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Abstract

Because of global warming, natural disasters are getting more frequent and strong
er and causing increasingly large damage. Every part of the earth is suffering from
natural disasters caused by climate change, as seen in ‘Hurricane Katrina® of New Or
leans, USA, the worst heat wave Europe has ever had in 150 years, ‘Cidre’, an ultra-
powerful typhoon of Bangladesh, the worst tsunami of Japan in 2011, and ‘Typhoon
Maemi’ of Korea.

However, the damage from climate-change-caused natural disasters is not equal a
mong nations. Compared with developed countries, developing countries are afflicted
relatively more from the same natural disaster. According to the data from the Worl
d Bank, the ratio of casualties from climate-change-caused natural disasters of devel
oping countries was over eightfold higher than that of developed countries.

The temperature has risen on the global scale, and is projected to rise more drasti
cally henceforth. Unexceptionally, in East Asia too temperature is expected to rise in
every part of the region. What is a little peculiar about the region, this study found,
is that areas with longer stretch of land adjoining the sea showed a relatively smaller
temperature increase. But coastal areas are found to be more vulnerable to sea-level
rise and tsunami.

This study has found that the most salient climate-change-caused natural disasters
in the target East Asian countries are characteristically similar; they were all weather
-bound, such as floods, typhoons, and sea-level rise. With drastic rise in temperatur
e and precipitation expected henceforth, the damage from disasters is expected to in
crease more if the current state is maintained. The typical climate-change-caused di
sasters of the six target countries of this study are as follows.

- Vietnam : Floods due to tropical downpours and sea level rise.

- Philippines : Typhoons and floods due to tropical downpours.

- Indonesia : Floods and tsunami.

- Cambodia : Floods and droughts.

- Sri Lanka : Floods, landslides caused by floods, lightning, and typhoons
- Mongolia: Dzud and drought.

The fundamental cause of large scale disaster-bound damage of East Asian develo
ping countries is their poor disaster-preventive infrastructure. Because of financial s
hortage, the countries can't afford to invest in the disaster-preventive infrastructure,
which results in a greater-scale damage when disasters take place. The investigation
on the target East Asian countries' capacity to cope with natural disasters has led to
the finding of the following features they commonly have:

- Insufficient or poor disaster-preventive equipment.



- Low efficiency of the government-aided facilities due to incomplete standardization.

- Low applicability of aided technology because of short professional manpower.

- Low applicability of the basic data from the past because of its poor systematical construction.
- Inefficient legal and administrative system.

- High vulnerability of housing environment to natural disasters.

- Inadequate education and training programs for disaster prevention.

To support the East Asian developing countries with poor capability to handle natu
ral disasters, aid organizations and countries in the developed world have given ampl
e financial and technological support. Korea has joined the force as a donor nation t
hrough KOICA(Korea International Cooperation Agency).

Although the amount of Korea's ODA(Official Development Assistance) is not small,
it is relatively insignificant compared with the developed aid organizations and countr
les. The recipient countries can't perceive its existence tangibly either. Analysis of th
e projects supported by developed aid organizations, developed countries, and Korea
and interviews with governmental officials in recipient countries indicates the need of
the following strategic approaches.

- First, when giving aids, focus should be given more on practicable technology than on the
financial scale of projects.

- Second, when constituting project programs, consideration should be given up to follow-up
management.

- Third, in giving aids, the approach should be one that pursues mutual development with
regard to each country's needs rather than one-sided giving.

To lessen damage from climate-change-caused disasters to East Asian developing
countries, this study has made suggestions under three categories: hardware, softwar
e, and humanware.

Hardware is a category related with building structures and equipment. It includes:
constructing disaster-preventive structures and installing facilities: maintaining and m
odernizing disaster preventive equipment: creating social infrastructure: securing equi
pment for post management.

Software is a category of non-structural sector. It covers: establishing clear-cut la
ws and institutions: establishing an administrative system prompt in disaster preventi
on: securing disaster-related budget: introducing precautionary preventive technolog
y: assisting with technology geared for the global platform: assessing disaster-vulnera
bility: constructing data in a systematic way: modifying and reinforcing land use plan
s and architectural design standards: activating disaster insurance.

Humanware is a category related with people in the non-structural sector. It cover
S! increasing residential participation: supporting residents-based disaster prevention
network: developing various educational programs: providing differentiated education
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tailored for each income level: establishing a system that allows continuous exchange
with recipient countries.

Since each recipient country has unique conditions in need of aids, priority should
be given to preferentially important projects which are different for each country. Ko
rea should take a strategy that focuses on software and humanware sectors.

Vietnam, a country with frequent floods, needs a disaster prevention system which
is especially geared for handling floods. For the hardware sector the country needs
projects such as: constructing drainage pump station facilities: improving the stream
environment: installing emergency refuge shelters: creating detention ponds to contro
| flood: renovating drainage channels, etc. For the software sector the country needs
projects such as: reshuffling the administrative system to increase responsiveness to
natural disasters: research to standardize disaster prevention equipment: digitalization
of the past data and establishment of data base: establishing data bases on sluice ga
tes and precipitation observation facilities: devising measures to support disaster-rela
ted insurance systems and developing related educational programs: making assessm
ent of flood vulnerability: making flood danger maps: pilot application of reinforced
water-resistance of buildings: establishing land use plans to reduce damage from dis
asters. For the humanware sector, the country needs: supporting programs(master's
degree program) to train professional manpower dealing with climate-change-caused
disasters, conducting joint research to standardize equipment and secure manpower t
o operate it.

The philippines needs a disaster prevention system to reduce damage from typhoo
ns and typhoon-caused downpours. For the hardware sector the Philippines needs: e
stablishing disaster preventive information and communication facilities: extensive ins
tallment of an automated early warning system for small-and-medium size streams: c
learing the floor of rivers and streams: establishing emergency refuge shelters; buildi
ng levees. For the software sector, the Philippines needs projects such as: systematic
investigation on river basins and establishment of data base: making specific action g
uidelines to reduce damage from disasters: verification and improvement of mathema
tical forecast model(currently MIKE): establishment of Chollian satellite data reception
system: developing supportive measures for disaster-related insurance systems and e
ducation programs: establishing land use plans to reduce damage from disasters, etc.
For the humanware sector, the country needs projects such as: training professional
manpower specialized in meteorological radar: training experts for Chollian satellite d
ata reception, etc.

Indonesia, a country composed of countless islands, needs a disaster prevention sy
stem reflecting its geographical features and expected sea level rise. For the hardwar
e sector, Indonesia needs following projects: establishing communication transfer syst
ems reflecting its geographical features(islands): creating detention ponds to control f
loods: installing multi-purpose emergency refuge shelters from disasters: developing
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and applying high-tech construction methods to prevent coastal erosion: constructing
tsunami-protection walls: constructing multi-purpose storm surge barriers, etc. For t
he software sector, Indonesia needs projects such as: making landslide danger maps
and installing landslide management programs: establishing scenarios for national lan
d change due to sea level rise, making assessment of tsunami vulnerability: establishi
ng Chollian satellite data reception system(mid-scale) and giving technical support: dr
illing to cope with disasters and developing its management programs, etc. For the h
umanware sector the country needs projects such as: training and dispatch of profes
sional manpower specialized in satellite data technology: supporting training program
s(master's degree program) to foster specialists in climate-change-caused disasters: e
ducating and training relevant government officials and NGO specialists: supporting(a
nd sending personnel for) residential education to cope with natural disasters.

Cambodia, a country with very frequent floods and droughts, is in need of disaster
prevention systems tailored for water management. For the hardware sector, the cou
ntry needs projects such as: securing emergency refuge facilities against sudden floo
ds: installing facilities to forecast and warn sudden floods: constructing multi-purpos
e dams: creating small-size reservoirs for drinking water only: clearing the floor of r
ivers and streams: constructing drainage pump facilities: building levees: repairing se
wage way: installing emergency refuge shelters: creating detention ponds for flood co
ntrol: building a wide-range water supply network: installing pilot facilities to use rai
nwater. For the software sector the country needs projects such as: systematic invest
igation on river basins and according construction of data base: establishing a natio
nal master plan for disaster management: research for efficient overhaul of administ
rative system to deal with natural disasters: digitalization of the basic data from the
past and establishment of data base: reshuffling legal system for disaster managemen
t: developing a drought index and building a national ground water observation netw
ork: establishing water conservation programs: improving emergency drinking water s
ource supply system, etc. For the humanware sector, the country needs projects suc
h as: developing disaster-related education and training programs: research on meas
ures to support NGOs activities through aids, etc.

Sri Lanka needs disaster prevention system to deal with damage from floods, flood
-caused landslides, and lightning. For the hardware sector the country needs: constr
uction of torrent-control dams: projects to stabilize slopes: installment of earth-retai
ning structures: facilities to prevent damage from lightning, etc. For the software sec
tor, the country needs projects such as: digitalizing the basic data from the past and
construction a data base: making landslide danger maps and installing landslide man
agement programs: reinforcing administrative capacity to cope with landslide: researc
h on region-specific constructing methods to deal with landslide: developing supporti
ve measures and education programs for disaster-related insurance systems, establis
hing land use plans to reduce damage from disasters, etc. For the humanware secto
r, the country needs projects such as: developing disaster-related specialized educati
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on and training programs for the government and NGOs: supporting(and dispatching
personnel for) education and training to prevent damage from lightning: supporting(a
nd dispatching personnel for) virtual training and education for refuge from disaster
s, etc.

Mongolia needs a disaster prevention system for dzud and drought. For the hardw
are sector, the country needs projects such as: installing facilities(cattle house, etc) t
o prevent dzud: establishing communication infrastructure to transmit disaster-relate
d information: building multi-purpose dams: establishing wide-range water supply net
works: installing pilot facilities to use rainwater: establishment of automated weather
observing system(AWOS): supplying weather radar observation equipment. For the sof
tware sector, the country needs projects such as: reshuffling legal system for efficien
t disaster management: establishing a national master plan aimed at drought: develop
ing drought index and establishing a national ground water observation network: mak
ing a program to conserve water: establishing an emergency drinking water supply s
ystem: establishing dzud forecasting and warning systems, etc. For the humanware s
ector the country needs: supporting education programs to enhance weather observat
ion and forecast abilities of professional manpower: signing MOU with colleges to fost
er manpower specialized in disaster prevention and providing educational support.

