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Abstract

This project is the subproject-2, A Study on Drainage Ability and
Flood-Damage Mitigation Measures for Tainan Science-Based Industrial Park,
of the three-year integrated project, Inundation Scenario Simulation and

Decision Support System for Flood-Damage Mitigation in Pilot Areas (III).

Based on hydrologic and topographic conditions and hydraulic
characteristics of storm systems, an inundation model is developed and applied
in the Tainan Science-Based Industrial Park and the Yen-shui Creek Basin. The
inundation model, which combines the 1-D channel-flow model, the 2-D
overland-flow model, the detention pond simulation model and the storm sewer
systems model, is developed to simulate the inundation in the study area. Storm
Water Management Model (SWMM) is employed to solve the storm sewer
flow component and to provide the surcharged flow hydrographs for surface
runoff exceeding the capacity of the storm sewers. The 1-D unsteady dynamic
flow model is used to simulate the water-stages and flow velocities in the
channels. The 2-D diffusive overland-flow model considering the non-inertia
equation with alternative direction explicit numerical scheme is then used to
calculate the inundation zones and depths due to the surcharged water on
overland surface. Detention pond model considers outlet work with rectangular
orifices and weirs used for solving hydraulic equations to provide the outflow

hydrographs of the detention ponds.

The drainage and inundation model is developed based on the
topographical and hydraulic characteristics in the study area. The inundation
model is verified by the Typhoon Nari event in Central Taipei area in 2001.
Different flooding scenarios are simulated for the study area with different
obstruction ratios of the sewer drainage systems in the Tainan Science-Based

Industrial Park. The drainage improvement measures in the Yen-shui Creek
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Basin are also evaluated with different 'designed storms. The simulated results
are used to examine the flood draining ability of current drainage systems and
flood mitigation measures and provide guide lines for the development of flood

mitigation measures.

Keywords : Storm sewer system, Overland flow, Detention pond, Geographic
Information System, Inundation model.
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BARE FIHBRCEAREKBEEBASHAZENLT L1
HAEREAFZ ML T

das
E =0y — O (2-18)
¥ S W ERE [m];
t E?-I‘Fai [S];

Q, ° BWHEAANAE [ms];
0, * WHEAHAE [ms] -

ARG RIRA RIS 0 BT AKEE R E O HEAR B
ZRE Qn RBHAZINRE 0, :
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Q,'d = Qids + Qido (2-19)
&P o O. - FHKRENEE [m3/s] '

Ou * BMANRE [ms] -

R TREANRETEH SWMM # X 3 F 4 48 K A B3t
ZRE > BIANRBRAMBRB AR SR ESRESE L 22
WRENRRACZRE Q, THRFLTF :

L
Qida = J.qidodl (2'20)
0

XF o Qoo - RITRAFRCABNERZ BN TERE RS

[m?s] ;

L: Bin@aptbalfEREE m]-

G PRI AP KA IR IR A Z AR Bt
KAL b, REFMBEEGRZBMAAKML h BEBRK ASRLBEL
BERAN 0 o TIRE dIBRAKH F o T

428 -(h-z) for (A, —z)<§(k—z)
Qizo = , 5 (2-21)
—,uf\/2_g-(hd —-z)}  for (h—z)<§—(hd -z)
X¥ o u BEEARA 036~057 ;
hy © BHEARKL [m];
h 't WA AR R 2R i kA [m]
z ¢ b ERmE SR m]-
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EWARAARL h, RERAEERZEBWAKML # BERK
o ThRMERBLBADRAZREBRAZAE ¢, 010%:

u,\2g (h,~z)(h~h,) for(h—z)zg(hd—z)
) (2-22)

Do =
g (h=2) (- for (h,-2)2 2 (h-2)
AF H t BRI EHE 0 4, =259y, ;

Byt BHEBRERE  036~0.57 ;
Bt AR [m]

h 't ARG R 2B AR KA [m]
z P mEbAANERIEA SR [m] -

K (221) B (2-22) ¥ g,,>0 AFAAGEALSD RS
g, <0 RIZTRAGFRCAREE - HX 2-21) K (2-22)
HEARZ qu, RN (2-20) X KA THIEE B L CERAE
Ou MABRBECREINRMGEMS BAEFTE ¢, REF_4#Enn
MHEAABRZAR d BRFR u~v RAR 24) 22X (2-6) F >
RUEZH_GRBFTEERE S REH -

