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Review of the Training Program for
Teachers on Water Environment
Education

Jen-Gaw Lee” Hsin-Yu Shan~ Yue-Hwa Yu
Ching-Yuan Chang  Hong-Yuan Lee Min-Hao Yuan
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Ching-Lyang Chan
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Abstract

Being an island nation, the most important element of sustainability is the water environment. It is
vital to quicken the pace of teachers on the job training in order for them to educate students the
importance of water environment and the ways that they can help to protect it. Consequently, the Ministry
of Education, the Environmental Protection Agency, and the Water Resources Agency co-sponsored a
3-year eLearning project to transfer the core knowledge on water environment to the school teachers in
this water education capacity building program. In total, this program produces five eLearning content
modules and 80-hour asynchronous courses. The course topics not only covers science, ecology,
engineering knowledge on water environment but also include social, political, and economical issues
encompassing water resources development and water environment protection. Based on these courses,
seven eLearning programs were delivered and attracted more than 12,288 participants. As far as we know,
this is the most extensive eLearning program dedicated for teachers on water environment education in
Taiwan. This paper presents an overview of project and discusses important aspects and effectiveness of
the very large-scale eLearning program based on the analysis of questionnaires to all the participants. The
results serve as the most valuable firsthand knowledge on eLearning program participants on which the

planning of all future large-scale eLearning programs should taken into account.

Keywords : Water Environment Education, Teacher’s On-Job Training, eLearning
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A Study of Environmental Education
Integrated in Life Curriculum by
Using STS Teaching

Wanchu Huang', Shih-Hui Huang , Yu-Ting Yang

Abstract

The purpose of this research was to investigate what teaching activities of environmental education
might be developed as STS teaching theory integrated into the second grade Life Curriculum. In addition,
the researcher investigated how these activities were carried out, and their influences on students’
environmental awareness. After doing qualitative research through the activities, the researcher collected
the students’ material, did informal conversation interview depending on teaching situation and students’
responses, and then analyzed the influences on students’ environmental awareness according to student’s
responses and materials.

The activities were revised from the original materials, and matched up with the school and
community environment, after which teaching activities were developed on the basis of “environmental
education”. They were divided into three subjects of teaching activities. The first subject, “beautiful
campus”, encouraged students to investigate the plants in the campus and introduce them. Subject two,
“discover our community”, led students to visit our community and find out environmental problems in
our community. Finally, the third subject, “environmental protection”, used picture books and films to
help students understand global environmental problems, and put environmental protection into practice.

By reflecting on the teaching process, researcher noted some challenges teacher faced when
instructing environmental education via the STS teaching methodology, as it was integrated in Life
Curriculum, such as lack of problem-solving ability, undesirable of weather conditions and lengthy
activities, etc. By analyzing the influences of the subject matter on students’ environmental awareness,
the students were exposed to the dimension of observation. The dimensions of self-discovery and
self-awareness could be targeted by the different activities designed in the curriculum, and significant

improvements were noted. The dimension of introspection would rise by continued teaching.

Key words: STS teaching, environmental education, life curriculum

Professor & Dean, School of Since, TMUE
" Teacher of KSES, Taipei
™" Graduate stndent of EER, TMUE

36



RS BT F AR o P

98 5 3 b 0 5 1) 58 i Bk Bk
PRADBE RB—

B 2

TR AT GRS ’EFU[ES“ PSR > T S Qe o ™ ’bﬁ*ﬁzﬁﬁ‘/ﬁ]
SNBSS PR T T ',’Zﬁfﬁ%t[ﬂﬁ TUES - (A RS
T B S T ;f\”sv%{iﬁ S A wﬁ, S =1 HTEJ%UH;‘
wat-.%ﬁfﬁﬂ AL MO S LB P R A
o ko % AU pjﬁﬂﬁg PRIIF=EG {4 2R TR r¥g> %ﬁﬁﬁﬁjﬂgga§+P[1\quzdygA~ggi s 1]
Bﬁ B SR E m:‘? R -
T E RS ik S © ;;Eﬁﬁpﬂg[*r?@ Bogardi ¥ Brauch | Fﬁv&g}{ﬁj’ r E)ﬁlﬂ‘ﬁ-ﬁfl (i
B (freedom from hazard impacts ) | | * £[| *» ¥ = pUs=d 1 gF‘%ﬁé_f%;ﬁgﬁﬁ@E[ 25 3
BUEEIPIE I )Fé?ﬂ\%%aﬁ‘ SR ﬂxqgh\;#@»ﬂquﬁr? 9= D Tl o R
T**EW%U?EJ’ IV B T (R R e oAy B kL k:'? B e R S N o ek F S
El’]ﬁ,\ P RIS S A B ’“J}I—Jijﬂm%{ (|80 3 S O R B o **’LT* SRE[ S
(E$)§ﬁ?wam@ﬁmiumy)ﬁmﬁﬁﬁﬁwﬁ@ﬂﬁ}uﬁﬂﬁ Tﬁﬁj*HVﬁI%W
b oSt - kLY Iﬁlﬂl—{ 2 TR E I x:FF B = Y s 2R A ﬂﬁﬁ%%ﬁ§

PR R I - R - SRR - PR

P EA L EEERAERITE A LREA
B R AL R M A R

37



BOHSH I BT

Qi

=

T *Qfﬁ*é*E'Iﬁﬁﬁﬁgi [FAfTE - e
2003 # RPVAUEGAL ~ 2004 AR - 2005
5 BB HE ] 2008 5 A prA | TR
ISP [ RLELF ‘,’Zﬁw’:rﬁ'"r‘iT Il
FE[ 2 T ﬁﬁ,ﬁjﬁ/:teﬁzggﬁl %%ﬁf% = 5RA
R EFES U e FII—F“ ZEI{E"IFI},
ﬁi%i&&&%EWi,ﬁUWi “ﬁ@
E B B ] f,a%ér%:ﬁ%\ R T pps
[% AE"_HF'YLF ?B’NT K el B 5 ”jw&[ﬁs‘]
F o SN T 2 AR PO IR R
FIFTEe AR E'?ﬁ»r s i1

R PR O TR RS R R sy T
b = SETpAVELGY (van der Link et al,
1998) -

P éf B AR OSSR T 60 & UL
s TuJ 80~90 £ (Rl WA Y K~ il 5
FUSEA] o BIPRS00 £ i FUIREN =T puget
H o Y RIS ~ TSR ?E%‘?rﬁ@?i
ER (5 Ui B N N TR S e A [
SRS IRy ﬁ{ﬁ"ﬂ%&’ﬁ“ﬁﬁ ’ Eﬁjﬁﬁ% RN
BV IR e T LY | IPAT A R Y X B
R o H ff‘ﬁ o %’TEJ#:J‘J WRGEE A 5]
L I;ut;‘—xgp@ ?TE&?@_J'EEU;‘H%“ fijiﬂJFKjF[
g T T A M e g
[RERN I A AL = AR AR I 2
EX ST S i e g e N e
e w#’fﬂﬁuaﬁm B TS
oy IR F' bURLA EH\F [_Jflgi,qt
548 - %'Fpu PR DR A R A
A Z]T T ] Fpopt iz lﬁ'ﬁfrﬁﬁfmi FAE
TRL Py RIS T O 2 SRRV L RAL A A
PHAEE PRIy ?E‘?%fgﬁ' 5 Fﬂ%f

38

? AR A I RO R T ]
R BE - g“ﬁﬁﬁi e el
9 P E A mi R E HEJ R T
Tt o gk gl g TR Eu‘@fmiﬁ
%o

FEGREG ] = R R e R
ARG T A R L A
B TR E R S e SR R A VR
'g‘ffﬁ'a‘jt“ I r,ﬁi NEIEEanS F'H f=og

Ry - E fFd H *m%ﬁﬁEJ—i xS I AR
1’% G |ﬁ, 1’%55 ]ﬁ[ﬁi;[%lﬁ 5y H
f—igrthiﬁl/fﬁ E'?F) PRI TR
FREEET 34T« FIOFI BTy e ik
G R Rl B R %& PRy
L A E"jﬁmﬁéﬁﬁ“ﬂ ‘J 1’3%
AT T B BE T e [ §Fﬂ*~pi
R4 ISR » S B L IR R
Th PRSP B - 2005 # R

PR e AP U] IR (e A RS
#fﬁﬁéﬁ_ SEBERI IR CEUIR) 7% 3 ORI

o ST C *¢>W4ﬁ@t“ il
CAENASTEANTE
+ Y FFRE qwﬁﬁﬁﬂﬁwﬁﬁﬁﬁﬁ

NE R MR e Eﬁ’ﬂ\ﬁ@aﬁ%l”ﬁﬁl* =

io¥~ﬁﬁWP%xpWMW%W%ij
1Y Jﬁugu Fkt Liﬁfﬁlﬁ%d(ﬁ

ﬁ‘[ﬁ%)tﬁf‘ NS (T Jﬁ‘{’«]w)li) I3
PHEEIRIRE AT 3 SYDUHT 0 5 ﬁff‘ﬁ‘%ﬂ?
1%f§§ﬁ<ﬁ”ﬁj%lm I*-ru;L_ 57 ?an lflﬁ
H'JFUE"ZFA [prjﬂj IS Ifll[ng"f_%l > BRI
FI’EWS Wm%pﬁﬂ il F TS F[ﬁaﬁﬂp wr]
R AR [ PR R



R4

B2 ZEVEBRER
@*‘%’,@W'ﬁﬁm*ﬁ%ﬁ'?ﬁ*ﬁ , ,,,3:“
ﬁ”ﬂ”*@fﬁﬁﬁ%@iﬁﬁwwi
AL %’i&@%ﬁéﬁ&?}% %’Fm?/&%gi I
BRSO ] BRI
pjggit HE ,if U, E{ﬂ”ﬁﬁpﬂ;}% E i_
S B R O T
AL * F SR *ﬁv?”WWPPﬁ
B o PR ,H‘ %uf;ﬁ F‘%E‘”%Zﬁli:
Hpy E}'[%\T Disaster = F ( Hazard, Exposure,
Vulnerability ) = fH=C 17 £l ;\;r‘ﬁ’]iJIZI‘Lp‘J
RIS KIS * < ey iofgis Y
IS ?‘l R }?ﬁg‘ﬁfﬂfp@h g IRy ﬂf[
@°ﬁ7ﬂwﬂﬁ SRR IR S

=&

9t 'iﬁk E;T EE =g NN R
(adaptatlon) % (resistance ) % ﬁ@%}[ﬁﬂr

LR~ A - :'f B g lﬁl ( Disaster
Risk Assessment ) [[f\_%ff -3 IJ S (Y=

r??%f@%%} T Ew?ﬁ FIRg ﬁ,aﬁé IR EY
(hazard) ; S5~ 4 @% . %’:ﬁ?ﬁﬁ@%ﬁ%‘
P ’fs"‘—' ”%j:* =TT ( exposure) TE R ﬁaflfjﬁ@%

[P (vulnerability ) > I'JFEAR G #H |§;’(*t@ﬁju
EI SRS BT (Dilley, 2002) -

ﬁ@k:f (1999) JKF l,’]ﬁwr[puﬁll‘,lu’ilﬁﬁgﬂ?j
SPIERpUE - Ell?ﬁ?‘fifﬁliﬁﬁ 5 7;-;*,?5[:5% 2

