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ABSTRACT

The purpose of this research project is to develop an accurate and reliable
basin-wide instant flood simulation model that can be used to accurately simulate the
flood movement in a compound-complex channel system. The model is capable of
forecasting water-surface elevations for all reaches to an appropriate future time level
based upon the requirements generally stipulated by flood forecasting agencies and to

provide such information for the use as flood and inundation warnings.

The project applies the unsteady flow theory and the associated governing
equations to develop the basin-wide river hydraulic model according to geometric
shapes and channel configurations of the river system. The equations are first
transformed to a set of characteristic equations, and are then numerically solved by the
multimode method of characteristic of the second kind (MMOC- 1T ), through which the
water surface elevations and flow rates at all reaches are obtained. The upstream and
downstream boundary conditions of the model are recorded water surface elevations
according to the requirements by the flood forecasting. The parameters of the model, i.e.,
the Manning’s roughness coefficients at all reaches, are assumed to be functions of

water depth.

The model system had seen its successful applications to several typhoons and
floods that took place in the Tamsui River Basin, such as Nock-ten and Haima. These

applications have amply proved the accuracy and practicality of the model.

Keywords : compound-complex channel system, flood forecasting, real-time
simulation model, forecast simulation model, multimode method of characteristic
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(2). cccpir

Compile and write CCC
directories: (a) Reach
Dir., (b) Junction Dir.

MAIN

(CCCMLTPT)

Part I : Start (Channel system identification)

HYSTRC

a check valve.

(BYPASS, CHECKYV)
Treats hydraulic structures
such as a bypass, a gate or

P—

Part II : Channel geometry data

Part III : Initial

values and scales

Part IV : Set time related variables

Part V : Initialize other variables

Part VI : Main loop: Repeat inputting B.D.,
computing, outputting results, for every At.

(5) CCBVIN

Reads, unpacks, sorts and
organizes B.C. data. Deliv-

Part VII : End, Pause, Restart, or Reroute

p 1

4

!

ers the data using DELVR.

(9) Marcce

!

(6) DELVR (DELVR2)

Manages flow compu-

tation for one At.

or equation form.

Delivers boundary values
to proper locations. Bound-
ary values can be in data

Part I : Solution of
BV’s and JV’s.

. BDRYRS (BDRYLS)

Compute the upstream and
downstream boundary values
based on boundary equations

Part IT : Solution

RNV by MMOC-IL

of

and the MMOC-II scheme.

:

[7] YBPI
A parabolic inter-

polation function

Y

A i

—

r

@ JUNCT

Ensures discharge and stage
continuity at junctions

N (JCTN?2)

[15] VAEN
Gives a vari-
able n value

[ 12 ] EFP (EFM)
Computes all F
terms; i.e., Fy, Iy,
F.,F, Fy, ...

as a func of A

P

@O

ITOC (RTOC)
Converts a number
(ITOC for an integer
and RTOC for a real

(8] BDVFCZ

(BDVFCU.BDVFCQ)

A function to provide
stage, velocity, or

discharge hydro,

o

juncti

Trial-and-error
solution of a

TRYJCN

[13] PDADXH

Computes A";
change of A
wrt z with A
held constant

on probl.

graph

number) into its
corresponding
character sequence

=@._r_H

BLOCK DATA

(D—

[14] SMALLQ
(UPRIME,

MORESQ)
Computes g
W, qr... o

Note: Arrow head indicates the direction from the calling program to the called program.

Bl 3-3 AR EHE BN LE

T

( ORGANIZATION CHART SHOWING KEY FUNCTIONS )
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® l

XSECN3 (XSCTAB)

__,| Finds area, width, average depth,

hydraulic radius from a given depth at
the Jth cross section of the Mth reach.

CGEQ

and

given by equat
form, compute

If the cross-sectional information is

ions instead of tabular
A, B, HAV, and HRD.

1

t

—®

(18) OUTOPN

Manages various output op-
. . —
tions. All outputs are delivered

to receiving terminals simulta-

neously at every time interval.

(19 DATE1

Output option 1 (OUTOP
=1) prints comprehensive
and detailed outputs in
complete tablular forms.

