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A Study on the Water Quality Simulation in the Midstream and
Downstream of Geum-River
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Abstract

The Water Quality Analysis Simulation Program 5 (WASP5) and HEC-2 models have been coupled and
applied to find the possibility of simulation of long-term river water quality variation. The EUTROS as a
simulator of water quality simulation in WASP5 model was used to simulate the water quality variables in
the downstream of Geum-River from Daechung multi-purpose dam during the dry period. The water quality
and flow rate conditions have been measured at the stage measurement stations located in the downstream
of Geum-River from Daechung dam in December, 1998 and January and March, 1999. The water quality
simulation model was calibrated with January data of 1999, and verified with December data of 1998 and
March data of 1999. The trend of longitudinal variation of water quality variables simulated by model is
consistent with that of measured water quality constituents except chlorophyll-a, BOD;, NH: N and PO4-P
simulated with March data of 1999. Furthermore, the chlorophyll a concentration in the mainstream of
Geum~-River was simulated by changing the concentrations of PO+P and/or NH{-N flowing into the
mainstream of (GGeum-River from Gabcheon and Mihocheon. The variation of chlorophyll-a concentration in
the mainstream was almost ignorable except only when NHi-N and PO4-P concentrations decreased by 70%
flow into the mainstream from Gabcheon and Mihocheon.
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K12C Nitrification rate 0.09 day ! 0.01 ~ 005 day !

KI12T Temperature coefficient 1.08 *

KNIT Half saturation constant 2.0 mgOy/L *

K20C Denitrification rate at 20 “C 0.09 day ! *

K20T Temperature coefficient 1.045 mgO-/L *

KNO3 Half saturation constant for denitrification oxygen limitation 0.1 mgOyL *

KIC Saturated growth rate of phytoplankton 2.0 day ! 3 ~ 10 day !

KIT Temperature coefficient 1.068 *

LGHTS Light formulation switch =L, use Di Tofo -et’al. = 1, use Di Toro et al

=2, use Dick Smith’s

CCHL Carbon-to-chlorophyll ratio 30mg carbon/mg chl a *

IS1 Saturation light intensity for Phytoplankton 300 Ly/day *

KMNGI1 Nitrogen half-saturation constant 0.025 mg -N/L *

KMPGI1 Phosphorus half-saturation constant 0.001 mg PO, P/L *

KIRC Endogenous respiration rate of phytoplankton 0.125 day *

KIRT Temperature coefficient for phytoplankton respiration 1.045 *

KID Non-predatory phytoplankton death rate 0.02 day ! *

KIG Grazing rate on phytoplankton per unit zooplankton population 0.0 I/mgC-day *

NUTLIM | Nutrient limitation option (1) ) QSETS;‘CZ‘UVE 0 = minimum

PCRB Phosphorous- to-carbon ratio in phytoplankton 0.025 Mg PO4+-P/mg C| 0.037 Mg PO+-P/mg C

NCRB Nitrogen-to-carbon ratio in phytoplankton 0.25 Mg N/mg C 0.30 Mg N/mg C

KMPHYT | Half-saturation constant for phytoplankton 0.00 mg carbon/I. *

KDC CBOD deoxvgenalion rate 0.16~0.21 day ! 0.05 day !

KDT Temperature coefficient for carbonaceous deoxygenation rate 1.047 *

e P 05 m 01 :

OCRB Oxygen to carbon ratio in phytoplankton 2667 mg Oymg C *

K2 Reaeration rate constant at 20 “C for entire water body f(water :;leotchl;‘] water

K71C Mineralization rate of dissolved organic nitrogen 0.075 day ! *

K71T Temperature coefficient for K71C 1.08 *

oy | b o e i :

K&3C Mineralization rate of dissolved organic phosphorus 0.22 day ! 0.15 day !

K&3T Temperature coefficient for K&83C 1.08 *

FOP Fraction of dead and respired' phytoplankton 10 "

phosphorus recycled to organic phosphorus
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6. TARARY HHAT Ofst t-testE 0|88 AT HS (1999 18)
o A DO BOD Org-N | NII:+N | NO3-N | Org-P | POsP |Chlorophyll -a
° (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (peg/l
sl 255 12.814 1.414 2.053 1.294 1.034 0.0834 0.0811 17.171
v ek 12.714 1.891 1.977 1.216 0.948 0.0744 0.0954 18.314
I'-value 0.20 0.92 0.25 0.24 1.82 0.48 -0.62 0.15
FOE (57 0.848 0.377 0.377 0.817 0.094 0.637 0.544 0.879
EIR S =t 6 6 6 6 6 6 6 6
#Z7. vEREo AZZMo| o5t t-testE OIRFF AMIL HS
(@) 1998%1 129
% oA % DO BOD Org-N NII3-N | NO3-N Org-P PO4-P | Chlorophyll-a
° (mg/D) | (mg/) | (mg/) | (mg/M) (mg/) | (mg/ (mg/1) (gD
St YR 10,971 4.114 1.841 0.999 1.104 0.0569 0.0586 8.271
ey A4 ) 12.114 1.876 1.755 0.959 1026 | 00642 | 0.0589 15.101
I'-value -2.01 435 0.26 0.17 298 -0.60 ~0.02 -1.39
fols (UEED) 0.068 0.001 0.796 0.871 0.012 0.561 0.983 0.189
FANE RN 6 6 6 6 6 6 6 6
(b) 19991 39
£ 4 % DO BOD Org-N NIL;-N NO3-N Org-P PO,~P | Chlorophyll-a
° (mg/1) (mg/1) (mg/l) (mg/1) (mg/1) (mg/1) (mg/1) (peg/M
it R 14.70 4728 1.548 2310 0.676 0.1066 0.0991 59.0
o AFAR 13.142 2671 1.372 1.282 0.529 0.1127 0.0691 35.768
T-value 157 1.69 0.44 1.94 1.73 -0.22 0.89 0.99
ol (Y573 0.143 0.117 0.670 0.076 0.109 0.828 0.391 0.342
2 = 6 6 6 6 6 6 6 6
33 M2k 200040 4)] 153