RREEEL= /

%{[ 1 IKR[%E’_:%F)L;I }\ T;*_[ rEA BE

39

U 7 B PP o e R

Iﬁi’?'iﬁp o T e

P

1ﬁﬂau T R FfmgF'I%h;
TR (’?J% ) kLA iﬁlﬁ\t[

=) %E‘l;{jk[ﬂ; 'lsqu%ﬁﬁﬁrufllz{g ) Ep}‘ﬁgﬁ
T~ R F‘L’F‘“ﬁ%'[ﬁjﬁrﬁ%?ﬁ‘i
S PTG LA R ﬁifiﬁiﬁ v %'FTJ
g A% f' ugﬁ;&timgw‘ﬁu?a[ :F:z [8fIE | fro
PGAAE: > G0N b URLR ERERAL e iy =1 - &Y
AL [ RBAIRE - R
i |’“‘ LR Tl %%Lﬁff?fifﬁdﬁ'?%

N[ IJT‘JI/ El]a‘ﬁi)&”“r [ﬁ,%ﬁ?ﬁj@

i ‘ﬁ—ﬁipﬁ.}ﬁ#@ [ ﬁ,—mﬁfu IJ%F[
RSN s RIS A U TR e ST SR
‘i”*'ﬁﬁ:ﬂ (ESER O Tﬁ(ﬁﬂﬂ{p ;fg%l% )
(AR TN R s rart[;gaguﬁ%»;&g[
F o PURLSISS = 7&!*@?@“;[ DE
Ifil =

EHOZ BBkl 5 AL iR

@W@ﬁMWMWW%%@i%
It e 3k FIDRLS PR T c'%,ﬂ 3 @ 25 PR
B (ST ﬁﬂ@ﬂﬁ(ﬁl*)
TRV D ﬁfgﬂrwg[% ﬁﬁ%i F l‘]ji;—J VA
CACREDE

B faEpa IR

Sl A

74!.”?1 IEEE*TE{F}L‘[ }~ l:]

{EPPIES

W PG



BOHSH I BT

TG A (e B 27 112, 1]
AEPNFIE IO R EI A L 2 T
RN o RS ARG P I R
AC T L Al Elﬁ* BT Tésg%iiﬂ"%ﬁflgﬁpfth i
PG Ao o R e P FEETRAL )»‘é" LR SR
ISR (U Wiﬁ%ﬁéﬁg%;?ﬁ?‘
?ﬁ?ﬁa'?\'ﬁ BFL > (s A A %ﬁﬁﬁ’jﬂ PR
A W’F’fﬁg (4 s T | o 7 go%%tﬁ,
??[IT,,[)kﬁ FERER AR FIJ e PRl A
R liﬁ‘w%‘ﬁi?f’kr] N%JJ@%’ g
REAT RS ZF?[’ et g £ 1k P r%”é‘” ps ZF?,’:\ e
’?’Eiﬁ ’ @ﬂ'ﬁ'%ﬁﬁﬂﬂ”ﬁfyi‘i%ﬁjﬂ% °

F' N iiﬁ, PR IAR Y fol Sk kL P
ﬁ' ”hT‘%J ° [ W‘HHE?@FW{F&&U%%@’ - [
[REEEFE " o JHERY et o [Tl m%‘? FY LY D
sz ’ Bi‘l LﬁEBE‘IJi:T‘i‘IEEF“/k’ﬁE'E JEJ@ZJJIEE  JE
PR e i b (YR PR ) EE]
M AR NI INEE - A ??%ﬁﬁii"r,@ﬁaaﬁ\iﬁ DS
[ (f’/\‘ﬁ‘}ﬂ[ﬂg' ) = R (PJ?‘E[‘P"J) e
slﬁi@ .

BRXERREHINIAS

-BE

— BREE
FIIRES i " (natural disaster ) ﬁ/}ﬁ g Ak
(vulnerability ) f~ * F f[‘/Eﬂ‘ﬁc 7 &% (expose)
~ PYEET Y % (hazard) ™ ﬁfriﬁ’??
9% ST R (Smith, 1996) « PP 1R
'3 [ RL B CRAE IR PG [ RLE TR
f'@ . i;f'ﬁ"ﬁ'ﬁ'#’ (B pUR B e g~ 1
‘% e w?rfzwﬁzfry},ﬁw g
G SR S I R A

FR LN

40

TR o VEE T F T IR R
S HEET R BUIE - F | R
GG T I ] Rt
SRS 'qﬂ[qalgu s ﬂa&g | IEI%J ﬁ%@’?ﬂ

ISDR' FEF 1900-2005 £ [if] » 2 ZRE | Fel G447
EM-DAT® ¥vf| [ = R F'ﬂﬁ‘fkr{ » W
Pk (biological ) ~ P4 (geological ) =
¥ 5445 (hydro- meteorological ) [iU77 i
A AR PR ﬂi%lﬂik' D 2 IRTEY

;«u%@':gfgl’]ji}’ J/%E!‘Fljkpl:{ﬁ "f Jurb I

RSt oﬁH[ 7J<T1/7Kn%31’:gllu$ﬂ;‘§}51
e E bF‘EJ¢' °

(4771 7# EM-DAT F”ml%ﬁjglﬁi’}]qi
FFR T - 2250 #ﬁljxigiriiﬁfﬂaﬁmso

FHNE S R R %“%@%F” KT 90

PSR RURL AR o 13 SRS ’@[ “ s
)0 T 50 F YRS [“RE BT HI#F[[;@@ fiy
‘iﬁgjﬁ/‘%i (i 50 & U 4 o 2 5RT H5
W o #0212 F
FIT o S9HERLE BTy 90 & [Ri « Ky 2 5T 85
7if = M S G BT A S
e G O 2
H%] "L Vi - ﬁﬁjui,i 2003 = i
Pupic JzﬁjE{L;\H'?‘/wFrZF et &,_I;ja&'gl‘gf@
*lﬁng{ FIJF%IET_[%E] pg [

2 ﬁb‘él “RLRLES w w%’éifﬁ;;i:ﬁ,«mﬁ
ST T 2 AR I D1
[ﬁ;[glp J—Pu s n,qﬁ;g;js:ﬂg SR
BT Ry [ B = SR (e 2 r,qi
AL AL T R 7 P 2

(TS

Y >g

by

! International Strategy for Disaster Reduction ( -4~ B4 Sk 56
)

? Emergency Disasters Data Base ( HAIIF 5 EymaF o2k
TEHE)



VAL
SRR BB (AL F' quwﬂ > 2007

FIPCC SP 50 1" s 7 2 SRR
Eﬁjéfg&pﬁlﬂ SRRl FRE E{Uﬁi}k‘pij{_ﬁ FIA 34
P Z A 5 Iﬁﬁ i B ER 2R
K N 2 SR A EPVERNE -
»*%‘BF[}H# FIEFRE [TRVBrB - IS =5k 0.74

% (1906-2005 = ) ﬁﬂff\rﬁ: #%F'[]EI'U 0.6
H (1901-2000 F ) o =K 5 ST EVRRE ¢
23 ['“‘%?jj\i_f’jﬁiﬂn fioe E AR IRFE ™ (natural
variation ) &l Rl * EE?F’, éﬁf’?lﬁ’?‘/ ? ﬁéf[ il
MIROC3.2 ~ PCM - UKMO-HadCM3 ==
GFDL-R30 S PHFE 1 prufgiis= ““lf, 1 P FEF“
RS 5
Lyl fﬁ%‘?%% o [ (RIS 5 EE
¥l M ERPERTUIE S R fﬁﬂiﬁ’?‘%iﬂl%ﬂ
B2 (“pu= [N (Hegerl et al., 2007 ) -

PR R S TR SR
?{l—d o] R Qﬁl@mmfﬁ]ﬂ:\@ﬁ
| PR o 100 2006 F (- LA
FORIEEGER o 1940~ 5= [l BOYVRO
F‘ﬂd F%fjfﬂ F[ Vj-»é@@;?wl#\ﬂ Ay 801t

?ﬁyji_ﬁ' fl F”[?& Il - 2003 = F[J e
37.7 @FI Jﬁ 1L [y 2005 & = 'F‘,l/af[]ﬁiﬂﬁi
375 B‘ﬂﬂlpua FIZE o SR G I E g

;mclg& ;%FI*I/ » FEJR = SRA NE: Eﬁﬁ&ﬁjj 1y
%ﬁﬁﬂFﬂW%f’@&hww@%EW%
""@l“‘ﬁ e » 2 AN R R

- fw%ﬁ wﬁj w@%%ﬁ$¢@r
AR R S S B
Emanuel (2005) PR e i & '?Wﬁ&ﬁ‘[f% (R
%}J’ILI' TEE Y ﬁgjﬂﬁ’ﬁlf Jﬂjﬁ?&ﬁl‘@[ﬁ‘ﬁfjé@;“ )
fjl FH B O3 RIS  Webster 7% (2005)

FRFFLT 30 5 e 2 SRITBGEE 4 AT HPUEG

41

U 7 B PP o e R

ﬁr‘gfgﬁ Ty ﬂj?ﬁy*ﬁ@ﬁ A o 5[ iﬁ[ijp[#,
EERER REY L Elé'ﬁ F A B 50 4
(=2 = SR8 R H%E “J:\iig?ﬁy?@u i
G PR AT
ﬁlﬁ“iﬁﬁiﬁfjj\ffé%‘[\fb TR %F’ff il
JE A RE B o R BIRL T TR
reduction ) [EEGEEITRALIY <A #‘%B&}FIJ[?E
PR ﬁ'[ L R
A PR N R o ] - RS
LB YRR IR > = X BHE PR
FHFTRLAI o FP=4] Sp0 | 02 5 1
gly} VIS (prediction ) E‘}} YN E
i » HIZG [P R P o S I o Hidd
HIPCC | IJ?é[F‘, (projection ) fifhl—~ FE 2 v
=@ Rl g r,ﬁ”é@‘iﬁ“} NREAENIBI gl
fifl e RS (TS, i TR IEEEHGT B
= FHE [TpUdEff - IPCC E'fﬂf@%% e 247
TIRIFUERE S o SRR SR PRl
F R fRARE I *%@mﬁﬁﬁéﬁ R
T fﬁJE'fJTEi%%%ﬁ# ’ LFEEJHEI’?F%J'FW‘I"F?%@%" [“
PR 10 SR R
%’E@ﬁﬁﬂi [PRLE (A e =g 2 VA
IR P g e Eiﬁll? pd
3%{13 T PG e u[ﬂ%ﬂ [“'H?”?’i
Tﬁ%'fa‘& EIRIE= 2 SN o ACRE L] S
y,r'w*q;m%j (SR RN
AR RO P IR < F kL
FHEBIEEE MR fatse 2= »4“ (B Eg
PP fl U

( disaster

N Fcﬁ ,\I:l:|:$ﬁ-

CF VR g B~ R
SRR A A T S A
R [ IS > IR A S BT



BOHSH I BT

SRR o p A e F Ll <
TRLFIRTPOEISPIHIRE - kL * RV -
e 1l PYST [ H Py g kffi
o AIp Iﬂ*&‘él’“xﬁ’?fﬂiﬁ‘ﬁ ¥k (%?ﬁ%ﬁ
EQU) =l (Hghl =) =i pv g
PLETEEE Zfﬁiﬁgwfj%g @ 11750 & 2
Pl s A5z S 0l =g 31% >
SRR SETIT 175% 0 P HESRLDYA ﬂﬁ P
sy fifr o = (“’Eﬁ'fﬁ-" B 2OF e e
RS 130 PUERIELD %t BesETp o ﬂ[;l»'_}q‘ FISR
ﬁgﬁurn}ﬁii FOEHFFIES S A ERpd Fu%@ﬁl’g
-H FPu@EﬂI‘F SIS R L2 T 53 ) promd =
Fp o R PR AR U AR
[0 50 PRI 0 URLEIAS * TR
CHET O R IAIRIETE Caerosol) |
o T L SRR kLT i
e pgs il o IO ISRV BT S
B o ET 2 R L s P = ]
i E I S A RETIR S
2100 I » 53 ok Fy0 ) o vy b
FHOTT IR Al = o R e
EJFEﬁﬂiiT fi “ﬂﬂi RUFIRE T = ZHNE
FRPUFUPRTE (IR D R I o P B
4% W RS S PRERT R lliﬂérf
?"F%'kf’é'lf‘fﬁﬁﬁl’“g’%ﬂlfﬁﬁ”%w%ﬁ' FJ’FE‘FTA gL
B R AT U T fj 5 R [ RS
HPRRBBAVE oI [N o ag =1 ToRL- P
R piﬁ*ﬁ"w%ﬁﬂ%' fi| VPRV RSE T
PR R pURHN « Z5 M)
TR T G [ IR
1980 &F (&I JF'J El’zﬁ%ﬁ?‘iﬁu | PE f' F§J

