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Because of the transition of weather conditions, there are more frequent and
severe natural hazards that happen than ever. In order to minimize the possible
damages occurred by natural hazards, the project “National Hazard Mitigation
Plan” focuses its main goals on proposing a demonstrative hazard mitigation plan,
to adjust and suggest the reasonable way of land use. The hazard mitigation plan
can be applied to both central and local governments. In the project, both guidance
and process procedure are included. And thus related agencies can refer to the plan
for planning with consideration of hazard mitigation. The scope of the project is the
territory of Taiwan. The plan of land use that takes hazard mitigation into account is
divided to central government and local government. Because floods and mudflows
are most destructive natural hazards in Taiwan, the first stage of the project will
focus primarily on these two kinds of natural hazards. Other hazards will be taken
into account in the next stage of the project.
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3.1.1 # 1

BROR D ARG 1947 E B4 F e o HA B & 5
R R N T I i Tonik  Tak 2e T—;{#FI % & (Planning
Policy Guidance notes » f§ = PPGs) & 2 B Rt K (National
Planning Policies) » # » Fc f-RI 1995 % 3 3+ & 45 ¥ (Regional
Planning Guidance > f§ £ RPG)i&- 2 % 3 5T ik o d ** & Bk & Bk
£ TP AR B AT B A & k35 S R4 B & (PPGs) B
WEFREE kR GZRT - HBIBPF ot b g X HL
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(Environment Agency)x ¢ & (¥4 3 ¥ JZ 5 -KAp B B 32 > 4o ]

3-1



R B8|p LHeE YR OUTRGARIZIERIZETrER UPHAY
3.1.1 » DEFRA # %@ in ~ /& %85 fd] g mAe R & se R
B TR BRI R R BB ST 0 BB B DEFRA
TR B P A Rdy o TIERNE RS EL SRR g
B U FE T IR R K D AR 2 A& T o

7
B RMREAEHE — o TR
| | |
> éﬂi (
e . . PNy
‘ﬁf‘/}ﬁ > /g_(%g P *%%K& /‘QZK%E/E'J;Q‘ =y o 12,
mp e | | SRR B rod il B
|\
e
4 %Kk B SR Bk
AR & AAEH
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# RG> & 3 W(United Kingdom of UK) > ¢ 7 & % jF
(England) ~ # ¥ # (Scotland) ~ = f #7(Wales) ¥ # € # # (N.
Ireland) & v B % & > 2 %FEF BB FE S CTIEPRAE S
;ﬁﬁk H o dofit W7 BRI W PR B 2 ¥ (Scottish Environment
Protection Agency > f§ f#- SEPA)» L &R B f e fx-k~ 2§ ~ 5 %
Al kAR R EREFRS LS 2T 0 4
OASSIER G H A RSB TOREER R o Bk T
B FE G R E A FE L S 437 (The Ministry of Agriculture,
Fisheries and Food> f§ # MAFF)£ % 5 ¥ (Environmental Agency)
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Bk #sHE < > W AEM SR HHE
7o %k : Flood & Coastal Defence Reserch News » 2001 ; &7 7 #12

B 3.1.2 CFMPs & = R & 2 7 B3 A id [

p b 13 DEFRA G R R B TR T L R B b "G & ¢
BRI ¥~ 4+(Guidelines for Environmental Risk Assessment and
Management)’ b "% '(Risk)ih 2 & 5 — 4 2% 2 fé iy v 4 e
SR S A g %}&fﬁii\?*ﬁﬁ"? L i T *(Hazard) R
- e ERGLTAEYUBBPNTALDER b “ﬁ’f—” *(Risk
Assessment) | 5 =G HE B~ § T o F B T i an®
Bent ik o T ¥ R - ﬁ?ﬁ F v Eé‘ﬁiﬂff w“ﬁ%&iiﬁi
R A - ARR &Lé,’k’—éﬂ-’_#;;%l”‘vi“‘ P ER
P - kb ‘ﬁfﬁfé%ﬁfﬁ(%igl 33)iv s LAk 'RITE 2
F oY EBHRLRGITERF 0 FEERGY J oE
Z IS EHN B EFABRERR AT B EF A BF

& & o F

ﬁ»é‘w

! Risk is a combination of the probability, or frequency, of occurrence of a defined hazard and the
magnitude of the consequences of the occurrence.

