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Water quality simulation in a complicated lar ge watersheti: A case sudy

d the Ganjiang water shed

DENG Yixang, CHEN Jining, CHENG Shengnig  (Devatment o Environmentd Stience and Engnesring Tsinghua
Universty ,Beijing 100084, China)

Abdract :Due to lack o data, it is dfficut to devdop a methnmeticd weter quaity nodd for a large and conrplicated watershed. It is thus
crucid to fuly utilize both quarntitative and quditative irformation from the suded river sysem as well as dsewhere. Taking the Ganjing
watershed as a case sudy, a practicd way for idertifying a watershed water quality nodd was illusrated. The resuts suggested that the
codfidents, describing the redaionships between flow and average depth and between flow and section area, across the river , presented little
change dong time in nog observed hydrologcd dations. This was consdent with the observation thet the hydrologca condtions of the
Ganjiang River were gable over years which indrectly provided evidence for the vdidty o the hydrologcd nodd. For the water qudity
conponents, optimzaion coud eadly lead to the esimeted parameters highly based. Gombination of optimization and the a prior irformetion,
in paticuar from smilar wetersheds, coud gve a rediable and better idertified nodd parameters. Vdidation resuts indcaed that the
proposed idertification approach was succesu in smulaing the water quaity of the conplicated large watershed.
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1
Table 1 Hydrologcd parameter esimation of Luxi gtation, ny.
Ganjiang wetershed 10%,
H S
Q@ Q 5%,
k 71.68 68.09 75.26 0.025 0.023 0.026 )
n 2,122 2.016 2.229 1.884 1.790 1.979
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Table 2 Initid identification of the parameters o *ie seven river sections (1/d)
QODwin 0.88 0.02 1.02 0.06 0.38 0.04 0.26
NH4 -N 0.8 1.5 0.04 1.3 0.02 0.04 0.66
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Tabe 3 Range df degreddtion parametersin ome riversdf China (1/d) 00 200 200 1200
t,d
1 QODwn  0.253 0.26 [3] 4
2 CODwn 0.3 5.0 [4] ( (1996 —997 ) ,
3 QODmn  0.05 0.29 [5] (1998 ) , ,
4 QODvn 0.64 1.08 [6] )
5 OOwn 0.11 0.20 [71 Fg.4 Identification and tes of optimmization
6 CODwn 0.06 0.20 [8] method
7 Dy, 0.25 0.25 [9] (Bdore the erect line (1996—997) is
8 NH/-N 0.16 0.16 [9] idertification and dfter thet (1998) is test,the
9  NHf-N 0.01 0.50 QUAL- [10] tots are observation vdues, lid lire is the

dmudion resuts)
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Table 4 Pararetersdf different types o rivers (1/d)
QODwin NH4 -N QODwin NH4 -N CODwin NH4 -N
1 0.05 0.16 0.02 0.80 0.25 0.01
2 0.29 0.16 0.11 1.50 0.26 0.50
3 0.06 0.01 0.20 0.04 0.26 0.66
4 0.64 0.50 0.88 0.01 0.06
5 1.08 1.30 0.30 0.50 0.20
6 0.38 0.02
7 0.25 0.04
8 0.25
9 0.04
0.34 0.31 0.30 0.57 0.21 0.39
0.11 0.47 0.12 0.62 0.01 0.34
5
Table 5 Range of nodd parametersof Ganjiang wetershed 5 CSIR
(1/d)
CODyy NH{ -N ’
, 9
0.4 0.2 0.5 0.3 —2
0.3 0.1 0.4 0.2 1996 —1998
0.2 0.05 0.3 0.1
9 —12 3
5 6. (1) 0 1 (2)
o 3.00 @199 5.00 (b) 1997 7.001 (c) 1998
g 250 4.00 & S g 6.00
~ 500 | no m RT R 5.00
A Lso E A g 30, DEREK 4.00
¥ 15 | H H i 200 A ; 3.00
QE 1‘00 % | | g : ! B iR 2.00 Ij "
R 0 1 1 00 0 A
g o= [ L i l [ N
J X L] =R \ X
% T KK F %

5 9—2 CODwn
Fg.5 OODw, average observations and smulation results between Sgp. —Pec. in different years
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