Chioraphyli-a (ug/l) BODS (mg/l) PO4 -P (mgll)

NO3-N (mg/l)

0.4 - B 0.4 e
] measured (1999, 3) @  measured (1999, 3)
estimated (1999, 3) estimated (1999, 3)
0.3 - S measured (1998, 12) 0.3 - < measured (1998. 12) |
———  estimated (1998, 12) . ——  estimated (1998, 12) i
g ]
£
0.2 o o a 02
> [
! L4 [¢] ] e
01+ 0.1 o o .
' N R
| ey I
[ . -
*
0.0 & - Lo - pre——s 0.0 V) e e e —
0 20 40 60 80 100 0 20 40 60 80 100
Distance (km) Distance (km)
15 s 30 B
@  measured (1999, 3) i @  measured {1999, 3)
12 estimated (1999, 3) 25 i estimated {1999, 3)
< measured (1989, 12} O measured (1998, 12)
eslimated (1989, 12) 20 - astimated (1998, 12)
[} = ®e
o
L E 15 .
®
6 - ® 8 oo ° PN
S 106 C ¢ e )
L N o
3 .
g ° 5
® -
0 ‘ [ T
0 20 40 60 80 100 0 20 40 60 80 100
Distance (km) Distance (km)
160 s | 4 e
@  measured (1999, 3) ‘l @  measured (1999, 3)
estimated (1999, 3) ° i ! estimated (1999, 3)
120 &N measured (1989, 12) 3 1 <> measured (1998, 12) °
estimated (1989, 12) @ : estimatad (1988, 12}
® = <
h=d ~
£ RS
80 > 2 S
i > Py o o
o]
40 ° 1 "o
e
o 1
0o® 7 : [ e 0 - - I R
0 20 40 60 80 100 0 20 40 60 80 100
Distance (km) Distance (km)
4 8 S
® measured (1999, 3) ] measured (1999, 3)
estimated (1999, 3) estimated (1999, 3)
3 IS measured (1998, 12) i 6 O measured (1998, 12)
estimated (1998, 12) ; - estimated (1998, 12)
| i >
! i E
2 i 4 -
I L
z
o~ ~ o °
1o . 2 N ® .
o o * ° i oo T
L A E S 0"\‘1rr'\‘
0 20 40 60 80 100 0 20 40 60 80 100
Distance (km) Distance (km)
< =] > A A
¥ 3. 32 HEWEIR FoIM BEE AT MPE S vl@

(199814 12€; 19994 33)

FEAERRERE



I8 30A RedFE npel Zo] 1998d 1297
1999\ 3¥ol| SR FAREE Bzl +4
Hegla e g olfstd Hlw HESR 47 {719,
SEEE fF71AA 1En A EA PO4-P,
AgErAz A QT chlorophyll-as%: 22]1 ¢4
YobdaA 53} sty UX|3HE RoFick 1998
3129 &9 1999 3¥ AEE o83 2y A

A= o)
Sl

8 TAZoE 95t UMl njsHo 2R

PO~P9 NHx-N 2el5slz HEx|
. POs-P POs+-P NH;-N NIz-N
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1 +70 % - - -

2 -70 % - - -

3 - +70 % - -

4 - -70 % - -

) - - +70 % -

6 - - -70 % -

7 - - +70 %
8 - - - -70 %
9 +70 % - +70 %

10 - +70 % +70 %
11 -70 % - -70 % -
12 - -70 % - -70 %
13 +70 % +70 % +70 % +70 %
14 -70 % -70 % 70 % -70 %
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w543 chlorophyll-a % (ug/!)
o <t o ar 5 % Fyhal T T 5o el ARNE!
7E FEA 458 6.11 6.41 10.80 26.90 34.30 39.10
1 4,58 6.11 6.4l 10.80 26.90 34.30 39.10
2 458 6.09 6.39 10.70 26.60 33.90 38.60
3 458 6.11 6.41 10.80 26.90 34.30 39.10
4 458 6.11 6.41 10.80 26.80 34.20 38.90
8] 4,58 6.11 6.42 10.80 26.90 34.40 39.30
6 458 6.10 6.41 10.80 26.70 34.10 38.90
7 458 6.11 6.41 10.80 26.90 34.40 39.20
3 458 6.11 6.41 10.80 26.70 34.10 38.90
9 4,58 6.11 6.42 10.80 27.0 34.40 39.30
10 4,58 6.11 6.41 10.80 26.90 34.40 39.30
11 4.58 6.09 6.39 10.70 26.60 33.90 38.60
12 458 6.09 6.39 10.70 26.60 33.90 38.60
13 4.58 6.11 6.42 10.80 27.0 34.50 39.40
14 458 6.09 6.39 10.60 25.90 32.70 36.90
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