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Reservoir Trophic State and Empirical Model Analysis,
Based on Nutrients, Transparency, and Chlorophyll-a Along
with Their Relations Among the Parameters

Kwang-Guk An*, Jae-Kyeng Kim and Sang-Jae Lee

School of Bioscience and Biotechnology, Chungnam National University,
Daejeon 305-764, Korea

Abstract — The purpose of this study was to determine trophic state, based on nutrients (IN, TP),
transparency (SD), and chlorophyll-a (Chl) and identify their empirical relations of TN-Chl, TP-
Chl and Chl-SD depending on the dataset used along with dynamics of conductivity and
suspended solids. Analysis of trophic states showed that more than half of 36 reservoirs were
Jjudged as eutrophic-hypertrophic conditions depending on the trophic variables. Seasonal values
of TP varied by nearly 500% and showed greater in August than any other months. In contrast,
TN varied within less than 90% and all monthly mean values of TN were never fall less than 1.2
mg L1, indicating low seasonal variations and high ambient concentrations (eutrophic-hyper-
trophic state). Analysis of empirical relations in the trophic variables showed that transparency
had greater functional relations with Chl (R?=0.31, p<0.001) than TP (R?=0.15, p<0.001) and
TN (R2=0.20, p<0.001). Ratios of TN : TP in the ambient water indicated that most reservoirs
showed a potential phosphorous limitation on the algal growth. Thus, algal biomass, based on Chl
values, was more regulated by phosphorous than nitrogen. Analysis of linear regression model,
based on log-transformed annual mean values, showed that only 30% in the variation of Chl was
explained by TP (R2=0.295, p=0.001, n=36) and 15% by TN (R?=0.151, p=0.019, n=36). How-
ever, linear regression model, based on individual system, showed that Chl-TP model had strong
positive relations (R2=0.62, p=0.002, n=12), whereas the model had no any relations (p=0.892, n
=12). Overall, our data suggested that averaging effect in the empirical model developments may
influence the significance in the statistical analysis.
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Fig. 1. Map showing 36 sampling reservoirs. The numbers in-
dicate each reservoir (R): 1=Dalbang R.. 2=Kwangkyo R..
3=Woncheon R., 4=Idong R., 5=Kosam R., 6=Yedang
R., 7=Tapjung R., 8=Daecheong R., 9=Kyungcheon R.,
10=Daea R., 11=Boryeong R., 12=Seomjin river R., 13=
Damyang R., 14=Buan R., 15=Jangsung R., 16=Naju R..
17=Gwangju R., 18=Sueo R., 19=Dongbok R., 20=Juam
R., 21=Juam regulating pondage R., 22=Bosung R.. 23=
Kucheon R., 24=Yeoncho R., 25=Nam river R., 26=
Hapcheon R., 27=Junam R., 28=Unmun R., 29=Gachang
R., 30=Bomun R., 31=8Sayeon R., 32=Hoeya R., 33=
Angye R., 34=Yeongcheon R., 35=Imha R., 36=Andong
R.
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Fig. 2. Relations of mean depth (m) o TN (Total nitrogen). TP (Total phosphorus), Chi (Chlorophyil) and SD (Secchi depth). The numbers in
the X-axis indicates the reservoir (See Fig. 1) and the reservoirs were arranged by the depth in order.
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Fig. 3. Relations of watershed area to nutrients (TN, TP), Chlorophyll (Chl) and Secchi depth (SD).
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Fig. 4. Trophic classifications, based on Total nitrogen (TN, a), Total phosphorus (TP, b), Chlorophyll (Chl, ¢}, and Secchi depth (SD, d) in
the 36 reservoirs and Their seasonal variations of premonsoon (Pr), monsoon (Mo), and postmonsoon (Po). The criteria of hyper-
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Fig. 7. Empirical models on TN-Chl, TP-Chl, TN-SD, TP-SD, and Chl-SD relations, based on annual mean of overall 36 reservoirs. All data

were long-10 transformed for the analysis.

Table 1. Seasonal empirical models during the premonsoon (Pr), monsoon (Mo), and postmonsoon (Po).

Models Pr Mo Po
hz/c;?;ﬁg:m—dependent R? p-value " R2 p-value n R? p-value n
TN-Chl 0.196 0.009 36 0.135 0.027 36 0.043 0.224 36
TP-Chl 0.171 0.014 36 0.354 0.000 36 0.114 0.044 36
TN-SD 0.196 0.009 36 0.144 0.024 36 0.046 0.208 36
TP-SD 0.342 0.000 36 0.087 0.085 36 0.193 0.007 36
Chl-SD 0.463 0.000 36 0.106 0.053 36 0.106 0.053 36
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