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Abstract

The study of flood resulted from typhoons and storms at urbanized area is
considered seriously accompanied by the rapid growth of socioeconomic development
in Taiwan. The management of urban storm water and the pumping stations is
therefore brought to great attention, for example: the paralyzed MRT system in Taipei
by the flood resulted from the Nari Typhoon in 2001. Therefore, the flood has crucial
effects on the protection of the lives and properties of citizens. The locations and area
of inundation are affected by the function of drainage facilities, which bear the flow
from the runoffs resulted from the rainfall. This runoff flow through the streets and
the inlets of the trenches leading to the storm sewer before being transported to the
water gates or the pumping stations in order to be drained to the rivers, lakes, or
coastal areas nearby. Therefore the phenomenon of inundation could be simulated by
integrating the inundation model, the street network surface flow model, the storm
sewer network model, and the operation model of the water gates and pumping
stations.

The purpose of this study is to review several urban inundation model theories
and numerical models to evaluate the advantages, disadvantages, and limitations of
the existing domestic and foreign modern inundation models in order to choose and
apply to the local cases in Taiwan. In the meantime, the sub-plan researches such as
the rainfall distribution, flood control and drainage facilities, and the urban sewer are
combined for the analysis of the urban potential inundation trend of the applied target
(the Yu Cheng Pumping Station in Taipei). Related suggestions and measures would
be made in order to achieve the goal of improving the inundation control in urban
settings. This project would be a three-year study. The first year would be the review
and evaluation of existing inundation model theories and their computations with
emphasis on the research of the boundary conditions needed for the simulations plus
the analysis of the sensitivity of the model variables. Entering into the second year,
Cases study is the mainly purpose. Choosing same study area for simulating and
application. Counter-measures and suggestions would be made in the third year, after
attaining the results from the potential inundation tendency analysis.

In this year (the third year), this study continues to integrate the results of other
sub-project researches and focuses on the potential inundation tendency analysis by
using SOBEK to simulate common application objects (the Yu Cheng Pumping
Station in Taipei). Nari Typhoon went through Taiwan in 2004, causing flooding in
the area of Songlong Road and Kut Road. The reason of the flood was because that
rainfall intensity exceeds the original design pumping protection standards of the Yu
Cheng Pumping Station. Therefore, the Yu Cheng Pumping Station was expanded in
2006 and completed by April 14 in 2009. This study works on the flooding potential
analysis and the comparison of the flood losses between before and after expansion.
Finally, this study reviews the flooding distribution of the shared use of the objects,
and proposes improvement and benefit assessment to the area having severe flooding.

Keywords: surface runoff, potential inundation tendency analysis, inundation model
Il



N o111 = Tod RSP RP USRS I
TS 1
11111’“'“%7"’““5555” .................................................................................. 1
L2 B 7 3 B PRI i 2

AT L T 2

A 3 N 20 - PRSP URRROPROPRRPP 2
g Q‘[ﬁ%\}"ﬁéﬁ ................................................................................................................ 3
2.1 B B BB IR E B TR BT s 3
N N O B - TR 3

2.0 2 B B B 3 B T i e e 4

2.2 SOBEK LU B BE B oottt ettt nree s 4

S T 1 TSRS SPRUPPTRP 5
S L B 1 e be e beearre s 5

3.2 3¢ ﬂi%’n .......................................................................................................... 5

3 2.] — B N e 5

3.2 2 A B T TN e e 6

I S S o T 8

s BE* % TR 9
4.1%521:’.“?5"73»‘#7’&\”% ...................................................................................... 9

E R 10

A3 FE B A5 3 B JUH T 11
B - O 13
4.5 3 R EE 5 Sl et 15

SR e S 18
DL B BE I B8 Bl it ara e 18
% T R 22
521 2 A 4 K L IHEE B 2 i KA T oo 22

522 2 2 3 Rz IEIE 18 2 T A T o, 23

5.3 B KA A A AT e 25

5.3 LB RAF A A B i 25

5.3.2 "R WA & 20 LB i 26

5.3.3 "k % 42402 3B E oo 27

B.3.4 B1 2 21 F S B 0 Ui 29

By B ER BT IR TR et be e re e 36
B oo eeeeeeeeeee e e e e eees e 36

I &= SRRSO 36
%3 v‘)l?e ...................................................................................................................... 37



44

R AR 3 R 2 R e Rk 3 (D)
ZERFT S EFL
34 %%, ¢ NSC 99-2625-M-009-002-
HiFHR:99£87 1p 3 100&7" 31p
S R LR
FERAFLE
VRFELAR K

Pl

isﬁL
i

5

El
I
ra

ok
hr!
=

%k
ra

wht
-
=}

1IR3+ 52F B2 P e

9%%%§ﬂ6§§%&56§$ FE ¥ R gd Emga MGy
FTHTORER R A E BERERE X FIRP SR @4a,Ar%ﬁ se s

H
& SF;FK?‘ CIgp FEE T ﬁfﬁg‘fay'g_f*f‘&/——}\m RPRE pAEE & 5 4o
FRH P RE R R R P2 I T S R e TR PR
FFB’EEC’

d3TEIN R O R BN S o R LN AR B
F LA AL RREAY ?ﬁ 1‘3*:;\5‘;?&’*‘“‘/?*34;1\ BTG B
AIFF L= EFRGFTELD PR IR ® B R T R E kRN T

Pk E RGP RN B E LI EMMAY ﬁ@,%MaAw\%ﬁ
PR TORER A M D 2R RAEATZ BOR R RS B HERERT ER A
FgE LR
B ELRD TS RO R O TN 7 SRR
RAV FREFERBET LS - F - EL 2R HRAATRLIC
i

‘m

%ﬁﬁﬁﬁﬁ’ﬁﬁfwﬁ‘ﬁif%f’ G SRR R AR
RIE e ﬂﬁ*#ﬁﬂwé&iﬁ%iw@ Fe iHirk* e
REE AT ﬁ*mkii Pﬁﬁt;}% BiSfe g BRIV E S BT

R A PR LS A R KT 4R R
ST ST € m;mﬁwﬂﬁ%’vﬁhw BRI A Al L
3 /ﬁﬁ:ﬁ/ﬁi 3 “*3— =3P }\/#}i 5‘7]—;]}* * J\/” e $ E i %L%’FK?“ 2 ?\ffé’k

ST

v

"I%{*#ﬂ‘%’57 PLE S



1275 & % frit

“—Eﬁﬁﬁﬁwwzéﬁﬁ&ﬁ@ﬁVﬁﬁ?“wﬂﬁ*%ﬁﬁ**%%

B R EREE TR L H R PR H (0 2 Ak
fed 2001 &2 P rRein F TSR RS Sl R o A A&
B SRS AR BRA S ST AR Y RERLBA 0 R 2 S )
AR R T B eREA e TR £ ORERTE R R RS R RN A
$HRE L e BB kR S 1 B - R KRR RN AR P
B MR E T MR MR Sl 2t JE Y R BIRR B RRCS

PEREARY L E SR S e AR LR R
SOBEK #£5% 1T 5 15 47 § 2 o * HE3

FoERUFF - ERDER GO FFTRE LR R HA(S A 2R
keb)z g h TR Fie- B AR TR FRER 22 h o Sl
POEHHE N AP R T R TR R R kE o 11 2001 E 9 1
ii@?%%iﬁéﬁﬁi;*HNW&lom%%U%rihﬁﬁ AN
R RBERY CHHE PR H LR RE S 12008 £ 9 1 3 &
i%%éﬁﬁ*ﬁﬁ’iﬁﬁifﬁﬁﬁﬁﬁ’Bfﬁwmﬁ%%°

135§ i

i&g%w%ﬁﬁﬁwiiﬁpwhgﬁwﬁfgbﬂ’ﬂfwéﬁsme
BB E P Y # % (547 23 W R BIRZ B 5B EF LB A7 2 &
ﬁ*%%%WQSﬂ%?ﬁﬁwﬁéﬁﬁ’”ﬁmﬁﬁﬁ@ ECuE L o & |
BARERE A ER-F2ZfFFE ke Flt o AR 95 ERF R AN REGFEL
A2 X 08 E4Y 14p 1o AFHRFT AN REFEDEFEEEGFF L
el st BEHE DB RFPLA 2V EFOHB IR R B RZFRS G
FAEEF BT O R R E R F TR

