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Abstract

The Shezidao area and the Wugu district in Taipei county were situated at
the downstream area of Tansui Basin and belong to the Taipei Area Flood control
Project. Their banks’ height has not yet reached the 200 year protection standard.
The target of the project is to evaluate overall the facilities with high standard
protection in the Shezidao area and the Wugu district, from the global basin flood
control point of view regarding the effect of social and economic. The report will

be the reference for the authority before making further policy decision.

The main content of the research includes 7 items, which are the basic data
collection and its analysis, hydrology analysis, hydraulic analysis, hydraulic
mode!| test, the evaluationonsocial and economic and environmental effect, overal

evaluation and the financial estimation of the proposed project.

The result shows that the more highly developed, the more damage the society
suffers. We suggested that the Shezidao area and the Wugu district in Taipei county
should be protected based on the following reasons: (1) With the time changed
the society had highly developed. (2) The loss of the poverty and |ife resulted
from the flood damage wi |l heavier and heavier. (3) The technic on drainage system
was improved. (4) The hydrology condition had changed worsely. (b) The risk of
the flood damage is rising. (6) The equality and justice of the society

Due to the hydrology condition changed and the peak flow higher than before
we suggested that the author ity should monitor the bathymetry of the Tansui river.
And when the cross section was narrow down or eggradated too much, they could dredge

the river to keep enough area for the flood passing.
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1000 (T 116/8) 18,042.50 288,680.0 3.91
4% - 461,227.50 1,139,070.7 100.00

2.7.3 HAFA

KRAINESHRED .2 "B ILEIEE ., (L2083 - 92.7. 15) BX » DRIBIBARFEER
M58 (TME)  BEFR (JtRE) kAR (&16f) EEKtEREANEEER
BEBRIEBZMERER (87.3.31~092.3.31) WX 2.7-14 i o

*2.7-14 HREFIFHEEFEER
B m/THAR

4T A E Gibw R E % LM A

GEE | mEE | #%E | m2E | 726 | 56 | m2E | T2E
87.3.31 147,444 214,431 80,998 154,942 58,500 56,462 76,813 43,405
87.9.30 144,179 223,373 83,973 157,602 57,100 55,938 76,770 42,949
88.3.31 143,170 219,955 83,513 155,735 56,900 55,113 76,219 42,208
88.9.30 141,605 217,879 82,684 155,850 56,300 52,238 72,062 41,294
89.3.31 140,755 216,570 81,845 155,321 56,600 41,082 57,259 35,110
89.9.30 136,333 212,165 79,441 154,922 55,400 *43,972 *60,582 *35,789
90.3.31 130,983 202,310 76,359 152,592 55,700 40,483 56,122 35,671
90.9.30 127,190 195,258 72,837 144,805 53,100 40,406 57,671 34,393
91.3.31 126,297 193,380 72,399 134,173 52,900 38,772 53,326 32,707
91.9.30 126,372 191,023 70,970 133,306 52,300 36,699 50,624 31,796
92.3.31 126,121 190,881 70,590 133,306 51,200 37,015 52,081 31,832
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Froo = AR AR (4= (43)7F > FRYI VAR
0Q , oF oG _oF, G,

4t —+—-= —Y+H (A.1)
ot ox oy 8x oy
ol
i ] i 1
p q
h 2 4
p 2 Pq
=l p|, F=|—+=gh*|, G=| =
Q g h ' 29 h
2
m q_+lgh2
| h | L h 27 |
0 0 s
h e s_ b
F=| M| g 2| ™y | H=|sPighs, +aqs xR
p p p OX
e e s b
hrxy hryy Sy ghSOy _op+ T,-7, _E oP,
wa e i p POy
VRS s o g Jz-bEr“’“‘J}f”yﬁg}Jz- (F'ifrm_ﬁﬁrr‘gﬁ)ﬁ T

