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Abstract

This study was to investigate phytoplankton communities and to evaluate the effects of hydrological and physical-chemical
environmental factors in major five dam reservoirs in the Han River water system. Annua average of chlorophyll a
concentration in Lake Paldang, Lake Cheongpyeong and Lake Doam was higher than that of Lake Chungju and Lake
Hoengseong. The opposite seasonal variation patterns of phytoplankton growth were observed in dam reservoirs; the highest
biomass in spring of dry season in Lake Paldang, Lake Cheongpyeong which are the river-type reservoirs and Lake Doam
where turbidity was high throughout the year, and in summer and autumn of rainy season in Lake Chungju and Lake
Hoengseong which are the lake-type reservoirs, indicating that the seasonal pattern for growth of phytoplankton in on-river
reservoirs is mainly determined by hydrologic characteristics. The dominant species of phytoplankton in Lake Paldang, Lake
Cheongpyeong and Lake Doam, where the concentration of nutrients was relatively high, were Bacillariophyceae such as
Stephanodiscus hantzschii, Aulacoseira granulata var. angustissima in Lake Paldang and Lake Cyeongpyeong and Nitzschia
spp. in Lake Doam throughout all season. The dominant species of phytoplankton in Lake Chungju and Lake Hoengseong
which showed the oligo-mesotrophic state, were Bacillariophyceae such as Stephanodiscus hantzschii, Cyclotella
pseudostelligera in spring and winter, but Cyanophyceae such as Microcystis spp. in summer.
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Fig. 1. Map Showing the locations of survey reservoirs (e :
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FREY 79 FEs 2 Bgs A4 A4 9T oty BE5 Y FEHAZ FAHFA Hg] wF FopA
Fa Qo g5+ A7 AR A5t 200090 ¢4 AR edd A, FF Y FdFFl 95
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Table 1. General hydrological characteristics of survey reservoirs
Characteristics Reservairs Paldang Cheongpyeong Chungju Hoengseong Doam
River system Han River North Han River | South Han River Seum River Song Stream
Drainage basin area (km?) 23,800 9,921 6,648 209 145
Surface area (km?) 37 18 97 6 2
Max water volume (10° m?) 244 186 2,750 87 51
Drainage basin area / Surface area 652 564 69 36 66
Average depth (m) 7 11 32 15 26
Hydraulic residence time (days) 5 10 200 153 142
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Fig. 2. Temporal variaion of monthly hydraulic retention
time of river-type (a) and laketype (b) reservoirs
in 2008. PD, CP, CJ HS and DA mean Lake
Paldang, Lake Cheongpyeong, Lake Chungju, Lake
Hoengseong and Lake Doam respectively.
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Fig. 3. Tempora variation of water temperature (8), turbidity
(b), nitrate (c), ammonia nitrogen (d), phosphate (€),
and chlorophyll a concentration (f), in survey reser-
voirs from March to December, 2008. PD, CP, CJ,
HS and DA mean Lake Paldang, Lake Cheongpyeong,
Lake Chungju, Lake Hoengseong and Lake Doam
respectively.
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(Table 2). &4 FZF<U Sephanodiscus hantzschii <+
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Table 2. Dominant and subdominant species in survey reservoirs by season in 2008. The figure within parenthesis indicate
the relative abundance of dominant and subdominant species

Reservoirs Season Dominant species Subdominant species
Spring Sephanodiscus hantzschii (59.8%) Asterionella formosa (20.6%)
Paldan Summer | Aulacoseira granulata var. angustissima (24.4%) Anabaena macrospora (11.9%)
g Autumn | Aulacoseira granulata var. angustissima (57.4%) Merismopedia grauca (6.5%)
Winter Cyclotella pseudostelligera (62.7%) Rhodomonas sp. (12.0)
Spring Stephanodiscus hantzschii (44.7%) Asterionella formosa (31.8%)
Summer | Asterionella formosa (48.2% Fragilaria crotonensis (20.5%
Cheongpyeong .( ) J - ( ) —
Autumn | Cyclotella pseudostelligera (30.3%) Aulacoseira granulata var. angustissima (23.3%)
Winter Cyclotella pseudostelligera (45.4%) Asterionella formosa (16.6%)
Spring Sephanodiscus hantzschii (84.6%) Asterionella formosa (5.2%)
Chungiu Summer | Microcystis ichthyoblabe (30.3%) Cyclotella pseudostelligera (14.5%)
Autumn | Cyclotella stelligera (51.3%) Microcystis aeruginosa (11.7%)
Winter Cyclotella pseudostelligera (40.8%) Aulacoseira granulata var. angustissima (18.3%)
Spring Cyclotella pseudostelligera (24.2%) Dinobryon divergens (22.7%)
Hoengseong Summer | Cyclotella stelligera (38.5%) Cyclotella meneghiniana (30.8%)
Autumn Microcystis sp. (50.9%) Chodatella citriformis (23.5%)
Winter Cyclotella pseudostelligera (45.8%) Cryptomonas sp. (11.6%)
Spring Asterionella formosa (37.7%) Sephanodiscus hantzschii (36.1%)
Doam Summer | Nitzschia acicularis (71.9%) Ankistrodesmus falcatus var. mirabilis (6.8%)
Autumn Nitzschia actinastroides (29.4%) Aulacoseira granulata var. angustissima (16.0%)
Winter Aulacoseira granulata var. angustissima (89.7%) Coelastrum sphaericum (2.9%)
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Fig. 4. Tempora variation of phytoplankton biomass and
inflow in survey reservoirs in 2008. Lake Paldang
(a), Lake Cheongpyeong (b), Lake Chungju (c),
Lake Hoengseong (d) and Lake Doam (€).