?%ﬂ’ﬁgii%*i%?ﬁﬁ@#ﬁvﬁiﬁﬁlw PRl fF=ses
N FER[ R oAl TS = 0T S
(Hilhorst and Bankoff, 2004 ) - IE{U?‘IF& Ei L

RIFEELE e g R

M Sl

42

B f&%%‘fr FE Y ﬁ FOARR > ERL T [y 3
JRPRUR BB~ BTLRL AT e
Jﬁa o T P 4 11%11?* S IR *gﬁ fitd pj
2EERE ?}»‘Fl?"ﬁiﬂfﬁ%ﬂﬁﬁ”? ﬁ PR
i s (AT SRR L
) P AR S Ol -

I 1 IR ﬁ A9 RUEYRAS 38 T )
1970 4 FIJ i * PIREERF TR Sh R
HRLEN s & ;ﬂ@‘“ l_pr UREF]] 2 1970

(8RB RIS Re s R
VAR R T A R

i %gg;r[mﬁiyg;ﬁu Spudlr g ’]jilnj 1982~1983
AR (ENSO) T = Shg s B f
PP 5 0 B e ey iz e 2
INTRERURL BRI o SR 80
,gj\a El[P’\i%[ul(EE g 5 %ﬁl[ o

% L 4 (THEIE > 3kl 1980 &=
TJH:F“ Eﬁ%ﬂq@g}g [iﬁlﬁk&i‘,ﬁs‘iﬁlp\ﬂﬁw > 1990

N 2 SRRSO 0 N AT
3F~'I§}J§?:%L§U VR ﬁlﬁrg[i P # i e
PRI 555 O T
Sy - RS A RO (R 2)
R 2 PR RAPE R i 2R i
PG [IALFTRES S8 & P 31l
PIRVAS I o

lf()\r]



( N\
P R i
. J
— 1970s —
( N\
g A
(. J/
— 1980s —

[ TR ]
— 1990s —

[ % £ TR e ]

2 PR IR AR 4 o
b F F
<¢mv€%>

B s T IR T 2
HUPBBIFI - PRI A
SO © TP (2000) SE R -
HEHE 52 £ 1 F AR 1932 5 Changnon
4 (2000) PYPEAEET. - BFS BT 50
R RN 2 RN 2R R
SR EPAVIR I o pRLEAT S IR
PR [ I Y o P B
k:'fqﬁlﬂg]: ST B TR S Y
e PR A E PRI IR A g
‘Fﬁ (Y3 frig@ ™ Jh BEHIS) B ﬂ;f;wrvéf i
fg- b LN F“Fé"]?l?fﬁ& SRS H“J“pfkr f
B o SRTRLIRL S B~ gk ORI ) o
R T ST SRR
[ T

B X ERZIIAEIA
—iegst

R B

—  BERER
B BFVEYZEIE K Gilbert White £l 7 40
PR A0 AR LR
S Eiﬁy\vit’:ﬁr’pg FﬁJ%EE y F}gr‘g?y G Lk
£~ AP Jcer T “J‘a*dtii”r,
BRI Sﬁ{ i [%Fg/i?- PP AR
%Elfjﬁdg'ﬁﬁﬂ[ﬁjggi fo! (The people factors
need to be examined in harmony with physical
and technical factors ) ° «mﬂé“‘ﬁ 1%’?&&5@
%i’iﬁgi d %ﬁzﬁh 4 EsE 1 White la‘rﬁrJE 14,
% o *@nﬂr%&ﬁjﬁ@,}x}[ﬂ:ﬁ“ﬁdﬂ [j:TEﬁ‘FIJT [ T S?J‘
ﬁl[ﬁjﬁaglﬂﬁr}% Ef: 4+ 7 [ pm@%@m NI
1) g
approach ) [IU7¢ FITFJIJ“*E%EFEI (&L
2004) - G AH B Fy AR ﬁf*%" g
SBUPLT 155 o A 5 AR - FE
I o ALy P F@ﬁ[ﬂj (impacts-led
approach ) | Uflf}h Fol 73 7F’?Ij " (hazard ) IV
PR f TR - wm#wmmﬁ@@?
2005 £ [ B Jf“faﬁ;pfjﬂg@@; BEE
STRE S F‘EJ ~ Y I;I[H%ﬂgl’zﬁp[ fi f' FEIfol
( Anderson, 2007 ) T*l? EEapS ?ﬁ (eI
i EREENET (perception ) (1= 5{&}?‘?‘ SRS
rﬂ¢§”§?$¢ﬂﬁWwﬁ$Wqﬁ White 7%
NN F@FJ%&‘” k rj,g uTJr%A [«I%Eﬁwﬂf
ﬁl”wﬁﬁﬁﬂﬂ’ﬂ§%ﬁﬁ@ﬁmﬁﬁ%w
R R S RO - e
Tﬂf“’i@u[b FIIOEREE L o PURYIRG
L PR I
FPTEE e STV & ERUR 1G9 E
A FEIRFOP I (X ) P SRR
5 5% Iig”?ui_'*# N AR ?[]&IJ~ k‘l’#ﬁ‘
e u:,.l}‘ F I AR AR
f«JﬁM@JJIf&ﬂJ fﬁn ° kr]rFLIKEEEJEJm7~

& [l C vulnerability-led



BOHSH I BT

HRECEZIER I iy o Ut A Fil sk E3EEn)
A AR o RS
o T IRIPYSYT ARG ER I
’FL:JTT‘E'[ﬁ o Birkmann (2006 ) ﬁ}{ﬁ’[ﬁﬁ[ﬁﬁi FIfY
YA B F“ Py A F Y
FUAE ) RISl AT
(=) Soffe e (The double structure
framework )
Bohle (2001) 57k 1 P IRy i
73 K ﬁﬁﬂ R il_—%ﬁﬁ?l%#ﬂ ﬁﬂﬁﬁ-ppfﬁg
i (exposure to external stressor) ; = L5k
F SppVEREEC ) (coping capacity ) o *4HRLES
0y BRI R ] [N [
TR 7 ELE 9 R B
PR R ML 7 S Baa
?ET—‘J“ FIT %g*ﬂlq ARORL - ES F‘/W@'ii“
TR R B PR %%uﬂ
PR 'Eﬁfl%o 2005 ?Ftu E#%Lﬁgﬁ MEANEE S
TR E B e R
ﬂng Lr&-ﬁ GDP 7 Prp Tl FplLgh? 4 i
7#;7 NAYAE o i) Bohle IH%E f J%fl FERL
EIJFA' ’ "?%J;Jf fi22% (human ecology ) -~ fa 742l
ﬁw% (entitlement theory ) ?FTIF PR AT o
PUIFARR ey BT R R 2 Y
S AN g EE A RL P DY o) R 3 SR
ﬂ’ﬁ°=Fﬁ$§ﬁmj'[—§l'?i‘ﬁ9§@§?}®'§€‘ COma H
=P Pt G i R LA ST S )
= i -
(=) W EPa%A (The disaster risk

il
framework )
ﬁ, o g = ’I}H"J %JJ%E‘ Yt £
?ﬁé’?‘y k#‘; fit 5L 4 1 3 (Dilley, 2002 )

Crlchton Granger = Peduzzi & * (1999 -
2003 ~ 2002) }{SJ_ T RIRA h’;,’:’l’?r,?ﬂﬁ%ﬁ“[faa:

#] (The risk triangle ) - X[| Risk=Hazard x
Exposure x Vulnerability - Davidson (1997 )
% Bollin (2003) =~ I = BIskf) b
VE@ Jtlljjfﬁ " tw—ﬁﬂ;& 5? B P pa Py
WE% - i ifw%m %Rﬁiww$?
£l gFl@ %J*l SO TR b F%‘Ex%’éw:
ik ’i@ulfcwfp#’d%’ (’?’F) [~ TR
SIS | B ] S
IR R R
e ]2 - AP Davidson T-ify “iEAEC ] =2 Fﬁ
5" L3 > Villagran de Leon 1] 1[Iy 35
il ]'fF T kL (deficiencies in preparedness ) ”
R wﬁjﬁnﬁuﬂﬁ% Eliﬁfiﬁ},,_ FlTe =
@@/wn4<ﬂ§§> Yl - Y T R
Sy Iﬁ&f‘%’?&} o
[ H?IZ B [B [ Rk ™ 77 F% ( International
Strategy for Disaster Reduction ) 3T [iUy 5%
R SR 53 s R
o g pEE STk T ERP] (FT) pY s ek
F' [~ AR R 7—&7@%%4}4} (457
ok ﬂﬁ@;ﬁ}’ﬂ* ¢ FEI?J (risk identification )
T??@@F;j ['Ff, (impact assessment ) [IU7H =0 e dfy
"J[':JJE}"'EIU‘D?%’%’L%; » Jﬁqﬁlﬁ[?fiﬁgmﬂ W
ﬁ‘ﬂ@ L o LA ~ BRI R
AT ;;tt;:ﬁsum A T
PR R PR R [ S
l’i‘ﬁ%ﬁ’@@]ﬂ‘iﬁ [V e 7 ISDR F“H\E“Fﬁ FIE 25
F[lﬂi% b RS B o ﬁj‘\i%ﬁdg'%%}@"ﬁ% ;
ST AR FE R 5 A TR A e
Fefﬁ*r?@% f - %’@Elﬁiﬁ il = Y
2P~ AR R T P A IR RL (recovery )
ﬁ[ﬂ”ﬂ g FEI?JE‘ f&@# IFL' PR B
WO E i& i ( emergency
management) B = 3e =X || g r[riTﬁ’iEJE



[« SRR 53 AT T T g
FFHRIR T 2 E 3 Ji/['lﬂ [5G 2
CREFPHNP R S S8 - g DU
[ﬂ:&'fh,,%rﬁ aan:ﬁ It EJFL%M o}g\r ﬁ:ﬁ% j/P
WA J%”rﬁ‘tﬂiﬂ r Llﬁj< [ EEO !
P N ﬁ (R E B e (g 1% 5 7= o
BRI (28550 T e oo 3 DL A
i SRR IO - (LR (S e e
%ﬁ% Pl o A[p s F‘" R e

o AHERPY > oA wﬁﬁ¥3l%£§@r¢uﬁm£
%’%Mﬁﬂﬁ SRR TR VAT
ﬁ“ﬂﬁ?ﬁﬁﬁ¥m933}%m%%’ﬁ
“RLTE PG I SR R RS R
If“'” SRS ESR R (5 ?flwgﬁp SRR
L U L R (es S sl = i = 3 0
ﬁ“ﬁwrtﬁﬂﬁﬁﬁﬁﬂfﬁﬁﬁﬁﬂ

?ﬁi

=) ?‘ri’ﬁﬁ ( The sustainable livelihood
framework )

