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Abstract

The aim of this thesis, which is also a pressing need of our society nowadays, is
to build a legal mechanism that can adequately and effectively cope with catastrophes
related to climate change. In the era of climate change, the rise of frequency and
intensity of extreme weather and climate events greatly challenges the current legal
systems, thus causing serious damages on human society as well as natural
environment. Compared to other places in the world, Taiwan is especially vulnerable
to catastrophes due to its geological and topographic structure. Hence, the catastrophic
risk entailed by climate change cannot be overlooked from both global and local

perspectives.

This thesis begins with a description of the scientific facts of climate change
before turning its focus to the design of an ideal legal mechanism. In Chapter 2, a
brief introduction of climate change will be given, and the two characteristics of
extreme weather will be induced: “the temporal and spatial uncertainty of its
occurrence” and “unexpectedly high intensity.” The current legal system designed
based on historical statistics has in many instances been a failure owing to its inability,

both scientifically and methodologically, to foresee extreme weather events.

To cope with uncertainty, this thesis recourses to “the precautionary principle” as
its theoretical basis in Chapter 3. To clarify how the precautionary principle functions,
the author analyzes international agreements, EU policies and the relevant case-law of
international law of sea and argues that there is a readable shift in the applications of

the precautionary principle from “justifying prior intervention to control significant

v



risks” to “serving as a procedural requirement in the decision-making process.”

Following the lessons learned from foreign jurisdictions, the author claims that four
characteristics-early participation of laypersons, participation of interdisciplinary
experts, information feedback system, and worst-case scenario analysis-should be
implemented in the decision-making process related to scientific uncertainty, such as

catastrophic risk in climate change.

Chapter 4 and 5 focus on the domestic perspective of catastrophes related. Based
on previous findings and aiming at building a legal mechanism with adequate capacity
to deal with catastrophic risk, these sections will analyze, criticize and thereby
provide suggestions for the current Disaster Prevention and Protection Act of Taiwan
(the “DPP Act”). This thesis claims that the DPP Act should be amended in
compliance with the precautionary principle. Temporally speaking, a periodical
information feedback system should be implemented in the process of making a “Plan
of Disaster Prevention and Protection.” Also, instead of looking back, we should
boldly turn our focus on the unknown future. Hence, the foundation on which actions
concerning disaster prevention and protection are justified lies no longer on historical
statistics, but on the safety threshold set by the worst-case scenario analysis. Spatially
speaking, the gap between center and local government experts and laypersons in the
decision-making process should be narrowed to provide policy makers with a more

comprehensive picture of what people need in dealing with catastrophic risks.

Keywords: Climate Change, Catastrophe, Extreme Weather Event, Scientific
Uncertainty, The Precautionary Principle, Decision Making Process, Plan of

Disaster Prevention and Protection, Disaster Prevention and Protection Act
VI



ﬁ']F:' ................................................................................................................................. 1
1.1 TPEIEEIBS oo s 1
(R et R Ei T 1
112 SRR~ PREEEETEIETRU s 4
12 FFEYUR ot 5
@f‘lﬁéﬁ fi % %ﬁ'ﬁfjﬁjﬂ @?TT‘ ............................................................................................... 9
T i 9
2.2 F ALY PREEE R Lo 10
2.2.1 2 SRRV EUNEERE N v, 11
2200 TR s 11
2.2.1.2 A ettt bbbt 13

222 GERBBE YR oo 17
2.2.2.1  JEVE ettt ettt ettt ettt ettt ettt et tenn e 18
2222 FHT T o 18
2223 FEFYI TR s 18
2224 ﬁﬁ—fﬁn . e rereeteree et et et e sttt s et et s et bt s et et na bbbt en et s s et en st s s et s naenas 19

VII



2.3 5 f@?@i@ﬁﬁ PEAYZ T TE TP o voeveet et et e b e 20

2.3.1 . frighllse = SR ﬁ,@%ﬂ ................................................................................... 21
232 R I%@I%E?F[?ﬁk ﬁ,@%ﬂ ................................................................................... 23
2.3.2.1 L—Ff,fﬁ“ Be%*é‘ffﬁﬁﬁfjﬁgj T e 23
2322 1 # S FIRFER RTIDIBL ..o esenens 24

2.3.3 L vttt 29
R S LTI (] 01 AL S —————————— 31
2.4.1 L—ff,aii AP TREEDE o 32
242 GERETERRIY T o 33

243 CPAR D EF AT 36
N Gt o T o S S 39
3.1 FE AT e 39

3.2 T LEIIF?%?&F; ﬁfu@% ........................................................................................ 40

3.2.1 (=R TR ~ SRS R EFEETRU oo 40

322 i ELEI[I%T%@[;E ........................................................................................... 42
3.2.21 ’E‘fﬁ?ﬂﬁ’?ﬁéj i :E'ﬁ’FlfJ_T\ﬂ;’iJ{_:L ............................................................................. 43
3.2.2.2 fj]%“éﬁ’&?}ﬁlﬂ\ﬁgi—:[‘% ................................................................................. 45

VI



33 AT B FRUFER T HITEETEE oo oo 46

331 BRI T o 47

3311 B A Y bt 48
I TN B B A T B e i OO 55
3.3.1.3 A bbb b b benes 61
3.3.2 B ottt 63
3321 fEEF R PIITEE 64

3322 B BE 2R et 73

3.3.2.3 i s 80

34 PRTREIERIGTR IS PREEREIIIT o 81
340 BSHEIRIUR H T 86
L L —— 87

3.4.3 ﬁi%“?jﬁd T T e e 90

344 ERFUFI oo 91

fE 2R T AR 5 L?‘}B”Wsj; ................................................................................. 93
41 fE B [ 1 ifq’ri’afsﬁfk ........................................................................................ 94

411 & T ikl FORRREES T TR s 95

IX



5

4.1.2 \Iiiiﬁ,’ﬂ’%fsr} BETEE oereteereereeerereeerereereessaeseressssesessasssensanesoreneslabore e 1L S22 UL 95

41.2.1 L TR oottt s 96
4.1.2.2 L—Ff,T%@KETE& ................................................................................................. 97
4123 L—Fr, FRUETEE TR s 97
41.2.4 ﬂfbﬁﬁ iiiiﬁ,‘ﬂﬁfff [R5 %’Bﬁfyﬁ%’, ......................................................... 98

4.2 (2RI R £ % ﬁ,’ﬂﬁfﬁ;’%&#ﬁ T 101
421 IEIEREEIHRUE T T e 101
422 E%ﬁgi@‘s . E%ﬁ%%%ﬁfﬁfj T T ettt 103

4221 H\ﬁﬁ%rﬁ% : L—F",Bﬁfyg‘ga@& ........................................................................... 104
4222 %nf?ﬁ%réf% : L—ﬁ',ﬂﬁﬁ%‘ ghng ....................................................................... 106

4223 ﬂ]%*ﬁ%%% PRI B 107

4224 ?ﬁ%ﬂ%ﬁﬁ ...................................................................................................... 108
4225 @ HEE ﬁﬂﬁﬁf (B BRI s 111
4226 Py Li{#ﬁvr FEFUTT 5T 7 ettt 114

4.3 PRGOS L iiiiﬁ,‘[iﬁfsﬁ; .............................................................. 115

PSR Er@gl%dﬁm Lﬁ,%}”yﬁ; p’r@ﬁjﬂ A Eiﬁt ........................................................ 117

R L R R e i P ——— 118



511 E P EREF ORI BRI oot 118
512 @t riﬁi%“?jiﬁd ] Elflﬁxmgrfwjii»j%%ﬁju ..................................................... 119

513 R T e 119

S B 121
5.2 2 T oy RIS ?ﬁ’ﬂ”ﬁfﬁ? 1 LR ————— 125

521 T e 125
5.2.1.1 ‘»'ﬁ{ﬁ%%%ﬁﬂﬁﬂ T 125
5212 W‘éﬁﬁﬁfagf FO ﬂ%ﬁ‘]ﬂ ....................................................................... 127

L ST 7 — 128

R - L L (oL i 128
5.2.2 I T [l 129
5.2.2.1 ExJKEIFg#EﬁJ?E*‘%%,’WfS“E;f%i PR BEI s 129

5.2.2.2 b plresEsy F'E%JEIU%JﬁjUDﬁﬁ%ﬁju ........................................................... 142

5.3 2 T ettt ettt ettt e et e et e st e et e sttt et et et et et eete st eetesaeateere st et et eneenens 145

XI






3

1:\—

[
=l
‘\j\l‘

11775 &

1151896 & [ 2 R o PRABEIET Taﬁfﬁﬂl P Sa AR R £
HEH R R PVRRELY — o IR RS0 PR R L It e B
HPES B ~ B e B~ FPR AR SR PR - B 2005 S
OB HIEGE ~ 2007 & Bill 2 5 2 5 F pURPNIZE! - 2008 5 AR pUAT TR
> 2009 F BT R ~ 2010 F S TRLERE R 2011 F PV S
Ty P iy o By b 2 B U E Iﬂiawfﬁfﬁ%ﬁ i it o 5
AfT 2 S 9 ES RN - T ROTE RS RL I E = T A 5 *”J“Mu;ifr
%@E@*Zﬁfﬁ&%iﬁ@%ﬁ [*ﬁg[%{ﬁw?"*%d/— o AR PRI e
rw;r IR ESIESE B Ry S %Eﬁmﬁﬁ?@“£ﬁ$ﬁ

pij

BIRE TG VIRIATRRAORG R R fC T > P‘Jﬁﬁ%wuﬁ’?}‘%ﬂw?ﬁjﬂ@%%d/
TP UEREL N ERT LT o OO e i 2 1Y o
REHES A pu= E,Iﬁrj[%

111 Fig%® - el f g o

P 2 3B B R R (G TR GESY Y HIROISIECE G R
B GBI R AR B - R BB R R i B
A R A VB S JRIRRL ~ AT T R PR (RS

' Svante Arrhenius, On the Influence of Carbonic Acid in the Air upon the Temperature of the Ground,
41 PHIL. MAG. & J. ScCI. 237 (1896).

* Contribution of Working Groups I, I and III to the Fourth Assessment Report of the
Intergovernmental Panel on Climate Change, IPCC Fourth Assessment Report: Climate Change 2007,

30-33 (2007) [hereinafter IPCC 4th Report].



FERRT e SR TERN Y

AUNRE" o = SRS A8 BI57 Y TIaa% | (mitigation)=2 rﬁ%‘ﬁt | (adaptation)
RS o GE £ RIS ﬁﬁ?ﬁjf@ﬁ%ﬁmﬁﬁ PIF(THRAVERTE o BIFE E2 Ry
YdAE RN 1991 F EEEY rq’?‘* 5 (ehy HFEJFI 5% | (United Nations Framework
Convention on Climate Change)!"| ¥ &35 1997 & F 5V HIH fﬂ%lﬁ?}(Kyoto
Protocol) [E£E = foI 5] fafpl 4 15 = Y El ?ﬁfﬁiﬁ&ﬂ S q;FIJfB _E?—{ij 2005 =°
E3= 5 Z AT SRR TR R S R EE fﬁu'f’\/ﬂ@rpm[‘éfﬁﬁ", » -
SRR T2 B R BTN [N « AR Y > S PRARE S RLA I HI TV RY,
RPN BA S (cumulative effects) 45 o [RF= > BHCTE (A S0 H N 2 5
PRSI |19 58 359 5 [ ) - @#fy%w%“oﬁ%%@ﬁ
Ll@;@}ﬁ’ﬁfiﬁﬁ@fg} Y-~ Sflﬁ[ﬁyj ) ’g[ SRR DIREETTE FIJ@} Eﬁf‘j\fi‘
el ) - ﬁ?%ﬁlﬂﬁ&pj?@%ﬂﬁij s I i"ﬁ]‘%}jﬂrﬁt’f* ;E&TFU Tﬁﬁ ,FA ﬁtg@ PRt
SR PRIV e P 1D 3 R B o £

RS - T OB SRR 1 RSB 51 - R e
P R I R R T 4 [F”F SR SR AT A
I s gy Lﬁ;[ﬂﬁ@fﬁ A IR S R I S S FE
"R TR PR SRR ORI R O B -
A B 2Rl PSR PR Y SR T R 9 i

AL o IR A VEIREERT 2RO R B (Y = ol

3 Id. at 10.

* Adaptation: What's Adaptation, UNITED NATIONS FRAMEWORK CONVENTION OF CLIMATE CHANGE,
http://unfcce.int/focus/adaptation/items/6999.php (last visited Mar. 28, 2013)

3 Kyoto Protocol, UNITED NATIONS FRAMEWORK CONVENTION OF CLIMATE CHANGE,,
http://unfcce.int/kyoto protocol/items/2830.php (last visited Mar. 28, 2013).

