537 BH 2 ) K
2022 44 A

JOURNAL OF CATASTROPHOLOGY

= Vol. 37 No. 2
Apr. 2022

E3, kA, KA, F ARRELGG RN BUE R R RV [T]. KES, 2022, 37(2): 229 -234. [ WANG Wen,
ZHANG Zhi, ZHANG Yan, et al. Research on the Construction of Comprehensive Monitoring and Early Warning System for Natural
Disasters J ]. Journal of Catastrophology, 2022, 37(2): 229 —234. doi: 10. 3969/j. issn. 1000 —811X. 2022. 02. 036. ]

BARESGGUNTERZRIENRR

o, kK OFL, K

=, OF, FUE

(L. dbmthl R R RO FFEBe, Jbat 1000835 2. N A B 0, JEsT 100013)

A OE AR A RIKE W U R GRG0 T B, 7RSS BT IE AT F AR O I U R ek
Bt ESEA E, MATRIE] 79K 9 T8 W U £ A TR i e AR M [ B i SR 3 i e, T i R e A B ik B K
Br, $RMEUAA . ORIEALE] MR BUEEOR | (R R ARG . XU R SRR AN e B R S
TR AT Zra o BUEEE A SR ME . NS BT 5 BE /oK, S (E B BRI 2
Ak 5 TR BE R A RO BB, SRR L, | Semlient . Baleds . ko5 4% g B IR BT, B
GBS I | B R A R, MO KBS 4 ) 2RI A AR ICE W B IR AR, LR XU R
WG ZRFLEE MR BV BR AN AL ERE ST, AR A O E KU

KW ARICE; LW W55 6

3 RGN

hESZES: X43; X915.5 XEMREE: A 3CE4HS: 1000 -811X(2022)02 -0229 -06

doi: 10.3969/j. issn. 1000 — 811X. 2022. 02. 036

P& W T 2R e 2 B R A ) B T H
T4 2 %45 ( Early Warning System, f3j #8 EWS) 7E
1994 4E5E — g4, (H 2 IR A 5HE R K 6
VEN L EF 2004 4E KA ENRE VRIS, R PR
A I EIE RS R R . EWS 7 2004 4£1E
B ] ] o vk o 55 s v 2 — R E 2 X, IF HL5R
JHE H AR ABECIESE — 7 . 7E44 T 1998
4 2003 4F-F1 2006 4F = UK [ Fr 1 2 80 45
Ji, 2009 “FERA ESIE R G E X “—dHHT
SRR B A M EZ R B ae S, Dl
FIBCK P T B A AL wE DXORIUBLAG AB LT o 45 -
KBUE S AT 3, FE A% G B R] P s T RE Y fE
FaGH R G I R R R £ R i N R
LA RV B 1) B0 2016 4, 564 [ R K
WX 2009 AR B P R G5 CHEAT T,
HE SUA — A0 F ¢ 3 Wi i e | XURS: PEA AT
AWERTR SRS R G, 0T I 5 I B+ X RS
NBENETE I K H R AT 78 00 WE 4%, Db AR A
WP e R b T 2 G AL
Joy FIR - B — f W U R, TR B AR T KR
T BH B 0 220 o 4 R 5 R

BT TR [ U B IR T Fd AE DB K T a) 25
BRI AE N K e KBl 1a] ET BB i AR,
DI ¢ 1 K ) U K 3 U B AR, FF TR GR R
WK Fh 5 g FRELEA Mo S IR E A A
KELGAAPIIRMBYIT R, L85 BK IR L L

« WCREE. 2021 =11 -17 B HH. 2022 -03 -27

e rh FHORBF I T W, 1008 AW AN S B R
AR W I T 2R G AR A S I A K
AOSCHET B, AE R K PR R Ml g /) 9 3 Al ok Y i
PRI, W NessrE, 1 9m BE  MAL2 5 By
GRS, DR, AR SCHENTUR FE) B G v A P
KEBFALHT, B4 T E NI F R GH
BARGEBRBURAR S, A E AR K EL S
I 2 g B PR LA 45 45 SR I8 AR
B DL R EBUIR, f T S B AR
DNPUE A B B3R, BN 21 i A7 78 /Y [R] R AL 55
REJIT SR, Wit 14 T15 BB AR 2ol 55 2
FlE A R O I I U R G AR, BT T
B 9 DR s 0 P A A N A B R, A
T T 97 Y A e EE R AU BE )