At present, the Korean government has promised that it will increase official devel
opment assistance(ODA) for developing countries henceforth. The aid should be given
to preferentially important projects of the target developing country while looking for
ways to increase connectedness between projects. The outcome of this study will act
as a guideline of aid projects for East Asian developing countries. There should be f
urther study to carry forward the projects this study suggested for each country.
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2 sl o] A, The FHFD). ARl Y S ArAAelE EAARICH
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U =9 Jlo= LERET

o]
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UN 7]§%§}Z%(UNFCCC United Nations Framework Convention on Climate Chang
L lEHek TtPIEMS WAL o7t BE) AR A0 AR
el S8 o1 HeF'E Aslebn St

Qe Ak B AN TAARCHL, A2l AR U E2she] of
& 8ol IOl UCH(E 2-1] RE). KA, A2zl AFE 27 A
det E4Sl2 TROLA EfE, B4 59, 2F, O 5 sl At AelE ok 2@ 9
o}, 332 715ustz 95} MRS Y02 OFHD dt G, ool shaugs S
A 8l HElo] Al UCHFESIYR, 2012)
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Zo 1961HEE] 1998 AfO| 22 'Fut 2F &h2 ZO0{E1 Manton et al.(2001); Cruz et
oe O& g1t gofor= 371 al(2006); Tran et al(2005)
HEWOIN B718r 331 90| WS 4z ooy, | oN 00 Eronment
299 B4 | 1990603} 20045, Hamol Aeler 471 i, | (ore SeetO PO
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2000 ZEEC{ofof|M 7t At et al,(2005)
QIEYIAJOF, ate PDR, D|QM}, LW, HEde| 7t
Yoz Al s{eF 0| ULt 19974, 199849 Duong(2000): Kelly&Adger
ME | B2 ERfel fl0] E9iR, 2RIt Ofjet (2000); Glantz(2001);
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A2 A7 2ust 9 A A19A sAe] walet wRAsto] PCC(2007) 713 3 BaAolA]

5712 oS3 At wAsto] AP 2o AHBAS shtQl Minich Ree] AH2o] olskd of
Ao} RjolA] et AR B 60%olol EE, BF 2L Fho oot} WSl o2
Uepton, AMoe Skl 9ge o 4 Yri<1Y 2-5> )

1980~2007'd 59t AFARs = QISt ofro} Xl AFYAR= oF 909HHo| o]20, RjAtm]sl=
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Number of events The trend towards
350 increasing numbers of
catastrophes continues.
By way of comparison: on
300 average, 120 events
occurred in the 1980s, 210
250 i in the 1990s, and 270 in
Y r the last ten years.
200 i W Earthquake, tsunami,
volcanic activity
150 s M Storm
Ny M Fiood
100 & 1 #E Extreme temperature,
mass movement
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ESCAP(Economic and Social Commission for Asia and Pacific, 2010)9] E1AoA=
EM DATE o] &3to], 19809EE 2009E71x] A AR o2 B1E AFAR|s] wAjulzo] x|
wng sk otk ofo] ojsi ofAlor @ Efmel AlejolAe] BT} b w7 Ueht

E
T 9th<a™ 2-7> Ax).

Number of disasters
<

B B ol . g o e dn D o B
FFFFATIFS PP PG .@,@P&,&M&‘a’m ﬁ £ 4

Year

[==nAftics =—=hsaFadfic =—=Caribboan Europe =m=iatin America _==North America |

(J3 2-7) NAE NARfS) 2 F0|(1980-2009)

Source : ESCAP based on data from EM—DAT; The OFDA/CRED International Disaster Database.

[E 2—-8] otAlof 5! EfiTYQF X|of 10CH XtxHSH & % YH(1980-20009)

Rank Disaster Events Deaths Peopk.e .affected Dan.’la.lge
(thousands) (millions) ($ millions)

1 Floods 1,317 128.95 2,676.16 301,590

2 Storms 1,127 384.20 664.03 165,770

3 Earthquakes 144 570.80 109.71 264,530

4 Mass movements - wet | 264 14.28 1.36 2,130

5 Extreme temperatures 119 17.51 85.90 18,080

6 Droughts 108 533 1,296.27 53,330

7 Wildfires 96 1.06 3.31 16,210

8 Volcanic eruptions 71 17.51 2.36 710

9 Mass movements - dry 20 1.53 0.02 10

10 Insect Infestations 8 0.0 0.00 190

Z : * Damage and loss reported in $millions at 2005 constant prices.

ZF& 1 ESCAP based on data from EM—DAT; The OFDA/CRED International Disaster Database — www.emdat.be — Universitl
Catholique de Louvain - Brussels - Belgium, and data on implicit price deflators in $ from the United Nations Statistics
Division National Accounts Main Aggregates Database.
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= ArAfsh 2 200080 So] TASIL7E solual S-S 2

ol

EM-DATZ ol 8o} 198045E] 200947k ofxlo} 2 Efgef AlojolAl wiigh
guz AulE e (& 2-8J3 2ok WS} BlaA &S A F(floods)

:
P QICH Zolck. ol A3, B, B9 502 gt Eofe] LRI a2 oI Wy
A5 o}

L=

Aelg <
5

storms,

T
=
al

i), Al%l(earthquakes) w=0]Qict. it Imfst= AJRlo] ojgt 397t 7P Wkt 947]

oA ARl maftrt A2 Al 2o A17lg AQ]er ot

ofAlo} 4 EfEF XA
&% (Exposure)g 7|&F0 = st 249 107] =7F= [& 2-9]9F o] YR

= Hdez &4 BiS(HFS). AR et Ao LA e ATy

i)

A ARz Al PR Fofer 107]=S A5, &4c 1071, AOIZE(ES)

2 670l ool U ERTY A|ofo]l YRISFL ALk A|FO] Ao

N

Qo] 71 Fost,

202 33 WajW, A=dAolR UeRdth £ A7) ARIA7 Rt FolMt vEd, B
2, Azl Zuropt Tyl ek,

[E 2-9] OtAIo} G ENIoF X|of $4 ERE, XIXIO| CHOH AALQ 107H 312 27t

Floods Storms Earthquakes
Rank Absolute i Absolute . Absolute .
. Relative (%) . Relative (%) . Relative (%)
(millions) (millions) (millions)
1 Bangladesh1 Cambodial Japan1 Mai\ilr?;trl]sl 2 Japani Vanuatu1
(19.2) (12.2) (30.9) ’ (13.4) (60.4)
(58.2)
. Bangladesh? | Philippines2 . Philippines2 Solomon
2 India2 (15.8) 12.1) (20.7) Niue9 (25.4) (12.1) 1.2 (36.3)
. Viet Nam3 . Japan10 Indonesia3 Tongab
3 China3 (3.9) (3.9) China3 (11.1) (24.2) (11.0) 21.1)
Viet Nam4 Bhutan4 . Philippines11 . Papua New
4 (3.4) (1.7) India4 (10.7) (23.6) China4 (8.1) G.9 (17.5)
Cambodiab . Bangladeshé . Philippines12
5 (1.7) India5 (1.4) (7.5) Fiji12 (23.1) India8 (3.3) (13.8)
. . . Timor
6 Indonesiaé Thailandé Rep. of Samoal5 Pakistan9 Lesteld
(1.1 (1.3) Korea9 (2.4) (21.4) (2.8) (11.3)
. New
7 Thailand7 | \eoai7 (1.2 | Mamartl 1 cedoniats | Trants (17) | J3Pantd
(0.8) (1.2) (20.7) (10.5)
8 Philippines8 Lao PDRS8 Viet Nam13 Vanuatu20 Bangladesh1 Bhutan17
(0.7) (1.1) (0.8) (18.3) 7 (1.3) (0.8)
9 Pakistan9 Myanmar9 Hong Tonga21 Papua N. Indonesia31
(0.5) (0.9) Kong17 (0.4) (18.1) G..9 (1.1) (0.4)
10 Myanmar10 | Philippines10 Pakistan19 Islgggz& Afghanistan Kyrgystan35
(0.4) (0.9) (0.3) (10.5) (1.0 (0.4)

<+ Number in parenthesis is the value. Number in superscript against each country shows its global rank.

Z}8 : P. Peduzzi, UNEP/GRID—Europe.
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HO off1

}0

200400 SolAlololA] st Wby A7\, Ay BE, EEL B 21702 A H0g
712 S5O0, 1990 RE] 200341 Ok st Arhe7|ef Zj2e] FUgimedian) 17572

Uet). of2iat Ja1gage Soilole] He Aldolx] AP Baet Afels WA
700, 0|2 Ad] Sl AN % AR} BAGAATH 2R 28> AL

{a) Number of Floods/Storms (b Estimated Damage from Floods/Storms
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‘maximum temperature above the 1971-2000 mean
99" percentile.

Fig.13: Trends in the frequency of days with
minimum temperature below the 1971-2000 mean
1# percentile.
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Fig.14: Trends in extreme daily rainfall intensity in
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Fig.15: Trends of extreme daily rainfall frequency in
the Philippines (1951-2008) compared with the
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cays with rainfall exceeding the top four events during the
year.

rainfall exceading the top four events during the year

(J3 2-18) TBY [FVQ U2

BR@E)Y HORAS FR(RX1971-2000) Fo|

O E3STYE 2 AdE 37t

Philippine Area of Responsibility(PAR)o]2t E2]&=

e

ES(E0d A7)
A

dge S 2t oid Bk 20709 EfEol EeHo] A5t Jloz yEti<ad 2-19>
qE)

Annual ber of Tropical C: d Fiy ing mean
Period: 1348-2010
35
. y¥=-0.022x + 2012
H
%E, 25
& Loy 44
- -— % ]
T ow = H [ iy i
g i ST “T 1
=15
]
-
5§
=z e
54
0
1348 1953 1958 1863 1968 1973 1978 1583 1909 W@ 1998 2003 2008
= fumber of Tropical Cyclones
—=— Five-year running mean
——Linear Trend

(13 2-19) LW ¥AS = HF DY 22(1948-2010)



1y skl 109 @92 7 WAl Uepto}, Wgolys o] Avksta] okt 1
2t Ao} WS 717 Sotol 150kphol Aol ATHE&S Jbal EjEC] Ajavt e &3
ZIbtYH< 2 2-20> &%),

Mumber of Extreme Typhoon (150 kph and above)
Period: 19712010

] Newtral year (10), 2004
10 7 B E| Niiio yeat o 1587 Mean= 5.7 01 6 TCs
mmm LaNiia year 1

“H\k I = i .. \.‘. il %
ol -
w
(5 e o e s """""'i"'r'l' "'i'l' """"'I1
1983

1971 1974 1977 1560

Frequency of TC
(-]

196 1989 1992 1985 198 A0 2004 X007 A
Yea

(18 2-20) B9 &oj T4 150kph O 5% 4

H2o], =9 Al 7}9] A(Luzon, Visayas, Mindanao)& Eitst Ej=Z 742 243 &E3) 1951
- 19809, 1960-1990WHE Lt 1971-20004¢1 =-QF BJAlofA(Visayas)ollA] 27 Z7Fst Zlo=z U}t

ERdtH< 2 2-21> &%),

TRENDS IN TROPICAL CYCLONE IN THE PHILIPPINES

250 —l

D00 p—

5180
B 6150
o700

Number
2

o - [ —

Luzon Visayas Mindanao

(8 2-21) 219 7@ Al A2 S EFS 10EHY HLK(1951-2000)



ejde gigo] ofeh msivh i Adsted, A AA HdeHolME Aol &3ttt EiEo
T2 A =W 20%0 7PEA wWals F0, AN 4= GDPY| 20%0] S9sh= mlshE
Re 70 UepdtH<1d 2-22> &%),
= 8M
4M
2M
oM Earthquake™ Storm
Flood Volcano

eme dRoz PEsle] RS Bu 244 BER|%o] VY B BEAZ0| o] 9o
o, 7V 9EQ wciton|de sbg e ejEe) A2S Boldh £8 BB JFS 52 7
YolA 1197bx] olck. 7oA 119 Aolol= Qmg 23] o] ejEo] Uastol 7, 8, 9o
© oj 38] ol EjEO) WS Yk 202 AAETH<IY 2-23> AH%),
5.
4
3
2_
1
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
(O3 2-23) Y%7 BT 9% dte
D af4H2 45
Yanagi?} Akeki(1994)= Bem] of2] gt AllolA shamol ozt AAshe HFol Uer
WOhD Si9ich Lol A HalERr ofel A AANEl slaw A4 mee) oide} Alete)

BF 4% Y5 Foemty o

O O v

i)



Lt 7| =Mt sl 2y

O

23

Am

g

g2 FEorAoret nRHR 2 Ao AZIJ(ERS). &4 AL 7 5ol tiEdd
Mgz FAE, AR sl 2.

