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Temporal and Spatial Distributions of Basic Water Quality in the Upper Regions of Brackish
Lake Sihwa with a Limited Water Exchange. Choi, Kwangsoon*, Sea-won Kim, Dong-sup
Kim, Youngtaek Oh, Woomyoung Heo', Yunkyoung Lee and Yongsoon Park” (Korea Institute
of Water and Environment, Korea Water Resources Corporation, Ansan 426-170; 'Division of
Construction Engineering, Kangwon National University, Samcheok 245-711; *Sihwa Lake
Environmental Management Center, Korea Water Resources Corporation, Ansan 426-170)

Temporal and spatial distributions of salinity, temperature, dissolved oxygen (DO),
and turbidity were investigated at seven sites in the upper regions of brackish Lake
Sihwa with a limited water exchange, from March to October 2005. During the study
period, salinity and temperature varied 0.1~29.9 psu and 4.7~ 28.1°C, respectively,
depending on seasons and sites sampled. A distinct halocline profile showing the
maximum density gradient (difference over 20 psu m ™! between surface and bottom
layers) was observed during the rainy season, due to the decrease of salinity in sur-
face layers by freshwater inflow. This result implies that rainfall event is the im-
portant factor forming the halocline. On the other hand, the depth and location of
halocline varied with the amount of seawater through the sluice gates and the
operation systems (inflow or outflow). High DO (over 300% saturation) was observed

-at surface layer above the halocline in April when red tide occurred, whereas low

DO (below 20% saturation) was at the bottom layer below the halocline in the rainy
season. Turbidity ranged 1.5~ 86.3 NTU showing the maximum turbidity at the
layers above or upper the halocline. As a result, the distributions of DO and tur-
bidity in the upper regions of brackish Lake Sihwa were largely affected by the vari-
ation of salinity. Also, when the halocline was formed, the water quality between up-
per and lower water layers may be expected completely different. This study sug-
gests that the physicochemical characteristics of water in the brackish regions are
closely associated with the causes of eutrophication such as red tide and DO deficit.
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Fig. 1. Map showing the sampling sites in the upper regi-
ons of brackish Lake Sihwa.

1. ZA1A] 74 %

Nshee TEALH w44 duE FHo= A7)
= oMbAl, A1EA|, 344 Ade] Asletel 127 kme)
BzA 7} el wet A= °1—‘*E—’f‘—°]‘:’r(FIg 1. Al
31590 AA $E9PAL 476.5 km? FSEHALS 477
km?, 3442 5.8m, = AP 332><106 m°o|t}
(A3} 7, 2000). A5 e-ed2] HZ 10:7H(1997 ~ 2006
) o} 7kpakl 1 325 mm (www.kma.go.kr, 2006) o]
A, S-elElA g B3} o7 §eEke 214 %105 md yr?
0% & sl ve) 3§35 B Holoh(ol}
Z=AFE 2005).

Nshas) 2R ARARE Ge Boms) Dol
AR E B FRUFFFASHE 14 ©]
Ao ek e ABEe] Ae 199THRE W)RHE
238 49 #1997 dFE 2006\ 37HA] AHH
g¥o] 4278 x10° m® yr'H3} $-= (1997 ~2006 3714
Fd FEF] 4,366X10°m’yr o] §l7] wiitell, o]
2y gk A AFAEE 30 ofstE A
AlZksel| Al 1997 FE 20063 7HA] W AHE el
-2 3450 §EF 4o FUHEE H3 A7 3
S22 Fig 29} Zvh 19972 a7 2123
2 6YHE vieAHEE AlHA R °*3}9d7] f) -]
FEe] 1.2x10°m° o2 A4t 199999 s 4/-5%
© 85x10°m?o® 199813} 20001l wls] Fl=d|
|= s5-E717be] 39RE] T97MA 5UzeE B

O

w2 zC de

C



208 2 . M9

DD
o

[
o
|

[y
o
1

O
i

Exchange volume ( x 10°m?)

<

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Year

Fig. 2. The annual exchange volume of sea water through
the sluice gates in Lake Sihwa from 1997 to 2006.

Table 1. Hydrological conditions at the sampling dates in

2005.
N Seawater exchange volume?

Samplin Rainfall

daﬁes ; (le) Inflow Outflow

(x 10°m?) (x10°m?)

Mar. 25 — 7.01 _
Apr. 8 8.0 6.48 _
May 19 46.5 5.78 _
Jun. 17 0.6 308 B
Aug. 12 31.0 _ 49.79
Sep. 23 39.4 32.36 _
Oct. 10 _ _ 36,326
Nov. 3 — 32.49 _

YRainfall is the total amounts of rain fallen 2 days before the
sampling.

“Seawater exchange volume is the amount exchanged through
the sluice gates just before the sampling,.
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Fig. 3. Rainfall (a) and daily water exchange volume (b)
in Lake Sihwa during the study period.
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Fig. 4. Temporal and spacial distributions of salinity (a) and temperature (b) in the upper regions of brackish Lake
Sihwa.



Depth (m)

Site

17. Jun. 2005

29. Jul. 2005

12. Aug. 2005

23. Sep. 2005

10. Oct. 2005

03. Nov. 2005

211

(b) Turbidity (NTU)

25. Mar. 2005

19. May.

17. Jun. 2005

29. Jul. 20(

23. Sep. 2005

Fig. 5. Temporal and spacial distributions of dissolved oxygen (a) and turbidity (b) in the upper regions of brackish Lake

Sihwa.
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Fig. 6. Relationships of dissolved oxygen to salinity and temperature in the upper regions of brackish Lake Sihwa. The
symbol of “A” means the difference of values per unit meter between surface and bottom at sampling sites.
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