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Application of water quality model WASP5 in water environment simulation of plain
river network areas

TANG Ying-zhou' RUAN Xiao-hongZ WANG Wen-yuan’
1. Shanghai Water Planning and Design Research Institute ~ Shanghai 200232 China 2. College of Environmental
Science and Engineering  Hohai University ~Nanjing 210098  China

Abstract This paper focused on the water environment of plain river network areas and WASPS5 system was selected as
the basic simulation tool. It is found out that the fundamental functions of hydrodynamic model DYNHYDS in WASPS are
weak in these areas as the natural hydraulic regularity and controlling hydraulic works are complicated in these networks.
A three-step hydrodynamic model suitable for solving plain river network was selected which has the functions of
simulating runoff and confluence dam and sluice control current in river networks etc. The idea of coupling the
hydrodynamic model with WASP5 water quality model is realized and the coupling model is created with C ++ . The
coupling model can properly simulate the water environment in plain river network. The coupling model and the present
methods were applied to the simulation of practical water diversion projects. The environmental benefits of different water
diversion plans were compared by using numerical simulation method which provided theoretical references for selection

of the executive plan.

Key words plain river network water environment hydrodynamic model coupling model of water quality and water

quantity water diversion project

WASP5 TOXIS EUTRO5
1-3 a 8
DYNHYD5 WASP5 TOXIS
EUTRO5
1979 — E-mail hhutyz@ sina. com

43 -



DYNHYDS5

DYNHYDS5

WASP5

Fortran

Fortran

1 WASPS

1.1

1.2

44 -

WASP5

WASP 5
4
COMMON
C ++
C ++
WASPS
7 “ _ ”
8
WASPS

WASP5
C++
WASP5
1.2.1
WASP5
C++ 4
3
DYNHYD5
WASP5
1
KT
1
Fortran77
WASP5
1.2.2
2
WASP5




WASP5

WASP5 f.
WASP5
WASP5
RiverWay
g.
2 WASP5
2.1
Reach 4
72.58 km?
13 O ”

45 -



9
2.2
6
900 s
1 km
.\_' ] P E"'
5».;_" I T 1 -_'__':J-_.;'_.I FEL .-"f'”- X
: ._Ih ¥, |.I.-___F . : = i
=Ry Li ol I = T
OGN et
k' A HIWE e N
| | e S 05 P e gy |
2 T ."I_-;'il ] | "'LT.-' et L HY
ok 7 i B
frtidip '||_uT : I 1 it
H ill- I-l| IIII - : ‘:;_'__hr;-
e "'ﬁ‘r.__ .":‘I- I"L_#J_.""r’.‘f'-lf_
I ol T - s
6
a. 2000
b. COD,
CODe,  CODy,
4.0
0.05~0.27d"! CODy, 0.08 ~
0.25d7!
2.3
2.3.1
1988 1979
1988
2000

46 -

2.3.2

1
1
/
m s7!
I -1 0.0
-1 24
-2 40
2.3.3
1 CODy;,, NH;-N
2
2 mg/L
1 -1 -1 -2

p CODy, o NH;-N p CODy, p NH;-N p CODy, p NH;-N
7.68 4.33 6.77 3.20 5.27 1.32
7.21 3.53 5.80 3.08 5.19 1.29
6.39 3.37 5.65 3.49 5.15 1.57
6.65 3.47 6.39 3.49 5.44 1.51
7.41 3.80 7.09 3.55 5.82 1.44
13.08 8.69 8.64 3.72 6.67 1.79
6.48 4.37 8.91 5.29 6.20 2.64
7.48 4.05 6.98 4.31 5.75 2.39
7.53 4.71 6.98 3.50 4.96 1.90
7.41 4.04 5.93 3.64 5.51 1.29
6.79 3.44 5.51 3.55 5.32 1.26

CODy, NH;-N
24m’/s CODy,
\} NH;-N
40 m*/s CODy;,, NH;-N
CODy,, NH;-N
N~V 40 m’/s

1 TIM AW ROBERT B A JAMES L M et al. Water quality

analysis simulation program Version 6.0 draft User' s Manual
R . Region 4 Atlanta GA USEPA Tetra Tech Inc 2001.

2 ROBERT B A TIM A W.The water quality analysis simulation
program WASP5 Part A Model Document R . Athens
Georgia Enviroment Research Laboratory 1993.

3 ROBERT B A TIM A W.The water quality analysis simulation
program WASP5 Part B The WASP5 input dataset R .
Athens Georgia Enviroment Research Laboratory 1993.

50



1
1 mg/L
o CODy, o NH;-N
20 2.45 2.23  0.22 1.12 0.86 0.26
22 5.40 7.80 -2.40 15.34 21.40 -6.06
23 7.46 7.93 -0.47 5.29 5.84 -0.55
24 8.58 9.15 -0.57 3.63 5.14 -1.51
25 4.90 5.33 -0.43 1.22 1.69 -0.47
3.4
10 29 18 00 10 30
21 00
10
2
2 m
100 200 300 400 500 600 700
20 3.46 3.47 3.47 3.47 3.47 3.47 3.47
1 3.58 3.41 3.37 3.36 3.38 3.38 3.37
8 00 9 00 10 00 11 00 12 00 13 00
20 3.53 3.48 3.45 3.49 3.46 3.44
1 3.34 3.37 3.36 3.36 3.34 3.32

50 -

4
1 .
2002 4 29-32.
2
J. 2003 34 1
3 : ”
2002 12 19-20.

46
4
J. 2003 3 59.
5 STANLEY B L.Essential C++ M .
2001.
6 O. M.
1989.
7 J .
2004 32 2 127-130.
8
1982 1 1-12.
9
J. 2005 33 2 136-138.
2005-03-30

4-8.

2006-06-02

GGG G GO W O O P P P G G G G O GO GO GO Wy



	F20: 