(28) OVBKFL

Qutput option 10 (OUTOP
=10) prints the left and
right overbank flows and
total lateral in/outflows.

£ £

Y !

IJ

—0

DATE?

Output option 2

putes volumes of
(+) and (—) flows.

(OUTOP=2) com-

(1) DAILY

Output option 3
(OUTOP=3)
prints mean daily
discharge.

7

(23) ouTOP3
Output option 5
(OUTOP=35) puts
Q,Z,or Q-Z at

time intervals.

@ WSPROF

QOutput option 9
(OUTOP=9) plots
surface profiles

at time intervals.

'

!

!

!

(22) SELCT4

Output option 4
(OUTOP=4) plots

measured and com

puted Q for comp’s

1]

(26) SELCTS

Output option 8
(OUTOP=8) plots
recorded and com-

puted Z for comp’n]

(29 SELCTS

Output option 6
(OUTOP=6) plots
computed Q’s at
several locat'ns.

(25) SELCT7
Output option 7
(OUTOP=7) plots
computed Z’s at
several locat'ns.

t

y

Classification of Programs

t

!
!

@ ZPLOT (QPLOT)
is a general purpose routine
for line-printer plotting of
measured and computed

quantities for comparison

O Main program
O Subroutine subprogram
[] Function subprogram

[] Block data subprogram

@ NZPLOT (NQPLOT)

is a general purpose routine
for line-printer plotting of
n quantities simultaneously
In time sequence.

Program that is to be supplied by the user if called.

B 3-3 AR Bad ks (§)
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I3 b R K80 43,647 14.9 12.0 --
= %ﬁ% AP K94 49,647 18.4 15.3 -
95 L AL K100 | 52,707 21.7 19.0 - |FEHERIE
k EE AIEP K104 54,322 26.8 25.0 - RTH P b
%k iﬁr‘{,ﬂé#ﬁ AEP K105 55,137 -- 30.4 - ATH R b
WE A ‘%ﬁ% AP K119 62,172 45.5 44.0 --
oL AR K125.6 65,222 - 61.3 -- RT3 R
] %)}% AL P K129 67,457 -- 90.0 - e Bk
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% 5-1

RO AR RCKRIS Gl F AR

i I s 5 AT Zyp My Np [="%] [$96 dh%  Zn Zub Dy A
T36.A K43

s T34 1.80 4.50 0.025 0.030 K41 1.80 5.00 0.026 0.028
T33 1.80 4.50 0.025 0.030 K372 1.80 5.00 0.026 0.028
T32 1.80 4.50 0.025 0.030 K37 1.80 5.00 0.026 0.028
T32 K35.B 1.80 5.00 0.026 0.028
T30 1.80 4.00 0.024 0.030 K35 1.80 5.00 0.026 0.030
T29 1.80 4.00 0.024 0.030 K35
T28.A 1.80 4.00 0.024 0.030 K34.A 1.80 5.00 0.025 0.028
T28 1.80 4.00 0.024 0.030 K208A 1.80 5.00 0.025 0.026
T27.A 1.80 4.00 0.024 0.030 K207 1.80 5.00 0.025 0.026
T27 1.80 4.00 0.024 0.030 K206 1.80 5.00 0.025 0.026
T26 1.80 4.00 0.024 0.030 K203 1.80 5.00 0.025 0.026
T25 1.80 4.00 0.026 0.030 K201 1.80 5.00 0.025 0.026
T24.A 1.80 4.00 0.026 0.030 K20 1.80 5.00 0.025 0.026
T24.A K19.A 1.80 5.00 0.025 0.026
T24 1.60 3.00 0.026 0.030 K19.A
T23 1.60 3.00 0.026 0.030 K19 1.80 4.00 0.024 0.026
T22 1.60 3.00 0.026 0.030 K18 1.80 4.00 0.024 0.026
T21 1.60 3.00 0.024 0.030 S K17 1.80 4.00 0.024 0.026
T20 1.60 3.00 0.024 0.028 =" K17
T20 K16.C 1.80 5.00 0.030 0.040
T19 1.50 2.50 0.028 0.030 K16.A 1.80 5.00 0.035 0.046
T18 1.50 2.50 0.028 0.030 K14 1.80 5.00 0.038 0.046
T17 1.50 2.50 0.024 0.028 K14
T16 1.50 2.50 0.024 0.028 K13 1.80 3.50 0.026 0.028
T15 1.50 2.50 0.024 0.028 K12 1.80 3.50 0.022 0.025