L ERIIEIHEP

- =
1 307 Ryt 2 3236 & e v g
2. G RPN CREH IR R ORRS BB R R
3 ﬁ“d&ﬁqxﬁﬁkP‘ﬁﬁ&&W R E AT
4. BEFTETESNLER
ZE
RYREF R HEAATHE TR R R F ST
Pt 2RI e B R
H ot R 2 T HER

w P



4. _,7_:51_ 3 —‘J—é:é‘%£*s_q;7 frg;E,Jf‘j:.
¥z &

1. B d eI 4352 ez L
2. EREF % RER ST

3. ’J\“’C']:—g %2 Eﬂ%ﬁ‘i‘h;{n Bali

4, FREFWPEFEBET hRzEz

=~ é)lf%'}*)éﬁ

21 E P N BEERE R AT

BP0 R A R Y R AT S LR Y B A
:%5%”5?}7 '/i%/VI&IEI“.lPW—‘\/i% /ﬁ’}'ﬁ-i\‘}@}}" ’ u—r:;’*"/(ﬁ]ﬁ*tg'{ﬂ Ql}?" ¥
é%}?o

211 indcERHG

By T BB TR R R RET S 2% Rk 2 A58 5 4 ¢ Gustafsson (1971)

Flr 2 F > e RN KA 2 AR TR TR RN S E R 2 TR o
Xanthopoulous (1976) - Katopodes (1978, 1979) - Balloffet (1982) % i = = aficia
BOFS BCEE R SR e T R R kiR 2GR & < Preissmann (1961) and Cunge
(1980) % #ik jo Fikd i ah et fe L ATF B2 BBERYE SR EA
oo R - RIS KRR R B2 FRIFR S TRFRFZ L
M R 20T R oo 215 Vongvisessomjai (1985) TR EGUR Y AR B
TR SRMAR S FRRRFEL R BRI LDk BE VR T Sk
iz -Garcia (1986) % 2 MacCormack scheme & #* »* = %2 % 3 > 42 ;% (St. Venant
equation) - I H-#E R F%Twm -k ok A 4 Tk oi(circulation) 2. 35 - Inoue et al. (1987)
% 2 4% 5 4 FI(Stagger scheme) » Hiod = iR KR R B > L K fRAT A
4 2 47 F 42 - Aknbi and Katopodes (1988) ¥f4= 4@ -k m 25 -k i@yE > {*
F A E G KRR T R Z FRUE o Han et al. (1998) 12 BgsN i KR g
mu%‘ O FHBY B SEHNES Y R 2 2% k3 - Ferrante et al. (2000):#.&
SRR RES R RANE T A PSS - Dan et
al. (2006)1¢ * 7 LR Z R &% 3L /- B A yf.“lfs_;\ ) m“”’ 2 }@’#
A% g P P B 2 5 ™% o Sanders (2007)% % A BRI R 2 3¢ AR 2 fciE

7R i ot F oK HESN 20 42 47 2 Gouldby (2008)%# %3 %iﬂ'lfw\ =7 e &&* ,
2 A RBB R EEF RMBEZM G F R ERE R R D
W e 2 J\/#‘fi s IR *"f};r%__l_/a o Kuiry et al. (2010) 4 - FE? v 2_#HciE ’]fs_;\’]fs_
o T RONEOREEZ B B N kIR - BT VR R T 2 0 E R

3



KR Z AR AIE A K2 A R e R S RN RS ER
A
kv PR TS lff’ﬁ WO R o

212 %3 im S R

Frank et al.(2001):& * Delft-1D2D % & #-3% & * > & ~ ¢ % Liri
Garigliano £ -k % e 2T o b o WEEE KR > TOBOR LR R BB > (T
£ LA 4F o Markaetal. (2004) 2~ -k 2 HO5SR & B TOE B~ HRE MO K HCRGE

L AR UL AR RS E NS N0 S T LR S EER LR L SR o
e ytiE 4+ oHall and Tarantola(2005) & $F 4 i 37 -k fi3¢ BRI
AR R A #frl;i? it o Wilson(2005)#-# -k #-3¢ LISTFLOOD & * = 67 ¢ B 427
FLA55N 0 2R R R RS % 2 B4 48 o Dutta and Alam (2007)4% * = s A i 5V K
PHN > BAMEFERAGIS) BB AR E - B kT 2
PEEEFPERT > a2 R R E ko

MOBIN RS B RBIN 2 B AT S G ¢ 2 35(1995) 34 Hh B B % AR HC)
(digital terrain model, DTM)f&45 & % k#5382 " A 2 322 5> FF #iE 3
AEHCA] AT R G MR L R R e R B F R4 A AP B 0 37 ¥ (1996) %=
e ’}41‘5—':?\7@:3* WNFE S g - R R E AR R B S R

AR in WP KRS o (1998) % B i - MR E - MR B R
R %ﬁr%z{m%& FABR R 2 KR o 3EE(1999)iF 2 E Pk
7}4’}£;"J’]§’1|‘;’1‘-&7§3 KiFR 208 % fp AR |§iﬁ&~/ﬁiiiﬁﬁz§ﬁ’f@s?%?lfi‘§
PR ORRE R A 2R RTEE K5 o Q001 RIE 2 B A E S o2
OB R RS X R S e FEFE o 57 (2006)7 * FLO-2D i3t 0 1o
ioﬁw ETE2ATHERGE b B RS ST NP ERLZHR -

2.2 SOBEK #-3%4p M R #
A3+4 ¢ F* SOBEK ﬁ‘:;“ o5 b R RN 0 R L AR A E
# WL|Delft Hydraulic 2> @ £ | & (FF7 88 2. #1558 > p o S @k 1 & e (7 %

Ky FHip@EpE . ’#fsi’** SOBEK #i-5% 1% 5 & k2 Hi50 » + A E R Ag
oo @ g 23" ot — o Bt o 0T 4 SOBEK 55 2 Ap B s % 6
BETEAL

HH(2005) 4+ 41+ 4 T BT 2o K B AE 0 1% SOBEK #5548 (7 ikt 0 & 37
TRk 2 R Ed ok E o #5(2006) * SOBEK o783t 2 tha 307574 5 & > 4484
ALz 1B FE KRR EFERAT B8 ST RIEApME K2 T
FAERLE S S #(2007)&%%:*—%% EESTR S RIS T R IR ¥
R E NS RE A 1R 28 % 0 £ 04 SOBEK Hi5V i 3k B IRH 28
KHCERRIEE o HR(2008) 11 B 2 KR T 2 A N SERL B0 d 2 F R EEZ A IE
R S PB R 2R SRR R R RS T TR Pk e

4



2 oK R F)8 R RS T Ao % (2000) 7 * SOBEK HEA B3 543 2 8 Bk o
T F i RR L7 ok B3 083 k2 e 2(2010)4 ¢ P 2 =
FoR® AT ¥ % > 2 SOBEK # /K 03V 18 17 st 0 T 48 3 & AR T RSE PR
P RBER2ZTRE LSRR RE B AR Rt p mo kIR R 2T
L RPN EREPL REN R RE] 0 337 5 R ] SOBEK o5 iE
Tk AT o

= S HR

1u\
I

31NN E

R AT 5 E* SOBEK $55% 17 5 i# K WO » s2 1058 5 Sk 41 % 2 o jF
WL |Delft Hydraullc 2FER L ’fﬁﬂ’;ﬁ B o BN - B RY zé&’ *

R LA A0 7\ ]l\ﬁ’*ﬂ?' 3 7 AR \(de Saint Venant equatlon) Moo M
FoA B R E A A - R RE S BN RE o AR E RS
¥

B oke RopmPE L W E Y SOBEK #5540 f%a/v#k HL”»%L‘\ ’
SAhEe EApgARR 2 54 0 FptgR* SOBEK #5817 5 A 3 ks 1
B o
SOBEK #:5% & PR * %327 % & 5 T3 -k (rural)~ §55 2 -k (urban) 2 j»
(riven)= B * A& > ZH R e 24 Bl A w5 ““ 7 1Z70 i fe (rainfall -
runoff) ~ & /i - %2 (channel - flow) ~ ™ -k i #% (sewer - flow) ~ & 3+ /i i % (overland
- flow) ~ = P 3= 4| i %2 (real-time control module) ~ ;@ "' -k Jix 4i< % (river flow module)
KT 4 7 i e (water quality module) %]4?/1‘3-‘5' (emissions module) ~ » T -k
(ground water module) * 7 3 5 % £ BRI AR E TR J B R 2T (ER
FOGE Y P Y 2w fd 0 1T S R SR R o

32 #5732

SOBEK #38 m— ‘aiBsg /g & 2 Ad# > AN ULL 2 R o S 42
;' (de Saint Venant equation) » £ 345 — MR oK x> AR5V - B 0 daee AR
BOLEE SR > T R R RTORGE A MEE B2 LT 0EY o