A ERBEZAR, > QBT EAR AR A BAE S
RAX RAETEHNEFTRBASHRBEL AATXPER4EER
€ MBS RIEEZRINRES

O =0, + Qodp + Qo (2-23)
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X¥ 0, MmECHBEAE [m's];
O ' BILOAMBEZAE [m's];
O * BHAKIEFHEH ZAE [ms];
O & WIEAHEHEZME [mYs]

2-6 it X #rdk
TEHASKBRLESLBEABK - AATAEHR - — T4 P
ERBAR —HRFRRE > ¥RBEXERRFEE LB 2-2 A
F XM Sb ] Z BT Bl 12 - B BA S T -
() LEERBMAE -G R -4\ 88
BLEEREAFEEE LB EKEERNBZERBRE » BK
BERBZZRMER -GS REZ_BZTEXBTEHE - UA/IA
REOH AMALFREZ S RGN -
(2) FAKTF KB X R b X8
SWMM i = 4% e X 4 2 A R4 U ER FEA SWMM ¥
Z RUNOFF #4a > T47 2|3k @6y 2R & » A& EXTRAN #iéa i
TERTARREE - TERTY 0.>0, W BALBHZBRE Q
Bk B = 4R s AR X A B 0 8 = MR b KR R B TR
BEBHBKFEAREKRE - —&EAL - BANRE O, FABBR%I
HMEQ CRIEFHRES 0=0,  BEETHETRIEMFAELE
Mo Bdw 0,50, REFHSSRE -0, #HTHESLSE L8
REBRIBREAORE 0=0,-0, ABALBRENE  RAE-%EF
WHEAKBA TR RURLESC 4B ARARKTFARKEESR -
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(3) — 4Tl K f =8 AR K A

g T E AR B MR R TR A R £ B @ R B A SR
BTHE —HEXBTERGTRARKABEZHEARER » —
BTy ETEE  SAE B ABRRAMIPASEAERLASS
A TREBBZLEEHBLZAELTBAGE  SKRTLERMZ K
EHERAL 2-5 8 o

ST —HTE R BRMAKMSERFEZER > MR TARE
RBARERK S 2R KRR KB O ET) R Z KRR
EAER 0 RFIRFREE ) KA S AR KR L 5 AR B KA A R
ERXA -GS ERTNRKEEER - Rk KEERARA g
RBMFAKENX » BRBFFZARATNAKAMG > AR _FHRE
ERZME > BRI EEHE  BERFEE S T KA SLRSR&
FKAR T,

E MR A AR KA S AR 2 — 4T B KA BF 0 R K
AFEE T 5 EBERRZIT B E KA N 4R MR A AL 0 Bk
BTN KEREE o RERA R R R I B & 2 KA
o KB BIBARBRER AR T EG RO

3 2
pN2g(Hy ~2Z,) , for (H, —-H,,,)<§(HH—HW)
q= (2-24)

2
p2g (H, -2, )(H, -H,)* , for (H, ~Hy)22(H, ~H,)

X # 4 B R 0.36~057 ;
p o BRBRESB 0 4, =25%u, ;

Z, : BTRSEL [m];
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g ENmEE [/
H, ' BEAURABEZT) B @ RE%EFB8EG2 KM [m];
H, @ BRARAB R Z )1 i d S A F R 2 KA [m] e

g B R Z MM KA B 7| KA EF 0 KR MR AT
AIEEFX (2-9) F g,=q ' B ¢ HAE_HEZHAEXFZIARS
TRt o SRR Z TN KA SR @K > KR ST E
@AM BEHR (2-9) F g,=¢ R ¢ HE TR
R S Yo
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F=F HmE

BRERHHZEACAFATILME  RF BT RBAY B
EATRERRESRZIBEFHEL B2 B EE4ATHEAR
HEoRENFIANMAREAFN  EELTFRELRABRESK BT
FHERREKALLEKRZEIREFS NS TYRENASEM
BATE EANREAREITAREAL  BATHAALHMES K
ZAFERABA  BANEGILT T EENF AR EH4 T ABRE -

