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Water Quality Modeling by the WASP4 Model
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Abstract (1 WASP4, an estuarine or lake water quality model, was applied to simulate future water
qualities at alternative withdrawal sites for capital areas. Simulated water quality constituents were
chlorophyll a, nitrogen cycles, phosphorus cycles, BOD and DO. A water budget analysis using
the monthly records of reservoir inflows and outflows between 1986 and 1990 was made to determine
seasonally-averaged flowrates at model boundaries. Estimated flowrates were used, together with the
seasonal water quality inputs simulated by the QUAL2E model. for the simulation of future water
qualities. Sensitivities to the future pollutant inputs and possible future withdrawal alternatives were
also analyzed. From simulations of future water qualities it is found that. among the candidate
withdrawal sites, the one located at the downstream end of the North Han River has the best future
water quality in all quality constituents and the one at the downstream end of the South Han
River has the worst. Possible future withdrawal from the North Han River brings a slight increase
of pollutant concentrations at existing withdrawal sites, but the aggravation of water quality is not
significant.
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Table 1. SEEES FIgmKEmet KoK

U - RS - FEM

Table 2. EUTRO4 ©3j2) pirst w5y

B Ed94m)  SMHEELm)
1 840,000. 203
2 1,045.000. 19.6
3 840,000. 19.5
4 1.020.000. 204
5 332,000. 212
6 442.000. 20.5
7 372.000. 225
8 508.,000. 215
9 117,000. 239
10 543,000. 219
11 173.000. 199
12 254.000. 199
13 568,000. 193
i4 695,000. 18.8
15 568.000. 193
16 129,000. 255
17 206.,000. 231
18 131,000. 232
19 910,000. 214
20 448 000. 153
21 672,000. 18.0
22 560,000. 139
23 182,000. 19.6
25 812,000. 180
26 896.000. 182
27 1.064,000. 14.6
28 644,000, 144
29 504.000. 20.6
30 1.176,000. 15.6
31 644.000. 134
32 266.000. 21.1
33 742.000. 20.1
34 504.000. 203
35 966,000, 199
36 1,120,000. 184
37 616.000. 162
38 406,000. 129
39 336,000. 187
40 392.000. 8.8
41 308,000. 15.6
42 126.000. 15.1
43 126.000. 50
4 168.000. 92
45 196,000. 9.8
D PIRERT THEKES KHSE mEe ael)
o 0B R ta @)
ot ax ox
S71M, he FHAMS 49, b= THE Adshe
F2Feln}, u ¥ Qe FRAMY #5 H wFE

System PR 2 Use in Complexity Levels
Number 1 2 3 4 5 6
1 Ammonia Nitrogen(NH;- X X X X X
N)
2 Nitrate Nitrogen(NO»-N) X X X X
3 Inorganic Phosphorus(PO4P) X X X
4  Phytoplankton(Chlorophyll-a) X X X
5 Carbonaceous BOD x x x X X X
(CBOD)
6 Dissolved Oxygen(DO) x X X X X X
7 Organic Nitrogen X X X X
8  Organic Phosphorus X X X
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Table 3. Zeisade] 2oE A 4 WSAT

AA a o

A ¥ s K
Gimax(1/day) 200 200 200
kir(1/day) 005 0.15 0.15
kin(1/day) 000 0.10 0.10
K(1/m) 040, 080 040, 080 040, 0.80
ofm/day) 0.10 020 020
kes(1/day) 0.10 005 0.05
apc 020 020 020
SS;(mg/m3-day) —30.00 -~ 1500 400
oy(m/day) 001 001 001
kn(1/day) 001 001 001
ki(1/day) 0.10 0.10 025
anc 040 040 040
SS,(mg/m?day) 5000 300.00 20,00
o5(m/day) 001 001 001
k(1/day) 0025 005 002
k.(1/day) 000 0.50 1.00
aoc 260 260 260
SOD(g/m?-day) 100 1.00 1.00

24] A4 tHAmbrose %, 1988). &H2] {HEE D,y
< zooplankton®] <3& F-A|3hw e WASE
kT A k) 3 2ok =3 Pyyyse NHs-
N A&A524 NH3-N 2 NO;-N FX9 F5F2A4
23| 9]t AL tHAmbrose %, 1988).
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5 AP 2 o] wRERS §fshed JLEL
2 T 2NEe AEH FdRS AAsch
0|97 E4AEA HA= Table 49 fokslsit)
=3 NEY g2 AHE 2594 2o
HFA ol 9] AEFH ek 3 ghe AMgslech
HEE B EAGE AdAE 34eke Table 59
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Table 4. ATd wold g EFREA (9] © m¥/sec)

