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Evaluation of Water Pollution Characteristics of Major Lakes
in Northern Gyeonggi-do Province
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ABSTRACT

Objectives: A lake is a place used by many people, and compared to rivers it is easy for them to become
polluted. The water quality in lakes and reservoirs has been worsening recently. The purpose of this study is to
evaluate the water pollution characteristics of major lakes in northern Gyeonggi-do Province.

Methods: Six lakes were selected as major lakes and were evaluated in terms of water pollution characteristics
and eutrophication (as defined by results for CODy,, TOC, SS, Chl-a, T-N and T-P) over one year (from
December 2016 through November 2017) in northern Gyeonggi-do Province.

Results: The annual average COD,,, was found to be 3.1 mg/L in Onam, 3.6 mg/L in Sanjeong, 4.7 mg/L in
Gisan, 4.8 mg/L in Ilsan, and 6.1 mg/L in Jangja. The results of the Korean trophic state index (TSIko) value
indicated a eutrophic state (TSIko 59.0) in Jangja lake. The other lakes were classified as being in a mesotrophic
state (TSIxo of 38.1 in Sanjeong, 40.2 in Ilsan, 41.9 in Onam, 46.1 in Gisan, and 47.8 in Gomo).

Conclusions: Ilsan Lake’s water quality is being well maintained. Sanjeong, Onam, and Gisan are appropriate
for use as agricultural water. Jangja lake requires efforts for water quality improvement and to prevent the inflow

of non-point pollutant sources.

Keywords: Eutrophication, lake park, reservoir, water pollution
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Table 1. Major lake and reservoir located in northern Gyeonggi area

Region Name Mark Sampling Site The number of Sampling
Goyang Ilsan IS Janghang-dong, llsandong-gu, Goyang-si 8
Sanjeong SJ Sanjeong-ri, Yeongbuk-myeon, Pocheon-si 3

Pocheon . .

Gomo GM Gomo-ri, Soheul-eup, Pocheon-si 2
Namyangju Onam ON Onam-ri, Onam-eup, Namyangju-si 2
Yangju Gisan GS Gisan-ri, Baekseok-eup, Yangju-si 2
Guri Jangja 1) Topyeong-dong, Guri-si 3
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Table 2. Classification of the Korean trophic state index

(TSlko)
TSIk value Classification of TSlko
TSlgo=30 Oligotrophic
30 < TSIko= 50 Mesotrophic
50 <TSlko=70 Eutrophic
TSlko> 70 Hypertrophic
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Fig. 1. CODy,, and SS concentration of Ilsan lake park for
one year (bar graph: CODy,,, line graph: SS).
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Fig. 2. COD,,, and SS concentration of Sanjeong lake for
one year (bar graph: CODy,,, line graph: SS).

Fig. 20 AP4E52) 915 CODy,9) S8l WsiFol
P EE veRR

CODy, BEE 45719 GFo2 §7189)
7h A3 B OR, 27 el v

. owHWo T T
71z Age 2E ERIT 4 AAJTh TOCE FHA
FE 1.3 mg/LYE HAIEE 3.3 mgLE ZAFE L

1.3. ZRAFA

IEAFA ] FelE A YR HojojA
g 5297 =0l ¥ & AFa FHEde]
o EHAe AL T F YU AFEAHLS
FA Well Eeo] & AFT + de= 3HGM-1)FH
A B HCM-2)e& 7 AFdA 2FsliTt.

IREAGFA 9] A% CODw,F SS¢] A3E Fig. 3
of Yepdch 7+ A3 e] H s HokS W, f+
718 T AT 79mg/l, IET S2mglE &
2B 7|FN B [VEFOR 7R

K
1A
~
=4 A]
= 1

)-
=

http://www.kseh.org/



ZISEAN FR 5440l 2ESASH W 319

COD concentration (mg/fL)
SS concentration (mg/L)

Dec. March April May June July Aug. Sep. Oct. Nov.

100 100
- ON-1
9.0 — 90
- ON-2
o ]

70 70

— 80

6.0 6.0
50 5.0

40 - rao

30 1 30

COD concentration {(mg/L)
SS concentration {(mg/L)

20 7 T 20
10 10

00 + 00
Dec. March April May June July Aug. Sep. Oct. Nov.