3-1 /A

RE 0 F9AMFAREBREEHS SR SATERELE » Bk
RMBTESERTA EE REBRGTEBAZBA AT ERAEN
REFNLTH T EH+T B > FEABETEEN - AR T RAH LA TR
AHAR (16 B 12852 17 B 23 8%) £ 43T b R E AR 2 & KE AL
BB RBITHARE  BRHEATEREHRKA RN YA 2w
SXMENRTM LI TERES > pH ALK -ZE - &b PES -
AKFa~ AWM~ FER - @B KERAH - EMEHLIERAT TR wE 4-1
P B g n 9 A 17 B L4 6 HE 7852 N5/ 3% & 105 mm/h
HERENTHZITOA168 125298 178 23 52 48% ¥ 787 mm>
TATERESEKTIRE AEREBB B 3-1 /7 5 HEEXE
HEA - FAARBRBEREEME AR R BTERIE > Lo B 32 # -
R RHFEA AL T RARRERER P SREME 40 AR x 40 2
REEZBEWHHREN LB 337 SEREMRERE LM
¥ BHEABETNALKESAE 34 GLRAAHE TR wUE
B a3 REAMARRI LA ARAARLZ KSR AZ B B
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ok 32 P c FTREZKRBHOEEIZHABRERN G FEBRFN IR
His BRET L4 BEEAILGE (B35 tL8dHETRASL
BRBAFLEZE T @R AT AEHEH BRI EN®A -

B 3-6 &4t msARmARRBEASzekER Y B Y BT
SHABRTRAVEEARBRZIBE A - DLEBHRFLREMRK
ER&S  RAREREZBRASERRELAMEE A5 HirhE
3% K o5 7R B AB A K 7 B 1 R K A K TN BER B R B 0 ks R
BRA ZHRA A aKELE MR > KBRS EALEEE &
BELAME LRSS ATEAEEANTEARELAL  ETHARE
BB ELE c BEEHBAERGCTY dospaLRER LHEAK
Bk 101.15 B HF AR EF 2215 FAxF ARHEILEHRFAREE
WESAG 8 790 BAFARRMSANEEMLEER R digE
HAMBE LG EADAAREROERAKNKESN 39 BXF AR
KB A R KB o & 3-3 AR o
32 MBS R AR

B 3-7 AN KE R BB 3-6 2R KAERE AR 0 A8t
XZHBOTREH L RE L £ BAKEE - BEAFZIREITRAGE
EASRATI KRR BRATESR B FwE 3-8 839 A7 &R
BE o Bk mAs 120m: b— SRR BARGEEZRREZE 125
m U ERREATEG SAETKLERZELE B 17 BIHRAK
FRAKBABTHRAETEA » REATHE 350 m'/s > jwEd - Rb
RIRERERAABEENEELE RATEREREMNAK - & 34
BB AR e K3 R S IR R R R S0 A Z BB R T T e
MBS RATBEEHEE 98 -
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BEAGAREALSEMLEER LEADE 13 m HEHBRER
2 AT PiE 2.0me WA EADRE LOm RTEEKAER
BB E 35 ANEKEESEDRAEBOERIRE  BAKREHR
AEALHALRERBERDE > AEXBHBERTHE 3-10 2§
3-13 fiE o SRS E R ENMEEHA 975 A2 WTRERALTNS
FE105m %% 6.6m™ gl EF2HERMY 135 BxF R
X BB AR SR LR AT B AL 95 BT AR
mhEARKEMESZ 10115 FFAREE  HEHEKEK 103
NE S BEREEBENE 5.6mUY bbb MERMAR 50 B
AR MBRERET  HEH AR RS RTERN S F K 384
148 08 BiHAR At 406 EHh AR FHEHEMSEZ 390 ik
AR -
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FoF KA
41 FHERREE

ATHEARSEFHEHITER  AEEBBAEABANF TR
ol oHBAREABRAEERYPAKREYE  REFHEW - oK
()“("!‘ﬁ 3%4#& mLﬁ\iﬁéﬂn%AﬁT

BAERBEGEBER LB E UL BB =LA Ri¥
EFILIRE G FERIBAE  ARDRY A0 FFAE  EBEHS
M EILE > FIRF TR EFE  SEREET QR THEEE T
BB HE KRG FAKEBFLE  AZLE - KRAEZLBRRA R
BRRARRRER  SRABREZLE -

