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Abstract

This study intends to provide the necessary basic data needed for predicting the water quality and examining
changes in water quality on the basis of the hydrological changes: an outflow or the character of a flow by
investigating the interaction of the parameters through the estimation of optimal parameters need for predicting
the water quality of the dam basin and the sensitivity among those estimated parameters. Im-Ha Dam in the
upstre'am area of the Nakdong River was selected for analysis, and the water quality survey data necessary
for parameter estimation was based on the monthly water quality data (water temperature, BOD, T-N and
T-P) between December 1, 2005~November 31, 2006. K1C(the saturated growth rate of plant plankton), K1RC
(endogenous respiratory quotient of plankton), KDC(deoxidized ratio), K71C(minealized ratio of dissolved or-
ganic phosphorus), K83C(mineralized ratic of dissolved organic nitrogen) have been considered as the factors
of the water quality performed in this water quality simulation, that is, the most effective parameters on BOD,
T-N and T-P. In the result of the analysis of the sensitivity, KDC(deoxidized ratio) was the most sensitively
reacted parameter on BOD and it was K71C(mineralized ratio of dissolved organic phosphorus) and K83C(min-
eralized ratio of dissolved organic nitrogen) on T-N and T-P. It is considered that it will be possible to apply
the most optimal parameter to an analysis of the water quality simulation at Im-Ha Ho basin in the goal year
by examining the interaction of the parameters through the parameters sampling which are able to applicable
to prediction of the water quality and the analysis of the its sensitivity, in the future, also the analysis on
the basis of the hydrological conditions: an outflow or the character of a flow will be needed.
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Table 1. Segment information

de - ABE - ARE -

uhe

_Segment No. Area(m’) Depth(m) Volume(k ') Segment type
1 352937500.2 36.104 12742455507.221 Surface
2 370125000.1 36.104 13362993003.610 Surface
3 544437499.8 36.104 19656371492.779 Surface
4 845375000.7 36.104 30521419025.273 Surface
5 764500000.3 36.104 27601508010.831 Surface
6 556000000.2 36.104 20073824007.221 Surface
7 352937500.2 36.104 12742455507.221 Subsurface
8 370125000.1 36.104 13362993003.610 Subsurface
9 544437499.8 36.104 19656371492.779 Subsurface
10 845375000.7 36.104 30521419025.273 Subsurface
11 764500000.3 36.104 27601508010.831 Subsurface
12 556000000.2 36.104 20073824007.221 Subsurface
13 352937500.2 36.104 12742455507.221 Surface Benthic
14 370125000.1 36.104 13362993003.610 Surface Benthic
15 544437499.8 36.104 19656371492.779 Surface Benthic
16 845375000.7 36.104 30521419025.273 Surface Benthic
17 764500000.3 36.104 27601508010.831 Surface Benthic
18 556000000.2 36.104 20073824007.221 Surface Benthic
19 352937500.2 36.104 12742455507.221 Subsurface Benthic
20 370125000.1 36.104 13362993003.610 Subsurface Benthic
21 544437499, 36.104 19656371492.779 Subsurface Benthic
22 845375000.7 36.104 30521419025.273 Subsurface Benthic
23 764500000.3 36.104 27601508010.831 Subsurface Benthic
24 556000000.2 36.104 20073824007.221 Subsurface Benthic

Table 2. Water quality by segment

Observed water quality

Segment No. Segment No. Segment No.
Month 1,2,7,8,13,14,19,20 3,4,9,10,15,16,21,22 5,6,11,12,17,18,23,24
BOD T-N T-P BOD T-N T-P BOD T-N T-P
mg/f) | (mg/l) | (mg/l) | (mg/¥) | (mg/l) | (mg/l) | (mg/Z) | (mg/l) [ (mg/?l)
2005.12 1.7 1.533 0.030 2.0 1.522 0.022 L5 1.503 0.024
2006.01 1.6 1.514 0.024 2.1 1.520 0.021 1.5 1.578 0.018
2006.02 1.4 1.485 0.025 1.7 1.504 0.022 1.5 1.670 0.018
2006.03 1.2 1.314 0.026 1.3 1.394 0.018 1.7 1.810 0.022
2006.04 1.3 1.483 0.024 1.2 1.361 0.019 1.9 1.839 0.035
2006.05 1.2 1.451 0.018 1.2 1.317 0.021 1.8 1.471 0.030
2006.06 1.3 1.405 0.024 1.2 1.386 0.021 1.6 1.392 0.024
2006.07 2.0 2.071 0.040 1.9 2.074 0.039 2.3 1.962 0.044
2006.08 1.9 1.847 0.038 1.8 1.908 0.035 1.9 1.800 0.042
2006.09 1.7 1.504 0.035 1.8 1.553 0.033 1.8 1.426 0.035
2006.10 1.7 1.409 0.031 1.8 1.427 0.028 1.7 1.435 0.030
2006.11 1.8 1.407 0.028 1.8 1.351 0.029 1.7 1.402 0.028
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Table 3. Water quality materials