O BT (2011) > 5 (35 %E VRS L5 PR e IR

FIEIE SRRk 199 # > I 6



o

=3

ol

N 73%J~;3E-[%ﬁ}ﬁ;¢%a N NI SR S b o )“I*&m?ﬁk:‘f’ﬂiﬁ i g
G|+ 20 i kL 2 SRS RGBS AR L M
HifF & mYpu= »}[—j“f” :F& ﬁﬁysgﬁawﬁu N SRR APRES  ER é » 2009 = 8
FI 8 PR R %4\% o SES TR Bl rﬂ [ 100 -]

[V 03,000 T VRN ED o PRESFSE S0 S el T e+ UL
Rtk u%waéluilJﬁ'ﬁﬁ$@JJﬁ9 PRI T 2 SRS B T PR
B SR 9t > R ~ﬂ%ﬁﬁﬁﬁéﬁgﬁﬁ°%ﬂ’w'?aﬁ#ﬁﬁ%

ZEHPTIRE - 'ﬁﬂfﬁ Un?ﬁ%l%ﬁ@%‘; 1’%B’B?yjiﬁkg VR o AIEE] S
&lﬁiv[l[?a&—? L E[[ipjfsrk (A £ F*#cél , P,Jg,i»pﬁ‘%fﬁfj,%j/

L I 7 ﬁfgm TS W [l AL A e o

¥ Margaret Arnold et al. Natural Disaster Hotspots: A Global Risk Analysis (2005). ’F 7 5 i R |
%Eﬁ’f[ ’ }l@?‘l%@ﬁ*—[%ﬂ%ﬁ 2011 > Fr312 -

? QIR TR B U T R S
http: //Www taiwan921.1ib. ntu edu.tw/88S.html (st i PTF 11 £ 103 & 3 F] 28 F1) -

10 ﬁ[r‘ffs& Y 3? PRSP (2011) > i ﬁf’s‘?’;ﬁl}iE PISHEL P PSR T AR
LT éT'Tuas«Iﬁl?m Y RYPPITEEEIT] > 620 ] F1 55765 2 fleply (2011) 0 HiFE R,
nyﬂ/ﬁ’gﬂéj CBHIE = ’I’:%?jﬁfj?ij{' P PSR IESE > 621 WY F1 71-86 5 FHE (2011) 0 BFA =
= R J\}%’\[gszl@m;tﬂﬁ; Flcs > gk EEER > 22 6 3 @ FI 149 5 ZE (2010) > 2097
fﬁﬁ%@%ﬁjﬂﬁﬁjﬁ?ﬂﬁéﬁﬁ“ PS5 34 5 3]0 F137-48 ¢ 3@@? (2010) > %iﬁﬁ‘?é‘ﬁé’ J1
BIAEY * i U o B A - 97 1> F175-96 3 3311191 (2009) - r,ﬁwﬁ
‘Hﬁﬁ«'[a&”v‘« *%'ﬁkﬁfﬂ VI H’* BT > 24 & 6 1] gl 3-17; m@wp(zow) o PT’_{]‘ <

*@Wﬁi J;auﬁﬂb”ﬂ/[ ELAPVRLH o BN 0 65 3] F1179-193 - ﬁlrj#% I/ﬁﬁ4 i
bl - gFl(2011>’WU@ﬁ'rIii‘lf@ﬁiﬁlﬁ‘*"gﬁgg QWE PIBR s il -
N BRSO G 414 (2011) ﬁas«'ﬁmlfﬁﬁﬁfﬁd%%ﬁ“ﬁﬁ% b s

Gy ﬁw@mﬁ%ﬁrmﬂ I ST (PRI PR i S BISRC2011)
&lﬁ,ﬁ,#ﬁ \\\\\ [S"gf’srj/fﬁll’z{h' ) IF?IVFL BEELR Hl‘ﬁ’ﬁ&%ﬁ > ,?fl’;rﬁ'*%l ﬁ*# oz, ﬁ*# o FE

#2011 f?rb«[ fﬂ—%ﬁfﬂﬁﬁ TR (24 ¢ S B Bl i s le*%% ,
S S SR SR A a5 TR (2011) 0 IR IR R R R ¢ T
3



FRRETE LR ERM S e

[ F“‘i*ﬁﬂﬁ%ﬁ?ﬁwiﬁaﬁamﬁﬁry%wxquifggﬁﬁﬂJ e Hr S E IR R I
RIS PR ) P T SRR ) TR A - TR IR
P PR R R TRTRUUION S~ 55 58 RSP Tl i ik
[P e g T RRTR IS ERT AR A B T i s i
AR P T RE o 2T o ARRRASS  EORe T 2 O B e
Ml ¢’ﬁ1‘%’ﬁﬂ fﬂ\ﬁﬁi RO EAIE PR VEIRT N = ol RV Se o 2 e
HE%W@ meﬁwﬁwf,Mhﬁﬂﬁwiﬁﬁﬁakﬁ“*’ﬁ

T EVBEI TR e I [l 5 PR v B

1.1.2 # iz %87 /2 22238 ¥ & R (The Precautionary
Principle)

HRA] 2R S TPt P Bl ) 0 PRI (S POy Tl Bl B A 2 o o
it T RS BRI 197 52517 B8 B R R e
SR B o o R 50 PR S TR IR RO g - R
I BB H o) PRSP, PR 1 TR el
i’ﬂwﬁ“ﬁé"

o BRI J‘ﬁ[ﬁf{ﬁl FIfy TSEEEELH] ) (The Precautionary Principle) v (] |3
SR JFTT” %?WAIETU GJFIE%EI P e =T gt ﬁfj‘éﬁz{,j%ﬁ - [WER

OB U] TSR EU S (the Principle of Prevention)ffHEE ' » 4 < HE &7

gmgﬁ%,@zm@&% i A R TR ﬁ%ﬁv °

" WTH %&*E' =42 (2006 ) 0 a&‘ﬁ%%?ﬁf“WEI%WJEI*%&@UW#”ﬁﬁ[ﬁ?’ﬁ?ﬁ%éiu’
38 41 |14 -188 5 [#HHITE (2007) » Ji ABSISRI AR TR RLEY [FAT] SR RS 2
H] pEY phs ﬁﬁflﬁﬂ/if‘gﬁ‘ﬂfr&@aﬁﬂl PSRRI 2 99 W] F1155-240 3 {1 (2011) > Trail
SRS A 2 - BERBLR PO gL 4 R Fl%gigﬂ%:& 189 111 » F1 22-27

2 TF[FTFJ‘]‘TIJ’ ’*E BV e



=
ol

EP RS AR E ] SR e PR ) TR e
AR O R ARAT R T A CRETRUIL
EIJ \_ﬂ [ 3?11’?5:2 , FJ}E]/%' ufFrﬁrﬁxij%w—Fflpuqﬁﬁ%Wﬁ %Efﬁ ﬂ?s{rﬂ Mfﬁ y iﬂj‘ﬁ F;':Fj
BRI PRI TR o B R R o ER R R P A 2
BRIt £ o B b TSR E ki =a LI SR A
B S R | /E SHPSHIERRN R 7o
PRI SR R 5 PP BRI e S IR 2 P e < ST
PR BB S0 5 F ] S e A P T b S  TS UR
iiﬁr Tk T Um@%l%@@%@”ﬂ TR SRR i SR P
i f
ISFIJ °

1277 7 %4

LOPIFIET P32 50 1A BT ALHLVRARE P50 PRABBIAR 2 S50 Gk 3 [
iR (e S R E%E—'lﬁf’fﬂ\ fiee = AR ORI« [ Ay
BT R /7 A5 PR = SR ) o ’?19’?‘/&” F o R R A
K [ PR 1 S, r‘?iﬁ“ﬂffrf“ SR pUFRHS o BT HURY AT (AR »Mf“j
i SRR P S IR (I 2 e SRy T VRIS e, 0 T
IO T PSR E - Sp R IR R TTIRE Z e Ra OPR] R BB 25t

3 ffﬁﬁgﬁﬁé P8 bl 0 B (2009) > SR O R s L;:r«;[;@,,
g ]71 24 139 725 2L f*m 1 (2012) ’F[ﬁé‘g’gﬁ'WlMAX VI (RO
FMF F I?ﬁ \ﬂ it 55&35 J-;r 5ﬁF F1399-411 ; #HPHfE (2009) WPT?i s |
(Vorsorgepr1nz1p) ﬁi’;ﬁ[}* '“rﬁﬂaa E‘TEE"EB VPEIR  E|EIE 38935?5 167 89 > F1 127-136 + 5 HH
(2010)- f[%‘“f‘ii*ﬁuhf J4F liﬁ}f'ﬂﬁuﬁﬂfﬁiﬁiﬂ J IR EREEE > 177 #H > F1 262-286
PR A (2010) i FEYSRUR ]{;%J/ IH"EWE il ﬁ#E'E[IYTﬂFLE[]J F[ﬁ PR E | TJ[@\E MLF#\E&'—‘H ﬁfj
AN | E'? *&’g%ﬁ‘fﬁi 178 1] » [1258-274 : F¥EPH(2010) » LB Az Mz 7 - BIFE HERE
f LR Ei FFE > 911> 12829 ; fAﬁ{F, (2010) > jﬁﬂvﬁf[ﬁ V%f]é“ gz ’E*“[iua
I E AR Iy[gyl{glﬁfif”{ff VPN G L e Bl i@e*ﬁf 741
B> Fr1-540 = %ﬁf (2010) - §l¢@ VGRS T Eiﬂﬁlﬁﬁirﬁ“ﬁﬂﬂ RN I N B S
ﬁ]ﬁé’?ﬁ?ﬁﬁ%ﬁﬁ}ﬂ%ﬂjiﬁ'%ﬁl EEUFL FaEvERG L] > 73 > FI 145-208

5



FIERBTHE LR J‘m‘gg‘;)g[ Bl 4 ¢

[ TR P BT LR | R P

Y I SR R S OB (e T
BRI SERRBRRE [ S RIS A B IR Bk R 8
fﬁﬁwiﬂ%ﬁﬁﬂﬁﬁﬁﬁ R (7 YA TS VAR - ]
Bl O] SN (R R A S PRI o SRR 1992 & T L
“fHﬁﬁ%ﬁﬁﬁﬁJEﬁ’ﬁmﬁiﬁgﬂéﬁﬂﬁ‘?ﬂﬁﬁwéﬁ%ﬁ
SR - SR > [ORBRR (ER CSIER ) S P HER St P
S b T G TR - I ALy IR SRR AT H -
= FURY AR T Al BB T AT TR S TR R TSR ]
1ELUI(The Polluter Pays Principle) ; £/[fil = P39F » 55 o g SEEETRU I S AR
LI+ 7 U (SRR o B R ORER > 2 9RO iy g
W$ﬁW#\ﬁﬂ%ﬁw¢%ﬁw@@ﬁ?ﬂﬁwﬁ%u@$ﬁrﬁ%ﬁwﬁw
A PR - 2 TRV DHRARGEICERL A, M IR
M RIEP R pv -l eE - 4 ¢9¢fﬁﬁ%W%MMrT%H;%%H¢%W%
RFOPRE ISR AR s D ORI T A

(Worst-Case Scenario Analysis) | ';}?*[plﬁﬁrﬁﬂ@ e

ST SV DR B T i 2 R S I A 28
PPl v 5 PRABELRE (O Bh - = w5 SPHHE ¢¢ﬁfj@ﬂ”ﬂ@?%5ﬂ’ﬂ'

ﬁﬂﬁﬁﬁﬁdlm se HlU~ e B2 ol (55T | IR T Y | R
s I Ry :)frf,lE'Uiﬁ S TRTRUN ) AR ORI R
P B S R 5 AR 3 IR ISR - BT
BRI RISEETERS T o[22 RS [E’?‘N%mpgijwwigﬁ: o PRI A
ﬁd’ BYDE B BT R 2 E@ﬁ‘l%vfﬁfﬁ?”}{é@i FROR S ~ i RS - GoAg)

[ 26 EVARRES T AT R 2 R TIPSR 0 2B K%T@?iﬁﬁréfﬁ
6



&
ol

s b A T R P PR YR R B R TR R A PO R o e
IPSEEN ]~ AR AT TR AR (B [V R R D - Ty
o 'EHEJ]}I[H [ Fr  IE )55 S5 3 s [ -2 2= v 2 L A AR
Vg o i 1 SRR RS T YR R A S R R Rl ST AT

Ko (SR | YR N R AR 2
RIS PREEEF T 5H S RSP - PGS

NS

SRR [ 5 M 2

e | E R J‘?’* S G AR
i T I

NS

IR E S - 2 SR TR S FHPRE A 2

?E*Eﬁjzjk'?fﬁ%@ BT ST Y RS g

W11 P






2

2.1

PR p N

T EE RS E R

=2
ER

)

HIG T R PO S SLEARRL ™ 04T 20 IR IR i KA S AR RL - R
T_LTEA, 7 21 mﬂtlrgp,gﬁﬁ%ﬁp A RS s s i e AN R
ﬁiﬁz%‘bﬁﬁg’i A B JEH (5 I'Sfrﬁ_% MRS SRR o PR R
@%ﬁgf% |32 (Intergovernmental Panel on Climate Change » I'| ™ fi# [ IPCC ) #*
2007 £ AL I UAVD R EISRE (f ) (The 4th Assessment Report) Ll > /48
T BRI  PISNEVE TR IV LUR RO e R = LA i

CVH HAR PSP T B B R - e R o R
5 BB ) = TR 4 AR5 i = ffhd b = Rl o 2 S
SV YRR o PR e R [ TR G S R A L
@sg[’ﬁ[ , gf[gi 21 ] 5l > Y@ Enﬁ%f#[ %1@1 AN ﬁﬁ@fﬁ 3 »gﬂ@[ﬁfw%j%é?grfﬁj
B = SR [ R s e

= M 5 PRRREUST ~ GE T AR E ~ TER BIRESS T p) « e
WE B 0 SR G ERNE o {IROE S RRBRYAR L E | e = SR B
5 - [ BT RV~ R AR VIR B BRSBTS
[yt Py i oo 2 A L]l o S5 WRORY A RORLES L) o T e
|2 SR [ AR A R B B S N AR A - T
2009 £ 8 FJ[IU B MR ERI] » H Ak IS OB T [ B
e ;;f > PRAS TSR ISR R Y © B RS o o B e %

' Contribution of Working Groups I, II and III to the Fourth Assessment Report of the
Intergovernmental Panel on Climate Change, IPCC Fourth Assessment Report: Climate Change 2007,
30-33 (2007) [hereinafter IPCC 4th Report].