AFRIFESNARERNET S AEATER LM BE > 4o
REBBZEE  HTROS AALIEAEZHE A TRHEMN S
AAHTEBRAMROMELEEZRT - BB AL AKX 7S M A
R@HE ~ KEXFRMEHTHE ~ MTHFHEBAFEMLZE £
WaiEs  ERE MR AR -

SRR B AR A PSSR E - R YN BT,
BFABRLERAE MRS TRIETH 2 D EZH T Mo me
ENARBIBEN  RASHBRETZECASAERLY £ — ik
SHBEBRA 638 N 0 —HARKEEBMAS 400 NE o AREHEER
AR E R 2 KBS $%%€%ﬁ#m%m%4ﬁ%x&mx
BRI RERE > 5E pifidn T ¢
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4-1-1 WEEH

At ERATRABBIKA LRI ERTE > RETFHE B BAK
RBETERARSHZAR EERAMZL 24 NFEERER RENFE
MEEk 41 A7 BRRERER B 4-1 A77 - £ F 0 100 FERH
24 NEEAETRE S 513 mm > RENFHETH%E A 109 mm/hr -

4-1-2 K&

HRERBAFEIZRKACABRKEXR (CHHE) BEME - RE
E o~ BCEBEK ~ KMBEAK ~ T HEAK ~ KERBEAKRRIBEHEK » ok 4-2
BB 42 A o HMIE - PRRERRBEN LGB LERRERRAB K
EER 0 RMIEK ~ KEFAKRRRHBERN 2R RM—5H - BAHH
FRERETFHEGBENBAKETH S MBAEIANOERNERBANB KL
T % BKERBRBKEEZRAYICBUAT TR TR 100 #4773 2 37
By BRRKMBEAKREGE S0 FR3HR B HBREPRBZEBKRIES 1A
10 5 ERMBERT > wLERABERE > B KEEEHFL - KB
KEBREE IS AL BB 3,413 AE > HHAMBEBHKS 128 2HE
PR - T ZARE T - KRR BEEZARN 35 2RE 22 2R
P33 1/500 0 REF ~ L AWAH 0 THBAEKR K BKBE E
RFARMBEBAKEIARZ ST BEKRBZ RO BRBAE > BB KRK G &
KZIE -

BACEHRSRRE 19 A2 > FR@fk 11,445 2 0 dF 5 6
15 489 PR AR FIR LM Z B SR o BAKEIKRBIRBITER > RHE
BlRFITINE  RBHRARGH - LHBZINAN 1S5 2RE 13
AR BTG T3 EAE 1/2,000 - R FHEK S BACEHEK X R
REA 10 22 FBEAH 2,090 N - TIERFEKUEE b EE 5
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HEUEBRARE » AR ABREERZIHE -
4-1-3  WFEH
WHERFEABLIFARRRERERA T OIS BB ELERLL
H o AFRE G BRI KA F KA RBRATIRAE o NEFBRITF B AR SR
LEEBRITRAEASE  BLBITBRKERBLECR IV ERE
MoOE43BARRENBRZLEKERBH SR - AER > BER b &
BRI IRARRIECHEASETHNETEN - &850 83 ikl Tt
%o A ER T BACE TR B 80 x 80 A R Z MEH LB AT = 48 Hush
RAKBE S RFEEEMLIEEAEAMRE 40x40 AR @ B E M
RIE #e—H 1k AAEE 20 x 20 AR 4EH -
4-1-4 LA A

ARARERERE BMT > B A LA AHEY - AR IHBF] 4
SRERLARRARERAETH T AKA A - EHE T LA -
B¥- 28 %8 EFRAWCARE Wl 44 5 - £ 0 B3bibs
445 61% 0 EE - TRANEZEAE 1% Libdis 16% &I844
12%PY - BE N AREFEEM 2P RBGTH - BEkEis s
TR b EBAAEEE BRBEAANERATLEEnE -
B E &ML 30H A AL BHARE 5 thiok 4-3 RE 4-5 -

