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1
Table 1 Stability class definitions

1 SI> 1.5 Stable dope zone

2 L5> SI> 1.25 Moderately stable zone

3 L.25> S > 1.0 Quast stable slope mne

4 1.0> SI'> 0.5 Lower threshold slope zone
5 0.5> SI'> 00 Upper threshold sbpe zone
6 SI=0 Defended slope mne

S SRR

Fig. 5 Soil saturation index mip

B4 bR

Fig.4 Stability indes map

2
Table 2 Statistical summary of surface sability in the study area

(km?) 961 320 378 388 251 133 %31
(%) 39.5 13.2 15.5 16.0 10.3 55 100
() 0 2 10 41 50 16 119
(%) 0 1.7 8.4 34.5 42.0 13.4 100
( /km?) 0 0. 006 0.026 0. 11 0.20 0.12 0.049
16%, 0.1 / km® SI 5
Quasi— stable( ) 10
R 8. 4% , 1) SINMAP Slope Flow
378 knt’, 15. 5%, Diredion Contributing Area Stability Index Saturation
0.6 / km® SI Stable ( 9 ,
) Moderately Stable ( ) DEM Map V iew

Slope — Area Plot,
1281 km®, 2.7% Slope— Area Plot 4 :



4 463
[J]. ,2000,20(3): 246~ 250.
( 6) [6] R s GIS
P [J]. , 2000, 20(4): 307~ 313.
S[="15 1251005 00 [7] ,
164006 A%g%ﬁ%ﬂﬁlﬁﬁ [J1. ,2000, 20(4) : 326~ 330.
~ 100000 : [8] ,
;é 1728 [J]. ,2001, 21( 1): 24~ 29
B [9] , , .
!3. 10004, [J]. ,2001,21(1): 52~ 56.
& [10]
100
[JI. , 2001, 21( 3) : 236~ 241.
10 [ 11] ) .
: [J]. ,2001, 21( 3): 250~ 256.
[12] ,
6 - [JI. , 2001, 21(3): 262~ 266.
Fig. 6 Slope area plot [ 13] > > - GIS
[J]. ,2001, 21(3): 334~ 338.
2) [ 14] R . GIS [J].
, 2002, 22(3): 300~ 304.
’ [15) : . 1.
’ ’ L2002 22(3) : 305~ 310.
DEM [16] L
( - (. ,
) s 2002,22(3) : 335~ 340.
[17] —
3) [JI. , 2002, 22(4): 390~ 3%.
[18] , ) ,
[J]. ,2002, 22(4):397~ 402.
[19] ) ) )
[J]. ,2002, 22(4): 436~ 440.
19 SINMAP [20] , ) -GIs
[J]. ,2002, 22(4) : 94~ 69.
: 89. 9% 2l L
, 2003, 23(1): 25~ 31.
? [2] . . [J1. )
2003,23(1): 193~ 199.
Bft: A KA Robert T. Pack # AFF K9 SINMAP 3k [ 23] , : 1. ,
B, BB MHAE HREHL BN AL RS T LH, 2003,23(1): 230~ 235.
| R IR 6 [24] . .
[J]. ,2003, 23(6) : 728~ 733.
: [25] deJong SM, ParacchiniM L, Bertolo F, et al. Regional Assessment
[1] , [M]. of Soil Erosion Using the Distributed Model SEMMED and Remotely
,1998. Sersed Data] J]. Catena, 199, 37-291- 29%.
[2] CookeR V, Doomkamp J C. Geomorphobgy in Environmental Marr [26] € » [M].
agement( 2nd Edition) [M]. Oxford: Clrendo Press, 1990. 79— . 1992.
105. [27] Carrera AM, Cardinali M, Detti R, et al. GIS Techniques and g&
[3] s R . [J1. tigical models in evaluating landdide hazard[ J]. Earth Surface Pro-
, 2000, 20(2): 176~ 181. cesses and Landforms, 191, 16 427- 45.
[4] s R [ 28] Dietrich W E, Wikon C J, Montgomery D R, et al. Analysis of ero

LJ]- ,2000,20(3): 218~ 221.

sion thresholds, chamel networks, and landscape morphology

using a digital terrain model [J]. The Journal of Geology, 1993,



464 24

101: 259- 278. 24(1): 43- 69.

[29] Montgomery D R, Dietrich W E. A Physically Based Model for the [33] Beven K J. Topmodel [ A]. In: Singh V P. Chapter 18 in Canputer
Topographic Control on Shalbw Landdiding| J]. Water Resources Models of Watershed Hydwlogy [ C]. Littleton : Water Resources
Research, 1994, 30(4): 1153- 1171. Publi cations, 1995.

[30] Wu W, Side R C. A Disributed Slope Stability Model for Steep [34] O Callaghan J F, Mark D M. The Extraction of Drainage Networks
Forested Watersheds[ J]. Water Resources Research, 195, 31( 8): From Digital Elevation Data[ J]. Computer Vsion, Graphics and Inr
2097- 2110. age Processing, 1984, 28: 328- 344.

[31] . [M]. : [35] Taboton D G. A New Method for the Determination of Flow Direc

, 199. tions and Contributing Areas in Grid Digital Elevation Models[ J].

[32] Beven K J, Kikby M J. A physically based varable contributing Water Resources Research, 1997, 33(2): 309~ 319.

model of basin hydrology [ J]. Hydmwlbgical Sciences Bulletin, 1979,

Remote Sensing & GIS-Based Distributed Hillslope Stability:
Quantitative Evaluation Model

WU Li"?, ZHANG WarrChang', ZHANG Dong', ZHOU Jie®

( L Internationd Insitute for Earth Sysem Science, Narjing UniversityNarjing, Jiangsu 210093; 2. Dep artment of
Geography Irf ormation Engineering, Southeast University, Narjing, Jiangsu 210008; 3. Siate Key Laboratory ¢ Loess and
Quaternary Geology, Institie of Earth Erwironment, Chinese Academy of Sciences, X{ an, Shaanxi 710075)

Abstract: Natural disasters such as landslide and soil erosion are severe in China. Therefore, effective evaluation of
slope stability further provides the warning for local/ regional soil erosion, which is essential to the precise prediction
and effective prevention of these catastrophes. Many approaches have been proposed in assessing slope stability and
landslide hazards in the literaure, the commonly-used approaches include (1) field inspection using a checklist to
dentify sites susceptible to landslides; (2) projection of future patterns of instability from analysis of landslide mvento-
ries; (3) multivariate analysis of factors characterizing observed sites of slope instability; (4) stability ranking based
on criteria such as slope, lithology, landform, or geologic structure; and (5) failure probability analysis based on
slope stability models with stochastic hydrologic simulations. Each of these is valuable for certain applicaions. None,
however, takes full advantage of the fact that debris flow source areas are, in general, strongly controlled by surface
topography through shallow subsurface flow convergence, increased soil saturation, increased pore pressures and shear
strength reduction. In this study, a distributed modeling scheme based on digital elevation model (DEM), takes ad
vantage of geographic information system ( GIS) and remote sensing information coupling with the Infinite Slope Stabili-
ty Model to quart ify topographic attributes related to slope instability and landsliding so as to mapping the hillslope sta
bility entitled as SINMAP was introduced in detail, and its application to a 2431 km” watershed in Shanxi Province was
conducted and tested with the discussion of the field observations. The experimental application indicated its good apr

plicability and operational value in quantitative evaluation of surface stabilities in basin scale areas.

Key words: remote sensing; GIS; hillslope stability; SINMAP; Infinite Slope Stability Model; Surface Stability Index