Acf "ajHo] ARAMGHS ATHEH 19909 7.8 AFloR 22H0] 37) TAJojA o
1,300%g0] ArgstAaL, 22 sl 8709 A|GolA= 82]9] EjFmaiz oF 7000]go] ArYstAtt.
EQT 1998\ A2 ko] P2 wot 98T SHSMTZL Z]otol]l AlZFH on], 1999E0= 2F L]
Tz 9 HE = S5 ddo] UERRT

dejHox = 9710 7-8€ Atojo]] EjFo] o] 7|1 tifR o2 Q7o) H F Al o]
A doldtt. Ao Fert F HEFEE 7-9¢ Afolo] UERITE 1 o2 2009 0] doidt
ElE Th=20KPepeng)e} ElE 2%0](Ondoy)E & 4 ATH<IH 2-24> U <7 2-25> FX).

B} TR0k 4478184%0] oS UHD 49239 A, 2079e] Tu KRe By, 4730
UE] 2 ABNshS PO E ERF Lwolt 4901234%9] e} 46489] AfeY, 52
9930] £, 370) MBS JPHYCE o] T ElES 20099 9% 10%0] UolfEx Wejme)
wehg o 24 eE

Cumulative Rainfall

‘Cumulative Rainfall
. ?, during the passage of

. i during the passage of
5 8 : TY "Pepeng” ’
- Kk " Sept.30-Oct 10, 2009

TS "Ondoy”
September 24-27, 2005

(1" 2-24) BiF L2019 o5 F= Y2 F

20099 AR B maotet 2wo] St 22 S 7|eHete Qg ol F EU1e A
ojltt. 71E0] 1HH F48A AEESC] ot FedE dTPSHA Rote Ao
AT} 20099 EE2> HH 4k opdeAdE = ]
dik=

e malst oot
AeiRfelatA] s opRlol chal chAl Azisle APt slgic



20119 129 169 EjE 2FA|(Washi)= 45-55 mph?] 402 SAZPIF HajH Jd&o Q)
L BICEQ(Mindanso) A4S BESIRET, I WA oI victe] 2ee 25 ol oyl wAl
2 5o YEigit mepd eAle BiCRRE £37]8 oMo FFwcl ge 2P ¥4

25 & A5R0R Yelwa 24
15 Y21 AWt Bigol oF WEo S ¥ %@Eﬂﬁ} 47175‘1*1

2dlo] BAl2 e AP} UG A4 12090 S5 Yslon] 795e FyRHA

B AP Aoje] 7Pl 199149 119 5,956%0] S22 Qoltd el Aok Thelma)
olct. BT B4t 2WAE Wolg 1 o] S AalolcH(E 2-16] RE).

Yajmollx WASHE ARl ElET Do) e 590k BusiA otk 20049 1% 1428
B 129 3% Atolo] LAIGH A& A|o30] AR EJE To|nH(Muifa), B2 (Merbok) 18]
WoFE(Nanmadol)ol oJet 210 2 AMIR: 2o} Tohe cheat A,

- 1,068% AL, 1,163F 24, 553F AF

- Laf 7hL/Q1 - 728,7247|'—T’-/3,643,770m

- T3l W7 3% ¢ 7,615.9804RH (13628 Z2))
- Tjaf R4 ¢ 565917 R, 1602857 £ I

20069 29 179 ¥AISH Guinsaugon Southern LeyteQ] AMAFERE QIsh AMdAR4Q} mish=
chea 2k

- 154 At 968F HF
- Iaf 7t/ - 3,85071+/18,862
- ol B7F 2 - 114.800842F |42 251447 )

"elwo] 7t AlolEt EAISE B4ot 2o Al e AEEst 27 cred) ARk
vjuix|odS BA5E ‘Hazard Management Unit of World Bank™ B 1UAjo]] wi2®, =]l
AHARSHZE AR dojubes Algo] @2 97F ARshe =7t &3ttt QIUAIRGL o
Yol =&=lo] =l BeH FEQ 22.3%= Al 71| o] Yol =E=o] i, 1 A]
o 01719] 36.4%7} ol2ist Y&l =EE] o] Qlot.



[# 2-16] ¥4 mdHHY (1980-2005)

A EHge

wE s o
Apry 43 [

1980 36 4 55 1,472
1981 484 264 1,922 1,273
1982 337 223 347 1,754
1983 126 168 28 523
1984 1,979 4,426 732 416
1985 211 300 17 3
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1987 1,020 213 1,455 8,763
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1991 5,201 4,278 357 74
1992 145 95 51 7,359
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1994 266 54 260 3,401
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1997 199 28 66 4,842
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2000 338 59 370 7,217
2001 431 134 418 6,924
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2005 62 36 51 2,487
Total 16,594 12,420 15,980 198,609
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3.0 Temperature changes - Precipitation changes
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Temperature changes, 'C, 1940-2002. Precipitation chanaes, mm, 1940~2002
(18 2-38) 539 A2 O MY TS C) (J3 2-39) 329 A2 60 N AYLHO| HO(TQ| : mm)
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[E 2-24] 22 ZE9 ARBZHA 181(2009~2010)

ol Y& =& UH F HIE(%)
H3F HES 2| 1,262,040km? 80.9 / 5& SEHZ(156k)
T £Al 690g+ Ot 16.0
IEEH0 IHE FAA & 288.2410F HE{(US$) 2(55Y9 & GDP)
MY SEARL 1738 -
7HEE BE A2 SEYUA 871171+ 5.1
71&2] Hio] &MEH SEAUR} 32,7567t 19.3
SEM ZAI0|R 7I(FEY FARY) 4,000~6,0007 = 3~4
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Frequency of weather related extreme events in last 20 years
/1988-2009/, by type
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(J3 2-41) 329 MAQYE AWF LYHT(1988~2009)
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AL SN[ 2-26] FR). 2 5, oF 1/32 FAIRY 259 Afsll=A] F2o] oid 4 A
73 mslle oid of 50~700) Zefo] Zeich & 20 ¢ 20N AW, FF &
o, 4 508 FANoR TSk A5l Sl4vt 28y BT8Rl
[E 2-26] 22O M HIE 5 YUE
O Al 2 &(Soum) 74
O]
FAEA =

HE At A [P - 7= . At Ap e zCc

Es e 3% &4 ¥ | o
2004 37 28 14 3 18 3 10 27/108 77
2005 26 25 23 2 9 1 12 40/124 66
2006 50 32 10 4 9 9 39 12/59 -
2007 45 " 6 4 1 - 26 63/165 -

A5 : MNAE(2008).
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HEGe BEQYA T RATLA HIEY 24 Mol gt B2 AHHoR ATEA

a o = [¢]
MEe A3 e 9 ook BHEsYdME eAslA st U eEF0| 17|
HE 240 532 2 4 ot

- HEY ZHRAFESAE(MNRE)S 22 2AI7tA HZEE(emission inventory)S QUZ| 1 Qlom
CEAIZE 7 ZOHMEA) S BIELO| X7 ZARZO| E|= ofo Zjo|ct. @ATpAC| QFEet 73,
HE ST 12 R7hA0| SATIANE T BASOINE HEL FA0] s BYET Ut

- iwﬂtﬂ 2720]| O5HE Z7h= AYANTF MH| AT 2ORO| Q[of SATEA XZHS YISO FHt.

5= Mist= =229 4t f‘i‘ +U = HIEHO| ATTA=OR FOfSPL Q= LA 2P X
O1| —|°|'| 2|8t .;.;°|. HEL HHo||L 7|, 7\|-|*HO1|I.11| ek Y-S ARG Z-|2|Z-Io§j_ HZS
S Lizfo =iy 271 ofl43] ot Be B2 AiiS M astn, RUTLAS HUSIOIOF SICH(EE
HoH Z28R).

IPCCoflA] AMAJE 7to] =2RI(1996)0l] whef 1994 0] =7t 2Ad7kA &= Al & 2

2}, % 103,839 ol Welgirt. ¥IEHYA|BAU) ALtz o] ot 2714 GAkR]E 2010
ol of 1403TF £ CO,, 202010 oF 23343H & COp7H WIS 02 oyt

Y EY 7]oHe) g 7| 2AE] 42, MARA EEAW(International Union for Cons
ervation of Nature)u} A9El ZAI7fEA(SIDA) & YxR7|H19 APoz LY Q(}igtﬂ, =
O0t3+= 7] Al old83 sl 2013E7HA] 4,0008F 25 /A Ys | = ‘} S TAIALE]
o] I} R|do] Attt

HEd £2] Nguyen Tan Dung2 2008 129 2¥¢ 7|$H3st 2712 wasict 20109
oA 22 S HKEMCO)T CO;, 744, CDM ALY 5 7]5¥ist ¥ g2 gt MOUE
Wt HEGS AL 5o LAVIA HlE A7ES AHete AMS TUsto
o, 24 Ho g At 9 oYR] AR, FEAQl FE9 ARE W ofluA] Aof FAZ uhd
St

[E 5-2] HIELO| $7 o} o]A(2009~2010) (Thel : ot o)

37 =of &2 2009 2010

s |& s 745t 228 85 143

7|5t S HEEAE, MEE, XY BSAL Y 532 198 334

7| S50 TS 7|T, A, Y2 APt 128 48 80

AR G MY U AT 146 61 85

SR} ofEr M2, AE, T2 TR EQ0| 55t 91 33 58
=A@ &2 35 15 20

st 7 1,160 440 720

AF& 0 VEA(2011).
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2009~2015 7|&¥st o3 & kst ARRlo] & 19 3,5008 E2lE EAR Ao, U
Q= Ak SR AR (0DA)7E HAQ] 50%, #0114 40%, AR 10%2 LAdEct

b & A

ZOAHoll= Central Committee for Flood and Storm Control(CCFSC)S-%1, £
Fol)7F YA, 2F BA49) Aol Ydos Frojsta Qlot %?S%T‘_JHHWW} /\}—En'—% g

ol

gdgstct,. Alstol ]‘— Ate]HDisaster Management Unit @ DMU)O| Qo AftH2|A LS 4
J5tt, & molx|of U FYHEES HFokal ot

27101908] U R 72 ey Adta =22 9l muskE BAEA o .
AFRL senel Sapio] DDMRC SA0] oJshil HshAlch CCRSCE efEat 240 o
g BE U3 U8} BN WEL 3RS 229 8, ZAl% 4Rl Utk A% H)k

= sl Zo] CCRSCol olalA £A)8 SIrk(< 12 5-2> &%),

A8 = Provincial Committee for Flood and Storm ControlE =1 9ty 78y AHF
AHL District Committee for Flood and Storm Control< o)}, Commune?®] IHAX
Aol glt}. ATt ETEHw@ﬂEE 3ot Qo K}WHOH 04] BESZ HE 5 =2
olgstn @Rl 7] ust o] AlEetn gt

HEY 8= UNFCCCeF wEQ)gAfo] Alofskil ‘*?Ké A ZR1E ol =7t ABERAIE )

Bt AIRREERMNREIZ AR HE ARREER sl Qe SE714 7 5
Sh=o] AR7IEAIAI(CDM)2] 571915 7]5HDNA)o| . HﬂELa‘ S N R R o) e KX

W3l 52 % ofUz} CDM A1Y B7l9) 498 21 ek,

UNFCCCS} mEo g el HlEg Sieiealol opge ranea
SHROT ROy, AR, AR, EAVIER, Beley, AR ,
¥ 9% BESUL GRY. BATTY. 15 S 000 MESHEPIEEs 5 F 16

sl deislol JlEseitlals Bl ol 1eds Bl Jlw N Ay
2 4 ok 3P} S WD Volge AARANEY U 24 B4 4
21 Qlck 2271471 ue Re) e s glc,
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CCFsC

Line J Local

Ministries Authoritues|* |
Standing
Office

(DDMFSC)