FHFRR B

Conway(1992) > = [l [ DFID (Department

Chambers and

for International Develpoment )& 5|1 ( DFID,
1999) = BUss IO oAU B4R i
Pl A PRI IA*Jft *F'Lﬁ'ﬁﬁiﬁ&{ﬂ i
BHE R ERIYE Tg% X 751%‘ ('l Human -
Natural ~ Financial ~ Physical -
LR B R (D S SR
gkﬁwmﬁw\wrgﬂ@wm%’ﬂﬁﬁ
Bl Lt ;%P ﬁ% iéﬁ AN ﬁ*]zlx ) Eﬁ
5 [SYGIIIEOE 10 - 7 PR o b
£, T ]Igﬁfyfif?{ SIGE- il (hazard ) & B 31
kLB & 5 i T BEFREG - S
Eﬁ??“ge RVRIBIE S R -
FEETE () MR g s > NG9

Social capital =~

45

R B

A ) -
(p) F??Fﬁ;ﬁf?\%ﬁ’f (The school of political
economy ; PAR model )

R RS T
Fror® > SN P s e i B
FHEFL A puflh N3k o Wisner 2~ (Wisner et
al., 2004) ?’dtgmﬁ?’]@ﬂ[iigﬁﬁ% ﬁ“ﬁ“ﬁaa
YA felZ (Risk = Hazard x Vulnerablhty)
g F 75 E R AUALE [N3k (oot
causes ) @IHFI*J SRR IH?E ( dynamic
pressures ) i i E £ A = AR (unsafe
conditions) :

A Pk — Y~ REUNERR - O
?mwﬁﬁmpb@*'

2. PR S — U~ [
b N

3. T = PR — BT ELAE TTJLF{ * RS
I AR T 2 B T S L
A Fp RS iﬁf[ﬁ'ﬁi‘%@& FTa s iy
PIBREGHIPIRE > - (PR PN ERERER T LR
R R S E wLF,I puged S o TJF%'* 1t
Py ab = =|J?F[llﬁrﬁ]* ;'EJF RZ blrjﬁ
P R AR lﬁﬁ}%ﬂﬁi‘ﬁ‘f’ﬂ% R
(R TIR G B 2DOt - fiits
A DBCHRRE = £ T P O A
A OISR - BURR R T = SR T
RS 8 AL 57 4
g o BN E Y PO (R Pl 2
o kL B (R B P A B e I
B9 B S BT

o LY 2RI D

%P RH (risk-hazard ) aﬂf%j i : o AT
= Rk PO 0 T 3 - PAR
( pressure-and-release )f51=¢ E'[JE‘F;% e rlﬂiéﬁéf



BOHSH I BT

= ]EZ"?J—F? E' Lk \PJ:Flz[gB;l"EJF[Uq;Ejg}Q‘[\ﬂ: ° F,’ ﬂgglr%&}:
A E RO Yo BHEOREE LT
95 B R 7 Eljéﬂeiﬁ“@{ 1Mot > 1594
TP ERL I RS i/pqgﬂ 4-

PAR ff%L:LQJE (it 7% A P i T oL
%Fﬁ@Wt*ﬁﬁﬁﬂ@WW@wﬁww
VRSP o BESIRT 53 AR S iE IERR Y

C‘\l

S B - SRR - R
RN [T ST HCEAG R BV ET o
1 o SR RS [~ PIEES] AR
ﬂj\ I = FI’UJ’{J{FL:?B oLl Jﬁ&f“‘ﬁ'l’:ﬁté{ U

P T AL ST R (R
PP g Jil [i 7'"1'?1

TGdH% Vulnerability

|
i R - R
Hazard Exposure  Sensitivity =~ Impact

lﬁ[ 3 RHE=Y EZ%‘E"T?@EI Turner =~ (2003 )

__________________________________

B - PRI TEIINE - R - o
' root dynamic unsafe !
! cause pressures conditions ;

AR i '"EJF' Y5EA% Base Vulnerability

q%ﬁ' 4 PAR FI=U FEZEISS@ E T Turner 27+ (2003)

() ¥ F%g’@;ﬁ?}‘% ( The onion framework )
YRR RS 2 T
B < IR - [ R )
Tk tfmirﬁ o I TEEE (reality axis) =2
F'f=4i Copportunity axis) 7 {73 Arifiphiof

WW”"Wﬁ@@%‘W‘NEQW%Qﬁ
H“}E\L_’Jf < R s BRI GY

[ g“ﬁl NEG %“ TS Cevent )~ H1(C damage )
f [ (disaster ) }HJE‘MF TS R e
“ﬁ%mﬁ IR - YRt
D[lﬁ%ﬂ 5(Bogardi and Birkmann, 2004 )
‘%m$m’&4%ﬂmﬂﬁTﬁWﬁW*’~
(W75 S S K (BB

46

B U o R SBERN] » )  RENEL 3
& mﬁ#ﬁﬂﬂ[%ﬁn [ ﬁgﬁ
R e PP TR A H

ﬁ%f@wriywﬁﬁ¢ﬁ*Wﬁ Lo
ﬁtlfﬁjﬁ’ﬁ%ﬂ@r T RLE IO S - Bogard1
=2 Birkmann % H‘;Hrir%‘* e T {H s ok
FI9HT P IE] 5 66 C1~C3 = b B [1 C1 (ot

£ '4JW*F”%@H 102 €3 i e
T



PR R

« EXTERNALw DRIVERS
(Chimate Change, Innovations, Globalization)

o 1L

waDFPORTUNITY»

Land use changes
Watershed Mana gement

E,g:[l 5 j‘}'ﬁ?[iﬁlﬁ% > J[F I Bogardi and Birkmann(2004)

Y - R4 - A

PR TS A A JEERE R
e*urig* 1 (C3) B > RAERLATH I - 4
FERLSY - HETR- [ttt 7F§iliﬁlﬁa&§:mﬁﬁt :
(1 2 TJrnF*jJH" [”fJHJI_A S [ I[T I?:—\F:tu e

e ﬂﬁ@%JEwma@ﬁ ) R
AUy o (YIRS EE -2 i A
SEFE OB JORLAFY S 556 - 0 -

Fﬁ Bwﬁif,qw#paﬁgf‘ RS T
HEE AR 10 < W R U

47

é?ﬁ}l%fmﬁ%—%fi we%;f—%? I AL
()5 Fl*ﬁfﬂj 1% ( The holistic approach )
RIS PO )
PR R 2R - O o
(hazard dependent ) P& M ¥ WPV (non hazard
° 7"@;1?%[5% U
R K 4? U R Y

dependent) =%

MR o iﬁ?ﬁﬂjﬁ’ﬁi}%liw mYy = I*Iﬁ (77 53
e
1. ﬁj‘é: =2 )20 % (susceptibility ) —#ﬁ%ﬁl%’& 5}



BOHSH I BT

F‘ TR J%T&x Eﬁﬁiﬁp‘ DR[£ u}gj %7}%:”@[
%w%%€$ e 2 5o
(hazard dependent ) fiJ jff“l[f 55 BT “hard
risk”

2. THREAVIG S (fragility ) —T’F', *%:Elﬁﬁr
R T SRR - I
AR T‘J [ (non hazard dependent) -
we

3. 7 JlifE (resilience ) Elfliéfﬁé?@@ﬁﬁ 1—
?‘F’[fﬁiﬁ?l%ﬁ@ﬁ T puEEEe T 4
Iﬁﬂ GESESE },' A p T;J[ 7 (non hazard
dependent) - FPHS

iF;fFE”J '] #1t1 susceptibility ~ fragility =
resilience ﬁﬁf\:iﬁfr

[*| » susceptibility g~ 2zEl (FT) pUiGERE

* resilience Fl[[LLEbe w2 poG A% o

FEe faa pr 2 78 < ﬁj‘éﬁfé'fﬁ@u Lfﬁﬂf:: hard
risk ¥ i Ul q’%ﬁ'[‘*ﬂf’lgﬁj’&"ﬁ%ﬁ%

ﬁ‘imﬁrﬂ/ﬂrﬁ%’ﬁ PYRRRIE 1 g

i‘&fﬂﬁﬂﬁv’u =P [EIJ/%‘*“FW Sl 8
17| hard risk ; 7} gﬁmlgf@g (F1, T B
PYRERVR S AR [ 7 2 F ) hard riske Z 4 soft
risk P[LRLAE [ SEHEER BLp O Ry R e
= gﬁﬁ;ﬁ@%‘? @’FLEIfJ‘ﬁZ’}J o [WI*= hard risk i~
soft risk A[JELEEHEE faa 1A -

(+) BBC #E%% ( The BBC framework )

%+ %EW%?FI FI Bogardi and Birkmann (2004 )
=2 Cardona (1999) - §Fi%fﬁ Eﬂﬁﬁ%i}ﬁ‘[‘iﬁﬁﬁj
B [WEWTEFYSER SIHPRL TR SEP2)
[ ~ RS PR YR é%'g%ﬁfu RN
I UL B 5 T AL 0T
T4 o PR N BT Y 7‘ir’:f 'fr&’r“ﬁ'ﬁjt] P A
ﬁﬁ“ﬂ?%a i A }’Qfﬁ‘ﬁ%' VRS TR

@%vm%;%pw&ﬁwﬁuﬁm’w@

’?J’

“soft risk” o

‘soft risk”

LN

Z. 7t vulnerability [I¥

fragility ==

48

Eilﬁ"J‘&l;ﬁ r, Fljﬁl’ﬂrﬂ’[ /El\(’:&g:-;\%fi@
(IR (AT ) - w?fiww&ﬁﬁﬁ

SRS P4 T IS 2 g g -
ﬁmfﬁ SR T IRl N VIR IR )

PR et S g J?ﬁ?ﬁ%ﬁjﬂﬁﬁﬁ
[‘E VR TR AR SRRV T Efﬁ{‘\ij‘i
FIEE S BBC 3007 1 5 B VR
=gk = o7 F > 4 [ Bohle [V double
structure framework }H P F.Eiﬂt %‘ﬁﬁif’im}é}
B9 o » L LA ST )
HIBE (R - 4 WA R 4 T et
G EOAE, > R HIRL o< ﬁﬁmﬁzmﬁ » [N
1P 3 MG - LT TR T+F5~:|\§ﬁ AL
~*gn IS 4157 VBB 155
v %U?'i (B ~ Pogepy ! [ F Tk
f%:ﬁ{]i” TR o IHFEE VRIS RLFR P

U% LA «J[Pcpﬁ“‘ D R P
FLUE By E‘?ﬁﬁ?’ﬁl?ﬁ E‘.’W‘%iﬁﬁiﬁf
B FEINE TS R B ALY i 7
FATRI > RO 2P OB PG R

W%ﬁﬁﬁ“*ﬁ@uﬁ

— - EREEETAT

E”MH%&A ggﬁ/&{_J“ - mjglF[Jvﬁrﬁ,&{ ?FFTt R
F—aﬂ'ﬁl»’ IDNDR (International Decade for Natural
Disaster Reduction) & » E'Iﬁ%‘ﬁﬁ[’ﬁlfjﬁl%@[‘g
7 IO - [T
r }’E(]H' [ G o iERL G e py B

< IR ST (P 2 )
o= 1];45*/%2},}[#! UBUMEERLR N - BER
= SRR :r’? B e FTRI Y R R
SO 9] YOl - [
BL A SR (S 6 AN T
PHREZHA 53 27 UG IRl R



= 7{'1?“"‘ FrED o P "E [ o 2R
1PN AR ﬁgj{[i T~ HEETEER
P IO R ] (L s

BT R AT AT D H
AU T [ER] > PR IHIJI"J:" AR f s 2

i"ll:[I[EFLIJ °
P 1
ﬁ%’i'?ﬁga%@@l‘rj%lﬁﬁlfij? gt Tﬂ%éﬁ,}’l‘fﬁ
RRRV T Bt R 2 A S
F”FHIEJEE o [y 291 [i%& AN ”ﬁ”z\ LIS‘
tos *f? J‘VH‘JE‘HL[[ By IJﬁlﬁ?@i%‘;ﬁ%lJ £
At Bl o xﬁﬁ IJJiF“HF" 251 Fﬁ (73 o SR
Y[t (sensitivity ) ~ 3§/ (adaptation) -
% (resilience ) 75 H% » T 1351 }\f Fpv s

