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Abstract

The Water Resources Agency (WRA) of the Ministry of Economic Affairs is the
accepted authority in Taiwan for flood and drought prevention and any necessary rescue
operations. The WRA main focus is on the prevention of disasters to mitigate their impact
when one occurs. Due to special characteristics of the climate and geology in Taiwan,
hydrological events that exceed the design criteria are inevitable. This inevitability makes
it a high importance to have a good preparation and a fast and flexible response when a
disaster occurs. Preparation and response tasks involve fundamental science research and
technology development in the social, scientific, and engineering fields. In the past, no



systematic method has been available to review and evaluate these related studies.
According, the application and the management of the preparation and response tasks
becomes very difficult. In 2014, WRA completed a study on flood and drought mitigation
and early warning research. This study seizes the opportunity to develop a structure and a
method to review, classify, and evaluate the related WRA studies. The results provide (1)
the assessment of studies in the past, (2) the issues needed to be solved, and (3) the
suggestions for the future technology development.

Keywords : Disaster management, Flooding, Draught



-qu‘,

'z

kERXTS o AR TPRALEFU - ARG INLFRE I RLT
FEGHEE AT BETZN SRAH LT FRGORBEZ - ot P AT AT

mMﬁiawmﬁﬁﬁ$%k BEAT BRI RNTIRFAERET

PELRITAR~ > HERAEA 2 L3pa9033% 0 H P Bh ~ i feic s g 2 en

B i

Z

k:g;}g"%eul;u |‘h}&’§§‘ :k;}gi\gs%, BkE ‘“j‘ Lo B IR ‘(;F‘r: » H gt 4
AR O frig A BRE R G BRE o tr AR A KE UE P RER
i R LT AFAEE RO T EFARAR B RS LT P AL AT o

pEi

/

P

“ﬁ"‘“

!
‘} %
K = A ¥ B0 R
2 | kezmunx | £ # © BEHE-R
w ||+ mwmEk |~ YRR PR
K PSR TR Ly
x pERRES | & | K i
,j§ Wik~ g ikdn « I o SEBROTHE
Y &R FAH T é é A SIIR) -
# & % LRE T I
A2 (|- kmommas | 3 HALby KA
)i 4 n:*;z:* A % F il T AL
REFRks | ) 2 |

& AFHAF o BREHR -

ES R0 ) SRR A
REEME

. BHRk

EBMA %S

AR R Y

e

FRERER

B 1 k3T FRP - R A o L E 34 )

VARITE A RSO ERE FAROEE 0 AR 89 £ T XTI pgE, 2T 0 AR
miﬁﬁiﬁﬁfﬁ”/%ﬂ&a,“ivhiiai BERCIBHTE (2
Ef-##af i3 l/ﬁzzl:#lm 3\@] 91 = ‘«qt_/?‘f‘;ri J\«f %‘:,\. = (%2)[2] %—}\@];J{
1§ ﬁ&%&g AR S ’Wﬁgi GG LAKTREEZ Y R EWY
AERE AR IR s H A G kM BRI UT R T

et LE M 8 R kTR
Iflli Pf/,’ I/‘E/é;i #._" E‘ﬁgf #:‘[ﬁ:,{h“fr'ﬁ jZ‘““%} ’ I/ )‘z ,J\ﬁ e :E' ?I“’[l]

SRS
EI
.7‘_
4m
Lv}
3
‘_4..
‘w= ‘*‘

R.E 85 & R.E 88 &
LR FRE i il S |
ey B K E R HeHp B S

FE AA] A Bt S ¥

}

RH 91
&R F
Jkﬂrﬁﬁjmﬁififglrfﬂﬁg'*

e ]

E] 2 ‘Ef_/k'f"r; }\’f ki:R u‘ /r'—‘?- gj




TR IBHE ) AF R RS SR EI e o TR BT 0k v f
F AN S T RPN 1 e N X *&%J?ﬁ? SUEHRAESIRLZAIBPE LAt g R
ﬁ%ﬁﬁﬁjﬁmﬁkﬁfH%§’%@éﬁﬁiﬁﬁéﬁ§2@ HOER g
®BALFE o F T TpFE ) OF S pcEiayEp 3 e 7 FEL G BIFE
TR B % 6&@& %«F%“fi}\ BREP FELER TR e Ea ) [5]
r