1 ERSMREENMERSZIZERE

L1 ERREAK

SElE L BRI H AR R A [ AR X AR R
H L EAT AR 58 3 15 A SR A EOR SO, 18T
HURZHZ . AR B 2H SURIFA S 5 1] T 4% 1 4 5 it
ZoJCRILRA W T 0T P 1 W 1
FISEE M8 (5 RS0, w5 RE ROJF ek
24 h iR A E B R G LS 2ok
0 PS5 A R T DR > AR B B e e 31 9

St

BB EKEAH IR (2020YFCIS11805) 5 bt iRk il i ( Z211100004121004 )
Bt E3C(1999 -), L, DUB, WRERA, BURORE, R AR E MRS S M s

E — mail; wangwl127@ foxmail. com

MWIAER . k(1972 -), 5, BUR, mmRUIA, M, %, ERAGNAEEE RN, E-mail: 13693532249@ 139. com



230 e

&

37 %

%

LR AR OB SR TER A
S T BRI I 55 4, 2 ok S
SR S T 0 5T OB e 4 DU V£ £
FH AR5 8 AU IR 16 Ak 0, 3 o
I, SRR F RS, KRS
BFAT 2 . B HE TR IF I A A 55 B AL
B A AR AR [ A e A SR
VLI, T 2 70 Al A 50 o 0 5 0 e i
B, RS T, RO B
BRPEVEAR S 0 bR A 8 o I 22085 B A B K A
BRI NOAA SHL4 . (1RG5, T/
Th. THEE . FR L B R Rk A
e 8wk [ A KR B S0 S 3L
S — AR TF VT ) B BR R, R R, %
VBB HLR BSR4 2 W 55
PR 77 ) s AT b 199 S 7 2k
P 5 A B 3 i, LT AT RO 2 7 A
FRIRIKE (R, JEhA 46% 15 238 3K T
TR S A R E AR AT LR
SO RS, fEMEETE. DR, B3
BRI HE R 1, KR s MO A ]
FOTCLRI, DA A 2K 4 T0m 35180, (oI 2000 15
WHE ., AN E AT 1 Bk B A S R
S B i g
1.2 REBARESS BMNTERSRIENH®

2018 4F, T [E 41 T 7 2085 LA, FURR b 7
UG, BB . LR AR S S SR
LB, BB, BT, SR A
JONHRS AL HN RO RHE SR & P HRTR
[l 8Kk S 390 3 0 T £ 1 R
SEE PR FRICE TGS . B Ik e
HOR | S I R RUBRE 1 T A TR
BT, AR R G B P © 2 pn B R (i
Tl [ 759 3 97308 ) T o0 £ 9 3 BRGE 2 h R
Loy s L L
Bk, BB I AR B o — o AT R
BREEAICE I, O WA, BT
LA £ B 152 1V U6 55 28 B o A7 15 0
BB AECE R 1R, W B R iR B
W R R A B R ) g s g
BT RS A I AR

(L) B0 b ) B 252 2 W 0 50 s I 1)
SRS MR ARl Rl P £ AR,
AU AT 1 © RIS o, AT e A 2 1)
Sy AT e — SR R R S R
LA RRIEIFAIIA, %2R 4002 i
B B ERERRE R, BN T S R CE R 5%
e b tE— R

(2) R [F GC F I 2 LB 1) 22 S5 A A0
R T  ELAT AN ) 0 ) R BEAAE LG % 2
B DAL M 72 A 1 F R R X O ., B 7E
S 1 I R R R L KU A B
B AR WAL B, A AL, FR S
stk f . A 1 3 53000 B UR Ak T i 2
A AR, B — AR T 4 4 o
T2, BRI RAT AR R BT 25 R B

(3) B fs B FE MR R AE . BU (3 B 5
SRR 75 48 300 1K ECAQ IR, 160 5 2 i B IX £
TEAARIRAME, i 75 4 B R R B R TR, X

JERIBAE RGEAY— B R PR, PSS S A nS
A R AL S — A~ DAL, oo 9 i XL 15 5 I 7 1
P T PUE (S B A R, — HUE (S B kA ik
e, TR LTI 9%, JIF B2 FEIRA A
X S U R O B, IX BB AR X T R SR
AR T E R AR AR [, s
SR UCHIE &, AU A AR TSR, H
JEBEA AT I ik A g 2 ol A T, el 0 Ik N
IR, AR RER U RGN ILIEER

