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Spatio-temporal Variation Analysis of Physico-chemical Water Quality in the Yeongsan-River
Watershed. Kang, Sun-Ah and Kwang-Guk An* (School of Bioscience and Biotechnology,
Chungnam National University, Daejeon 305-764, Korea)

The objective of this study was to analyze long-term temporal trends of water
chemistry and spatial heterogeneity for 10 sampling sites of the Yeongsan River
watershed using water quality dataset during 1995 to 2004 (obtained from the
Ministry of Environment, Korea). The water quality, based on multi-parameters of
biological oxygen demand (BOD), chemical oxygen demand (COD), conductivity,
dissolved oxygen (DO), total phosphorus (TP), total nitrogen (TN) and total suspend-
ed solids (TSS), largely varied depending on the sampling sites, seasons and years.
Largest seasonal variabilities in most parameters occurred during the two months of
July to August and these were closely associated with large spate of summmer mon-
soon rain. Conductivity, used as a key indicator for a ionic dilution during rainy
season, and nutrients of TN and TP had an inverse function of precipitation (absolute
r values>0.32, p<0.01, n=119), whereas BOD and COD had no significant relations
(p>0.05, n=119) with rainfall. Minimum values in conductivity, TN, and TP were
observed during the summer monsoon, indicating an ionic and nutrient dilution of
river water by the rainwater. In contrast, major inputs of total suspended solids (TSS)
occurred during the period of summer monsoon. BOD values varied with seasons
and the values was closely associated (r=0.592: p<0.01) with COD, while variations
of TN were had high correlations (r=0.529 : p<0.01) with TP. Seasonal fluctuations of
DO showed that maximum values were in the cold winter season and minimum values
were in the summer seasons, indicating an inverse relation with water temperature.
The spatial trend analyses of TP, TN, BOD, COD and TSS, except for conductivity,
showed that the values were greater in the mid-river reach than in the headwater
and down-river reaches. Conductivity was greater in the down-river sites than any
other sites. Overall data of BOD, COD, and nutrients (TN, TP) showed that water
quality was worst in the Site 4, compared to those of others sites. This was due to
continuous effluents from the wastewater treatment plants within the urban area of
Gwangju city. Based on the overall dataset, efficient water quality management is
required in the urban area for better water quality.

Key words : chemical water quality, temporal trend, nutrient, monsoon, Yeongsan
river
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Fig. 1. Map showing the sampling sites of Yeongsan-River

watershed.
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Fig. 2. Total annual precipitation (a) and monthly preci-
pitation (b) during the study.
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Table 1. Pearson’s correlation coefficients (r) and its probability (p, n=120) of chemical parameters.

Conductivity TP ™ BOD cob DO TSS
r 621 (%)
TP p .000
r 562 (*%) 529 (**)
TN p .000 .000
r 444 (%% 414 (%) 431(*%) 1
BOD p .000 1000 1000
cob r 205 (%) 272 (*%) 289 (**) 592(*%) 1
p 026 003 001 1000
5o r 528 (*%) 411 (*%) 549 (**) 140 132 1
p .000 .000 .000 130 154
Tss r —257(**)  —.169 —214(%) 267(*%)  .296(**) —.389(*%) 1
p 005 067 020 003 001 .000
o r —450(*%)  —.329(*%)  —.409(**)  —.072 ~.022 — 583 (**) 490 (**)
Precipitation .000 .000 .000 438 815 .000 .000

*: significant at the 0.05 level, ** : significant at the 0.01 level
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Table 2. Means =+ standard error (S.E.) and ranges of phy-
sical, chemical, and biological parameters in
Yeongsan River watershed during 1995 (Jan-
uary ~ December) to 2004 (January ~ December).

Parameters Mean£S.E. N Range (Min~Max)
C‘(’Sg‘é‘;‘]"{')ty 416+3.15 120 125~1,211

TP (ug L™ 337+255 120 68 ~ 840
TN(mg L™ 6.3£0.05 120 22~11.7
BOD(mgL™) 47+0.04 120 0.9~10
COoD(mgL™) 6.6+0.05 120 2.8~9.9
DO(mgL™) 9.8+0.07 120 75~12.9
TSS(mgL™) 15.5+0.18 120 1.9~229

7} 1.9~229mg L2 A7|HA=xe} npxrix| 2 x]A 6]
w2 A" WHol7} A eRgH-
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&, B ke R B s T et
A Fxr)
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Pz

stobAls Aol Flshich old BAE el Q12
Sz yelel gorEa Fo SAsUdes ~uotbl
2= A AFA SIREY ARA BT v
FAE B (4] %5, 2003). o], FAHF FAA T
2wo] 99dFe] 7}9r] AEz oz <ld 29T

3|M = &3 (dilution effect)E EPNS7] wEo

=
AtaE olet. o) 318HA A7k AEA 7k 54l &
7= Q] Ut ASEE Al A - F A
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73Sl o5t M aFs) AH e AL 24T 43
—8— AFslpel Hd45 59 29 AHA e

FANEE 7}X4% Aoz AsH (L % 2003).
Aol sleiA Z&47]<l léﬂl/ﬂ 3
e Fisa ‘iii ZAup7)Ql 793} 8ol W Fhe
Boloh AR FRAME Al E Algstae AEE
2 Z Aels 10111 @sko, stRAAAME Arprlel
°F 100uS em e 2 FAFE Holtpr} o] Fo v F
&3] F7lkslhe & HSiT(Fig. 3a). oj& AVAE=
Fkel Zd-g-oll ols) 2tad (r=-0.450, p<0.01)2 °fm|s}
At ol23t shRelA o] A7 x| A% 24 A
= AR AF b2 <dE shiell M Heke] o]e] o
AF ez Mg Suabe (k& 2005). & A7l
T AP AZIAERE gho] d¥T AV EE YR
o} ofF 60%2] F7Fe Hele AR AFA s A
bl FAE BT (4], 2003).
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Fig. 3. Seasonal fluctuations of conductivity (Cond.), total phosphorus (TP), total nitrogen (TN), total suspended solids
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demand (COD). Each data point indicates monthly average during 1995~ 2004.
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Fig. 4. Interannual variation of conductivity (Cond.), total phosphorus (TP), total nitrogen (TN), biological oxygen demand
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