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K F (Travis, 2005) 2008 4F47) 1 [ rg 7 i) ¢ KA L
— R I — VKR K EHE (L 52, 2008) 2008 45 1 E
I M 5% — ¥ 3R A i 46 Z2 Fh K 3 B (Stone, 2008;
Xu et al, 2012; Huang et al, 2013),2011 4 H A48 1%
3.11 Hb s —V Wi —4% g il ik % K E 6% (Anonymous,
2011; Buesseler et al, 2012)%%, XL FE KB EA 7
TSR IEAS 2 R B — U 1 A, T i ) 22
¢ AR 1] 12 (] L 19 52 2% A0 B AR 3 iR S 2
AU K (Shi et al, 2010; Anonymous, 2011), I AT K
Y R A R VNG % S A N A e S
5%, SRR B ITE AL 5 B 5 RS B 3 1) BEAil o
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2002) . 5= FE AT BIHE 42 (UN-ISDR, 2005) . A} IPCC
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BLNEY . E R AMIFSR SE B, U E ] 1A B OGRS
UG IR AR RFEE K T 2R EUK
BE P EIVE AR (R B5 72, 1991; Kappes et al, 2012;
Shi, 2012; Xu et al, 2014), %3 [A1 77 7E Sk 115 T2
T RABFEAL I AT LA Sl o 5 1y faf o8, 5
TETAE IR PF-Aik A A 5 S 1 v K 3 SRR 9 52 i)
WHFFARA LS SRk, FEIRAE AW LT 2R
Tl i 2.2 i (Kappes et al, 2012).
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T —Fh K EGN R —FRINKEAIRG, BKERGR
A — P EEAIE (L 54, 1996; Shi, 2012),
I E B HA T T RRR T — e R R R,
A K F TS R AATAE—E BRI B i TR E
[ HA R XR, TR TE RIS . X
32 B 2 oA BRI 237 2 — B I 28 Ak g XU, £l
139 H R G AR I N (Helbing, 2013), —J&
W EEAFAE S A S ] L9 e A, i e 25 7Y
1) 9 QIR — P o WA A DX 3 b ) 28 ol
(Shi, 2012).
KEGANER—DEIAKERG, LI R
K MR T E LG I R FHER G & E R U
FMEZRBCFR . YHT, KEFEREFERINIGE , A [
S K FE N S AEAE Z RN, T3 U R TG
FBHOGE REFE bR BRI D7 kS5 A
S, S BRI B RAT BRI, 75 245
G % B Z PR 5 7k i aE M . A OB Se R
HHA SR R F RS 2R MR FE
VNN B e S U SRR 8 182 ES SN
MERAR A AT F L5 AR | DL R I B AR T 4y
BT 4 TG R RURRHLRIRAY 5 77k (4 i 4R
TSR R P R3S SR A2, DA A K 3 B AT
EMEEY & = 3N i pleR L

2 REGEN TS H AL

FEHEETE 20 2D 90 A AR BEE T FHBL 1A

Z5 S ST AR A A MR (S 0 A, 19875 A,
1991), B K ER=UFE AR BITERA DL 4
KA R Y ELR K FAE 20, 2 R BIE 5 SEE
& AR R R FRER G (R ). Hhies
Wy B £ B R v — 2 Gl 4 R i
WA — RO TR B K ERE R K E
FRE S Ul AL LA 5 P S G S R R
2 SN A SR T 2 S0 MBI A B B
LG NHOC RO R R FEHEM G . JSER R FH
BESAAAEZ R (A EATR SRR 1 K 6k
RPN BEACRRE : —J2 R F 5 h 2P FH Z (8]
AR5 K TR s — e EREAERT ] 525 (8] I
FEAEE S JR s AR T 3 LA 1 R AR o
RFEFZE—DEIRFERG, BRI T4
28R IR R AL B, TN 2 B BUR R
P AR AR E I R R A T i 1 L D s
SERAETE N ] 5 25 ) | 52 R A & VE R iy (1
B2, 1996, 2005) I HEH A R R EEEAE 25l
RRABE , Bl an b 52 xF T TR S5 ny s gl
o1 75 8 3K 4 9 A B8 AN R E ME 2 R (Xu et al,
2012), TfR 9 FEEE TR AN R R AP FT o AR AR
s e | B AN S — T ] B R P B M G 2R (Coar-
pignano et al, 2009; Kappes et al, 2012), B ang s
Bl 57 W I 5 T A MR M R R, s R
KPR EANE A B 5] A AR s E0K K
TR 2 BRI R L AN TE- S5t DY
RERAL T R U AR E . AR IRARXT K A

