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The Study of Water Environment Variations in Lake Hwajinpo. Heo, Woo Myung®, Sang Gyu
Choi, Sung Jin Kwak, Bal Dev Bhattrai and Eun Joo Lee' (Department of Environmental
Engineering, Kangwon National University, Samchok 245-711, Korea; ‘Institute of Korean
Algaetech, Gangneung 210, Korea)

This study is conducted to know the change in water environment of Lake Hwajinpo
from 2000 to 2008 with physico-chemical parameters; salinity, dissolved oxygen, total
phosphorus and total nitrogen and others. And zooplanktons and phytoplanktons
were studied from 2007 to 2008. From the water quality data of Lake Hwajinpo from
2000 to 2008; water temperature, salinity, transparency, chemical oxygen demand
and dissolved oxygen ranges are 2.8~ 29.4°C, 0.23 ~ 33.2%, 0.2~ 1.8 m, 0.2~20.2mg L’
and 0.1~17.4mg L ! and the average values are 18.0°C, 15.7%0, 0.7m, 5.7mg L™! and
8.0mg L7, respectively. Total phosphorus (TP) and total nitrogen (TN) ranges are
0.024~0.869 mg L' (average 0.091) and 0.240~ 5.310 mg L ™! (average 1.235). Average
TN/TP ratio is 16.4. The annual variations in COD, TP, TN and Chl.a are compared.
COD in 2000 is 4.83mg L' and 2008 is 1.80 mg L™ which is reduced by 0.34 mg L’
every year. TP in 2000 is 0.07 mg L* and 2008 is 0.05 mg L™ reduced gradually. Yearly
reduction in TN is 0.09 mg L7, in 2000 and 2008 the values are 1.54 mg L' and 0.77
mg L™ respectivly. Chl.a in 2000 is 46.30 pg L™! and 5.78 ug L' in 2008; yearly reduc-
tion is 4.50 ug L. The tropic state index (TSI) in south and north parts of Lake Hwa-
jinpo in 2000 are 67 and 63 which are reduced to 63 and 59 in 2008 respectivly. North
and south part of Lake Hwajinpo have 67 species of phytoplankton under 47 families
in 2007 and 2008. Dominant species in south part in 2007 are; Asterococcus superbus
in May, Lyngbya sp. in Septmember and Trachelomonas spp. in Novermber and in
2008 Anabaena spiroides in August are abundant and varies with time. Zooplankton
species in Lake Hwajinpo are 25 of 25 families. Dominant species in south part in
May and August 2007 and May and Novermber in 2008 Copepoda larvae and in sep-
tember 2007 Protozoa spp. of Protozoan and Brachionus plicatilis and Brachionus
urceolaris of Cladocera in August 2008. Dominant species in north part Asplanchna
sp. of Cladecera in August and November 2007 and rest of the time are larvae of
Copepoda. In this way, the water quality of Lake Hwajinpo is changing with slow rate
in the long period specially nutrients concentration (TP, TN etc) is decreasing.
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Fig. 1. Rainfall variation during the period of 2000~ 2008.

Table 1. Hydrological characteristics and utilization of
drainage basin and generation loadings (N, P) of

Lake Hwajinpo.
Lake area (km?) 2.06
Watershed area (km?) 20.07
Lake area/Catchment area 0.10
Average catchment altitude (m) 48.64
Average catchment slope (%) 16.15
Riverlstreeam length (km) 16.02
Catchment density (km km?) 0.80
River mouth direction North
Inflow river shape Verticality
Seawater inflow chances Possible
Surroundend land use paddy, farms, forest
Generation N loading (kg day™) 242
Generation P loading (kg day ™) 66

T 7FeES oF 1,342mmol gl e, o
F3H 64 R 99 Afolof HA Q bk oF 60% A
=7F AFHE Aoz et (Fig. 1. 2000360 = oF
64 HE] 99 Afolol] oF 80% 2] 737}
AFHE A4S 2od 53], FT 2 dz7ke dynd
& B FAH2002), #iH](2003) 2 ¥ 7] (2004) Foll
o) Zhe-e] Fxrb dAEA Akt IR x5 42
23 EAL Table 13} rom, A4l o] o
Aok 747t 2429} 66kg day ot
FA A= 2000958 20081707 wEsl B3 7hat
2702] A AN Ao AuANE Asta 270Y 14
o2 zARIGITHFig. 2). A& PVC Van Dorn #<7]

East Sea

1km

Fig. 2. Map showing the sampling sites of Lake Hwajinpo.
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Table 2. A statistical summary of nutrient concentrations, their ratios, and the relevant hydrographical parameters
measured during the entire campaign period (2000~ 2008).

Mean 18D? 1SEP Min Max N
I. The measured N- and P- data'
TN 1.235 0.658 0.038 0.240 5.310 297
NO;-N 0.075 0.091 0.006 0.001 0.442 256
NH;-N 0.144 0.188 0.011 0.603 2.093 288
NO,-N 0.058 0.193 0.012 0.600 1.615 281
TP 0.091 0.070 0.004 0.024 0.869 297
DIP 0.017 0.041 0.002 0.001 0.672 289
I1. The calculated nutrient-to-nutrient ratios®
TN/TP 16.4 8.4 0.5 3.267 54.5 297
NO,/NH; 2.0 5.2 0.3 0.006 42.7 247
III. The relevant hydrographic parameters®
Chl.a 32.8 33.6 2.0 0.3 242.5 296
DO 8.0 4.7 0.2 0.1 174 847
COD 57 3.3 0.2 0.2 20.5 267
SD 0.7 0.3 0.0 0.2 1.8 186
Turb 13.0 16.3 1.0 0.2 40.5 256
SS 28.6 27.8 1.8 2.0 152.0 248
Temp 18.0 6.7 0.2 2.8 29.4 855
Sal 15.7 8.3 0.3 0.23 33.2 885
pH 8.48 4.7 0.2 5.95 11.38 855

#18D=standard deviation; "1SE=standard error (1 Se=1 SD/N®5)
*Units for all nutrient species are in mg L™?