R

fr PR RERTE D LV AR ok 3 R R R BPERAR R K% o X

J\?‘J’%*"Fﬁ pi»'ﬁpg\.f > I }@F‘“:E)I;}]l{,zJE;kq, m#;_zz-ﬁi‘ai ,,ta*g:r. S e

B

ii‘“?é‘- BT e A e TR T RT3 h R T Sk E S RERY o

AT A R 90 ﬁfw’l\:r REEH 2 1@3%#:732}?“ W tEE S ¢ Fad Rt 2 Tk

7 ’E'Hﬁ\ WAL TR FTRPHEERTE T AR BRI F R “EJ fe Tk

REREFE M2 d PEIRAE TR RTIPRPFRFFEFTFTES 5 e

TRITAET FHS R (6] RS LR ERE W@ 41\7%]3 o
AT A RR N PRI E  RdpR RipIRiER 0 P A g R AR

PR ERSL S ERPIEL0 E-200 & 2 E 5 E R R "(:}%‘-%5’"4\‘&»’

QEbh0EX/2p 2 TH0 EFH/2 p 2R ) # ﬁ—g TR ER ERpEDEMEE
BYFE 10 &2 g2 7k n%;ﬁ A (85300 /P ) p AR 93 E A2 G AR
Hll%‘l‘f‘“ﬁﬁv TERRERR ;l?fu\r’ ié#%’klﬁfﬁ:%’i%?%J B TEgs
AR YEiE ’Qi‘tr«“%\@]*% PP AR o YA R O A Tk

B J\&zplﬂ’ LE AR ERLIIRF LT IR nER T ED P L
R S :PQ%J;D F X T8% 0 M A E TR R ED RhY L F RS R
FERE S R A F K 68%[11] -
IR WAEITE KRR LU T FRERAS IS S KT RERAE R VR 120
£ 7% 00 B/ E 0 B P ITE R PE A 0 AR E‘T& % 5 50 H e/
p frﬁ 4ok £ 120 §eR/p o BIATHE G KR ERR A FpE 170 5/ oo
RAEA PR AR 84 ENH Y Bk B RSB AR R R TR
RELEAAE P FyHT L AR B EHLFLMREZ H SR E Yo
AR EEEY 2 it f LB RREAIEE BT 5 30 K RFREG L EFAR
SRR S

e

2N

95 FEKE R RMAE

98FEKERRILBREE
FAEKNHARMEENE
100 KKK EREE

90F KEFRIE

TRt
B F  ATH-64% 65492 34~
S 2 ARER TR T A
‘/#: (AehzE (GRIEH R E oM~ %,
RI@ Gk ZMZm) . RERS ; 5
4# Sl by A K CETRPN 1 o \/";“ -
7K ) ;‘v"”,‘llg;—,,ﬁ; s!z‘ﬁ)‘c ¢ P

T04-894 -

ARk AFE2ZK KRR RPLRE T2

(Br4s -9 (kfodik® ~ KT ( S 31 K 2! e

ELE AN $3 AR QEAR - mON

it%tl# *A*ﬁ‘t_:i-n&d&
. )

100FKEMMBRANZS R
OSFRIEKEMRBNRMBEEZEEELSE

Tk

Bl3 ok AP REBEATER



ARG Ep ek TR ARG d > X R A R EONGT S R E b
R FlARMER e A h R (AR 89 E LT pfEET A F 5L &
B B RNTLE RE P CRBIRE TRCARE  ENPRL R rEE e
2R AR E S 0 3 R Mgl ® RG] o peh s ik 2 0F 1 (R AL

‘H‘b

€ FEZ AT EARY HIIFREFA%T FEEE CESAES I ELE
Zﬁl&ii,{_";ﬁ I’Lﬁ;@‘ %?g%i’-}mfr% ]"I'.;{;T‘ o

AL RTRPN LR RREEALBE R PN R EAY S
AR P UEARRA IR EFER AR A a TRBREETL I e T RY
it o By N R LR EIRE BN LR e B 0 ML 2 5
FEXIOKE LT ERE BRI PEIRRARE A RRBR R EAXE
p@ﬁﬁﬁaﬂﬂ@’uvﬂzﬂﬂznﬁguﬁé%§ﬁﬁ%&iﬁréﬁvﬁgk’“nzﬁi&ﬁﬁiil
E L enprpt Wan g (R ¥ o AR F Rt R KT RER
fobr ¥ i @¢é«1ﬁfxﬁﬂ’ﬁf%iﬁi%%ﬁﬁiﬁ%%ﬁ%@iﬁﬁﬁ
i el iR 2k o FFENEERES DI P0 REFTERLE LT PR
R R TR SR REE R RIS RFTIRE B B @0 E £
jade kL o