(A= + (4.6)0(4.9) 0 Tk -

A R RGO ARAE Y R L% - Jﬂg"ﬁ H I R fiiAgh =t [ R
AR AR T Pjﬁ ?i&uﬁi'”?ﬁ% VIS P (trans-critical flow) - PN
RRAR G 1 B AP T g AR U HL o Uit » SEC-HY 21 51 3
- ﬁﬁﬁ‘ =A@kl ffi(Total Variation Diminishing; TVD) ~ £l 4 1 &
(Essentially Non-Oscillatory; ENO)<"¢ [EL i 2 fUfEEe s - =2 LUSSOR
(Lower-Upper Symmetric Successive Over- Relaxatlon)[ij)EﬂJ‘ LA 55 1k s
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%jVQ dV +[fL(F -G)dS=[ H dv (A.2)
ol
h hv 0
Q= , F = 1 .., G= (A3
U U +§gh2n v (YU+VUT)-A
Sh
H —

h (A.4)

s +ghSo+U><Qk+&CW|uW|u —C,m,Juju-—VPR,
p p

(A VSR PRI E A SR A SR
HY IR PO R 9 R VR PO T e

Eils
SE

EHRIEV =u-A=un+wn, = (pn +an,)/h > Efi(u,v), (p,a)= (n,n,) 55 HIEE

u, UZEA T8 g i ™ VoS B Sy = § i+ S, ) BRI |y

S' =8P+ 8" FRAEN AL H P9 (OATE RS VRS )
YRR
R EE A 1R R R b5 R E R TR T A (o = A8
£, E"FE’ .ﬁgajr R gﬁnt RERAE AR T"J J’J gﬁaﬁg%ﬁﬁmﬁ@(p\@
RV E > JREEAR S TEgro ViR FEI il fg[@(fﬁéﬁ%ﬁjiié‘w&,q)ypm :
— 1
cp_vjvcb dv (A.5)
I S (A aT RS
Q

1 J—
—+—[[.(F -G)dS=H
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aa? ZfL(F -G)ds=H (A.6)

FEHIQ BN Fy S RV Y A R @ KA BT R
b VE - PRI @, ) O R JO A COPR AL VPR ) £
AJ(AG)ZE I A3 I PR 4 il st SR gl e AT T > FITE
SR = dREaEa
at +Z( ) =(HV),, (A7)

Hilg), P ) 7 53R P (= AR LR P VA (=)

x : Location of grid points
o : Locations of cell centers
- : Mid-points of cell interfaces

o
(i+1,j+1)
%

o o ° |
G-1p) P G T G+
j-1/2 =% — *—
y 0. o o
(-1,j-1) (i,j-1) (i+1,j-1)
B +* r
N i-1/2 i+1/2

Vi MBSl fR (o) =

AL ¢ YRR A
SRR EIEN F RGN A PR R E] (numerical flux) > (U
PERREN B PAS GIE ) - BAEUTTE GN VIR — ALY
= W G TR T RS F R
S R R %* e S N TR FUCCR AN e i S s SOl P T e
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TP RET IJ[[—E%EII:?‘*H?“LLJ[#Q ﬁd%, s RN 5 ’VF ﬁ'?l hgg,fﬁlgljj,ggrl;cl;j

BN e I
W& £ 5dk (flux-difference splitting)

All
F N VSRALN - R AL S T REINE (Q Q7)Y L
I } IR (Riemann problem). Eﬁi’*”?ﬁr 2= Fﬁ 7 £ Godunov-type 3% (Godunov,

1959) - E[Hfé‘i% E;Jr 1j<ng EJ%%EJ@EJE\&;?’FE%E?]: ’ ﬁTS“ JﬂQ’F’T T?E'JEI’?F—?IEJ'U/ U f% e
(approximate Riemann solvers) » SEC-HY 21 5= 414 [*'| Roe (1981) 1 3| &l >4 53

B BT )R i (R F N SR
P -d[F@ua)er @)l (4B

i RBERIED > 7 Godunov R
il T )

4%

FFHIQT M QT AR M
i R 2 PR A & AR R

- W RIRETEE Wk > IR | SRS E B L IR R AL
Godunov [ F%‘(monotone)]E,T FI > S F VR R s o 2 R
T "ﬁ'ﬁﬁ EE= B EN A a7 xﬁfgﬁ ExERerE=dl *TJ‘E?;V ol A SR RLAE

@ﬁéj:ﬂ: B’Eh*yﬁ%@ Yk o (A8 H'A £l ﬁmﬂ

F{gIFE,IEJ A rﬁ;rf?ﬁ
£1 Jacobian i » EFHLL
0 n, n,
_oF 2
A=£: c’n~Vu V+un, un, (A.9)
c¢’n,—Vv vn, V+wn,