U] » SIS D R

SRR N ETRLY N FRRL | RISV RIS PRAEEL N g T
%?’Wﬁhwi LU SUA T O b ’ﬁﬁﬁﬂw AL AL A €7 53
PO T Ve PR > 25 [P 4 TR e (R S R e
PRI~ e FRABG ([0 oy e ik 8 (Il F R R 8 %ﬁhuﬁ
Hi R (e mﬁwwﬂhiwﬁfhﬁm°
TV WL (62 SRR RSB (R0 A S L R R S A
B PR 190 3 SR FORSBOYRRA ™  SE|PIBATELY | TR MR - Y
= 153 PG e PR R T IO R > S SRE ] Uy T
AL RT3 1™ = (R 3 PR < SR b 5 P e 1
LR FURSRT S G o (U T T O e e (o R
HIE BRI S SRR AR < R o BT B MR
qHWﬁQEw}ﬁ%ﬁwm@ﬁméét¥ﬂﬁfﬁﬁm9%¢&wﬁﬁo—%ﬁﬁaqw@
RlE NSRS RS E L R RS T %ﬁi?@ﬁ Fiie -
SRR PR TR, o R el SRR R IO 0 R R P
R TR ﬁ]ﬁﬁ”q{kr[» s 4y SR kr[[gvgf;ﬁﬂﬂujé 5 fid
A (O < -

22 B FlE 2%

IPCC kL ] E#%n%*”ﬂz&ﬂ[% e jlzgﬁjﬁtfj;“wg/\ 1998 F ﬁﬂ y B = E[T“F«EU
EA’[J%I%iJi?%[’FI‘[?JEﬂ%‘ I'%/%E/:ﬁl ‘F[\jﬂlj[ I&‘E\I , }"}y;t[ é—:TJ- K @fiﬁﬁlgjgﬁ , j”']%?;[/
L GER? « IPCC F11990 & 8 - BEGgIgi At 7 [eab il - iy E % R

2 Organization, INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE,
http://www.ipcc.ch/organization/organization.shtml#.UVkw9RxTB2A (last visited Mar. 31, 2013).

10



PR p N

T HPAT I PIFARPEIRLY ~ - 20 (B 1992 5 55 £ 50 RIS 79) )
1997 & U P I EF B IERFFASL - PCC % 2007 & FAFIFT 4 5 fhE, i
S RARBF VI W L D RSV RIS - fﬁgﬁ“, s IPCC S5 M 4 75 1
7SRLE 50 AR G B FURE > [RIPRD B M ol e e e
[ GBI L H LS - 1y ﬁvﬁrﬁjﬂﬁ@ IPCC Y-SR
7 RSP JUTHE A A e PRABB IV [NI I S5 I Ry

IR S PR R L

2.9.1 23 F B R BR Fo 2%

2.2.1.1  Jm 7]

SRR 1] RIS E IO STV~ B R S
51~ <l RIS PIT IS P MR - T MO (R
SR CRBURIETN R o H 1 SRR R SR R ISR
gt e SRR NIRRT E RSN S O ER 31 %
EHTE S0 SR 7 o IR IR P © 3530t o N
PR RIS o PSR TR R RO - PR
PRVEIS Ve i e B PR P AR A VRIS b
TR P - o BLER BRI R TR R
WSt o IR B SRR T TR R o ) IRE Do ARG Pl 4 R
T\HFVJ‘WE'TFG%%%?H@L‘ SRS 2SRRI © oo R TSI B %lﬂﬂf‘
fo o 44 - IR -

7

)

0

bl

3 IPCC 4th Report, permeable.

* ENVIRONMENTAL LAW INSTITUTE, REPORTING ON CLIMATE CHANGE: UNDERSTANDING THE
11



FIERBTHE LR J'I%’FIT%)%[ Bl 4 ¢

(19 (A FO8 g =4 > = 2/ F%—J{‘:l‘:@?‘éﬁ%abif([ELJ[EIﬂJ[ﬂ: Bl
PUS SRR~ T AIEE ARSI, o BV [N T 2 U BRI S
PR TRP 7 e FHIRBURURR PR o N EIRE AT SR A s i YN
SHp A2 IEIIBFWJEJ\%‘F?F”KL“H SIETITEE R SREDY Wﬁﬂ‘lﬁ » ZINE [T R S
(RSB o Ty G ETROmREL 7y o B9ERIE 2 45 30T %’ﬁg’?fﬁ?@ .
TZZE A VIRPECRL o SR > g [ 100 = ] ?ﬂ“*?‘«]?'lﬁfjj‘ Pl B0 0.74
o YT PIREY o S SRR SRR RS R o R R R
SRR~ H053 > SELELBIHIZHGS 2 KL FVIRA OB AR > SBEL * B s
A2 EIG R D R TR e ka T EENE( ) AL IR
PERLp Sﬁﬂy’} o T T‘i;gﬁ%g;%gm?‘m S IPCC = 5B [~% ]ﬁ% 2007 &

L ki‘;'i“*ﬂ'@ i B BSR4 e o {5 = SRR [ %‘Flﬁﬁf °

E‘z?%%fué’fﬂ“‘ W IPCC = 5N RIS i e i e gl Il Il
[ A S BRI EORB [ e %’%?ﬁﬁ"@?ﬁf@p’?@ AR [TV [N e iyt
SEFI P PYIDRLIES 2 50 FRBTR O IFU R » P17 vy > SIS PR ol 2
T 1970 & 2] 2004 & [l > SR 70% o E[1 87 ol puifl 5 fid—2 5
[ > T PR PRI 07 80% 5 PVGESSE Pf 2 o JRIFVIRIL PRS- )
At N ERE S S RAVEIR 2 ot PR T )~ AR RS S SR
58 B SIS 3 387ppm » iy BT 1) B Sppm 1)
(U BT > ALS IS EEY > 450ppm fofi p A= - S A @18 sl

SCIENCE 1 (2003).
> IPCC 4th Report, supra note 1, at 30.
°Id.

" Id. at 36.
12



2. 2.

TR RS ELI SR

Higr® o

IPCC v 5P WA (b 1 f‘%"%ﬁﬂﬂ" IR kL A S PR Y
FURHD I > RS S PR T o B R T 2000 £ £ 2030 r;ﬂ,qm
FIABRT o 3 5o foidBisf - Z?Fllﬁ’?‘/ﬂi?{ﬁ?ﬂfﬁl%%g TR IR o [
I FIRETRG T DR 2 0 PPEV R e 5 (550 PRABE AT PUFsiee T i 7 o Af
MY *ﬁﬁi'ﬁ%ﬁ:@}@;ﬂﬁﬂﬁ%f’% T%lf’?i”ﬁ\gu%ﬁ\l s FSH( EIJF%‘ETZ i _F:ﬁ; diis
ETIE SR (7 50 PRABE, 15 Pyl g -

.2 2%

mccﬁwwﬁﬁﬁﬂﬁﬂWEF = SR [N Y 23 i 2 SR R AR
5] 2 S f5A [PRE TS SRR o AR o EA A ] o $9FT TUITE
Wﬁ%ﬁ%@ﬂLhﬁAMﬂ’Fﬁuﬁﬁﬁiﬂﬂﬁ2T&$fiﬁgTﬁﬁﬁm%%%loﬂgﬁ
2 S (S RS > (00RO R B P VTR |
2R - ST 7\ [ PR e e B o | = TR e P Be = SRR
(SRR AOR 5 (AR o SRR R BRI T
G o Hl= o R R B T e 2 INE T e 20 fflAEel AR 1T
A HIATRU FA] 183 59 53 5 1 o [ e f R e
i P B o A = CEP PRI S B
(%ﬁ%wgﬁ)ﬁ@%ﬁﬁ“ﬁ%ﬁﬂ?%%m&ﬁkMﬁ@@@%ﬁ@@%ﬁkﬁ%—
FUEUReT9E 5 HP > A~ R E=iae po e oA - T e SRR YRR
ST 7 SRR ) ¢ T R R B 2O

% 1d. at 67.
° Id. at 44.
10 1d. at 45.

13



FERRT e SR TERN Y

R Iy 4 T R OB s o B AR R P R 2K
ﬂﬂ,ﬁ%%%@@ﬁ@@@?%@%@@@ﬁ%@?@@“o

T FE [22 50 (AL R B 1 WV S0 JRR R 4] ey e po 2 SRTIEH G4
(ABE R ~ 4 L 1T o 2 SNV A T LS A
R I 3 SR PR AR < L) S PR R T
P Al P P DAt o /7 A PRABB AT 2 S50 P AR PRy -

R

wﬂFﬂij'qf TP R I S~ S BB o il - T
1 D IEEEGE T ] 074 wﬁ 15” 1. I?F#«Lja%?ﬁﬁai S @ﬂ% s R
SRR THE T O L B (1 o BUIPCC V(i » S HREPIERION 4 5 T
RS PSRRI [ o S0 B S SR S 2 SRR ORY
§$P¢%@”4Kfm4ﬁ*ﬁﬁﬁmﬁp“:1%5$’f@3%ﬁ@%
R 2 SR SRS o I T o CRHRH D - I
%%WHWWW@RWVﬁE R Tl e A (U SR e e e
Fi+73 1990 = Z[] 2000 F i f 4ff W R S 3 fﬁﬁﬂ‘ TR e JiE
SRR PRGN REORER T R ¢Wﬁ%l%ﬁ?wwﬁﬁ%ﬁ
AT A BRI B e R R 10 (0 T
EHRIY ) BN [T P VR - L R SR
50 PR [ (7 B o A9

1‘%?F<mm>EW%w@%%%ﬁﬁﬁw SRV - R S P g
H\Ji\-kéﬁfi ﬁﬂ i P FI15 -

IR IREEI S TR (2011) ) {5 ABEEI S 1 2011 > F1 60-61 -
13 IPCC 4th Report, supra note 1, at 30.
14



PR p N

G
VT oA T PR ET R SR ([ [ Y O R T 1961-2003 F ] -

B A F ] 1.8mm *f » [T 1993-2003 &[] - Ya T iR F A ﬂjﬁ@ﬁﬂ

"_r'l

B % 3 Imm Ty o I 20 IR 5 A [ s o RS S = SR
i A X PO HE I Ul IR [ o F1 1960 F FUESE] 5 SR

SR A D 10% o BUSRFEY %’—.Eﬁ% PR FRE - WRVRTIRE M -
iﬁg&?‘%’flﬁ'f@"jﬂ YRR B ETERRIET > PR SR S D
K SRR D o P PR S-SR A s
P2 [~fospg

K%,ﬂ,ﬁ?}(%

H>

AR PR |~ % 2 SRR G o = SRR SE T S IR (L )12
[ 2R R [ o SRYD) o R W S N IV
A~ [l R B SRR s L SIS - B NE R -
i RNl R R i AR A iR R
(FAFSEREAG 2 BT SRR B0 M 2 SR B R
AT -

B E 2

14 [ﬂjﬁjﬁ& T 66-68 o
Fﬂ; F170-71 -
TIPSR AR S T A iR 120 T 6l
IFJFJ[JI:[_‘ ’ EJ 61-62 -
15



:} nf%x%'r qIE :\r]f@; 3?%}%{ B % NN

i 4 1 B 2 et HTAL 0 PRABBRYE 2 S5 o P o] &0 < S
(P2 =653 T BB a5 P o O 2 R 5 2% T I ety
Jeb IRETIFO% GLAN I+ RS FIPPapofg i - pﬁ%ﬁﬁ%w’ﬂﬁﬂW%
(PR SRS TR S MR AURY AR R R A e T R
Hi 95000 TR I BT ¢ RSSO AL ST e

Increase in mean

Previous
Climate —> More
Hot
Weather

Probability of occurrence
—_—

More
(I;]e,ﬁ Record Hot
Weather New Weather
\ Climate
T
Cold Average Hot

B 21 ¢ SRR AR 57 SR S > T SR TS RARE -

(IPCC 4th Report, Box TS.5 q%ﬂ 1)

