S PAFHI = A16W A3E(1997)
Korean Journal of Environmental Agriculture
Vol. 16, No. 3, pp. 233~238

WASP5 28 E A&

AlEAN

—o

=

i)

rok

233

=stdel $3 02

M

AzRY

BAATY, "ML En

Water Quality Modeling for Bokha Stream by WASPS5 Model
Dong-Seok Shin and Soon-Kuk Kwun”(National Institute of Environmental Research ; "Seoul National University)

Abstract : WASP5 was applied to evaluate water quality of Bokha stream with 17km of its main stem located
in Ichon-city, Kyunggi province in Korea. Boundaries of the stream for the WASP5 were the Jumi bridge, 10
major tributaries and one wastewater treatment system. The stream was divided into 37 segments with about
350m length. The flowrate of the 10 day’s average of the stream was obtained from the hydrograph data and
the discharge-stage rating curve. Simulated quality constituents included nitrogen, phosphorus, BOD and DO.
Monthly records of water quality and loads in 1996 were used for the calibration of parameters of WASPS5.
Simulation showed high correlations between calculated and observed concentration with monthly runoff ratio
in Bokha stream. At downstream boundary, Jumi bridge [Seg.36], similar correlations were appeared. However,
simulated concentrations by using annual runoff ratio were somewhat differentiated from those of the observed.
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Table 1. Major reaction coefficients of WASP5 with defini-
tions.

Code C(?effl- Unit Definition
number cients

11 K12C day™' Nitrification rate at 20T

13 KNIT mgO,/L. Half-saturation const. for
nitrification oxygen limitation

21  K20C day™' Denitrification rate at 20T

23 KNO3 mgO,/L Half-saturation const. for
denitrification oxygen limitation

71 KDC day™' BOD deoxygenation rate at 20C

91 K71C day™' Mineralization rate of dissolved
organic nitrogen

100 K83C day ' Mineralization rate of dissolved
organic phosphorus
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CHat /39 M

B AT E WASPS 589 A& FA=M 8 9 532
AEE HEE Aoz FEHI e FrE olHA,
£, BFF 4R ¥ B3 AR F9¢ A4
st ot

ANE A 2AA s EahA Y 2 4L 17kmo] 1,
499 HAL 80km*e.2A Yokrt 64%, FARA 7 27%Q
A & fF9olth Fig 13 Zo] 137) &2H9(WS1~
WS13)¢ 71Fe g A5 AAE 107 8 AFS 1749
steAE o)y, 35S AAle Bald sFF Fojmo)
o, B¢ 78L& B Aols} 350mel 37 FHoE A
=it

WASP5 2§29 B%
948 A8 3

713AE F LAES F4 13, 4 § g AR
ARE ol #&4 (5o 570d YEFA (2L, & Yze
B)E AHEEle, 2fdoeRE S §Y §%L Fon
AR A7) 9 NEH FA-FF BANLZRE Py
£ B FFE 79 9@Ho) Ui v g w2 Fa}
At

EAsA] %2 f7) A2 §71902 TN, TP NH,*,
NO,", POS™ 539 BAZRE tda ol Aed F
gstsich

Org-N=TN—NH,"—NO;~
Org-P=TP—PO*

239 9y 28
WASP59] 8 99 A8E o3 2
OEY £ AT V& A8 - BY9 74 € 9429
Aol
@ 7Yzt A4 54 - dHA, B4 Z 0], A, 1y,

Fe AT

®BEEY A8 - FF 2 354Y

@ AAZA 2 2AREHYE A7 - AATYY $AE%
/PR3 F

® 873 wAdS 2 Ae9 73R8 F
A Yo Ve 9 £EE

BOD, DO, N(37}#)), P(27}A) 9] 770 +A&Eg tiat
o2 To] B, AT HEL 28 dA A
A & F A0S AYFHEAT BBy AL Atd
TE7t 0 o]t FE ZEZE e A FURYL A
gty 109 ez 2 78 43 §548 AL 298
2938 sk

2y FAL B3 A A NRAYYE sty
Fig. 13} 7o} 2] o2 b3t A& d 37/) 7o
33, 2 789 uRA, 54 Zo), ¥y 5& AL

F2 2 £33 A8 LU 55PN F3 FA &
3 99 AN ASE O1RIEI, FE AFe 3T
% fE 9 F4 ARE V122 A BYE T3 2
Astd.

FZF2 Folx AR 2] 9 NEFH FH-/F B4
Ao gRE $aste Agsigon(Fig 2 #F), 38%
(Flow fields) & 109 ©99) 314 4% 2 sy a4 &
33 Z4zel 3§ WgS vehils 2709 AER 9¥E
At

BAAZRD £24L 98 ¥IFo 2 ggsigen, BOD, N,
Po 671 &5(770%F DO A< ¥rszyk U d¥F B
FFS AA, AT - A - 7SR (REA, F44), 4dA, &
A T TAFHFTE G4 AF9EE T3, E4,
SR ) ABAE Foto] viE 3t (Table 2 F2) &



WASPS 238 X8 2ajie £3 43 035

=
b

2|

WS 2

WS 3 &6 [ 7

o) [o -3 =R Iy} E= [OCY oy

Waste TRTMT | 37 10 |WS4&5

—
—

16 15 |WS7&9
WS 8 [ 17 18

WS 10 [ 22 23

WS 11 [ 25 26

31 30 | WS 12

WS 13 [ 33 34
35
36 Jumi bridge

Fig. 1. Schematic diagram of Bokha stream.
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Fig. 2. H-Q relationship at Jumi bridge[Seg. 36].