AR o AELERARRE L REBP RS PR AR
THGZ BREBP F L RAED PR Y TGRSR R RS WP R PR A
BEEH S A - ERPBERIFOIZRAFEFEFEINARY A5 LREAR
103 & & k& G2 FEREPH2 AT Rhgd A FEFT S %5 5%

PIEF AT 2T ERERTREY R RGeS R BRI RFEFHR
FREARIIE AR PG R WA ARE THEAP RS BRAERDEY TR

Y S R

T E j’;}_ﬂ’.ﬁx‘g WAL Bk A FE B ,J(;E.‘g NRTE A OF ) R R ST
Kevin Sene # "TFlood Warning, Forecasting and Emergency Response ; [27]-

PRERER ROOR Ak S k0 BRI R 2 R B B LR RIEE
e ’J\*F‘.ﬂ;a ?ﬁ%}@%éﬁ%&/) v 4Bl 4. 97 0 ERIEE(FLOOD WARNING) 7 ¢ 457
k2 4R & (Detection) ~ & A TﬁF%‘E(Thresholds)f\?%S‘F%#
(Disemination) % » 1 % GE-RIFAFAF PN 7 ¢ 53 FF4F 4 vz ¥ {o B ¢ (system
improvements) & » gt ¢t ?%/@%P\ FedeF % TENAES 2 (Flood emergency
plan)fr & %% 5 7 ¥ (Public awareness campaigns)% -

PAKE CTHBEARTN FPRFAZLOREESE T £ simu o H g
fr‘fggﬁ MRRTE S ’&i\“%{il& FREERPEZ Bk 2R T80 F K
r’v”:—*rsg?vfé‘fj(lﬁ,@ o f AFCRrE I KA AR 933%&}‘]‘3}%{’?&? Bk
MBI AR A AR L. rr o Y MR LA PR RS



#F ELNZ AP TE: S B2 M B (PRFER IR 25 o [24]

=

EAVRPIE AR L0 & Tk R ‘Uﬁ]‘fﬁiii?:“’*’}@’* Wit 2 BB ERREY ) e
AMI02 & T kE AP RPAFEEFFRY ZFE2FL(1/2) 3% 2 kLT p
KEBT S LT REBT RN 2’?ﬁﬂﬂﬁ&mﬂ$T%ﬁFW&ﬁ
TofcEar TP XERORFIFT EHT TR G o SRR E X RPHEFER
B 4B 6. T o B P BB R T B R R FEBMRE L RS R
S JE o

AT AR S E S P A2 H s FRED %" R RER B T T
FERARERXTES 2 BRESFDEMP F-RO RPN TG A TRPIZ
SR “«u(Momtorlng and Warning Service) ;~B. T X 2 b *& 4 47 % 4c m3iF * (Risk
Knowledge),ﬂ ~C. THF @yi{r2 i 4 (Dissemination and Communication) g fr
D. T % 2 % i # (Response Capability) j2 BRI % Tp4R & # & 45 5 = iv gL H A ~
r“é#‘%}iﬁzﬁ' PALEE > U LSRR E > REREE AR REFNE
FE oA LT RGTFRR AT ESF 111#?4“—"%%’ PE AR > RIS HE
Nﬁﬁﬁﬁﬁ%*%iénpﬁ%ﬁiﬁﬁﬁ%m1@@§§Qﬁ,ﬁgm{g@

T RF J\—l’m«krT LR SR PRI FTERFEE -

o

FLOOD WARNING EMERGENCY RESPONSE
Detection PREPAREDNESS
For example
FLOOD ) o )
FORECASTING Customer surveys
Public Awareness campaigns

Media briefings

Thresholds

School/outreach campaigns

Interagency coordination meetings
Flood Hazard Mapping
Flood Emergency Plans

Table-top and full scale exercises

Business Continuity/Resilience
assessmenis

Staff Training
Forecasting model improvements

System improvements
(instrumentation, communications,
dissemination elc)

Inputs to flood mitigation projects

B4 k3w~ B2 @k supr s Bl (Kevin Sene, 2008)