2 EFEEHEAMEINFZREME
HERAREGEMERFEZIRENX

RERBHWERES

(1) KA S B4, (55510 e R 45 2
PASGRS Sty , e —Fh & RS 1 A AR HF i
TR MR R LT %A 2 R BB AR S
T e o O SR L 2R
e AR, AL A L, SHE R YT
fift BT A E X IXUB: 19 SR K P, B A 2 A 114 By 3
KT LA R R R F7, 2 8B AMTRI R . 2 b
TARIRE ST, MR A% 75 3R R[] S0k 5 7 30 15 it
iﬁ]%m%[%s] o]

(2) BRI PIIRBLE . W T R G AR R —
AU R RS, BRA T ME WD R E KK
ROHLRIZEEZ, SR A 4 i DR IR ML, G vk
ST ABE TR R 25T — AN Rk TR R S
MAFE R R EE AL . SIS, 2
SR PRI AR @R AKRIERTT. Al gk
FEEBIT . HARGTURERT] . AR, AT
A5 SR YRTHS A L R SE 4% 1 b ST TAE,
WA FR, PEBFTH M HIEL MR
RS B 2 AR T, P BE b B R
RE & e DO 0 IR B R PR T, 58
S [ M AL TR A 6% e B2 ] 450 88K 10 AF DG R, R
BRI 2 R 2505, MBS, B & 1
W — B S B

(3) SEaE g Wol RN TR AR W I T2 AR A
KRG, FEA GRS R, 5%
S (18 W 5 A IR S ) 9 2 0 o AR
FIFENR S, 4B B EE ., Bdedt =, s
2% S BB, A B TF TR A 5 e I T e
FII T R R E R R AR LR, anE
WA SRS RCHE RN E . AT WO UK
PPAG . B EREARN A HAR IR A AR
B, TERRIRUI KUK & A 5 4, 5 f A8 DA T A 20 3
BRI, (L5 N RRER T 20, T L4
ARFRREDFT BRI %

(4) F 30915 B R A 68 s, BE AR5
BARRZAL R T2 ARBFSE f, 80 % 5 52 B AR 45
&, BTG S B AR S RIS, At
WO . TR b A% Tk 4 B OE TR XU BN, DASR IR
WERIATEN O 2005 A 4 T R XU R —
ARAFH)F-, 7E 60 h Z AR XUk 8 2 e 5 T,
T4 5 5 32 9 B Ak =2 0] VR AT 3 7 A5 25010 3
IR R MR R Y L TEAS ARG R, —
S 5 B DRAR M T o I ) B T ML A AL AR R
A5 8 o PRI 5 B 2 2 Fp 4% 7 =X, PRIET A
U ARSI U (B L R I

2.1



24 T, F ARKELGS

W T R G ST 231

B HARKFEAE N —F S0, BUEHA &
AEYE, NI 2 SO B A
Ei%ﬁiﬂ@%,ﬁjﬁﬁﬁﬁ%ﬁﬁ%
,f%_'ff 36,38,41] .

(5) AR MBS R8I, k= 0 2 AU R TR i
F, S ECH bR AEME LR Rl 4 0 B SOF
ARAR XURS: , T 12 R S 4 A9 1 X i, 384 I R
WESSHE ™ o 2 A2 1 e A [7) 9 7 2 (1 g
EANTHEAE R 5 7 A B G B 2 DL e 5
SRR TR, A REAE 9 A AR I U g i
7, BEFRGE A k2R 2 M F R i, S AT E D
AR P 5 26 0 A BRI I A 5 XU
PEAHLE], FESHEAT K S A R0 23 A 500 1) BE il 1,
GRS . RN T AR PR R AL A
SRR R, ReAb e, BREE, PR RN
AF5 I, o W KR O R A, 4R S
FEWI TAE

(6) PRIA M RE S o W I IUE R GEA U A
NSRRI R T SN S S BP0 AN S D IVAN
PR B IR B BLAT B I RE T, St D e i
U (9 T3l AR08 TR I E B (e
H AR Z 8 1 #A v 2tk Hixseqt-f) 3 %
TR 9 I Wi L MK A2, R 22 B 7 5 48 il AT 2 i
Y ZETERY, BZ RGMALLURIPE Y R
e AR 2 AR I T PRI 28 155 100 AR 17 % 5 e
il A B 9 KW, B E N2 S T, I R it
Je IR S A | AT A R B B A2 e N
AE TR A ) 5 BT R 4 R e it
ARRERIGTIR . BROR BT IR RO B A, O W28 4T
N AT T, R DRI A4 8 i R
2.2 WEBENFERSH