Table 2. Amount of Pollutant loads from watersheds.
(Unit : kg/day)

Pollutant loads produced  Pollutant loads discharged

Subwatershed

BOD TN TP BOD TN T-P

WS#1 1534 1479 78 714 897 5.0
WS#2 4212 2553 290 1149 390 1.5
WS#3 1834 9488 1151 246 281 15
WSH#4 9035 3287 56.9 94.7 1325 79
WS#5 1944 4551 141.0 16.1 199 14
WSH#6 753.6 268.4 2.5 104 18.9 4.8
WSH#7 3145 1935 19.2 8.5 18.8 1.0
WS#8 3415 1111 271 322 1085 130
WS#9 318.2 16.7 2.0 11.0 12.8 1.0
WS#10 7739 7370 429 55.3 79.2 3.3
WS#11 504.2 3658 27.3 536 95.8 7.5
WS#12 736.7 3016 468 528 710 4.2
WS#13 5985 6505 332 320 454 3.0
Total 6197.0 47804 550.8 5775 7596 551
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Table 3. Runoff ratio for BOD (Unit © %)
Month
Sub-Watershed Annual mean
1 2 3 4 5 6 7 8 9 10 11 12
WS#1 - - 33 67 82 101 229 551 177 122 - - 170
wWS#2 - - 15 13 15 23 54 91 37 10 - - 32
WS#3 - - 25 54 28 104 241 469 239 44 - - 151
WSH4 - - 137 263 — 63 143 402 100 63 - - 158
WS#5 - — 137 263 - 63 143 402 100 63 - - 158
WSH6 - - 25 54 28 104 241 469 239 44 - - 151
WSH#7 — — 51 41 112 111 383 661 198 116 - - 209
WS#8 - - 85 202 - 62 77 252 165 197 - - 142
WS#9 - - 51 41 122 111 383 661 198 116 - - 209
WS# 10 - - 34 32 96 76 132 475 85 34 - - 121
WS#11 - — 25 48 90 80 260 379 105 92 - - 135
WS#12 - - 37 60 - 51 116 264 - - - - 85
WS#13 - - 158 162 - 90 261 281 - - - - 176

— . Missing data or no flow condition
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Table 4. Runoff ratio for TN (Unit : %)
Month
Sub-Watershed Annual mean
1 2 3 4 5 6 7 8 9 10 11 12

WSH#1 - - 14 35 49 69 120 64 78 73 - - 63
WSt2 - - 18 28 9 69 76 75 59 37 - - 46
WS#3 - - 23 27 84 39 76 61 34 56 - - 50
WSH4 - - 17 23 - 50 54 56 22 50 - - 38
WS#5 - - 17 23 - 50 54 56 22 50 - - 38
WSH#6 - - 23 27 84 39 76 61 34 56 — - 50
WSH#7 - - 32 40 36 75 151 224 117 68 - - 93
WSH8 - - 7 6 - 5 19 26 17 16 — - 12
WS#9 - - 32 40 49 69 120 64 78 73 - - 93
WS#10 - - 18 51 44 77 79 256 54 86 - - 83
WS#11 - - 20 20 41 47 96 48 40 44 - - 45
WS#12 - - 12 16 - 33 86 21 — - - - 27
WS#13 -~ - 25 29 - 99 148 - - - - - 52

— . Missing data or no flow condition

Table 5. Runoff ratio for TP (Unit : %)

Month

Sub-Watershed
1 2 3 4 5 6

Annual mean
7 8 9 10 11 12

WS#1 - - 65 57 88 17
WS#2 - - 92 132 134 22
WS#3 - - 33 39 33 5
WS#4 - - 53 56 43 37
WS#5 - - 53 56 43 37
WS#6 - - 35 39 33 5
WS#7 - - 65 31 74 24
WS#8 - - 6 7 - 3
WS#9 - - 65 31 74 24
WS#10 - - 81 107 45 5
WS#11 - - 34 47 25 12
WS#12 - - 72 38 - 10
WS#13 - - 61 86 - 16

171 161 48 151 - - 95
101 92 64 28 - - 83
63 20 22 3 - - 27
122 45 27 12 - - 50
122 45 27 12 - - 50
63 20 23 3 - - 27
109 199 68 21 - - 73
17 23 19 14 - - 12
109 199 68 21 - - 73
228 26 26 8 - - 66
40 7 24 38 - - 28
110 123 - - - - 865
124 - - - - - 85

— . Missing data or no flow condition
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Table 6. Calibrated values for main reaction coefficients.

Name of coefficient

with code number Manual This study
K12c(11) 0.09~0.13 0.80
K20C(21) 0.09 0.005
KDC(71) 0.16~0.21 0.15
K2(82) - 0.25
K71C(91) 0.075 0.05
K83C(100) 0.22 0.01
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Table 7. Comparision of annual runoff ratio and monthly
runoff ratio at upper Boundary Condition.

Annual runoff ratio Monthly runoff ratio

Divide

Regression  Correl. coef,

Obs.=0.994XSim.  0.999
Obs.=0.967XSim.  0.991
Obs.=0.994XSim.  0.994

Regression  Correl. coef.

BOD Obs.=0.749XSim. 0404
TN Obs.=0.767XSim.  0.178
TP Obs.=0.788XSim.  0.379
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Fig. 3. Correlation between simulated and observed values
for BOD, TN, TP at upper boundary.
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Fig. 4. BOD, TN and TP concentrations with time in Jumi
Bridge [Seg. 36].
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