AT 55 8L p] el = xﬁfﬁ Py
A1 N 2 AL
*TVFEF%' xfﬁ’ﬂeeﬁi’ﬁ“fj@? £ il

EYVRL T el (R A ]%TFI [’E?@E{fjfj[%ygﬂ*
BTG P [P T B T
2 T R (R
SSF IRV o F TSR LR YA SRR P
T # 1% ~‘ ]Fﬁ ( comparative vulnerability
SR SRR S SRR £

fYG 94 1% 55 A7 (vulnerability analysis of the

assessment )

coupled human-environment system ) ﬁﬁf\i_ﬂﬂ}
3 Ll g 54 IEEEEI ]'F‘[ﬁl?“ o il R I Ay
Fl o> T s RU% (international ) ~ BN
7 (national ) I'| ® %% "% (sub-national )
(SpS Fﬁ B PG A AL o IO 2
UG fT%A}?ﬁ S1EUE R IRAOTERE > (I
&fm FIJFT #thp‘/i_ AT o "H* e
5L~ (XI5 Jﬂ H= F&’%'*IMEB TR
£ ‘ﬁﬁl REEPZIE “J%E‘:F*EL ““““ er"‘r
o [ElE PR U R A ﬁjk&”{h, o
LT e 2 SRBUIAR B %E?ﬁ

49

R B

FSPR UV SRR o ) T IR R R
%Tﬁfgm oI G B AR A
‘°*§s"‘%’2‘53 ] 5 l'@“'iﬁllkir?@ll Fryed
BRI ey r“%& P SRR £
= o HEIRG-d - [f':"“\?mghm B 2R
|1I IJ’Z"A%;\—F?EME‘?EME@ SR R e
AR TS ~ PO~ PRI A p
FF T e e R O T e
(bt » iRl OPR TR A LS -
fee Rl Pl et o AP ETETRR] (9
B ~ T EEEEEET) > By
FIf e 1% Cavailability ) 7 (£t > b
PP B [ W R P S S IR Y
I PR TR 28 (B 5 ot
GGG U RS EES T e
A RLRL B R E*ﬂﬁ“?%ﬁ'lﬁf IE@
Tﬁli_ﬁfilﬁ\ur Bl o IR LR - PR

FY I PRROEB DI S AR (B - H
Rl T A e R N T T
Z oo BN BB R
EM-DAT “JF,H%J F[Zi’FlE I’Zﬁ,kl—%‘ F”TIH»;&guf
LN AR e ]?J/%P (affected )
[ Be EBR = g '\t I N
5 - "'Exé%gﬁﬂﬁgﬁ‘lﬂ L Il T BETR
EM-DAT S5 (5% 0y 38 §1 ¢ o &
F o BI TORRT SRR e H R A
P~ AR 4 % i de;vyﬂ A
EEIZIDH o ERLE LAEFf b R AR
A R E R o BRG]

i H“Ju[“t F‘@%Tﬂtmﬂrﬁ‘/i_ﬁ

T A AR PR g |
el IR R “ﬂﬁ?’ﬁ‘r%ﬁ—j el IS S | ﬂ‘@

M ENEE s ‘E“ﬁﬂ”ﬁ? A RRIOTE A
Ffﬁf‘i (5~ B v v B B (R B

S =
i

5l



BT

'ﬂII

JY] 1]

BLUT {5~ Bof 2auilgs o PO STy
SR TORL E VR B R 8 = ol PO TR 7 4
& Al LS R P S SRS
Hotspots (Natural Disaster Hotspots ) 53 - 3’77?
F' RAFEFEIEEY DRI (Disaster Risk Index )
GEATEONS 1 b FEE RPN T
[ i b= L - @@Fﬁ%%w
R 9o FEREAR SRS | B (0
R IE@F:’@E%?‘} 73 PG o
KERE - fEsstELKIERRE
— BERER

PR = U WG T B
73'%& Z#851f] ¢ (intra- and intergeneration ) [I¥
5% AR R A G, MH*/E'[ES«'[‘%W*?EN

fﬁﬁ VTSP A i S T AL
gﬁ%ﬁk D AUARL 1987 ] E#ﬁiﬁﬁ
%&KF FAF”T?EL“F”{ : riﬁxjﬁi?' l*‘éﬁ%#”m

o SR ] A I/F’?%T ° 1992
= %%E{Jﬂ'%ﬁ% H?f/ ﬁ@“’*"*éiiflé R A
FETI R IS 3k s
E]ejz;gif% é,JFA,I—J'ﬁ%\ rin %"Eﬁlﬁiﬁf ]'E{F@ljl_., ,
i Ffﬁ 581 3 e o ﬂ; R
RLALS RS = PUE S R ﬂ‘n&fﬁ W
p Uy .—:p‘j%;ﬁ_*,‘i%il /“F*ﬁ‘ﬂ:w rir%’*Ex Iﬁ\'?’i{f‘r
2 (Davoudi and Layard, 2001 ) -

A T*F?Iﬁ’?id/ |PVIEZR T R
RIS R L x:f B P 1 S
p UPTHE o PUEY L?‘r i HCF' Jgﬁﬂ‘ kL > ;%r,ﬂ«m
PR G 2 [BR] (B2 P -
(UN/ISDR, 2004 )

(UNDP, 2004 ) =%% 2005 = [

i

\ .

HAk o
El [[

aar

L1V1ng
with risk” Reducmg
disaster risk”

= ’TE = El*ﬁﬁﬁﬁfl (Hyogo Framework for Action )

50

FSPH E e [ S O e A e
P IS - AR
PRI =58 (GLT) 4 2000 = [ill2 &
“‘ﬂ PV SR HOe gt e (YCELP) M

[ 1 U B SRR T A Bl
(CIESIN) SR AR (ESL
Environmental Sustainability Index ) «}ifﬁ'[’?‘f%} )
7 2001 ~ 2002 22 2005 £ A1
HVR I S S RIS ET IR AR T
[1[fi| (component) V'~ <2005 ESI i1
[ S I‘Zﬁx ARLCPPIE
GUERS PR B AR ¢ ’g[ KISEF IR
SR | I B (EST 2001,
2002,2005) ~ BSUF o SL R RLE & % )
ENINES F“%[Eﬁg%ﬁ?ﬁ*f i Ji‘ﬂau » phE =
= RIIFRE T R S S TS AR
SR, iR ARG, > A1 g
ETNELERE =y TN e
i

TIFIF Uﬂ\?@ﬁﬁi’ﬁw’ﬁ‘ﬂ‘cﬁ"ﬁ% ﬂ%’*’é‘?, B

*ﬁ(&ﬁz) = W R B TR 2 B

o IFilF J‘FUL_ Ut Serageldin (1995) j 73
FURSE ] = o b o jaj\ﬁifﬁ— qr] TJFTf
AP & TR VAR Y M Y S WA (The
Three Pillars of Sustainability ) ° £l f| lﬁf%’ﬁglfjeﬁ
SR ?‘F"l i %’? A
mobility ) H‘_jTJfﬂF" 1719 (social empowerment)=™ ;
ALYPRH AR El@ﬁ?ﬂpﬁds FSF|H | g Pk
Jogeay R RS B EWﬁ%
[EREEZ ARSI (carrymg capamty)

<S55y

~ ok LF“ PRk Ei It (social

R 53 o Eféf\]ﬁ]’alﬁj[ﬁ]@p%ﬂ\;g} Aofsa.
(EI &= 1 |]II 12 %(@L ZU%XFE ﬂ‘?@ NG F[
1< EJE{% o7 e FL ELR ﬂ\ﬂ%hﬂ—?’_}‘l‘r’“ 4



E @F%Ewt P e f iy R [REEEE cer
B o SR v AL A S = PU3g AR T 5
S IR Al RS
RE o FHIRL T = SR Ao o RS
kIS BT U RGEE R =1 G e fRpY
PAAS SERF E1EEE « [ 2 SR [ OhPry
e B R 2 A g e B [
F PLPE A TR R LA 6 Y (R %?@'F]'[ES“'IC?EF”T
BT B R e N A
%@%%ﬁ@@ﬁiw%%w®W§$£w
T‘ffﬁfﬁ ~ AR S EAVAIE Y iﬁﬁlﬂi{:
W EEE R RPORI -
F|[EH" Three Pillars 4 N 7 =gt
[ T AT A R 4 FERIAYT B The Prism
of Susta1nab111ty #%F iy rﬂ“ - Ry e
Fro - "ﬂ@w@ﬁ YT
Three Pillars IRAE 5{?{]%%37(]‘ N SEarig
ST (Rl A ?ﬁﬁ?%?@fzfﬁiﬁ Ff%?%%fﬁ (&
(coordination and cooperation ) ElfJﬁ:*JJ o [T
EST 2005 r “[fi] & [* [V Social and Institutional
capacity K-S 8 £~ ¥ o Ghai 22 Vivian (1992)
Ebfor &1 T E) < 98 Y F R R I B E
m ,»Jg“jei_ ‘F‘Tj”ﬁ' ﬁ@i“nﬁr%‘% ?Fﬂftﬁé"éﬁf
AR o tjf op SR S FRE R
R LS S e S
o
FEI%15T Three Pillars == Prism [ 55 7£lffﬁ
The Egg of Sustainability I'] & &A= #E0f J@JE’!‘
P LA P 1R
(hierarchy ) Fﬁ%l{ o P CES) gt Gy 73
M %

T‘-LFFA”: AN R SE N Fﬂﬁe K5 )
ki%l—?'ﬁ\ CIJFI[iE /He{ﬁ [J I'IJ Mlei—
7 5T ARTIRE  f25556 - A

51

E"Iﬁi’] B A A

@%Mﬁ&ﬁﬁﬁg@Wﬂﬁﬁﬂ~ﬁ§W$
PR EATER IR I R T “ﬁ[ﬁ[
ENEE A H:@}@‘E TR J[Hﬁr,j ) :|J}‘F [Eﬁiﬁﬁgu
P ) AR AR R R BT
M E ARV AR (economic growth & social
welfare ) 714 v KPR 2 T8 70 1Y 1 A 9 e
ORI » 22 SRR IR - 2,
o ¢’%’#‘%E@ﬂ<§@@ SRR 71%??%}%[’5”@%
POtk T > iRl agt 3 L AT
7#%1{?“4341 Y [S«ngﬁz%t f' jf\l_ ARSI
IR SRR RO R
wEEd O ([ R R 9t
SUNEH A SRS S B T

— - RORREEETAR

2005 F A ’ﬁ“;jé{ﬂ\[ﬁi«' J lFﬁiy 1833

SRS RN Ui SEUTHERE
PO i ] ILJ? ngi;; U9t > RHARVEYEEE
RS TR R NE R SRR S S i
E‘?ﬁ U~ T B TR Y A gﬁ’;ﬁ?ﬁﬂ REZ I Nk
BB RS A IR -

S PR AL BT E - 1
o SRR AR GRS A T [
S Eﬁiﬂiiﬁ’?‘}ﬁl Bt R ’*’ﬁ' %\Jﬁﬁfﬁ Bl
F guﬂ\ Egﬁi& 4 IJ\E‘JFWPJ%E ;l*FWE‘

7#» r*%ﬁ?lﬁﬂiﬁa}«'i%iﬂfﬁ TP
/A [“”g“ Ffl*—l{ﬁi«'[@‘lﬁ RS o P
ES«[#\M‘ AT ?@ﬁ je”sr,c]gu%]fpﬁ%i Y=

