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ABSTRACT

This study aimed to investigate seasonal changes in water quality and eutrophication indices in small-scale water bodies,
focusing on Osongji and Deokjin Pond, located in Jeonju-si, Korea. Water quality was examined seven times between
November 2022 and September 2023 at both locations. In the field, pH, Eh, electrical conductivity (EC), dissolved oxygen
(DO), and water temperature were measured, while alkalinity, chemical oxygen demand (COD), chlorophyll-a, T-P, T-N,
and anions (PO,*-P, NO;™-N, and SO,>") were measured in the laboratory. COD and T-N values increased in the summer
due to precipitation, and T-P, a key factor influencing algal growth, showed similar trends to chlorophyll-a. Nutrients
carried by summer precipitation also increased PO, -P, NO;™-N, and SO,* levels. For eutrophication assessment, the TSIk, a
modified version of Carlson’s Trophic State Index (TSI) adapted for Korea, indicated hypereutrophic conditions in Osongji
during heavy rainfall in June and July 2023, reflecting typical seasonal variations of algal growth. In contrast, Deokjin Pond
showed no significant changes, attributable to its artificial nature. This suggests that small water bodies in natural settings are
more susceptible to seasonal fluctuations and multiple factors should be considered in water quality management.
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Fig. 1. Location and sampling points of Osongji and Deokjin Pond. The red and blue circles represent the points where the samples were

collected.
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Fig. 2. Weather data for Jeonju-si from the Korea Meteorological Administration (KMA) Weather Data Service (data.kma.go.kr) and water
temperature measured during the investigation period as part of this study: (a) air temperature, (b) precipitation, (c) percentage of sunshine,

and (d) water temperature.
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Table 1. Classification criteria of the Trophic State Index (adapted
from Carlson, 2007)
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TSI, ,(COD) = 5.8 +64.410g(COD mg/L) @)
TSI (Chl-a) = 12.2+38.6log(Chl-a mg/m") (5)
TSI, o(T-P) = 114.6+43 3log(T-P mg/L) (6)

Total TSIy, = 0.5TSIxo(COD)+0.25TSIy (Chl-a)
(7
+0.25TSI(T-P)

Table 2. Classification criteria of the Korean Trophic State Index
(TSIko) (NIER, 2006)

Classification of eutrophication Range
Hypereutrophic TSI>70
Eutrophic 60 <TSI<70
Mesotrophic 30 <TSI<60
Oligotrophic TSI<30

Classification of eutrophication Range
Hypereutrophic TSlko > 70
Eutrophic 50 < TSIko £ 70
Mesotrophic 30 < TSlko < 50
Oligotrophic TSIko < 30
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Fig. 3. Water quality indicators measured in the field at Deokjin Pond and Osongji: (a) pH, (b) dissolved oxygen (DO), (c) electrical
conductivity (EC), and (d) Eh. DJ and OS represent Deokjin Pond and Osongji, respectively.
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Fig. 4. Results of the investigation conducted on water samples taken from Deokjin Pond and Osongji: (a) chemical oxygen demand
(COD), (b) total nitrogen (T-N), (c) chlorophyll-a, (d) total phosphorus (T-P), (e) nitrate-nitrogen (NO; -N, calculated from

NO;"), (f) phosphorous (PO,*"-P, calculated from PO,*"),
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Table 3. N:P ratio calculated using the values of T-N and T-P

Date Osongji (OS) DeoklJin (DJ)
2022-11-22 6.9 17.8
2023-02-14 28.6 N.D.
2023-04-28 324 19.6
2023-06-04 48.5 18.1
2023-07-20 21.8 80.4
2023-08-11 157.7 58.7
2023-09-12 33.1 2.0

N.D.: Not determined.
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