HRYETR [ [ AR 9 By e BRI 3, 5 42 5 Ah
HARK FE PR O E R, A SO S8t A 2R K
FAH RS M PUE R SRR, 455155 e 1K
PEAT R G RI A it, f TS B BRI
2ol g5 R R I 2R TS R G Bt ol 48
REKE, KT HE, WK E, FRARE K
R A AIRKE | IEFHEICE S ARRE, B
RS N — AR AR R (18] 1) o M ER
DR B R A i i ) 22 2 0 9K 9 s D U IR R
MBS ARG, IR, BB A AR 9 A
SIS HR VR, B SRR 2 KM LR
S | P TR M Ak AR

(D) KB HTRE ST o Bl AR AU 2 AR
REBE A ZEEA . 28518 25 K — 1R 1Ly
I R4, 4275 (0 BR R A% o S o DR Y A R i
wAsAe s, eo A BACRE S BR300k
X R F AL A AT A, S AR T, HALK
F AR P, A5 B R IR B R L e
PERIGAAE, RE WO R AU Al 5 B e A, 22
] AR DX P, A9F 50 s 5 e B Y DX O, i
SR By XU PP 55 By 3 o AR A 9 14 18 R AL B
FIELIAF AL | 27 I PR 358 52 0 1 R 9 A Jfg 55 1k
PANDAS, 2 il e IR B 92 4 i A 20 99 5%
A B RO TR RO YRR I, Az
FETHAB AT RE ST

(2) GARRRE S o 55 AR AL K T R
ASCHEIRTT, AT RTHI D7 ik A8 S 0 St
S IR T P O AR S, T8 20 A i 2Bl B R

fl o IRAMEGE KU 43 B 45 B R4 v 2R 8, D[R BT
FN R EAD ST, Bl hil g N 2K, 7EA R
PRJEBLE] T A RS T TR A1 R G 2 fh) =2 =
B HR, ST KRR ERGEE ., FEEE . K
TS IFLL S 24k B E B AL R E AR,
%ﬂﬁ%ﬂﬂ%%ﬂ%ﬁm%%ﬁ,ﬁﬁ%%m
aTAHE,

(3) A BARATRE J1 o PV K An 2 TF R LR G
TR Y B 28 H ), 57 38 N 2E A 2% iR
BEEAMT B, Ak U EE KU T R 55, 75 A
WG K TS B ARG, B9 E
(EREr iV g s DRk N = 1k 3 =Y W il
BOUERTE . B E B SRV L, THBR T R A E
X, @ixZinibE B A ML, DS e v k&
A e — A B B ),

(4) fafEHERE 1. S5 B B N,
WEA Prsh ), N A N A R A
SETRUR, W RS B ¥ O %, BN B O R
BCRFNGE PR K, XK F a3 6 B 45 7 %8 ik
AT EAR R, S B Xk, BSER0T) . B AT
. BERGH N 2B ALH], B0k L KRR
BWE, SIS 4R A S Tk ot sk, T8
FEH P S PERETT

(5) N2 AL ERE J1 . P R 2 H B2
R FA R A I RE S P AR N 2 N, R AR
T TGE I N R AR AL AR Rk, P Y
N N RE T ek R R E RS L B e AR A AU 1)
KHAEIR 536 I 20l AR P45 SERb e d ke, &
AR BB EC L E LS, RORE SR
RO, P b B o S R T S A A
B, HKRHUF . HrE GRS F B S AR
AU B 1 R SRR RRE T, R et S A
SV BETT o
2.3 REZEMIZIT

H AR I F 25 A W I 0 22 45 1 W o) 4 2 L
RGO R FEHOR N H2 R IR B R K AR,
A X = R Y W R R R A A, K
R 2 I I o T 51 T S A= B o o L
TP, BRI R ESEM, AR w4
JEAS R — IR AL ) B W % )2 . LT JZ . 8
P52 W52 A NHZE S5 B0k
2, [FIEAE v O R P R A S A TR R VI AR R A
PREERR, RS MAGETT(E2) .

