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Abstract

In this study, TOPSIS(Techniques for Order Performance by Similarity to Ieal Solution) was used to evaluate the installation
points of water quality monitoring networks in 34 streams of the Nakdong River watershed. The Nakdong River System
has been measuring water quality and flow in 195 local streams since 2011. In particular, the 34 key management points
are areas with many pollutants and poor water quality, requiring continuous water quality management. For the selection
of points requiring management, 10 indicators were selected for evaluation, and the selected indicators were standardized
and weighted using the entropy method. As a result of weight calculation, the presence or absence of a nearby measuring
network received the greatest weight, and the average water quality and presence of an industrial complex obtained
the highest weight. The evaluated data are judged to be the research results necessary for the establishment of a new
water quality measurement network in the Nakdong River system and continuous water quality management in tributaries.
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Fig. 1. Sampling site.
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Table 1. 34 Tributary status

Middle Watershed

Tributary

Kumhogang

Namcheon(7), Dalseocheon(8), Bookancheon(14), Omokcheon(19), Palgeocheon(31)

Nakdonggang Haguen

Mijeoncheon(12), Hogyeocheon(33)

Nakdong Goryung

Gisegokcheon(6), Bonricheon(13), Yonghacheon(22), Yonghocheon(23), Cheonecheon(26)

Nakdong Mirang

Gyuseongcheon(3), Guangokcheon(4), Sangnamcheon(15), Yeongsancheon(18), Ohocheon(20),
Yongdeokcheon1(21), Chodongcheon(27), Chilwoncheon(28), Toiraecheon(30), Hwapocheon(34)

Nakdong Waegwan

Gyunghocheon(2), Gumicheon(5), Dongjeongcheon(11)

Nakdong Changryung

Changrungcheon(25), Topyungcheon(29)

Namgang

Gajwacheon(1), Daesacheon(9), Daesancheon(10), Seokgyocheon1(16), Seokgyocheon2(17),
Uirungcheon(24), Hyunjicheon(32)
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'
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Vulnerable area evaluation using
TOPSIS

Fig. 2. Analysis flowchart.
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Index Description of indicator Reference| Period
1 WIF Water Intake Facility existence and nonexistence(Existence: 40, Nonexistence: 0) WAMIS 2021
2| TWT Industrial Wastewater Treatment plant capacity(m'/day) NIER 2019
3 IC Industrial Complex(National: 12, Normal: 8, Agricultural: 4, Nonexstence: 0) MOLIT 2021
41 SW Sewage treatment capacity(m'/day) NIER 2019
5| MCW Main Channel Weir exstence in Middle Watershed(Existence: 5, Nonexistence: 0) Analysis 2021
6 | NWQM |Nearby Water Quality Measurement Point existence and nonexistence(Existence: 15, Nonexistence: 0)| WEIS 2021
71 AWQ Average Water Quality from 2011~2020(mg/L) Analysis | 2011~2021
8 | TWA |Target Water Quality Achievement rate(%), Achievement rate of Target water quality by branch| Analysis |2011~2021
9| DPL Delivery Pollutant Load(kg/day), Measurement data analysis: Flow X T-P water quality Analysis |2011~2021
10| LD Load Density(kg/day-kr), Data Analysis(Daily Load(kg/day)/Area(k)) NIER 2019