F1 FRAATRE R HEE X

Tab. 1 General definition of disaster chains

Sk LT WA
SIS, 1987 RCEFERRIVKEMLE L AEMING  AFER R B R4 T g
ARIK i, 1988 FEE TN AT 532 - R RGO R S A SRR R Ik 23 O e et 4
PR, 1991 REGE S E RS R0 — RN I FE R ARG, w5y dp R PR 59T R P E i BiBLE S
SCAEHY, 1994 KE G —F IR E R ) — R R E I ILG , slCE WFR I F 1 32 F AR T — I E B H RGLEEHY
XISCHr4E, 2006 REFENA K E Z A EIBE AHEAEN] A E S0 AR Z M DL SRS TE Y e G R BT R
IR AE4G  JE LI S 2 BB E TN 2R A R o A

M BN, 2006 SCESEE LAY BT RE RS 15 SO EUA S ORI A AR, T RO R Bl R O AR TREK

HSHAE, 2006 H—F i 7 B ) — R e 2RI E IR K FE G 2B K ER L —FICEEARS T alhe T80 m AU
R K EGE G G3HT

kIR, 2007 REFEEY I AV — R A— VA B0, B AR S AL R R G IR SO i W e
UM FR o TFFER R OCF A PR M AR, A SRR

Delmonaco etal, %424 (Cascading failure) /& 5 5t " & 43 A 805 | & He B A B ORBERR A 00 0450, M F FLAR K F Z290RRURs: 43 B

2006 o, H R SRR K % (Certain hazards) | & YK /E %K % (Secondary hazards) ¥ 5 ] BETE

Carpignano etal, ‘K ‘F4#(Cascading hazards)J& K E F{1:(Hazardous event)[A] 13 % (Triggen)VEFE MU Z KBS . 2K Fh KU 4347
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THEATHE N SR B AR T 0L R R I
A BRI T A B 5] 0l 7 B R A S 32 4
T FEARI 22 A R I I T, AT B
RO 51 KRR A o R, R FH B G T o 2
LR BRI E RGP A RO BRI T R AR
ZIA 2% ARLMESC R o K FHES PR PR RE K F AE
ARG 3, A R AR BRI — i W) o
A AFAE R ) S 25 ] B S . KA R
RUBCORE R e AR BN — AR A ] R e b i 25
IR B AR, DRI FUAT DB B 27 ) A0 £ R B
fifp IEHEARE S BRI SRBHCRHLA]

Zi b RTIR K FHE A E SONTERE S M RE S
I TRIVE N, 52 B 22 R R B EOR N 15 | ke —
FINBUK N T4 , (AR R AA AT G52 2 2 Mot U
Tl B RS BROR K F B R G . K F i
8 — B AR (P 1) < BOR IR 55 11 A [ 1) 225 358
P IEECRIN T 1.2), 8 A THH R 1 28 K 3R 858 v
(BUKINT2.3), Z 2T i B R RAAKC (3% I 0K
RN .2), B 32 H ATy ORI AA 2), 7RI AT
RE IR MU AE BRI T2 B, KABAE i e rh iz g
IR . K FHEIE ZREC N T A9, 7K
RARLEMS[H] 25 6] F A N—HAR BAE T RG2S 1
DR S &2 R AL RT3 | i P L)

KEEB S S HEORIN THE S TRE . 2
RINTHERAGAAAE T 5| L KR — RIVEOK A
T WMB WAL KUK, MR AL K 3
B, KA 2 R K LK S a i s . EUR A
B 5 B (9 9 T BERE S i — 00, T AN A5 [ T
GEHE, NN B AR T K N1 B 4ERE T 22
TREGE RN IRKE RGE AL T IR
HOR T 5E ORRIAGEZABR A= LA