T 5 (0 S AT 2 SR [ RIPORI TR RIS R I Ml
Ff'” oo e ARG PR R Ak e PR PR e ]S T OB
FT = T N OB E = B IV B R B R A
FORYSTTRIPORRRECYR] o FIH A o] iR E - N3k < AP o H
&“F—J!q 7 SRS ZIERBN o R ;{:ﬁﬁg’, }{ﬁ,@ff S fRp gfyfﬂ;f[?djj/‘qﬂj R = NI
PR o T3 R AR B R SR R B B AR A

fﬂJﬁfJﬁgf » F1 650
=

16



PR p N

ﬁmg@gg@hg}»uﬂtmwﬁo:}H@Cﬁﬁ%ﬁ%ﬁ34§’%ﬁﬁ%ﬁ%*@ﬁﬂ%
AN R W = ORI R SRR A S ﬁ%w@whﬁﬁ@ﬁﬁﬁq
PITES SPLs D ettty [ [l [ RSt e AR i) 1 iy

B RS ~ 1176 29T RSB - SRR o = SR B R ™ - Foh
[0 P S GBS LR PR P 2 R

2227@ RS T e aliie s

PSR FRASE L 2 SR AR~ 85T < R T”fdﬂ@ Y
P I RUE R % 0 7 BT 3 S o T I
FRAVESRIG L 1] fgf}ﬁﬁ'hﬁ b E] S fRARBAIRY Y o FH o kS ’F}ﬁf‘ﬁﬁ/iﬁ Tk -

e e I B, I’IIJ 999, * [ [EJ”%I fl,;ffi M%EJI ~FF[‘J_\%“)} i o [:"K[ﬂ_‘" ARG ﬁ'ﬁ[ﬁ;}l%\: ,
R S B B

F1 1996 & [ iBGRL i > 4 7 i %%FJﬂHEB FﬁJ\$BFI&%?523’ 1999 & Ju=
~ PSRRI RUR ALY P ABUNR S B TR« ) o
2001 F <) =57 ERE - 2004 fi Jggvf‘ﬂff&”r;rn , JJIF_L;;&,I i [ﬁyg%g[m[\ - 2009
SRR BRI R 91 o R PR R
S o %Z’I%‘E'PBT@’F‘}@;}Z}EJ [ﬁ’i%f’:ﬁ@%ﬁ R }{ij’E'IE&EEﬁiEKJElf\]ﬁﬁi?—[’??ﬁjﬁ » fLFY
P et AR R e PO < B PV AL RS T = Blb
L RER R 5 Al PR ) T’Tﬂﬂlﬁg‘ﬁﬁpﬁﬁ”ﬁﬁgﬂ

* [FIfRE - Fr 6566 ¢
fﬂJﬁjﬁ:t FI78
22 MARGARET ARNOLD ET AL., NATURAL DISASTER HOTSPOTS-A GLOBAL RISK ANALYSIS (2005)
I RRE S A R 12 F1 61 -
17



2. 2.

2. 2.

2. 2.

R 7, > 7 R 1 S LR 2 S R TR o 7 e
TRV T 1911 = £ 2009 F [ FH 9 1.4 o B T 0.14 Y ﬂjﬁ@ ’ E'ﬁﬁgj
20,17 fi9Z SR S5l o U3 30 5 e oI IHL G pRAEEE - 1980 4 2

2009 F 1> EA F U SR B 0.29 7 B 2 SR ISV VR Jth
2.2 #%4

F",ﬁﬁlfﬁ'ﬁjj‘ En‘i 1993 = %[ 2003 =[] » T 155 % H4] 5.77mm - 1?[[5@?37 [
[uf\_ yA 50 F A2 IJFF[ Ehwﬁ 3. lmm piy = SR Jr:x[;g[ o 7 " 350 (AL EF N
VT 1 EA] OPE - RPN ST B i AT PR R T T

ﬁ;‘a [_4:[ EIEIIE%J %kf{IE[%JEJL[I}E[ 5 ngf[ﬁiﬁzj E'Il—ﬂ 7\5:%5”7725

PR} SEOEIF SIS I IR i T IR O B
R o POYHBEOT I > T IRV AT ET IS 58 R ORISR
B8 (5l P T 0GR ¢l B g
D o £ 2 L S F U 1911 5 2] 2000 5[]+ €15 10 5 )

100 = f[1 >

A
—Fii

475 [T 1980 F i 0 [[[RLE 10 F 35D 6 ;5 2002 F £ 2004 F [I[[RLF 1 F ey

ﬁ /J/\FISJ 3 326 o

18



PR p N

2.2.2.4 & F i

il e a2 AT A s T OB L MR B ST
SRRV A A o YT VL R OB o 2 SRR
79 [ R 55 > FURICE) 27 B o= B o IO S B R S R
b STHR YRR AR o B PRIV o TN R pURR R (W

(AU [ 132 F (R pOssdAg (= o T > B EAVEL > 1990 & K fVEEREE

it

Bt HEIPE 1961 = £[ 1989 & [EF9 Erthly - = 7 2000 # bl P fypomyr
DI + (0~ HORL 1980 i by B B RGO~ IREREITT - o E
B 057 PR RRLE PSR o IR T A [ i et
T I R 50 R R O 4 B 2 PR U
R0 ST+~ E1 % R LR SRR -

s BRI o I RN 0 F PR AR AT T IEASE o T 2 SRR
R o IR IO R [ [ 2 AR BRI 9t 2 SR
iz CAZP R [ R G ™ PR SRR O (8 T‘@%?T [FIIE 38 5347 |
PRSI [N SE > RN FIRETE T 50 5 AT 30 & F [IREIET 2uiRSh o AVEIVRL -
TP F IR D« B ETREpsAE > B2 SRR R Rl
LA LR gl EE NAEs IR g e el R A R
ié?"i[l’iﬁd‘iﬁ@%%% UEr @Eéiri'F }iﬁﬁ PR SE S U7 30 e fIOag PR |

19



FRRAT R LR TE RS Y o

T{IJ‘I‘E’f} bTb%ﬁIJ@fﬁj ["FTJHIZEJ% ESEMES %:g:yj ﬁﬂﬁqﬁx;:ﬂ ]’%E%]fﬁEJ“
23 7 FRBF AR OE bR

FE-1970 = (R - = S th WRe s R N [ RN s -
EP\%;}'HI’ E[JF,[7J< g rﬁ o \@%Lfr[ fiz el < S 548 kr[ﬁﬁ#\# ,
9T TR < SERRVEI + R BRI o - SRR | RN
F’)’“J - fe:-ﬁ;”;.{@@lﬁg&,g ;@#Ha EE[Ei %"% ° FYEIPCC EI'UT%I'F‘[ P B~
GENFY BRI S R VAR BFESR R o ) 2 SRR R LR
AR EESE o T PR A kl:[ VB~ AT l?i-?;;f R IR
krap?

D

1989 & 12 EJ?? [ IR 5 F FF3 (International Decade for Natural

-

Disaster Reduction, IDNDR ) fﬂ}{’—j’ e ?‘[’ (disaster ) EFEL 11 %‘[’E@? FVRYAT » BpEl

’ﬁﬁ:ﬁ%ﬁfﬁ@[’e ) iﬁ’?‘}*%ﬁiﬁfj AJ }”J@?ﬁllﬁiﬁﬁjf}; %JLI 1A é@fﬁ@firﬁ [E 1

e PORRRIR T PO 10 e L R ISR FHFE DS
r[,ﬁi PRERS S IﬁF_;};gS"E‘ﬁWﬂJEJ%US R T LA £ Eﬁ%k P

SRR~ }';F[ﬂ“ﬁ“ﬂ U— ﬂklfz&flgj 7 %nliﬂff@j%[l}g]f SR ;ﬁ]ﬁ “f’?{g*[q“gﬁip’?fﬂg
;lulﬁlﬂfj’ﬂnﬁ&%{i e E N RIB Y HE IR e R ER e A T
AR

[fIJFJﬁi F15-6 ¢
" e
> e 7o
RIS RS 5 A P R (7 RRLS 4 7 T U
2009 = » J,J?F Eﬁ%p‘»”ﬂ“ v F19-13 ¢
y is ;F(;ﬂ Ty Jr F[ M;Jf‘ BJFJ?TFE‘ #'ﬁé [/%K;J>> Fl?ﬁ**ﬁﬁ%ﬂﬁqﬂwju Hﬁl‘{ i » 2002
FFI10 .

20



TR RS ELI SR

WA 2 PRI FERL A ALY A R o SR O
*fﬁ%°ﬁ§4:1%%W%R%%¢uﬁ%ﬁﬂ¢a%ﬁ$ﬁ’w¢ JFEELEL BRI S 9
GiF o R F A DY RS U TR - SENE R
SREPUBUEE & EARE IR R B ﬁf‘;@ EEMERAE: *F =
A TS S B O AR IV TR OR R (R 1 o B
fAIEL ~ B R SRS R SR RGN R
AU o IR T ’ﬁiﬁiﬁ@z}ﬂ S R
E PP EE RSPt o [N R W”F|%~u5?iﬁ?ﬁwLH
ASRR R I TP et Y ARRETTS o I 35 = SR e e
FIRTELE PP -

2.3.1 § iz %88 23k L T ARE

PR R iR > 1990 & & SRt g 3 OB el
RYPERY S B E | o g 2 SR 20004 212009 5 R aﬁi449u$ﬂﬁﬁkr,’
EFi— I 10 5 " 51% o iy k YA BT R 23 %o
i$ﬁ13maWwﬁiﬂw,1%0@W2m8ﬁﬁﬁ’ﬁ@52%0f{ﬁﬁﬁ
PRI e F eS8 PRATRELD 5oty - AT IR 449 o IR T7%(0HER
R R = 2o T o

[FilfaRpy - B OIS R B a5 F' “IJF[ A R irézfjhifﬁ .
fizf! ) %Wlfr[ (EIJ PR R fkff’iliﬁ (“IJ 1S ‘%F') *flirr[

RO IR > A 50 00 OB ST RO R o 2 g

3% Disaster Statistics, THE UNITED NATIONS OFFICE FOR DISASTER RISK REDUCTION,
http://www.unisdr.org/we/inform/disaster-statistics (last visited April 2, 2013).

T F IS RBR PR LA [ 120 F1 315318 -
21



FIERBTHE LR J‘m‘gg‘;)g[ Bl 4 ¢

iii%[’gmj; MRS o 74 5 e s RIE] TB%IY I HEIT Y S0 505k 4?’ ° IR i i
E’_\%‘b%‘IQQTTﬁI}JIIT:I T PRI S (R B TR R 71}%3%9 a?FiF"JF:;
Yooz ?pl&aﬁukr N R Hl%‘?%f’%ﬁ'%‘iﬁﬁ'li’i‘?if%’[ﬁ‘ﬁﬁﬁlﬂj\

I o e 2 i ~ R P ~ PSSR e~ 1RSSR S B L Py
BT Tl e PSR o RN 9 OB S 2 T 2 SR R
RSRLfl o pl e 0 5 ﬁ;;fgjr@ﬂ%q £ 1’%g{42§5g4ynmw
T H 2 SR 4 - T 2000 £ £ 2009 5 [H] o PN AREE D Bl 20 @S
TERLT AP E'F'I SRl FIE,%EB HeFy 89% o [l ~ RS~ PUR
2T ST TR - S PR R A e ER R e g 2 i

il AT 36% *28%* -

‘—.‘

Rl 9 R ST RO AL S 5
A [V IR > BISPSTRRRAR - RS N B AR S RO
O EIBE S PR R 2 Uy IR A o H] 2 TN (SRR e L
FITR > AR [SEERTUR AR [ VR P R A o T PR S
1R 1 A R R RE ORI 2R SR R R
iiiﬁ[’ﬁ'vﬁ"ﬁ » PRI IPCC YD RS e IR (B T T 2 S (e

¥ Disaster Statistics, THE UNITED NATIONS OFFICE FOR DISASTER RISK REDUCTION,
http://www.unisdr.org/we/inform/disaster-statistics (last visited April 2, 2013).

39 [d

O LR PRI TR R 120 1320
IR Fr320

* IPCC 4th Report, supra note 1, at 50.

LR PSR S TR R 120 F1 317319 ¢

22



PR p N

qkr[& Y Py TR R B o [PCC I%“t» » BRI RS AU SR i%ﬁx@ﬁj@?ﬁ 5
)[R S ASHIT I o TRRE S R PG O TR < AR B
SEFLIO TR b~ U iy SO AR 4 T B

VB S L R e R
2.3.2 § iz R:By LFLTAEY

2.3.2.1 XFhGE-FOFTFiEE

SR e T S T LR SR BL T R R
NS E g e R IR AL e S C T 7 T 1
S -

A ’F,fﬁb g E”%Lfﬁb’ﬁarﬁ ERREREL o [ AR p R R F,fﬁ
HETY A“ﬁgﬁ%s*“oMWW¢wﬁ%@WﬁHﬁ%wﬁi { iR
RN F.l f'f@i“ g{z{@ﬁ : %ﬁ%ﬁ?ﬁﬁE 153 [ ~ B9TGHS ~ e SIPUR) o
ﬁdyﬁlﬁfj%% kr[pjggék;g&} ?WEIFI ﬁ T, 4t {Eﬁ:ﬁ F[iﬁg J#%j@?%ﬁf?}%l’ﬁz%l
YRR PR P B R EET « JR  RRBE A IE F R >  e

LT L pA «71{;? SR BRI 5 AR e LR R
MEJ “LFH ﬁjﬂkﬁ 7J<7 pho _’?&Fi'ﬁﬂ’éfﬂ]ﬁ‘ﬁj‘*fﬁ 4,—11 J[uﬁf[ﬁwﬂj

* IPCC 4th Report, supra note 1, at 50.