ke |T14 1.50 2.50 0.024 0.028 KI11.A 1.80 3.50 0.022 0.025
T14 KI11.A
T14 1.40 2.50 0.025 0.030 K10 1.80 3.50 0.022 0.025
T13 1.40 2.50 0.025 0.030 KO8 1.80 3.50 0.022 0.025
T13 1.40 2.50 0.025 0.030 K07 1.80 3.50 0.022 0.024
T13 1.40 2.50 0.025 0.030 K06 1.80 3.50 0.022 0.024
T13 1.40 2.50 0.025 0.030 K05 1.80 3.50 0.022 0.025
T13 K05
T12 1.40 2.00 0.025 0.030 K04 1.80 3.50 0.020 0.025
T11 1.40 2.00 0.025 0.030 K03 1.80 3.50 0.020 0.024
T10.A 1.40 2.00 0.025 0.030 K02 1.80 3.50 0.022 0.024
T10 1.40 2.00 0.025 0.030 K01 1.80 3.50 0.022 0.025
T09 1.40 2.00 0.025 0.030 FO1
T09 F02 3.80 4.50 0.024 0.028
TO8 1.20 2.00 0.025 0.030 FO3 3.80 4.50 0.024 0.028
TO7 1.20 2.00 0.025 0.030 F04 3.80 4.50 0.024 0.028
TO06 1.20 2.00 0.025 0.030 s [FOS5 3.80 4.50 0.024 0.028
TOS 1.20 2.00 0.025 0.030 B FO5 3.80 4.50 0.024 0.028
T04 1.20 2.00 0.025 0.030 F06 3.80 4.50 0.024 0.028
TO03 1.20 2.00 0.025 0.030 FO7 3.80 4.50 0.024 0.028
T02 1.20 2.00 0.025 0.030 FO8 3.80 4.50 0.024 0.028
TO1 1.20 2.00 0.025 0.030 F09 3.80 4.50 0.024 0.028
T00 1.20 2.00 0.025 0.030
H10.A
HO8 1.80 5.00 0.025 0.030
HO7 1.80 5.00 0.025 0.030
HO06 1.80 5.00 0.025 0.030

AT JE % [HOS 1.80 5.00 0.025 0.030
HO04 1.80 5.00 0.025 0.030
HO3 1.80 5.00 0.025 0.030
HO02 1.80 5.00 0.025 0.030
HO1 1.80 5.00 0.025 0.030
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% 52 ABFPELpME 2

S

. U 3OBEE A BIgR| AR
FpTa %ngf %ai@ ﬁzﬂ‘ iﬁis £R | HA | ®mAsE
L (Km) (m/m) | 4p B %75
1 #E4 % 5.00 0.34 235.29 0.25 3.96 0.038 K116~K117
2 FIRPUE 4.66 0.39 98.84 0.18 3.99 0.007 K116
3 megx 16.97 0.47 288.64 0.26 6.39 0.046 K99~K100
4 <K E 16.40 0.74 101.14 0.18 9.42 0.012 K961
5 Bk 2.47 0.20 86.58 0.23 1.91 0.008 K92
6 KT JEE 5.45 0.33 186.27 0.22 3.71 0.052 K88~K8&9
7 BHPUL 18.88 0.63 153.68 0.22 8.45 0.023 K86~K87
8 M¥i% 17.10 0.65 183.81 0.23 8.95 0.031 K72~K73
9 IRE FUE 15.21 0.54 298.23 0.26 7.45 0.044 K68~K69
10 5% E B -k 1.25 0.18 64.90 0.20 1.58 0.011 K68~K69
11 40 %% 441 0.33 225.10 0.24 3.83 0.075 K63~K64
12 &%
) 1.88 0.15 65.28 0.12 0.99 0.006 K61
(FAME)
13 B# Ui 5.49 0.37 272.22 0.29 4.82 0.070 K60~K61
14 # 5 % 12.06 0.64 222.62 0.23 8.83 0.035 K56
15 wre@tj% 10.30 0.61 199.29 0.22 8.09 0.036 K552
16 & %% 3.34 0.29 96.22 0.20 3.01 0.029 K51
17 = ¥k 21.44 0.64 139.34 0.20 8.28 0.012 K46~K47
18 p A% 6.83 0.50 86.31 0.18 5.63 0.016 K44~K45
19 g% 63.86 1.08 372.86 0.20 16.21 0.043 K09~K10
20 & k% 12.42 0.63 249.01 0.20 8.10 0.045 K05~K06
21 % F Puk 3.96 0.58 195.45 0.15 6.36 0.069 K03~K04

