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Development of a Numerical Model for Urban Inundation

under the Damage of Storm Sewer Systems (l1)
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Abstract

Due to the growth of economics and population, urbanization in Taiwan area is
significant. The urban storm sewer systems usually cannot meet the demand and hence
urban flood inundation is often encountered. Therefore, the research on urban storm
sewer hydraulics is rather important. The objective of this study is to combine the
two-dimensional inundation model with the storm water management model (SWMM).
Then, the combined model is applied to simulate the urban inundation under the
condition if the damage of the storm sewer systems happens. The study area is the
Yung-Ho area located in the Taipei County. The urban flood inundation in the study
area during for the event of Herb typhoon is smulated. The simulated result is
compared with the measured flood inundation region. Application of the combined
model to Yung-Ho area has shown that the simulated result agrees well with the
measured.

Keywords. Urban storm sewer system, Two-dimensional inundation model, Storm water
management model (SWMM)

Z ~%d BEpm

Xfr-& j\\f} ﬁ’\@]]]\ l—t‘;‘—/k’{\m"% i £ A r'é’:_&j\a%t » 18 1H L"" X «‘F"’rg—,:y 'Lmﬁ}.‘?\B
BEE o bRt ki PUEREY k2 3R Z L L2 kAo STRF 2R



RARATER R T RE A2 L FERF R KTk K EZf mm 23
RERR ARAESE A E T IR D

ToRERORERMZ RE o MR IENE A > B

Afed BT LA 2B 2 s R AR ATRES AT ARY L F s G gY e

-

B A RTR A G RSS2 iR o ATRES
%*ﬁiﬁiﬁ’ﬁﬁﬁﬁ%%’ﬁﬁﬁg’ﬁﬁﬂ%Kﬁﬁi&a,;kﬁﬁ@

KTk R RN D RR R R RNFE A kAP ET LY
l,,/?_i f—a 'I:%\lT o
Afed AR TR R E AT AR A L2 Ed B R RS 2 1AL TR

B2 sl 25 E2 A o A e IER A B PR KA FEA RS F S A AR
KA F o 2B o AR R IEA AR A R A LR AT o A e R A R
ABITEE G a B R EAAL R LATRER > A P& 4 W LRLF I8 &
KB AR 158 2 o AfrT fF R P 2 L LR PORIRA Sk o fp s L RE AL
IS E AR BRI RS W A FIpd HRORBR BN R
B3RE R R A5 FUG] 0 13 S RRELTE 0 5 T kI E o blAcA K] 85 & 7 2 H
PR R LA AT 270 A Babko X ] pa B § i 280mm e i A A fed ok
P PEATA S ) DARSIEA R TRP T B B R R XA ORE L -
AFT LRI A AT ROORTORE R RRAF R B R - & R ATER
2 KB T S A A B AR kA R R OB T BT 2 K
B XM E B EA KRN R RA R

NRLE S =

I

AR REEIRT AR T ORGE R X #E%éiié‘ KB F AR TR A i
FoR TR PR K ARGV (SWMM) 2 3 & = i REC 0 SR AT RE
¢oe L2 SWMM HES B # 0Kk SAGE Rk R PFL AT E IR
FERRARGREEE RO £ B RSN EEFFRRFE o U T B ERP SWMM
Bt o e LR RN 2 AR H D RSN B REfRZ > BRP AN LW

4

gr—g;
>~

oy
-



% 50 o

1. SWMM #:5

AT HET SWMM #5818 7 s R TR 2 RIRJF E > 7 B BT B A4 G &
LT BRARERA L o FAFHEF I G SEAFFLE TR SR L
HFEINAR o ATV PORIRE 0 TP AL EE Y Rz R R A~ 0
R s MEUAR BT R FEBR R KL ﬁ_d\-— f&Ag S eI % o SWMM #258 r ik
R ECE TS R LR R P A P RO Y S L
KR A NS BT K T AR o B2 RIFE i - BRI
24 9y Sant-Venant #1301 2. % éﬁéfé_ EU\%%&

19,74 - ()

Mx 7]t

EL N3 1% SN o

gt gfx f9x

P22 (27 BRARMET - - ¥ % E x(one-dimensonad gradually
varied unsteady flow)z i 3 4255 2 $ 8 3 4255 » ¢ Q2 inE > xEipi# s B
SR VIEe 2 T oy s kR AR AR gL Ed kR S
RERAZGERH R S AR EHAR T By o