(1) B 2% 2, Ead T2 W, AL a8 ™
Y fias 1B, MBI WE N s L R AR i 4 T B,
TE 28 R N R — 1A B 2 6 W ) 0 2 A ) 245
3 g FE BB S T v JCAE e T I, A2
A W I P 22 MV 55 1o FH ST it B A S A B S 4

(2) Ferlseiti 2. FER 217 N & 17 3%
R, Bl EfEwE. MSELH . REaEmt. Ik
i, WTHEAE B AR N R G S0E VR A
FER S IR

Q) BRI S 2, #r H IR K FE 5 —8 T,
0B bR E B R, R AR T I Al A
SR WEIECHE . AR R AR B s BUE LA K
N EFEBIEEEGE -G, G—Fr
A, IRF AT, AR S —IL R AE R,
WA EIERSESEHIT. K2R, FFE5H
B AcH S5ILs ) s AR



232

37 %

i 3 3 o e 21

ewemm| | smmmw| | zewcx| | sR@es |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,J
1 I |
W ANEREE BHAEREE
B () |l M| (B (5 (%] B A = |x B |7 |#| |H
| (E|(F||T||Z| (M| |FE |F o |£| |&| |& % || | X
| (S| R |2 [E] &) B8] % £ |’ |K| |E & |5 |®| |F
ESIRE-ARE ARICIN AR ET A0 o O[E] O|R| |2 2 (8| & |&
[ [ I
................................................. S

’ amocw || Anxs || wmxw || misw || swesis | | ceamcs | [ mexs |

.................................................................................................

K1

— IR MR AR R

BRAREZSEARERS

W 3 R oh 5

R| (&
B||%
| [
fis | [

e ol
[CE

v
&
"
I

ot i S

| Tezmen | [ zams | [ swee | | seessee]

| moms | [ mees | | sowx | | ssms |

B il

e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e R

| smre | | smee | | sme= | | smdw |

W

W B a3 15

ﬂmmaauﬂmnﬁnmﬂmwlmanaw*d

lilililililinlin ui

------------------------

mmwgi

b
bt
&
®

()b 55 SRR o 55 SO )= 08 i 58 35 T J
Al it , S AR, WFSE N SRR N
FIRERY | sl R ] AL S BAME B R, S
PR E BTG AT, MDA, AL A TR
JE, NRELE A I I OB 55 R AR SO, R
B Ml 55 17 3% sl 4 i Ak %

(S)GaMHIZE. Zia R R RGBT
FRSY, BUEE AR 9 W I 2 R R 4 o R
0 e ARG 0 | U R A R A =2 55
Flo et s Ol — A Al ey M 0 o0 4% 552 % B0k I

ARG

TR R A B 405 L LI I, L O BE A £
SRR I, 52 BT KU A5 Y PR =[] E 7
BEAT DRSS AL O T 9 T R S5 5 £ XU A
GURIOELAN b, TR FE BB, S RHEA,
B AT P (L, T £ B ARk A OCHET], o
IR SR AT T, S B U A5 EORS v 42 T K
Aii, FFICHAT I A XU B 5 05 585 8 BN LK 3l
PR B AP B RN, S B
PROFJRE N TR, T S B A ] N S R Bl
YA RRUTRIER [ D& A s



21 £ O3, . ARRESGS BTSRRI 233

(6) bRfERLIE LB AT R e, 57 58— BB bR
HERDL 55 ML, A BRI 25 B BT IR, 8 — &K
s B ALY, ML BB R A, S LAk
(Il 5532 47 Fr B il B2 A5 AR RILR . A4 AR K
W PUE AT R AR R, SR W I OB 2R
i 55 AR 3 1 22 42 B 47 s 4R B, 155 A AR
RELRE MBI R mGsT

3 RoEIEEIGEHE

H ORI Ly W ) B8 % 0 A B 4 v A 9K
REBOREST BT ZAE 4, TR IR K F I,
F ] R AY I3 Z5 45 W I 9008 AT 1E b 7 Kk e By
B, ik R

(DRKREFRE M, h TREME M, KE
AR BE R A RN 5 A B A, 22 9 I AU F
FEMIEE 2, H ATXS 2 9RO E B B 0T 5T
KL B 58, R B SR LB L K 2 R 2
] ARE G 5 R IFRRIRABTIE

Q) HdEg—ICRMAE R, IT4Ek, g TR
TR, LU, WL I A R g A R
TR Zooil, ol MBS 1 A7 e 2
B2 VR g — IR A —E PRk, IR
RIS IR S5, HErk e, 59—
s UL S e 0, T 8O RE % S g
Pl b PR o [] I 38 1V 3T 80 4% A7 Ml 22 18] f4 BE Z2, i
SEESATAV AU, S BEAS [ 47l 22 [ 5 3 B HK L o
SR, P R A B A0 X R al 9 22 4 O B g
TR