? Hazard is a property or situation that in particular circumstances could lead to harm.

3 Risk assessment is ways of estimating the probability of harm being caused to the environment and of
evaluating the severity of that harm are described. They also deal with the considerable uncertainty that
is likely to exist in the quantification of both the probability and the consequences of any hazard.
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KEFEIR G HET R R 0 4 ﬁ.}‘w‘iﬂf' * 77 3 (Reserch) ~ & i
(Screening) ~ & #(Monitoring) £ ¢ %7 (Diagnosis) e~ ;% 2] =
TR LD R r’*%\f “é; S ual e =gh R U
k2 o (Revelation) e1 & "% ~ 4+ H 1 2 4 (Intuition) &2 41 B
(Exprapolation) e sV f il h K T S PR B A LT
FEFLEF AR L RERE LS PRAEE
EARIR )f wﬁ-d PERE (Averswe)ﬁi)i: 1 fi=(Balanced)+* #iz ~
11 & b * (Benefit-Risk) &2 & z v+ (Cost-Benefit) s ;¢ » 3= b
"é; _'rfv'aﬂﬁ Moo A LTFER SRR BIILEEE Gl %= B 7
T2l B chfenk o @ S G £ i F (Kates - 1981) -

fe {g EERGITE o S FARRBELCT SRR G
‘Ir} BALSIT LT AT A REFR G Ak T G
PI(3L B 413) I kXA 288 B F A2 KE
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FRREETE L8P T ORI ERZ B R A SRR
% KiE{7-K L b & 3= 1% (Casale and Margottini » 1999) -

BELERR ey

A B
g At
Lo # % - B
kL Ak %

AL kR ¢ Kates > 1981 o

B 4.1.2 Kates k. ' 3= i F]+ B

BERE BB
> KR REEE |«
B XA #E e
> RESH A e
> 5 #i?f%&#i <
A

> AR

Yy

R

HEHEEX
G ZEEN

R

A

A

BRRAH

7ok %k : Casale and Margottini » 1999

Bl 413 kXL Rl B
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SMIith(2001) 12 45 b " +E 4 4-b %22 % 2 A &
- 5] T = ﬂl‘!;' :

(((:E’:i —J——z;'\xla,",w-r}g/_;m/%&,&‘m 4}1?};;1‘5%’
ik 2 ﬁi&*fa” R LT T E A o

2P T B A nE 22 o 0 AR E - BE

B el m%}%

3.;‘3*—?%' b OTATA Ak € B % o S ;Ik{ﬁ - BEE
foig 2 nff A o
B L~ (2000) 2387 TRBL R MR IS 2

i'ri— AR B *K'ﬁ BB G4

e b RIS R "é}'gi‘l’ﬂi < 1iF@p o HY R nﬁ;‘;w
o s ARl ' KR A F HA G hAme AL

LAEZRATH ¥ o chgs v 713

245 2 ot B AR R 2 B A IT
B kPG FIRM AR ATt T g E
A3 > b 'e TS & L4k

Hester ¥ Harrison(1998) % Risk Assessment and
Risk Management — 2 ¢ 4 35| "% ¥ & KA 2
= BFFE 0 A W BoA” B T 3= (Initial Hazard
Assessment) ~ 4~ #p b "% ;¥ 7% (Primary Risk Assessment)
2 (S Hp b & 3= 15 (Secondary Risk Assessment) & 4§
414577 » BABLELTFRFELRN F 2 b 'ad
Aehi B BEE A4 A R AT S R RE L D
EHFRF I BE Pk AR H R
EFC ARG TR ED @Y RN R
ﬁ—la‘;&ﬂ% B fs— BFFE S R }«Lﬁrb'“ry TS
PR MEREALFFZOTEE - s

-— T (A *ﬂﬂ
R
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Anbalagan £ Singh(1996)~ #-1 % /i b "& &% i AR
BB 415 AEFEHEL R LTI UmE S
Btk HxA B PO BELLT T
TR EEE IR SRS (B TS W e
= ® - # ¢ LHEF Ap b # % % 2 i F] 5+ (Landslide
Hazard Evaluation Factor) -