321 - "BIRAE

ROVERE A - R B L BRI L R T @ e R

(de Saint Venant) #1 3 ) 2_ % % oRgm oz gmde s 3 R LA

BAA L2 KA R2RIFENE » 1 ~ LRI E‘J IDEEI S A o
ZFAEMRE 2 TR B IEE o U R fE L ETe 2 RIFER LE o

FJ#‘; de St. Venant #4232 - g STl T Hokmz a2 EH

FARS WL E GRS B AN T S ()R S A Q)R

1““11
B
J
B
.
.
‘5\-‘
(2
?;J

’



AR5

oA O

_f+_Q:ant

ot oX (1)
R, 9 Q—Z + + gQ\Q\ ~w, g
ot oxX| A ax C’RA, ' p, @)

e, ;/;g m/];
g:iié;fi m ;
£4 R ()

Coprm (5]
:/\.:'/Hé"’ ?’L;F’&fiﬂ[m];

h: k= (my;
Ro:ok4 2z (m) s
Dot 1 535 2 i) » im B [m%] :

Amrag (mt)

C: Chezy ¥k ;

Wfii‘ﬁ’ﬁ’[m] ;

g (N
ka9

H ¢ » SOBEK #:25% 2- channel - flow $ioe e g i@ & 3 f2 58 pF » B 5 4 3
SPES L RAER S N ERELFRINBRTR S TR T ARER
o P IE A kA e A AN Y RE P TERZBIARERF &3S
S EE WP RS AIRES N R B AR BB ET A K
BHpokTF YRS -

-

3.2.2 = ME ¥ s
SOBEK #75% fit {7 = Ml ¥ jif B pF > BN F 'L A Rfas k4

6



SN HY A@LiaF I RN N B)AHE kT3 L S e B
"%E‘\ o

oh, o(ud) , o(vd) _
ot OX oy 3

. ox oy Cox e - @)

+avjv|=0 )

Ao, Uu:sx=mz Tianig (M ;
; i (M)
Viy 3wz Tiagag (M ;
y i (M)
Vo e JuR+v [9/:
s
O s wss 2 F (M)
9:¢ 4 433 m ;
B V\)i[ézj

h:wag pph=d+z (m7 ;
a:g% Kllg{!

C : Chezy h# -

o B 1 . -
(ip{#&@%ﬁﬁ?ﬁ’n:ER%’Rs$Jiﬁ%

pUoh o BEY - IR NI B o R e SN 2 iR 0 Bt IR 2O oK
EARET R R R LM T e

FRGE REE R IR R B R TR A F IR A - i
ROEBRPARL AR HFER - D RS ARRERE R R
K2 PRI SR I NEF T RBAE LB R
st gk e

§$¢$w R R R MR R R REY P AERERFE T R
PR B BE AR ITIEY S RREFE B R R R RB R RIR



3.2.3 & oK T oK HEN

SOBEK Ho i 7 TR iR ity » 4% - A% E - e F
RIFE o 145 F R B FREF AT B 2 & & JLI8 #0550 (strom water management
model, SWMM) i F@‘i{% F(EXTRAN)#- e (7 08 > H 3412 42554058 (6) ~ 3¢
(7):

A, R

=0
ot ox (6)
g g @)
B Acsikgra s (mP) s

Q:ypme (m/)

X e 2R AE (M)
0 : 44 3038 m .

Vo:grg 2 Tramg (M)

.
’

= o x . 272
SR EEESR S T E B ONTY ‘:T'r’sfznV

7

Mg gper adic;s R:k4 22 (m)

RORERE AR ES S FEERENATEE PR N2
LR * %8 25353 2 p d % s (unsteady nonuniform free surface flow)z2. -k
%ﬂ’#ﬁL/E?%ﬂ‘@LF”°“*’*‘“*ﬁ‘*TF€?@@ﬁ~
P HokE O BERFMHE AE G FEATER LR DRI = A
2 AT EE oA AT PR MR R AN T R B R o F A

EQ&ZL%‘%;;;;@;@_;{Q:H/‘% 2 B f‘l% T_7 P":"jtyli\“—i&:“’%‘gé_i::fﬁlﬂ?'

IS

ﬁ-

1. & -kAl(reservoir) :
g/z{?\uﬁ /\:,Lsaxj—\—r ,;R‘m 2 J\_EL %ﬁ’ﬂ?ﬁ‘,f" *&/‘:’”T T3 AR + z)é“- pé;
-ﬂ ‘?"/n * J\Jﬁﬁ. K .fu °



2. 4% Al(loss) :
WAL A TEIFT o IR R R R TR RS S R R s

3. 35 A(closed) :
WA TN T TR KSR B R AT g Bt ATV (TORTE R
Hez 5 0% > BT AT ORGE kALY s o
B 5 o SR K g S AR 1 B4 LS e iR
T oy Rk ek B4 R E KR .

EFRETHEFTHAE

AFHEELAAM LM 2 FNE e JIE T oA AT R W2
FRaofr1l il a8t x 5 FE > Rl o Al TR W kiAo 1
ST A RS FTZR R BT TR TP o AR T R R B B LR
THRESEFRANTHRDOUL @ 510 b F2F RHBT R B~ AR U
7T REZR? p‘}»‘ AGLZE R oRTORERE #&’Ki&‘w,ﬁffu?j%}ﬂ\i =
A ~ B A5 #-A] (digital terrain model » f A DTM) ~ & Be ik ¥ 208 kR %
NARGEPMTRE AT RASEFE A28 Q7 FL V2R & %
ﬁ;:ﬁ;f])\i?r o

1A AT SRR

T g ] o p
TR ER ENCE M)
w doaE IR ERHRAROIB A2l

ER IR AR KR RFAROII E2 Y

T;};iﬁ\kib\p'?}'f_ ié‘:#é’liiége’lig\?p@]93ﬁiﬁa_%_

kb kR ENFUREE U  Fe A

~%\‘#€”}<*€4?ﬁ’}<?v“;§" L F Rk
e A AT T iﬁ#

Ik

Rk I AR R R (R 9T E ~
99 & ~ B IER ~ FRITER)

Bt 3 A ) I AHkE KT MR L 4mxdm

A1B RS Bt s G
Q\g: J‘&’*ﬁ&%p

<+
g

A Zvap P LEr BELE L S E’f‘ﬁ?
9




rERLEeELERORLEZFY
N RRMGER2EEA o d Aae M BEE AR
£ ¥ FEMEER S FEMA R A el
T%ﬂ°fﬁﬂ2¢ﬁ#9mhﬁﬁw’ﬂ&6m
SEHZEFEERAY B o

=

e PR RS SR
?T%;L’kgli"fﬂ'_/a v §oehd At

A e Sk

éi'\(!a%‘ﬂ ’ IJL’Q\'/\

MEACAERY > e BEY

[ k&EkE

[:I T &
L ! 1 2 Miles
e ——
= & 71( BE

2 Miles

Il 25kriver
] EmsEiE

B EREEY

Fl212B kREAFAG

4.2 k= T

10

Pl

ke FHRIUEAE LRI REFT RS

¥

BHGTR 2 frE A 2



ki sroa R e g RE?PLF AR BHAEFEABLETE B
BEFPHELGBER P a B BRI OAEZ ARET LG EE AR ATT o
Aok g G oo LR Ak FRIP h R R STR LA EERE 5
AP L Ak R ok 3 AR £

B3 A EplkA B

A3 ey A HA & H P T

BPASEARS G o S0 ;;:fj.ﬁff_; AR M- S QA 4 T”*Ehﬁiﬁzﬁx% @
PR R B @ R R~ TR B4 S RS B A o A
FIafz 2+ FkFHgEys & 5270 ok s 4Mx4m - d vs?»,s ")%K?pié'“
T A B2 B Ho &A% Surfer g #-FR M 382 16Mx16M » 17 5 H55% #7
TR

Bk Fﬂw B PSR P PR P h S Y W I A AT
Ao AT ez § BRANGE - d £ 2¢ FTRLEE B2ERP A GRET
%V"E%ﬁ‘ﬁzﬁﬁ“ﬁ%“&?‘/i&&ﬂ’¢bFs'§’§§pu_L3k ¥EHRY P 1 E
HFAENAFT A BRE S A RERE OFSFAREY Ade D o REAK
Bp SRR AeR 5 AFTE RN 22 R I A B 6 R AT RS
2R A AR A s B P A Ak BBk 0 B 73.86% 0 B =S
PR $ 17.39%% i * B 6.44% o

—

o

}

%7'

11



22314
Bokw R
o

5 P
s [P
- 3% ¥ 3|7~ (%)
AE 4 y
;% - 7(1) 1.999%
: ilf] % B 167 e
pji;g . : 11.089%
& 0.079
e 17 1 13f
o 97 6.44;
) 2 . :
- 0.139
Ce 846 56 14f
L 23 1 530/0
L 13 oéoﬁ
P go 11.949
LT 0.209%
Rl r B - 1 9900
37 2.46£
. 0