Intemational

Media NDM-P Organizations

National
Organization

Foaiis 353 /
Website Workshops Newsletter /]
/ 4 4
More than 100
Pubiics intemational Govomment ||| o4 proossand ||

sl il Agencies

(18 5-2) HEY CCFSC AAlk

[® 5-3] HIEHS HXH 7| ¥} g HYt

[0r)

B2 A o YR
O UNFCCC ZHHRIE
A A O MPI & MFARfe| 22 510 UNFCCC 0|3 9J5t 2713 24|
(Ministry of National Resources O MFQF 222 CERsHZ{ o2 L A|Zf ZAIR}F CDM ZZ2HE =H|
and Environment : MNRE) 70| E&tQl 2Hd

O =A@ & Fgstol ggese #HE &3 WolM COM S8

HEAEAlL 25t

OO - = i

(Ministry of Communication and
Culture)

O 7| 3415t 9434 U UNFOCC O[22 ARt of 391 214 23
m2 73 o

HOH

HT T Lto SH
(Ministry of Justice) O HIE'=2] UNFCCC o

fjo

Az HAHEZ g

O o7, H7|8 22, B, 5 U YUY £OF COM T2HE 0[S

ML o3t £2t 92| A 24

25 1 UNFCCC(2007).
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Q 273l (National Committee on Disaster Management)

HlE AR UNFCCCO iEolgAe] e 913 iusle] o0, Arte
ve Fuoe slgwse BAY AW, |SHY 4% 9 oA A4S RUEEL Sel
B9tk o Uobt A7, R, Wb g 5 vlvsiel BE A7Se AWty ock

olF A&7P5E WAL olal REAT P 5 7ker] shtz AAlSHL gk AR
sw QIrk. olgfst woE olo& WELS 2010~207071K] 7|5z} A
2AEo] Xgat AFT|A] 7|SXUe woaln wAlsta 9t

i
o
o
~
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rL
l I:I

O H3ZHAE:

ol339IRslE M3 S ool Axiun BRIE LS 2R Sletel 1957do] ESC
APe] FNQ] ECAFES| Rleto2 Mysgict. Bj2, 2te, WEW, Zurlol 5 4742o] 8j9d
2olc}. 197870] e, 2ho, WEY Fhwol AA tjEuelIfelg Hstel Let ok

EasEols O Fle] FARRE Wold 2t HETUFRYULE HlEDA]
o] o] Rt Yeaict,

HEd2 &4 o dE 5 AddEs HHe 5 USuAlE ol&stH, A= 5007) #5LAS

MEde) B o dut oy WagHos duu o U geds i
alo] S FuEI Augsl Asto] Eaolusle] PO FRE W
A R ALRlelo] B3tels 390t wek

ot Al wastol, @ AIYE RskL g Folch ) 22714l
she A3 T SARH SUANQ JsERcR Ssh] ost wd A F0l 9
t}. otge] 7} oz WpAle] Atm e Cx|st slo] 78 e 9 o552 AE AT -
o] Wasitt. @A) REAOoR A1) A3 Folu, Uhe e MPen . @A el =
olH wostn eofst glov}, F7t arfsteln s

b4
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Al22 Z=H

1. LRkAREH

d2]d Zsl=(™a]™o]: Republika ng Pilipinas, 9°]: Republic of the Philippines)2 A
g Aol e sEorAory] duyetz 7‘17\] WAL 290,000km’o|c}, BZxogl 24 G
71:11:1 E} ]_(‘2—} _;quOH %l ) /HZ_E‘_Q‘E‘ %OH 7—]];1.\.15] HﬂEL}_Tq» 0]7\40H O]q L]'/\-]EOE‘_—.

Baye 4 Aojo] 225} 9on, Ym0zt seialall 2B Qg uAlol S 2
s Q. §Zoms welwst s Ark<aa 5-3> &%),

O 11—

BE 24l 9O Qe WeBE Al S0l A% st Actolr. Heln

o) 5 5o e Al o0l 5 Hol Btiosl A AS0s etk

Q7 o 98008 Foz FAEE AP 1284 A7k e Utolo] oF 11008 ol

PejmelSo) sjejo] A ook BB chf WET Bapt FEsk k. MAICh] B
P L i) slod, 3 5 SAE=uol dolE ALgslE Sl e 519
o} efojolo] Rafot AL, olawi Sol Az MelFct £t Peloz ols) 52 2o
o3 el §52 A7

AR RAL RR|TA|Z 817 Z(Province), 1177§9] Al(City), 1,5017§ <:(Municipality), 41,
9827l oF2(Barangay)Z /dElo] Qlt}f. £k Updel= HER opdets HJshe shue] Alo]
CWlER ohdebt 147j) Alet 349 S0z el qIck WER Uhdebs FEshe

&
SR 7] Metro Manila Development Authority(MMDA)Z J9dsiiAdn= ol RAs}
al

Mapila

M Affected Areas by Major Disasters

(18 5-3) ZTY N
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Lejuo] 7l Aoz 15N oo YAlste gloY

Qo] & Aol fre APHa 29l
mp2o] Ao me} 7| ext 30 U | UM RET &3 712 Uehdch AEEY 9
02 19N 6YAIE 718 Uefdiof, 7804 98 o ul2 Y

Hat 7122 25°Co|t, 5 o]fdlz 7]=0] 40°C7HA|

Fakste AlHo] SIRISHAIE, WChte Mot jEe] A AastA obch WalHo] dake
Fi ElEQ) 85% oS Al A 852 Bl

B 71FE WIHOE U1A] 9YOR TRAN<TIY 5-4> A,

a

- 71393 1 (Type |, NI, 24) © 247](11 ~ 42)F 97I(5 ~ 128)7F 3t

= T ADO-
- 71593 1T (Type 1T, S SR, A © 77| Q0| HE SL3LT, 11”OIA 19717 Ze 97|
7 LfEr
- 71585 T (Type I, SHA|S, W7tM) : 2 H0| £S5/ oLt 11-4YS 22511, 51082
&est
- 71898 IV (Type IV, ZEHA|, £3A) : AF 247} A L2

Climate Map of the Philippines
based on the Modified Coronas
Classification " ,

Description

Type 1- Two pronounced
season: dry from November
to April wet during the rest of
the year.

Type II- No dry season with a
very pronounced rainfall from
November to January.

Type lll-Seasons are not very
pronounced relatively dry
from_November to April and
wet during the rest of the year.

Type IV — Rainfall is more or
less evenly distributed
through the year.

(J3 54) B2 N|2Q¥L
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2. 71384 RfH TS HF A
7t 2 "M e
19974 ols= Ajde] WHete] 45 Qtch= eRI=o] Hajd ool 7=, 2009
d ™ejd 9g]= "gejd A Fe]d s ek A&

Ol3]= QY3 HuAofA thokst DRM(Disaster Reduction Management) & WHMSS
Aokt 2uE YT XA Z71siEA|El(Strategic National Action Plan : SNAP)
9 "oy e s8=(Republic Act 10121, RA10121) ¥HoR2 A Hdof AX APERfHHE]
4 59782 Axst oi(® 5-4] Fx).

SrAElE 2ol fh =M B HAlEs 7<]+7<4 oa FjMElo] gt} 12y oiAs] 6
Asfor & WAPZE o] ol Aid dS Eolal I Fopde hAsH] YsliMe ©es]

=00l HF2A] of A= olelsts o] sttt

[E 5-4] M8 AN MU AW YH ol

Legislative Initiatives on Disaster Risk Reduction

o Republic Act No. 10121 -"Philippine Disaster Risk Reduction and Management Act of
2010"
o Republic Act No. 9729 -"Climate Change Act of 2009"
o Ratification of the ASEAN Agreement on Disaster Management and Emergency Response
(AADMER)

National Initiatives

o Strategic National Action Plan(SNAP) for Disaster Risk Management

o Administrative Order No. 1, Series of 2010

o Memorandum of Understanding between the National Disaster Risk Reduction Management
Council(NDRRMC) and the Climate Change Commission(CCC)

o Other NDRRMC Initiatives

o Philippine Institute of Volcanology and Seismology(PHIVOLCS)

o Philippine Atmospheric Geophysical and Astronomical Services Administration(PAGASA)

"ejme WAAEs Wolg Sof Aduel ek Wore =0j3 Hyogo Framework for Ac
tion(HFA) @ofoll 71dst A==t 5 oshfolct. HFARCORS UNO| AIAAs 228 QFAgt x|+
gF=7] 107§ Al2’Ql United Nations International Strategy for Disaster Reduction(UNI
SDR)OJIA =95l ooz, 2005 Q1= 2Auu] AlS JHAIE A Add4 2]ejojA AjEE
o gick

HFAgORS. AJIAlshg shasl7] it Walm gRe) IAI5 w2je] wole} & 4 ok 2
|2 HFAE H]Z gH|o] Local Government Unit (LGU)7} 7|8 A e 7HAE
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ol olate] 45%2 AHetEA Ao WHEE 46 1, HA 5piA] Bojgeler] 7]of
gt

E5t Qo] Alclol A A2, HAAE AT D A AL £71BAAE S0t
Aeich AdgBee 7159 BAshs @dEgdels Bam Aeos AL Bast 9

¥ B 7372 (Disaster Risk Reduction : DRR)9] ®HA 7%= RA10121%¥Qto|c}. sHX|gE 0]
St= o] 9lojA] 2009 7S HHSIEE WO Weather Change Act of 2009, RA972

9)o] weel ojale i} RAYT29YSHE 7t U LGUS 2% A, A8, 2w 9 m2
MESo| e SA DN 2 A4 JHsE Y fRo) met AIEE g BAI R

AIT20%ORE RS, AP, N Aa HY 53} 715We} Afde APIHOR SUT,

Heto g 7|Swaskel HiE AFE9 ALy 2 IS wyEHY U HrE 20
s AR 24718 7] 399t d 2] (Weather Change Commission : WCC)E A& =%
c}

Heel= 719et o], A3 Y Y, &4 A &5 BYEY 2R S VYo R sk o
AALIE AAotes =Qlet ool tigt Aubrt 8R2'2010-2022 7] S¥stol| #st Z7pdef o
2|Y ¥ 3 (National Framework Strategy on Weather Change 2010-2022) 0|t} o] 7|53}
HO KRS sto)2 A|97|sHHssi=A &l (Local Weather Change Action Plan ; LWCA
P)S 4UstES S7skn 9k

AREARl =7F Zerfol2ty & 4 Qlok. shH, &4 of-FE] Oigt & J
A 10121(Philippine Disaster Risk Reduction and Management Act)} CCA(RA9729
Weather Change Act of 2009)2H= & Hobof BIENS T3 QIT}. o] WHorsL

7tel Atele] whE 3]EHZ SOA7]1L, Ajsiiz gt msliet M-S Eitte S =H

et

uju ok m
A Hirlo o r

0 M3 2718 S (SNAP)

NDCCE HFAS] ShgolAl Alshaze 913 A2 IISALSNAPIY 432 £=3
o} SNAPS 37} 204 HFAC] M2bN SES 27302K F3 108719 lHe Hoi%
27} 2Egojct. SNAPS 710 W Ahuichel 47b] 57 A|Z(4PPADP)E olojuto} chop
& DRROJAIS AXIsic. 53], SNAPS T4t 7}A] Al2pd 212 AAjgc.

- 3, A H YL .
- EW, MR Y 27|FEE MU St
- M, OFHY U ADYES FASts 288 BECL
- Y, 2R 2O CfS) R4S A28t AZICE

- CPAIA, TS0l el A 2= FH|RM
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&< ols¥stior & 18714

ol oAl 7HA]

L e |

AN 2ES P 9
mZAEESO] 150714

ofo] [& 5-5]ofA] E%o] 2009dFEH 2019¢
AR sh50] 71&5t0 A|ote| it

[E 5-5] SNAP(2009-2019)9 2AM4e Z2Oa/D2NE 28
D2 ]BH/OTZAE ZQ 2ol 7|

1 | Disaster Risk Management(DRM) Act Office of Civil Defense
Multi-stakeholder Dialogues on Disaster . .

