inclination under different rainfall
intensities

2.2 AT FERIRFEFHE FEANF] R 95 18] 22 5 AN S, TOAHRI RO R, PR B b

MR X A A AR L R SRR LR, e EAFPS B R 2R R A - AR K ik vt
I AR IR AL B 0 AU A NS RSN 38, 3& BRGLE (5%~33%) RlEMUfIE IR, AEs - iR
A - R IRBE (R 1D o ATRUREL, MEEXEA - XK R TR G EE (64%~95%) BB S KIS K,
S PR 1A TR G- R A RARAE SN A A R B R R IR BON R, W
AEVZEW, BB, G-t AR, A k. MESETEM T, WReE - A K s b
1S 45CHIRESIEL 50%. SRS HRAEVIEE . By EEFEMIANK MOARIRI R 98 T, A - Ik ik b Lt
HEEMEASEERT, — Bt N LRI Bt R AR i DR N TN | = =l b 1T 00 A N 2 A
— R BEN LY B R MR BN B R A AR IR . A R Aoa A R R A - RS
A AR - LS, 2 R BRIR EEEX 2. i CHTA 45°0 60°, 75°) KA K TTHRE KA L
2.3 AL FRERIKSRETTER I Bk MBI E- AR Camiifm 900 . K

DTSRRI TR TR R (B 4>, MRS Wi, AR BIER 3279 98 mmvh I LAACA THIfH
AT, PRt ORI G B AR f e fD fi145°, FI5R 63 mmvh I R 5 TS



517 B

JREE: ArBALIX R A - SR O AR AR 113

T U 55 R SRR/ P AR, (BP0 B R 7K 7 2k
TR (1%~3%) o XF LEAARIUNS Bk Rt i R ik

OAREL, AR LS T A RN AR 3

L

® 1 A-TFRERRFEHHE

Table 1 Loss characteristics of rock-soil interface flow
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Rock surface Rainfall intensity/ Theoretical value of outcrop Theoretical value of U u Amount of loss o

rock-soil interface Loss rate/%

inclination/(°) (mm-h™) rock surface flow/mm rock-soil interface flow/mm flow/mm /mm
26 3.49 8.09 3.53+0.06 4.56+0.06 56.37
45 49 6.58 15.25 7.46+0.08 7.79+0.08 51.08
63 8.46 19.60 9.49+0.06 10.11+0.06 51.58
98 13.17 30.49 14.57+0.22 15.92+0.22 52.21
26 3.25 5.72 2.3+0.04 3.42+0.04 59.79
60 49 6.13 10.78 4.99+0.09 5.79+0.09 53.71
63 7.88 13.86 6.19+0.06 7.67+0.06 55.34
98 12.25 21.56 13.39+0.20 8.17+0.20 37.89
26 1.17 2.96 1.93+0.01 1.03+0.01 34.80
75 49 3.33 5.58 2.39+0.00 3.19+0.00 57.17
63 4.28 7.18 4.21£0.07 2.97+0.07 41.36
98 6.33 11.16 6.30+0.00 4.86+0.00 43.55
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Fig.4 Proportion of runoff generation at rock-soil interface under different rock surface inclinations
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Fig.5 Linear relationship between rainfall intensity, rock surface inclination and runoff generation characteristics
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Simulation test on the formation of rock-soil interface flow from outcrops
in the rocky desertification areas

Zeng Xiu, Peng Xudong®, Dai Quanhou, Liu Tingting, Xu Shengbing, Cen Longpei
(College of Forestry, Institute of Soil Erosion and Ecological Restoration, Guizhou University, Guiyang 550025, China)

Abstract: Rock-soil interface is one of the main paths to transform from the outcrop rock surface flow and surface runoff
infiltrating into the underground fissure flow in the rocky desertification area. Among them, the rock-soil interface flow has
posed a significant influence on the transformation of rainfall runoff, rapid underground leakage of water, and soil erosion or
leakage on slopes. This study aims to explore the formation process and transformation mechanism of the rock-soil interface
flow from the outcrops in the karst rocky desertification area. A series of artificial rainfall experiments were carried out after
simulating a typical rock-soil interface from outcrops. Specifically, the driving factors were rainfall intensity, rock surface
inclination, and rock surface shape. The test conditions were the surface slope, underground fissure density, and soil layer
thickness. An investigation was made on the production and output characteristics of the surface runoff and such subsurface
flows as the interflow, rock-soil and non-rock-soil interface flow under the rock-soil structure unit with the exposed rock
surface and soil. Then, the formation of the rock-soil interface flow was analyzed to clarify the influence on the transformation
of runoffs around outcrops. Results showed that: 1) The amount of flow at the rock-soil interface increased first and then
stabilized during the rainfall process. The amount of rock-soil interface flow formed by rock surface flows from the outcrops
(rock surface inclination surface were 45°, 60°, and 75°) was much greater than that by only the seepage flow in the soil (rock
surface inclination was 90°) under the same conditions, where was 4.78 to 16.58 times of the latter. 2) There was little effect of
rainfall intensity on the loss of the rock-soil interface flow. However, the rock surface inclination presented a significant
impact on the loss of the rock-soil interface flow. The smaller rock surface inclination was, the greater the loss of the rock-soil
interface flow was, in which the loss was more than 50% at the rock surface inclination of 45°. The rock-soil interface was
directly formed by the rock-soil interface flow. A strong recharge was obtained on the non-rock-soil interface flow, where
about half of the interfacial flow was eventually lost in the form of non-rock-soil interface flow. 3) The rock surface inclination
was the main factor affecting the generation and distribution of rainfall runoft, followed by the rainfall intensity. The rock-soil
interface flow contributed to the total water loss, and then decreased with the increase of the rock surface inclination, whereas,
there was an increasing proportion of non-rock-soil interface flow to the total water loss. The surface runoff and interflow
contributed little to the water loss. 4) Both the yields of rock-soil interface flow and non-rock-soil interface flow increased with
the increase of rainfall intensity, but decreased with the increase of the rock surface inclination. The initial and stable flow
generation times decreased with the increase in rainfall intensity. But there was no effect of the rock surface inclination on the
initial and stable flow generation times. The time to form the stable production and flow path at the rock-soil interface was
faster than that at the non-rock-soil interface. Once a stable path for water migration was formed, there was a rapid response to
the changes in the rainfall intensity. The finding can also provide a theoretical basis for the generation and mechanism of
runoff around outcrops in the rocky desertification area.

Keywords: rock-soil interface flow; underground fissure flow; runoff producing process; runoff losses; outcrop; rocky
desertification area