B4
Bk BciE e A H

12




e,
1
L L] [
=
& T
E LRI
| <l cter s>

P

I nwee
P
s

. e

B52+B-kE 2 Fay

SR

R
= SGERH
LRisillEcl
= ST
= TR
wEE R

Bl 62 fl* 7 avE

4'4 %%#&’kl:ﬁ\. b%f}s‘-
PR TS AR R BRI 0 S ARk kR T EER
FACFLREP L3S B A 5 R 2 3 BRI PR

13



HARIR 3 BIRRERA 20 5d AR TRE RAERI P EIREN 27
SUmER o M E A PR U SRR ITREE N AP R T A2 AR kTZ
PR AILE R RT ORI kA TR ﬂwﬂﬁé*4$%5& ZEERBE2 Ak
TR EA o A ToRERE A 78696 2 % o KMEFREIL 2 18 KT REP
TORGE AR MR RHEN P R F R R A2 R 1658 BT kA A
1,973 B A 3L FAL o

TORRIN G OB A KT R 1 AR Y dede g A d F /2 600MM

P o Ff*’»"T~%’»’5§zw=ﬁmu+—ﬁmgw, R ER VY PR
AAEER [ AART fiime - MAE TREFTHEFIME RS AFELILT
7}\_'_; fE »p%ﬂ/\l’fl/}\ ) EIJ s J\i%—F'T]/]M(a' P ﬁ—fibt; )—i&% d\/{ﬂ :‘Lg"} :\;

o

2
W

— T FARE A ) ARG L F R R e e H
FAMEM2ZEE - GBI HITREL RS 2 FBFES ] ok RO G
PR I RHFSE YRR R TR A& 3 5 9?‘“7" BT HRRORT
*ﬁiéﬁﬁaﬁfwwo

~5my
“‘3“3}

I 25kriver
|:| EREAE
SN ERE
ERK T KE
N PN

1 0 1 2 Miles

A RORHRR RS

14



LBELRBA KT KRG & EE RS b
B (20F) | s (27030) |3 % B ok F (1627.4)
FE(R) [RRE O] ol [ER(2 )] ol
0.5-1.0 5552 | 3.1% | 13416.09 |22.21%
1.1-15 23820 | 13.4% | 15824.27 |26.23%
1.6-2.0 32243 |18.1% | 9197.67 |14.88%
2.1-2.5 22543 | 12.7%| 6054.50 |8.32%
2.6-3.0 24887 |14.0%| 5511.80 |8.60%
3.0 11} 69049 |38.8% | 17580.19 |19.75%
@£ R (2 %) 178094 [100.0%| 67584.52 | 100%

4.5 ¥k kS
TPk EN LA R ERAEHRARP A BTG R LW 8
S 0 31987 21 0 ROk RFR S HEF JEN C ABEE K R
wHBE G frARP e B ORG ) 1,627 20F o RoRERG KE T 0
26.3cms £ 3+ Jb -k B 184.1cms 2 4 -k # > ¥ B 2 TLiThoB] 90 K 15 e K
T 1.8m G frdeok iz~ 2.4m SACH R g AR KPR g AR E LR
2%k EL7.62m(R L+ A Ew ) G ok F 42.5mm/hr E & g R 2 1SR e
T ok Ehat AR 93 & Mﬂm BRSO MR R RATE RRK R R
W g ER S RFR-F2ZHE R FIP o AR5 ERFT L AR
ZE1470 B398 & 42 14 PRl e pi@ATEE2 (5 LR 43VE B
k8 12.5cms ~ AR 7.0 2 ok 0 B I L EH > 4cB 10 Bl 11 5 2 AR

Kb BER I n B > P b Y 4B 12 77 o

Keelung River

li],| 98t ||||||||L|||||||||||||||[|||||||lt||||[||||/_\ Flag gate ||||’

oJoJcTC
maintenance road

"""""""""

P1
P2
P3
P4
P5
P6
P7

Pumping station

sump

0o0oo0Ooo0d

0

flow

W84 ks mpet

15



B O30k o ¥ i

+ 1400 \ 600 :
| 1 }
T
S ! AR '
' Arm
EL.9.0
EL.8.0
B AR
S
w
EL.3.0 -i—-
g HAEWN
r
CCh®m

Bl 10 2 = R =bgpE R 2o B

16




, 20875 . Var . L
I
[
pegan
- |
8 | i :
EL9.0
: EL3.0
8
w
EL-30

D-D &

Bl 11 3 -k 25 B

Bl 12 3 = kb syt

17




I FiA%

AEREPRpES - ERFERPREY HR (54T 2 AN R HRZ B R (T
FoKEE L AT o L s“:}dv KEhat AR 93 & “:H?%Jk ER SR R RAKER
AR REERE > SR~ RFER-F 2R Ft s A RF 95 £
F%&ﬁ*%%@lﬁnmﬁg&&4gMBml o e TSR LR & Re
MR EEFRREN AT DREHET BRI L B TR E R R
R R FRA G T AR R S BRI L S R E R o Bl
fel BRI e %2 Bry iz &> o

5.1 Bk % 6l

% - # B %= SOBEK 553 2 BB S%Es d B F e xR RY Y
2 LA REFN PEL R L(FEI)LRE AR AT P EFR IR
ﬁ”wﬁwu%ﬁwm%%*iﬁﬁm«%ﬁﬁi’%%%ﬁﬁuﬁww$am
gt KA AP R R SR R 2 PRk S ok sk 3 B K Bl IR R
Zogd o FP s KRy 2R kb S 2008 & 9 0 4 2 3 ERE 0 R
BT RBEHITA B R FRle S LN AV e REFTE L SRS
ﬁﬁ&iﬁﬁﬁﬂ%ﬁﬁ°
5 8k (Sinlaku)» 2008 # 9 * 8 p»rERE A e > e A5 > Beh P <
14 p 1pFE50 A 2N E WM IERITE R »Pﬁ*‘—_él Ao BRRBITe R
T RIS > 30 10 PP i r&i RN SHAEG SRR T
J’%?Wﬁiw51ME%¢ﬁ%ﬁF%&gﬂ H 7R R BB 13 #1o7 o
FEERR BRFFFAHRE 2B et EALE 1,000 E K 0 ¥R
f«‘é«g KEE > S 4 T IRET 600 B o £ o
& SOBEK #;% #ist ¥ # 5 (Sinlaku)Feh ® > 24~ g B ~ NP2 1§ AT
2 A § b3 25 (Sinlaku)de b frissrha £ § (T 5 R 2 15 12 o ) 14~ F
17 3 3 25 %h ZoPRFO7TF9 2 14p T2 33 kErla gahz 24
JREER B HE 4 SRR ”"“35&»9:“ 14 p 16pF% 18pF > & ) Fa £
RE20FF A pP s 2EA R EL A 20 BI9RE30 T F o THER
"m’&¥*¢ﬁk%7\HLWnb F%““mi b Hp (2008 & 9 7 14
Po7pEAR 24 0] pF) 2R BK Lk o B 18 o 0 TE S %é?’rifl\xz_%] it o

18



150
(il
09/15
00114 | Ao v "
WAl i I I
s 0 | IS 1
09411 | £ £
1 L 1 1 L 1 1 1 L 1 y L 1 1 1 L 1 1 1 1 1 1 1 Ia)
08/10 09/09
09/08 I
15—+ bttt | i —
S - I
R ﬂ=1;§:\} I I I ] ]
0 115 Azo Dﬁﬂ‘ﬂ 2 130 135 140 145 150

B 13 % # 5. (Sinlaku)®e b B /2 B

12345678 9101112131415161718192021222324

Bldapn 24 pFEa 2 t8E

19




12345678 9101112131415161718192021222324

Bl 15 24ga 855 24 ) piE & 2 A0

300
250

200

12345678 9101112131415161718192021222324

Bl 16 P v a B2k 24 0] p505 A e 48 )

20




12345678 9101112131415161718192021222324

Bl 17 5 & & B2k 24 ) P55 & 2 RU

2.3

2.2 A

2.1

f\
| /
Ryl \A/ v

1.8

A (m)

== T g 3 ARl AR A

1.7

1.6 T T T T T T T T T T T
1 3 5 7 9 11 13 15 17 19 21 23

At JiE £ (hr)

18 + % s ek 3 H 4ok ok 24 ) pERRDR

21




52 KBS L7
I Ak RT ERE 730 26.3cms £ -k £ 184.1ems 2 ok e 0 ok

1‘#&&«118m BERE K 24m S AsR R R AR ok g Ape
TR 2k = EL7.62m(E L3 A w) o ;ﬁup ed oK F 42.5mm/hr *F & 5 B 2.
e:f;,f o G\';fdv ksEt AR 93 & M"@z& RRCHP A R RARERE N