2 Risk Reduction Office of Civil Defense
Institutionalization of Disaster .

3 Management Office (DMO) Department of Interior & Local Government
Enhancing Capacity Development for

4 | Local Disaster Coordinating Councils Department of Interior & Local Government
(LDCCs)

5 Main streaming DRR into the Peace Armed Forces of the Philippines, Office of
Process the President Advisor on the Peace Process
Main streaming DRR in Various . . .

6 Government Plans and Programs National Economic Development Authority

7 | Public-Private Partnership (PPP) Office of Civil Defense

8 | Resource Mobilization Department of Budget & Management

9 | Information and Database Generation Office of Civil Defense, Department of Science

& Technology
Department of Science & Technology,
10| Knowledge Management Department of Environment & Natural
Resources
Supporting DRR: Main streaming . L.

11 Through Sectoral Approach Office of Civil Defense

12 Preparedness for Effective Disaster Office of Civil Defense
Response
Information, Education and Communication e .

13 (IEC) Campaign Philippine Information Agency

14 Ins_t|t_ut|onal and Technical Capacity Office of Civil Defense
Building

Education: Department of Education,
15| Education and Research Commission on Higher Education for Research
Research: Department of cience and Technology
16| Forecasting and Early Warning Department of Science & Technology
17| Risk Evaluation Department of Interior & Local Government
18 Development of Tools for Assessment National Economic Development Authority

and Monitoring of DRR Measures
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0 7|34et B3 YW 53

- - o

CY2009 vt A% welol] w2l PhP2,000,000,000.00% ISRl Akt Ajeiafcto] o3t
ASl/AGo] et AFFST P 2 AR AR EUF 97 $A2Y Ba D AR, A
g 29 U A BES U FDIZNCRIOR Fgetn QICK(E 5-6] A%). o 713e
AV ARDBMIA Al 391R2)NDCC) #3100 wle} chS39) 290 F AL A1 71
E A RUILCUs)] A AP,

3} pelsto] T} Aol AulALE 50 hs) Rateto] ALgE 4 ek 7], %‘“-4%%93
2y, v Hi 223 O AY, olit Aol 2Ashs ARAEH, AigEE, 7171/

| ¥
A EH1EE, ARAQL Aid Helo] FBARSH:s Qo] dS st EF 5o 5 A¥™
4 9lck. Suol ofs) 7] RIS chaebn SE J1 M, 9)71e Bhelo] cE Aglo]
U MY A o] 7]go] &A5] AZIEIE T7ER] 7]59] Aldoly =52 whE 4 glth
Quick Response Fund (QRF) : ZI1GA| €A
- 25% x PhP1.150B = (DSWD)AE] EX|7&E
- 20% x PhP1.150B = (OCD)2I&fY{O] AR A
- 20% x PhP80OM = (DPWH)ES ZAI & &=z d
- 15% x PhP800OM = (DND) =&fH
[E 5-6] 27HHLIZIZ(NCF)ol thgH 917 F432 oot (SH9l : #Ok Peso)
252 AA| m5HH ET2/M5HH(%)
1994 2,000 5,245.9 38%
1995 2,000 19,001.6 1%
1996 2,800 1,678.4 167%
1997 2,000 5,586.7 36%
1998 2,000 28,368 7%
1999 1,000 5,668 18%
2000 998.5 9,406 1%
2001 998.5 9,267 1%
2002 800 3,420.2 23%
2003 800 5192.9 15%
2004 700 14,244.3 5%
2005 700 3,367.3 21%
2006 700 21,6511 3%
2007 1,000 4533.2 22%
2008 2,000 23,512.6 9%
2009 2,000 NA
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Lt S A
Q F71As|=2H ¢ Hal
Z7HRSIAA YL 3](NDCC : The National Disaster Coordinating Council)= AE 4l @]

© OT X u
% BE R 35 YAE U sl ATk 89 U 878 Mwsls s¥olck. A1
o] 4RS 23, AAStL, I AellEe Helsty WxE AAsts Wt An JlRos
OCD(Office of Civil Defense)et A 17719 A9} 7]7 % =0 QTH«<ad 5-5> AR,

NDCCE 27} WAlme aae] Ague), Beldel Aeted, Ages, Aol tet Basr
it Hoe] ] 5o (ol B B3 Aol ey NDCCH WA B9 15

i \__\__\__
78'd 64 119 Lo g3 1566(PD1566), Eef st =73-5Hut Alsfolld el =7t
AZ Y 50| AR Rt m2 Mg 2%

NDCCE AHZ, M8l 9 752xt0] vjLo] 942912 2ask vlychl 2 Ay Ao
3 AR S Yeslo] ASle] ARAUS Ea) e9IDCCso] AR g Lee

Eriretnry, Department of Notional Defanss - Chablrman
Sacretary, pt. of the Interlor and Local Governiment - e ber
Secretary, of Public Works and Highways - Membar
Health - M ar
. of Soclal Welfare and Devedopment - Mamber
. off Agriculture - Hember
. of Education - Membar
. of Flnanos - Mambar
. of Labor and Employment - Momber
t. of Trade and Indsistry - Member
. of Transportation and Communications - Mamber
. of Eclence and Technology - Mambaer
and Managament - Member
- Mambear

Membar
DDJH"_‘-I - Hambar

,ﬁﬁ Admbnistrator o
q 9 MNATTOMNAL NS mcmmm.mﬂ l::DIT'\r.'Il..

(J3 55) L™ NDCCY 177 A

Q 7 ZdaeHEel
=7 @34 Y92 (NDRRMC)= 7] NDCCe| 7|5
1219] AP DA SUHICE AU WAL A
2 Eol|a AVl tiu|sh= o £l
NDRRMCE= #@ 932 National Disaster Risk Reduction and Management Framewor
k(NDRRMF)& §te&= Zloltt. ol At g st w7HA|=e] Eof sigste wA=ZA o 5
wofct s ofof sk,

RAI0121 RS9I @A oloe i3t »

¥stol Jjmat ZAjo|ck. RALD
S 3 7ok ZlolA Apsh

ol o
oz

wa

X ek Zb LGUoIAl RofsiRict. &, 2

Hol
1 a
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Al 9YRLES aHRoR Bsh] datol ANNRHY 45T A WU A

o18ke] AR A(Office of Civil Defense : OCD)= SA1A 02 19734 79 1o Al Z4f
2o 57 2AE sholct. w0l AsIAK, BRI} HARAIL} AR ofate Sagsict,
28 A= Afsl da ¥ RYEPS 95t 4173 AE, A 59, 55 24, K 52 st
o E2 AAEPIISS A A Beol BES 3 ot AR, I Y A
WUl BES SR 4SS Syl

leRoe opel A4l Ap] oA Agste] SR 2ot w2t Yol @ Azt A
@ 229 welgic. @i OCDE 177) Ao Ajsh eiealo] Yol A AuAE AT

wje

sf0] 2317]wo) olgh @ x|od AlElE QAlah QIrH(<1al

L ESS

-6>

n>“

ES)

OCD& 24AIRF 2@ &= NDRRMC 2 QANE A H=0] A= HA, e}, ojHd 52
Bl MY ghecth A" AdgRE "Eajmel 177) Al9okc 9le OCD A|4AIE 2 NDRRMC
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Mol 27U H3](DCCs : Disaster Coordinating Councils)= At &+ AIHE ,
A AR B(&E Al B AEE, Barangay)oli= o4 B AVSCE AEH ARSI
ol =95l PeH<2d 5-7> FxR).
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DISASTER COORDINATING
COUNCIL

CHAIRMAN
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ASST. CHAIRMAN

INTELLIGENCE "PLANS AND
OPERATIONS

RESOURCES

{13 57 3|1 DCCY BF 7 AAE

Q Z S99 XAp7| (NAMRIAI, DPWH)

oA 4 592 ZAR: glEARl F 712 A=Ae A7 NAMRIA(National
Mapping and Resource Information Authority)?} M= S50 L2 E FALS GUstL 9
= DPWH(Department of Public Works and Highways)o|t}. DPWHE 225 of®lst7| 93t
52 BAE 5P| ROl AYa 7 9o AP iR Jby ARstn e el 547

2w

w4 r

23 et

NAMRIA®] 8 7|52 APAE A, 471 A UESY A(geodetic network) 7L, E
Al 27 S RAF A el AR A, s A 2 AR #e] oo 53] o] 7]
W2 HojHHo]A-FHA AR Y EYS Vi I fA Y, FEALR Hj7]74), A2 2 AHEA
Hujx = ARE L8isty 9ot ®$E 2UHg7igo]E 9l m2KNational Spatial Data Infrast
ructure: NSDI), &, H2|d Ho] X2 HoJgHo]A Y& {L&sh= Foldt.

gHE, DPWHE ©2, ofe), A 5 olmels A7) 758450, 1 A} &Ael FCSEC(F!
ood Control and Sabo Engineering Center)= T4HEA1E Yol X|F FE(XFBAE, EX] 0]
A1%), st FE(TH dolE, AA% Hol), a2 FR(FANCR WA TAH, 49 Hlo]
B, % 4% 7kt 2oRIDF) 34, &5 99 9 2 4 A 53 22 Aol dist
GEEE R

- 193 —



DPWH7F §4-57] DRAEIE3 23S 915 AEAE Theat 2ol 2ol it

A, WA EAHEA §52 mefsh] Hfs 2710 500m~1,000m FAo2 A
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Al 7o) MOIHES AlHsH| 6l 738 A8 RALS sitt

WA, T EAABE A olglols SHR J1E AM B FAEAESE U, 2ol o
o A% BE o 52 EAje
oY B42EHZ A UAESAL 9o SHshE YUSS Tes FAEAR] o} &
4 oA BOIN REYS Rt HREE 2

0 240)584

5208 = 197240 A=

)] g5 E9ict o]2 9
o},

2 20089 ZANHES =5 FFB: WAIS 427]AFHHydro-meteorological Division : H
MD)o = 7lgsiict. dajd U R0 gigh 871 saud FEo| I9teA] ofar g
g thgsto] olfdt 402 £Es7] Yt 715 ot LRdYy| whEo|ck.