Month Observed water quality
BOD(mg/ #) T-N(mg/ #) T-P(mg/ ¢ ) EL.m Water temperature (C)

2005.12 1.7 1.533 0.030 143 9
2006.01 1.6 1.514 0.024 141 3
2006.02 14 1.485 0.025 140 3
2006.03 1.2 1.314 0.026 139 3
2006.04 1.3 1.483 0.024 141 7
2006.05 1.2 1.451 0.018 143 6
2006.06 1.3 1.405 0.024 143 13
2006.07 20 2.071 0.04 157 15
2006.08 1.9 1.847 0.038 149 18
2006.09 1.7 1.504 0.035 147 16
2006.10 1.7 1.409 0.031 146 14
2006.11 1.8 1.407 0.028 - - 144 14

note) Ministry of Land, Transport and Maritime Affairs”

Table 4. Pollutional load

Index Production pollutional load(kg/day) Discharge pollutional load(kg/day)

| BOD T-N T-P BOD T-N T-P

Total 798.3 92.2 16.4 301.8 72.3 10.9
Population 325.5 41.0 8.6 135.9 25.3 5.0
Industry 221.4 9.7 2.8 16.0 6.4 1.0
Stock raising 166.2 21.6 3.4 64.7 20.7 3.3
Fishing industry 22.1 2.9 0.8 22.1 2.9 0.8
Land use 63.1 16.9 0.8 63.1 16.9 0.8

note) Ministry of Environment”

2.1.3. Uawy FExAH Y AR 2= Table 5. Monthly outflow

AR FHE 3 AL FAA AFsle 4 Month Average Lowest Highest
THEA G $£24% X9 BOD, TN, T-P, & (m’/s) (m'/s) (m/s)
L Zo) oA AEge AT §8 sgon, 2005-12 6.08 4.70 9.40
QAT 717He 20059 1295 2006 119747 20000 6.02 460 9.00
2 S0, Ten SAAE Qg Azy ~ge) 2006-02 5.98 4.70 8.50

m ) - T T e 2006-03 6.34 4.70 17.00
Aol HAZS Fudtd 2VFEE HAAI}AT 2006-04 6.05 4.70 9.00
ATHAGAN mofdh= 2 AR 2712 " 006-05 12.92 9.80 16.80
A& BOD 1 mg/ 4, T-N 1 mg/ ¢, T-P 0.020 ng/ £ & 2006-06 19.65 12.70 71.10
AR oy YAdFYe 28 23,459, 98 2006-07 186.71 12.80 643.80
(6,7,89), 7}2(9,10,119), AL(12,129)2 Y59 2006-08 49.98 19.60 116.30
NAH ARE Auda Z AXEE FFFS 2006-09 13.35 11.50 14.70
ALslgch ag)x A del Adw A4 W 2006-10 16.24 14.70 17.30
£¢ nejste] ALEE A4AE U] Agsg S|SB [ 4P L 08

on ognaEel Y BARY YERAY 5

. 9
note) Korea water resources corporation

)
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Table 6. Calibrated values of reaction coefficients
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Fig. 3. Data input of WASP?7.

