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The Limnological Survey of Lagoons in the Eastern Coast of Korea (1): Lake Chungcho. Heo,
Woo-Myung*, Sangkyun Lee?l, Sangyong Kwon, Dongjin Kim? and Bomchul Kim?
(Department of Environmental Engineering, Samchok National University, Samchok 245-
711, ‘Department of Environmental Science, Kangwon National University, Chunchon 200-
701, ?Wonju Regional Environmental Management Office, Wonju 220-041)

Water quality and pollution state of Lake Chungcho were evaluated during three
years from 1998 to 2000. We surveyed physicochemical parameters, and TSI (trophic
state index) was calculated using TP, Chl. a, and SD (secchi disc transparency) data
of growing season average. Water samples were collected bimonthly except freezing
season. During the study period, total annual precipitation in 1998, 1999 and 2000
year was 1,797, 1,722 and 1,345 mm, respectively. Salinity and conductivity were high
(29.3£5.5 ppt, and 45,105+7,585 uS/cm) then other lagoons in the Eastern Coast of
Korea. Chemocline was formed by salinity at 0.5~ 1.5 m water depth. As a result of
this, DO concentration of hypolimnion was below 3.0 mgO,/L. Especially, when
intense chemocline was formed, temperature of hypolimnion was higher than
epilimnion. Secchi disc transparency, chlorophyll a, and COD were 0.8+0.3m, 15.7+
20.7 mg/m?, and 3.1+0.8 mgO./L, respectively. Most of TN/TP ratios below 20, but
concentration of TN and TP was high. Values of TSI ranged between 59 and 77,
indicating a eutrophic condition in this system.
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Fig. 1. Monthly precipitation of the Sokcho Area (1998 ~
2000).
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Fig. 2. Map showing the sampling sites.

)

& Ahgalsich sl e 4R
(A AHgsigor 2 (TP)T $24(TN)
& ArE dFeA) e 94E ALdlc 2257
¢l (DIP)2 Standard Methods (1992)2] ascorbic acid™
o7 Ao, F(TP)E A& 250mis YAhu
Fstedvl7}t Standard Methods2] persulfate digestion=}k
ascorbic acid® ¢l ulg} =A3}9]t}. cadmium 3}
AL o] 83l 4£AAZRA 7] (AutoAnalyzer3, BRAN
+LUEBBE)E °]43l3oH, &, g%, &=, §54
A, Aol =% 52 Multiprobe (YSI 6000)3 AF&-3}
of TZO|NHE o 1m Aoz EASNAT T4
A (TSS)S GF/C filter= o] 2}3}ed 105°Cel|A] 247} o]
4 A2AR F Feoz o7 A - Fo| T4 A o
g3t Axelach A8 FHEE A7 250mm £
=9¢ o] g3ig o, Fojoss 2|4 Carlson (1977)
o Aok A (TSNE AHgstel Anbeloleh Al e g
AEL 7 HAe] = (0~1m)olA] PVC Van Dorn 3|
472 Apaiel ARN F4 zewdgdos 17
sled A2 kel PR Agdel 1597 A
g % Siphonoz 9|ZHE] X} = 48A|7F F3t HE3)
Aot T3 AlsE B339 3 (Xx 400, x600)e] A
Mizuno (1964)2} Hirose and Yamagishi (1977)o] e}

A

A

o
°
= 4

L
e

1542 2 AEELAE
Fee 2AIESE B 180+47°Colglom, 2ab

U3 - Uy
& o]
[
- ST
¥i x
- * | i
e
| i
o 4
A Carnbacicky | 0BG
P -
% ] 1NE 1% =
- £
B ¥ il -
3 ;
& w0 — — — — G E
L u
Lot
]
'.'.-' *. AR
A L]
4 iy A
S
rnhakivdy

Siw

Fig. 3. Inter-annual (a) and horizontal (b) variations of
salinity and conductivity using the mean of sur-
face data.
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Fig. 4. Seasonal variations of vertical distribution on temperature, dissolved oxygen, and salinity at the center of the lake
(St. 2) in 1999.
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Fig. 6. The seasonal variations of suspended solids (SS)
and chlorophyll a concentration.
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Fig. 7. Seasonal variation of phytoplankton total cell
number at the center of the lake (St. 2). Dominant
species were marked in each period.
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Table 1. Monthly variations of nutrients and TN/TP ratio
in lake Chungcho. Values are average of surface
water of all sites.

TP DIP TN  NO3-N NH3-N TN/
mgP/L mgP/L mgN/L mgN/L mgN/L TP

1998 May 0.161 0.006 1.807 0.019 0533 11
Jul. 0.084 0.033 1.231 0.309 0.407 15
Sep. 0.253 0.111 1764 0.690 0.134 7
Nov. 0.141 0.029 1.678 1.071 0.586 12

1999 Mar. 0.188 0.100 2.167 0.330 0.119 12
May 0.170 0.064 2.262 0519 0.303 13
Jul. 0.248 0.056 2.381 0.049 0510 10
Sep. 0.078 0.016 1510 0.006 0.215 19
Nov. 0.145 0.088 2164 0.239 1.007 15

2000 May 0.048 0.030 0.930 0.234 0477 19
Jul. 0.100 0.051 1.287 0.174 0.244 13
Sep. 0.133 0.074 1852 0.704 0.506 14
Nov. 0.101 0.059 1.411 0.539 0541 14

Year Month
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Fig. 8. The seasonal variation of TN, TP, and TN/TP ratio
using mean value of all sites.
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Table 2. TSI of the Lake Chungcho. TSI; trophic state index (Carlson, 1977). TSI was calculated from warm season

average by the surface water.

Concentration TSI
Year Mon. TP chl. a sSD. TN/TP
(mgP/L) (mg/m?) (m) TP Chl. a S.D. Average
1998 May 0.161 71.3 0.4 11.2 77 81 72 77
Jul. 0.084 3.0 0.9 14.7 68 50 61 60
Sep. 0.253 8.3 0.4 7.0 84 60 72 72
1999  May 0.170 1.7 0.9 13.3 78 45 62 62
Jul. 0.248 30.1 0.7 9.6 84 73 65 74
Sep. 0.078 3.0 1.0 19.4 67 50 60 59
2000  May 0.048 16.8 1.3 19.4 60 67 57 61
Jul. 0.100 3.4 1.1 12.9 71 52 59 60
Sep. 0.133 21.0 0.9 13.9 75 69 61 68
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Fig. 9. Regression analysis of average TSI vs. TN/TP
ratio in growing season.
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