(3) PUE R IR0 ol T L0 0 1 5 K M
METRIN A4 S5, TOUER A I 80P ) T e PR A, 5
AR PR T I A DAl R 5 — I [ R K BN
PRI 2R T 2 B A 2% . 3l 5 i
B RGUARME BT TR & 58 20l
e, N S R L M, B O 1 G 0
WAL o Tu i, Bz & REHTBL, VT RA
Ml , ¥ RBUEFE SR, @5 — B
U, DR LIS ] A T 15 5 BN o 15 8

4 #iE

HRT, ARIKEFRR KN 50 1 21k
AT, T R R 2R K E I AR S
IR, sk R FH ARG BT VE . o8 A5 B ILTEALH] L B
R PHI SR, ZRis A KB IR M Z R T B,
S (AR K F i I BUE R e, A T4
TP T [ £ B I K Ko A AR KCE LR
P 2R G Y ST ) AR K I U A B AL
TREEB A R M S B, il i o )= 2R i,
fRRZZ AR UM | Brn b= 2R R 2R I A
MERLPR (I Al S5, KA B AL T B KUK i
PUE KA LA B = A Berl 45 & 52 A 30
B I AR, b5 A T T AR R R LA
B i By Y T e R R I XU B RE T, AT R AR
FA, HESh L5 5 By A K TR B 8, A SCAE
HRORE R RN R B 5 T 4G HARICE B
BRI IT L I I B R AR5, 455
RESEREE 250 1 REE I ] b AR AR A
[ AR 3 P B 2 R PR 5 B ) S

AT, HIEE 2] 27 BRI R 2
I AL IVA=S S DN NS & R
ISR PR, R AR BRI
WS AHLEE G, MO AUR U RUR: 3 A B2 XL
WA BIAE T AR, 5235 B {5 S A4 4% A o) 1oz AL
i, BN BRR MK F R, ARRE LS W
PP 2R G B e — TR B | ol 55 158 BRI L
AlERY TR, H RTAL T RIE A 5 B B, i T I
IRZHER,, b BT IR ABETE, A 9 H AU
Bl WP SOR M S S B A S, A&
T $2 TH25 5 Bl s K TR AR RIRL A 1 o

SEHL

[1] AGUIRRE - AYERBE I, MERINO M, AYE S L, et al. An eval-
uation of availability and adequacy of Multi — Hazard Early Warn-
ing Systems in Asian countries; A baseline study[ J]. Internation-
al Journal of Disaster Risk Reduction, 2020 101749.

[2] HAIGH R, SAKYA A E, COMFORT L, et al. Reviewing global
development of multi — hazard early warning system with the per-
spective of its development in Indonesia [ C ]//MATEC Web of
Conferences, 2018, 229 02020.

[3] United Nations Offices for Disaster Risk Reduction. ¢4 [ /b
JCE KK A 75 [ EB/OL]. [2021 - 10 - 25]. https: //
www. preventionweb. net/files/7817 _ UNISDR Terminology Chi-
nese. pdf, 2009.

[4] UNISDR. Hyogo framework for action 2001 — 2015 building the
resilience of nations and communities to disasters [ C ]//Hyogo:
the 2nd world conference on disaster reduction, 2005.

[5] UNISDR. Sendai framework for disaster risk reduction in 2015 —
2030[ C]// Sendai: the 3rd world conference on disaster reduc-
tion, 2015.

(6] SsEZE. UGHEA: AR 15 AR U RAE S CFLT].
[y %, 2015(7) : 30 —33.

[7] United Nations Offices for Disaster Risk Reduction. K4 [y />
G E R A E [ EB/OL]. [2021 - 10 —25]. hitps: //www.
preventionweb. net/files/50683 _oiewgreportchinese. pdf, 2016.

[8] #HI, ke, fLE, & hELGEMICKREHRMTT].
RE 2021, 36(1): 139 - 144,

(91 e NRILFNE g NRBU. vh3brp e (555 B¢ THEZER K
TR B RE UL EB/OL]. [2021 - 10 -25]. ht-
tp: //www. gov. en/zhengee/2017 —01/10/ content_5158595. htm.

[10] fLE, #ills, £— € BRI EZRG 9 H B e ) gt
BWRCHARTIIr [ )], RE, 2022, 37(1) : 30 -34.