°XA zds9ach ALHFL Aulacossira granulata var.
angusissma 7} 9 $RFoR ZAET =¢59 3
7 AT A2 B ) 5 547 542

_C[L

2R7F HG 92FY wgo
Colsh g ARt
F2nA T

L

4,

*es %

o

Zd Microcystis

59

sfud A3

u}gu}.
v A2 AAFE Hola o
xﬂ#% Ho|iL é%«l AA =7}
MAG7E ZATE O] Al
2 BEE AT = 0.405,
o] 2o 12,000 cells mL™ o]49] AAF
FollA 7Hd B2 AEEF MAFIE
ZAFE AT 690 44 5 melA Cylcotella spp.7F 70,000
cells mL™ 0]"*-4 MATZ NS Bo JF FF A

lo FIO

2 ZMAT E9sE AR AAFY grRol 72
FRoW, 8% gl B A 2AHYE 48

Journal of Korean Society on Water Quality, Vol. 26, No. 2, 2010



322

24K - s - AZof

30

0 r~ |J[‘l'l |l||I I I |- FT YT
—_ 20 1 mmmmm Bacilljriophyceae
£ 40 { 3 Chlorophyceae ?\
=) I Cyanophyceae N
— 60 4 N\
= [ Others
.© 801 == Precipitation
=
g 018
= _ -
5120 o-
2
o

01/0102/0103/0104/0105/01 06/0107/01 08/0109/0110/01 11/0112/01

Date

- 0.010
L 0.008
-
L 0.006
)
L 0.004 %,
)
(=™
L 0.002
L 0.000

= 12000 4
£
L 10000 =
[+
)
L8000 2
E
L6000 5
£
=
L a000 &
-
g
L2000 £
e
Lo 2
(=W

)

Fig. 5. Temporal variation of phytoplankton biomass, precipitation, water temperature and total-phosphate in Lake Chungju in 2008.

Table 3. Pearson correlation matrix between physico-chemica factors and phytoplankton groups in survey reservoirs in 2008

Reservoirs Group W.T Tur. NOs-N NH4-N PO,-P Chl-a P.B
Bac. 052" - 048" 087"
Chlo. 063" 0.39 - -
Paldang Cyano. 063" 057" 050" - -
Others - - - -
P.B - - - 053" 1.00
Bac. - 037 060" 055" 0.99’
Chlo. - - 053" -
Cheongpyeong | Cyano. 047" - 0.46 064" - -
Others - - - 043
P.B - -0.40° 055" 059" 1.00
Bac. - - - - 051"
Chlo. 045" - 039" 031 055" 090"
Chungju Cyano. 038" - -0.40" 029 090"
Others - - - - -
P.B - - 035 031 042" 1.00
Bac. - - 095" 097"
Chlo. 056" - - -
Hoengseong | Cyano. 046" - - -
Others - - 080" 081"
P.B - - 095" 1.00
Bac. - - - 0.70" 055" 099"
Chlo. 064" - 053" 067" 069"
Doam Cyano. - - - -
Others - - - -
P.B - - 041" 0.68" 060" 1.00

'p<0.05, “'p<0.01, - : Not significant

W.T : Water temperature, Tur. : Turbidity, NOs-N : Nitrate, NHs-N : Ammonium, PO4-P : Ortho phosphorus, Chl-a : Chlorophyll a, P.B : Phytoplankton biomass, Bac. :
Bacillariophyceae, Chlo : Chlorophyceae, Cyano : Cyanophyceae
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3 E2 HFg Hola mE FA9 olF Y g %
FAs Tl s 2] AHs)ErhReynolds, 2006). &
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2005, Reynolds 2006)
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