IF=Jacobian i 5! ¢ | 3 {HF Efifi 53 H[LL

A=V, 4, =V+c, A =V-cC (A.10)

Hilic= \/_t VET Al -
S AL SRS PR Fr S EAE R R R (i S

Y
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R'A R=A =diag{1y,2,,1 } (A.11)

EF T RAFEL A L T [iﬂjr‘%ﬁf. BUARE RS > RTELENS I o Y EIFRe g

0 1 1 un,—vn,  -n, n,
R=|-n, u+cn u-cn |, R'=| -4/2c nJ2c nJ2c | (A.12)
n, v+en, v-cen, Al2c  -nJ/2¢c -n/2c

MAEMEFEIND @ f@EFRR L2 SYIEE

BLAFTEBZ Roe SEITESTE » DIE
1ep(i+12, ) ER R

» ELRE D ERE R TN ¢

u \/ N |J+\[ +l]u|+l]
i+, /
’ , \/h+l,j

- \/hilj’;iv/hh_iv ) (A.13)

G, =y05g(h; +h.))

1
I+2,J

A.l2 TVD # ENO X g]

YR At R TR giﬂﬂ]ﬁigl,[gggrgﬁ:: iéﬂ

*yﬁ,g@# T AE . ,w:Eé[f;qﬂA 1> F[jj' * JL?&?@TQEP'

Q. =Q;+05s;
: (A.14)
Qi—%,j :Qi,j _05 S,j

;ﬁﬁﬁﬂym

Hilrs; £537(, j)ﬁ%@d’%ﬁ*@ﬁjﬂg'(ﬁopeIimiter) ; }lr}‘;ﬁl EVELH > Al
Sz LAY = BRI s EVERRL A B R R | - KR (A L4 -

[ BRI B Ry BT Y T S R

(monoctonicity preserving). F‘j [ERN H#LE‘IJF[ [i ]%ﬁs g

S PRIZRMBREHRRT

B T 5782c _final_Jifif&#
- [ff-103 -



P

= 43R AP ] B AR RIA BRP

>

(‘F

LT Bk & ik SR U R E T £

5,=m(AQ;~¢M(AAQ ,AAQ;)AQ +¢{M(AAQ ,AAQ, )] (A.15)

A AQ,, =4Q..; FQ,, * T m A M Bp i 38 Z M4 T % ¥ (limiter function)

m & M 2 %3 A minmod & mbar FR 4] 75 # > 87T 5 4

m(a,b)—{smin(|a|’|b|) it sgn(a) = sgn(b) = s;
0 otherwise.

(A.16)
{a if |al<|bl;
m(a,b) =

b otherwise.

P(ALSF VS =0 0 7 EF IR TVD > #2704 =05 - FII TS

ENOF I - 18 F TVD JITI(S = 0)V RIS A > e - A7y * il
WL TR R R I g
(a(b®+5)+b(a*+0))/(a® +b”+25) (van Albada)
m(a,b) =< (a(o|+ 5) +b(lal+ 5)) /(|| +[b]+ 25) (vanLeer) (A.17)
S- max [O, min(2|a|, sb),min(|al, Zsb)]; s=sgn(a) (Superbee)

BB R] > B S SRR TR

A2 BFREIBERLCE

75 AR T SR R RIAR T 2R R - PR R
Bl RO 3 S R AR 2 T R R R
S BT BRI AR A TR Y R I EVE - SEC-HY 2148
SIS T o BEEEERT C R7] LUSSOR BT > B3 IR ™ | Runge
Kutta ] » (et g

A.21 LUSSOR R& R i%

SO AL LA G 0) SR T TS R
(=0 (0< 0 <) wHTil FIHI > A=A D) VB2 i firs

(j:) P E 43 R CL 2 O | ) ffﬁ-104 ) 5782¢_final_Jiij#
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V., AQn {i( ) HV} ~(1-6 {i( —GN) v} (A.18)
ALHI p*ﬁnlk%‘ﬁjjr l)f{] ﬁNE;J:H—At_tml th s Er AQn:le_Qn , J‘
PR F IV 0 = 05RA FRIIBIBE T - T R - ¥
V6 =115 Euler IaffJ*ﬂEn?i [T - - rﬂ{“m[u’mﬁ' el

s
Bl N+ AR Spr R s

FrizF ”+(g%j AQ=F "+A "AQ
(A.19)
oG
G™=G"+ AQ=G"+A A
(an REETAVR

BARIEJEAE M@ B Jacobian 4B [ A X AFMEIE A 0 HFA SRS

A =A*+A =RA'R'+RA R (A.20)