[11] BEkdke, #ETy, e, & PR T LGB IO IR
RIFFE[)]. KEH, 2022, 37(1) ; 229 -234.

[12] BB DL R g 2 2 SUB R85 4 i
THEAREFEGEBAGEEN[T]. WFiRE (R Podled),
2018(4): 86 -101.

[13] United Nations Offices for Disaster Risk Reduction. Global Survey
of Early Warning Systems [ EB/OL]. [2021 —10 =25]. https: //
www. undrr. org/ publication/global — survey — early — warning — sys-
tems, 2006.

[14] International Federation of Red Cross and Red Crescent Societies.
World Disasters Report[ EB/OL]. [2021 —10 -=25]. https: //
www. ifre. org/Global/WDR2009 - full. pdf, 2009.

[15] United Nations Environment Programme. Early Warning Systems —
A State of the Art Analysis and Future Directions [ EB/OL ].
[2021 =10 =25]. https: //gsdre. org/document — library/early
— warning — systems — a — state — of — the — art — analysis — and —
future - directions/, 2012.

[16] KEENEY H J, BUAN S, DIAMOND L. Multi - Hazard Early
Warning System of the United States National Weather Service

[M]//In M. Golnaraghi ( Ed. ), Institutional Partnerships in
Multi — Hazard Early Warning Systems: A Compilation of Seven
National Good Practices and Guiding Principles. Berlin, Heidel-
berg: Springer Berlin Heidelberg, 2012 115 - 157.

[17] BORRETTI C, DEGRACE J N, COVA P. The French Vigilance
System. Contributing to the Reduction of Disaster Risks in France
[M]//In M. Golnaraghi ( Ed. ), Institutional Partnerships in
Multi — Hazard Early Warning Systems: A Compilation of Seven
National Good Practices and Guiding Principles. Berlin, Heidel-
berg: Springer Berlin Heidelberg, 2012 63 —93.



234 K EF ¥ 37 %

[18] HASEGAWA N, HARADA S, TANAKA S, et al. Multi — Hazard [33] MARCHEZINI V. “What is a Sociologist Doing Here?” An Un-
Early Warning System in Japan[ M ]//In M. Golnaraghi ( Ed. ), conventional People — Centered Approach to Improve Warning Im-
Institutional Partnerships in Multi — Hazard Early Warning Sys- plementation in the Sendai Framework for Disaster Risk Reduction
tems: A Compilation of Seven National Good Practices and Guid- [J]. International Journal of Disaster Risk Science, 2020, 11
ing Principles. Berlin, Heidelberg: Springer Berlin Heidelberg, (2), 218 -229.
2012, 181 -215. [34] LUTHER J, HAINSWORTH A, TANG X, et al. World Meteoro-

[19] FHEE /YN 2% HALE & A [ EB/OL]. [2021 =10 —=25]. ht- logical Organization ( WMO ) —Concerted International Efforts for
tp: //www. gov. ¢n/yjgl/2005 — 11/07/ content_92889. htm. Advancing Multi — hazard Early Warning Systems[ C]//In Advan-

[20] SC. [RIARRCF W0 P Bl 2 5 KRR (1], A sk, cing Culture of Living with Landslides, 2017 129 — 141.
2018(15) : 22 -25. [35] s, fL&, £&, 5 [:i"ﬁﬂ*nf‘ﬁk/}jikﬁkmﬁum 5

[21] 0%, e, . ENAM SR RERR[T]. BfE L SWHRK SRS RET]. RES,
Blef, 2010, 26(S3) ; 28 -32. 2019, 34(1) . 152 -156, 193.

[22] European Civil Protection and Humanitarian Aid Operations. Early [36] SENG D C. Improving the governance context and framework con-
Warning and Information Systems| EB/OL]. [2021 -10 -25]. ditions of natural hazard early warning systems[ J ]. Journal of In-
https: //ec. europa. eu/echo/what/civil - protection/early - tegrated Disaster Risk Management, 2012, 2(1) . 1 -25.
warning — information —systems en. [37] BASHER R. Global early warning systems for natural hazards:

(23] ERERTHITAVF. PEREW., HA, fMEEYKES systematic and people — centred [ J ]. Philos Trans A Math Phys
L], W, 2008(7), 69 -71. Eng Sci, 2006, 364 (1845) ; 2167 —2182.