4-1-5 & & # B B HAKZE
(1) TREAZSKEH
EAFRETRET EBMTEIARB/ITREALETH > B
AHEEH S AAB-C-DEmEH#KLALEKRKE  AHSKALAEA
Mkt A EXREMKE 100 NE > BAANBALIKSE > BHAKRS
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MABH B ERBHY 325 NF 0 BAANBAESEASE > C Bk
RBAATR R Co RAEHA 107 2R - BAANTERAS > D
HRAGRARBERD > FRBHA 119 D > BARAKM AL -
Fea Tthok 44 -

OHEEMBE KRB EHELE 460 KA SLZ R B ELE
45 - BB KRBPRXAERESQRREAY 25 Szl n
B RREAHI15839m HBATLEIZTE XK BABERELS
BARERERY 10 FIRERTHRBE  BEREH S 9,209
m o &k AFLE 211 18 -
(2) HBRrAEH

B & RRA mERRE  AME AR RRER T RIESL BRAD
H T B0 o Bt Hh K IR AR DRI B S TE Z S A K N
iF R E— Pk (side-channel): AR KR ESZEZ AT AAS
BRAFUEREERAERGNTHREFHELE B4 7TAFELB P
BrER BEA-SEVBRE  HATERRZA -

BRI B ERAN S0 S ERMELRE Bt A 2GR
B 50 20 WEEE 133,600 LH AR 0 HKEHKE 9447 NHE
FEBRAA R R B KRR F BRI T (BPALOEEEF) > K
B 1.2 2R K MBS KBEILEREE NHEEANB ALK, &
b B2 EMKA 15 A EREET 439400 L F AR HiK B S
287.56 VA > EBFREAM o Me KA A 1.2 AR 0 KBk
BEILAFEE FHENBAES KRS, Fti C2aHkb 5.0 NE
FABEF 169,100 sLF AR - k@A 107.11 NHE » LB RER
MRBEA R R 2.2 AR 0 KRB IABEBEKBE T HRIERIE K, &
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#AD Z @A 20.0 AHF > FAEEE 300,000 L H AR BKEHE
250 ~HR 0 EBFRAAE  Fitibeh KA 1.5 AR Bk D F A K
ARG FERPNHK » HIERRAAM 0 &P RLEHA A MIERK
REF » QIR K AWK F 2 E A KRB HER -
RBRLOHOPARH T AB-CZABREAHEL - T
HER—HO LA ARGERARX AT FAESBIL O AMX
EEATHRBBEEIMNEASINAKRAS5 46 BRADRIZEEH M
Kb BEH AN KK o B 4-8 A D 2% FaEtY .
(3) # K35 EH
ERENREAR —RAMMKS  BENBEELDZRILA B
P9 3R 5.0 cms Z By kK 3h o AKALE B] 2.7 2 RS B R 3R 4 KA
KEH 100 cms > B E 2.5 MR EAiED 295 AR B
B — 34K ZEEELS 150 cms» 123Kk S 2.7 AR 5 £k
g2 3.2 AR BALE | iKMo REALS 200 cms > 154
KA A 295 AR A AKE B4k 487
4-2 G PR EIAK A RIEBE S R
ARAEAAZEEHKASKIRES > Rt EHH T AREH KA S
EREHRFEERY > SR EFEERMZAKEE NS hHS
AETREAMHERKA S FERNERERAY A RIS E - ARERF
RAFEN 2 FERMG TREZ TS AR AT HEAZEAE A Ae
EmAKREHREE  RAHFERERERD 25 £ 50 £ & 100 £z
HATR S -

27




4-2-1 K& #E ¥ EH

RS E A ZRAEC T RENKLASL  BRAGEEEE LESH
LEERAMZAKER  ERWwB 497 BYET £25 £ ER0HE®
HHT BHARAKEHXKERTAER N ABEEAILBAER »A-C
HEARRGLBETAEEEATLBR » $RBAAILNLEEBAKENY » @3t
RARBEIS PpU L@k 6.0 X ENEESE0AD»UT > &
RAKEBEEBAATH - ESOEERHEREN T T2AKZE BN
RPEBHKASK LN EA-CHAKALLBATUSATABEE 0 » 4
STRKREE IS 25 U L @K H 15.6 N £ 100 £ ERI B R4EHST
HEHARAGERRBREER I ML BEESKREL > SKEE KB
Ao BrCHAKRASLIF S BIBAEKFEE 30 A0 E o &K E R w48
BGmREERE RN BT EKREZN 1S D2 EHA 40.0 NHF -
4-2-2 FRER&KHrAE

