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Abstract: Geological hazard forecasting and early warning are crucial measures for preventing geological disasters and
minimizing casualties. Since the initiation of geological hazard meteorological risk early warning in 2003, 80% of mountainous
provinces, cities and counties in China have implemented such measures. However, the independent construction model at the
provincial, city, and county levels is inadequate to meet the collaborative needs across ministries, provinces, and the integration
of cities and counties. This paper presents the case of integrated construction of meteorological risk early warning for geological
hazards in Zhejiang Province. Following the principle of “provincial forecast extends to county, municipal forecast to township,
and county early warning to village (point)”, the integration and exploration of trend forecasting, daily forecasting, short-term
forecasting, real-time early warning, and the ‘intelligent prevention of geological disaster’ app have been conducted. A full
lifecycle control and prevention business system of geological disaster with visual supervision and closed-loop means of

intelligent prevention of geological disaster APP application has been established. Additionally, a digital product system for
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geological hazard prediction and early warning, tailored to the characteristics of Zhejiang Province, has been developed.

Keywords: geological hazards; grade forecast; risk early warning; integrated construction
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Fig.1 Map of geological hazard prone areas in Zhejiang Province
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Fig.2 Time scale diagram of forecast and early warning
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Fig.3 Structure framework diagram of forecast and early warning work
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G—HU K F e R a1
R,—— T4 2 T 5

Ry—— W P

Ry F%Tﬁ lez'J,

ko ki [i] Uﬂ /2%\@[,
e—BIE{H.

L Ge it 4T, WA SR 4y b o K 3 S4 7 5 T
MR R T Hb TR E K AEET 3 d A FETR A 5 83.9%,
AT 7 d SRIT R 5 M5 9 F R A O SRR R AR H e
R AR 52 B 63 T -5 b S5 9 5 R A A 0L R A8 43 AT, eI T
W H 25 BERT 24 h A3 AR, B H OB R TR R
HI 7 H R R0 AT G W7 VLA M BTk kA SR
SRR

T G TR AR B B 7 SR AR BT A, HAR R
FH 200 ~ 500 m A B 14 I BT, PRAR P 0 o A% 14 22
S R TR TR (5 XU T RIARE R ) AN T), R FH £ e 5
S M) D]~ R B0 48 W A A AN [, 3495 P 22 0 )

e VA E TR N
222 EGRSC TR )k

TGS TR 3 LR FH R TR 5 B -5 s (2-D il %) 1 I
SRR B k0, WiV A DL BT X R
I, GETT AT 7 S A A e I 3 R R 5 B (1) TR TR
Dbt (D) Z, FEXT AR RR T, DL 437 (X 2) R
BRE A% B (77 o X)) B B 130 1 1l 28 (1-D i £8), It
MR M4, $EBORE I (1 h, 3h, 6 h, 12 h, 24 h)
BB L RS L 2L A A T A S it ST 2 3 S N
(F5). HHT, MG 2 b 5o 3 XU JH 2 100 H , AR
b 5T U AR B B SRR TRAG L L 32 FAR B AU 7K A7 22
SRR AR, %A SEEUH A RS A0 G ¢ — 3 — B KUK Bl
AL

R(H) = aH" (2)
K ROH)——PFE IR
H——PFFBHK

RIESAE

a




- 26 - Hh [ M KCE 5 B iR A 4R

%24

100 ¢

— [ g (LTOFE)
M% (FEEmEL)
28.19 M ()

= 145 R=28.147 H 0
=)
& .
— 10}
=~ 8.5
%’%( 6 \6'4
Q—L_:l
Q& L]
3 R (90%)
2.3 R (70%)
/ R (50%)
2015-11-12 8:00—2015-11-13 8:00
) R (30%)
1 10 100

Ditt/h

B 5 BHSEERE D HEREREER"S

Fig. 5 Schematic diagram of the I-D threshold model for county-level

real-time early warning!"®

b——mHE %L

23 TWERGHEK

R F b J5 ¢ T S DA TV 55 7 2K, SR T a5
WA, BT R AN & T4 T B — IR i i
5, P A g Bl e K& g s A . 5K
i rbors AN TR R AR | AR RN B AR, A0 B
G ARG, IR S, B A SRS AW
b 55 PE R P R RR 5 Bl b e 32 5 AU A
F TR Sy 4 TR TV — IR Akl 55 S AL A
WA TIReH L A R | BRI AL A
GUIRE; Y SRR SR T T ARG L ST R
g HAh W% ¥ R w61 F & Bl n
R 55 %% . &% B2 4B i S IR A e — ik, i B
G FH b we v PR AR HEAS X, I8 R A8 Bl oo B, 25 A
MG KRS T e TR RS R 4T b B 9K A G TR
RIS B TR, 85 T i g 5 i Bt S A e, T P
WEH, RS T BT 2290l 5 al G FrgdE At
PRSP A4 5, (R, TOUH 004 ™= ot 3 ok a0 il 55 2
1, SEH A b o 9 3 BRI 45 S ot . BB & A4k S 4R
HETE R AL = R 55
23.1 FHHM T RG