Table 6. 53 ZoJA|H Bl FHpef

A4 % g9 ke
AYd wFe 1416 5662 1395
7Y uE 1321 3781 79.8
I35 FHP 3378 14260 3086
Ay dsR MY 57 40.6 96
FEdstE AARYHF 525 3990 700
A fdE 59 421 98
3} 1473 6068 1490
@1t fdF 1846 7771 1498

*1986-1990 570 =]

Table 5. = FIAEE dAE 39 (39 - mYsec)
oHA| 1 2 3 4 5 6
ek 139 162 154 17.7 289 289

19961 % 2001:de]c

2829 &5 A, & AEY FY3Fo 2 1986-
1990 ®F A5 (HEEHAR, 1991)] AHE
B E AT B 98 2 7R g A
Y eAEDY 50 HEFX= 747 2513, 25.21
2 25.25mo|t},

BT 2 T s 3AdAe £4d 989As
24 BOD, DO, A 9 qle] &2t thafjxe
NEW 4T BEILKR A3 QUAL2E =39] )
44 moANET ZE 1993 ZF %, 1993)2 Al
stglon, 454 ad Wl e B EPEM7ER(1988-
90) ¥ I SR 4L AL FF
HE AHEEgich QA AAAY +A qlHARE R
BOD, A4 2 qlo] £3128 AEof] tfar+= 19893 9]
A2 S(BIREHRE, 198902 71&X=2 s
of, oj7]ell w9l hArA| A thEh Qo Falek A2
(G SRR ARL, 1992b)9} 1990 2.9 ¥-3leF
o vlE Fstd AAsch =3 @E4 adl s
Mo B AL AA A} vl AR 3 &3
z o] Al HF=E A4 om, DO FE& 1989
e #EFpx s AMEgnh 22 34U TR A
(Fig.29] L1-L7) & @3S HHE ¥ ARk
Mg, 4, 23, A5, &, o)A% a7 64
BRFT T2 (KSREE, 1989-90)9] HFFe 42 A
S-3hdch

Case No. 1990 1996 2001

F a4 Case 1 Case 2 Case 3 Case 4 Case 5 Case 6

1A [ ] ® e [ J [ ] ®
244 ] [ ] ® ® [ ]  J
35A [ ] ® o ® o ®
434 e L [ ] e L
5tA] ] ] ®
654 °

1,2 % 3, 454 HeXHPE 27} Fig.29) W1 2 W2e
ety S, 6xtAd H|E AR I(Fig 1 F2)el| 42
AeE Y A$d

4. Y4l 2ol U 24

7+ AR i A R oY
3t @A Fig. 7-110 Yeididel A o444
9 A HFAE ol vt AR Aol
47 0) weo)& SastoiiTable 5 #=2). =3 AHH
AFRae] Al A 48] dAet Ik &

S 2 A AFFe A=|AMe] nE i eld
7o wh2 A4k zhz FeEkaich Fig 7-110 4
Case 12 FAAFo 2 1990 BLIEEBEHIARL
(1990) B=Ae] ARE wx AT 3 el
olck. tiadA Y 1, 2 ¥ 49 FEE 77 Fig 29
L1, L2 % E1 &M 2ol sigdsiad, A3
ot e Ao AL W1 3 W2 2He #5325
F7bgsle]l ehdiglc)h Table 6o viebd wie}
7o) 5ubA W b HAHoEA JLEET 3Rl
e " 18 ek 79 g Faede] Bols
s, ol EEEML nlste] AHer 5
Aol 33 JLEBEIL FUTE HTE A AEH
B2 A 71E FHAeAHA A FHA vAE
AE Frshr] el

Fig. 7-11¢ll Yehd mojAd#g deixd 1, 2 ¢
39} 4.2 EUTRO4 #ifle]] 213} A4k A zlo]n], 1.9]
ofArR o dhell 9% diekx]A 49 KEL E1 ¥
W1 A)H(Fig.2 33l H3 71E2] FAAZAER
VRS EE, 1989-90) 248 7t eAgEe] ot
FTERlE AR & 7)o 7 42(Fig. 4 FE)el
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