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Abstract: Precipitation is the main cause of geological disasters. Geological disaster meteorological risk
mainly exists in casualties, property damages and the expected loss of interrupted economic activities that
are caused by geological disasters. Geological disaster meteorological risk degree can be expressed as the
product of disaster probability of precipitation factor times environment potential risk degree, and further
times vulnerability degree in numerical data. The effective rainfall data are selected as precipitation factor,
and hereby, the geological disaster probability fitting equations of effective rainfall for nine regions are es-
tablished. The potential risk of geological disaster is evaluated by the information method of the underlying
surface environments and the vulnerability degree is employed to a simplified assessing model, which was
related to three aspects of GDP, land-use and population. Then, the geological disaster meteorological risk
forecasting model is constructed. By using the products of QPE and QPF in high resolution, the mesh re-
finement business test of risk model is established. Compared with geological disaster records, the results

are illustrated to be reliable.
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Fig. 1 The distribution of geological disasters
and national weather stations in China

during 1951—2010
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Fig. 2 Three kinds of global fitting (a) and piecewise fitting (b, ¢) curves of disaster probability

caused by effective rainfall in Yunnan-Kweichow Plateau
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Table 1 Critical warning values of effective rainfall on geological disaster (unit: mm)
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Fig. 3 Vulnerability map of geological disaster in China
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Table 2 The grading proportion of vulnerability degree in nine warning regions

£ [LE[4 Ak O R # R ZE L £t =5 R T VR
115 5 5 0. 180 0.118 0.316 0.047 0.062 0.036 0.098 0.070 0.073
B R 0.079 0.182 0. 006 0. 084 0.115 0.248 0.073 0.136 0.078
5 0. 040 0. 086 0. 001 0. 055 0. 088 0.318 0. 034 0.192 0.185
e &5 5 / 0. 094 / 0.003 0.103 0.238 0. 144 0. 364 0.053
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Table 4 Verification of meteorological risk model about 172 geological disasters in 2015

WA pigth 1, Fag ) wE Ll #E Lk Ll b
78 i 4 | S
& BEAs RO (V40 (M40 (a4 (140 CNgo g G
A AT WEL 20 24 30 53 45 152 128 98
R MR He s/ % 11.6 14.0 17.4 30. 8 26. 2 88. 4 74.4 57.0
WE 7 26 53 68 18 165 139 86
fa& b )
LA/ % 4.1 15.1 30. 8 39.5 10.5 95.9 80. 8 50. 0
. WAL 2 26 79 63 2 170 144 65
L/ % 1.2 15.1 45.9 36.6 1.2 98.8 83.7 37.8

5.3.2 MmALR % S R sk

Sy Y G B AR RUA A0 Ak 7 e T ASOR L 8
A s 285 A T b BT o K Ok AR SR R 0 A AT B AR AR 1R
M. 2016 4F 6 H 30 H20W % 7 H 1 H 20 i, &
PEIEIAL ST R 42 BT IR A5 L 3 PG 1] AR S B R R K
b A H PR AR I AL PG R A 2R T e R L A
B AR ER 43 b X AT KB , bR KT . 58 R K
SEEZ MR F WA T H 1 HTE Bk X L&
A 317 MR E ., R EER 7 A 1 H 09—10 B}
KA AT R M 5T U S R R B b B R R
o 55 A0 1 TSR S HE e T b b Xt e 2R 38 R b i
G FEAEPIEITT X B Bl R
X RS 3 AT R AF PH 5 R AR E 8y
T I U (35 1), I AN A R 3 (5 kD R A T
(1), R Ja R G BE W 7 R 2 6 A2 38 Bt 3
B BT B A T 35 355. 6 TG 2K BN
R 767 N TN G Ry /N 5T R A

XFH 2016 4E 6 A 30 H 20 B4R 1 24 h QPF
630 H20/BZ%E7H1H 208 QPE Stk
. QPF 4R A F 47 (100 mm X ) 5 52 8L 4y
A A — B0 B S Dl e R L, QPF K2 T TS 1433k
F] 0. 22,3 & F EC KZW TS 43 (0. 13) ; QPF i
R fl QPE SZ4L 3 [ K b B A — 3. B QPF Fil i

0 L AW {1265 52 100 D 8 A /)N o R DR 3 TR AR X2 T
07 | e e [ e R = I P R = I 5 N [ )
262 mm, [ S50 4RF R RN XA F i b B AL L 2
JERAL R B XL i e 5 PH R P 22 BN 4 e R A
b, L b 22 g B e K R /K 35 595 mm,

W7 H 1 H 10 BfRT 16 d BZ R QPE (&4
AR o I FH MK E SRR RS R T A 1
H 10 B A5 %50 R o B09ME 2 | fa B B 0 XU B2 7
(B 4, 45 R B8 £ A W & =50 mm [ X 5
(JEl 4a) , 75 50FR 2t 809 ME 2R 3% 3l =60 0 (T 4b) .y
MET S EHE RN =100 mm Ay X 8. A5 8% &
HRMERILAR =800 CT 20 - fa b BE (] 4o) I A
R CIT 80 KRR B (P 4d) SEAR B (T 90
B0 X FE R A AT 5 I 4 AR A o (0 S £ X 99
XN, F2 5 R I  IRU G A R G 5 L 45 R
TR IR BTN R BOR AR A B A W (1 g0
H R M AR IR N 81, 6 %0, H. 78 Y69 5 B i Mk R 4y
KT 900 f b B ¥4 oy % €6 L B 68 0% (I 4%, 1T
) Hh RS (0 TV Lk 95, 1% 5 KUK B 72 5
xR L o 0 T B 2 L 0 U R L
T LA 56. 1%, A HC K S A3 BOR R G
xS T S A 22 T DRV B R A s R
L 4d) o BEACHT Hb B A1 o 45 XU RS 25 4 3



T R F

S5 RS R An Ak ) A AR T ek R HL R 1317

105 107 109 1t 113 115 117 119°E

50 75 100 125150 175 225250 275 300 325 350 mm

105 107 109 111 113 115 117 119°E

\\\\\\\\

105 107 109 11 113 115 117 119°E

()7 5% 7 (=50 mm) , (b)ﬁiﬁﬁﬁiﬁlk’fﬂ%$ , (c)i’@ﬁﬁﬁ%ﬁﬂﬁ@f » () b T 9 XL
Fig. 4 Effective rainfall and the results of geological disaster meteorological risk for 10:00 BT 1 July 2016

(Black points represent geological disasters)

(a) effective rainfall (=50 mm). (b) effective rainfall disaster probability,

(c) danger degree of geological disaster, (d) risk degree of geological disaster
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meteorological risk model
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