El J.;l;u E&[}é'\ﬂ USRI W[F_F "’E?VF
ﬁuaﬂmﬁi’\ﬂ- fgﬁ’:i{ Y= Y S > 1= Fww%xH po=3 r]
’g PSR o @ R R
P r['ﬁ:‘&ffﬁ'j‘ IJIEUF& RE Jw’ﬁ Fakia

F[E VIRIGEEAL T (R WIF“";#%W%‘?"'
[ ki 3 B



BOHSH I BT

5% (% A KRS iﬁﬂ’@?ﬁéﬁﬁ?ﬂ?ﬁﬂﬂ [RE it
AU T 7 2 e R sl i (1~
e SUTINNE A (R A [ N S N
T Fwﬂﬁ'ﬂﬁ‘?ﬁ‘%ﬁ@%ﬁﬂ@ ° «H*?‘:“
ROy e m%“ s

HEsirret Ifi‘ﬁr%r = [*IE}'EJ& A e
e e o SRR B T A R R
B o PIFRLEAS Y <~ I FrapE e
[SA s o P B TG < ST T
AR S OEPRIEL T RO A T
T WO IR B P = e = R
F A o FHIAMT SREIRE T IR
R ‘HE'S‘i‘ PSR RS - lﬁ'ﬁﬁ‘iﬁﬁi‘\m
F’ [l ng A [HEJ 4 ()T frqgukr e o
PRI R R (B
el A R S N IR I N o ]’*)Elp“‘:
YRR kI L = 2 SRR A PREREE A S
s Y2 JE\}J‘LJ? PSR STV

et THVE R e o SRR = N
JiF £ k;’:F[ TR AT ;J\“ypﬂﬁj:k FF' J,j;"f ELE!
SRBGHAO- ?Eq i (Anthony, 1998) - ‘:ffl
1 5L ﬁﬁ“?@ e (ERRHEIRE 1) mﬁﬁ 1 e
S TR 54 5 R SR L
e et = H g la s o 7‘ e ZHE R
P P R R MR s P
BE e PP D AL P R S e R
o S R N Bl Ea R
RLESH] P e AT -

BEBNAXEN

’F' i fﬁ'ﬁ’ﬂiflﬁ%@ [ BIEVIE( » JJ[LPFIIJ ;'%r@
Fi % | PRI - (R g R £

52

P26 373 i S 53 « BB B
SRR RO S S 7 R
fr-

dﬁ”* TR e BFE > B 7 s 4
B %ﬁﬁwaﬁﬂ%lﬁ DRNE e R
Y TTiw’;éTE e R A 9 A R Y
DY lgﬁrﬁﬁlﬂii” IS o 7
;Fr_}q‘ Er:p,{ R i{ﬁ,ﬁi 17268 »F{JEI’]#,\
F' » PN Rl Aﬁpuwo R % ’]’IJT’J'FIF#EJ
L:F? T1% » L0 ER S R ] [%F[[El%%ﬁ’ﬁﬁ%“&&
F”TIHG&EJ o r[# ) [FH"T"‘ P pJ 18% o Py
fib ,p)J i p; 9% ELYOE

S %ﬁcﬁifﬁ ﬁ%\ﬂﬁb [ ffr 2% = @
ﬁgﬁ|6m;j

04 2%

18% mEsE
| i3
R

®E

Y

FL#’I%V—%‘YWEW | (97
FAF]) o RS -
6 1958-2007 F,?ﬁ%mp’zﬁi" i

st

(- I S PR e o R - 8
%@fﬁﬂﬂﬁﬁi%ﬁ:ﬁW%ﬁﬂ<W7
ES '*‘,T 7t 921 #ugE BRI AL E Y S0
%4;;1 e A SRR TR R O
M(qaw T RSN R S T
wﬁmﬂ*w“ﬁ*WPﬁ*ﬂ~W’%J
921 FYREIE > Rl HIRLER S o
A o T%\pjﬁpﬁ& R %‘%J?%Ur,l Ji_ T
BIIVEIIR lﬁlﬁ“ﬁf%rf'“ﬁ”zﬁ%ﬁ'ﬁ*
e o

TR IR



E"Iﬁi’] B A A

Lon O-ksi DE WEE| 100
a0 an
E £0 &0
o407 40
a0t 20

0 [ Lt

EE OE O EE O OERAE EFRA

FEC KN FEE O EEZAE EFRE

CPRRIR  FURREEIRE TSRS (97 = 4 5D AR A PHIGATT A -

q%ﬂ' 1958-2007 & [

(Rl SBR[ e 0 %07 80 & Ry
BHRERRU G - HAREGRC I HIRLAE £ 7 90
(O i o Plgreefl] Y 2Rei %R - HEET
PRI - RPNEFE=E i o B R
7 O P 2T R

[T = i [;ﬁ*ﬁk = f [ng‘zﬁkr]
L 60 F I‘“I’J‘J *vﬁ » 70 = ORI - 90
[*I&E'[JIIJ‘ VR OD%I TR RS
R ELE }}ﬂ SR R ERged fup
ﬁixﬁ,ﬁ = ApVElsE 2 T F VEleg=
o E IR pUBY 1326 0 7
I 2 " R 90 R RV e il
RSPl RS ER - ERT
R VIR RSP T S R A
BRI pRai T A e R S e
GES “‘F 138 B o e R AR B
P e F”E'ﬂ%» i €] TR
EJ r} 60 EF [0 IHERLY IR RRER L S
PO FOS I SRS R ‘iﬁiﬁfl'EJHﬁ‘ﬁ‘—"’ g
FITEE 90 & [R5 o RN PAEHRER: " iityff i (55
d RO AR Wﬂﬂﬁﬁﬁ e e po— g
FIE > 7 00 B PO SRR - 4T R
SRR IS SR gt R
SRR HFPRPVRENT T R i
PV TS PRE- HE% -

iﬁﬁﬁﬁ%ﬁi%ﬁ

Z* 1 1958~2007 & ,fﬁf H Ak E
ged p J%@fﬁ‘ ;’:’

F wE B ' e f S e
1999 ;%i%%a 2444
1963 AR SS L 312
1961 e g 279
2001 RN 214
1960 S g 183
1970 F AR 130
1977 fi Eags oy 114
1969 LR 105
1969 & &Il 105
2001 A7 R 104

ER R wf@@%w gl F‘Bﬁ% (97 % 4
"R
#.2 1958~20(})7’ lgsiﬁﬂ—{ A
fgji;;ﬁfjg [ F#r[

i A AL
1999 B pyEe 14,100,000
1996 (el 1,100,000
2001 A R 800,000
1986 B RIEGR 405,000
2004 Sl 400,000
2001 RN 240,000
1994 ﬁfrﬁ@l’a’ﬁ‘ 232,000
1996 T VR 200,000
2000 Sl 150,000
2000 FF g 135,000

R[5 © EM-DAT (http://www.em-dat.net )
(97 % 4 F]) > {}iﬁm&?@ °

53



BOHSH I BT

RIRHEES

R, 2 SR (ORI 2
PR (" GRS AR IR
e ANy e Ao aR 2 gifet g P vt i

CETIR) PT=2p il (2 ) [*H H {le‘Pf'J
FUIRE (AR 98 AL
{EI%JFIJ leg_[fk | %P 2 WAHpVIE léljfui_ﬂl
rlz]: SPV IR Y SR UA [ F T‘g‘? SRLA
MR AR T,J 7H[5k§1ﬁ ﬁ?ﬁf\_%ﬁ
for = (FI BRIl RS © 11T ] A
PTG 0 B
ST 50 ﬁ:ﬁfj@ l’“fg JTa']]l , ‘F[T:??.}:TLL [ IE‘&T
B SR FEO

_"

97(@8) lﬂmmﬁ”r’?%%? ey i s B
F TR MRS R RLE PR
mf:—ﬁ[ o wﬁ[;ﬂ[ﬁ]'?fﬂﬁﬁ RIERIREE 2
N 70
60 i
ET 0 /

[ 0 A :
L30
i 20
~ 10

0

0 500 1000 1500 2000 2500
2 AP KT

PR RIR R LRGP

http://geography.about.com/od/obtai
npopulationdata/a/worldpopulation.h

m - Lﬁ,griﬂﬂ Y
EM-DAT > (97¢F 4FJ) °
rﬁgﬁ (¢muﬂﬁﬁ)

7 T“UEQ_’—J ¢m“%l$m‘ﬁ7&ﬂ"ﬁf
1—+1T IJ’]’@JJ[WD}[ fI lJ'F‘:IP[ﬁE,[ ] Fmﬁgﬂ IT%T
]E;Hd %

54

— BRRF - SR EHRFREED -
B 14 R+ R [
RIS PRI « ESI2005 457l
R BH 4 PR AR k5
YRV [MEFY [ Ui F}H PIEbEY
SO R L P PR - (R
RN, %W@Eﬁjﬁ‘%ﬁ?}’? ° 1?;3 fol LA EBZRL
YR IR B RV R > B s
R NLURIE S 2 a (A
T BRSO A TV 552 R )
RLAAITE Bl ) o (AR RRR( R TR (Y8 )
T o T TR PURTY | | CE e
EPEI Y T
Rl o P9 (RS2 oy o BRI~
HHRL SRR OF SRR BSR4
E SRELRTH= T IpRRT o T U e e o e
Prig vl f‘ﬁ'ﬁ* T FTHEAE 1E]
PP EENRVRE [ Y le”F'
@Wﬁuwﬁ SEHRLE V) 2 S 1R
SR IEEE S BURND — o P
= Sl PR 5 PR H R 5
(ARG [Tl M (1A SR P OO B2 P T
Jorh ol AR H B 5 o F [ U
FIRUG BN 5 RS ~ B HCEEE > B
Py TR glﬁfgpjl_H%p CREpUTY TN S,
L ERECE A e T T I - e g R Tl
B % 53 PO IRE B o s e
1% o WRER IR G OB I LA
Fl A2 FERBU S A =5 19 5l S 3 4

Y AXRF - ABBHEES I FAIER
D -
i ARSI P o

I e[S R, T S TR :Fﬁ’ﬁfﬁ[ B



Ko i T O SRR
A %@?ﬂ (percepnon) I bT*%“’[ﬁm
L*‘““jffﬂ’q": B o wihfy SRR Sk
%31k@46@wam%uﬁ@ I 8
i o A g J[vkli?:uﬂQ VA PIE R = 1Y
BV ERRIAVE K 1 (availability ) 4 IS
TR FECRR SRR ] UL
3=]E2,|I 4$’UIZIDFU“U_..\‘J/F“§%_$J [—kJ[I——tf,I [ES«I
B%%F'JF”%JZHZ&W SRFE TIRLE ) BHERYY-
HEEREPNEH B 5 N N IS g g P
e R UL i N e o
o py T IRPIgRE r[r"fl f‘ﬁ%ﬁ?%ﬂwgﬁ/uﬁ%u
Identification of Global
Disaster Risk Hotspots project | J[[fLI'] = ZR= fI
fu+ %Ejgl‘zjiﬁﬁ : Epfﬁ'%@fﬁ N AN R
T PR R e g e g d &
(Mortality ) =2 |2 % == #5 (GDP) fUffif
XA e AN AN Eﬂ?f i | B3 AT el
(UNDP) [y #55[F5== (RS (BCPR) Eiy
FhoT PO R (SR ﬁ i s 3T pUP TS (Reducing
Risk: A

4«'”

Hotspots, Natural

Disaster Challenge For

> T UK TR R A A
éﬁ%lﬁ‘ﬂﬁ"lﬁﬂr,J/F TRtz Tﬁi]f IR,
L aﬁ’g ]gugﬁﬁm Wélcg f'
W’*“F”E'F” ﬁﬁﬁ%‘?*i@rﬁ%iﬁ C By
ﬂ‘ﬁ$€WW§Pﬁ%ﬁﬁéﬁ?ﬂa@%@%#j
FPUFFRT o P Fikl Hotspots F¥AL RDR »
FIALE ) B[O o Bl © et
4lﬁ?f T Il 7 RSP 2 o SRy

Development ) |

VIR > g SR R
E}' ”P'r' ”‘[ i o H g e ok

SRS S OIS - I
IEP% ]7‘@ BES L#%&?W[f& E«rﬂﬂﬁ,gz
EARM A ”f_lﬁlkw HERIE L

55

F '7#1”'{ T PR 3 <

A SRR £ S R I
£Er ] ﬁ TERUIOT [ E SR YR LF%‘;E ﬁ?%ﬁl
A EVEERRLE T N PG ST AT
AR | 1 Rl [

= BEFAIMANBRESG
I&FTM Fwﬁﬁi? RS :Fﬂrﬁ[i S
il > H ¥ E ﬁ%

(= 71“{ G PERpVHIDT 9 ESS B

li@‘@fj %ﬁﬁ%p g
.ﬁilﬁ"]ﬁkr[rﬂrﬁiﬂn[ g A

PRI RIS pOsifd - Fon- e byt
FUBREIA e ~ B9 4 Bk SRR
S YT P g
[ﬂt‘u'j%f RE 208 T [l o = - }\Fliﬁl 5!