BT BB S I — B EHE AL

Fig. 1 General framework of disaster chains
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5 RA R R K IR IG R K AT e 2 TE
I IA] | 25 (8] b 3 & 1 i R 3 4 (P 2)(Shi et al,
2010), KGR RIAEEATLEN: E AR I i 55
PEV BRI Far e H i3 F 5 R  REHE Sk
DA EENQBLiE i L SitE S e
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FHERY AT U QAT S SO AR
X353 Ry 22 G 55 BRGS0 X Sk, 22 9 X J
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Fig. 2 Spatial relationships between disaster-chain affected

areas and the environment(Shi et al, 2010)
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LOSS=f(E,V.H,+H,+H.+H,+H ,+H, +H,) (2)

I A G TR E B N Ge it Y
ool — IR RE R B X SRR AE , S B GE 1T 8 hR 1y
B ARE e B E R . O RKEHEER
L 22 [ AH B 6 2 7 U, FRPAE R AR (G Jrid
DEEAE U IR PN E S VS EV VN
R B B o =R AT LA R R e AR T
fili o BN AP AR (2014) 702 T i X R I — 1Lt
— VA I E RN b, AR T 2l X R
WS ik 8 3 R0 A 3 0 A3 A B A R
Sh 4 SRR A 2 B TR K R
ST BRI B 0 FE R RN 8
Wi D BB £ AR B H IR EL 5.10 FER SR RN |
LY A U 9 5 B ) (488 5 S DA AR R, S T 3
5 R HAR A B R R EEA

200 B 2R GE TR I T B AT 1Y U E BE R )
MERAR R AR EIHINERES %,
HEROMULE T BIS T I RESRR Horp
KBNS T BAE FRR AR . R E
HERHE I Z 8 n e 2R 2 e AR S B R &
B, XA SR —HEA o S A I B
Bl 2 I DO AR RAR 25 5 T 255 BAE SR BeATy
SRMELARERL . A, AR I MM 55 P 22 KR ATR
SEME B R T8 A 6 M 22 1) A B F Y R EOE 3K
FEIEINBCFE-2 , PRI 1 N R 7040 g ¢ Atk 9 1%
SRR R, Tt
3.2 HERIEE

KEFES B REZMEANRETN LR, A
DFPG] & 56 28 HURB e b G, 76 SR B SR
Bl IHEAFTIR —Fh K FE RS, —EREL R IR
R FEWRA . RS, M3 0T 45 b i
REAR (AT I B 9 B iy T REMEE R (AR —E &5 &
WEHIE . B, MRS A TR K E 5k
A g E B 51 KR WA REME . R AR A AL Y —
PRI B Hh S & IR T BE 2 5 R I 45 b vk A
FRUSE T — Gk A S A R K E R
TRk IR, e & KD R A 5 25 ik A
RAIRATRER SRR 3 T 22 R A AN
[ M R AR AR ) 22 X1

g U A RO TR 5T H Y, — et
FHEMF T B SR B K E R A S A AT RE IR AR
FHEIE , LR OS5 i R 4. IR
Al B2 R 2 A ] BRI UL FAR (R AHAE, 20105

Wang et al, 2013), QIR BFFEH 5 KB T HES 205
AT HE MY J5 R 2 A2 B 55 (Khan et al, 2001), K
T FEAA AL TR R 1 K F 21 (Kappes et
al, 2012), WHLFE 5| & W 3 (Keefer, 2002) I3 51 &
HEZETHAE /K (Perucca et al, 2009)%% .

Ty 7 9 T UK A U A R I S A R T
PSRRI AL o LERFFE SRR, R £ Fil
HIE 5 J5 Bin, UL R A B R
WA B A F AR E R T TE R R
i O (¥ % 4%, 2009; 38 V1. R5 5%, 2012; Wang et al,
2013), HbE— g —HETE W —Ub oK U FE B I
BT, B IR B REA S &, AT LA H
DL 34 Do 244 A5 U A 3R 4 0 3 e v = A2 ) ARE 3 A
(F13), MM LRRG BRI 200
RSG5 Pl 2R T 0 e S S

" - e e e
A WA T

N
{21

T TAE

S L
—
@@ ik B

el

GO

Ui i

8 e LipN WL

P13 iy e — i SR S — kK 5 i DL IS8 o 248 A Y
(& F Wang et al, 2013)
Fig. 3 Bayesian networks of earthquake-landslide-barrier lake-
flood disaster chain (modified from Wang et al, 2013)
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EATAE 220 0 G B FEALA AT S L LA S
AN B 72 R 3 B 5 T4 A T K (Gitis et al, 1994;
Badal et al, 2005; Chavoshi et al, 2008; Wang et al,
2010; 255545, 2010; Wang et al, 2013),

