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Effect of Rainfall Patterns on Stability of Shallow Landslide
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Abstract; The effect of the rainfall patterns is often ignored in studies of the relationship of rainfall versus shallow stability of
landslide. This paper takes four representative rainfall patterns including uniform, delayed, advanced and central ones as the
object of study to explore the effect of the rainfall patterns on the height of ground water , based on the hillslope hydrological
model proposed by Rosso. And then the infinite slope failure model is applied to establish the stability calculation model for
shallow landslide, and the effect of the rainfall patterns on shallow landslide stability is analyzed. Results show that rainfall
patterns have strong effect on the stability of shallow landslide, with the delayed rainfall having the lowest safety factor for
shallow landslide, followed by uniform rainfall, then central rainfall, and lastly the advanced rainfall. It is found necessary to
consider the effect of rainfall patterns for determining of the critical rainfall and analyzing of the susceptibility of shallow land-
slide in a region.
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(Montgomery and Dietrich, 1994; Wilkinson et
al., 2002; Casadei et al., 2003; Chang and
Chiang, 2009; Rosso et al. , 2006; Wu and Slide,
2010).

TEFEFE U5 & 1Y ¥ 2 1 052 b . Montgomery
and Dietrich(1994) #5371 K4 R 55 J8 15 31 R 7K (o2
BER IR L SR HE N VR 2 W A P T AR A L B 5T
Waf R 32 0T 3 2 i 3% 1 R A R S R 5 Rosso e al.
(2006) FENT. 1 7% JE R T 568 55 70 A T g s ) 38 b 7K S
BERL, H b 5 22 AR (AL B L 33 Ak P JBE
PR 5D IO 2 3 T T SRS PR T SRR, B R T
SER JEE R TG BT R T B R . R T ST )
TR 3 7 g B 1) O 2R o R B R 2 i — o T
JETN CRIFEREAS R e A b BRI R B2 AN A U8 1Y)
TR L) Y R FR S5 R P b KA = BE DG R L SRS At
ATTRRIEA T VR 2500 D A0 R 1 AL, K T A 552 s e
IE AR BERT ORI S — BN s AR BRI AL A AN
[F] o3 T 5 52 A A B T T 7 P R AN [ 1. B B A
KRR TR MR BIFFE v 25 1T I 2R B S Wl v = T
WAREPEWT ST LT AT

PRI AR SC LAY 5 Y s 1 R 3 i 2 L % e (L
AU 4 Fp A CRER PRI SR X 4, 52T Ros-
so et al. (2006) $ H 1) 35 Hb 7K SRR , H4) 12 2% F B
TP 2 TR 50 M 18350 22 B 33 e 7 A7 7 B I o 7Bk 1) )
A IG FR SR R T 2 B 3 2 T S T KA AR Ak
(RISEI , HE T 455 JCRR IS, 7 TR 2 T S AR
SEPETT SR, BIF 5 B T SIS B0 v 2 1 SRS E
)5 M.

1 Rosso 7K SCARRY

Rosso 3l 7K SCRERY i) 37 58 7 DA T Rk 1
e e B 7K JE SRR 5 L KA 2 5 3 THI A BPA T 5
ST R TR AR T 58 A 2 5 7 AR Y B B
R 1l A 12 B DR T B 7K S SR I 8 s P 0k
A R TR 3 » (] B 3B T P-4 T 38 T A 139 2 7K 5
DX 355 o A Pl A B T L) B T S v 6 R K I T 4 R
53T .

B b ARSI BARIE Ry = (m) s H R KA
JESR h (o) BT 5 7K P T IE A1 R 0C7) o R 5 B2 Ry
p(mm/d) , Fe— A% DL _E AR AR a (m®)
CRIRI AR AR 311550 W 4% BT 1Y) BT A B BR.OT 1Y)

BT 3tk SO A
Fig. 1 Hydrological model of shallow slope
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Fig. 3 Computation model for stability analysis of shallow
landslide
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Fig. 4 Ground water level versus time for different rainfall

patterns
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Fig. 5 Safety factor of shallow landslide versus time for

different rainfall patterns
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Fig. 6 The critical rainfall of different rainfall patterns
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Fig. 7 The distribution of unstable shallow landslide in Shenxigou watershed under different rain patterns
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