Tk U] L P e A [l F i
o 53R o YRR IES SRR 52 ESS ( Earth

system science ) 5 Fr{IV K F[’IE‘@?EUW‘LF‘}
%\I F ' 55 j;/:‘rg“gké' S %U bﬁu%gyl%’a(js
wmww‘ﬁx%%gwg@ BIFERT
[ 1=} 2 ¥~ = Kevin Noone # ﬂ’j’%,ﬁ—mﬁﬂaj
: Tﬂwﬁhﬁ%#wwaﬁ¢ﬁwﬁ@a&ﬁ
7 IR o =5 P }—%‘,lgf“ (] Sl
& SR *""JQZFQI (E-rakpl J%Z’F‘E—')Fr;rv

%@wm%w%ﬁﬁw ok -t
ﬁ“*ﬁﬂM%*%ﬁﬁﬁﬁﬁm@ﬁ@@@
BRI (= S -

NEE I RTINS
fglpy-fs f’ﬁfﬁ . ?[" e & Papst it ﬁﬂﬁ%{é
BT B S TR (R o PR 50
G~ AT P F,’—’gi@‘.guﬁ ?ET—‘J“ N ngz
i S?’%’—Ei@; ORI, o W BT 7@
G E 47 [Fl i U P ﬁ,rpm E’Bﬁ*ﬁ'?'}’
A gfplzzmjgwfi (21 (EAE e



BOHSH I BT

F}Iapfﬁrplzlh‘ [[«b\%}%‘[’ij‘?;ﬁﬁ ) ﬁﬂijpf IR NS
F' 5 ﬁ”ﬁJIé[bliI[,L\%_? E :‘J‘\*%Uﬁﬁﬁﬁfpm?/‘iﬁi@
AR L B B Y R
NOAA ( National Oceanic and Atmospheric
Administration ) F[LRLFFEIG DV 0> fEEEH ’ﬂﬁ
e u Ty,:*ﬁfﬁ?g mﬁpﬁﬁﬁ: ,@rﬁﬂ 7iﬁ"§l
VR A5 k&i%w%¥$wbﬁﬁ’

R B EUE A YIRS p FE R R
%;‘:ﬁf?i*‘ﬂ,jkﬁﬁ%[*ﬂﬁffmapwf TJ% i
AT ™ @El%'ﬁ“ E“E?%ﬁ}’ﬁﬁ‘* l

| ﬁigﬁ’]f'@f%iﬁ?f?* g f??%? IR T
Sﬁ IR 3 T 2 (NI ek 2
F‘F e A 1‘—*;% %f]ﬁ*r}glguﬁm
F“‘J[ﬂt Iﬁiﬁﬁ% u“g{j“’ﬁ’j e - TR
PSP R o 2 L R o
BTl o
%F' Vo BYSREARE S ESS ""yﬁliﬁ&ﬁiﬁ’pﬁ
RPIR R = RLF F FIIRE r,rﬂ*[‘ EPA R
A o R R T R
Vi B YR - BIvt- fE‘FﬁJEEWéE{%EJE?
SERERHIOHAE - EEy 2 B R
P S R PO = IR
(ORI SR e A = 8 S S ELRET B
2o FPIYPEPRREE IR R RS
s NS BT IS E &2 u%}ﬁ?qr
& o 9t »Eﬂ S SRR
;«ﬂﬁa&j{% ot (g A - i 1 FR
PR rpﬁ“fﬂﬂﬁé e ’939&
?;g APt érﬁ][i 94 %[Hﬁru 3 *E#ﬁlrﬁfﬂ‘é{“
Elflé?i%l °
(Z) PJ?‘}B%%‘IW‘L’EIU%B by o R T
By~ | i
] (P
= RO B 2006 £ [T 70%)1

rJ %4Tu

56

ol IFF'[ 7 A T E] 17%ElfJ§|K»‘F’ﬁiE:& ° fﬂﬂ] [~ 55f
P %. ﬁ Eﬁél-g T F‘JI?"FIU}H;’I:E s R A
?ﬂj ]a Jﬁl?@ﬂi% [5’5 T ET EZ‘FngWﬁ&
PSR EE N EAR E'[J TN T R
%}»%ﬁr@#* Eldﬁﬁ'ﬁ‘/’ﬁiﬁiﬁfﬁﬁﬁﬁﬁ =k
R AT B 0 2000 F fY g
2001 = A AR "i ;J“ﬁl @?ﬁ f T HE7 T ]l
lﬂ’?‘w 64~ 69 Nyl o RS ERGed gt
R F&”"[‘Fﬂ’ﬂ SYIFE < AR T
IE'IE'FIJ T B L A RS T%HE‘“?yFi
Jﬂ‘*‘ﬂ e I e O NE I EE AR
EIIHWF[J?BF AP (R R AHPEIFF[
J GRS BRI~ T
st 2 = RO rﬁ'ﬁ;ﬂﬁ”ﬁl? TRl
AETRERTRRL * [T g3 ff LI VR © TN
ERgpE= s N BV (%) ”Jﬁﬂ;élfll&ﬁﬂmf%
Bh o NI B ST o RRSSEH]
=" 23 BRI TF I 2 2005 & o B
EVAIRVAE L] LB iy f}ﬁﬁ‘ﬂjfﬁ
[ W o “JEFIIJ”E JTpI R
Bt 3% BT AR OTHpd WFF-",’B’B ps l%%—iﬁﬁ’ﬁ‘??ﬁ
g BRI *E%?rﬁﬂj i ‘fifﬁ['ﬁ“dtﬁ’
HELGE
B%T?ﬂj ,h_.s F EE_]/]]L , K [ [%ﬁ;}—%ﬁ‘[i{@[’“—uj
RLERF e 58 PP ﬁﬂ@ﬁiﬁ?}%%ﬁﬁmﬁﬁfﬁ 3T
e B AL SRS -
2 e s P o s~ LA ‘iiﬁ,’ﬁ'lfl
UG AT T 2 2000 %J?Efﬂ@@iﬁ‘iﬁ’?‘}ﬁl
PEFIfETG Y SRV A 14 M5 Hi 2
% 60~90 BRI o fLt o BT B i
EETRIE SRR S LA N LY B
BRpE o (NI e ¥ S B ”F HESPS
HG IR E R TR0 G B o B L S ¢
E2 %’E“’Fﬁ?ﬂipﬁvﬁﬂi FI7 L = i mt o 29



Fbii M# P"‘L [BE?F ufg ﬂge
’%‘f“ﬂEﬁ G o ’*“rr'
U el ARk o FLRET P o o R
Y RL PN L RO 4
S LR PR [ R I 5
I B G S ] e sy
1) RO o 3 5y W
iR IO L BT
PRI o IRl o R R
RIBFEIFVIE [;FEJ o

= DH?’ET@E#J%‘E%[H’?% R I

KT EPA, ¢

[g&l%[rlifﬁl 1982 =+ EIfk i[FI%j’%E}JF R
PEPEEFIE 0 1997 F ST TG IR R
FhE 2000 F 5 lfﬁjg;g;»; T 22003
I TR 107 1
PR U (e LU
ﬁifﬁggr%\k#%tﬁ””’%fl‘:}zpjf:]@ s
* le”FuT'JEE“t'Iﬁ“‘“ (A R s e
L] Z[ZH 4 o= B SRS SRR~ d
“ﬁ' AP R R OB VF{"
e I B R
Lo IR 2R PSRRI
fy W” L1 B ~ Bl L = B
I = BIOP R R e 4 Bofoil st
AT PR S G
P R A T [
7R = PP TR T (ERLS] SR 4
- Tig%?zr;yf,gurﬁjg AP o s
R (H 0 7 S 3 Syt i
RESHULES La TR R
= SRR R - ) 2 SRR
Wﬁﬁ]ﬂf’ﬁhﬁﬂn%i%?{%ﬂﬂﬁ‘ﬁﬂ@ﬁ@ﬁﬁ S H

=

57

U 7 B PP o e R

17 P [T B o 1 P | R 2R
oty bt - Hﬁywﬁﬂ@ﬁﬁwﬁﬂ’
{0 B e 2o TR - ] FT 2007
%wwm_~w~rh~ﬂiu”ﬁﬁa—gs
f' R g FEFH 2} & GRIP ( Global Risk
Identification Program ) gL fl1 ZE[> /it 732 5
ProVention Consortium Fr= #L » = ]‘EZ,I [":$f f rib
WEmwaﬁ\éwm@ﬂﬁumm>~%
[t B fjg B 5 ﬁ ARG IR
(CRED) H;j“fﬁ&[f sﬁin #iF (UNDP) ==L
A (UNER) 35K « S ML
f}LﬁIFISJ)E{\%%% ) f"lfﬁl’éi gﬁéﬁ*ﬂ’vé‘ef_ﬁ? ) %’,E«“:'f El
BHIET r,ﬁ”fﬂﬂf AR o FIFS GRIP
SR P [ S A
VF'&]EIJT;J[ EER ,[i Ve [*JH*GRIP Ay
|&1£f?fJ°5§%ﬁjﬂ 51 [fH R 7 I

r [ & ﬁaaﬁf/\ TPIZJ“ FILJ 2H o

Zﬂ

_dw.

ek

1948 Tj/ﬁ ¥ @'*fﬂ@ﬁ”ﬁi Pt M i
[IHRE] > ST # | P2 (freedom from
fear )S2 B4 Bl 7 (freedom from want ) Z 7| -
F & K2 (human security ) i E % 7
I AR A R AR R
Y o Ry b @F‘[ R B
OB 7 0 SR 22005 2 - A @@frn
[IRE ﬂﬁ[ﬁj«@tﬁ%‘?ﬂmpﬁﬂ e
NE LS KRR SR lf"ﬁuii‘ﬁ‘
PR o B~ HR IR SOV ST