¥ RAME L BATE S K
BB S BT \\‘
FEHERE > HEREER
/{j: AR 8479 % £
2l o)N ey \\\
FEER > REREER
// THELHRRETHE X REHEER
7% 8RR K\‘
KT % 6 AR > B
7 % & : Hester and Harrison » 1998 -
B 414 k&3m0
( LB A ) ( AL )
‘
v v i l
ERBE B AR o S EAon A
J i 1 BAELRBRE R & :
AT He 5] R AT o] R, .
1:5000085 | | 1:500008 488 H?ff& ¢ . .
B B L PLE " SRR ¥ 1 42 P
! v
v v HAEEE | | #Ekfes g
PP B R 5
4
¥ = v {
= 3B
W H L S F oy RpaetE
T334 B 5 (LIEDE ] LR E w
| !
WHH *g%gﬁig%
SR EE o
s # AR 4 B i
E dfh A AL —
AXE i B B ﬁ. RENH
]

F L % & : Anbalagan and Singh » 1996 -

%} 415 * = ‘,',,L ﬁ}l"p /‘H“ﬁi@

4-6



SRS Pl e Fri WIRGANEFR

(Z)&H B ai=h i
Anbalagan £ Singh(1996) % Landslide hazard and

risk assessment mapping of mountainous terrains — a case
study from Kumaun Himalaya, India - = # » 4% 3=
USSRl S S R P AR R S e
ok (5L B 4.1.6)-

744 &k R : Hester and Harrison » 1998 -

Bl 416 b '&:=R % F- Sk

PaRp LT R %TRELE G PRI 2T
25 f8 > % 5 & McHang 4 &l > o0 s ko
Wb eI RIS e AR > BB A 5 LT AT
EREAGHES L4 B85 F 1 A R@ g
b BI(HRiE 2~ %82 > 1989 5 3 zx i > 2000) ; 14
HRIA R LT FMETR A g o I o iR
BEAERHp eV a2 Bl BiEEL AR RE
B REE L2 B R (BE K> 1988 1 i
2000) © o g2 *h o 3 32 E(2000) AR P B F R KT
' BdIRK 2T * BRE 5222 b widpihe™i
FH(FLW 417) S # BTN AFUR A F
B> H2e s ME R 2RI RIpi 41-1-

o R ERRR TS LR § BT
*ERIFEL S ABA P ARREEPEF L FERKLE
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Frr2g P RO A1T3 20 3EAaNL > - L %
& (hazard) > ¥ - % % dg 4 (vulnerability) » H # &' &
AP ER-BEFFpFL 05 - BRENI AT
Wk @ hk R A2 B % S 44 7 (exceedance
probability) » £ 395 pr6 B2 X £ FH(TEZ <
R T BT A E (exposure))s 3t B & AR
R T T R A 4] > TR @A E s
FATARS F o R M Ty A S oM
(exceedance probability curve » EP ¥ %t » 4§ 4.1.8)(%
> 2002) -

P ETic
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1 Tt TT 11 it
z
1
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1) Al %_ 3 “® %P P 3 2 | = | & Hl | iE| | ¥ | | 3l E2d
o 2| | 1] *] & | o (| 7K 2| | £ J&|
H =] I o | & NEESRE:CRE ™ | | B | A
" wl | | A a1 el ol Ll el el 1% (2] 2] | 5] | s M
|2 Al | & el [ 2] |l (2] [ [ | sl | s #
% | & ;; Solee| | o el | S| 3%
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TR kR 33 2000 -

Bl 417 # 2 KT R G4
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F & & 7 % F & £ 7] "% F & £ 7] R % 1% £ 7] £ 7] R %
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B
rERE W PR | g fERN | pE
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A (-30m 2 | Egi ELR N b ] b e Om ™) | #k7 2 Bk * [ha) ¥ ¥ BT
) L3 e AR T L8k
A H
B 35 (" f ¥ A Es RS iR 1 G+ M (s | R R B FiEok % & (200 | i%(500m) ¢ g BT i
B | ¥ # - 3w LR koo + /ha) e
Bt P T )i B
2
FaGrf | FE A | maqp | &Ry | plig i Top oy | P RE | BTk | 4 (100 | 2£(200m) | Fer® X
C &) FE S 53 (B % & | #k72 4 * Iha) tEF wEF L
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D LHE(F 3| Al ARER | RS | Wl ZEaf o Thoge | #kxd | mEK (50 4 | 2w
LD /ha)
TR kiR ¢ E k4% 0 19915 3 3%z > 2000 -
* A
5}(&
£
=3
A
# >
A8 Atk % (EP)