I HTABE 3R 220 1 3 i = b K E B 2
AR FBENE R — 8 SRR e 1 S48 A R
Z 5 A PR R SRR ek TR R
AR RINE  (H A R i A R LS I b &
AR FEE e T ITE T RER A — A
WEYE (Kappes, 2011), YHTRFFEA I, SR AR
FEAEPTEORA T 51U R ATRENE | A
TR L8 I EHE TG BRI R i K RAK S5
A RIS E AT 2 6] (R 25 G AR
FHAERZR, PRI G Ty ) R AR O 2% 51
TR 2R AR I IO A 22 2 3R i R, DA SRS
b 220 ) 5 SRR OE AR o
3.3 ERMEIEE

2 2= M 2% (Complex Network) & — Ffi7E 1 2%}
ARk AR BB S 2 S P AR R BA T
I3 2R N R RRIE 0 W 2%, A5 HTE X BEAS 2
SEERN], WAL . S AR m R AR
PERGE, QN ELIG R [ 26 bf 28 (o 28 ATk 23 ) 258 5
HABVICR, BARMBHERARE T B 5
e AL RS S AR AT SN
(] 5T P R, 9 PN 28 2 AR v TR R 45 1 L
AT P BT B AL | TE A R SETH R, 0 25 A5 AL
[T S5 ARG E 1 Ak Bl g 27 AL A5 ) 2 (Wattts et
al, 1998; Barabasi et al, 1999),

B A5 e P 285 1Y RRAE 2 — DM INGS s i P 3h
23 il A A R GEE 25 1) IE BN, TR ELR G2
77 A B G TMEYE 5 SR (Helbing et al, 2003; Weng
et al, 2007), HWIRPL S KA )T, E M4 RGR
A x B I [E] 22 A ] LA RS =3 2 M (2 (3)) - 4
S BB DR (45 SRR & AL AN SS S
AR (BN S 5 N TR RLIGE 7)), 5 2% (9 2% 3 1k it
PRI T 28 DAl b 25 i S5

dv, _ Myx(t—t,) gm0
E = —% + G(x,)[;me j +§i(t)

)
BGRB8l SR S U Y D SN e A LS D
RPRZS s 7 N AEE N5 O IFRNA 5 1, S i 45 A
55 45 5 Z A Y S SR I (8] [R5 5 M, D3R i 45 i

G55 25 S EOCRMBEE ; £(0) i 45
JFERRE, A O, FI T 3R AE i 45 i T4 i o fh 4
SURRRIE 5 &) F R4 05 181 FRAE , B &5 2 i P B
MEFS (553CIE, 2007)

PEFRE A B AR EE A ML, K E R
BAANGE T F AT R R 2% 4 B4 05 O E ]|
P Z R B 45 TP A )0, O R G T I 45 45
SRS FEA , & [RIHAA AR 58 MU 5 A8 58 42
BEAIL A RFAE , PRI T e 1 A2 2% P 24 B SR F 5T
K FEEEK NG BRUIK A 5) 71532 FE (Duenas-Osorio
et al, 2009; Li et al, 2014), 4R, & 42 M 25 7515 N
UK VERTN L RUEE ICFEBE A R (R 3 4,
2008, 2009, 2012; AAH%E, 2011), X Fl 7 ¥E A9 —
AR (DA 5 2% 246 3 3k 52 191 ol 32 A 1) i 2
T 5N % 5 e R E AT BB R IR AR K E (A,
2010; 4545, 2011; BREH4E, 2012; 551, 2012; %
6, 2013; Li et al, 2014), il 40 5 K¢ 355 4 n] 4%
5 0 B 4 rp ) — et 22 2% 20, R L 5 R
JERCRET, A2 M 2% R 45 5 T 2 45 508
IR 52 2% (Helbing, 2013), Q38 F ik
LGS I R 3 A 1 K R G R A=A )

faRLg O FrRE R ————

P4 B v 5 R T HER LR S AR I 25 (MR I ih 452, 2012)

Fig. 4 The complex network of disaster chains of typhoon
"Morakot" (Chen et al, 2012)
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WS 052 5 A B A Bl 2 b AR
B (X 3)) B EARTIE 2K, 40 Li 55 (2014) #4 FE PR 5 1=
% 14 52 4 P 245 oFe 2 SRR I 5 | R T e L K
R, TR S A A R A R T 5 A
R 5 RE S RGN LA VR H K
BN AEEAT R I (2(4)):