W%ﬁmW%@%%ﬁﬁﬁ%WP%ﬁ%%
P o RLBLTL . O (IR e~ K

AR R EE N ]f PRSP 1> AL
S5-41 5 LA LT ) e ORI T B



W > (R R 71‘»?[5’? TRy
g o B BRI S P IR i?‘r,’%ﬂ‘? o ;’:’Fﬁf%ﬁglfj
E1- &8 » Bogardi and Brauch % 2005 ]"E =3
}{ﬁ’ F Bt g ?’ ErE: ( freedom from hazard
impacts ) | A ¢ E] ~ KEY = pUsEapl §§1|%
R G LY 9 ORIV
(53 lﬁﬁiﬁf”ﬂ\ AT PR ~ A
T?@ﬂ?: (it et e AF I s o
k;;ﬁfiaafm#wrWuaﬁumz £ 1970 &
JRIFORE S RL Sl e Fa0 £ 1970 5 (i -
G T AL 1980 F fRpUmER AR P
FPTFE 11990 F [ &]EILJT%F’) et g ﬁ@aﬂ\?@
5 o RUESEAD EEUTERET - ZY = A2
E.[;\Zﬁ‘;%»jﬁ;j];ﬁﬁsm :F?HEJFf[ﬂ [EEIESE P'JJE\:E IR
PR B P H R R TAd E"Hhﬁ,j
(ERLE. PRSI JORAR > AL
e 1] e B R e 2 FIRE
’fﬁ'%&fﬁ FE 3l Bl FRLES R LR 3R o e P
(Natural Disaster as a Cause and Product of

Failed Development) o Y7 & T’F PET e

ey

HPIE

SRS - I
?Ezflﬁwii” #‘j[f&’pﬁ‘@ﬁ‘f fi r%ﬁ‘*ﬁa’tﬂ

ESS BSfpispes U i -Ria-1aiE , HRYV
TEZFAIW”F‘”J{H E% IB'IFLI 'iE['Zﬁ}l'% IR
FrEEE A ARt E HE T ﬁ?ﬂﬁj%[ ':1-3 Ijg?%k
ESS = HRV LF%{ 4 ffi %F[‘@‘c@ﬁzflp Fllﬁﬁ
fp) T ERLA 'Wii}lfﬁﬁs%’pﬁ‘:ﬂﬂeg,
if[?ﬁlﬁlﬁ’ x%ﬁ?‘ls IR [ kﬁ”ﬁ" ST Y
oA < 9 e YRR

SIFSER

FE4E (2004) 2 Spiahg ™ Todd bt
AT > 2 IR

58

E543 3337 -

’F”ﬁIJP*' (2000) * %37 *‘*fﬁg’r’“puy’zj{krl )
ﬁiﬁdfjﬁ » 41 5 49-56

F'JJ%%T (1999) 7#‘15?’['%%?5%7’? ﬁg‘ﬁﬁﬂ ["Ff, ’
5 - B[Sy 6-9

2001 Environmental Sustainabilty Index (ESI)
(2001) 2001 Environmental Sustainability
Index, New Haven, Conn.: Yale Center for
Environmental Law & Policy, 10-11.

2002 Environmental Sustainabilty Index (ESI)
(2002) 2002 Environmental Sustainability
Index, New Haven, Conn.: Yale Center for
Environmental Law & Policy, 7-8.

2005 Environmental Sustainability Index (ESI)
(2005) 2005 Environmental Sustainability
Index, New Haven, Conn.: Yale Center for
Environmental Law & Policy, 14-15.

Anderson, A. W. (2007) Advancing Knowledge
on the Social Dimensions of Disasters,
keynote speech presented at Annual

Conference on Hazards Mitigation Research,

National Science & Technology Program for

Hazards Mitigation, Taipei, February 6,
2007.

Anthony, O. S. (1998) Global Changes and the
Definition of Disaster. In: Quarantelli, E. L.
(ed.) What Is A Disaster, London and New
York: Rutledge, 177-194

Birkmann, J. (2006) Measuring Vulnerability to
Natural Hazards, Tokyo: United Nations
University Press, 1-48.

Bogardi, J. and Birkmann J. (2004) Vulnerability

The First

Assessment: Step Towards

Sustainable Risk Reduction. In: Malzahn, D.



and Plapp. T. (eds.) Disaster and Society —
From Hazard Assessment to Risk Reduction,
Berlin: Logos Verlag Berlin, 75-82.

Bohle, H. G. (2001) Vulnerability and Criticality:
Perspectives from Social Geography, ITHDP
Update  2/2001, Newsletter of the
International Human Dimensions Programme
on Global Environmental Change: 1-7.

Bollin, C., Cardenas, Hahn, H. and Vatsa, K. S.
(2003) Natural Disaster Network; Disaster
Risk Management by Communities and
Local Governments, Washington, D.C.:
Inter-American Development Bank, 67.

Cardona, O. D. (1999)

Management and Disaster Prevention: Two

Environmental

Related Topics: A Holistic Risk Assessment
and Management Approach. In: Ingleton, J.

(ed.) Natural Disaster Management, London:

Tudor Rose.

Chambers, R. and Conway, G. (1992)
Practical

IDS

Sustainable Rural Livelihoods:

Concepts for the 21st Century,
Discussion Paper 296, Brighton: Institute of
Development Studies.

Changnon, S. A., Pielke Jr, R. A., Changnon, D.,
Sylves, R. T., and Pulwarty, R. (2000)
Human Factors Explain the Increased Losses
from Weather and Climate Extremes,
Bulletin of the American Meteorological
Society, 81 (3): 438.

Crichton, D. (1999) The Risk Triangle, In:

(ed)

Management, London: Tudor Rose, 102-103.

Davidson, R. (1997) An Urban Earthquake

Ingleton, J. Natural  Disaster

59

RIS f‘, et P A A

Disaster Risk Index, The John A. Blume

Earthquake Engineering Center, Department

of Civil Engineering, Report No. 121,
Stanford: Stanford University.

Davoudi, S. and Layard, A. (2001) Sustainable
Development and Planning : An Overview.
In: Layard, A., Davoudi, S. and Batty, S.
(eds.) Planning for a Sustainable Future,
London and New York: Spon Press, 7-17.

DFID (1999) Sustainable Livelihood Guidance
Sheets, London: DFID.

Dilley, M. (2002) Managing risks of climate-
related losses on decadal time scales, A4
Climate Risk Management Approach to
Disaster Reduction and Adaptation to
Climate Change, UNDP Expert Group
Meeting, 17-19 June 2002, Havana, 60.

Emanuel, K. (2005) Increasing destructiveness of
tropical cyclones over the past 30 years,
Nature, 436: 686-688.

Ghai, D. and Vivian, J. (1995) Grassroots
Environmental Action: People’s Participation
in  Sustainable  Development, London:
Routledge.

Granger, K. (2003) Quantifying Storm Tide Risk
in Cairns, Natural Hazards, 30: 165-185.
Hegerl, G. C., Zwiers, F. W., Braconnot, P.,
Gillett, N.P., Luo, Y., Marengo Orsini, J. A.,
Nicholls, N., Penner J. E. and Stott, P.A.
(2007) Understanding and Attributing

Climate Change. In: Solomon, S., Qin, D.,

Manning, M., Chen, Z., Marquis, M., Averyt,

K. B., .Tignor, M. and Miller, H. L. (eds.)

Climate Change 2007: The Physical Science



Basis. Contribution of Working Group I to
of the

Climate

the Fourth Assessment

Panel
Change, and New York:
Cambridge University Press, 682-688.

Hilhorst, D. and Bankoff, G. (2004) Introduction:

Report
Intergovernmental on

Cambridge

Mapping Vulnerability, in Bankoff, G.,
Frerks, G. and Hilhorst, D. (eds.) Mapping
Vulnerability: Disaster, Development and
People, London: Earthscan.

Peduzzi, P., Dao, H. and Herold, C. (2002)
Global Risk and Vulnerability Index Trends

per Year (GRAVITY), Phase II:
Development, analysis and  results,
UNDP/BCPR, Geneva, available at

http://www.grid.unep.ch/product/publication
/download/ew_gravity2.pdf.
Serageldin, 1. (1995) Promoting Sustainable
Development: Toward a New Paradigm. In:
Serageldin, 1. and Steer, A. (eds.) Valuing
the Environment: Proceedings of the first
Annual  International  Conference  on
Environmentally Sustainable Development,
Washington D.C.: World Bank, 13-21.
Smith, K. (1996) Environmental Hazards-
Assessing Risk and Reducing Disaster,
London and New York: Routledge, 22.
Turner, B. L., Kasperson, R. E., Matson, P. A.,
McCarthy, J. J., Corell, R.W., Christensen,
L., Eckley, N., Kasperson, J. X., Luers, A.,

Martello, M.L., Polsky, C., Pulsipher, A. and

Schiller, A. (2003) A framework for
vulnerability analysis in sustainability
science. Proceedings of the National

60

Academy of Sciences, 100(14): 8074-8079.

UNDP (2004) Reducing Disaster Risk: A
Challenge for Development. A Global
Report, New York: BRCP.

UN/ISDR (2004) Living with Risk: A Global
Review of Disaster Reduction Initiatives,
Geneva: UN Publications, 23.

van der Link, G., and Coauthors (1998) Why the
U.S. is becoming more vulnerable to natural
disasters, Fos, Trans. Amer. Geophys. Union,
79: 536-537.

Webster, P. J., Holland, G. J., Curry, J. A. and
Chang, H. R. (2005) Changes in Tropical
Cyclone Number , Duration, and Intensity in
a Warming Environment, Science, 309:
1844-1846.

Wisner, B. P., Blaikie, P., Cannon, T. and Davis,
I. (2004) At Risk: Natural hazards, People’s

London:

Vulnerability, and Disasters,

Routledge.



RIS ﬁ et P A A

Challenges and Perspectives on
Natural Disaster Risk Research

Chiung-Ming Lin" ~ Sheng-I Hsu"

Abstract

Taiwan’s environment is under a great pressure due to high population density, improper use of land
and unsustainable management. In fact, Taiwan is a hazard-prone area in climate and geology inherently.
All these make Taiwan suffer plenty of natural disasters.

High disaster risk areas suffer plenty of disasters. It will affect the national sustainable development
if we can not reduce disaster impacts effectively. Typhoon Nari and Hurricane Katrina clearly show that
physical or technique-led approach can not solve disaster problems solely. It is therefore necessary to
reduce people’s vulnerability in the integral economic, social and environmental aspects.

Due to the devastating impacts of natural disasters, Bogardi and Brauch suggested extending the
human security concept by introducing - “freedom from hazard impacts”, thus emphasizing the
importance of environmental dimension. This concept corresponds with sustainable environment,
sustainable economy and sustainable society within sustainable development. The conflicts between
economy, society and environment are not only the core of the sustainable development, but also the
inevitable challenges of disaster risk management. Natural disaster is as a cause and product of failed
development. The interdisciplinary ESS  (Earth system science) and integral HRV
(Hazard-Risk-Vulnerability) are not only the trend of natural disaster risk researches, but also the key

factor to reduce disaster risk effectively in Taiwan.

Keywords: sustainable development, vulnerability, human security, disaster risk management,

Earth system science.

" Ph. D. Candidate, Department of Geography, National Taiwan Normal University.
" Professor, Department of Geography, National Taiwan Normal University.
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A survey study on the Residents’
Cognition toward Ecotourism at
Tauyuan Community in Changhua City

Mao-Wen Wang  Chao-Cheng Li"

Abstract

The purpose of this study is to explore the Correlation Research on Tauyuan Community Residents’
Cognition of Ecotourism and Participation Attitude toward its Development in Changhua City. In this
study 357 copies questionnaires sent, and 258 copies are retrieved and valid. Researching time was during
August, 17 to 31, 2007. As indicated from the result, the Residents have three positive cognition of
ecotourism principles which are environmental education and interpretational service, environmental
impact and resource conservation, leading role of residents and benefits feedback, and three positive
participation attitude which are understanding, attending, coordinating toward its development in
Tauyuan Community. This study also reveals that the residents’ belonging to have discrepancy on
cognition of ecotourism and participation attitude toward its development future, in the mean time, the
cognition of ecotourism difference will affect the residents’ participation attitude toward future

ecotourism development.

Keywords : Tauyuan Community, residents, ecotourism, cognition
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