Il AERP AL RARR 2 Sl R B B 2 RRRETEF B EMARLR Rk R
TR R A A (ARORTIE KR R i ) -

2.4 % & 4

ok ® 2 BRI a5 ki@ * Kirpich 2 3¢ T =002—— > # ¢

F(min) ;L 5 B KFEmER (m)5S 5B KBTI AE (m/m)-

82

L0.77

80.385

Dtk B




% 53 2ONE A RPECORINIEA B (Fassmieh o AP A LT R)

PO e | 7, 7 Ny N, [Py |%6 %% Zp Zyp Ny N, [Py %6 %] Z, Zyp Ny Ny
T36.A FO1 K50

i T34 1.80 4.50 0.025 0.030 F02 3.80 4.50 0.024 0.028 K49 1.80 6.00 0.022 0.030
T33 1.80 4.50 0.025 0.030 F03 3.80 4.50 0.024 0.028 K48 1.80 5.50 0.022 0.030
T32 1.80 4.50 0.025 0.030 F04 3.80 4.50 0.024 0.028 K47 1.80 5.50 0.022 0.030
T32 s F0O5 3.80 4.50 0.024 0.028 K46 1.80 5.50 0.022 0.030
T30 1.80 4.00 0.024 0.030 R FO5 3.80 4.50 0.024 0.028 K45 1.80 5.00 0.022 0.030
T29 1.80 4.00 0.024 0.030 F06 3.80 4.50 0.024 0.028 K44 1.80 5.00 0.022 0.030
T28.A 1.80 4.00 0.024 0.030 FO7 3.80 4.50 0.024 0.028 K43 1.80 5.00 0.022 0.030
T28 1.80 4.00 0.024 0.030 FO8 3.80 4.50 0.024 0.028 K43
T27.A 1.80 4.00 0.024 0.030 F09 3.80 4.50 0.024 0.028 K41 1.80 5.00 0.026 0.028
T27 1.80 4.00 0.024 0.030 K94 K372 1.80 5.00 0.026 0.028
T26 1.80 4.00 0.024 0.030 K93 10.00 16.20 0.035 0.045 K37 1.80 5.00 0.026 0.028
T25 1.80 4.00 0.026 0.030 K92 9.50 16.00 0.035 0.045 K35.B 1.80 5.00 0.026 0.028
T24.A 1.80 4.00 0.026 0.030 K91 9.10 15.80 0.035 0.045 K35 1.80 5.00 0.026 0.030
T24.A K90 8.70 15.60 0.035 0.045 K35
T24 1.60 3.00 0.026 0.030 K89 8.30 15.40 0.035 0.045 K34.A 1.80 5.00 0.025 0.028
T23 1.60 3.00 0.026 0.030 K88 7.90 15.20 0.035 0.045 K208A 1.80 5.00 0.025 0.026
T22 1.60 3.00 0.026 0.030 K87 7.50 15.00 0.035 0.040 K207 1.80 5.00 0.025 0.026
T21 1.60 3.00 0.024 0.030 K86 7.10 14.80 0.035 0.040 K206 1.80 5.00 0.025 0.026
T20 1.60 3.00 0.024 0.028 K85 6.70 14.60 0.035 0.040 K203 1.80 5.00 0.025 0.026
T20 K84 6.30 14.40 0.035 0.040 K201 1.80 5.00 0.025 0.026
T19 1.50 2.50 0.028 0.030 K83 5.90 14.20 0.035 0.040 K20 1.80 5.00 0.025 0.026
T18 1.50 2.50 0.028 0.030 K82 5.50 14.00 0.035 0.040 - |KI9.A 1.80 5.00 0.025 0.026
T17 1.50 2.50 0.024 0.028 K81 5.10 14.00 0.035 0.040 A KI19.A
T16 1.50 2.50 0.024 0.028 K80 4.70 14.00 0.035 0.040 K19 1.80 4.00 0.024 0.026
T15 1.50 2.50 0.024 0.028 K80 K18 1.80 4.00 0.024 0.026