% = Z¢Mjixj(t - tpﬁ)[l _(1 - P,‘i)Vﬂ] + Mnixn(t - tpni)
4)
L= =P)" = = BY+{ 0

i

K :i o 70 B B 4 I 28 R 285 557 TR 4%
(AN SE IR 2 52, 1p, « tp,, S M) (5050 5
] 3R ZR BN IR 2 5 285 50 R B3R R4 M,
M, 53 5 A 2 i 5 TR RN AR R 2R 546 i 8] il 5
WAISREE 5 p, « p, P REE A 5 T FNIM R 2R 5 45
SR R SRR Vo K AR R
D, Y1)\ T, L) ARG R A RE T R
BB AP RECRI RIS

02 L5 AU ] FH 1 R ST, AT F R4
WG EBEFAF SR R A Bh A A A R g A2
Z IO 245 1) R AT T A5 B 0 A b S5 R SS R RRAE .
G R FHA I A A 2 I 2 B AR ) /N SRR
AP PRAR K g 3.2, o B 4 o5 a) i AR /L
{E/DEES 55 2 S DR AR K $E o FR AT
VT4 ik ¢ 2 G L iy O A K E F 4 (Lubos et al,
2006; T =44, 2008), SHTHFFE A B Z AL R -
TFFEEE R T F 4k 5B 2 W 45 448 ik v Ak ad A, X0
FHEM S RIS RS , ML R R K E
HEELZ MY A RRAE , PN RE S R R A A O
PEo O AT ST DT i DA, dnn A H 3
AT B 24 o I 4% P e A, ) A o2 SR P 8 X
RIS (A4, 2008; fid 75, 2013), PHIE, &
2P 25 0 T K FE BB , 255 5 TR R H A A 25
BRI S 2 M 2 AR T Bz 3 SE B 10
3.4 RERGIEH

KEZRGHEAEIR I — AL hr sk e Y
R GR35 AU A SR 430 K 11 5y
SR, WAMKEREBEDHE AR FEZA5C
it A AL 2B BER R G R R S A
4, 2009), ZREARGEIEHTMHRALRSTE
I E R AR SIT O R, S R 5 —
o7 FH T 0 e 7 H ) B R A B S P e B 3h
HUBL TR SE A AL I PR -1 T B 5 s A AR, 2

L
B
s | =

H\ 2 L

B

JEHf-S R

b2 B

27 ] | |
/ g =

LIS IR

M |

5 Huo 0 B CA LS AR AL (BR P-4, 2004)
Fig. 5 Conceptual model of cellular automata (CA)
applied to geoscience (Chen et al, 2004)

PR B A 1 R G T

JCH A 3 HL(Cellular Automata) ¥ 7Y & — Fifi fif
] 2 [R] CBRAS 1L, 2 ) A 5 ek i) i) PR 5
K ZR A Ry B 1 A% Bl ) 24 LR (Wolfram, 1984),
ERAE—F A TR R R A R AT
I3 AT G B /NI (T ), HOTHDIRS A2
FI|Ji) FEI AR TT L A sE e Jey 8 i e I el AH BLAVE FEA T
R T &R R A2 R GRS (E 5) . JoH A Bl
AR PR AT 5% 0 0L FH B AR T — b M b B 2R 455 1 B
R H SRS A SCHGE— 1 B R el B B L
A5 R RS, 2009).

KERAFAE A M SR Ly R /2, v LUE
VESE—A> 22 T i 22 B0 308 48 Jeg 08 114) i [R]—2% i) A
VEFRF= A4 Hh SR R VE FH 1 i 9155 R 17
PR . JCH A S PR — B 4 A FEARZE R A
- TCH TCHUIRES AR TT LR AR R
FHF 9 3 e it BRSBTS 23 51 5 9N Se i30T K
T TG A S AR L RAF AL AR AL AH X
N, PRI TG A ShHLARERY ATk FH AR DL ¢ T 6% 1Y) 3