BN e A EREEZ PR T ARESKARBRERSH » TAES
SRERMERE  HABRFHEARESEY  ATRTAEERERVHEE
HROBE  BARAARE—SHE S OHLACRATAEREES R
ITRABEEER UM AR KB EHERITSLE - AREB L HHLEE
NOEHKAAET A8 > L5 a4 HERBEGHEKAL B A
RCAHR—@ BEDMNAZ @ HHLEHKAKETELME 10%20%
R 30%FH RATHSEE > SRR KA SRR E bR AR 0 W14 -

() A~CHAKA%mE

B4-10AHA-CHALAATREE 0%EH T AEELZLE
SLE AV LLBRTHR A 25 S ERYERESHT HEE LR CHx
AR IR ZHAKEARTRRARGE AW 0 B3t KERR
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15 A A LTS 6.4 AR - £ 50 FERMERBFEHT > B A K

AHALBERTHALRESKRMEFEEmGMEY  EHEKRREE

15 A5 L@kl 18.1 A4 100 F ERPERELET  EKES

HEBTRAMERE AP RKAKREFLERKRERR 30 20F
o WHEKEESH IS A2 BHkHE 443 NHE ©

B 4-11 & A~ C 3k A GBS IEE 20%5%H T o ABmER -
HE 49 RH 4-10 bR THA > £ 25 FERMERHEST - CHA
A EBSEREEREENBE > SKREREESERHEA - &3t
AKEEZEISAOPULEHRE TS NE - ESOFERMERELT
Bl AMIKASKAESRAOEKEED R ER M L EMHEEILRA B H
KEGHEKRE » BtAKREE 15 A5 A L@HKE 24.0 R - £
100 £ E BB EREHT  RESN 15 A2 EKBORAE—F o
% 482 MR

B 4-12 % A~ C 3K A B S EE 30%%H T ok Amma R
SE 49 EH 411 R TRA - £25 FERMERKAT * A~ CH
KRG LEHYSETEMEEER A BRREKEE » 83tRE 15
AL EKERS 122 28 - £ 50 FERMERFEHLT - A B
KA GABH AR AR 30 Ao HHEY 0 BEALHE BIHKLASL
BEKE @ EKEEZE IS AR ELEHA 272 2E > BFAFE
GAMEREREHYE - £ 100 FERHAERFAT » BKRE
IS AN LW EHAE—FHmE 53.6 DH k49 5 A CHX
ARAEREREN S ERMEREARBIE KBRS

(2) B~D#KA&KMEE
B 4-13 5B -DHKAKRTHKIEE I0%EHTHRALRBELR
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BE A9 BETHR A5 S ERMERESHT BHKZALLERRE
AAET B U BR K B R TR R B e MR RKIREE 1S o A L &R
B 1201 N - £ S0 FERPEREH T > BHKAKEKEKEFR
Mgt g AMESAR ELLEERERM2 FERMEREFTH
LEREFARE DHKALKEBRERFHRAGLARAE > @3

HAKEEE 1S Ao EEMEE 194 AN o £ 100 £ ERHE R4
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B 4-14 5 B DK AAFTREE 20%EH T HRARERER
E 49 RE 413 hRTHR £ 25 FERMBEREET Bk
RGBS ERRMERER Y E  BKRERRBERHK - Bt
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BB K EHEEK BHEEZ IS o2k AKRBHRA 595 2R -

B 4-15 % B~ D 3tk & S48 % IEE 30%HH F e aksisme R
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HAHT03 2R k410 5B-DIHAALAREAREREGLSERLHE

R ABBZ E KBRS -
4-3 A REE RS E R L ek
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B RALTHE
185 | 500,000 24.0 2.70 4.8 6.0x2.5 | 2.70 5.30
TR BN
HH—_HE 292 (532,000 25.0 1.50 5.1 8.0x2.5 | 1.50 6.60
BFE 3 F 108 |337,600 13.5 1.40 3.80 |1 4.0x2.5) 1.40 5.20
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