FH KR H A 2002

g

B 4.1.8 AzAxs 5 0 M
(C)eTHp4=k
/IR RSN TS L LEE SN s R
Bz tho XTI AR AR 'imF £ 82 - < Brown
%4 (1995) B % EA 4 M AL~ F I AR
3k kR AT H SR I & RAD e d 412 T o
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3412 2 KM
EGRE = A #-F 7 E-?(What will it cost?)
4 AL B2 R-E_ 1 A-?(What will it affect?)
A€ R #-¢ R 232 2(Whom will it affect?)
B I RAL 4r e ¥ 12488 282 (How can it done?)
FHERA ¥ AL R 2eE 2(Can it be done?)

AL kR : Brown ¥ 4 > 1995 o

Anbalagan ¥ Singh(1996) &/~ 7 * % i b "% %1%
AT 0 L RHH O BB TS AR KT

1.4 &n# i ¢ T A % (Landslide hazard zonation -
um
LHZ #-2 2 A S §i6 3 FA2A 2% 0 F o 4
Ed A M o LHZ v 2w 2 25 7 2P 5%
ﬁﬁ?@m“&’ﬂw L A e e g
FRERLE JLHZ ¥ - i A7 e gl
EREFOTERETBFEITL > Ao BRI E S aud
% o

2.h &3

I S Rl b TS el R R
R AFATUAIAL > - KL 4 henifd
B0 V- BAIEEMATHR o b RTRH R

S (L

OERSENE A A AT a5
i B F B P B LB T
oA R A R G T AR LR PR
Z_ > '&F’Z\' 4.1-3 ATIR o

(2) FRF 4138 LHZ 4 0 55L& 5 P75 B A
BEAZ Pk GG > Aok 4.1-4 977 o

@) %2 %ma4%’4%m&%mﬂ T @

é%i id; ) Eb ikn“/ % ;F‘? z a‘ P‘}u‘L
L (1.7 EEREA
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B A e i 0 dodk 415 w07 o

(A B fs o F ot Bir4 anv L B B2
B 4 4156 -

i Z#F% £ () /.45 2 (Damage potential » DP)
<2 Ly B dE E (Very low DP)
2-5 Gyt #FT(LOW DP)

5-10 - 4LBE4F 2 Moderate DP)
10-50 % /47 2 (High DP)

> 50 2L ¥ B A tdp T (Very High DP)

744 &R © Anbalagan and Singh > 1996 -

2414 A HAZTELF AR GG ELL

Andpd et ¢ T 4% % (Hazard probability » HP)
(Damage potential » DP) | VLHP | LHP | MHP |HHP | VHHP
VLDP VLR |VLR |LR LR LR
LDP VLR LR LR MR MR
MDP LR LR MR HR HR
HDP LR MR HR VHR | VHR
VHDP LR MR HR VHR | VHR
VLR, very low risk; LR, low risk; MR, moderate risk; HR, high risk;
VHR, very high risk.

744 &R : Anbalagan and Singh > 1996 -

% 415 F » EE A L A
B R L e 4f T (Damage potential » DP)
7. & (Barren) Ly B dE E (Very low DP)
184 -~ (Sparsely vegetated) [la7: et :}Ei’ (Low DP)
1 4~ 4 if (Moderately vegetated)/ | — 4B f4f & Moderate DP)
) A fi * f« (Agricultural land)
14~ 7% % (Thickly vegetated) FS 48 % (High DP)
1‘3#7’ ’#’ B L% % #dp 2 (Very High DP)
(Very thickly vegetated)

F L % & : Anbalagan and Singh » 1996 -
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30416 3 EHR GER BT £

edp T Bt 2 5 % (Hazard probability » HP)
(Damage potential > DP) | VLHP | LHP | MHP |[HHP | VHHP
VLDP VLR |[VLR |[LR LR LR
LDP VLR [LR LR MR MR
MDP LR LR MR HR HR
HDP LR MR HR VHR |VHR
VHDP LR MR HR VHR | VHR

