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Monthly Fluctuation of the Han River Water Quality
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Abstract :

Variations of water quality parameters were investigated for last 13 years in Han river. Deviation from 3 month

moving average was suggested for the variation analysis. Many parameters of mainstream and tributaries showed similar
monthly fluctuations. Suspended solid of mainstream showed higher fluctuation than that of tributaries due to summer flood.
Contrarily, the organic parameters such as BOD, COD, and TN showed lower fluctuations in the mainstreams. The magnitude
of deviation was in the order of pH < DO, COD, temp. < BOD, TN < TP, SS. Strong correlation was found in BOD data of
adjacent sites. Main sites showed low deviation in comparison to adjacent common sites of mainstream (1:2.4). Mainstream
showed low deviation in comparison to tributaries (1:1.7). Seasonal tendency of monthly BOD was confirmed using
autocorrelation function. The deviation was in inverse proportion to the magnitude of BOD.
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Table 1. Number of sampling sites without missing data for
13 years (1990-2002)

Temp. | pH DO | BOD | COD SS TN TP
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Fig. 1. Annual fluctuation of water quality parameters.
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Fig. 2. Deviations of water quality parameters.
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Table 2. BOD and average monthly deviations for 3 years

(2000-2002)
BOD (mg/L) Average deviation (%)
Wonjoo 1.32 14.75
Gangchun 1.69 17.14
Yeojool 1.62 17.83
Yeojoo2 1.86 18.65
Yangpyung 2.31 17.24

Table 3. Pearson correlation coefficient among BOD data

Wonjoo | Gangchun | Yeojool | Yeojoo2 | Yangpyung
Wonjoo - 0.79661| 0.87298| 0.85806 0.85826
Gangchun - 0.92893] 0.87138 0.79696
Yeojool - 0.96605 0.89754
Yeojoo2 - 0.93548
Yangpyung -

Absolute values greater than 0.5 at significance level of P < 0.0001
are presented.

Table 4. Pearson correlation coefficient among monthly
deviations of BOD data

Wonjoo | Gangchun | Yeojool | Yeojoo2 | Yangpyung
Wonjoo - 0.43602| 049120 0.43841 0.49828
Gangchun - 0.70438 | 0.50828 043117
Yeojool - 0.79134 0.59927
Yeojoo2 - 0.69509
Yangpyung -

Absolute values greater than 0.5 at significance level of P < 0.05 are
presented.
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Fig. 3. Deviations of monthly BOD of consecutive sites.
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Table 5. BOD and monthly deviations in Han river

Site BOD avg.(mg/L) |Mean Dev. Rate (%)
Main sites 1.92 6.29
North Han river(1) 1.03 9.24
North Han river(2) 1.50 13.51
South Han river(1) 1.24 13.96
South Han river(2) 2.60 18.64
Han river(1) 1.56 9.55
Han river(2) 9.07 23.17

(1): mainstream, (2): tributaries
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Fig. 5. Monthly variation of BOD and deviation.

Fig. 6. Correlation of BOD and deviation.
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