= A
- Hik A D2
- HEs. Aok EORE

ks o Bl

- ERORH
. : - FL BB

N - | - Ekmm ez onH
EEHERORE
- ADKE B RS

SEEET . BRI FE

AT
ML Erd

I DERE
= ERER RO REE
%Q}(ﬁf& - G &R EROBR
AT

- LA E RO R
- RihaEE. B
- Bl sk
- SRR RS B R

= ME ki ORERSE. 2
= KREHR G TS AT

HEA L IR
HEF

T - B
IR

= KR TER DEETL

- Ak EiEEOEE

= AT BT A R v A

=T by MBI

B O P AREIS R APeg B 0885 & &)




AHFR - $@

e Bk AT
HE o BB A N R
b S Ty e
& o EBAKREBAOKRIERAR
B < ORREE . BAEH
% e R BARA o K FRmsEAHRE
¥ an o RRMBHNEL
E 3 o IEP R Rt s ARBMEHRFR
. o mpiRM At e SR A
: 2
@ o KR B HIMRRZIE
© RXRMA BN 2R
E3 o BT RS R E AR A 2 A
.1 4 o KA KW MES B2
o B MK BT G
\;7 © REESATEBREH AJ)

W6 K5 bR A A

SRR %@ﬂww%mkf%if?kiwﬁ ERRE S T
BEEPAZ A RRKTFER 2 BEESP F > FRES DET B 70

,l‘j\—rj‘f}‘:*%)z g‘k\ﬁigf‘?\éﬁdpg o

A-1 k2 RFFR KR

oA SFRUEMERE CF ’i" ER SRR AR S SR & R A Pk
(Remote sensing)B~t8 B & K o L i T > Sufplfire 357 wh B (s ~ 2
BEkE-RER RESFELRR)-F 2T (“i%ﬂr Boid )~ ek 3 (FE &)~ S
ZREEGPFER S RRFE) R APRCRRRE)F I AH RN F O
PR EF TR ESEE s F 2 wr%f'r
A-2 Pk~ P2 FEAR P2

PRS- B ’Cﬁ%‘%m%*'ﬁi KREERAFAAA R LT R AR
E l/ﬁ:f—ﬁ—ﬁ\ {3 L EM O bl ¥ P (Leading tlme) CTEFER
(Duration) ~ ¢ % € %iii (Depths, extent and velocities) % o iR -K{F2 W
TR i % p #ud R B (Remote sensing) b 0 5 it 3 B { HAE T AL
Bep A PR R TR BRI R GE R > AT RN B B 2 - FTEF
AL e 3 a2 T O IEAR SN g B A e A G R0 (Physically
based model) ~ #£ 4 #-3](Conceptual model)frii3* i3] (Data based model) - #7
PRI AN EAAS B fReRb 2 P2 R S8 BERT M EF IR
Wi RS B ZEREPFPFEFEY > A AR I HFE A4 g7
A G EY S RfepF R nf R E BB ESFEFHR T A »,Eﬁ%rﬁ B 18
P’“‘? BAp ik B T ka4 enfiEs o W SRS T @ E R 03

SRR LR
IR EIEN TR AP BFHEAAR S TR S

ﬁaﬁaa » 4
BosS B iR R o



BERFRES > BT 2%~

RCFF RSB REE ArES 0 B ERB LT %5&%#ﬁﬁ#l£m
defE o 4 FUERED L2 ATH R T B LB B
AE S ER R ET o fALEERTIN ’%%1@?3?E§F%sfi\m4t
TAS PR3 L RECTER 2 RREDBIRLDZRIFL - “TIUBERRBI T
ERERFHE LT OEE FIL R RAA P RFENEFLRBFTASALAT ] ZFL
M TR E LTS RFLEN GRS ERE L LY R CFTRR
Mﬁﬁﬁﬁ ’éﬁf%4wm&ykv# ARG T RRARDER 7 Ry

R R BB BT ENE T RIR 2 AR R 0 02 BN R R Ak B
“ﬁiﬁm@%%@,ﬁ@ﬁ@%ﬁ%mﬁﬁﬂa»@% FERARR RS LT R
2R EBVEL R - 0 R TERDC FRE L FIRETER LT B
LEEEES L L I ST R RS S L R SR S 1
R om0 T 0 BREALRTADAG > SRS T REEER FGE
TR AVRIEE LR TR A S T B PR FARTET T Tw@%ﬁ
YoeruE Bk o

