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Abstract

Spatial and temporal analyses of water qualities were performed for 11 monitoring stations located in Mangyung watershed in
order to analyze the trends of monthly water quality data of Biochemical Oxygen Demand (BOD), Tota Nitrogen (TN) and
Total Phosphorus (TP) measured from 1995 to 2004. The long-term trends were analyzed utilizing Seasonal Mann-Kendall
test, LOWESS and three-dimensional graphs were constructed with respect to distance and time. The graph can visualize
spatial and temporal trend of the long-term water quality in a large river system. The results of trend analysis indicated that
water quality of BOD and TN showed the downward trend. This quantitive and quantitative analysis is the useful tool to
analyze and display the long-term trend of water quality in alarge river system.
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Fig. 1. Trend analysis of BOD a Mangyung River watershed.
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Fig. 2. Trend anadysis of TN a Mangyung River watershed.
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Fig. 3. Trend anadysis of TP a Mangyung River watershed.

Journal of Korean Society on Water Quality, Vol. 24, No. 4, 2008



484 olsl&

ey

Table 1. Seasonal Mann-Kendall test results for the BOD data a8 Mangyung watershed during 1995~ 2004

Water quality Stream Station Range Z value p value Trend Slope (mg - L™ - y?)
Gosan 0.4~4.0 -3.28 0.00 DOWN -0.03
Main Junjoo 0.4~4.3 -2.72 0.01 DOWN -0.05
Samrye 12~16.7 -6.51 0.00 DOWN -0.48
Gimje 25~15.7 -7.31 0.00 DOWN -0.60
Soyangcheonl 0.4~25 -5.66 0.00 DOWN -0.08
(518/?) Soyangcheon2 0.7~18.6 -8.39 0.00 DOWN -0.90
Junjoocheonl 0.3~1.8 -3.38 0.00 DOWN -0.03
Tributary Junjoocheon6 3.0~26.2 -4.40 0.00 DOWN -0.45
Samcheonl 0.6~4.5 -0.38 0.70 NO -0.03
Samcheon? 1.4~47 -9.33 0.00 DOWN -2.10
Iksancheon 4.7~265.3 -3.33 0.00 DOWN -2.10

Table 2. Seasonal Mann-Kendall test results for the TN data a8 Mangyung watershed during 1995~ 2004

Water quality Stream Station Range Z value p value Trend  Slope (mg - L™ - y?)
Gosan 0~5.7 -1.42 0.16 NO -0.05
Main Junjoo 0.5~8.6 -3.75 0.00 DOWN -0.17
Samrye 1.4~29.6 -3.64 0.00 DOWN -0.71
Gimje 1.0~32.8 -4.68 0.00 DOWN -0.61
Soyangcheonl 0.7~8.3 452 0.00 upP 0.16
(n;rg’\/lL) Soyangcheon2 1.3~12.9 -3.00 0.00 DOWN -0.18
Junjoocheonl 05~5.4 6.05 0.00 UP 0.19
Tributary Junjoocheon6 1.6~39.7 0.18 0.86 NO 0.03
Samcheonl 0.1~5.3 1.89 0.06 NO 0.05
Samcheon?2 1.3~23.2 -5.85 0.00 DOWN -0.48
Iksancheon 2.5~63.0 0.39 0.70 NO 0.08

Table 3. Seasonal Mann-Kendall test results for the TP data at Mangyung watershed during 1995~ 2004

Water quality Stream Station Range Z value p value Trend  Slope (mg - m® - y™h)

Gosan 0~355 2.53 0.01 upP 0.002

Main Junjoo 0~1234 143 0.15 NO 0.002

Samrye 66~2207 -2.66 0.01 DOWN -0.033

Gimje 45~2061 -3.56 0.00 DOWN -0.033

Soyangcheonl 0~0132 -2.63 0.01 DOWN -0.002

(m;/}?n3) Soyangcheon2 0~1564 -6.08 0.00 DOWN -0.041

Junjoocheonl 0~96 1.66 0.10 NO 0.001

Tributary Junjoocheon6 57~2518 -0.18 0.86 NO -0.004

Samcheonl 0~1000 -0.72 0.47 NO -0.001

Samcheon?2 13~1782 -6.39 0.00 DOWN -0.102

Iksancheon 6~5892 -1.23 0.22 NO -0.033
FAY AT 37k AwE #9 AGAFY o 50%F A 2 A AR 0002 mg - m® -y F7F BFE ek
Ash AFA Q2 ﬁi‘r o o8l AR A Aw 2 Al vste JUHo edEAe) FEE ¥
B84 2oy eog godh a8g AF d5AE o AR 231 4AY TP 5EE ghdE AFe B
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AeE A7 U 71 ¢ AFe] gle AR YEHe Lol Hste] {95 AT WSS BQl AFe] At oA
W, 02 Aol skl AjH edEE wh A B-AG @AMl 48 3T BA/HOE BUAS 3
TP 5=& 1V AX 5 78 A-AA FA 2 wst T BA AAE AEs] i gy 71 o Aol W
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o] Fidte AFE HY {9 ZAE B AFFH /9 & BAE7] Yste]l LOWESS 3 AWz 7|7 W |
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Fig. 4. Three-dimensional contour map of Mangyung River watershed.
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