LR T ARG L LA WA . T, ZTT R

5t 9 DX SRS 73 B ) e Ml ZR 4, 0 35 M AR A B

L SIEE T i AN DSy i o TN 1K SR TN S BT T
a R AT . AT R Gl T AR S R AR
TR T A K P, T8 T B 2 T 4
R, A OB T2 S R, A TR SRR 4Y

Ty BIHIVET . BB ST R A, A G I A T
PR LR G, T UM I U A A5 R TR ¢ € R
HEAT KA o TR, 2830 1 T AR A4 3 h R TR 41 25090 52
Jiti [ Sl Ak S I P AR
232 SEATHEF RS

SR TV T R G A B AR A LR, SR b K
BeoB s L RUBR B 3 X AN & AT R AT S [ s ik i,
B /INI A RUBS T (5 8. 32 B 0 R A 6 A5 AR E Ak
BT S M RN T R R A A L S T
F2 G005 . 5 9 IRV 97 91 X B et A A DG IR L i < 5
K SCHB I RN R Wk, A WS RN 5 1 h, 3 hy 6 h,
12'h, 24 h (HE B 200G SRR RN B (1A T X E R, R
FHAS ) 175 B 149 e e 008 A5 R A Sy 4 i i ¢ 53 DRI B
N S8R = I B VAN Wik
233 (LS HHMEE RE

SRy DRI 1l ¢ XU T i 1904 15 2 14 4 55 P B 1
IS, — IR AL TS S AF A T XU Bl 42 25 B A A
RS FHZ 0 “ MR B B APP, il ik B S i, SCI Ay
Vb I I A TR | SR S |l A T T
5, SR I A A 1A S s B R BN Y B Bt Y
B AT R KB, KM AR IR FE T I UAE
G KRR | SFGLTR . SER T (PR ST | K A HEA
IERE S RGN E | B TAESE R, VISCHR T
VLA b 5T 5 B TA 4 FE DS (B A5 R 2
234  FUEHREEHLE

CRGHAME R TR S | H Y B A
(a50) 7 TAEAR Z 2 W 1148 Hb 5 ¢ R 5 AR TR, 7 —
AL TAENL R EEARZ — BYoEE KT 5
AR, TFIE 3 h, 24 h S5 22N B T ¢ RV S5 9L
TR, S A Y B 55 4 AT SR TR B SRR TR
RG] T S50 5 5 XU 25 20 9410 S v T 7 5 T %
A TR B F AR R UR AT TR S B (B i) s AR
WL G KR A S 0 R R B, 45 5 JRUG: e T 4
(L, B X b e B A L XU [ V1 X R A S A ST
Jr SR FE, A i R o B ST TR S (AT
o Gk IO SEAT A TR B 53 (151 6) .

T T AT WL, A O 55 P B — AR TR
BURIEY o) — BN A, R . 1 B = RAEAR R B
7Y B 114 1 5 IRy 7 s SR (PR 8 b J I s XU T4
T4t W, B sh A A AR (5 B, TR KR A A B
55, I 1] 5 J22 b S5 9 5 Bl 3 TAE RIS 00, S B
o ¢ X T T2 o) o ) P R 4 a2 i K
S, S 5 3 XU £ BN 7 9l 451 A ] FL AL



2024 4

JAVEEL , 4 VLA HUR T G AR T — A B R R 5 S B 27 -

HPRR

g

o 3 5%

b5 9 T AU T P R G

Bt iR g5

EY BT RS
CESETES R WIS SR

S BT ARG MR EEREL
BB ARG A .

i/ %5 Kb
i/ 4E7]

A

TR A S A

e

A GTL N

Uite G
EE)

{EPEE AT

T AR B

B )%

%
N
B
s
3

BliAr it

Bl g

Bl

< N D Y D Y

Kb PH- - A JE

P rifEfe

Ll Wl
KRl K%, KCHiR

HEDIRER)

2 ) Al
QNS 9]

&S
BT
H =

Rt S i
e

Bo6 —RitiRERBEIIRMERFIERE

Fig. 6 Framework diagram of integrated geological hazard risk forecast and early warning system
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Fig. 7 Comprehensive display of geological disaster risk early warning
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