C ,J(TEL; ki L’fu’;’!lﬁ&%é'“

B OEMES “-¢4mwﬂ AR g = 2 o ATFT ] 0 PR R 2
CHF AT A S @*%@%ﬁ*mﬁmﬂ’ﬁwﬁmﬁW%éﬁ@@
B - BAGEN AR ’?]é;%,‘i;@; L R % JE - 3 (\"%*{frﬁq,’?”T FE (R2
LRI FEMRRGENF o A RRERY F oK F T PR e TR
e ¥ - B GERERY > ok iaw a%?ﬁ# =N Sz A S 1 A
@&méwimfﬁﬁiﬁxi%‘fﬁ ﬁ%%%% AR REliEs 53 7
B~ RAcEFAE > M2 AT §- BHEEA > H5 5 2 B E R
%éaﬁsmiorﬂwfﬂ FAEN m}@*ﬁd}@—gé*‘ﬂ FeESEE S 2 &
r%;fro
D-1 488 k5% LB RTRED

FUTHREBEFA NG gF A PRz P L2 R S H PG RS A A AT
%%ﬁmﬁﬁwﬁﬁmﬁwﬁ% T R/ TRAEEAAR RS LT AR
1 TEEELARPFIAE D o T EE LR o S B o LT R
FEH KBS FI s R R R R R o B TR R

D-2 % hgskE L feE A

s_.

EH ARG REPR A 0 & T FS AR ARG S A g R Ui

BAE O REVTFATRAS T BRI LE N TP AR R A e
SeERFEE LTS KRG E*Eﬁifﬂr%“? 2 p ¥4 Ed o e G bF
e 2 FRAcEF F R CRT A > T I D BB TRk
TR A e



Bofs b i L 4 ST
28 BIE P -

@7 rlﬁ‘ﬂ

B Wt R p ek 1 B R P R

A2 H RRKE R 2RI RE

SIS I RS T LT Y REVEE SIS PR

2

ER T R (R3285)

A1)k 2 CHEFE s ok 2 3~

%ﬁ“fﬁ'%f;‘%%?ﬁ OB & :Q'ﬁfilg’*ﬁ'

(A=2) Kk = BLip] 2 SE4R Hoiir & =

B MR R AR MR TR IR e ok SRR
MaEdp k¢ SR O S kR O 5 R

B RFTREL2 REFL2LH

=l

AR DR ES KRR DRSRRES R E R Dk A
R AER P AR ORI E S R R A R

BRI ER R AR MRS LESN A R Migh hiE
R M AER P AR DRI S ES AR OREPERL
LRSS ¥ HUEEEEY X TS S oI LR EY T8 St ot
piMRE KT RERR LR

(C) k2 '\]’3‘@3@ i 25

D P TRk @R E s DR TR e

R Ty LI L RS T T ik A

(D-2) 8 M fir -k % L frETr

Dk % S0 R maBR S  DAR D R FRELZ 17




250

200

S| R R
T EIRAE
m TREEA
B RETEIA
mKRITEE
m KRIBE K P
KR
nRESXA
KRE=EH
)5 =E

150 —
\'
|
{
100 | : 1 : :
\'
50 1 - B Il &
91 92 03 94 9

% o7 o8 9 100 101 102
STEMERERE)

B8 A kIR e e 3 d et A E T 4

() o mw

RS

m@mﬂxggﬁa@%%ﬁW§ﬁ@@%é’ﬁWﬁ#f G S
Rkt B9 TRz UFFRARBRZF L,y v Tk pmpl 2 3p ﬁm7ﬁ4
B>t pLipl 2 748 % ¥%o(Monitoring and Warning Service) = B » T 1’7’ REREE 2
B FL2 %D BT R G447 % s @i * (Risk Knowledge) » Tk 2 ¢
BEEE2 et g B F e A LBDDEFF B {r2 i 4 (Dissemination and
Communication) > & s T2 M k& L RF RSB, v AR fe kE Ip g
zz»,ﬂ F e L % it 4 (Response Capability) » et cha g 28 45 % S RF
AR F AR E SRR 2 RRER TR Bk EER RNED S
Ll R
jwpﬁ;: PEAICRAIF A RILE S ARI02E L PR L R0 kT E Rk
LT DRER R BB EBPER R RN KR PR R F T R S