2For the calculation of all ratios, mg-N and mg-P values were used for N- and P-related terms, respectively.
3The units for the hydrographic parameter are as follows: mg L™! (DO, BOD, COD, turbidity, SS), g L™*(Chla), m (SD), °C (temperature),

1S em™ (conductivity).
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Fig. 3. Vertical profiles of temperature, dissolved oxygen and salinity at the Site 4 (®: Temp., m: DO, A: Sal.).
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Fig. 4. Horizontal variations of Salinity, COD, TP and TN
concentration in Lake Hwajinpo the period of 2000
~2008 (@ : Epilimnion, 0: Hypolimnion).
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Table 3. Distribution of nitrogen percentage (%) of Lake
Hwajinpo.

Organic-N NO3-N NH;-N NO,N

South Lake
Epilimnion 82.4 7.1 10.1 0.6
Hypolimnion 79.0 7.2 11.3 1.2
North Lake
Epilimnion 82.1 6.3 10.9 0.8
Hypolimnion 72.2 7.2 17.2 0.6

Average 78.9 7.0 124 0.8
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Fig. 6. The yearly variations of trophic state index (TSI)

of Lake Hwajinpo. TSI was calculated from warm
season average (July ~ September).
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Table 4. Dominant species and standing crops (cells mL™!) of phytoplankton South Lake Hwajinpo from March 2007 to

November 2008.

Dominant species May Jul. Sep. Nov. May Jul. Nov. Total
Asterococcus superbus 1,045 11 9 2 18 1,085
Cryptomonas sp. 174 867 384 505 1,930
Trachelomonas armata 10 144 154
Lyngbya sp. 17,341 3,488 20,829
Trachelomonas spp. 3 867 1,343 2,213
Aulacoseira granulata var. angustissima 42 42
Anabaena spiroides 5,808 5,808
Schroederia setigera 505 92 597
Standing crops of dominant species 1,222 10 19,230 1,736 44 10,306 110 32,658
Total cell number 1,942 18 21,961 3,296 140 15,219 274 42,850
Diversity 1.00 0.98 0.87 1.43 2.06 1.58 1.98 141
Evenness 0.45 0.89 0.31 0.62 0.86 0.63 0.90 0.66
Dominance 0.43 0.41 0.63 0.28 0.16 0.25 0.18 0.33

Table 5. Dominant species and standing crops (cells mL ') of phytoplankton North Lake Hwajinpo from March 2007 to

November 2008.

Dominant species May Jul. Sep. Nov. May Jul. Nov. Total
Prorocentrum sp. 1,148 459 250 1,857
Cryptomonas sp. 255 17 250 444 2 968
Anabaena sp. 86 225 311
Peridinium sp. 21 750 2 773
Lyngbya sp. 51 9,174 66 80 540 9,911
Trachelomonas spp. 50 5 2,000 2,055
Rhodella sp. 661 2,889 3,550
Schroederia setigera 83 222 1,582 1,887
Geminella interrupta 504 504
Standing crops of dominant species 1,958 153 9,659 3,399 741 4,322 1,584 21,816
Total cell number 2,000 165 10,070 3,605 996 4,857 2,093 23,786
Diversity 1.13 1.2 0.42 1.38 1.19 1.47 0.75 1.07
Evenness 0.54 0.67 0.16 0.71 0.48 0.50 0.31 0.48
Dominance 0.41 0.38 0.83 0.36 0.47 0.38 0.61 0.49
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Table 6. Standing crops (x 10*ind. L) of zooplankton in South Lake Hwajinpo from March 2007 to November 2008.

Species May Jul. Sep. Nov. May Jul. Nov. Occupation rate

Protozoa

Protozoa spp. 2,162 2,162
Rotatoria

Keratella cochlearis var. tecta 215 237 452

Brachionus plicatilis 1,313 1,313

Brachionus urceolaris 1,193 1,193
Copepods

Nauplius of Copepoda 1,288 375 195 119 50 1,338

Canthocalanus sp. 118 118
Arthropoda

Balanus improvisus 856 853 292 955 2,956
Dominant species standing Crops 1,503 1,231 3,015 355 487 3,680 50 10,221
Total standing crops 1,546 1,231 3,015 355 779 3,902 80 10,908
Diversity 0.53 0.61 0.6 0.64 1.32 1.47 0.66 0.83
Evenness 0.48 0.89 0.86 0.92 0.95 0.71 0.95 0.82
Dominance 0.71 0.58 0.59 0.56 0.28 0.27 0.53 0.50

Table 7. Standing crops (x 10® ind. L") of zooplankton in North Lake Hwajinpo from March 2007 to November 2008.

Species May Jul. Sep. Nov. May Jul. Nov. Occupation rate

Protozoa

Favella campanula 39 39
Rotatoria

Asplanchna sp. 55 378 60 493
Copepods

Nauplius of Copepoda 526 39 42 250 120 64 1,041
Arthropoda

Balanus improvisus 1,053 39 624 40 192 1,948
Annelida
Dominant species standing crops 2,053 55 117 420 874 220 256 3,995
Total standing crops 2,106 88 117 572 1,060 300 332 4,575
Diversity 1.20 0.66 1.10 0.97 1.15 1.46 1.13 1.09
Evenness 0.75 0.95 1.00 0.60 0.72 0.91 0.82 0.82
Dominance 0.35 0.53 0.33 0.49 0.41 0.26 0.40 0.39
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