R AR AE R F ik o B0 AR5 EigT LS
#e%’kzé«#%él fi’ﬂl'*’:“ 98 & 4 1 14 PRl oo hAEATERRE L (5 LHW G 4
H ok E 125ems ~ HFA2E 7.0m ok 0 B LI S EE > g ok E
732 3] 234.10ms » 5 @ 35 B % 2hiE 5mm/hr o 2254 & * SOBEK # 3 g &2
# 3 (Sinlaku)Beh T > I ok shdBiE T 2R (S ind kTS TR R AR
KR AT o

5.2.1 3 S -k b3 w2 3 RS AL 5

SRR 3BT G SRS R hok 4 2 B 10 %7 o ok
7}%/] 206 2 > HY RREAREI ke A 4T 2 F > FREAEL ok
G 66 2T 0 ik 23K 3% £ ok R RT 0 2 kA & B

PN R R RATARP IS A RS ‘&(*‘ S EFE TRAENRTER R )
BEAR - RBT LR PRFBAEED R REFAL c B R -~
MEEH T PG FEFP S2F AR L P DA G R ONRRES R T fok
WP ks BRFRFOFIATCRLZE? D FCRFLAZEIFEEZAYE O F
BEORRE ZEREF T ORE AP ERR A R Rl g F kiR A L o

ARG R F FkR F kG 2 FORFER

BORER (D )|k § A (2T

3.00 rz t 4.71
2.50-3.00 1.05
2.00-2.50 2.05
1.50-2.00 9.02
1.00-1.50 49.56
0.50-1.00 83.14
0.25-0.50 56.86

S I - 206.39

22



B 10 40 -k b s 536 K R % 2 AR

5.2.2 3 A -k #hifaE 15 2 AL 7

oREEIRIES > FELFE LB KRS S 40A 52 B 20 f1F 0 kG
562 g 2 ?#&4&@34 R coRke A WL o ’/Fﬁiigﬁl) &
Rf 21 A E BRI 20 R G oA 1 33% i R G B R & ) f ,

Ed a3 d B ok FERT g #L?%%w’§%$ﬁﬁiﬁ
I R FFTABRPIAAMRERL RET ¥ -~ 8 - 3E TR FTI02 5281
ARGE S RHTRERES 2R RSk T L 3 ARk A SERE
f-kgd 184.1cms 3 1 234.1cms o Atk ¥ # 5 (Sinlaku)@e b pF > ¥ 0 G AT
SRR N S R E ol L

23



25 PRE B KBRS AR kS A2 B KFER

FORIFER (D ) ke (D)
3.00 2} 1.01
2.50-3.00 0.36
2.00-2.50 0.73
1.50-2.00 3.21
1.00-1.50 15.73
0.50-1.00 18.90
0.25-0.50 18.95

Fokw f A 62.22

B

o

H
St

B 20 4o -k =k JhaE 18 7 K WO TS # LB b

24



53 #-kIFL &7

531 #RIFX LM

- HEARSBLFRFLARI RO F AL NE R RN ZF R LT
%;&%’%@&@yaéglzk4%%¥ﬁw’%% I W - S -3
AT RZITE 2 LY T A A A L I LR kA A L kg

&ﬁmb_lkﬁ%wwﬁﬁﬂw’%?wﬁﬂkhﬁ@—ﬁpﬁéﬁﬁ%?ﬂ
BPES RN EALE 3 JE WG NI AESE B UM AT s f
ZEANERAPM TR 0 T LRI R KRR ORI A M R B

%6 3pR* LR LT HES L

BRI AAS <] 7 p Fovig 2 4p 4
D E % B ARER S TR | BHEAURZ B AR AT
Wk~ 2FE LRI R TR S
az R R ] G RAL B
[ATERZ B T3 H R
AR AR A
ERC L2 ESR
FEw RN AL SRR AR 2
(ATER P EILY
EANER ) = ST R -
B2 KA AR AR
g 2R
1E% IR pRE Bs B2 BRAIR 2
BRA{ATER H TR
B E R KA AR
B AE ST YRE A
AT ROR s 2 FR X
2 R
S FRCTECFR kS| RASA CRANRE
2 H i ZAFA S 2k
BB R AR
%
LR il HEECRAEREE REFEBE2LEP
FoASRFANFRAZR
H i 3 IE BB FeE A iR FE A B




N e e T

532 k42

% FAp4 4 Grigg and Heiweg (1974) T & & 4p e = < W w R w1 eh & FF
B S BB E A E LR SEATERERGY F 0 TR R RE
PR EZ M HME LA L SR FRFAEER L E
= 4§ - Breaden (1973) » Grigg & Heiweg (1975) > Grigg et al. (1976) 44+ -k ¢ 2
ArA A 2 o RAE 4 A 8E 5 B 4&4F 4 (direct damages)~ A & 4F « (indirect damages)
=t & 4f 4 (secondary damages) - # 2;4F 4 (intangible damages) # 7 sz € 4f 4
(uncertainty damages) & 7 + #f > & W f§ it 40T

EREAC
ol ;}éﬁﬁ’f"(%—”” T I1RE)E DX (4
B)FE LT LR A 2 AF M L R
Pi%g&za‘l%aﬁﬁiﬁéﬁ%ﬁ

L SRR L JEPRIEK
*AAF R B A

R dr 2
FRiFAipd ERFARFELFNAPEMFRLE S 250914 o
ﬁﬁi—&é% mﬂikﬁﬂww+mé®\ﬁ s ded S EKE LR

CERLBAS AL RE LU E FFAREERD L S5
?“%“\ AL AT QPR ot 2 LA 0 el BUR F B

BointFTaEi 244 LFU O REFRAFPTLERBEDPFEAE
B E “ 5“%&:34\37;};4 o

EAESE ISR O Y »,TU}_W&LQ SR S i F B ¢ )
FEARAS o Ao q?Lﬁ*ﬁ?l?%#ﬁ#m;@ﬁ«?ﬂgﬁ¢ﬁiﬁa
B dedl Az G E IS

PErT
SRARBR ST o AAE B ER S FF P T EilAe A - B R
B2 AT RS g e

AT A G
pAAFIGEE LT ALz AT TAL 2L > o R R
HiFEGIERSE o

26



533 -k ¥ B B4 262

Mr«Wa&*m43#@W$%ﬂ’ﬁﬁmpfﬁ?ﬁ%’ﬂwl’

:}E%a FEZAY AR RAH AR UFS G R URE2 S s e
EXRBri BRI FTEFRZEIFCAZZIEFAL - REUF A FLEZAE
d 3% 3 % - R IE TR Ao kR R FORFR 0 & FIR R A e R
o R E AR FOR e 2R TR

& Grigg & Heiweg (1975) ~ Penning-Rowsell & Chatterton (1977) ~ Smith
(1994) ~ =L % (1994 > 1995) ~ = & R o 2 (1997) ~ - 4 sk ey
£ (1998) ~ %M"‘%W F(2001) 277 > B4 2 ﬁwv*jﬁgkzg
% o A (historical damage curve) ~ st & 2> ;% (aggregate formula) ~ # K iF R4 £ 5§
S & & (empirical depth-damage curve) % % 3 |+ L F 3p 4 =5 % (regional
damage assessment) & f& = 2 > @ AT HERFEF REL LT L TRIE o

ﬁAmﬁ”g$u1k7_%ﬂ?ﬁwﬁJﬁwrkﬁ”’&w#uggi
B A M GEE R Wi AL UFORFRZE 2B I g T8 LR
MRk FREABR I E R T2 REA TR L RIS
AAIRK A% (2003) TR CHE A G R SRV 2 2 (202) ) SR o B B A S
AREBLZHFNZIFEFREZANMES > £ 7 55047 A2 Hip kL TRESE
Fomd QR oMFPIPERRFATEHREL CHP IFEF Tl Z 3
FESFLEECHURE -PAER T HPE O8N e

ZHEFBORIFRATEZF KRG fFxE o AR R
FIFEFR LB RFRATEZF RS FxE 25 R4 (8)

MR KB pE D 2 ke FIFER (L& 4)E RN R HE B2 F ko
FEIFR(AAD)AB 2388 S E 218 BEAL4E 9% 104953
SRR LT R A H %’\»J'J ok PRE T B RRE L AL B ORF
)iiié’kiﬁ’* » % 10 éi%‘#dwk‘“&‘& 1B ERZFREL > DR FE

