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Recently, eutrophication of lake and reservoir has become serious problem to man who want use that water for
several purpose. In order to solve the eutrophication problem, the trophic state of that eutrophic lake and reservoir
should be measured properly. For the purpose of this, various method to indicate the trophic state of lake and res-
ervoir was developed by many researchers. This research was conducted to evaluate characteristics and eutrophica-
tion of water qualitymfor small scale reservoir in Kunsan. On-site investigation to 5 reservoirs and laboratory ex-
periment were carried out during four seasons from November, 2003 to July, 2004. Twelve items measured field
and. a laboratory. Measured .data was analyzed to quantitative method by multivariate approach and eutrophication
index. The result is summarized as following. 1) Showing the characteristics of water quality for reservoir in
Kunsan, Okgu reservoir and Oknua reservoir was exceeded 4 grades of agricultural water standard in TP, TN and
COD. This means that eutrophication was gone much, therefore, water-purity control of reservoir need. While,
Mije reservoir that is used to Kunsan citizens' recreation was good in water quality. But, water quality exceeded
4 grades of agricultural water standard sometimes. 2) As a results of correlation analysis between variables of wa-
ter quality, Interrelation between variables which is connected with eutrophication was expressed good relationship
as above 6.000 in correlation coefficients. The correlation coefficient(r) between COD and chlorophyli-a, total
phosphorus and chlorophyll-a, total nitrogen and chlorophyll-a were 0.750, 0.720 and 0.600 respectively.
Therefore, Change of water quality can grasp according to eutrophication progress degree. 3) If do evaluate to eu-
trophication by quantitative method which is proposed by OECD, US-EPA and Forsberg & Ryding, in the case
of chlorophyll a, Okgu, Oknua and Daewi reservoir was eutrophic state and Mije and Geumgul reservoir was mes-
otrophic state. But, estimation by TN and TP showed highly eutrophic state (hypereutrophic) in all reservoirs. 4)
If do evaluate by cutrophication index which is Carlson's TSI, revised carlson TSI and Walker's index, in the case
of chlorophyll a, TSI values of Okgu, Oknua and Daewi reservoir is eutrophic state more than 50 and Mije and
Geumgul reservoir was mesotrophic state as range of 40~350 in TSI value. But, in the case of TP as nutrients,
all reservoirs showed highly eutrophic state which was exceed to 70 in TSI value. According to above results, the
water quality for small scale reservoirs in Kunsan is progressing by trophic state. therefore, for continuous use as
agriculture water, we had better do establishment of management plan about water quality.
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Table 1. Range and mean values of water quality constituents during 2000-2002 for each reservoirs in Kunsan

Item Okgu Mije Oknua Geumgul Daewi
oH Range 733~886 7.32~17.86 8.05~9.20 7.02~792 7.34~9.12
Mean 826 764 857 748 1.87
DO Range 6.73~14.43 460~1431 7.43~14.22 470~1361 6.00~12.76
(mg/L) Mean 11.38 10.02 11.22 10.26 10.22
COD Range 436~3719 452~1253 4.24~20.02 4.35~12.04 456~13.94
(mg/L) Mean 1471 7.00 11.60 762 9.75
DIN Range 0.083~2599 0.048~1.143 0.113~0977 0.152~1.331 0.124~2.162
(mg/L) Mean 0.329 0415 0.503 0.669 0.661
T-N Range 1.256~25.549 0.846~6.6%0 1.815~5953 1.340~7.691 1.098~11.273
(mg/L) Mean 6.192 3.769 3772 4463 4440
DIP Range 0000~0308 | 0.000~0.124 0.000~0.102 0.000~0.124 0.000~0.075
(mg/L) Mean 0.087 0.041 0.039 0.055 0.014
T-P Range 0.036~4.269 0.007~0.200 0.029~0.355 0.019~0.200 0.068~0.337
(mg/L) Mean 0.652- 0.092 0.197 0.117 0.187
Chl-a Range 597~679% 142~4721 3.02~2230 - 160~1592 © 494~2790
(mg/m’) Mean 19.24 6.96 12.84 . 558 1565
TSS Range 12~166 06~54 . 46~155 14~140 6.6~136
(mg/L) Mean 77 2.7 36 41 95
Table 2. N/P-ration for each reservoirs in Kunsan
Res erVOirSeason Spring Summer Autumn Winter Annual mean
Okgu 1.76 21.63 0.80 1913.07 48431
Mije 135 16.03 - 8748 34.96
Oknua 2.35 15.70 - - 9.03
Geumgul 431 10.47 = 538.87 184.55
Daewi 272 - - - 2.72
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Table 3. Correlation matrix among 12 variables

Temp.| pH | TSS | V8S | DO | COD | Chla | DIP | TP | NH3 | NO2 | NO3 | DIN | TN

Temp.
pH | -2%
TSS | -498 | 0515
vss | 0322 | 0291 | 063
925 | 0.012
0033 | -004 | 0.027
Chl-a | 0348 | 0.363 | 0.143 | 0.168 | 0.044
DIP | 0233 | 0261 | 0.098 | 0.244 | 0.085 | -.095 | 0.066
TP. | 0347 | 0268 | -100 | 0.094 | 0.047 | 0.696 0.255
NH;-N | 0431 | 192 | -133 | -214 | 0.399 | 0017 | -.140 | -270 | -188
-225 | 087 | 125 | -.260 *;.157 0.308 | -.088 | -.009
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Fig. 2. Relationship among Total nitrogen, Total phosphorus, Chlorpphyll a and COD.
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Table 4. The concentration of water quality constituent concerned eutrophication for reservoirs in Kunsan

Reservoir Season Chl-almg/m") T-P(mg/m>) T-N(mg/m®)

Spring 8383 265.20 2023.69
Summer 111.96 2072.44 15994.16
Autumn 11.26 218.85 1416.67

Okgu
Winter 10.07 49.59 5333.06

Annual Mean B3 Bl G918
Max Chla 67.9

Spring 713 156.18 2150.28
Summer 3.44 113.16 5728.66
B Autumn 274 77.40 1196.69

Mije
Winter 1452 20.09 5999.69
Annual Mean 9% ' 3768.33
Spring 871 182.70 2561.71
Summer 17.44 341.71 5755.00
Autumn 21.18 221.35 1863.59

Oknua
Winter 4.02 41.90 4908.84
Annual Mean 1981 196,91 3T
Max Chla 230" ‘ .
Spring 3.22 168.93 2625.01
. Summer 6.16 165.68 6031.56
Autumn 108.85 2108.01

Geumgul

Winter : 6302.70

Daewi

_ Annual Mean

Max Chla

| D8

1570.06

- “Annual Mean

- Spring 239.67
Summer 26.99 286.98 8191.33
Autumn 16.64 162.87 1209.50
Winter 678753

Trophic State Index

Fig. 3. Distribution of trophic state index by carlson’s
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