744 &R © Anbalagan and Singh > 1996 -

KT A RIpEE T BEF 2RI S RdkR
MRPETE o M AR T A LR A - FEFAL
SEH A SR E AP L £ T A #5(Grigg
and Heiweg > 1974 ; P if &2 5k#s > > 2001) « &2 @
TN THAEG 2 B (FRP & RE S > 2001)
PRI ESI R R A S EMA(S LR 41.9)
Fl# R CFRFRTES AT FEAPFFLTHEEY
F i RFERA A RE(S LR 4110) 2 g E 2
RF ARG EE D 11 & ~2 & 210 & 225
#£+100 & ~200 # £IRGFET 2 FRFF A o I * 2T
T AT EFAFH PR E 3 FERDIET LIF
RegF ke fg o RREFRFRFAYRIAGT T F LR
WIET FRIEL > TRpoRFA BT 2 P el
FREAEY RB(FLER4ALIY) A B4 Ty 2
BRPNF e RETIER
1A% 245 B 40m x40m i@ 3 42 B(DTM) 4k &k 32 #C

FEFERENEL R Rauk KRR -
24t F s A F P LT HE AR L A TR
AP s 2 BREHN - bt
LA S A SRR S S T S

'3 #2374 (Direct Damages)zjﬁ KT ERMTEINFL T L GERAFE N ELS 2 5, s ok
AP e dpA2 g2 A8Aly - Db % B 4R4p 4 (Indirect Damages)‘v bl $TERES LB
5}3‘#?%5@’:’\'@}#&#5’\ Yo E A aERA R T‘FEEFF"’F\%‘" NIRRT =3 ﬁi%i#ﬁ'% :(_@#E
% (Secondary Damages) ®.4p Fofiy = 0 A% T8 2 1807 2 Ak § RIS R T Mg )

¥ % adp 4 5 & 4548 4 (Intangible Damages);% s EZFE mﬁ% Yol B T AL E
m?u'"“ e b g %5 2 /TR 4 (Uncertainty Damages)f| £.d & R 2 et T A

ABE ZIRELEMAZ 2T N DORY el LT FEE o
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TR AR AT A R A R RE TS
L

AL RGET D AR AT U@ ST
L
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|
it
Dl

Flow of Calculations

Q Stage Damage, dollars
— —_—
From From From lend use and
hydrology study hydraulics study FCONOMIcE Sludy
| L 4 i 1 L
7 10 100 2 10 100 Stage
Aaturn period T Retum pariod T

l

Dasmage

Camage in reach
pil
Nots -7

2 L'} 0o [+] 5 Lo

Aetum pariod T

FHL & R © Grigg - 1985 5 FEM if %7 3E& > > 2001 -

Bl 419 # XM FE A B

(8]

—_

I

\ \ \ \

0 5 10 15 20 25
Flooding Damages(10E4 NT$)
FH kR OB i BroRde 5 20015 AATE RIR o

B 4.1.10 #KiER T4 & SUF

Flooding Depth(m)
O D — o o t)w W wn
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ﬁ’%;gkwmﬁm“?ﬁ%odﬁpx % 5 i
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B r B RE A SRR B2 AT LE D B
WA TR R A E A1

= ~ R "% 3570(risk perception)

135 Cutter(1993) %>t b "G e & > 5 X PR 2
TR TR AR A HER R & (T B i
2o IR LR T RS DA 2 fedf A SRR AR
o H RN T U R &

"he = 5 xIF A o B R GIRTERGITR
B FAB RS RRTE A BT B RS S P
F22 bl L gF 2R AHNTRERR G
AA DR A Tt SRt uigiea Thg =

W x A7) >omHE P ax > P ERBE T g
M BB AT T FIREXE ARG A A Lo gt ko R IER
Bl & £ B ded 4.1-9 #5% (Smith » 2001) -

% 419 RGP ER G & 7";4‘1%

b AT R B B AR " T TR AR
B FE ¥ R B E A
Sztieae B A A
b g3 H BB F A S5
LA A & A5 eF 4
I P A i1 BHFE
AL g = A w75

FHL %R ¢ Smith » 2001 -
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4.3.3 kK i 222 (Fuzzy Delphi Method)
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