LI RIRA] SR, TR R 120 F1 314

* il -

Y IR -

48 «F"I?ﬁ;ﬁ pﬁ%‘%%j]éﬁ%ﬁ;ﬁ, PR *J'ﬁﬁﬁ%ﬁ 125 F1313 -
23



2. 3.

APORR  BHIE EEORE [ R e R <
) BB E T P 5701 4 B9 s 5

SRR BT B I R A RS ST D o i [
PSR [ HBIAE » I RLTE § S SR~ ¥ [ R
SR 9 o (IS [ SRS R S B ]
R

F PRRRBYR S~ ¥ IO ™ RS IR« S PR e OB~ 0 T %
e 3P HE ~ I BIEMRAPORG [~  H2! 58 2% 9o W BV TS <
‘ﬁg—w@%ﬁﬁ@¢wuﬁﬁﬁm%ﬁ@@°ﬁﬁdPmﬁ%@@Wﬂ%ﬁ%
R A%~ IR 50 (RSB L T RL ERER - Tl R B
T [ O G B U pORSR T B SR REY 94
j\Fﬁ—Eﬁ:ﬁ[Jk RIS TRL T i oS -

2.2 oI EFGRE
756 ARSI U TR TR S DR R
BB R WS PR ) 0 ol -

A, B E R
FE=| ﬁ?z 73 FI Jﬁﬁ[f{, 7 Flif ﬁtﬁ%rﬁnE;@FmXﬁ FHFTJI'I %rﬁnrﬁﬂhj\ F[ JE gﬂ

A [Eﬁrl

~

4—

BBl gy BB lir RLE ST IR IR o [0 T LR

o
N

73 BPEEBRIE T A0 BT (8 PR R - AR SRR

‘3&”

LR BRI TR [ 120 1314
F,Yﬁ’ GEEYF 1 o HRE ST ARARYE S http://typhoon.ws/learn/reference/typhoon_scale.php

24



PR p N

FRGF S RS NI 2001 # A7 FEE - 2008 # Y JUEGET | 2009
£ OB P B P AL R R o B R ORI B LR P R
R 5 (A [l 1 B EY ORER » 25 o B R R O
P -

71970 F £ 2009 £ ] » 50 G b3 ] BREC BBV BRI HEE 195 [l - I3
PRI BRI P TR T TR SRR SRR B
e CA VIR B o AR B F) 1L B SR 5 2000 #
A e e BB PO B RIE I 8 (R S T 2000 5 » BRI
(R[S IR E ) L PIRRORR I R < ST R 2 I
$E IR B U AU F L AR 1979 2] 1999 ]
B 3E| 4 F p g E - VAV ) PEBEET RS -

! %1

Yo \}\'
7

AT TFTOAL TGS R YRR ARL 2 IO s
SRS o [ R RI(ERET FR ES  (L  BERIEOR 1208

,EIFIJ}JF’, &1 &) 2 HThi el RIR B @Errnrﬁgﬁa—t ifd[ii;ém ﬁ'J#'J\FX[JE' 14 ﬁ*ﬁjﬂ 1B -
S XFE;&WA '/Flf' F,?ﬁ%wx@%fb[*%r[ F1323 0

%2 53 HIIED 2000 = [ GG ~ 2001 & FUAPHERE 2001 £ OB BRI ~2002 £ A FJEE -
2004 F fi Jargf‘%uf @Et ~ 2005 = Py R ~ 2007 F fi J%[Eyp%@fﬁ 2008 F [ GEPUBRIE ~ 2008
A B - 2008 £ U SRR e 2009 PR R - [ﬁ%nw@ﬁwl%%? F1323-

BT 1996 I IO ({1987 SF UAMEBGE D 9t o [EFHIRF GOREHIE S 5 2000
gy@omwﬁo

1970 = 2] 1979 = [ F] 3 {Rifis L}a‘ Al wﬁ <;J HIIED 1973 5 Ui Ba - 1974 5 (9F 155
BT 1978 F PUgFEL ERE ) 1980 51989 F it 2 |Wﬁyi R B (O3S 1996 & g 1
EHE K 1987 F F’[Ljﬁﬂ%l%@’h : 1990 ﬁ:*u 1999 #FF 3 lﬁﬁ] rlg)iﬁxjj%@?t (53 H”E 1990 = Fl J;FHQ/)L
Heg'w ' ~ 1996 ﬁFﬂJFﬁ [FIEGE ] % 1998 ﬁFpJIFP ff g ) 2000 # Z[| 2009 = [ Jﬁ = [ﬁﬁj’rﬂﬂg

HGE (2P 3@:{: 52)
R T
pﬁiw%@@ﬂ;%f, ﬁﬁﬁﬁ% 12> F1325¢

25



FiERBTHE L UFFER Y

EIRG I [ L PP IREE) 255 B R 8 W ki Vs i A Et 4= = PR o

R NS i R e R TR D g SR SRR G WU B
I > 12005 7 ] 2009 & [0 TS BRECH) {8 SR B TR R
[ e R F”FTJI FIR S S R S S e U Cie e
= R o BB R St T OB e R U -
S — YOS - JL RS i
TR ~ 2976 N e~ IR R PR 3 RR SR A FEFT
AV EI@FE 2 RIS RTINS 2 i S S R

IO T AR o ] 1@ s I'} 2005 F [ 0612 Af<5EF1 2008 F st

m

—

Fi

SRR DY+ S GG R PO L BIAED 0612 U 3 0 SRy P 0612
S R RIS 88mm > 6 Y RIRE [ B4R 300mm - E [l
SR T G OB O P e R

PR A TR R R 5T ST LIRS PSR (e ) e PRI
ORI B 1 (OB - PSS S S e o i

BT R - B PR ] AU AT - 1980 & - OB
G| OB - 2000 5 R RIS« BIE FILAOIET R 2004
ELgE > HUF| 9 (R PSS k#” o F FHET 1989 F £ 2009 F = ¢ ,ﬁ?ﬁq‘_}ﬁ“

IR R > e SO SR B gy - R O T )
B ]9 (R Am R A ot -

LR R S o iR 12 F1 325 -

7 ’F i ["%’ﬂ’%‘%fil%ﬁ%ﬁ ' R 120 Fr 325
(ISR - IR e AR ORR - 2009 2 o

26



TR RS ELI SR

< 2-1 : FRRITE X %ﬁ R RNR

FIIR R aR T E
P14 2 G e 7 RIS R
UIE S AN 2k + PR B s
2T F AR oL T AR D) [FHE PR T
#re
P (R T b B I
A R gk St hiprd
e LN
TITE]) 73.6%0 | it ByE B s> gy [t g
sl A S f“f?%ii?‘* STEERENE RS iRl
%YF H TR TET ﬁff’im%ﬂ )5, f[ o Py ’T [’ﬁ[,ﬁ%ﬂ[’ﬁliﬁl’iﬁj_‘F

YRR S A CEUE > S F R M SR e - 5

Koo T RS, &eﬁmwrﬂgj4rhwﬂﬁj%%|@%hq@

fl
%‘FTJI« TIH [IJE/\ %‘ﬁ?‘r [Eﬁ'ﬂjﬁﬁlt Viiged4 Pdlq {-EA‘JD% L ['E'@@%
FItE « (101 BORSHES Ot T SR R o

%EL‘I%}A—ki—g o EJ*E,[»J— s [/E{—]Hjﬂmj krr [",j ?F[h:_? 921 %%ﬁf%yjj IurTJ ﬁ'fﬁf}%%l , ,P-%EI[

R SRR S TR iR 120 1331
27



FERAT IR (T FERM S

it EFLAY S OSR]I

_ﬂ

TP r#ﬁ%p[%@%F VGRS = folBRLER pl i [ B iR preligh o EHJJ‘"H, iV}

BVSEIE T 5RO O B4 T T I o RS 2 R BRER - B
,ﬁ*@ A k AR SIES IR —T,JLJ f'ﬁ&%%;%j |5 ﬁ? [l o [iiﬁ}a‘\ﬁ@

203(19893‘:1|J2009~)¢~ F'H T PURAE ?F,@Jr&#‘j %ﬂi‘,«]mu
J,-‘E} FF st xﬂﬁiﬁﬂ‘ﬂ Zh 5T ) !@Vg,iF[fﬁ,[“ YRR

T BRI BT R o LR TR i wﬁ§ﬁ#ﬂ9¢ﬁ@ﬁ% |5
A SR B OB B L O - (R G ST
J%ﬁ@@%ﬁ%%%@%ﬁ@’ﬁ%&@%%%%@§WW%$\%@b%%
Eﬁ"ﬁwﬁwﬁw%#ﬁﬁﬁ@fV%} Ty TR W W

SEF ISR TR It D 20 1 IR B | R Wﬂﬁ%ﬁ
FOp BT S R PRI - VT % B g s o e
P ) ] oS! AR I e IV 2 RSSO <

5%

A LD R AN S AN TR
TRER  SEA T SR 2 BT - AT R Y-
FORLH R 5 1 PGS BB ] R B R ORI - By
BT R ISR RS ?ﬁﬁ?ﬁ‘@é (1953 # 5] 2007 # [zl &

e

BEREH > 25 PRl S > PR & SRR s A e AR

* IR -
T RERI S 0 T 330336 -
@ (IR BRI FH 0 1337341 -

28



PR p N

K Hlﬁfguﬁ\,ﬁ[ggﬂﬂgy@j\ CHZRIBYE . HAZR vEE RN AR
2.3.3 ‘' &
IR e 7 PIEERA O I O BRSO T T 5 (R

1707 S E SRR LY
RIS [ ISRE A RO B - PR
RS T A T I et e R R b S S CER
BYRTRUAR VG ~ TR H R S B
PR AR R R R R

T T3%)0 ] R BT %Pﬁ?ﬁ RS Fl e
(IS eI B

A A O
oo YT pﬂ@@ﬁ@%ﬁjz RRYE l‘]j{%ﬁﬁﬁﬁﬁﬁyﬁlb H PR o S foidhiil [l@

R 92 BT~ GRS 2 AT PRIV Al T A B R

S PUR R W vxfr i =R G R :‘F Eri gy ey St T

© F W BRI 0 T 337341 ¢
29



KRBT B LA ERA G
%24:#%\ﬂﬂ%% Fﬁguﬁpﬁm%a@wxp$h_@@¢%”
A £ Yk k& B3 e KT
s R A e | BTG IR R %R%@%ﬁ“%%f *j@ﬁﬁﬁﬁﬁ
?ﬁﬁ&%ﬁvﬁﬁvﬁ%—%@ %ﬂl’mﬁga ’ 5{4@5 [Eﬁﬁn[& @@%x’ﬁ%?ﬁﬂ%ﬂ
CERIRRR IR | RIS D - G | 1R - Y
SRR RS s L R R
fa o WA i R iR P e D e ﬁ“ﬁﬁ+%ﬁa‘vﬁﬁiffé
pud = @F 314;17'%95—
19 = 1=
W E A 4R @;@{tﬁ@w% IE:- g A J@Erﬁ}{j% P c- J:ﬁ:jfé
% 40 R R rr l B S Y R 4P Fiﬁéﬁiéﬁ A
* 3 ﬁ;LE; - T ﬁﬁ% o P R
= TEe ﬁ?”\ fi 4: IR A S
7 ﬁﬁﬁ% ﬁwf :ﬁﬁf A
G S L "
SRR ey
Eledp e A AR | R TISRRYE | R TISRRYE S SR
AE7 32 *%ﬁﬁﬁ“‘“ fspe 0o - T

o) JDW Thrjee~f<py

i

BURIGINE -

kit Az

B RTIA

@*ﬁPfﬁ@
FE’FEI T [RTHE
Jmf [1—31 |:;E$#Jq Ko f*'j
e ey P e
et g o

B! Lgv

HRERSE
S E |

T B B

SR RO (A
HﬁiV%}?WMO

30




PR p N

QAR F B L L K IR

FPTIBBF PR U AL SRS o Py o (TOBRI B fef B E
ISR SRR e - (0 50 PRRBVTYET F ELBE < T SRVl B
,ﬁ@%ﬁlrﬁpu v[lﬂ@,ru[g@ REZEE T R 2 i S |
(BT T g (o ERET IR W [ R OR - 2008 (AN
FUEGRC ~ 2008 & =k & BEES ~ 2009 F AVEHT JuBgE ~ 2010 & U/ ERgR - Tr
g ﬁ’gfﬂ?ﬂp%};’[ SR E’yﬁﬁj’k’/ S . IR N M AR el H“d‘jﬁﬁ Rl
T 164 TR S P2 SRIRRTIHE + 610~ 76 I 33 S iuny

EIJJ‘” PR A e A N R T B AR I B R TSRS v T OB
£l P B T R (early wamning) ~ TR~ ESHINIRG T (el
JT AN R R ORE R - [ B«‘lifr[%?f A= S =

PGSR i T (STl ERLERSR Tk s ) JEZ@JFF%‘J&H g
Nm‘@w R BT Tﬁﬂﬁhﬁ%&"#ﬁmu ] 1f B@?ﬁiﬁﬂj PN
E¢ﬁﬁ@@¢%@A A ST B 2 e