’
K+

PR

e

A BLBIZ 3 + %u(Monitoring and Warning Service)
&ﬁﬁﬁ@*$%= K RRRLIR HE

Boo i g dbauz i ot
KFRPIE S L PEh BT
BAPERLCTAEAR

PR 2 iTiR K BB uE B

B R AR



TLPE B AT Tk LR R
%$QEEM£&%ﬁ%@ﬁ4%£
S LY A N
EAREAB R %%$awﬁﬁ%ﬁ
ke BLRIEES K R A4 s
fods it S AR A 2 R

pdeit kR s
PP E TR L R SRR £
® HUEEFHfrd Wk d oy Fig
® W ASTERARRAZE
® HATARTRIEIFERE R &

B % h'%~A~4+7% 4 imi@* (Risk Knowledge)

EHAFREY =~ %

® - RFKEEB(FIEAFES)FREBRERGRE 5 LELF

® ?“%*%ﬁ(25JWWQ#F@U‘%ﬁ%$§ﬁ%&kﬁﬁ%#ﬁ§9‘
AR EA xﬁ*ﬁw

® RDE(E-KRXYFLE -E-~FXUELE - XLTREY )~ F X
T E S RS f‘-"’J(‘T' [N i DERRTERA FE K

° QQ%%@%%ﬁ~$QEw£ L AT B E T kB R w%%ﬁﬂ
GRS LT FTAELET L AR AR LRE S L8 R
RFREEARAE LSRR FRARE D D@ R LR Rk
BORTRR AT A Hok kAR ATORRE AR D FREE L KTR
REAR L R



TP B L AR

C HF Biffr i 4 (Dissemination and Communication)
EMPERY & F

® FF Rl K TR

® RAIFE R 2 ki kA

® KfIFLFEAMTUAM LK

® k¥ FRLEBEE R LS AT

PR AR

O FaibE it LR

® Gl ARILT AL Ry FAR

® @%ﬂ@?%%ﬁ*%%%ﬁﬁ

D %% % i 4 (Response Capability)

EHA AR %

° ﬂ%k%ﬁmﬂmfi\&ﬁﬁﬁﬁﬁﬁﬁﬁﬂwﬁﬁ

O NP MESF N K BE AP ORB TR k

® PRl kP Al AT (204 BALE)

® KIPRXKTEEZME K LEE TR R LF R BB LS

® 5ﬁﬂ“k2%5ﬁﬁ

ARG S E S

° ﬂ#%gﬁﬁifﬂﬁﬁ%%$%ﬁﬁ

® PRIFTADEPBIEREELBT ELEfrRNIERTHELR
BEE

@ Y A NEfoR  FOE A A R U AR AL A e R
MEF L UL ECANREMLAPE DR B FR

She
—



KA e A SR AT g h 0 HON A ROK S AR EE RS e

3E ;i,‘-kr'—f :

A Bl 2 3p3F &k *e(Monitoring and Warning Service)

ARPHFEHES B

® TEEIEAR-KF e BiRiT R EF IR FRE

® pFit LFERIMEMAERA S P

® AR H ORI BB T AT

® BB ORI R frRS e

(O il s

@ Mz AFEREELATHREY -EY L F R THET

® 4 SAR#frm A EBF B PHEICRL ¢ RHARITEE 28 IF%

2

i poBs iR RIFE Y R -2 2 RO TF T PRI LR A
. :u”]%_iﬂ_/’a\_%q_i A"“}lﬁ‘iiﬂ-_ptiwp\ ﬁ‘ix\ /ﬂ Pﬁi B\E{El ]E‘Te‘?:;m

BB 2 e
ﬁ%fii‘ @’ #I“’

® Forua A KIFHF R RAIEFNEL P HBIE R S SR IR
FEE

B %2 h*%A+7% 4 @@ * (Risk Knowledge)

ks B AR o

® UEFTEHFFNAIOR UHFRARALITERBFT  EN EfoRR LR

@ iR UTFEFATER

® RIRKUFFTHAIrEIZEFTHROIFEBIIET L

[SE L8 ke B g

® FREIFFKAIRE LT HRHMNE L L AR ok R AR T
#EWiErJHFH BE DR R R

® B¥epd LT RERRBEI-BELEL ¢ HIh fook Fh S TR A
”Lr:tﬁf A TE s RE R AT

[ ] ’;?/{%1‘/3%}—-'51/&/3% e },Q%J}i/{ﬁ—"k’ﬁiiﬁ @‘ SRR /%*/Fﬁ”"“r\
FEIMEH >4 Tyl



C ¥ #Bf{r<# i 4 (Dissemination and Communication)
ARPHFREMES »