NIER: NATIONAL INSTITUTE OF ENVIRONMENTAL RESEARCH, WAMIS: Water resources Management Information System,
WEIS: Water Environment Information System, MOLIT: Ministry of Land, Infrastructure and Transport, Analysis: Analysis result
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Table 3. Result of normalized
Site WIF IWT IC SW MCW | NWQM [ AWQ | TWA DPL LD
Gajwacheon 0.00 0.00 0.00 0.00 0.00 1.00 0.30 0.00 0.19 0.09
Gyunghocheon 0.00 0.00 0.00 0.04 1.00 0.00 0.12 0.17 0.14 0.12
Gyuseongcheon 0.00 0.00 0.00 0.01 1.00 0.00 0.17 0.02 0.10 0.16
Guangokcheon 0.00 0.00 0.00 0.00 1.00 1.00 0.29 0.00 0.04 0.30
Gumicheon 0.00 0.00 0.00 0.1 1.00 0.00 0.14 0.07 0.25 0.06
Gisegokcheon 0.00 0.00 0.00 0.00 1.00 1.00 0.92 0.17 0.02 0.03
Namcheon 0.00 1.00 0.50 0.07 0.00 0.00 0.05 0.97 0.54 0.12
Dalseocheon 0.00 0.00 1.00 1.00 0.00 0.00 0.17 0.82 0.51 0.92
Daesacheon 0.00 0.00 1.00 0.00 0.00 1.00 0.1 0.03 0.12 0.09
Daesancheon 0.00 0.00 0.00 0.00 0.00 1.00 0.13 0.04 0.06 0.10
Dongjeongcheon 0.00 0.00 0.50 0.00 1.00 1.00 0.23 0.00 0.12 0.08
Mijeoncheon 0.00 0.00 1.00 0.00 0.00 1.00 0.00 0.43 0.00 0.03
Boricheon 0.00 0.00 0.00 0.00 1.00 1.00 0.31 0.25 0.02 0.07
Bookancheon 0.00 0.02 0.50 0.04 0.00 1.00 0.05 1.00 0.29 0.14
Sangnamcheon 0.00 0.00 0.00 0.00 0.00 1.00 0.16 0.04 0.22 0.09
Seokgyocheon1 0.00 0.02 1.00 0.00 0.00 1.00 0.12 0.06 0.92 0.09
Seokgyocheon2 0.00 0.01 0.50 0.00 0.00 1.00 0.09 0.03 0.75 0.05
Yeongsancheon 0.00 0.00 0.50 0.00 1.00 1.00 0.17 0.03 0.05 0.1
Omokcheon 1.00 0.00 1.00 0.00 0.00 1.00 0.08 0.74 1.00 0.17
Ohocheon 0.00 0.00 0.00 0.00 1.00 1.00 0.19 0.04 0.00 0.00
Yongdeokcheonl | 0.00 0.00 1.00 0.00 0.00 1.00 0.19 0.00 0.04 1.00
Yonghacheon 0.00 0.25 1.00 0.00 1.00 1.00 0.47 0.02 0.06 0.16
Yonghocheon 0.00 0.01 1.00 0.00 1.00 0.00 0.16 0.52 0.06 0.14
Uirungcheon 0.00 0.00 0.00 0.01 0.00 0.00 0.05 0.16 0.19 0.06
Changrungcheon | 0.00 0.00 0.50 0.01 0.00 0.00 0.29 0.01 0.06 0.21
Cheonecheon 0.00 0.00 0.00 0.00 1.00 1.00 0.10 0.88 0.03 0.04
Chodongcheon 0.00 0.00 0.00 0.00 0.00 1.00 0.20 0.08 0.03 0.08
Chilwoncheon 0.00 0.00 0.50 0.00 0.00 1.00 0.16 0.04 0.02 0.02
Topyungcheon 0.00 0.00 1.00 0.00 0.00 0.00 0.23 0.00 0.25 0.10
Toiraecheon 0.00 0.00 1.00 0.00 0.00 1.00 0.20 0.00 0.00 0.31
Palgeocheon 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.98 0.14 0.06
Hyunjicheon 0.00 0.00 0.00 0.00 0.00 1.00 0.38 0.00 0.04 0.13
Hogyeocheon 0.00 0.00 0.00 0.00 0.00 1.00 1.00 0.00 0.02 0.14
Hwapocheon 0.00 0.01 1.00 0.02 0.00 0.00 0.24 0.00 0.19 0.09
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Fig. 3. Changes in indicators by basin according to weight change.
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