ERFRIFERIF A AP BN AR EIFERFRF L

&Q%& Elﬁ#%\kkﬁijﬁ—t A% a4 1l
Haro i R AFE a0 2 BEE HF I S kR DA
Z Feig w2 #Filé“; 24208 - 1 rp“’%':fvfé‘%\' AR 2RT7TF58 %
R I3 B FRF L AP J\*’é-:}#%f‘fe P F ELEE HE SR KRR A
‘Sugs\ FARBILE 682 1P EREr2HARE 74’a’.§=i]8

2 IR & A S P Lt#vb KPR K- HF Eoomeh HF R4
TR 2@LIFH o

Ripoas1irha®2 T2 A8 kbt 1857 5 373770

AN
z’: 1_.

b}

27



A BN G ERSREEROERT S B B kb ARG
RU2RIFFLFRIEL > BRFTRENTF -

Kl
ﬂJ F_

*

AT L4 A2 FFRFATRIEEL

woKIER EREE S
(2 4) (/=8)
0-50 120000
50-100 210000
100-150 260000
150-200 310000
200-250 350000
250-300 380000
300-400 430000
400 2+ 530000
28 S 1 RS RIFAEGEE 4
oRER | #EF A | 2R EEA | W g [ mosga 1 g
(22) | (=l=2F) | (/=E) | (R120F) | (R/=2E) | (R120F)
0 0 0 0 0 0
50 6069000 835000 1300000 422000 8626000
150 7309000 1159000 1815000 642000 10925000
250 7969000 1350000 2120000 781000 12220000
350 8436000 1492000 2348000 888000 13164000
400 12+ 9107000 1708000 2693000 1055000 14563000

9 L AR FF LT R PRI R

FORER .#7 }\féﬂﬁjg " BRI A () _ﬁ ’,kfé%@j ¢ BRI ()
(24) ke (20F) ke F ()
0-50 56.86 3830000 18.95| 1280000
50-100 83.14 9800000 18.90| 2230000
100-150 49.56 7230000 15.73| 2300000
150-200 9.02 1570000 3.21] 560000
200-250 2.05 400000 0.73] 140000
250-300 1.05 220000 0.36 80000
300-400 4.71 1140000 1.01] 240000

28



% 10 % ‘3\'&"\4! J\"LL TR [l iag""\—;/ﬁ I\#F}‘

woRIER ,j}é }\fmﬁ, e T INES ‘;;a, ,Lfé«#%@ fs BRI (R)
(24) |#F ke F#(2F) Foke (2 E)
50 140.00| 168220000 37.85 45480000
150 58.58| 89150000 18.94| 28820000
250 3.10f 5280000 1.09] 1860000
350 4,71 8640000 1.01] 1850000
2011 3 Aok pE e s kR4 0 1A
T [ okapew B oK EEYEAE 1
ERE A A 2420 § 682 &
1B E®RFRIEA 27129 § 7801 §
M oRIE 4 29549 & 8483 ¥

534 LI P HEF2Z A REL

=

FE TR R R ORI RE TR B REE AL T
‘&#Bﬁa@ﬁﬁ#i ’/Fﬁiz'ti?’}i?i—‘if‘*’ AFFFRBFEE T bR RS R R
Frams f P e in i R OE R R o ot B RPUORERR I 2 2 AR
;:a;i, BB BB R o BRI e AR R RFEE R > TR A
HEE R B G el 21 TR AR F Y o Y Y
— ATLZ R R VTS RIEE TR R L 2 T

E A L s J\@’%"—%ﬁ’*?‘%r?"? B RE L‘{%#ﬁ’:“fl“’»n FERFAL
EEFLE RBEAFL S A HE R RT R 2 PRFOTHEE RER LR
WMoprga g R A0mmhr 2 ERY 100 £2 p At EeEA4 o BT E
TR B Rk w2 ok E R A pd BI227 g 0 A & 5 & 40mm/hr
WG 2R R o AR B(R 6 ) R B G R
dR2BEERPD L0 F2L prERFEFEES VPRI AY I3 FREEA R
B E I EX G KRR -

B ok X B ORIRR R EFE R R R RER R RGT AR 24
Bl 2504 5% A kT -kif 223 a kT kg d FE TR FERRE
M2 R T?I e TR RTTORGE fhde i P k’xflﬂﬁ R S /ﬂ*@”pq@
U o A s B A0mm/hr pE o d @] 24 F 5 0 10 ] RGP B A2
KT ORE LB B RIFEA NG AR T R drRIFRaEA) Fla R T R 2 4“?
BRI S A R @ H e fE ok /r)ii

BERY 100 £p R F e o hoBl 250 F R KTREERG R kTR
29



2B G RREAILE PAEA S SR TR R TR fe K F AR TR G A
KBRS o A% 13 PR R A AP E P B ORI - BT By
WG E kA G E A 0 W26 1M 29 5393 A sk 40mmihr 2 i ¥ 4
Dl AR TR 2 PR B F 5B g ik KRR PTG A kT ok
§o- K2 LEA W27 A w15 f L KRR A G 40F 28 SR 0 T R
FAOKTORGE e R Mk iR AR TR BRI R R K
Sz AR 29 F130 T 33 5 100 Ed - P R AEF LR J F
VLG R P B KRR L AR T R F i A kT ok
RIS EAE oA H JRARIFLREZ <> F A AP E0Y > S aff k3
{5 OB o
R A A B KT R B e Rk G KE a0
R R T ORGE P B SRR SRR IR TR g TR R T R

KH e B

==y a5 ATl f
9.00000
&.00000
7.00000
£ 6.00000
E
o, 5.00000
4.00000 -
3.00000 -
2.00000 T T T T T T T T T T T T T T 1
0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36
0 Fi (hr)
B 21 ‘P\‘EFT%& 36 ] BF ALK
100000 100000
wooan | R S S R P e =
g 6000077 [AIDO1 Unifor;;r;nr?:n 30mm/hour in 6 hour BIDO1 UniformR;?ri‘n\;lOmm/hcurinShour
= PS> Ground V =& Ground V
40000 — 4——@ Manhole Vv ——6
1S S e z)r(gﬁ:\tdv\HManho\e vsbsponv || 1 [ F & 0 L7 ET::;\(”EXPM v
20000 —|

AAAAAAA

vvvvvv

15 10 1
Time(hour) Time(hour)

@7F &k ki (b)ix § &k ki

Bl 22 #2353 "% & 5 B 40mm/hr 2 % & £ 2 & 47

30




V(m?)

160000

120000 —

80000 —

C01 100-year Frequency of storm
NS/ Raiin V/

P> Ground V

4—49—@ Manhole V
(D=t Export V

----- Ground V+Manhole V+Export V

15
Time(hour)

V(m?)

20 25

@7 &k kif

160000
CO1 100-year Frequency of storm
7 | === Rain V
(e Ground V
120000 —| | (GG Export V
----- Ground V+Export V

15
Time(hour)

(b)iz$ & k™ ki

Bl 23 £ 3.4 100 £ 2

= g ARE AR I

08 —

g
»
|

max water depth (m)
(=]
B

o
ha

max water depth (40mm/hr)
[A]block depth

[AJroad depth

[AJopen channel depth
[B]block depth

[B]road depth

[Blopen channel depth

Time(hour)

Bl 24 "% % £ pF 6] PF2 353 % & 40mm/hr 2_ 3 & B % F -KIFR R
(F 53 kT kg BMERG A kT k)

16

12 —

max water depth (100-year)
[A]block depth

[AJroad depth

[AJopen channel depth
= = = = = [Blblock depth

[B]road depth

[Blopen channel depth

max water depth (m)

25

Time(hour)

B 25 €74 100 # p %A T 22 2 5 B4 KERRR
(FHRZF AT RYE BRZIRZF A KT Ri)

31

25




BT wpi
time5 time5
[ 000000 - 0.05000 [ 0.00000- 005000
[ 00001 - 0.10000 [0 005001 -0.10000
[ 0.10001 - 0.15000 [ 0.10001 - 0.15000
[ o.15001 - 0.20000 [ 0.15001 - 0.20000
I 020001 - 0.25000 [ 020001 - 0.25000
I 025001 - 0.30000 [ 025001 - 0:30000
I 030001 - 0.35000 I 030001 - 035000
I 035001 - 040000 I 035001 - 0.40000
0.40001 - 045000 T 040001 - 0.45000
0.45001 - 6.00000 [ 045001 - 600000

@7 & k7 kg ()23 & k= kg

B 26 "% EpF 6| PE2 593 "5 A0mm/hr > % 5/ BF2 ¥ & -KIEA B

HEAEY
mﬁq
I 05510310500
06 0000

I 089999 - 0:75000)
[ 0:74999 - 0.60000)
[ 059999 - 04500
[ 04499 - 930000
[ 029999 0150
[ 014999 - 000000
[ 00001 - 0.15000
[ 015001 - 030000