SWMM 235 4 5 2§ FUL A 2 404 4250 (19 (2) « B30 2 Azhe i
B AR AASE K LAY 2 kR S 2R AR #*q%P %;,_%;Lf,; @ de g ik
BieT g BAednz kiR iR GR i REE - 900 2 Ao RIR o BN 5 R
EET A fEE e - ARFEREF MG TR R - RN G
T B o T PF §ﬁld R BB B kiR SRR 2 Bk 2 i AT E‘C“ﬁz S H
RO BB ARIFEDR R)Z AT BEEE

oL 2R EFRAN o

%

i

33.7'5‘;77‘[( fifﬁ;‘ﬂ > /ﬁh’g‘_)ﬁ%ﬂg\l __‘% i@
?@ﬁﬁﬁﬁﬁﬁ»@uj 4 iz



—HA T KA BREFTERL D AR RS R
TR 2N (2 AN KA BN ) ik o @ IR AREFE T B
Pl RN B ER BRI AL R T L RaA

=T

PP BB A2 BATELUE 2 BRI b LA kRE AL A

ERRGEP I S

e
o
=i
B

&

)
=
el
\‘E
=
ﬂn’\

Th, (uh) | (vh) _
i 7x Ty

UGLE R -LUCH (4)
”X eh4/3 hxgu

_f(h+2) _ erfM

7y ghzx/s hng

(5)

e Xy iz BREE IZFFEE - hZ-RIF U: X3 e r 22 RIFTERE
Vi y> e s B2z RiFETEing onit BRAEGE ZiF AR gLES ik
Bog HE o2 RlE o

*F 3 MAC(marker & cell)z. £ 2 LA > < 5 2w &g 5% /2 (dternating
direction explicit scheme) %= #2;% » # IR FGR v ok K38 (720 E47[2, 3] »
Fo5\ 20 A 40 0 12 Tk ik fe oK 2 i i (antecedent hydrologic condition)® 0 F 74 ¥ g
afor B FF O PPTEERORERE S EKGRE 0 TWORIER RESL R - N2
ERF L2 AN BB R P EER NI BEBERER B B W
BESP RRENZ F R B TFET SRR R AR T AR

SRR RIS ROt TS & L RECE SRS ¥ £ TS Jih =i S8

B FE 2R AT AW LA @R FE it R &
Efpd ke R R AT RR R A AT FA TR 2 AR A E Rk

W RECRGER GREIDL R o F AL E T2 A R R PR ST R



SWMM H:5% > i Fa KT R A BFE ( BFUFEEFLAIER TR - &
BoRR kBN 2 %J » BLik(source) o * il n(lateral flow)A] 3% 4 » B % & B % 4
EorZ R S At FHRRIE T R LRIk c R EN B PR

#-Fd K ﬁﬁiﬁf’f'r—g—nﬁt > SWMM ¥ H3z[4-6] o

T~ Rk RS R

AP 2ZHERFALRBELS o MR R A ok s R B 4 g R4
BI1A7m o f Ade b KT -RE RAFR O BI25 ¢ Afekam B(F 7 L%E
PAkAFR) B3FAXfrdiFRp kb8 @ -

ALY 4027 x 40 2 % 34t AR 2 DTM @ T4l > Mt AT 4L IF 5 3%
gz AEAFME THRBEERFLIAL G 2060 Bt o 8 B onEA D EL R F K%
BReg ATHd b RYPNEFERE o Bk FER G AFLEY Y DiFR 2
FOmE®ET SRS A A A S RUF R 49T

FRAOEE LA BT TR RR L TORE FRFTH A
BoRAE 2 RER R ES- S ARBSE T 31p Y 2128377 320
FE8H K17 P -RSIRBAG AL 48102 14 [ F2
KBRS o FIAA L & AT R T g Y TR R T Rk 2
FICHCREPF 2 H4em 3 2e c B O S FORAFRT o B~ 235~ 7 o2 X
#i%@i%«%ﬁﬁﬁ%%°ﬁ§%%%ﬁk#ﬁﬁiﬁ$%ﬁéOAi152
s TEFKFER G 095 2% c B 10 A HEEIFE R R 2B RIEST RS
BT HE TN AR AT R E BT R P RAER S KPR A S S

"l

o

&

EEAT

11 Waune, C. H., Heaney, J. P, Nix, S. J,, Dickinson, R. E., and Polmann, D. J. (1984).
“Storm Water Management Model, User’s Manual, Version |11.” U.S. EPA.
) FRiEgr > PSR AS - MEETNRE RS R S F L A REF YT

7



AL #Hm= (1986)

FiEys ~ HRRE gt T T g - @R kSN2 BT EY 0 ¥ Lo EokAla
2R3t § % B (2000) -

FRRE ~ 34T s el o TR R TR R R H R E e 0 B2
SR BRI R L AR 5 197 32 (1995) -

FHREE ~+HRAEF TP R KTRE AR E R AR BEHR 0 ¥ 2
Eokfl1 4283 ¢ v £ (2002) -

TRBVE ~ i o T RT AR TR R A R ER 2 () R
Py Ear4 > NSC90-2625-Z002-016 (2002) -

2000 0 2000 4000 Kilometers

Bl 27 ®F2 23R




M2 Fiwe

Hg] 22 ¢ ’i<.‘f[73#ék 7}; A;‘ <§¥ n%g Eg]

. exwrEa 7.
4 — T AAR A A

------ AAFRLER

B ks

® anm

ty (mnvhr)

B3 Afed %N p-kepiz F

300

250 -

g

ull







B5 HHFEIF A |PFLF KR

B 6 FoEUHE D 6 8 pE2 b kg

&

B




Bl 7 Hohew s 1% 10} pr bk




MO #if~ 23 ¢ o2 AeR R ORE FFH kERR

Bl 10 PR p 25 F kA7




	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	page9
	page10
	page11
	page12
	page13

