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Early warning for regional geo-hazards during 2003 —2012, China
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(1. China Institute of Geo-Environmental Monitoring ( Technical Center for Geo-Hazards Emergency of MLR) ,
Beijing 100081, China; 2. Public Weather Service Center, CMA, Beijing 100081 ,China)

Abstract ; Early warning for regional geo-hazards based on the weather condition, in China, was started from
2003. Warning information was published to the public social, alert to prevent rain triggered landslides and
debris flow hazards. This paper outlined the achievements of early warning for regional geo-hazards, in terms
of working mechanism, technical methods and warning effect during 2003-2012. First, aspects of the working
mechanism, a grading operation mode including national, provincial, and municipal and county grade was
used. Then it was continuously improved cooperation and information sharing. Secondly, technical methods,
two warning models and operation system were created, that is implicit statistics ( critical rainfall criterion)
and explicit statistics ( geological environment and rainfall multi-parameter calculation ). Those models
effectively guided the “resident self-understanding and self-monitoring” and professional monitoring in typical
areas. Finally, warning effectiveness, according to the release of warning information through television,
internet, SMS and other medias, the awareness of the public, especially community, was significantly
enhanced, the knowledge of mitigation was gradual grown. An idea of rational use of geological environment
and active prevent disasters has been a consensus in China.

Keywords ; China; geo-hazards; early warning; working mechanism; technical methods; mitigation effectiveness

W BHE: 2014-04-04; 11T B H9: 2014-05-29
EL&WMB: BERHRPAESTH (41202217) ; B Z 9t 5T 3052 W -5 B0 B 4> s 9 335 W i 7 (1212140501001-1)
F—1EH: XMEIE(1961-), T, 4, HFIE b, FZMNFRF M T8 1 Il A PR 5% b I 55 7 1 A 58 T./E . E-mail: liucz@ mail.

cigem. gov. cn



© 2 X AZ TE, 45 o Hh [ 3t o K 4 B S % - 2003 - 2012

2015 4

EHL TR ER R )T e R, T E A

IR oy 25 Hb 5 K 22 5 e b IX 2 e pk & R R AN
A W 7 A o v IBUR — B R R AR DG 3 b R

FEBHIG T AR, BRI F 2 K Gy & Hi DX 5 5
& WL I TR, E S T R 5 R GE . 2003 AR, T E
] - ¢ Y A AR5 SR A A Sl 55 R TT A AR TR
W5 ~9 H)BEA I R M FTR ES LT ERIRT
PEN Y AR M O G T T AR T A G
A TR RS KL 41, 57 9¢ s k2 A5 3
RS BN e R R E B IR T R T
VRN R AART AR U T B Rt S & T
R

I, 25 TAEZ L A (AKX, EfEd)
(o o BE) VB (i (X)) HEdE . #kE 2012 4F TP EE
A30ME(HIBX ERTT) 323 A1 (i o 3D |
1880 A~ EL (T X)) # A7 THU R K FE XL WEIR R, 78
EVE PR & SN AN YN § i
F7 AR AE T 1000 A2 A7 BEAR BN+ = 7 LIk
500 NZcA, M Jon K H SR TUE Wi T AR T E %
DUk o

SR T PUE R 2 W 5T RIR 45 S5 B, AR SCREEE A 4
T K T R G T 2003 - 2012 AR ] ) T
VEMLH % AR 73k sl ok sl , by ik — 25 $2 7+ T AR K-
BEE A o

1 iE1THLH

r ] Ml 0T ARG T A 55 A X B g R Y
IR K0 T B A A 2 e v b TR A T SR R T, T
el 5543 0K FH E R R B S T B R 4y Ras A7 4 B
T2, 45 T 55 iy [ A 5 U R rh A4 R A G
M 558 1) 3 ) 4 2 5 i
1.1 TAEHLH

2003 4 4 H, EH L EEHADEIL)NEET
R T B A T i b 5 ¢ 38 R4 W4 3058 T AR B L) | b
BHEPEMBRKESETET/ENEXZS (-,
Bl A TAEERA L2010 45 438 T 6T UR Ak Hl T K %
G HE TR TAEGEMAEZR UML) (F 2) i 4
56 35 WU {5 B S R 3 R AL B = T K R T
TR 40 1E K 7 e g 5 3k 56 DX I T S
G HEHEAT T Atk . PRSI SL TERA SR L, 2
FE T EMASZ AL, A b BT E R G TE T AE A
I F AL T AT A5k A A S ML R