T R o SR R 2R /‘lfr[ﬂ%?ﬁiﬁkﬂﬂIlﬂlﬂﬁlrﬂﬁd%lﬁhﬁ if Rl
ypﬁ* 17 B Sk PR 5 Py i PO S e Bl | 1 B IS AR e R I
O e T Tt P i | U R I = TR 37 O RIGE ~ )
R R PR P RPTR TSRS e §h M o S (SARBLIRT Ay 5 gl 2 A7 [l
AR g TR Al < SRy TSRS SO TR - 5 PR 2

l*ﬂﬁ%&%‘f PR ERE RO A
http://www.coa.gov. tw/Vlew php?catid=20173

F~1E"]‘Tu %Ei;ﬂ’ lﬁl °
31



FRRAT R LR TE RS Y o

TR ST e S PR A g3 PR
@m’ﬂ%@*ﬁyﬂﬁﬁwﬁwﬁ%’%@@f@E?wgﬂma S
il I RE0 W o [ A LRI TS R R
T AR I ) P F‘Wﬁﬁ TR 5 T
0 [RARE [ T R < o

241 KT AWZT I IR

1Y R PRRRBVRUNES 2 o =07 H BN 9t 0 EHRRLE IR SR IR

ypro AfEneE) (> GRS T iy - A5 PV (IR a2 o%\ﬁjﬁq% ,
2009/2010 # == 2010/2011 F J =4 Sl 175 Fl pe J# Ve AV >

AR [ F?wﬁ@%m&%w@ﬂ%f@%WF“<Hﬁ P S
(L LRI fi@ﬂfﬁfﬁ 0 S~ IR SRR E i RIS
T L3 RLF i R 0 PR T o I i e
B S 2 % SRR [ < R FCAORL o Pk 2 S (A ()
AR PRGBSI ~ RN IO R R A S A e PR
T TIPS Sk PR 2 (R PRl ff SRR e QP - g > = (RERRa ™
2 2 SR (Y £ BESTI (7SI SEB IR [ oRE R - SR > SR
B AITRLIL FOR ST ST -

[h F‘ FERBRHIFFG Y = [ {1 22 5 T%ﬁugpﬁg H@ﬁ@ﬁgﬁl Vot
B i i [~ F %E'fiﬁ@[#dﬁi'\ii B hal) R SOH] AR B - B0

Fl?ﬁg‘l%@%*]*%r AR T
TR -
T -
32



Bl LT IR g R

IPCC it 56 [5AdBE [l Lk MR F I*%Jséﬁﬁ&ﬂz%fl‘}gllm;;l 1 PR e
PRAVEJRY - Iy > ] T”f’c/ﬂ [ A kLT U T ’f?f‘%ff;f 51‘*?#&@'?%%%?&%%? ’
SRR R e [ N R o S faAdR Al KF[TH“ SUEHEIR = o SRy
J—LJT S L*FJI 2% BN AR o PRI S I'@"ﬁ[ﬁ[ﬁi 2 AT HJ Bl
AR 0.3 % 5L YIRS | (A SRR PRI e

i

Hi il o ST e SRR ) 02 50 R 1 2 IR LSS - S~ B
SR BRI ¢ *§ﬁ°ﬁ'ﬁ*$ e e eyt
{1 HRE S e & %ﬁwﬂﬂﬁﬁﬁ?ﬁyoTﬁ’@
S 30 GRS TR IV PR IVP0 S UL | (R K AR PO BLRE - R
R B TPk I R IR A T REEH K - R
SPAICI ] RL SR ST IR A R T R S T
TERLREEGIT - R T F Uk P g el —

ﬁw

2.4.2 RARES ST WA

F RSB IV el ALY~ BL ) 5‘%4% U - [ RRRLERR £ S T
BT SR O ORI < A RS R
%m@ﬁm%ﬁ%%@ﬁ§%$°““%?”Wﬁ%’ﬁﬁﬂﬂﬁﬁﬂﬂ%uﬁ
ﬁﬂ’ﬁégiﬁﬂﬁﬁ 5@5— [ﬁ[ﬁ‘/i’?‘ﬂt ¥ 5T FTPVAA ;;f M?ﬁiﬁeﬂﬁ S I2FI9 -
@*ﬁ— ;"T:\ J}L’y‘ '“"J}L’T}I‘ FIJ L I-ﬁjf}yﬁitﬁjﬂ ) E[%,LA;FJ ':[f }~ I:[éﬁi [/F"JAS:‘J'E/\ I:[AFL,__I&/
e E'J/ﬁ‘/;ﬂﬁtﬁiéﬁgji};gf%? [,Flln S il F;I ’ lﬁﬁiﬂjﬁﬁ i F]}lﬁ’ (Y ;J%’

” IFIRRE -
° AMEERS (2010) » FHPHEE : F i I 88 RO STEIF 32715 FI 10 -
TR AR PG (2008) ) RGP -

33



FERRT e SR TERN Y

B %ylﬁ[ﬂ > [y AU [ kr[ﬂieﬁi’ﬁk}?%{ %&FWEEFEIF B F'[

BRI [IRVEREC OISR e ST IR SR

Hi DA B ORI o S BRI - SRR R T R
AT o PR BN ALl I e T PR o AR et

IR ey o R 2 B o AT e P T AT e g 2

FEPITfgEE A (RTINS W A B AR & S SRS VIR (PRI = 2
FRL S AR ff £ VRS o S (U SR o R

L TSR b o S R

)

_”l

;;‘IEF r— %EéiﬁijJ AT JJF[JL f'ﬁﬁﬂt m T $3JTJ H' , 5Fi%f«"J
BAGS T o) T B O ERT VR ST (EERT o pTETRE SRR R
REF RIS F IR AL T U  SRIET AR diog

ﬁ‘@;ﬁl RSN & A J%HTE*EIHEV [P0 (el )
SRS o TEFARAI I RASER 1 5O R ) R R gx(rp%@%
RIS gy o I SCRIURTRRELI] > 1994 5 i) o BERT T ST R IR I,
TRIRE T o SR ST A RAIE Y 1994 5 00 1995 I SR
PR RL o [FIF  PYSRAE AR (R ET SRR, o B ey
R (L AR 1 T b ] A B B o B T e PR
FLIER] 0 [ kffﬂ = 2TE A e e
R[] o Rapd s T ,F o R - PR ?gﬁw—gﬁkﬁ&ﬁ@;m B%ELJ’F,?@
R YRR S PRI TR 1 L R 5

72 fﬂJ*Jﬁt
" AR (2010) 0 PHNGEEE : P 88 UK FHAIRY 3278 Fr 10

—m

l AMEERE (2010) - [ ik FJFFU 88 UL o FVEIAIF 0 32745 FIr 10 -
34



PR p N

JUSHT « JiBsp|X El’v%‘ﬁ‘%fm Wi Wy RN  FRE TR BE
~ MRV R - B AR N % K'E"‘ff’iﬁﬂiwﬂ” R 3 SR N
Ry A pJTI*‘—EgigwﬁHpﬁJ;:E? ’gl[plﬁg,“* %ﬁ [ B Fu%ﬁ“{dfﬂfﬁ Eﬁ -
BRI R TG N ARG T b AR S e Y R e
THETE S P EREREE -

TR ﬁﬁ“iﬁ%ﬁ’%:ﬁfﬁ% IS TAPERLY i EAE e 2 55 P B i 3y
(S 30 2 3 °F oot » SR ] S S ORI - o
RYBEIOIAN < T A OB BB TR w#&gw
0= SRy R R S I AR RO MR AR NI
fEﬁﬁ%ﬁﬁWﬁ¢%@%wwﬁwﬁﬁ’WMW%lwﬁ%%ﬁ$@§ﬁ@

T}.[76

B Rl AR SR H - [OHRL e F EERRREERD — < R S AR
%ii%%ﬁﬂ%ﬂ*Wé%%%w@w%@U@ﬁﬁwk EEANET I
= [L,A,pj ﬁkﬂﬁgﬂ T ,E[ulj BLE o I) e mse s B ] o (ANEGE W{pﬁ;

r%\ﬁﬂd’”@“f«}lm AR T i&fpﬁf SIAT o B PO B BRI 18 F] 5
P2 8 F 10 FUIIT UL 2 BT R B ED 2884mm > fI=T8EY 1996 = Hi
[FUEREC Y 1987mm k> 2001 & 57 FEE 2319mm I [ hymeléd o = (BEL I BE 58
RN EL RS I R R AR 24 - 48 0 72 o] [ B BHSEL e
e B 1024 % 48 ] R B Z5800TH] PR RV 1825mm + 2467mm

AR HIFORL - SRRV BT[RBT ﬁ-ﬁ[

" [ (2010) - b PR ST IBURAP RIS SRR Rl 1) R
BRG] 2510 4l

" IRl -
T SEIEE (2000) U R BT B L A - SRR
35



FiERBTHE LFG LR ERPG

SR R R S 769 1 e T R M A

Iﬁ o SERRBHE PR S T T e B - R R
RIS+ AFR RO OB 8 DI A 5 P o

) E ISR - T RS TR - R4 ngﬁ'Jﬂ”ﬁJW”°

m %8 PRVE K E R

» BEE » BEBEGRKNAET Y
» IR s » KEBERNAEEY

{E) e

¥

PELUBEEREE  HELIELNE R
RZODBPRRER IDRRFET

¥

[ 2-2 ¢ T 7 SR AR (AT B

2.4.3 1B BT B RE R

PR SO 9 S BTV « DR B S S T | A
Rl PRESEST), o  REARGTRCEE B  BRET WM b R - [ S
RGP [ p el » o e OISR S I R e R
=l gt o SR A ORI R o 5@‘5“5:? 38 % [ A pE s
PP Gy 1 o iR RIRE - Rt i e g T A 1 1 P g fopr ]

FEf 5 50 RSB WOBAE S TV W SR B
36



TR R E L) S

VORI S R > DS £ At AT
FORERR IR o YR & P 2 50 PRl pu e £ 2RIROAp) PRl o

5 45 LI T R I

37



38



MAFERM G o BEE R R

3 MIFERR P ww BT L

A 8 0 R o P e e g IS E 0 P R BB e e
9 7215 PR R R T ) [ < SR Tt
e PRI [Py S e | SR OTRIE s o Bl o R R
PR | L lﬁgﬁ"ﬁpﬁfﬁff?’ AR ST P PR RS S S R
SIS N PR DRI I R L o 2 ) B (R AR
FyH = SERAY PG SIS - I P A A
ClES E«Jﬁli REEV LRI (e 2 gy T ARG I B R
SRR RO R IR S R P (IR
Frpv R e~ g EI?KFI%

VT > BRI GRS T FFIRU(The precautionary principle) | (=47
R S RS R ORI - o HURS T A R BRI S FUR(The
Principle of Prevention) | ~ "5 3%“# (1L [!]|(The Polluter-pays Principle) ; Z[| "
FUR ) podl e ﬁa;ﬁ%ﬁ%ﬁwﬂ$T%%@WWWE¢m,mgﬁﬁ
RIS T o (R T e baprof el U > AR S H BRI 1 -
ﬁwmﬁﬂﬁ%aﬂM@ﬁo¢ﬁ%ﬁ%@@@&ﬁbmmmﬁ%’ﬁ@&w%

fud 3”;“‘[’%2 ) JZ/D[FT’ E'FBEJ@F‘EFI ri%“?iﬁ ﬁ‘“ﬂ Tlfg“t'g TR RS
FJI ,I%UTF?L?;[:’—F'”[@EJ}‘F[;E;L F"LE[H F— » Fl *E"f/, ﬁ?ﬁgﬂjﬂjj’yﬁ\[ st {fg{il%t I"E% ﬁ:ﬂj‘ﬁ]‘f’éﬁﬂ
A MPSEITA D - B ORI R

Y (2005) TR P ¢ GSIERUMA HE  R] S SRR RR  |
A B BSR4 530 P11

39



FERET AR CAR ERM G

I PSRRI BT IR i+ e R [t

SITRASGIAT | RIS R S el % RO R PO

ﬁ'@‘?ﬁ'mﬁfi 23 T HE ORISR TR 3 AT (Worst-Case Analysis) | ~
AP ) 1) (B S I o
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B VIRTRIFEOS B % T RERE R [PPSR L A
e T AR T 2 g o AR TYS YR U RO e e
o B LR R R TR R PR R R 1) 2 e

1 VR R BB i i o g1

TS B AR 25 S Pl A KA o~ AR F IR AN R o e
[ PR TSR B e P PR I [ B RUTSO R S (R TSRV R,
EHRRE AR DRI [ TR RUTI(The Principle of Prevention) |
e P U Lot - J89 PR LR (SRR R - 1))
BURIRIRE =158 5 SRR > = 9= SBURLIIREI A 9 <5 (VST pL L o < A D

P SYeH YRR R R e RL?,(A C. Pigou) 5Lt > See A.C. PIGOU, THE
ECONOMICS OF WELFARE (2d ed. 1924) » A2 %ﬁ? VIER] > See e.g., AGNES THEODORA GERARDA
PAULUS, THE FEASIBILITY OF ECOLOGICAL TAXATION 27 (1997).