wokw T4 1.50 2.50 0.024 0.028 K79 4.50 14.00 0.035 0.040 K17 1.80 4.00 0.024 0.026
T14 K77 4.30 13.50 0.035 0.040 K17
T14 1.40 2.50 0.025 0.030 K76 4.20 13.00 0.035 0.040 K16.C 1.80 5.00 0.030 0.040
T13 1.40 2.50 0.025 0.030 K75 4.00 12.50 0.035 0.035 K16.A 1.80 5.00 0.035 0.046
T13 1.40 2.50 0.025 0.030 K74 3.80 12.00 0.035 0.035 K14 1.80 5.00 0.038 0.046
T13 1.40 2.50 0.025 0.030 K73.1 3.60 11.50 0.033 0.035 K14
T13 1.40 2.50 0.025 0.030 K73 3.40 11.00 0.032 0.035 K13 1.80 3.50 0.026 0.028
T13 AR K2 3.20 10.50 0.030 0.035 K12 1.80 3.50 0.022 0.025
T12 1.40 2.00 0.025 0.030 K71 3.00 10.00 0.028 0.035 KILA 1.80 3.50 0.022 0.025
T11 1.40 2.00 0.025 0.030 K70 2.80 9.50 0.026 0.035 KI11.A
T10.A 1.40 2.00 0.025 0.030 K69 2.60 9.00 0.024 0.035 K10 1.80 3.50 0.022 0.025
T10 1.40 2.00 0.025 0.030 K68 2.40 8.50 0.024 0.035 K08 1.80 3.50 0.022 0.025
T09 1.40 2.00 0.025 0.030 K68 K07 1.80 3.50 0.022 0.024
T09 K67 2.20 8.50 0.024 0.035 K06 1.80 3.50 0.022 0.024
TO8 1.20 2.00 0.025 0.030 K66 2.00 8.50 0.024 0.035 K05 1.80 3.50 0.022 0.025
T07 1.20 2.00 0.025 0.030 K65 1.80 8.50 0.024 0.035 K05
T06 1.20 2.00 0.025 0.030 K64 1.80 8.50 0.024 0.035 K04 1.80 3.50 0.020 0.025
TO5 1.20 2.00 0.025 0.030 K63 1.80 8.00 0.024 0.032 K03 1.80 3.50 0.020 0.024
T04 1.20 2.00 0.025 0.030 K61 1.80 8.00 0.024 0.032 K02 1.80 3.50 0.022 0.024
TO3 1.20 2.00 0.025 0.030 K61 K01 1.80 3.50 0.022 0.025
T02 1.20 2.00 0.025 0.030 K60 1.80 8.00 0.022 0.030
TO1L 1.20 2.00 0.025 0.030 K58 1.80 8.00 0.022 0.030
TOO 1.20 2.00 0.025 0.030 K57 1.80 7.50 0.022 0.030
HI10.A K56 1.80 7.50 0.022 0.030
HO8 1.80 5.00 0.025 0.030 K55 1.80 7.50 0.022 0.030
HO07 1.80 5.00 0.025 0.030 K54 1.80 7.00 0.022 0.030
HO06 1.80 5.00 0.025 0.030 K53 1.80 7.00 0.022 0.030

# %% [HOS 1.80 5.00 0.025 0.030 K52.1 1.80 7.00 0.022 0.030
HO04 1.80 5.00 0.025 0.030 K52 1.80 7.00 0.022 0.030
HO03 1.80 5.00 0.025 0.030 K51 1.80 6.00 0.022 0.030
HO02 1.80 5.00 0.025 0.030 K50 1.80 6.00 0.022 0.030
HO1 1.80 5.00 0.025 0.030
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