2011 4F R ITTHR & 1 S (O T 1k — 20 i it 3t o

RF AR PUE BAR TAR B9 , £ JFUK FH LR
T AR A e A I T A o A A 5T T Sl AE
ZRERSCH TRA

%Eﬂhiﬁs‘z%%&ﬁmmixwﬁ$uﬂ

:gtl

I|
o N @
: "' —

:! P R -

E1 2003 FHhEELREBMAESKZEET
BEARMARESKTME TIEHIN
Fig.1 China MLR and CMA signed agreement in 2003,

that is <united to carry on early warning for geo-hazards >

EigES HESKE
FUERRETRARRALSEA (HERDR

FER o o8l

Vr‘""* ‘ I Y N

‘~“<‘ :

A
B2 2000 £ELHREBNMPESKEES
RS IEEZRW
Fig.2 China MLR and CMA signed another

deepen cooperation agreement in 2010

e Z R W R s T, 2 EMEE (AR,
FLRET) i (i B VB 9 [ TR AR
SRR T BUE S AR PR, M B9 R U
M55 TARSEAEL S 1T b [ MK % 2k o K 1l
b X,

L2 fFE%

(EPSEIREPRYSESINES LW S STk SIE i {-IPS
BEERAY ﬁ:i?’%i%{nm%im%% JESLFEHTEG
O 38 A2 g LA S AR Bl R 45 iy A% 5 RS D7 5K
oy AR S i S S R

i IS OGRS TR A A S
A 0S4 A K A A% ) [ R AT RE T A
o9 11 R A K o e A TR A S 5 A% I T B
TE R i J5 9 By e X By SR AR A 1) R AR T B



513

Hh [ b S 5 BTG A 4 -3

R HlL I K A e i DL R R G TR R R

PGt b E 26 N (AR K AT (A5
) 89% ),245 N (M M. ) (A5 EHM
73% ) , 1243 A~ H (T X)) (29 5 E Y 48% ), #EN T
5 R IL R ,40% A K 15% 1T 8% B H 9%
T 55 ST W DO BRSSO O B R 5
ToRGET e (KB 3), %45 24 5
100% 5 % B 3L 52 2 45 H 204t 50% ~ 100% ; i 3t
SRR LR 20% ~50% 5 — fii M 5 R 4 2 SRR
0% ~20% .

50
40

ki

SEAILE B LS —fEE
L E- (G )] g WALy

o o

B3 mESRZLSRAEREXERESITE
Fig.3 Information sharing charts at all levels

of warning service

BEAE 1 B S AR TR S R B KR B
WA FESE TR 1BV G AE, o T 23 TR {5 B k=
B B IR I = WA R A s R T £
FE U TEME 1 9 F B AL, 32— 25 BT T Hb R E B
HEE
1.3 H¥HiEfT

TAESIEE 7 i, B T T R AR L 55 A 5E
AR, B 1k 55 WASE F0 4y 1, N A TR G R B 3
TR R B HUE SR T IR S &R T R
A R S TAE S U b o 0 A3 BT 2 A TR
PIZS RO T B4R UM B 3 B A 553817 R |
£ AU T R DX 38858 o T 45 R R R AR B BB A 2
~3 h NP G Bl R 2 T B R R T
R %5 o

TAERRR 7T, A4y TR 3T R AR o R,
il T VR AN Y T T/ R, BB T R S
AIAT: 55 43 T BAE T T0UE 57 i 08 26 0D =X L AR A i
SR Abr e, JF R T 5 8 35 B eE 2Ry, 2 R 6
2 PRI K A T P A T RS 4 R 5
JrEC(E 4) o TFE AR R H A WU 5 G — fiE
N2 A A5 M b TR AR B R 55 B R B SE BRI, A
JiE 4 HRr

B W B A ARG ) AT S R K W, R e

fi A DX PNy S o T 19 200 L R R ke R K TR £ UL
Pl 1D 3t 5 PR ) M A R

TR R 3z B« AR AT M RS0 e K T, S Bl
Jo 9 E WUE R L I8 B, I Al % L B4 ™ i o AR —
Iy G AR A B S et AR

| EERTN | ] SEEIT |

e S L
i SR A W

FeE T R AR

TGRS - T 4 R
PEHARESH

b
e
3
| ms R

KRB BB

B4 WMRARESKMERRTERE

Fig.4 Workflow of early warning service for Geo-hazards
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Fig.5 Water content versus time curve in Sangshupo monitoring station in Ya’ an test field in Sichuan province
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Fig.6 Number of avoiding geo-hazards and transferring people, 2003-2012, in China
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