[24] U. S. Geological Survey, 4B~ ME, GEUINE, 45, 36 FEZF AT [38] GARCIA C, FEARNLEY C J. Evaluating critical links in early
Hb 2 Wl & 45 (ANSS) PR A& TR AL A0 RS R R (2017 warning systems for natural hazards[ J]. Environmental Hazards,
=2027)[J]. tHFHZPEMN, 2018, 49(5) : 397 -423. 2012, 11(2): 123 - 137.

[25] @pars. fEEMoK K ERE S REIN]. P EBITRE R, [39] Global Facility for Disaster Reduction and Recovery. Implementing
2021 -08 —26(002). Hazard Early Warning Systems[ EB/OL]. [2021 =10 -25]. ht-

[26] FEA, HB, R, 55 BRI R 500Kk R R 2 3% = tps: //www. researchgate. net/publication/265241912 _ Imple-
E AL ], ek, 2019, 38(4) : 368 —378. menting_Hazard_FEarly_Warning_Systems_2011, 2011.

[27] EBE¥, BiBrs. BAMLE %*ﬁ{ﬁ{n BRGHART]. HZE [40] HEMACHANDRA K, HAIGH R, AMARATUNGA D. Enablers
BlEut R 2020, 50(4) ; 28 -33. for Effective Multi — hazard Early Warning System; A Literature

[28] BEHAE, B, ?K'y%, & Wb E Hﬁ%%l@j%{)ﬁ%}ﬁﬁifzﬁ Review[ C]//Proceedings of the 10th International Conference on
[J]. /KSCHB R TR, 2020, 47(4) . Structural Engineering and Construction Management 2019. 2019 .

[20] T, 289, REk. LGS J_U&H—M 55 B 8 o B 3 399 -416.
AL KB BEE e iEa )], HERBR R, 2021, 36 [41] DIDIER D, BERNATCHEZ P, DUMONT D. Systemes d’ alerte
(6): 553 -563. précoce pour les aléas naturels et environnementaux ; virage ou mi-

[30] Bk, B K. imibIRE [ R K E XS R BRI E S rage technologique ? [J]. Revue des sciences de 1’ eau, 2018,
[J]. "hEBASLE, 2018, 28(11) : 33 -36. 30(2) . 115 - 146.

[31] 9kZ#, Rtz @jkﬂﬁjgﬁtkﬁiﬁﬁlj HLH B BUR M [T ] [42] KINKINT H, RICHARD H, DILANTHI A. Regional cooperation
KU T E G ALY, 2019(1) : 36 —51. towards effective multi — Hazard early warnings in Asia[ J]. Inter-

[32] 7EM. SH—AE B R K E LA G2 SR AR & i national Journal on Advanced Science, Engineering and Informa-
[J]. WS, 2021(2): 2 -4. tion Technology. 2019, 9(1) . 287 -292.

Research on the Construction of Comprehensive Monitoring and
Early Warning System for Natural Disasters

WANG Wen', ZHANG Zhi*, ZHANG Yan', WANG Tao> and XU Wenhao®

(1. School of soil and water conservation, Beijing Forestry University, Beijing 100083, China;
2. Ministry of Emergency Management Big Data Center, Beijing 100013, China)

Abstract: Building a natural disaster monitoring and early warning system is an important means to prevent
disaster risks. Based on the comprehensive investigation of the construction progress of natural disaster monitoring
and early warning systems at home and abroad, the key elements of system construction are analyzed in view of the
construction status and international development trend of natural disaster monitoring and early warning information
engineering in China. Specifically, six essential elements are proposed; people — oriented idea and practice, coor-
dination mechanism, monitoring and early warning technology, information dissemination and communication strate-
gy, risk awareness, and response capacity. Further, in consideration of the requirement of promoting the five major
business capacities of risk analysis, comprehensive decision — making, early warning information release, command
and dispatch, and emergency response, the construction mode of deep integration of information technology and e-
mergency management business is proposed. More specifically, hierarchical architecture design of perception net-
work , infrastructure, data service, business support and comprehensive application is adopted, which runs through
the whole process of pre — disaster risk monitoring, early warning and emergency response. Finally, the multi — lev-
el natural disaster monitoring and early warning system with full coverage of major risks will be established to im-
prove capabilities of risk early identification, multi — disaster comprehensive monitoring, early warning and fore-
cast, and emergency response, which can effectively prevent and defuse disaster risks in China.

Key words: natural disasters; comprehensive monitoring and early warning; business capability; system ar-
chitecture



