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Abstract: Due to the influence of extreme rainfall and high intensity human engineering activities, the advance
speed of the gully head in the Loess Tableland is intensified, which seriously threatens the economic and social

development of the Loess Tableland. In recent years, although large-scale Gully Consolidation and Highland
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Protection (GCHP) projects have effectively inhibited the development of traceable erosion on Loess tableland,
there are still serious problems of soil and water erosion. Based on this situation, this study investigated and
analyzed the soil erosion diseases of the typical GCHP Projects through field investigation, literature review, and
comprehensive analysis. The results show that the hydrology regulation function of GCHP Projects can be divided
into the table-land intercept area, gully head cut row area, gully slope cutting line of energy dissipation, and
channel held area. Currently, the GCHP suffers from surface water erosion, subsurface erosion of loess
engineering geological interface, blockage of drainage channels, and disaster chain of loess gully. The unclear
hydrological control mechanism and the mechanism of soil and water mutual feeding erosion disasters are the key
scientific challenges of the project. In the future, attention should be paid to the application of biological soil crust,
new soil improvement materials, and the complete quality supervision of gully protection tableland engineering.
This study can provide basic information for future research on the mechanism of soil and water erosion disasters
and engineering planning and design of the Gugou Plateau.

Keywords: Gully Consolidation and Highland Protection; loess engineering geological interface; surface water

erosion; internal erosion; disaster chains
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Fig. 1 Hydrologic control function zones of GCHP (Xiaokongtong Geopark)
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Fig. S Surface water erosion diseases of slope surface and slope foot
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Fig. 6 Typical cases and schematic diagram of subsurface erosion diseases on loess engineering interface
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Fig. 7 Typical cases and schematic diagram of blockage in cut-off drainage channels
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Fig. 8 Disaster chain of sliding, plugging, and flood of loess gully slope
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FRAR o F B iAW D5 I, T 2N T M B
e b [T 45 K R K AT T B SR T =l ) £ AL s R
e HE Tl b 580375 BN T3 Y AR A AR )
55 Bz 4P RO, Sl ek N T M A SN

s
(T
e

E10 AIEI@ERKEREEMRETERET
Fig. 10 Main controlling factors of surface water differential
erosion disaster of artificial loess slope

T R AR S
3.3 B b TR TS TS A TR kA 2 e AL A

T S G 0 % T A 2R AF T, B 5 [ 7R PR T
VI 2 5] 47 75 B 7 Ml 0 5 ThT 4 2 A AR 9 ik K
AR T, AMTE S E B 7 AU S i
2,0 T AFIEFE M (B, X - TR
TET 22 [ 4 15 o SR AR LR P8 1S R A 04, At T
AKX, A IR S i K AE B A2 i o T 3 bk
AR B AR I, TR T 5 I I S TR 3 o 4 I AL AR i
TR A% A 18 Sk 98 3548 S 1) AECHE 7 O T 125 B Ik i
BUKMPEYD, S8 s 8K, g £- TR 5
T S A A BB, T 3 ™ ) B TR KR e
ARG HURHE AR IR AL

B o TR S LT3 A TR AT T A DR R T



- 190 - TR SC b J5 TR b 5

55 5 4

R, 708 B b TR o A S ok A A )4 o 1
ESPSGIE -3 = A a FHl & ESEINE R R kot
A VBRI K AR | AL ) o i o 7 DA A P
B UG 0L A3 5 64 53 AT 5 e A TR S i U s o 3
R -5 K ST Y U1 RS | B U T T A AR BIL AR
LETE RS VA R TR AR B rh, i e B w3+ T
o B i I R P o 0 B LR R 5 TRABE

PR S TN e LR R s S T AR S
ok -SSR HLE]; 8 R B LR
BRI A RE TH R J7 R S5 B R K 3 7E 3 R W
T B B s T8 AR B B IS 3 0 b i
S5 AT W] 3 RS T A9 ko R 2R Y I AR AR R 4
PR, 5 09 v P TR 4R (B S (I 1) o

HE- TR A AE

A9 L) AR

BIYIERS . Rl AL

1 Et TR ERESmREHIE

Fig. 11 Mechanism of subsurface erosion disaster at the engineering geological interface of loess **~*
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Fig. 12 Evolution processes of gully disaster chain in loess
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Fig. 13 Interaction between engineering, ecological environment, and geological environment in the GCHP
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