Parameter Value from WASP | Estimation Remark
model (U.S.EPA) value
K12C 0.09 - 0.13 0.09 Nitrification rate at 20C, per day
K12T 1.08 1.05 K12C Temperature coefficient
KNIT 0.5 0.52 Half-saturation constant for nitrification-oxygen limitation, mg O»y/L
K20C 0 0 Denitrification rate at 20T
K20T 1.08 1.01 K20C Temperature coefficient
KNO3 0.1 0.2 Half saturation constant for oxygen limitation
- K1C 2.0 2.0 Saturatied growth rate of phytoplankton
KIT 1.068 1.0 K1C Temperature coefficient
KMPG1 1.0 1.4 Phosphrous half-saturation constant for phytoplankton
KIRC 0.02 - 0.6 0.05 Endogenous respiration rate of phytoplankton
K1D 0.02 0.01 Non-predatory phytoplankton death rate
KPZDT 0 1.0 K1D Temperature coefficient
KDC 0.16 - 0.21 0.13 CBOD deoxygenation rate at 20°C, per day
KDT 1.047 1.0 KDC Temperature coefficient
KDSC 0.0004 0.0004 Organic carbon decomposition rate in sediment
K71C 0.075 0.070 Mineralization rate of dissolved organic nitrogen, per day
K71T 0 1.0 K71C Temperature coefficient
K83C 0.075 0.081 Mineralization rate of dissolved organic phosphorus, per day
K83T 0 1.0 K83C Temperature coefficient
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Table 7. Parameter simulated of water quality
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Fig. 6. Simulated of T-P.

Monthly 80D N Lis
Observed Simulated Observed Simulated Observed Simulated

2005-12 1.7 1.5 1.5 1.4 0.030 0.026
2006-1 1.6 1.4 1.5 1.5 0.024 0.023
2006-2 1.4 1.3 1.5 1.4 0.025 0.026
2006-3 1.2 1.2 1.3 1.3 0.026 0.028
2006-4 1.3 1.2 1.5 1.4 0.024 0.022
2006-5 1.2 1.2 1.5 1.3 0.018 0.016
2006-6 1.3 1.3 1.4 1.4 0.024 0.026
2006-7 2.0 1.8 2.1 1.8 0.040 0.032
2006-8 1.9 1.7 1.8 1.9 0.038 0.039
2006-9 1.7 1.6 1.5 1.5 0.035 0.036
2006-10 1.7 1.6 1.4 1.4 0.031 0.028
2006-11 1.8 1.8 1.4 1.3 0.028 0.029




618 A -

glo] - AEE & F fle T8, 432%F 59
3742 v S A 197) v BFE A3
R 799 F£ARYE A3 v HST ] H§
W= US. EPAYIA AABla Jom AF3 2z}
ztel v 3o Az Hngke EAE Al
Faowor xAHHEA dstde FAHAEZZH
74 FAEHA 27t b AR s 3E F4
3tRen, 1 A3} Table 6 ¥ Fig. 4~Fig. 63} &
RXTH

Fig. 4~Fig. 60X Benle} o] Rosl= 53
50 A& v BFFS YYHIHS
H7} BRFE YA S d B F o A=
gtoll A 29 E Role ASE YEgoen A
AHRQ AR Aie HAEX) 99 vlwoA] o
1% W 9lo] 221&S HYoay AAHZ AR
£40] o i PdAH.

2.1.5. oIz 2N

WASP7 T2 9.8 o] &3l ¥ f9e 4w

R e

ol & 3171918 USEPASIA A|F3l= v/ HSG 9
HEHYE 7|22 3l APFeYer B A+ 9
HZA G HEHF Aol FAg vifHFTE 7
e AN ARSFY AE B WINAS
o 223 423 E BOD, T-N, T-P ¢ $3%.9} g
o] Wizl ZEo] 7} & 5709 wj7)¥ 4, KIC, KIRC,
KDC, K71C, K83C & 2}2} -50%, -25%, 0%, +25%,
+50% 2 F343te AR E AAFOEA, 2 nf
MEs 9AEE B43AY &S 4 AFH F
A /NAFE AE3ld 2%t A Fe] dHE
a2 Jepd Aol

Y% BA A5 Fig. 7~Fig 1204 HEnbe) ¢

o) Ztztel WA WSE Az wlgo] AR wa

A H o2 dFA 9 Ayt FR)|9 ol 4

& B} Fig. 79 3% BODE] A&x)9t B A7

o4 AL8E WASP 28 & o] gte] & 71zt B
ol WZH 9} A TA R 2 A vhAp
59 e Y -50% 2 2T AZAt S

Sensitivity analysis of BOD{-50%)

BPORFLE) WML EOCE A PotefiAp MEMAALL  IODESRA FOGEMVE DOCLTYE XORMIE BRBNGL TOFIN XA

Sensitivity analysis of BOD{«50%)

i34 DR GG EDURRST  2O0SMVL BOOGAYE MAMGESD wOEMY  ORSLAN1 BRI

Fig. 7. Sensitivity analysis of BOD(-50%).