T 05001105000

Bl 27 %autprk 6 ] pF2 325 % & 4A0mm/hr> % 5

b
B
(\x

F Ak TR 2 KRR R A W

32




e e
time15 timel.
[ 000000 - 0.05000 [7 0:00000 - 005000
[ 0.0s001 - 0.10000 [0 005001 - 0.10000
[ 010001 - 0.15000 [ 0.10001 - 0.15000
[ 0.15001 - 0:20000 [ o.15001 - 0.20000
I 020001 - 025000 I 020001 - 0.25000
I 025001 - 030000 I 025001 - 0:30000
I 030001 - 035000 I 030001 - 035000
I 03501 - 0.40000 T 035001 - 040000
I 040001 - 045000 040001 - 0.45000
I 045001 - 6.00000 T 0.45001 - 6.00000
(8)F & k™ ki (b)iz§ & k= kif
N 7 2 44 N 1 , oo N L
B 28 *s st pF 6 -] PF2 353 %% & A0mm/hr > % 15 /) PF2 3 G -KIRA TF B
R

—

I 005629 - -1osoo]

I 104999 - -0.9000¢

I 059999 - 0750

I 07099 - 0000

[ 059999 - -0.4500¢

[ -0.44999 - -0.3000¢

[ 029999 015000

[ 02499900000

[ 0.00001 - 0.15000

[ o.15001 - 030000

[ 030001 - 045000

T 05001 - 050000

[ 050001 - 0.75000

I 075001 - 0.90000

I 090001 - 105000

s 12, 2 A4 ;2 , BRI , e RO I~ NP
W29 #aupr 6 ] pPFr2 353 "% a 40mm/hro % 15[ pF2 § & R T -RE2Z F-KIFRBF ST A

)

33




g FE8225
N

ﬂ wrwmm-mm

AT R

frcg
2|
Bl
SRS
|
= | EEEEEEsE
o= L e
=5 23 [ IR
.L
.

) %:5,]

00000

£,
S ] ]

* B S ACRTORE 2 FORIFR R
34

B30 #38 100 # p "5 F 12

@3 & k= ki

BI31FEMIH 100 £ p4afid



o ot

¥r 2077

[T 000000 - 0050 [ 000000 - ofosc
[ o.0s001 - 0.100 [ 005001 -oftox
[ 01001 -0.150 [ 010001 -of1sC
I 015001 - 0200 [ o.15001 - oo
I 0200 - 6.000 I 020001 - 6f

@7 & k7 kg ()23 & k= kg

BI32Em 100 p R Fit > 520/ F2d G -KiF2LAF R

I 027504 - -5.00000
I 499999 - 015000
[ -0.14999 - 010000
[0 009999 - -0.05000
[ 004999 - 0.05000
[ 0.05001 - 0.10000
[ 0.10001 - 0.15000
I 015001 - 0.20000
I 020001 - 5.00000

M3BERY 100 &P EadE > 520 [Pt akT ki b Kighgs 240+ H

35



6.1 %3

1.

& SOBEK Vi 7 2 0lHRis > ASE T HFRMPMAR (2 R
I N Ty N N R L I N L o

E TR

I

AR RE AL o AR B kG R RS
W oA d 1irh o2 T2 A RpPpE 12 1857 5 3/ 3770
FrotoM- Ep G BFEREEROFRT > SR - FH I RURR B
B e Rt 2Rl FEg2 3k BAocipy R o

FooR TR AeaE ok T MGE KRR 2 R Ak o AT R R T R
B B SR SRR LR R R TR R TR PR e
By F A RERVFEOE S FAF T AR T AEFIAIVEIR D H A

KRR

v
T

—A=

6.2 12 %

dOBRSET LA R T R kB e SR T AR A kR
LIS AR R S
AR B BB R B R AR 2 R BRI B G R AR

KRRk > T A E W BRI BT o

36



34 9

1. Aknbi, A. A. and Katopodes, N. D. (1988). “Model for flood propagation on
initially dry land.” Journal of Hydraulic Engineering, 114, 689-705.

2. Balloffet, A. and Scheffler, M. L. (1982). “Numerical analysis of the Teton
Dam failure flood.” Journal of Hydraulic Research, 20, 317-428.

3. Breaden, J. P.(1973), “The generation of flood damage time sequences,”
University of Kentucky Water Resources Institute Paper, NO.32.

4. Cunge, J. A., Holly, F. M., and Verwey, A. (1980). “Practical Aspects of
Computational River Hydraulics.” Pitman Publishing Ltd., London.

5. Dutta, D., Alam, J., Umeda, K., Hayashi, M., and Hironaka, S. (2007). “A
two-dimensional hydrodynamic model for flood inundation simulation: A case
study in the lower Mekong River basin”, Hydrological Processes, 21 (9),
1223-1237.

6. Ferrante, M., Napolitano, F., and Ubertini, L. (2000). “Optimization of
transportation networks during urban flooding.” Journal of the American Water
Resources Association, 36 (5), 1115-1120.

7. Frank, E., Ostan, A., Caccato, M. & Stelling, G.S. (2001). “Use of an integrated
one dimensional-two dimensional hydraulic modeling approach for flood hazard
and risk mapping River Basin Management.” eds R.A. Falconer & W.R. Blain,
WIT Press, Southampton, UK, 99-108.

8. Garcia, R. and Kahawata, R. A. (1986). “Numerical solution of the St. Venant
equations with the MacCormack finite-difference scheme.” International
Journal for Numerical Methods in Fluids, 6, 259-274.

9. Gouldby, B., Sayers, P., Mulet-Marti, J., Hassan, M. A. A. M., and Benwell, D.

(2008). “a methodology for regional-scale flood risk assessment. ” Proceedings

37



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

of the Institution of Civil Engineers-Water Management, 161(3), 169-182.
Gustafsson, B. (1971). “An alternating direction implicit method for solving the
shallow water equations.” Journal of the Computational Physics, 7, 239-254.
Grigg, N.S. and O.J. Heiweg. (1974), “Estimating direct residential flood
damage in urban areas”, Colorado State University.

Grigg, N.S. and O.J. Heiweg (1975), “State-of-the-art of estimating flood
damage in urban areas,” Water Resources Bulletin, American Water resources
association, Vol 11, NO. 2.

Grigg, N.S., L.H. Botham, L. Rice, W.J. Shoemaker, and L.S. Tucker (1976),
“Urban drainage and flood control projects economic, legal and financial
aspects,” Hydrology paper, Colorado State University Fort Collins, Colorado,
February.

Hall, J. W. and Tarantola, S. (2005). “Distributed sensitivity analysis of flood
inundation model calibration.” Journal of Hydraulic Engineering, 131, 117-126.
Han, K. Y., Lee, J. T., and Park, J. H., (1998), “Flood Inundation Analysis
Resulting from Levee-Break”, Journal of Hydraulic Research, 36(5), 747-759.
Inoue, K., Iwasa, Y., and Matsuo, N. (1987). “Numerical analysis of two
dimensional free surface flow by means of finite difference method and its
application to practical problems.” Proceedings of ROC-Japan Joint Seminar on
Water Resources Engineering, Taipei.

Iwata, M., Fujiwara, N., Morikawa, H. and Yoo, A. (2001). “Flood Simulation
of Highly Urbanized Areas in Japan Using MOUSE.” Proceeding of DHI
Software, DHI Software.

Katopodes, N. D. and Strelkoff, T., (1978), “Computing Two Dimension
Dam-Break Flow Wave”, Journal of the Hydraulic Division, ASCE, 104(HY9).

Katopodes, N. D. and Strelkoff, T., (1979), “Two-Dimensional Shallow

38



20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Water-Wave Models”, Journal of the Engineering Mechanics Division, ASCE,
105(EM2), 317-434.

Kuiry, S. N., Sen, D., and Bates, P. D. (2010). “Coupled 1D—quasi-2D flood
inundation model with unstructured grids.” Journal of Hydraulic Engineering,
136(8), 493-506.

Marka, O. and Weesakula, S. (2004). “Potential and limitation of 1D modeling
of urban flooding.” Journal of Hydrology. 299: 284-299.

Nguyen, D. K. and Shi, Y. E. (2006). “2D shallow-water model using
unstructured finite-volumes methods.” Journal of Hydraulic Engineering, 132(3),
258-269.

Ole, M. and Sutat, W. (2004). “Potential and limitation of 1D modeling of urban
flooding.” Journal of Hydrology, 299, 284-299.

