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PROBABILITY ANALYSIS OF RELATIONSHIP BETWEEN LANDSLIDE
AND RAINFALL IN CHONGQING AREA

ZHANG Zhen', LI Shi-hai', MAL{’
(1. Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China;
2. Chongging Meteorological Bureau, Chongging 400000, China)

Abstract: Historical data of landslide and rainfall of 577 landslides in several decades are analyzed and the
hydrogeology conditions in Chongqing area are introduced in detail. The relationship between rainfall and
landslide is investigated in respects of time distribution, intraday rainfall, rainstorm, comparison of time between
landslides and rainfall, and comparison between the days with rainfall and those with continuous rainfall within ten
days before the landslide; and several conclusions are drawn which prove that the relationship between rainfall and
landslide is close. The quantity of landslide has direct ratio with rainfall. Landslide usually occurs within four days
after a rainfall and within one day after a rainstorm. On the assumption that rainfall begins to infiltrate into soil
when rainfall is 3 mm, if there is 3-day continuous rainfall, the possibility of landslide is very high.
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Table 1 Relationship between landslides and intraday

rainfall
[Egs! HHUA o R S A%
0 164 28.4
/N, (0, 10) mm 96 16.6
TR, [10, 25) mm 81 14.1
KW, [25, 50) mm 49 8.5
M, [50, o) mm 187 324

1 Palsn, A 164 MEHRAER S RER
BARR, 7 BRI 28.4%. 16.6% I & AE 14
REEANT, 14.1% M BOR A9 RBET R, 8.5%
(R0 38 R AR IR R B R, L 22 O 2 T PR 3 B
T IE 32.4% . T LR I 1 R 2B 7 A T 1T
R, — R BB N R, BAR 28.4%MTE I
KA REA BN, ABAEIX L I R A 1 HT 10 d
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Z DR — R MR A I R 5N,
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Fig.1 Comparison of everyday rainfall before landslide
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Table 2 Number of rainstorm days in ten days before
the occurrence of landslide

WO AERIRT 10 d Y FE i 577 A R T

IR Hud et EL1/%
1 186 322
2 115 19.9
3 12 2.1
4 2 0.3
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Table 3 Specific condition of one rainstorm in ten days
before the occurrence of landslide

R AT L il 186 AN
LKA " H LE1/%
0 81 435
1 15 8.1
2 9 4.8
3 8 43
4 8 43
5 20 10.8
6 3 1.6
7 30 16.1
8 2 1.1
9 10 54
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Table 4  Specific conditions of two rainstorms within ten days before the occurrence of landslide
2 YR R
) 2 YR T EL A 1 B T I [ WHHUA A 115 AN LL /%
IR %ud

WCORAERTIAE 0, 1d 42 36.4
WIORAERTIEE 1, 2d 1 0.9

0 45 39.1
WHORERTIEE S, 6d 1 0.9
WHORAERTIEE 6, 7d 1 0.9
WHORAERTEE 0, 2d 7 6.1

1 WYORAERTEE 2, 4d 2 10 1.7 8.7
WYORAERTEE 3, 5d 1 0.9
WIYCORAERTIEE 0, 3d 7 6.1

2 11 9.5
WHRERTIZE 1, 4d 4 34

3 WHORERTIEE 0, 4d 1 1 0.9 0.9
WHORERTIEE 0, 5d 2 1.7

4 WRAERTEE 1, 6d 1 4 0.9 35
WHORAERTEE 4, 9d 1 0.9

5 WYCORAERTIEE 1, 7d 1 1 0.9 0.9
WYCORAERTIEE 0, 8d 40 34.8

7 43 37.4
WYCORAERTIEE 1, 9d 3 2.6
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Table 5 Relationship between landslides and month

H4/A R eI ot MR L%
1 2 0.3
2 1 0.2
3 3 0.5
4 14 24
5 27 4.7
6 88 153
7 248 43.0
8 147 30.2
9 15 2.6

10 3 0.5
11 2 0.3
12 0 0.0
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Fig.2 Relationship between landslides and month
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Table 6 Time of nearest rainfall before the occurrence of
landslide

BB SRIE I 1 KFER A AT AR SR SIES

g Y VE PN > 1%
0 413 72.0
1 55 9.5
2 39 6.8
3 31 54
4 18 32
5 4 0.7
6 1 0.2
7 2 0.3
8 7 12
9 4 0.7

e 0 BB OR R RIE I — IR R A IR SR, 1A
BT B R A R B UK R AR O A BT 2 1 d, KR
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Fig.3 Comparison of the nearest rainfall before the occurrence
of landslide
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Fig.4 Days with rainfall in ten days before landslide
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Fig.5 Days with continuous rainfall within ten days before
landslide
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Table 7 Comparison between the days with rainfall and
the days with continuous rainfall

10d WEFER 10 d WIELEREW HEESE RIPSSE T
MR Hud R Hd "~ I L1/ %
3 1 33 57
3 2 'y} 73
3 3 14 2.4
4 1 5 0.9
4 2 38 6.6
4 3 98 17.0
5 2 5 0.9
5 3 57 9.9
6 2 7 12
6 3 'y} 73
4 % it
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