Fig. 8. Sensitivity analysis of BOD(+50%).

Sensitivity analysis of T-N{-50%)
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Fig. 10. Sensitivity analysis of T-N(+50%).
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] BOD T-N T-P
Monthly Observed Simulated Observed Simulated Observed Simulated

-50% | -25% | +25% | +50% -50% | -25% | 4+25% | +50% -50% | -25% | +25% | +50%
2005-12| 1.7 | 14 | 1.6 | 1.8 | 1.8 | 1.5 | 1.5 | 1.4 | 1.7 | 1.6 | 0.030 | 0.022 | 0.022 | 0.032 | 0.032
2006-1| 1.6 | 13 | 14 | 18 | 19| 15 | 1.4 | 1.3 | 1.8 | 1.6 | 0.024 | 0.020 | 0.024 | 0.025 | 0.032
20062 1.4 |13 [ 13|15 15| 15 |13 ] 14| 15| 1.8 | 0.025 | 0.024 | 0.024 | 0.026 | 0.027
2006-3| 12 | 13 |13 |12 {14 | 13 | 13| 13| 13 | 1.7 | 0.026 | 0.022 | 0.028 | 0.028 | 0.029
20064 | 13 | 1.1 | 15 |19 | 21| 15 | 13| 1.6 | 1.9 | 2.0 | 0.024 | 0.023 | 0.026 | 0.032 | 0.032
2006-5| 1.2 | 1112 [ 13|13 15 [ 11|13 | 1.5 1.6 | 0.018 | 0.020 | 0.019 | 0.024 | 0.019
20066 13 | 13|09 | 12 | 13| 14 | 08 | 1.0 | 1.7 | 1.3 | 0.024 | 0.026 | 0.024 | 0.032 | 0.036
2006-7| 20 | 15| 14 | 22 | 24| 21 | 12| 14 | 1.8 | 2.4 | 0.040 | 0.026 | 0.043 | 0.041 | 0.046
2006-8| 19 | 15| 1.8 | 19 | 21| 18 |16 { 1.7 | 20 | 22 | 0.038 | 0.031 | 0.030 | 0.042 | 0.042
20069 1.7 | 1.8 | 1.5 | 18 | 20| 15 | 12 | 15 | 2.0 | 2.0 | 0.035 ] 0.026 | 0.031 | 0.036 | 0.041
2006-10f 1.7 | 1.5 | 13 | 1.7 | 19} 14 | 12 | 13 | 1.8 | 2.0 | 0.031 | 0.029 | 0.029 | 0.039 | 0.041
2006-11) 1.8 | 1.6 | 14 | 20 | 22 | 14 | 1.1 | 14 | 19 | 1.8 | 0.028 | 0.022 | 0.026 | 0.031 | 0.035
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Table 9. Result of sensitivity analysis of weight consider

Water quality Parameter KI1C KIRC KDC K71C K83C
-50% 1.20 1.17 1 1.13 1.07
BOD -25% 1.03 1.07 1.14 1.11
+25% 0.89 0.90 0.90 0.89
+50% 0.80 0.74 0.92 0.83
-50% 1.10 1.07 1.04 1.00
BOD -25% 1.04 1.08 1.14 1.10
(Out flow) +25% 0.89 0.90 0.88 0.88
+50% 0.79 0.73 0.91 0.82
50% 123 127 111 13 @ 123
N -25% 1.00 1.10 1.15 _ “" 1.08
+25% 0.82 0.82 0.93 098 0.81
+50% 0.84 0.82 0.81 . pss 0.79
-50% 1.25 1.28 1.12 . 1.23
T-N -25% 0.99 1.10 1.15 1.09
(Out flow) +25% 0.81 0.81 0.94 0.81
+50% 0.84 0.82 0.81 0.79
-50% 139 1.25 113 1.27 .
Tp -25% 1.12 1.14 1.09 1.10 : ff
+25% 0.92 0.91 0.90 0.93
+50% 0.89 0.93 0.82 0.87 7
-50% 1.18 1.16 1.05 1.11 . '
T-P -25% 1.01 1.04 1.01 1.08 . _
(Out flow) +25% 0.87 0.85 0.83 0.91 .
+50% 0.81 0.85 0.75 0.89 .
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Table 10. Result of sensitivity analysis of weight consider
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