3 See NICOLAS DE SADELEER, ENVIRONMENTAL PRINCIPLES, 21 (2001).
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F"T{Fir’F?EJJI]J 11 05‘?T 2001 & > gl 1-11 I
6 Z»-f (Nanometer, nm)hRL= G A EI’?%JL K75 BT V- YN e B L P EF(Nanomaterial)
7 ISO 4RI » (% [FPIUTY SPRFFYE [P ("% 147 100 % 4 - ISO/TS 27687,
Nanotechnologies-Terminology and Definitions for Nano-objects-Nanoparticle, Nanofibre and Nanoplate,
1. *%‘""‘*7{\5&rw(Nanotechnologles)E[[Jtu|~ (T &S5 K Pl [ g f = s S5 T7EE'JFSY/¢”J
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2R (2010) 0 LA A (R PR AR R R TRk R
BRI LV AR ’%&ff“ﬁamg[[ﬁatﬁﬁ E@M\iigﬂﬂﬁﬂ T1152-158 «

8 MALGOSIA FITZMAURICE, CONTEMPORARY ISSUES IN INTERNATIONAL ENVIRONMENTAL LAW 4
(2009).
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TR T | u@'? | 3EH] Jﬁ‘r %IH'F;EII I AT RS 0 2218 > F1 39- 72 £ 137
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ST 48 I 1-61 HEEE (2011) > FHFH RO RN ( [/’F'JI‘J“ j\lipﬁf ﬁy » 295 215 1-56 ;
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PRIP=E 508 il TR [[J(precautlonary pr1nc1ple) J F TS5 (precautionary approach) |
*I/ﬁl[rj {27 o %"*Eﬁ ) rﬁ.ﬁ_&{t 1o JLV > F16-8 o ¥ Y igh > see e.g., James Cameron & Juli
Abouchar, The Status of the Precautionary Principle in International Law, in The Precautionary Principle
and International Law: the Challenge and Implementation 29-52 (David Freestone & Ellen Hey eds., 1996)
7 ilf['ﬁiiﬂ/ [1> 2T E »"T’FT%T’FLEI[H‘F'%#EI%TE'?Q FELI&IF[J@‘QBEEEJT Flj;jlﬁ{[ Fl[ﬂ f""ﬂ’%ﬁ*ﬁiﬁjfﬁfﬁ UpE
LKT i J CpuE! ?EJIEH '*‘*]glx ) R [R=T j Ghos T BRI, = r FﬁFJ f‘ A= SADELEER, supra note 2;
FITZMAURICE, supra note 8;Ellen Hey, The Precautionary Concept in Environmental Policy and Law:
Institutionalizing Caution, 4 GEO. INT’LENV. L. REV. 303 (1992); David Freestone, The Road from Rio:
International Environmental Law After the Earth Summit, 6 J. ENVTL L. 210-13 (1994); PATRICIA BIRNIE,
ALAN BOYLE & CATHERINE REDGWELL, INTERNATIONAL LAW AND THE ENVIRONMENT 116 (2d. ed. 2002).
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”%#@@—lm W 2R S (2009) » SBUE R (R R E R 1D )
A B TSR W’N% FI71-128 ¢

= ifﬁf Hrﬁ@ﬁ:ﬁ F176-78 -

12 ﬁ'ﬁ.ﬁ_&%‘: 9> WEEE - F18-9 < [LaF (2005) ﬁ]ﬁ@tﬁ@ﬁ“ﬁﬁ%%?(ﬂﬂ ) ﬁ[ﬁﬁﬁ,'ﬁt J
1034 > EJ 52-53 ° See also JOEL A. TICKNER ET AL., THE PRECAUTIONARY PRINCIPLE IN ACTION: A HAND
Book 12 (1999); UNESCO, World Commission on the Ethics of Scientific Knowledge and Technology,
The Precautionary Principle, 13-14 (2005).
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B ﬁ'ﬁ@ﬁ% 9 WEE - F19; ﬁ'ﬁ@ﬁ% 12 » L3 © See also TICKNER ET AL., supra note 12.

4 Seee. g., Jurgen Mittelstrass, Focus: Global Science. The Future of Science a Welcome Address, 17
EUR. REV. 466 (2009); HERBERT SPENDER, FIRST PRINCIPLE 16 (1890).
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AT j’ﬁﬂ:‘%ﬁ'zﬁ 'F'T Zi(The First Ministerial Conference on the Protection of the North

Sea) | * BEERGHIL (17 o F) o SRR EETRIABEE 2 A -
YR A | TR o IR (1) A AT » O s il
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H&Fﬁ&l& 1987 5 O F RO s 0 S AL 5 ﬁﬁqwﬁnﬁa[ PR A % L
LA (1999) A%%%ﬁ& Hﬁ@gwl3fué =1

17 FI T 3855 %F&EF{ FHEL T.ﬁ_&ﬁ:t 1> FI'5° See also PATRICIA BIRNIE, ALAN BOYLE &
CATHERINE EDGWEF LL, supra note 9, at 116.
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7 F,[ES«” W= ﬁ‘*%iﬂf E ARG HELE Y 0 AT 1992 F 6 FIg S Tpu Bl
BRI AR A - (110 1972 7 0 TR AR R
?%;Eh’% (Declaration of United Nations Conference on the Human Environment) | '* E’z,ﬁl

ﬁ' 1 VFT;JJE’\I%UTF“ 2 B A & L rl(Rio Declaration on Environment and

Development) | » & EIGS [ o

Qﬁ; ﬁ}ﬂ%%@ﬁﬁ@ﬁ@@@1% > T3 (R SRR
FUANIEER (o (P s s R ’*“Jﬁrf%ﬂzu&iiiii’ﬁﬂ[“ ITEEL A
BE - EAVEE ST 1S REIER | LSRG - [ R R BT TR
RIS <SR T LAY PP RS LA
“%w’”F‘WHW¢%§umF1%&%ﬁ%”” o R P
ff?ﬁiﬁ“ﬁﬁﬂéww PR ) TR L R
TR GEIS G R RS IR -

R R A (D IR T 3 N GR)D (2012)  BIERURE e
P [ 2T J“* e ’f’F

! United Nations Conference on Environment and Development, Rio de Janiero, Braz., June 3-14,
1992, Rio Declaration on Environment and Development, U.N. Doc. A/CONF.151/26/Rev.1 (Vol. I),
Annex [, princ. 15 (Aug. 12, 1992) (“In order to protect the environment, the precautionary approach shall
be widely applied by States according to their capabilities. Where there are threats of serious or irreversible
damage, lack of full scientific certainty shall not be used as a reason for postponing cost-effective measures

to prevent environmental degradation.”)
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At /& ¢ 3k (North Sea Conferences)

THRTRUIS 1984 pU G S as b S AR R RPT ] BEE

[ o A~ 1987 & ol fﬁﬁ“ﬁz‘ fl':[ (Ministerial Declaration of the Second International

il

Conference on the Protection of the North Sea) | 2RI fL5T— “vpHY & AR
R Y (RS = [ AT 5 TRV T E R P (the
most dangerous substances) ' =i} 7t - AR 51 RIS FAOPI Y
Fefie /) > Aot RV UL 2 IR ™ ™! o il sl
FRET ARG > AR AU AR A L BUAL R T - pofents
[ FERIVSTIERIR (SR © BRI 91 (i B R
Bl AR Pl B PR S B I 2SR S PR E 3 TR

2% Second International Conference on the Protection of the North Sea, London, 24-25 November
1987, available at http://www.seas-at-risk.org/1mages/1987%20London%20Declaration.pdf.

2L Jd. <. . . [I]n order to protect the North Sea from possibly damaging effects of the most dangerous
substances, a precautionary approach is necessary which may require action to control inputs of such
substances even before a causal link has been established by absolutely clear scientific evidence.”

2 Id. “[Bly combining . . . approaches based on emission standards and environmental quality
objectives, a more precautionary approach to dangerous substances will be established.”
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]%ﬁ’%flr ﬁr i f 0 1990 F AR ;E*[’FEI (The 1990 Hague Declaration of the third
Conference on the protection of north sea) *° | fl R }{ﬁ’ FHEETELFIEY 5 flF] 555
LI(}T?%?FT\ m;ﬁjﬁ&ﬁ f JﬁiW{EI o YRR P ;EF[FEIHI » SHEETRUHIp Jﬁ[“ e [
=17H) ?V}E*{ FIAS T et P > [y bl K'F]t Xk ?’”%E%'l‘ffﬂg"éj%?’@? > 1
S - iﬁﬁ@gﬁjgjﬁﬂj ujﬁm Ve b S e - RS

SN ;EPIF:I FITAF Sy 2 F]t R b PR R AVE | ?’prlﬁi ﬁ[rﬁ?‘?ﬁh%l Fl1
RIS Tk vdy P T e R PAEE SOERE o EA oI  2 PORI R R R, 1
fol fFRL= H < FITRIRG CToRELRL E ore R = AT FISaE 4——{5*[ FAEHE [J RESE

3 Jd. “[The parties] [t]herefore agree to . . . accept the principle of safeguarding the marine ecosystem
of the North Sea by reducing polluting emissions of substances that are persistent, toxic and liable to
bioaccumulate at source by the use of the best available technology and other appropriate measures. This
applies especially when there is reason to assume that certain damage or harmful effects on the living
resources of the sea are likely to be caused by such substances, even where there is no scientific evidence to
prove a causal link between emissions and effects (“the principle of precautionary action™).”

* Id. “If the state of knowledge is insufficient, a strict limitation on emissions of pollutants at source
should be imposed for safety reasons.”

> Ministerial Declaration of the Third International Conference on the Protection of the North Sea,
The Hague, 8 March 1990, available at
http://www.seas-at-risk.org/1mages/1990%20Hague%?20Declaration.pdf.
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the Protection of the Marine Environment of the
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#4(The Convention for the Protection of the Marine Environment of the North-East
Atlantic, OSPAR **F)fVfi| <) re ‘Tef PRERES F €1 (The Paris and Oslo
Commissions) | 277 1980 * (¢ EﬁﬁE BV [FEEETRU o R MR SRl Pop e S
“*i9(the Convention for the Prevention of Marine Pollution by Dumping from Ships

and Aircraft, Oslo Convention)f| I = 5" I [R5 EF = (Prior Justification Procedure) |

% Fourth International Conference on the Protection of the North Sea, available at
http://www.seas-at-risk.org/1 mages/1995%20Esbjerg%20Declaration.pdf.

27F,Ll BN S INpES %L?E]ﬁ\ e A ‘,ﬁ': % 72+ [l OSPAR Commission, History,
http://www. ospar org/content/content. asp?menu—80350108080000 000000 000000 (last visited Dec, 15
2012).

51



FirRlT R LR UFERM Y <

IR R 2 = TR N R IR B o F RS PR
FEIRSELRAN] > ARV ASTOBR R E - SRR - Ry o TR
PRI ) IR = 2 SR (00 I A PR E PIfR

R 5 AP R i BT -

[y 1990 & F8.1 5 » FEHETRUNI B 9 BT RURATRIpY 2= 5t 21994
0 OSPAR 25902 il » PR [ VRSIER oA fj= € popoi =i » i)
OSPAR 79 BV RV 2 PUSFSRL (2RI > ol i B8 i vae [ e
fw@f?rﬁﬁ’isr—mﬁ%ﬁaﬂfwmrp Y10 [ I 9 - T S FET 2 (- 4855 1 OSPAR

AT I TR - 7 OSPAR AV ORTRIRIR i i BIEH 42

MLk REs ‘?’DJ‘Z‘E'EIWJ@TF}FJ‘ BT e [R5 - AL - szff?ﬂvig(}fkﬁ?ﬁjﬁ[’gm
WA PRI B SR B TSR R R R
%?I‘%Fﬁﬁ*? ST B9 BRI A 2SS9 (Protocol

¥ See OSCOM Decision 89/t of 14 June 1989 on the reduction and cessation of dumping of industrial
wastes at sea, Appendix 9. Progress Report of Oslo and Paris Commissions; reproduced in Freestone and
1JIstra, 1991.

2 g 1990 F Fo s B [?ﬁ PEEE & (ERIE 2 59(International Convention on Oil Pollution
Preparedness, Response and Co-operation, OPRC) ; “*5% ~ 1992 & fiu T (R M [#5 ] Eﬁ“f‘%ﬁi[ﬁ&'[f};‘(ﬁﬁ
IF1 -t #¥(Convention on the protection and use of Transboundary Watersource and International Lakes) |
1994 = iy Charleville-Mezieres Agreement concerning the Protection of the Sxheldt and Meuse Rivers >
1994 & [ T 83, (A1 ﬁ%@ﬂﬂj“ dﬁjw 7 71 (B Fih 2 79(Sofia Convention on Cooperation for the
Protection and Sustainable Use of the Danube) J ~ 1976 F iy T R NA BF S Ry [ﬁ[%n\ R
(Barcelona Convention for the Protection of the Mediterranean Sea Against Pollution) | =g ° “a‘?ﬁ?’
AP TR o E P EATFHEETRUD 23257 > see John O. McGinnis, The Appropriate Hierarchy of
Global Multilateralism and Customary International Law: The Example of the WTO, 44 VA.J. INT’LL. 229,
275-84 (2003).