BB B, JOHE A AU T 3 o R AR A
I — A v T TR K A5 R ) 4 ) e A A R
(BLE A, 2007; XIS, 2009; Li et al, 2013), 1fij i
FHF ¢ E 4 S RO IT 30 e/, DIHEZE
Tt 05 | e K Ay B it I LS B iy FH e AR (1] 6), B
FHFLIN 0y T 75 o A ] A3t Kz 1 XA o, —
AT H 5 S T Y 4 4 i & AR B &R (Neu-
mann ), FE R0 00 52 A oo C, ) M NAE
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Fig. 6 Cellular automata (CA) model of barrier lake-flood
disaster chain (modified from Li, 2013)

BT 55CHC,, . C,,., Z IR B R , AR E h
0 FMEA T ESL T C_, . C,_, kR
o, T C e A T A T %) B ) A A
Ho MBIZIT 2 T +10F, M AN T B2 A
B 5 AU AR b TR S, 3k BT M S S
AHEAE R RS T3 S e e pa R i) Ay
SO MR N E IR, BERTR] T AL
W5 0T LAAS 2 8N TO M AE 4k 1 - A — kK s
2 ] PR S (L et al, 2013). B 458 SEPRIGIT
JHASE AR 5 e i R DY M R i i AR ARG BB, oS
SUBIA PN, IR Py i £V R B I LW I
PR SR , KR R B B 22 3t ) (Crisci et al,
2004). FRMCRBTCHL A LB F i) ap
AR B e R 25 2 Bh A ACER A, DT 3508 i pok
P BB IR B (Karafyllidis, 2004; 225 %%, 2007).,
0 M ) 2 A8 UL D] 1 R B 5 12 2 e L 1 Bl ATLAS B 1Y)
Bty , — A BT 2 HENFWT | B S , I AR
B BRI 2T A, Jns AR5k SR
AT (L et al, 2000; 22E 45, 2007).

I 9 ZR Ge ok FEABEAU Ty B I8 O B A A
LG S — IR — R S S —id B —)a
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Abstract: In recent years, the frequent catastrophic disasters have caused great losses of human lives and proper-
ties in the world. This indicates that disaster losses may be accumulated and amplified through disaster chains,
in which one disaster triggers another, and so forth. The losses are much heavier in disaster chains than in a sin-
gle disaster. Disaster chain is a typical complex form of regional disaster system. Understanding the amplifica-
tion mechanisms of disaster chains is very important in catastrophe risk governance. This review first focuses on
the concepts and understandings of disaster chain and summarizes a comprehensive definition from the geograph-
ic perspective through literature research. It is found that disaster chains have two common features, including
the casualty relationship between different disasters and the spatial and temporal expansion of disaster losses. On-
ly under a geographical framework, a sound and complete understanding of the disaster chain concept may be
possible. A regional disaster system includes the environment, hazards, and exposure units and the complex spa-
tial and temporal interactions of these elements. Second, considering the different research philosophies, five
method categories in recently disaster chain research are summarized and analyzed. The five categories include
empirical statistics methods, probabilistic models, complex network models, disaster system simulations, and
multidisciplinary theories. The appropriateness and disadvantages of each category of methods are discussed
with respect to their utility in describing disaster chain loss accumulation and amplification. Empirical statistics
methods are a classical one that often use weighted average of a series of indicators. They have great advantage
in taking into consideration various geographic factors and the modeling process is simple. But these methods
cannot reveal the disaster chain evolution and processes. Probabilistic models can generate an overview of all
possible events after a disaster have happened, as well as calculate the conditional probability. But they have the
same problem as the statistics models. Disaster chain is a typical complex network. So the complex network theo-
ry may be used to describe the evolution of disaster chain networks. Such method should consider the spatial and
temporal features of the disaster chain components in order to make the result more precise. Simulation methods
are a promising one that can support the understanding of disaster chains dynamics, as well as the mechanism of
the accumulation and amplification of disaster chain losses. However, simulation precision should be improved
by including the spatial and temporal features of disaster chains in the future. Two types of important disaster
chains, the seismic and typhoon disaster chains were used as examples to show the practical application of these
methods. Finally, this review shows that the main trend of disaster chain research is to build and improve the dy-
namical model of disaster chain loss accumulation and amplification processes. The key is to connect all the fac-
tors spatially and temporally in a disaster chain system. It is necessary to transform the research approaches from
"static-descriptive-explanatory” to "dynamic-process oriented-simulation" in order to understand the complexity
of a disaster system.

Key words: disaster chain; disaster loss assessment; disaster loss accumulation and amplification; disaster

system complexity