SAx] HMD: 37§%-4(Sections), & FFWS(Flood Forecasting and Warning Section), HD

MAS(Hydro-meteorological Data Application Section), HMTS (Hydro-meteorological Tel
emetry Section)?} 47} 7+ &4 o AEAIE (River Flood Forecasting and Warning Cente

s : RFFWC)2 14E]o] it

HMD= &4 o FEE 28 728 A 9 W] Q= ARRAoA 38ttt A= E5F &
292 =5ty 9Jon, HE=R opdate] EFCOS (Effective Flood Control Operation System)
ofx w2 295t ok

533 783 (Presidential Decree 78)0] wel 7]AMA(PAGAS
5ff 2408 B A (Flood Forecasting Branch : FFB)7} 2&E]Q)

2
I

M T1e $AdAer OCDY E47d%e ®
S 4% LGUd= A Jug Mdsict o] F.
2 %KJ%OI ofFoAA Hot. Z2 FRE £ AR T He P2 vlasAqd He glo,
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A, 7V4R7) BRE WAL NS AT PEE BEY 2o R O
2 AR YA 0 Ao el & UES shEch 2RANE Jut obA SO 90 WAzt
2 UEY 4 ol SE0RA YU FAE AET 4 AEs ShECL J A P O G
IS719F S99 RS ARTON Faol5Rd 2t setole PSS UAT 2 US A

S, 209 YUE BAStE WG 2708 JRE JNoR dobl AR muslel Ay
WY ofne AP 4 QI BAAA] IS A9 AF BHDIL B ABAolNS §
5 A2 40| o|2od 2

AR, 47885 Aufste GACE 718 F B gi=gtlolA] S50 gigh RS sty
A, SMS, At tiZuiAl, dEg 5 TgUst 425 Sl olFojxlh

oM = ol2fst g4 o FE AA0 thsl] TAER ot 7ol AfEo] Qltt. F|
ool HEE JEE AMs o2 pA-ASoe S o 7dEA| ARl (Flood Forecasting and
Warning System: FFWS)1} 502 FES 23 H45k= 84 o JHAIAHE qlch

==

AFERHE B4 o 4RAATE 19739 AR} WAW /PPH(PAGASA)Y] B2 meME
2 HrHPampanga)o] A& FEEICE 1981HlE o] AAHS BlZ(Bicol) 7§02 2
AR gHSL00, 1 ChS sfoft ¥ 2(Bicol) 2 Z@stol ol Ti(Agno) 3} 717}9HCagaya
n) % AR SYste E4 o AEAlAR] AL,

Fot B 2FE 5t 34 of- B A|ABN(Flood Forecasting and Warning System for Da
m Operations: FFWSDO)o] 1A} At o2 1983¢0of] A7HAngat)dat HEFOHPantabangan)
B2 FHoR FEREQT 2&F Aje® U HMagat)dat Y7/ 452t (Binga/Ambuklao) ™
of oisl, 22l1 glo|e¥AIE(Data Information Center: DIC, HEA] 7|AA EAF 22 4
A7 LEE QT o= dEAHO] XS ES| NPC(National Power Corporation), NIA
(National Irrigation Administration)e}t 7|40l @202 o]z=ojFch

&% 5t 200810 KOICA AEAIS) Agto = Bajm 7|yA B /) Al%i(opezel,
Azolz, of 74 AS)o] F4 of- AL TESGCL EFF 201040} HES ojde} A
o] £4 o JHAAHS PG TRAESL L0, Axj A PEA] %R

Eof 9 ol

oje} 22 ArEdtd &4 o JEAIAE Qo dF X2 UNDPYU AusAIDO| A|doz &
A L AAE ZAISIAT Al & dEF Al BE R FREYES Yt 2E29AR o
d H PR a2 AAske 5 AIG9AEZRE &4 o4 BA| AR Community-Based Flood

Early Warning System : CBFEWS)o] Q)t}.
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dajmg Mo 330 AR|E AHE7]AFE A (Automatic Weather Station @ AWS), Z2Ht
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AL 54, 25, S5 e v5A © A S 7171 E8oto] o4, ¥ &k, F
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o} WEsith

3 ZHE Q= AR ]E Hdn FAE HHo=EE 710 YA H98E fAIAES
ol et YRS Wt Eot He|Hol gofst Xjdo] AX]E 2ojd Egt 2z} 2fo|H
ol Ul 7S #E5SHe o] ARETH< ™ 5-9> X)),

st dlole] g H|2HE S0j+= VIR E dsdtE AL 7]s So= HgHE o]
FA Aer], dejefolx, WA|U2] = SMSE Fofl A PAUAEIR BUR|G, o= T4
WFFC(Weather & Flood Forecasting Center)2 HYUWXITH Est A GolE= ZF HAIAA
2 BURY, ot #52 A SAlITZ Sl 71478 24 } HUjRIcE
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dqg =01, 71"d78o- SUAl(isobaric lines)at BHHE] 4ol 71 go] &8sl Q= G
SM(Global Spectral Model)?] 732, @& 8A|e} @35 8Alof| xtg= JEOM 03 1249} ©
A oA 2% Ag o 2 9ick

Folls 71780l 714788 A R 24 7ls2 FEATI] Sl AR AsY S ot

Q 7|4EE2 HEHI A

IR WA AL ok wMEdo] gk mep <@ 2-3-04 B uje} o] syAu
27 852 SSB(Single-Side Band), SMS, $4Het EY 5l A2 AlRS AS
?_l.-q—"

71878 FA712t(Tuguegarao), Y171 2(Baguio), ‘2| =(Baler), #&(Quezon), 27tAm]
(Legaspi) @ tu}Q(Davao)of] 1970¥cjo]| JICA7T ++&38t microwave networko] 9t} 12Ut
7% 3, 23 @ | vo] AR 2ele YEYD AIYADE 2L 800-900MHz FiprE ALl
7| ASISIBA Faka IEAZ} SR,

o3 o] WEgre ALSHA| TalGon WA HFL HE PSS HFol WAL U B§
SAITo] AFHA ot 490t Uk w2l Sl FEo} 1Y BaF Aol A BAl

NP2 PR 2s1= Aot gt

O 7|42tz BEet =

7137-& TAC(Traditional Alphanumeric Codes)oflA5E TDCF(Table-Driven Code Form
92 VAR AR WSkt TDCRS =U3toes A2e dole e, tlojelet o)
€ olojele] & SRS FUE, 9, Y SO HS A 2 9 HYC. WMOE
gtoz 7t 7]4—4 DE 714 go|g§2 TDCFE F1 92 ojfo|og 7|49l o]2fst » &
& munao] Qold e ofn] Gk & 4 9k

VS e 35 O & SRR 2T 2 ok ARl 57 X1A(site-specific)
)|, /= Y40 (remote sensing) #& 8] (714973
g2 A HEYIE Fof B SMS, "#HA, QI T
ol AEEH, ohefst AmEQojof] A=t

Q S4AH #5 3|

71878& 7R (site-specific) ©=& 8] 2A] AR 447119] ApE7VHEAAWS), 58719]
ZIHE A (synoptic station), 25 719 =7|AHME A (agrometeorological stations), 6712
WE71AAME A (upper air station)S 29 sH}

AWSE tlofe] 270 29 7122 ARSI 3ARM0l SMSS £l Alag BAR dad
Ch FUBRA0L SWIIHSA ARE 242 0] AR 12417 HH0R AR BALZ 81

L |

it 12Ut AWSel= 22 dX|oM OKP} At2S A dshor it
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AR} DOST= A=Ao 2 AWSE 1,0007 o]t #+&oH=(F=5 50km x 50km 2]t vt
A2 U 7 32 o] A% & ) olgel AWSS SMEO R MAJSL 91g) ofd A 7
2 A3 B0 Ik AR o] Usko2 AWS Mxlo] xS sst lck,

2 7L 201245E] 2016W717] 125719] AWSS MR|she 574 AElg Aoest
Tt E35F DOST A5t ASTI(Advanced Science and Technology Institute)’} AfR|AC =2 7fgh
st 80719 AWSS} 1007§9] ARG(Automatic Rain Gauge)s AX|sta Q)T
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rio
r
dla
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x

0 ¥7
1l

A Eeole 29 B 2olgrt Sy, vl o2, SIURS Sojd s =52 g
old, iRt fojd= 4 glojd) At 22]al A 5749] 2ojdvt AIF, mrtojmto], v,
ohrpa], 7]eRtboll A Fof ot olg2 Wid F2 o] edd ool

Al =2 oy o|njx] JE FAHoR AIRE pAHA BAMsHe AlAR AlRE B
UL QIA] Fotal Qlot. ZHAp Ero] RUEE FolAt AlRE & 4 e Aot} 20119 8
4 7|Eor L4] ojHgt 7780l 2 £ 22128 ZFE(Integrated High Performanc
e Computing system : [HPC)2 Atg& & Fo|t}f. gHd, s|UESH o]t = [HPCo| AA R
A Fofl Qloj 2O ¢kgd oAo)ct,

Z1AA-S SR 5719] YA(MTSAT, NOAA, FY2, MODIS, WAFS)C 2 5 E AtgE5 vty Qict
o]= 7|AH Eate]l WFFC(Weather & Flood Forecasting Center)of] AX[E $A1 AH|IE &
ol o]FojxIct. gHH AlRolA = WAFSQF MTSAT 9/ o|ujA] AtE w1 Qlt}. A& A
T 97391 MTSAT off 3020itt o]ujx| S H&skal 9o, o]= [HPCo| AA=lo] Qltt.

2) +E88 BH 7|z QnEt AY

A

ejd Ado] tjsiA= HMD7F 788 fAYFE £33ttt SRS HlER opdal A|Y
of tisiA= MMDAZ} 19934dof &= EFCOS (Effective Flood Control Operation System)
£ 5ol B2 SRS AT

ejHolMe 28 F F9E S40EE AASHL lon, S0 fY 6A]0 24413t o
HE wusty ot sHX|gE g4 o HEE 7t &%
o} BaolE T3 5 U 45 ASHA| gof ARKo|n
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g AAlslel AxRIo2 BT Bl Bol O 5t ARSI 222 dof nerIyt
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1993, EFCOS 1 GAPF A8EAS T HlolEs 502 Q3G Ely, 429 AEZA]
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AE oA Z-tp) 74 ) RS RARS BIR o R dSsinh

20019, EFCOS 2dAolAd EﬂOlEP} *M@‘)ﬂ AFsoz JIAHA D} £, Algeold %
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=27 d2] 71328(BNPB : Baden Nassional Penanggulangan Bencana)2 20080 A&
lon], ] U L], AT | o2 o] FHgol 2AE gYst ot
(<218 5-14> Fx). BNBP+= Afjsfiofl}, vldthS, =, A1 5 Alish ‘JFEH AR HgE A
SoHL, 712 ¥ QPARES v oR Ajde] Hoke UFEJOJE}. E35F AfsfHelds JEE O
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Republic of Indonesia
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National Disaster Management Agency) [Minister level]
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o
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14) Towards a safer Sri Lanka.

15) To facilitate harmony, prosperity and dignity of human life through effective prevention and mitigation of natural and
man—made disasters, while promoting and protecting human rights in Sri Lanka.
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Ministry of Disaster Management and Human Rights
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Framework and Point Allocations for Residential Building Criteria

Category Paint Allecations
n Emrg'_.' Related Requirements
% Part 1 : Energy Effickency
RAB 1-1 Building Ervelope - RETY 15
g RB 1.2 Dwalling Uinit Indoor Comfort 18
; i RB 1-3 Natural Ventlation in Common Areas 2
o g RE 1-4 Lighting 15
E RE 1-5 Ventilation in Carparks 8
E RE 1-6 Lifts 2
; s RE 1-7 Energy Efficient Features 7
Cawegory Score for Parn 1 - Energy EHickency (Exclude Bonus Polnts) B5
E i RE 1-8 Renawable Energy (Bonus Points) 20
]

(I} Other Green Reguirements
Pan 2 : Water Effickency
RE 2.1 Water Efficient Fittings 10
RE 2-2 Water Usage 1
RE 2-3 Imgation System
Category Score for Pant 2= Water Eliclency 13
Part 3 : Environmental Protection
RE 3-1 Sustainable Construction 12
% RE 3-2 Greanery [
§ E RB 33 Environmental Management Practice 8
% | g __FAB34Publc Transport Accessibility 2
g Category Score for Part 3 - Environmental Protection =
i Part 4 : Indoor Environmental Guality
E RE 4-1 Noise Level 1
; AEB 4-2 indoor Air Pollutants 3
AEB 4-3 Waste Disposal 1
AE 4-4 Indaor Air Quality in Wel Areas 1
Cawgory Score for Part 4 - Indoor Environmental Quality &
Part & : Other Groen Features
RE 51 Geeen Features & Innovations T
i Cawgory Score for Part 5 - Other Groen Features T
Total Points Allocated : 120
Total Point Allocated (Include BONUS polms): 140
Green Mark Score (Max) : | 100 + Bonus 20 points

g 7-4) ¥I8 NSNS UE (BN OIYRTEHTE, 2010)
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m[o of

ofrlop ZH=oA AgE 4 ok HGA| o o
A 4 e 7P viAeh Yeto] 2 4 Qi

olg ol 550 AtEA] 713Mat AR UA2010)0 URAE AR AXEL
gt <23 7-59 Zo| HeAS A Wlet A|(50d ol et Qe

WIdoRE WSS B EAOIASS AL AU Al ol el At
27] hgst MerSol wolsn gt

AIHoss 7129 ofd, Be2e] 7 U ofF, vlaAlde] AW § F4ERE o
A% 2 EAlolg 59 Mol k5 Aolct.