Fig. 3. CODy;, and SS concentration of Gomo reservoir
for one year (bar graph: COD,, line graph: SS).
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Fig. 4. COD,,, and SS concentration of Onam reservoir
for one year (bar graph: CODy, line graph: SS).
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Fig. 5. CODy;, and SS concentration of Gisan reservoir
for one year (bar graph: CODy,, line graph: SS).
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Fig. 6. CODy, and SS concentration of Jangja lake for 0.0

one year (bar graph: CODy,,, line graph: SS).
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Fig. 7. Results of correlation analysis between CODy,
and TOC.

Table 3. Monthly TOC concentration of lakes (Unit: mg/L)

IS S] GM ON GS 1
Dec. 28 13 25 1.6 18 24
March 33 19 32 19 32 36
April 34 18 32 20 32 35
May 44 20 36 26 33 36
June 43 22 54 34 43 35
July 32 33 38 15 27 40
Aug. 25 21 30 14 31 32
Sep. 28 25 33 1.2 20 36
Oct. 30 22 3.1 14 21 32
Nov. 27 21 29 1.7 22 36
Average 32 22 34 19 28 34
A7 o7 Tl gk € TOCE:=St A o

A= Table 39 JeRARIT. A¥ A4+ TOC F=
2 32888750 FgePH 99S 1.9 mg/LE

w9, AP 71AR 7H7) 2.2, 28 mg/LE F
S0, U, I w A= Zbzb 32, 3.4, 3.4 mg/LE
RS SHl algEHUT

2. S S M B}
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AT g 222 AT 4 T WA
W RSt Hge] Lhehkd), epste] 9191
o] 5l Wast ¢le] 9 XY Jé& SIS Table

49} 50 e, Fd4kst AEHE Hriske A
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Table 4. Monthly T-N concentration of lakes (Unit: mg/L)
IS S GM ON GS I

Table 6. Monthly Chlorophyll-a concentration of lakes
(Unit: mg/m®)

Dec. 0.281 1.005 0.975 2.819 1.171 6.041
March 0491 1.207 1.019 2.881 1.573 3.143
April 0441 1.196 0993 3.576 1.483 2615
May 0.537 1.281 0.896 2.685 1.389 2.552
June 1.037 1411 0.749 2336 1.095 2.485
July 0301 1.934 1.754 3.480 2.159 4.806
Aug. 0.505 1.723 1.668 3.245 2.185 4.974
Sep. 0370 1.300 2.190 3.089 2474 5.117
Oct. 0.566 0951 1.872 2.994 2.025 4.781
Nov. 0.522 1.174 1498 2.924 2219 5.539

Table 5. Monthly T-P concentration of lakes (Unit: mg/L)

IS SJ GM ON GS 1
Dec. 0.004 0.005 0.019 0.056 0.005 0.048
March 0.012 0.009 0.012 0.033 0.011 0.028
April  0.017 0.004 0.016 0.070 0.028 0.051
May 0.004 0.008 0.007 0.052 0.016 0.047
June 0.036 0.007 0.018 0.064 0.008 0.075
July 0.015 0.017 0.028 0.032 0.009 0.116
Aug. 0.005 0.028 0.008 0.023 0.018 0.091
Sep. 0.004 0.012 0.014 0.016 0.007 0.082
Oct. 0.024 0.011 0.012 0.011 0.015 0.104
Nov. 0.010 0.019 0.037 0.017 0.032 0.065

Etib=

dits o] = FPLst AR (TSko)= 402,
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IS SJ GM ON GS 1

Dec. 33 45 7.8 3.5 83 3.0
March 6.8 35 10.2 33 113 28.1
April 4.6 4.0 10.1 5.4 147  14.1
May 23 2.0 7.1 7.3 114 535
June 2.8 8.1 10.1 6.0 120 199
July 5.7 7.8 9.7 7.0 14.7 9.9
Aug. 32 0.9 6.8 0.4 17.0 3.0
Sep. 3.6 42 224 9.0 5.5 26.0
Oct. 23 5.8 29 3.7 4.5 32
Nov. 2.1 7.3 49 9.6 5.8 2.5

i

%k(CODMn—S— QEAFA 3.1 mgl, 2HHEF 36
mg/L, 7|AHAA] 4.7 mg/L, OWET%% 4.8 mg/
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