39 Convention for the Protection of the Marine Environment of the North-East Atlantic,
“CONSIDERING that the present Oslo and Paris Conventions do not adequately control some of the many
sources of pollution, and that it is therefore justifiable to replace them with the present Convention, which
addresses all sources of pollution of the marine environment and the adverse effects of human activities
upon it, takes into account the precautionary principle and strengthens regional cooperation,” available at
http://www.ospar.org/html_documents/ospar/html/ospar_convention_e_updated text 2007.pdf.

3! Jd. “the precautionary principle, by virtue of which preventive measures are to be taken when there
are reasonable grounds for concern that substances or energy introduced, directly or indirectly, into the

marine environment may bring about hazards to human health, harm living resources and marine
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on the Prevention of Marine Pollution by Dumping of Wastes and Other Matter)* >

1996 & & 3> FFEM AT PIRFIPHET 30 > @07 7 ApPImmaps - 28
PR PRSI  SERO T R AR - TR S E S
Vol EPSRO R0 FUPYE) Tt o s e RSB s Pl 7 7

AT PO A Y 5 PR ST T R
TR Rl W R AT

1990 = FOp[IHL i > 3 RUE oasise e v 9t > SHETRO BeAL A
PR~ B LIRS T E T ] < 100 > 1995 5 [T & B Bl FIORTA iy il
Fi# % (UN Agreement of Sraddling Fish Stocks and Highly Migratory Fish Stock)™
ATTRTRUI IR I T~ 2R FIR T FOSI=FR LT o 1995 3 fUB5 R U e
U S RLEG 5 T A BRI 1 2 A TR BRI AR SR
IS g %ﬁﬁF@WWﬂ@ﬁﬁ@@ﬁﬁﬁwﬁm 7B FUE R g
PO CET S (R0 ARUIIF P - 60 S RIS B FUTa R L e
KFEEE » if.ub«‘ﬂ@ Rk rtﬁw‘i%ﬂ%ﬁﬁﬂ Lt R FARH
FREN Rl €Y 6 fRAHAERORETRNT » 55T 6 FR] v & o B i e
ARy o FUET OB AR - RRIT VIR PR S AR

I} AT 2 PRI 2 YA O - B FLU R P e W

ecosystems, damage amenities or interfere with other legitimate uses of the sea, even when there is no
conclusive evidence of a causal relationship between the inputs and the effects.”

32 Convention on the Prevention of Marine Pollution by Dumping of Wastes and Other Matter1972
and 1996 Protocol Thereto, available at
http://www.imo.org/blast/blastDataHelper.asp?data_id=21278&filename=LC-LPbrochure.pdf

3 Agreement for the Implementation of the Provisions of the United Nations Convention on the Law
of the Sea of 10 December 1982 Relating to the Conservation and Management of Straddling Fish Stocks
and Highly Migratory Fish Stocks, available at
http://daccess-dds-ny.un.org/doc/UNDOC/GEN/N95/274/67/PDF/N9527467.pdf?OpenElement.

** Id. Art. 6 (1), “States shall apply the precautionary approach widely to conservation, management
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FOSTIG e Fp) 5 FRU ST | 0 RSYSRL S R  S LR 1R 1 B < R
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and exploitation of straddling fish stocks and highly migratory fish stocks in order to protect the living
marine resources and preserve the marine environment.”

3 Id. Art. 6 (3), “In implementing the precautionary approach, States shall: (a) improve
decision-making . . . by obtaining and sharing the best scientific information available . . . .

% Id. Art. 6 (5).
7 Id. Art. 6 (6).
¥ 1d. Art. 6(7).
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R W FEROEHRT » (IR R A i

— AR AR A0 R PR ) B R P TR
FRIVEE (A IO o 3SR B R [ (International Court of Justice) + By * A
1 (the European Court of Human Rights) S SRS LAY S fiEg - IR
A1} 1 2 =(the International Tribunal of the Law of the Sea) 5 HHETEU [t - it
TP ™ o SEEAHOTIT > SR RS ol i O kB S PR
IFRR TR IR e b AL RT3 [PL Y -

BERATE FFER 1997 F [Bab 51— WA= 4 > HFF 55 19 [WHRK - BIPRA
VE VR T ‘s#fgﬂ‘ff‘j}("—” rﬁ’*ﬁijlfﬁ}ﬁf 4(provisional measures) | f* r‘el: = B i F (&3
(Southern Bluefin Tuna Cases) | “~"MOX JE £ i S PR R4 (The MOX Plant

Case) | B [T | e ] [ Y T A (Case concerning Land
U DA S A R ’ﬁr Y %g R

% SADELEER, supra note 2, at 108.

0 Southern Bluefin Tuna Cases (New Zealand v. Japan; Australia V. Japan), Provisional Measures,
Order of 27 Aug. 1999, ITLOS [hereinafter Southern Bluefin Tuna Cases].

“! The Mox Plant Case (Ireland v. United Kingdom), Provisional Measures, Order of 3 Dec. 2001,
ITLOS [hereinafter The Mox Plant Case].
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(Responsibilities and obligations of States sponsoring persons and entities with respect
to activities in the Area [Request for Advisory Opinion submitted to the Seabed
Disputes Chamber]) |, ** &S5 EE LA BRRA 1 (5 F[@p SR | (R R
ot « ) 25 1150 SRRV & MR [RITT ~ G (2 poiire! i 3 P97
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A AR IR

SRRV 1 e ] 2011 5 AR TP A [ TR - SR
BT R TR S I B R 131 BRHIR I
VT BB T SRR SR S o (R
W AE oyt RIS PR o S8 T | ©(prudence and caution)
ORE T R F HOEAORE ) SRR ™ o PP 71999 & Ry 1 B
fiff% ~ 2001 # MOX iﬁiﬁa?f PSR R 2003 £ PO IBARTAT R TR b
F BRI sl ™ SRR Bk

P R R PR B ] TR (precaution) , - > i) TR
i (caution) | ~ T BIF [ ¢ R %Wwiﬁwﬁﬂyﬁ@?—ﬁﬁ%EWP
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*# Case concerning Land Reclamation by Singapore in and around the Straits of Johor (Malaysia v.
Singapore), Provisional Measures, Order of 8 Oct.2003, ITLOS [hereinafter The Land Reclamation Case].

# Responsibilities and obligations of States sponsoring persons and entities with respect to activities
in the Area (Request for Advisory Opinion submitted to the Seabed Disputes Chamber), Advisory Opinion
of 1 Feb. 2011 [hereinafter Advisory Opinion].

* Id. para. 132.

* Southern Bluefin Tuna Cases, supra note 40, para. 77, “[c]onsidering that, in the view of the
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2011 = p'JujﬁﬁaFéLEiHI IR R q_all y,ﬁ;[’?, U 15 Bk prosigs
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PO 555 4 BT EG 3 ﬂﬁ MERE  HEE Tl cuﬂg&ii SUAHEY 153 %

3y 4 FamE Vsl F' PRSI | FR IR I‘fﬁ}ﬁﬁi@(precautionary approach)fuz775

Tribunal, the parties should in the circumstances act with prudence and caution to ensure that effective
conservation measures are taken to prevent serious harm to the stock of southern bluefin tuna . . . (emphasis
added).” Eﬁ?ﬁ?itﬂé&[[ﬁ;ﬁg& R S RLEL e T R ﬁlﬁfgﬁ VETE D #”}l;g,ﬂp [ see
FITZMAURICE supm note 6, at 12. [ [RIAI¥ 1k = o oy B SR P B P [l ] ;&‘p (T]fEHAr > The
Land Reclamation Case, supra note 38, paras. 94-98.

* Southern Bluefin Tuna Case, supra note 40, paras. 79-80, “[c]onsidering that there is scientific
uncertainty regarding measures to be taken to conserve the stock of southern bluefin tuna and that there is
no agreement among the parties as to whether the conservation measures taken so far have led to the
improvement in the stock of southern bluefin tuna; Considering that, although the Tribunal cannot
conclusively assess the scientific evidence presented by the parties, it finds that measures should be taken as
a matter of urgency to preserve the rights of the parties and to avert further deterioration of the southern
bluefin tuna stock. (emphasis added)”

Y See FITZMAURICE, supra note 8, at 12. But see Malcolm D. Evans, The Southern Blue Tuna Dispute:
Provisional Thinking on Provisional Measures?, 10 YBIEL 7, 14 (1999).

*8 Advisory Opinion, supra note 43, para. 125.
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¥ Id. para. 122

0 Id. paras. 125-127

' Id. para. 131

52 Southern Bluefin Tuna Cases, supra note 40, paras. 79-80

> The Mox Plant Case, supra note 41, para. 75, “[c]onsidering that the United Kingdom argues that
Ireland has failed to supply proof that there will be either irreparable damage to the rights of Ireland or
serious harm to the marine environment resulting from the operation of the MOX plant and that, on the facts
of this case, the precautionary principle has no application (emphasis added).”
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IR PURL SR @%3[ FI1e = = [ (precaution) ~ FE7RLH]|(the precautionary
principle) &3 El%‘[i{fﬁf (precautlonary approach)
> The Mox Plant Case, supra note 41, para. 86, “[c]onsidering that, pursuant to article 95, paragraph
1, of the Rules, each party is required to submit to the Tribunal a report and information on compliance with
any provisional measures prescribed.”
% FITZMAURICE, supra note 8, at 15.
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> The Mox Plant Case, supra note 41, para. 84.

*% The Land Reclamation Case, supra note 42, para. 106(2)
¥ Id.
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' FITZMAURICE, supra note 8, at 8-10.

62 See CASE R. SUNSTEIN, LAW OF FEAR: BEYOND THE PRECAUTIONARY PRINCIPLE (2005); Case R.
Sunstein & R.W. Halm, The precautionary Principle as a Basis for Decision-Making, 2 ECON. VOICE 1,
1-10 (2005).

62



AR P S ¢ v R R R

e MR ARV R U PR SRR Aok o T [ i [ [R5
TR e R R BN o S T B T T
ORI > SRR B R G >~ 99 TR R R - 7 MOX 45
STl w$b%m%@uﬁﬁiw’ﬁﬁﬁF% TR R R
PR | AP A ] - 2 F FRETRUOR R 2R - — B R
P R R B I éﬁwﬁ?ﬁMHﬁ’WﬁEﬁwii 1
%%ﬁﬁ@ERWW¢¢ﬁ%ﬁw%%%@W% FIEETRLEI S B I
ORI 1 > B P S R TR A 2 35 o4 78— oot -

T RIEIRIURL o T FERRFIEIATH SSRGS I AR
et o BRSPS TR AOR IR - R A AL R
ZHE R S IR YRR IR R T

PRI ST -

3.3.2 # R iF

I R A A - R SRR i
TR b 3 A SRR E g TSRO R - e

(TFIT » [RERERSER] S 1y 2 i AV I+ BT ISR 4 F SRR
ﬂ(vorsorgeprmzip) (BB o B o PR SRR fa ol ~ TR A
[T | BB SR IRV ST S Y AT ) o =
A= R SEETRL ri@@EJIS EP PRSP
PR ARSIl o PS5 AR P RIFITE - 1990 5 7 HUPPEL R o o gL~

5 See generally Ulrich Beck, Risk Society: Towards a New Modernity (1992).

6 Andrew Jorden, The Precautionary Principle in the European Union, in REINTERPRETING THE
PRECAUTIONARY PRINCIPLE 143-62 (Tim O’Riordan, James Cameron & Andrew Jordon eds., 2001).
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5 JOAKIM ZANDER, THE APPLICATION OF THE PRECAUTIONARY PRINCIPLE IN PRACTICE 77 (2010).

% Id. at 79. P93k T TR CHAER ISR %‘%Ei » DAVID P. FIDLER,
INTERNATIONAL LAW AND PUBLIC HEALTH (2000) Theofanis Chrlstoforou, Science, Law and Precaution in
Dispute Resolutions on Health and Environmental Protection: What Role for Scientific Experts?, in LE
COMMERCE INTERNATIONAL DES ORGANISMES GENETIQUEMENT MODIF IES, SOUS LA DIRECTION DE JACQUES
BOURRINET ET SANDRINE MALJEAN-DUBOIS 213-84 (Sandrine Maljean, Dubois, Collectif , Jacques
Bourrinet eds., 2002).
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57 Declaration of the Council of the European Communities and of the Representatives of the
Governments of the Member States, meeting in the Council on the Programme of action of the European
Communities on the environment, OJ 1973, C112/1, 33, 49.

68 Resolution of the Council on the continuation and implementation of an EC policy and action
programme on the environment (1987-1992), OJ 1987, C328/1.

% Single European Action, Article 130R(1), “Action by the Community relating to the environment
shall have the following objectives: to preserve, protect and improve the quality of the environment; to
contribute towards protecting human health; to ensure a prudent and rational utilization of natural
resources”, available at
http://ec.europa.eu/economy_finance/emu_history/documents/treaties/singleuropeanact.pdf.
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192 Case C-180/96 United Kingdom v. Commission [1998] ECR 1-2265, para 99, “Where there is
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103 See e. g., Case C-192/01 Commission v. Denmark, para 49; Case 236/01 Mon santo Agricola, para
111; Case C-41/02 Commission Netherlands, para 52; Zander, supra not 70, 105.

1% See Christoforou, supra note 66, at 219.
105 Zander, supra note 65, at 106.
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