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Trophic State Characteristics in Topjeong Reservoir and Their Relations among Major Quality
Parameters. Park, Yu-Mi, Eui-Haeng Lee’, Sang-Jae Lee and Kwang-Guk An* (School of Bio-
science and Biotechnology, Chungnam National University, Daejeon 305-764, Korea; 'Rural
Research Institute, Korea Rural Community & Agriculture Corporation, Ansan 462-825, Korea)

The objectives of this study were to characterize long-term annual and seasonal troph-
ic state of Topjeong Reservoir using conventional variables of Trophic State Index
(TSI) and to determine the empirical relations between the trophic parameters. For
the analysis, we used water quality dataset of 1995~ 2007, which is obtained from the
Ministry of Environment, Korea and the number of parameters was 9. Annual ambi-
ent mean values of TN and TP were 1.78 mg L ™! and 0.03 mg L}, respectively and TN :
TP ratios averaged 76, indicating that this system was nitrogen-rich hypertrophic,
and was probably phosphorus-limitation for algal growth. Therefore, nitrogen varied
little with seasons and years, and total phosphorus (TP) varied depending on season
and year. Monsoon dilutions of TP occurred in August and monthly fluctuations of
suspended solid (SS) was similar to those of chlorophyll-a (CHL). Annual mean values
of BOD and COD,;,, were 1.61 mg L ™! and 4.23 mg L), respectively and the interannual
values were directly influenced by the intensity of annual rainfall. There were no
significant differences in the trophic variables between the two sampling sites. Mean
values of Trophic State Index (TSI, Carlson, 1977), based on TN, TP, CHL, and SD
(Secchi depth), turned out as eutrophic state, except for the TN (hypertrophic). Regres-
sion analyses of log-transformed seasonal CHL against TP and TN showed that vari-
ation of the CHL was explained 37% by the variation of TP (R2=0.37, p<0.001, r=0.616),
but not by TN (R?=0.03, p >0.05). Regression coefficient of Log;,CHL vs Log;,SD was
0.336 (p<0.003, r=0.580), indicating that transparency is regulated by the organic
matter in the system. Results, data suggest that one of the ways controlling the eutro-
phication would be a reduction of phosphorus from the watershed.
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Fig. 1. The study site of Topjeong Reservoir.
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Fig. 2. Annual and seasonal (monthly) fluctuation of pre-
cipitation during 1995~ 2007.
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Table 1. Annual averages of water quality parameters. Each value is an average of site I and site IT in Topjeong Reservoir

(1995~2007).

Sampling year

Parameters

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Temperature (°C) 16.1 153 154 16.0 16.2 16.3 166 146 156 155 155 158 14.6
pH 7.3 8.0 8.0 7.9 8.0 8.1 8.1 7.5 8.1 7.7 7.7 8.3 84
EC(us em™) 130.3 123.5 120.3 93.7 112.0 120.3 122.2 130.7 106.8 105.0 105.2 107.3 114.3
DO(mg L) 10.3 8.6 9.7 10.0 10.0 10.4 9.4 9.3 9.8 9.1 95 106 11.1
BOD;(mg L) 1.8 1.4 1.3 1.0 1.6 1.9 2.7 1.7 2.0 1.3 1.0 1.3 1.9
CODy, (mg LY 3.2 34 3.8 3.2 3.7 3.6 7.3 5.5 4.7 4.3 3.7 4.1 4.7
TN (mg L) 1.5 1.7 1.7 1.6 1.7 1.9 1.6 1.9 1.8 2.7 1.7 1.5 1.8
TP (ug LY 705 440 314 20.1 10.8 10.5 209 184 470 678 184 28.6 37.9
TN/TP ratios 21.0 388 541 819 156.6 178.0 776 105.6 388 40.1 899 51.8 485
CHL (ug L™ 5.8 96 121 128 16.8 13.3 222 11.5 196 118 6.0 6.7 10.5
SS(mg L™ 3.3 6.5 4.0 45 4.4 7.8 15.8 6.0 6.2 49 4.3 6.7 5.9
SD (m) 1.0 1.4 1.5 1.6 2.1 1.3 1.1 1.2 1.6 1.4 1.1 0.8 0.8

EC: Electric conductivity, DO: Desolved oxygen, BOD: Biochemical oxygen demand, COD: Chemical oxygen demand, TN: Total nitrogen,
TP: Total phosphorus, CHL: Chlorophyll-a, SS: Suspended solid, SD: Secchi depth
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Fig. 8. Annual variations of biochemical oxygen demand (BOD), chemical oxygen demand (COD), nutrients (TN, TP),
chlorophyll-a (CHL), suspended solid (SS), electric conductivity (EC) and the mass ratios of TN : TP.
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Table 2. Pearson’s correlation coefficients (r) and its probability (») of chemical parameters (n=156).

