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The Estimation of Water Quality Changes in the Keum River Estuary
by the Dyke Gate Operation Using Long-Term Data

Jung-No KwoON, Jong-Gu KiM* and Tae-Seung Ko

South Sea Regional Fisheries Research Institute, NFRDI
*School of Civil & Environmental Engineering, KunSan National University

This study was conducted to estimation of change characteristics for water quality by the dyke gate operation in the Keum River
estuary. The estimation data made use of surveyed data in Keum River estuary by NFRDI (National Fisheries Research and
Development Institute) during 1990~1999. Shown to compare water quality changes at st. A and st. D in Figure 1, the
concentrations of TSS, COD and nutrients at st. A were as high as about 2~4 times than those at st. D due to affection of fresh
water discharge in the Keum River. The percentages of water quality change at surface water by dyke gate operation in the Keum
River estuary were shown that TSS (Total Suspended Solid) was decrease to 56%, 47% at st. A and D, and COD (Chemical
Oxygen Demand) was increase to 68%, 71% at st. A and D, respectively. The changes percentage of DIN (Dissolved Inorganic
Nitrogen) by dyke gate operation in the Keum River estuary were increase high to 95% at surface water and 7~30% at bottom
water, but those of DIP (Dissolved Inorganic Phosphorus) were increase to 2.8~8.6% at surface water and 28% at bottom water.
The range of fluctuation for water quality at each station by dyke gate operation has shown that salinity and TSS are little better
than before dyke gate operation, but COD show highly fluctuation. Also we studied estimation of characteristics of water quality
change by the season. COD was increased except the summer, TSS was decreased to all season. DIN was increased to about 61~
172.1% for all season, but DIP was increased to the spring and decreased to the autumn. DIN enrichment in the estuary by dyke
gate operation are interpreted to improvement of organic matter decomposition and nitrification by increasing the residence time and
to increase nutrient flux in sediments due to decreasing dissolved oxygen and increasing a deposit matter.
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Fig. 1. Location map of survey stations in the Keum River es-
tuary.
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Table 1. Range and mean values of surface water quality at
each station for 1990~1999

Constituent st A st. B st. C st. D
Temp. Range  15~295 1.6~29.0 20~295 20~289
(€)  Mean 13.90 13.89 13.88 1371
Saliniy Range 005~2770  0.15~3004  087~3203  695~3282
Mean 175 207 875 1.7
y  Renge  696~867  697~845  694~857  738~85
P Mean 786 79 799 807
SS  Range 74~3L1  10~2100  68~1992  50~1400
(mg/L)  Mean 86.94 60.20 4943 4649
DO Range 374~1764 496~1449  490~1325  6.04~1240
(mgL)  Mean 874 8.74 887 883
COD  Range 045~585  045~364  035~361  0.08~411
(mg/l)  Mean 209 165 160 149
DIP  Range 008~223 ND~197  005~186 ND~184
;M) Mean 083 067 0.64 049
NH.*-N Range 0.10~6292 054~3870  0.17~2657 ND~2022
(M) Mean 1467 9.35 756 43
NO;"-N Range 023~1076  017~702  004~713  001~651
(M) Mean 270 188 166 100
NO;™-N  Range 1384~88.16 7.73~9091  3.80~8279  023~8494
(M)  Mean 4368 30.60 2479 15.10
DIN  Range 2246~14752 1063~10799 623~10543 223~102.13
(i) Mean 6221 4182 34.02 2045
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Fig. 2. Variations of water quality at st. A for 1990~1999
(black circle line: surface water, triangle line: bottom
water).
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Fig. 3. Variations of water quality at st. D for 1990~1999

(black circle line: surface water, triangle line: bottom

water).

Table 2. Variations of water quality before and after the dyke
gate operation at st. A and st. D (surface water)

. ) st. A st. D
Constituent  unit
before after before after
Temp. T 13.60 14.24 13.32 14.19
Salinity 17.11 17.57 27.54 26.64
pH 7.81 791 8.08 8.05
SS mg/L 123.58 5391 61.68 33.09
DO mg/L 8.57 8.89 892 8.76
COD mg/L 1.55 2.59 1.06 1.87
DIP uM 0.82 0.84 0.50 0.54
NH-N M 8.85 3128 2.54 6.28
NO,"-N M 244 3.06 0.96 1.05
NO;s™-N M 34.00 52.16 10.22 19.45
DIN ™M 4530 88.43 13.72 26.61
& 244 DIPE A, DAA E3FA 77 28% % 8.6% 9 #&
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Table 3. Variations of water quality before and after the dyke
gate operation at st. A and st. D (bottom water)

. st. A st. D
Constituent unit
before after before after
Temp. T 13.54 13.98 13.03 14.01
Salinity 18.53 21.06 29.34 32.64
pH 7.86 7.84 8.08 8.11
DO mg/L 12.95 8.57 872 8.56
COD mg/L 1.45 233 1.06 144
DIP M 0.86 1.10 042 0.55
NH,*-N M 991 15.70 257 290
NO,"-N M 1.90 274 0.67 0.75
NO;"-N M 30.86 38.77 7.88 8.26
DIN M 42.67 56.59 11.13 1191
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Fig. 4. Correlationship between DIN and salinity, NH,*-N,

NO;™-N before and after the dyke gate operation.
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Table 4. Seasonal variations of water quality before and after
the dyke gate operation for surface water at st. A du-
ring 1990~1999

Constituents Spring  Summer Autumn Winter
Temperature  Before 1073 27.09 13.56 3.03
(© After 1501 26.40 12.81 275
Salinity Before 2224 10.58 1748 1815
After 1897 10.34 1969 2129

H Before 795 762 7.84 7.83

P After 817 7.52 7.85 8.10

SS Before 8793 10035 13788 168.16
(mg/L)  After 2562 6721 6563 5716
DO Before 933 6.18 841 1039
(mg/L)  After 934 534 863 1224
COD  Before 141 235 0.90 1.53
(mg/L)  After 283 263 1.90 3.00
DiP Before 040 138 1.01 0.49
(uM) After 097 1.05 0.87 0.48
DIN Before 4228 4443 3759 5690
(uM) After  68.12 96.96 8210  106.54

Table 5. Seasonal variations of water quality before and after
the dyke gate operation for surface water at st. D
during 1990~ 1999

percentage of nitrogen (%)

Constituents Spring  Summer Autumn Winter
I

. Temperature Before 9.22 2607 14.75 3.25

TN (©)  Afer 1402 2629 1325 321

' Salini Before  29.70 23.02 29.07 28.38

ty After 28.85 17.22 29.61 3090

H Before 823 794 8.13 8.04

p After 822 783 8.11 8.06

SS Before  56.50 5196 68.32 70.68

(mg/L)  After 18388 2775 2896 5674

DO Before  10.38 6.88 822 1021

(mg/L)  After 9.47 6.69 789 1099

COD Before 1.05 1.82 0.69 0.67

(mg/L)  After 202 246 1.56 146

FM"‘ON F ApAgN F"@MN F ApAgN F ApAg N FApAgN FApAgN F MAgN F MAgN F MAgN DIP Before 019 0.32 1.04 044

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 (,UM) After 042 071 0.37 066

. . . _~ DIN Before 5.51 20.14 10.38 18.87
Fig. 5. Variations of nitrogen percentage at st. A for 1990 (M) After 1494 5481 2167 1501

1999.
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