Eb#mamaedA ThAL)XAER Y IEa S BMAMER WA 4
e B R A 4B b JE 4 BOME BT 40 AR o A5 (AL19) K & (A.20) X 45 (A.18) &,
¥ T

VI n ([ A+ g n [ A+ . n

Tt]AQi,j +€{_(A _A,)S_H%,j AQi,j __(A _AI)S_if%,j AQi—l,j
-[(A+ A,)S:i_l’j AQ +[ (A + Av)s:i%j AQ,
+:(B+_BV)S:i’j+lAQif‘j—:(B+_BV)S:i’j_lAQif‘j_1 (A.21)
(B + BV)SL_% AQ! [ (B + Bv)s:u_# AQi?j+1}

{_i(F N_GM)S +H V}J — R

& PEHNAA)EE (B, B) T I 35T (L ) A = BRE R £1/2,])
(i, J £1/2) ¥ [ FEf Rl R B R Rl Jacobian Hi -

(j:) P E 43 R CL 2 O | ) 5[’?-105 ) 5782¢_final_Jiij#
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Yoon = Jameson (1988)F 11 LUSSOR =41 » 3.7 77 il Jacobian
g™

+_1 _

A =Z[Ata,], oy=xmax| [2(A)]I

(A.22)
B* :%[BiaB] . op=xmax[|2(B)[]]

S AR BV B AGA) % A(B) EEFALD | RS - i
K BRI 1 - I el Jacobian 53 5555641 (dliagonal dominant) -
(A20)2% ] 8, 77 B if(one-sidec) 53 » TR U EPO S8 W 1LY s
S TR R AR e Y (A2 SRR B SRR TR
L B SR VSRR RO VA () £

I

S.,,2S,,2S = o.s(sm +S,,
(A.23)
S.,j+% = S.,k% =S = 0'5(8. j+3 + Sl,j—%
PINA2)7 [ A = A =0, ,B" =B =0 » 21| T B
Jacobian il
S
A,;apvzvt%l, B =0~y (A.24)
FIIA.22) 78 f* = fiyEs
[D+U-L]"AQ" =%, (A.25)
A
L= 6’[(A+ +G"'\/)—1j S'—%’J' —’_(B+ + 0y, )i,j—l S"i-%}
U :6’[(A =080, Sy (B —an)iMs,,HJ (A.26)

D =[£| +0(0,+20,)S +9(GB+20'BV)SJ}
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» = Jﬂﬁ“ﬁ FRE 3T V] 55 i (approximate factorization)

[l (A 25 A
Y = T

s D TSI - (A2D)F TRl

[(D-L)D*(D+U)['AQ, =%, (A.27)
A.2.2 Runge-Kutta & X, %
P AT b
8 __VLZ( ) §;+Hi,; =L (Qn) (A.28)
i,j I=
FIS = PR =g 1 Runge-Kutta A3 74 i i 1%
n+l
Q" -Qi} +ALL Q") (A.29)
CFL#=1.
S PR IEEE ) Runge-Kutta & 53 724 it i H
Q' =Q/ +AtL (Q")
(A.30)

QN =Q/ +05A L (Q")+L Q)]
CFL#=1.
i 5! = W RS 7 Runge-Kutta A>3 74 it i
Qi*,j :Qir,]j +AtL (Qn)
1 R
N LAt L "\4+
QI'J+4 [ (Q )+ (Q )] (A.31)

Qu -
QM =Q" + éAt[L Q")+L(Q")+4L(Q")]
CFL#=1.

A3 X EREE

A3l B FH®If
A LT B Sl 8m - = 30m LV [SEI -
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Water Depth Contour

H .45 215 1.34 5.53 7.2 891

B A6 KRS E

Water Stage Contour

75 4552 5340 G8.28 63.16 68.04 72.32
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