Precipitation = Conductivity DO BOD; CODy, TP TN CHL SS
EC r -0.569*
DO r —0.320%* 0.174%
BOD; r —-0.205% 0.198* -0.121
CODy, r 0.518%* 0.193* —-0.262%%  0.561**
TP r 0.085 0.037 -0.111 0.094 0.046
N r 0.157 —0.088 -0.125 -0.005 0.004 0.225%*
CHL r 0.254%** —0.029 —0.293%F  0.547** 0.533*%*  0.103 —0.002
SS r -0.563* 0.081 -0.196%*  0.512%* 0.518*%  0.044 -0.070 0.473**
SD r 0.014 -0.057 -0.025 —0.049 -0.206* -0.102 0.158 -0.007  —0.549*

*#: p<0.01, * p<0.05, EC: Electric conductivity, DO: Desolved oxygen, BOD: Biochemical oxygen demand, COD: Chemical oxygen
demand, TN: Total nitrogen, TP: Total phosphorus, CHL: Chlorophyll-a, SS: Suspended solid, SD: Secchi depth
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Fig. 4. Seasonal variations of temperature, pH, dissolved oxygen (DO), biochemical oxygen demand (BOD), chemical

oxygen demand (COD) and suspended solid (SS).
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Fig. 5. Seasonal variations of nutrients (TN, TP), chlorophyll-e (CHL) and Secchi depth (SD).
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Fig. 6. Site variations of temperature, pH, dissolved oxygen (DO), biochemical oxygen demand (BOD), chemical oxygen
demand (COD), suspended solid (SS), chlorophyll-a (CHL), nutrients (TN, TP) and Secchi depth (SD).
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~60: ook, >70: g Az 349 o AHE
vehd 4 9)v} (Kratzer and Brezonik, 1981).

FoJofste A po) upE A o= E HrlEin
W AR E £ 7 s Xg Afolr}
et At Ry odok AelE el o TSI(TN)
3 AulE 239431 3e 297 (Fig. Ta). $93%F
3= Af F 27FE AP o= 2YsE A4<l TSI
(CHL)E 9533 05, 0638 A2t vivjr] sio) 508
Zste] Rodof Aol &S JehlH (Fig. Tb). 745
o] & ol TSI(CHL)] o ¥ Jeldd) o
+ An and Jones (2000)2] Q¢+ ZAe} dX|sl A A
HWei7be 2798 S7ke At &3 &5 Aoz
Ala "o} (Carlson, 1977; Kimmel, 1990). &4 A4=2] 9]
TSI(TP)x= #A] 46, 31 652 Wz W3t Fo] & ¥
olu} HEgHor Hojof B el glom TSI(SD)
t 999¢& AYstn BGYF AE el (Fig. Ta,
7¢). TSI(TN)-& R.E & o] 60 o]}z olu] g4
27t ook Al g 240 EE HodFoh

3. ¥4 =¥ (Empirical Model) -

dutHez CHL st Helfste] A w9l A= e
U3 CHL-Z 3$ o457l 33 22 A=
2 A48 2, ofdd] 349 AFoA 9§32 CHL
& TP g3k& Aws ¢t} (Dillon and Rigler, 1974;
Forsberg and Ryding, 1980; Canfield and Bachmann,
1981; Nurnberg, 1996).
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Fig. 7. Classification of trophic state using trophic vari-

ables. Ol=0ligotrophic, Me=Mesotrophic, Eu=Eut-
rophic and He=Hyper-eutrophic,
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ZA43E 9uidc) TPo= - A (R*=0.863, p<
0.001, n=26)% 2.} (Fig. 8¢). TP W¥ CHLY 37
Aol whz CHLS ol TP wejol| 2l 37% (p=
0.001, n=24)8% A3 CHLE TP} 1z} A
(Log;CHL=0.354+Log,,TP+1.103)& Jely TP =7}
o wet 2F QA g Bk AW 23t
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Fig. 8. Regression analyses of log-transformed seasonal TN, TP, CHL, SD and TN : TP.
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