® TR FARERG BB TR A H

® FHouFTBEpgoks TRIIFETMBES R
ek da b B P

® AFRBUFFHL-SPFENEOIFBANFELARFFEL T K
%
® ZIPABTAEFE BN F S TIRL

D T % 4 (Response Capability)
ARPPEFREMES

® it P AN ok S F R B
O WK RULT RN AERLZE B

@ WAEFPAZIfcp AP AAREF E 2 FERB OB F o UK G p B
;zi‘fr Plisb'_’ﬂg;kiid'&‘glilﬁé"ﬁ

RS Y- I
@ [EDUSANREPH BRI ER LT SHERN L EE R S

4

© gk~

®o N

9.

10. !

11.
12.

ARk 1%, 2003, ’M'J;z% RpEtRFSE R LR 2wt E5(), 2
W FE, 2004, ARRlESE @2 3, S

At fog, 2004 AREE R ERCT REBAD R, o8
AR %, 2008, Ckflp L ESR, S

SR, 2009, kLR F AR E, S

FreleB® R F LR 62009, B R F Bpew Bt & (% R 200971 20127), o
il

EAIRR?E RIRAR%R A7, 2009, 3R E FisokH R BB EE?, S8
EAIVRAIF, 2010, R E PR EIFEREFH Y, S #

FART, 2010, kR T AR A, o

Rtk 1 % 2010, FR A ,.f%@,ﬁ VR R BRI BT FIR £ i R iBe R
BRI H T, L

$ip0,2010, kflafes wAEEE R, o

B RS E gt de? w2010, B X R A e B R, 5%



13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.

29.

30.

31.

32.

33.

34.

35.

PN R P s, 2010, B R A TR wulp R TE R, S
SR, 2012, B R ETREBEBEEBIRALFAL, o F
EAIRRAIE, 2012, TEFRRUIPRET FAH R 2 EREFEL, SF
AR % 2012, 37 Aok 1 o & 32 F 2013 1 2022 &, o
Ry %, 2012, BT 2 A, S

FARITRA %, 2012, kAU E AR, oA

EARIRRAE, 2012, OB U R R E RET R, S

RO E, 2012, kR U AT R 2 B R ERIRL, o8
SRR % 2018, (KU S E AR,

EAIRAI%, 2013, K E S RARER R 2 F BT (U2), &8

EARCRIIE, 2014, KR R RAHET R 2 F BT (22), 2
215205k K222 22275 WK, T 22,022, A4 sk £.0p &,

P21 R, T 24, 5 kEENE, P A,

Rt 2y, Ta1l, pa2l¥ 58 2RkFR:4E, P A~

Kevin Sene, 2008, Flood Warning, Forecasting and Emergency Response, Spring
Department of Water-Resources Engineering & Conservation, 2009, LESSONS
LEARNED FROM AWATERSHORTAGE DISASTER IN NORTH TAIWAN DUE
TO ATYPHOON EVENT ON RESERVOIR OPERATION, Taiwan.

Dept. of Civil and Environment Engineering Waseda University, , 2009, Global
Increase of Natural Disasters and The Recommendations by the Science Council of
Japan for the Creation of a Safe and Secure Society, Japan.

Hiroshima Univ, 2007, JFES-WFEO JOINT INTERNATIONAL SYMPOSIUM ON
RIVER RESTORATION, Japan.

Immediate Past President, Myanmar Engineering Society, 2009, POLICIES,
DISASTER MITIGATION MEASURES AND INFRASTRUCTURE
DEVELOPMENT IN DISASTER RISK MANAGEMENT OF MYANMAR, Japan.
Institute of Civil Engineering, University of the Philippines Diliman, 2009,
DISASTER RISK MANAGEMENT PHILOSOPHIES IN COPING WITH
EARTHQUAKES OR FLOODS, Japan.

Ministry of Land, Transport and Maritime Affairs, Flood Defense 2012 Brochure,
Korean.

National Institute for Earth Science and Disaster Prevention, 2008, SEISMIC
PERFORMANCE OF RC BRIDGE COLUMNS BASED ON FULL-SCALE
SHAKE TABLE EXCITATION, Japan.

Tokyo Institute of Technology, 2009, INTEGRITY, STRENGTH AND
DEFORMABILITY IN SEISMIC DESIGN OF MULTI-STORY STRUCTURES,
Japan.