SHORT TERM (0 — 50 years) LONG TERM (50 — 200 years)

Strengthening defences.
(Dike reinforcements, nourishments etc.)

1A aBe
-

Spatial planning Strengthening and/or moving seaward
(Minimise risks, reserve space for future adaptation (Sand, super dikes, planning, widening coastal
measures) defences, artificial reefs and islands)

. L \ ,U”ij/ ,t/' /@\5,/

Stay put, increase capacity of existing measures
(More pumping and adjusting, flood proofing)

(J3 7-5) QMY T|QHY M o (BN YYBFAFH. 2010)

ASH FopAlo} AQMX|HAL] HxetES westr] Holl IA Al 7t
A o] Aok 4 9lr|, H3(protection), 42(accommodation), S&(retreat)?} 2710]
o} §A Ese A YR Yol Qe AMKH] Ak fAIE E/‘“Oi ghitA (seawall), Al
dl(dyke) ¥ t}2 ‘Ttdskhard) 38 Yo 58 7145k S S5t SiAF 3E 2L A
nEst AZE 7hsoHR| ¥l =2 fAlIsH| HoliAe et vHEo] a4Ent

r
¢
¢
O

104 A==, o] 770l AU Azl W} s|Fwate
Qe J)zo) wet 75Y Wast ok A4AoR us Heke Fe APUA 2L Aol
2 Qe BaHoPAL 193 SALoRAY JiRE

uEHEe 7R I U 9AIE 95 vlgo] wol Angch E s Alojo] BEY A
olets Jick vjeh F5 A% g JKAS AT 4 ol AT uEHe vgo] 3
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N Ol dnishA HE Blg2 X 4 Skt R AR 8 Jdider o

FAZO| 72 8] AT A At D SPYE] AAA(: FARPE MY S 9
[e]

[}
. = = AX
oh sfiotolu o RAAE RS A= fAIE & o AvAler BoMeie 350de

A HollA o] Fofx]7] wiZol.

LSSy Y
Hojost ANl EAl % 715 W 2

dete 7go] vl e J1E 2228 DAY 40 tet 99 29 HjaT

. O
S 2Rlste 59 TRt AR AREE BaR oItk siaRde] Yolke(setback, buffer)E
TEAY HdERAIES FHlsks Al of7lo] ZgEh. ol S8 APl Alsh Al Aol
A&HoR olgd 4 =S it

o A2 7]

Fuis} 9120 gE =3 FEst ooz vomy wad Aol AL 4
HEsict H22E AL RIS Jeis 5o QRRE AlEm,

UF ARARSY ANE7IHE fshof she of2fgol -

Z10] tifsh @”J

(planned) =2 #2]=l(managed) ;ﬂL A2Atsto] &0l =2 X|HojlA T2 R
78 IeS sh= Zlolc} o= YFo] w2 A9 W Aprbof] Ofst 7| Luksthc) A7]A
o S5 AA9] YA kEE o] &’lt 49 £&9] RSO tist S TSt

F7kdulgo] 3 oAl SRtk Jefit Giof 28Rl AT o
oItk #4l2o] He® HEMO] ExpIL At A

NAES A% ALSE 4 olcks o] Weloz AN !ﬂq

o L 7‘<

d=rurt Feir|ole) nixle gfgo] Yuboz Mtk Aw AHoz ANF 4 9k B
o =
=

FAAZIEA BeRuC AuEo R KB Aol 2 28

& 7P v aAY 4 e tigolh

setback £&, EAY F1x29] o]A, EX]9 rezoning, EX9] QI3 (buyout)
o2 FhY 2 itk el Ao ARIPE glon), Alo] 38 Ak Helshe

=9 BiivE 2 4 otk ol | £EX|99 ARt fARE Aoltt. o] Tjsf
909 Ao, PR, o] AMED. Saf Aol Wask)

SE/Hee] Bgo Ry EA| SN, T30 AR, A, B3R bt ANEE Blg,

EX] 9 719k

Ho| &0 et ARl wAN|E, FEAHT BaE Bejug So| § o

2 ojiact wE sENel Wejo2t e s Feulgo] Axj] Lo A, 1)

of Zleli HSHSS Waz I shsAol FolErks A, Telm MEpt slEustel A9
4ot O e 208 ARETE 42 5 4 ot

SopAlop AN BE, 48, 38 Fleo] M AS-L Steglola] Al sy A
e 8oz ke ANEY ang I 4 Ut JIE YATES U AHE ARYA
@ EAllgReol 28T A0 wr} 2RNQ Jlgust GSAAV} ZEo Aoe Bow
ct.
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3. Byla} AAIRE ZAPHE

SOFAJoF Z==to] 49 EA[X|AoA RALE DPZRUA|Go] o] EAfsi). §s] n|7fEA|S
9] % AAst A=EE &6l XY woz Alrigo] dojues stojof gt} 22{uf o]u]
Yol 29 Aoz WHEl= U7fER|GL B} A5 tffojof & Hart Qltt.

o] X|H9] ¢ ©2s] AFIA mote A2 o420, gl A Eol7AY H™FS ol&A|
7]= Ao o]Eo1x:]o]: stct J2iu Edn) 2 P& A A E 93e QobX 3|
S don, A= 48 o] ol digt o3l ”Jﬁlo}Ur(ﬂa 7-6> AR

olof Hedi} H|/H2|(emergency management)i= Zto] o] T &Sk R-&F £HO]
S ot B 71SRel, 55 S©A 7V A0l 719 2 Zhto] oAl BN JFE ¢
A7|= 42tho] = 2 9lth whek @3lo] majo|Yo| 7\49}—}71] =S| W3 s} =
of ozt x&2 %OlﬂiL L0 JAEES A3 & 9 Zo|th

Risk avoidance

Risk reduction

Risk transfer

3 7-6) |gHg Mg g ME o AN He

T2y A AJ-oA 9] B2 olgst SR Faet At EAj) o] tiEE AXl=o
Ao BE LoINE ZEY, At AUTE, AN 5L delagoz Aejstn 9] o
ol olelt delsgte Telolele 47idt) 2 Aze] BEof s|Qlgtc). 715318} Aein]
off le7d s 7idgto] Qlo} A& 59 ¥ E”‘%*HZ' JWdste A= S-Qst ZAo|tt.

AFARfshol ofg&oll lof vlidHelsdL e Qs AXET. 7ol vl dHe]A|Ao
AojN = 71o¥sE FQst o4z f2bEn) oo met S5 v]4e| Y] (Australian Eme
rgency Management Committee)= 7|53 =7 (climate change action plan)S 7i
%ol Aot

o] oA At U= OiE2o] AFdo] Afe] B FRO| Al U HFA| Fuh By

o
9180l QIAIE)I Gk Ty Exlol8AS, FlEs, 12w v Aol dAvelE 2
REe= Zlo] 7]9Het go] tieh S5/l Ade &2 4 e olgAoll UARI EX|o]
28 YASS RRister =82 & 4 U Aotk

=N E Az 2857 of2i2 AHEGA|=7t Sotrlor A|FollA Attt ddA
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02 of2je Euo| Qt. sAlE, AR AR ML) onj ASApAIEO] B Fate
wrct 9J@Al oo ot Afgelrle] Swo] B Asittn B 4 9rk

SjaRIooA] o 2ofxl BEugt Aol 9 RHEet ohjet BHYRAN L K]}
YT A Ao RA Q5] EAoI8 A9 AUS Eolt HEETE $8Y 3
7} 9tk obge] QEAdoR L olHAZIORA Bt Y EAVRIAAS 2EES
wote &upt ock

)Y

o
Q

]

Jo

U5 T8e SABNE ot £ et oz AU NUE 0 Sollel Alwa s
o 3% 94US X 4 WEeet e Fdol
7)ol 289 AlE AE U Aislus ohgat 2o,

g =0, J7IE29 F¢ USSR st 12ty S v3shy] 9sll BCA(Building
and Construction Authority)t]xtolo] st vk X]Al(universal design)ofjA] XA L)7]|S(tr
opical climate)S 7otst 74’”“71]7]1—3 AIAIBEL 9ich. o] AZo| Wst Auix|Alo] Ao
2 7]39st2 Qlgt Yol HFE WRE olfste A=Y S Z7RIE & dd= A
S cpulale 202 motet 4 gtk

PR A (reclamation pFOJeCtS)o Ae B0kl Q= sofAJor 7]SHHeE A5 fjaAQl
A5A ARol). A7tz =0] 739 19919FE PUB(Public Utilities Board)= A2 {FIAY
of VY ¥& 542 J|2H 125cm ooz o|20|d S RIS AS BEskslol AA
H7E 7leRist] A 4 == SilT. ofre] MHeh AF=olete 7|27 YR H2 Xl
AR A A4 ABE U 5 S0l A Zlolct.

SofAjo} HERS0] AL J|Fusto] BE 4w A5 sl 0 kol AHaA7|
& uels mejshe "ot qick A1 WA S0 B ASAAS £

L.

=2 of|$H HiToA HlZ(rainwater)s Hofls S O oA WED ol =S
A} ZF9Q 30 Y50 45 AL 5 QiHclyrt ZFFH0| ASE0|X]= viHY
&lof] oJaff sfiot £o =z WUad o).