Penning-Rowsell, E.C. and J.B. Chatterton (1977), “The benefits of flood
alleviation: a manual of assessment techniques,” Gower Aldershot England.
Preissmann, A., (1961), “Propagation des intumescences dans les canaux
etrivieres, First Congress of the French Association for Computation, Grenoble,
France.”, 433-442.

Sanders, B. F. (2007). “Evaluation of on-line DEMs for flood inundation
modeling.” Advance in Water Resources, 30(8), 1831-1843.

Smith, D.I. (1994), “Flood damage estimation- A review of urban stage-damage
curves and loss function,” Water SA. 20(3).

Vongvisessomjai, S., Tingsanchali, T., and Chaiwat, C. (1985). “Bangkok flood
plain model.” 21st IAHR Congress, Melbourne, Australia, 433-488.

Wilson, M.D. (2005). “The use of elevation data in flood inundation modelling:
a comparison of ERS interferometric SAR and combined contour and

differential GPS data.” Intl. J. River Basin Management Vol. 3, 1 3-20.

39



30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Xanthopoulos, T. and Koutitas, C. (1976). “Numerical simulation of
two-dimensional flood wave propagation due to dam failure.” Journal of
Hydraulic Research, 14, 321-331.

TFALE S BRILE- S 50T~ FREUE (1993) 0T SR BE AR BRI 4T o
R o8 k1 B% 7732 0 % 156 8L -

FAEE R 2R(1993) T A E R RN RSN BT (2)

THINF f B BT W SR ERI BT REL 0 % 164

FORIEEL 2R (Z)) R

‘F‘_L

FES R R(1994) 0 THEFR ks
AL S TR T IR

BRTFEL LR (2), 0 R

‘F‘_L

ga%\ﬁ%ﬁiﬂwa’r%ﬂﬁmﬂi
A AE I EREIRE Lo

o g FR5(199)  THEF AR TR HE RSB S RGO
T g —r ek 5600 5kl 46(1)

B o @ fhar i EE ix S PFEAS s BEUE 2(1995) 0 T B IF Ik AL 4R
okt 28T 50 o @ okql > 43(1).41-55 -

FRALE BV A(1997) T N A AR RIS 2T (2) 0 FRRR
FPELR LV REL

e @ (1997) T X ira R R ARES BRNB ALY 05

\f‘“\«

(1998) " S A B E e REKE FOKFE DR ST E YA
I AT o
S TR RS 2 R B (1998) 0 T B kRIS L | o

FE$(1999) T3 BBk RIER 2 (2) 0 FIRIRE § & AT

WHECERAE SBELA -mE I kT % £5(1999) 0 TR kAR

40



43.

44,

45.

46.

471.

48.

49,

50.

51.

52.

53. py

54,

55.

P iERme Rl kBT 2my (), FRERATPELR g7 L5
2 o
FALE 3 PR Ry (2001) 0 TAR T S i ok L B

+ - Bkl et g e

% 4 3(2001) - T AR TR IR R B BB T K BRR(Z ) )0 FRRR)
FPHELR AL EEE

gt~ 8RS R H(2000) 0 T HA R T ok R AR B gk At
1-2%2FF 0 ARBRATPELR P TV AFS -

R s(2001) T LR HAEIERF AR R PR B2 S8R
1L AL EmT

AL FRPE(2001) 0 TR EFRANE LA G2 R | 0 B EI1 S
4 > (47)1: 20-28 -

WHLE S EHE B A S BETA VAT L F A% (2005) 0 T & B G
RERFTH  FREERPFLR AT RED

Mg %(2002) TR R E AR T R AT B EER o R L8 F

SARURPIE(2003) 0 TR AE A R AR 2 E 2 o

& H(2005) > ¥ i R HE T E AT ReoA R T R 2 kit o W A AR
FRLkhe o
WHEZ(2005) 0T - AR KBS RY YT FRABCE R P M = BER K S
SR ENRERTLA] 0 WY WAk RS AR LG
35(2006) " A B ER KRS E K A R B AR S
2 A1 AR L®m

EE(2006) 0 TSR A sk ¢ SOBEK # k#5582 i * — 1 2 4ks 3800
BERAL R BAFI A RE ML

BRE(Q007) T A LIEE K B KRR 2 AR R R B R

41



B]L \—:';f' é‘/ /.._ F‘ /&?Eﬂﬂhﬁ_ﬁﬁ‘l é\UQ °
56. +:&8(2008) o "Bt AL Fe F KRR RE L L Kok 2 4F3d - S e B A R

R R R S LA

(=

57. % =pE(2009) " § R B HWID B KM FL TR AR FL PR
SFI ARG -
58. % P i5(2010) " A Ak T ORGEAF AT F ok PR p Rl 4 F

4 A1 fg_,{ﬂ;z éﬁ—gﬁipﬁo °

42



RAL gt pmd g SR T4

p#:2011/10/11

B €At

VRO R R RS LR e 2 g (1D

PEIB ERR

3 F % 99-2625-M-009-002- BMARS . X EM

1

a

AR B

R A RHR TR




WEREBHEFLFEFT S REL
PEAEA F s‘uﬁ +% %’é‘i- 99-2625-M-009-002-
PR RREEYS oY 2E R R PFE] P E R R L R R A
1 (11D
£ i ;:T_ (F i ®
rpgy| P iwERPE
X B IFp RS g "%?/}%—ﬁ i ;P"’jt’k”% +
e (s (% AL E2/ = A R
fegi) | E4E) H oo & %
F)
WA K%
RIS 0 1 50% PrEeERe
e T B as e |1 1 100% h
i g2 0 0 100%
P 0 0 100%
v %3—\:‘ g 0
o i % 0 0 1000/0 .
- ST g 0 0 100%
i 4% 0 0 100% £
B
#1 4 0 0 100% RS
4 9 9 100%
gorih A4 |l a 1 1 100% o
=X
(%R BLueEsE |0 0 100%
4iEpm 0 0 100%
#p ) < 0 0 100%
o |y |0 0 100% =
v F T
it g 0 0 100%
L1 0 0 100% Y
—3_‘:1 gs 0
41 B :d 0 0 100% "
AT 0 0 100%
BN (,l\
" i 0 0 100% 2
HoAS
#1 4 0 0 100% S
A 0 0 100%
gzt g A4 (Eaa 0 0 100% L
(hEE) [BLeETE |0 0 100% -
L iEmm 0 0 100%




H 2%
(i Bt iigz &
5 hoyE B s d S
WEn L ER%EE
AT A R R
SRR N S R £
B2 E M E R
EE G F A

}ljo)

AP EAERT RSN A AT AR KR R
oo ZRTF ORERE TR M kA TOREFRBRL AR S

’i X538 P

freks

—

R E(FFHEEEN)

i/ e

Re|grga g A1 8

21

Fi

B yE2 S0 AR

R LI

3
1
4e
g |FiHE/ iy
i
p

PEASHAEZ S (BR) Ak

OO O OO O o (o




R g AR 34 3 R 474 324

LN F R A R AR R R k2
BOHS SR or R AL LR R BPS e HRELT L) L
ELFDIHEAS R ARFRAAR G R BE - o e

Ly f 3 e RP;EApARA - E 3P PRI 5L
W= ik
(ki p 45 (e > 2100 F 5 92)
(1% = 4 B2
(%] f 5% @ 47
4 & &5
o
2. 3 = % B T 4o o j‘%‘f £
W [Jewd iz~ M7 Oa
B4 &® Y ¢ HE
B [ qE (s’ HE
H (2100 % 52)
3. ik E I R JAIAT AL B PR G )
B (HEAESFTRL2LLEHE  BFSE- A
500 % 3 )

.
P .

2.
AR

S

1.5 SOBEK B i 7 R 2 0 RS AL 5T F RN REL F(ARZT F ~» £ ~
FoB ~TRAA S ATEZ2 @Y ) AR Ak RAPEL R Y G A FRLF KA L

DO
—
3
‘%‘E
T
2
3l N
=
5
<
N
E
N

ZFH Aok FE IR 12T 5 3R3TI0OF ~ - &
- B FEFREEROFNT S SR B LR BRERES YRS 2GR
| Fg2@kip4  BgFocdi gy B

3. A RTRIE B G deig PR~ MG ORER Z SR Gk 0 AT A R T REE A R PP R
MRS SRR B R R FIRORTORE PR e TR E 0 g B L AR T
B RAPE > TR T TGRS B F KRR -

e

Lod BB g s @ar 0 R fhokipiest o dof SEF LRI AR OREL R kY
o i g ok AR

2. M AT ifi;‘&%ﬁiiﬁﬁ Bl2ote REHE S © K OHEFNH oo 2 R CRT R R RK
Zofe A 0P L BB KBRS B R o




