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Abstract

The purpose of this study is to use long—term water quality monitoring data from tributaries of the Nakdong
River system to identify problematic substances in tributaries by examining the rate of exceedance and increase
in water quality targets. In the Nakdong River system, monitoring is conducted once a month for 38
tributaries that require intensive management, and this data was used to analyze trends in exceeding and
increasing target water quality at each point. The analysis items are eight items that can be evaluated based
on river water quality standards: DO, BOD, COD, TOC, SS, total phosphorus, fecal coliform, and total
coliform. As a result of the analysis, the target water quality exceedance rate was more than 50%, and the
items with an increasing trend were TOC, fecal coliform and total E. coli counts, and the items with an
exceedance rate of less than 50% but an increasing trend were SS. TOC is believed to be caused by an increase
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in non-degradable substances, and the continued increase in Total Coliform will require management of Total
ColiformTotal Coliform in effluent water from sewage treatment facilities in the future.

Key words : Long—term monitoring, Trend Analysis, Taget Water Qulity, Pollutnts
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Table 1. 38 Tributary status

Middle Watershed

Target Water
Quality Index

Tributary

Namcheon(7), Dalseocheon(8), Bookancheon(14), Omokcheon(19),

Kumhogang(6) I Palgeocheon(31), Sincheon(35)
Nakdonggang Haguen(2) b Mijeoncheon(12), Hogyeocheon(33)
Gisegokcheon(6), Bonricheon(13), Yonghacheon(22), Yonghocheon(23),
Nakdong Goryung(6) b Cheonecheon(26), Jincheoncheon(36)
Gyuseongcheon(3), Guangokcheon(4), Sangnamcheon(15), Yeongsancheon(18),
Nakdong Mirang(11) Ib Ohocheon(20), Yongdeokcheon1(21), Chodongcheon(27), Chilwoncheon(28),
Toiraecheon(30), Hwapocheon(34), Soosancheon(37)
Nakdong Waegwan(3) il Gyunghocheon(2), Gumicheon(5), Dongjeongcheon(11)
Nakdong Changryung(2) Ib Changrungcheon(25), Topyungcheon(29)
Gajwacheon(1), Daesacheon(9), Daesancheon(10), Seokgyocheon1(16),
Namgang(8) Ib

Seokgyocheon2(17), Uirungcheon(24), Hyunjicheon(32), Hachoncheon(38)
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Fig. 1. Analysis Flow Chart
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Table 2. Decision criteria

Standard

Target Water Quality Index

Mid-watershed target water
qulaity 50% excess rate(%)
Sen’s slope
Up and Down Trend analysis

Excess rate

Trend analysis
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Fig. 3. Excess rate—Gradiant with the coordinate method

Table 3. Water quality status

Water Quality

Fecal Total
Division | DO |BOD |COD | T-P | SS | TOC | Coliform | Coliform
(mg/L) |(mg/L)|(mg/L)|(mg/L)| (mg/L) | (mg/L) | (MPN/100 | (MPN/100
) nd)

MAX. | 449 | 226 | 304 | 2.649 |496.000] 282 | 4,350,000 18’080’00
MIN. | 32 | 03 | 07 |0012| 0300 | 08 - 5

AVG | 97 | 30 | 78 [0.162]15023| 55 9,576 134,955
SIDEV.| 28 | 21 | 30 |0174]23030| 25 86,209 494,445

n 3614 | 3,614 | 3614 | 3,614 | 3,614 | 3,614 3,346 3,346
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Table 4. Target water quality exceedance rate

Target water quality exceedance rate(%)

Division Fecal Total
3014 | no5614 | n36l4 | nosels | n-seis | nasie Coliorm | Coliiorm | AVG.
Jan. 0.00 68.18 89.77 79.55 10.23 80.68 82.35 97.06 63.48
Feb. 0.30 67.75 90.53 80.18 10.36 82.84 51.53 79.32 57.85
Mar. 0.64 71.34 94.90 80.89 18.79 88.54 51.52 83.50 61.27
Apr. 0.00 68.79 95.45 78.18 17.58 88.48 61.62 91.58 62.71
May 0.62 66.15 97.20 83.85 19.25 91.30 71.72 90.91 65.13
Jun. 2.64 66.01 99.01 86.80 18.81 95.71 73.58 89.30 66.48
Jul. 5.14 46.83 96.98 91.54 21.75 93.05 79.93 91.97 65.90
Aug. 7.41 37.65 96.30 88.89 13.27 91.05 88.29 93.65 64.56
Sep. 1.29 29.45 93.85 83.50 10.68 77.35 84.62 94.65 59.42
Oct, 0.90 29.52 88.55 78.31 10.84 70.78 79.21 93.40 56.44
Nov. 0.62 42.15 86.77 75.38 8.62 74.46 65.36 88.89 55.28
Dec. 0.34 47.32 86.91 71.81 4.03 72.15 62.37 88.50 54.18
AVG. 1.77 52.49 93.22 81.74 13.95 84.09 70.29 89.78 61.06
MAX. 7.41 71.34 99.01 91.54 21.75 95.71 88.29 97.06 66.48
MIN. 0.00 29.45 86.77 71.81 4.03 70.78 51.52 79.32 54.18
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Fig. 4. Monthly target water quality exceedance rate analysis
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Table 5. Sen’s slope analysis
Division DO BOD COD T-P s TOC Fecal Toral
Coliform Coliform
z -0.746 -0.864 -1.114 -2.206 2.094 1.971 5.657 8.034
p—value 0.456 0.388 0.265 0.027 0.036 0.049 0.000 0.000
solpe -0.004 -0.002 -0.004 -0.000 0.028 0.005 56.154 1,563.254
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Table 6. Correlation analysis for each water quality

DO |BOD |COD | T-P | SS | TOC | EC* | TC*

DO 1

BOD | -0014| 1

COD |-0.197 | 0.698 1

T-P [-019| 0418 | 0450 1

SS [-0107| 0233 | 0.297 | 0.161 1

TOC | 0183 | 0671 | 0938 | 0432 | 0.267 1

FC* |-0087| 0.0% | 0.063 | 0080 | 0.0499 | 0.068 1

TC* |-0.145| 0174 | 0.145 | 0.143 | 0.148 | 0.154 | 0.561 1
FC*: Fecal Coliform, TC*: Total Coliform
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