19919 0|5 BUSAIAFAPUB)E A2 ZHEARIS 71 %ol 7158 £3aa(x9)
A0l 1250m 4702 AojAof STt sk Yk IPCC 4%} H7pR uAl: Aloke] Alue]
©2 2147] WA s9cm S4E A5L oAt 9t

\Sske A ATS A5t =AU A5 710 Bt uets A
E 4 9k ooz w9 Aol ¢ Kﬂa 2ot A(wATY, &4
gl 7

4% DAL DRIE SRl 2] e U2 o EYS AFgat,
A2 (REAY M2 W Bt1, A2 Aefiolet o U £BS U3t 1 9B A4S o
)
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afiQlAre] (H7FE2)

-

YMEEE SHOMOF EAF7E § SR KB HEd= SOMOF I7FEd A|2|H, 7|84 o A
Ok RARRH 7|38 0| & M8 U 7IEE Af#|l= TE SOMAoF 7159 7|2 HekRe Asof ofet

080 2 AAFEES =10 QU

*'%L EA|7HH*7~4 (Urban Redevelopment Authority @ URA)ZF =2 ®3|(National Parks Board
NParks}= B2IZr 52132 24, 12|10 29 Ty R0 Km2y|et 22 HUSH AYS 511 YT =34
2 A B3t ATt URARF NParks= KE3F 710 E2fQI; QIMIE|E A& S 5N 28 4 E HYE =0 =
it HH=5ME St QU J7IEE B (Housing Development Board : HDB)2 %*—. ZZP‘M 271
A0 4 =35 =sts 2o U

Planning our City in a Garden

HIZ ATEETL HYEAEM YA YD, =29 AL 222 QR[5
BRI IUBAUS|NParkole] 57| RIS AE 943t Brsiel
LHEE AL 233 EAEE7 5414 E HE ZAH2ZN 47t
E0M s e B 4 Uk

H7IEE =A|AHYE B S 2PEet s, HEEAS FRE Y/JEHOF ofl, SH S EEI(NParks)
= A8 7t22g 2 T 2E M2} Streetscape Greenery Master Plan (SGMP)% L3i5ljoF StCt SGMP+= LCf
ot e FAH|(EIohet E4E W2 A AYE ZEEHoF 2t olE &9 S 229 S ¢I3t Coastal
TreatmentS E3tof0| AR 22 ZE 5t Forest Treatment? Z17d0|C},

SAsAl RI4AQ! BATE 27}
HO 2 2006'H0|| 62,600 129
0

FUS2 H2 712920 U7t

Community In Bloom

ol 2ot 2 FHIZEARE/(NParks)?t ‘Community In Bloom' Z2 1302 JHO|(HHEH7HL7])2; AR
i3 POHZFO“'Z* 0] & Zi0|C}. #HA ‘Community In Bloom' 2724 O}2{0] 2007 O|4Q| &=st= &
o 2&0| U -—T#E'*H-Aﬂsi (NParks) 20| HOAHEEAM)E AES & FAIAT = LHo tigt 2AS 5
Lot JES 7H= Ao oish 2 (Z219]) FHES Tt o oigh 2[-IMQ: 22 JHoof ohHah 224
HE2I. O|H2 2 RY ARl |FUHAE S&0F & 4+ UL, =2 FH 7Hl7|01| ot =A2 &
g_l_}ék A Olq-

Y7tE 2= vector-borne Y, 55| %'7I°E“ Ao Aot ULt ™7|E IHEHE2 o2 Q0 sl L/YR| Tt
7| SRt BHO| QILy. NEAE 2E, £k 242 7|3 8201 |7|F A7t AUes 42 Ao A
AL Of|H| A Hat 7t E= H'7|°' AtE| °f01I*1 T 2 HEUE Ao= LI

|=_| mjo H

0.

NEA= 27|15 ZA|-84 &40 ‘29 HIE| QIS AASH7| Yt MAHBAS E3SH FAHA|LH, =EE

A (Environmental Health Institute)oi| Qlél'l ZF—’.\—% '3|7|¢'_Ll' 2z AL J2| 0 R2j9I breeding SES

0|7| I3t g LAl HE 52 £33l (MER E 289 HisZs S8 U422 AQstL Z4)).

3H"D4 g2 YA1RE(E4+T)9 &S 4o £+ % "Eﬂ Ol TA| MEIHYYe &49t8 HEH= A
Of'—lr—f 131‘4 Sf+H S5 ofieh AAES O ARATICE LESE A L2 Hete| HAUt2M iaRr eSS

Hl—q— M0 Bl O=|o|:_ 0|21cY,

NParks: EJ*J_Z*(carbon sequestration)OlA| ZIHESZ|HO| Hztof| s RARSIL Y1, 7|7t LHR CH
=T e =l AHiOﬂ Ofsl ELE{SEI QICH AZIEE AHHLE H M oo ),k_r;;g oskg o1y
J—L EbA 9|— !'.E_é_]ll i 24 15H2 22|A|ZICt AS ZH2ME Palau SemakauO| M=r|, O] A5z =53

2 AHAT R At 2o ME S| ofsl 7|2 S MARIE HMAIE & AS 7"0|‘:f
] %

rlHN Y

o= " =
Yazes Mo oigh sk 2S5k O Z20| &1 FPJHUYRS = LH sier 2
2 JLsk= OIU( MIIEEE 54 250 Fake 0)x|= itg =3pS Org

SHHoR By S 2 92 4 gl
o § 42 EE NSl W 2 US Sa sheol Hof offl 27142l Ware st STt

|5 Wat RTIMY HAT 1 R A4 U B9 LT APIES JEHLRE J|5uist thee) B
ol Mol 10| UUOM AE B 7t 7| Z9| V| A WHS AT, HLI|BE AIE20M 7|5
Sio) ot BAE WIIS| S S BAE HAR 01D, IeR AoIEes 7se HE Y A
S5 200} 0| mRk O[2(3t FAES | HRIskD ZAIS| YA B AlAmE MGoEM MEe

tiers 2 M.
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5. #71¢=] Hed Ao &5

AL 93 steglol % AmEgo] Allo] BEF Sofalop jmRolN 971 A
daol sle molwct Fosith AIAZ A1Le AMstste] AAld] Algsb] g 7 A
So] FeiA Audat sjeusl 0SS sl Waolet & 4 9lct

Eolxjo} J|=Ro] 7|3uiskedr Ao QojAl AuyA £Qlo] Waxe ealoia(Re
silience)oll ol de E5IM BT 4 k. AAelAAE £4] 7150] B0 Gt} 94}
A A7) el joRS 9J3t A4 TE AQAEe] S0 WD gon, So Baa

o] 7get 2]~ 3 (uncertainty)of] o]27|7kA] dAtiAtele] AT et FY 28 o At

ARto| SRS AFst 9

B} SA|Ao| T HERQl Al 7)) fste] eldoln A|5Al Pelr|Eo o] wolk
A Al8) BlAd B4 9 Telr|e WA A AL 4 k. B8] edelAirst Ee) &
Aot oA FHoR AAE: EAS KL 9leS ety BlAT Awda £
o FeAe g2 ZAEw 9t Axoletn B 4 97

71estr Aol dda 5AI] A QlofA
st A4Aog L38E|ojof o= ALglol| Ojof] JFEA(Impact Analysis : 7
T2 Fo| ofd oHE* 75 BT Al I B0l Yool ZA, ==& 7
7150 A, FEgRo R Hshes stegols AR|she £o2 Algo] dasirt.

iu)

£ Al EAE R 7 5

-
=]

E5t olefat WS 2T 2 ok EAAE EL WAPIEY] 2AZ oRistel & Wast
QT TR segols] A Sath AnEdols A ghtio] AAEAIY] AudA AHoIA
clofsbl BRECHA Sopalo} o] s|Fuisto] that Eapd K20 £go] B 4 U A

olct.

P\swsletn st BEAlAo] il SolAlol |ERE BEo] YEAoR AEEL AQ
S AAlsP = ofglg 4 . 2= gt AE7IES et #4APF & @.—E 283
7] Slgt Wore "Wa R sh= bl sfdshe A|do] ea3g guHoR HalY 718

20| gt 10f oieh Zto]=atel Tido] viFAlstaL SHlch

Fotxlol Alz2o] s|ewist A A Ale] Chgolets WHANE AHE 2 ok A
20] ojra pe] EdCh ool J|s BAR OIS BAE F3t A% Ayl sdol
F05P] GEEC |4 ofgle Fe % /15 BE J|SWsht s Al vjAl: A &
L oerg Fio2 A2, eoslojof stk Holn 1 dato] thist &2o] ofAlE ulx| ek
Aol

o
|

I‘[I‘

u
;O
r

sowrt Soplop AEo) AIALS e Anept olFsicks AL 2ad Bejo) of
22 OIStk 223 AuUATL RS o|%S ofgE BfS/2 7o) BN 2 o oyt
o 79 Fz sfoelolg Slxe MEElolof ot BEUA Welel 1 A4S o 4 gt

3% Aladow Se ohvlop st Bro] gtk Aol

olof w2t g FopAlot JhE=olls e Al R Y 22 Frioiet riEe] Al
AH FR7en 22 AnE0] Ald 49 MR FYRILAo] Hs thefstAl ZiEE o
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of & Zog g,

silAte] (=)

O 239 AHHEAL SYAE|S SOM[OF 7|2Har TS0 THfet AARYE HAEM AYRRR|H(Local
Government Act, 1979)0) M= sHeh 3 S0 O MAS ST ARTHAOIA AYSL A2H 21X
TH7F 7| Sse] MY KHE dBfefy PAUE £HctE LEE FHotl UM UH HMALAUE 2SI

L oig AR|HA|S] YEHS AYsr2s o= THEM 0|8 AMEE= WES 2 i (A& 7|

=2 O

ol

SRS HSYUATO| SO MUSAAY HHUAE B3 2 FAS LY YEAUSHS ¥BIID
Qee & 4 QO 5 HOLLA| HHES ZSIHOHY7HComprehensive Coastal Assessment)E £3f
=]

B AE7|BS0| 20| 3 SO FOIR(S0] SalA, MEEH, AISIR, AMA JIR|0| T TSt £
Slm ZAREH A[29 YEES ABSD 2R AT ol0fFiCt Th HOPMEZARL SASILE CHsH
429} HEES CF2D Qs 20| SOl

O sfjioke| = 2 JaH(Coastal Zone Management Program)& SHEHQ| IAAS |15t MEjHOZ R|&7F
SEh WAlOZ BOP|UIAAS EEStE AIAKQIG] RIMAX| 9517t A4 ojite] 50%E X it o
SHEE AMESHL QA= SFM LEIHE =55 A2t = & ULt o2 AR|g(Coastal Erosion
Management)= 32| HRFUE|F AfX|2|3| 50| dfierzlAlo| ti3st7| gt HUUSS +Hs= LTY
HHAAQIN| S~ 450 e SHOMR|F RS2 HHA| - (action plan)zt 37| &ute] JHAAE
21 Q= Ao| EAo|n}, A|eg|t HRLE|| 7IUSH PR AHORHE|I) HHIA TS| ZA|7t ofd S
HOZEL O 22 JREE A= 222 7|2Haer ASA LRI A8EH £ = GR|E E7I0.

O AHHAE TRt RAIEQ o2t 2 LRt Z23s QhREOojUn QUTt SlietE 5 X2 T8K(Coastal
Protection Package, 2001)2 &3 FALAYLZ(NSW)FO|M O|R0{Z|= CHEAQI Z=ZaMQln| 3Hof
T oofsvt = ZAEE EHssP| g FEH Ee: ZRIMo|n  AQMERIE S HAMTI(State
Environmental Planning Policy Number 71: Coastal Protection) SA| SHQMA|Y HUS FA|5H7| I5H
AHEHAZ & 2 QU SHRMR|F| 70| MHSHAH 240 O|RO{A +~ UAEE sotA=dy 2o U
A& FEstL Ut SHOMA|F| JHATEZHO| CHeh FESE TR U AHAStL UM SHHO RO YRR
L 49Nl T SaF 22 HYEANEO| 2 HUMAE AAISHT

O 3tH, §liotE S A|=l(Coastal Lands Protection Scheme)2 19733 A|RZEI=0| SR EX|E F&0|
afotn EX[of ofs 7|2l 25 4 A E sEHotE WL 53 AYHENSW)= o EX|
S0 WA SHE of ik MY LSt EX = Z3FHEEY, FEIR|, ME7IR| §2 7|22 04
B0 71 20pMo|l ZEAQl WOz HEE 4 QUM SHR|TE, AARIFL| EX|7HA0| FOF O o4t
O WLfstA 285 = A7t U2 A0f 7|7H0] HO| AR50 FIpHo=2 H2|E|7| of2{2 SHE QUL
2L P HUHSZ EX|71H0| AFt RFE FHUCE IReE ALY BRI AULSH HFEE
ME Sl HAEEI 52 AFE A= 2OAR S +B5te AS 2L3alE &~ AN
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Sl=flote a8 A 2 weolch Wl 2age) 24 Adgel 4l A A
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AZEQolE HITAZ BRoh A WAE 7& WAl N4% PIAA 75, As)
b3 olatel 5, AP o 712 £9, 32U SAFPOP) T 712 A, Ak 2ok B
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