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Abstract

Before 2022, there was a lot of confusion in the process of planning and implementing the projects for ecological
restoration of the stream due to dualization the principal agent of stream management. Because the Ministry of
Environment took charge of the project in 2022, securing the health of aquatic ecosystem of stream became an
essential factor in the project. Therefore, in this study, the streams that require the project for ecological restoration
was selected in Han River estuary, where it is essential to secure the health of the stream aquatic ecosystem as
blackish water zone and Ramsar wetland are located. Physical, chemical, spatial/humanistic, health of aquatic
ecosystems evaluation indexes were calculated based on the detailed facts and figures of the project for ecological
restoration of the stream in the beginning. Ranking, re—scaling, z—score, and t—score normalization methods were
applied to the calculated evaluation index, and the values were compared and analyzed. After that, the entropy
weight method was applied to each evaluation index. Through this process, the streams(Mokgamcheon, Anyangcheon
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etc.) that require the project for ecological restoration were selected for the purpose of securing the health of the
aquatic ecosystem in Han River estuary. The result of this study can be used as basic research data in the process of
selecting the priority determination of the projects for ecological restoration of the stream.
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2.1 BE3Hnormalization) &
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Fig. 1. Study area (Han River estuary).
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4.1 BZE3Hnormalization) W g

AWAQ] Gt AME EEotar 5% 7 E| 9
A (ranking), A2AY AZA (re—scaling), z Ha(z—score),
t A4=(t-score) FEF3Hnormalization) THS &85t
FFSHnormalization) ¥ o] H8H Zit= Table. 12 5
o) shig 4 glon], el /AT FHAS Bo) 7 B
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=9 Je(ranking) Y& A&t A4 A=l ZX
5] HFd=]=] & 3]'0“‘2‘31, z

Zro] EEEQ}. o]z Qld) Fro &<
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Table 1. Comparison of normalization methods

Ranking Re-Scaling | Z-score T—score

1 -174658.33 0.00 -3.41 15.87
2 -49025.83 0.00 -2.84 21.55
3 -42550.00 0.00 -2.73 22.67
4 -40466.67 0.00 -2.59 24.10
5 -39440.91 0.00 -2.57 24.22
6 -37118.18 0.00 -2.51 24.85
7 -9666.67 0.00 -2.21 27.88
8 -9233.33 0.00 -2.10 28.98
9 -6041.67 0.00 -2.08 29.70
10 -4726.00 0.00 -2.03 29.80
: 0.: :

® Ranking @ —174658.33 ~ 270091.67

@ Re-scaling : 0.00 ~ 1.00

® Z-score : —3.41 ~ 3,84

@ T-score : 15.87 ~ 88.40

2|45 F5tes 2 37 R AR E FHFst e, AAY
AHZ7 (re—scaling) WS A-goto] z+ 7o

o] o=z WISt olF E%ﬂ(mormalization)—‘ﬂ zx
(p; ol AE= 7H52] P& 2§t 2 7xdE Fold
A (w)E SAstATHTable. 2). T}}])]EHZ—" 74 37t
2|49 7%, olF BB} 046 22 7Y =2 7HEA|
7b RojE|glon, HAEUE FriEst 0212 7P &
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9 AR FEs 28t
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4295 A

A, 2P

o mpotatuzt 7}v117} AeE WAAE ZHe kst A 50%) FZtell 0.754, 3AHEJSA T5%) T3l
7+ Q- Q4N et BrkA2 3+ EZ5ATH(Table 3). 0.504, 4 HE95 (B9 100%) F-3Fell 0.25%S Holst
ol% Table 391 71419 B7b A4Gum) g& s  H(Table 5.

(descending order) 0.2 AHdlo] EAAYo] QFEE 5}

APA(FY 107)E SH15HATHTable 4),
slo} 2ol 7t BNl AEAE A8H 7

Table 2. Entropy weight given to each indicator

39, 54

A 778 FHetbe SHelA At 2t kEHA *

ﬂ.ﬁ]—ﬂ _TLZ_]. ol o

A 17
wobE PAgE o £

E, 24,
B4 grgm oz,

Bl O e FaRE Rolsd

Index Indicators Weight
Water T t 0.40
Physical Evaluation Index = 'e@péra R
Precipitation 0.60
BOD 0.14
COD 0.12
DO 0.30
Chemical Evaluation Index
SS 0.19
pH 0.13
MPN 0.12
. . ) Land Cover Map 0.19
Spatial/Humanistic Evaluation Index — -
Riparian Vegetation Health Assessment Grade 0.81
Kh of Aquati Epilithic Diatoms 0.21
Health o quatic Benthic Macroinvertebrates 0.33
Ecosystems Evaluation Index
Fish 0.46
Table 3. Value given to evaluation index
Physical Chemical Spatial/Humanistic Health of Aquatic Sum
Evaluation Index Evaluation Index Evaluation Index Ecosystems Index b

0.00 0.61 1.00 0.38 1.99

2 0.53 0.64 0.42 0.06 1.65

24 0.35 0.65 0.80 0.41 2.21

Table 4. Priority of the project (value applied only weight)

Priority Value Restoration Project District
1 291 Gaebong—dong, Guro-gu, Seoul, Republic of Korea
2 2.54 Sindaebang—dong, Dongjak—gu, Seoul, Republic of Korea
3 2.53 Mok-dong, Yangcheon—gu, Seoul, Republic of Korea
4 2.50 Samseong—dong, Gangnam-—gu, Seoul, Republic of Korea
5 2.47 Hannam-dong, Yongsan—gu, Seoul, Republic of Korea
6 2.32 Sageun—dong, Seongdong—gu, Seoul, Republic of Korea
7 2.30 Dangjeong—dong, Gunpo-si, Gyeonggi—do, Republic of Korea
8 2.21 Yangpyeong—dong, Yeongdeungpo—gu, Seoul, Republic of Korea
9 2.14 Singok—dong, Uijeongbu-—si, Gyeonggi—do, Republic of Korea
10 2.10 Gumi-dong, Bundang—gu, Seongnam-si, Gyeonggi—do, Republic of Korea
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Table 5. Applying quartile to evaluation index
Score Ph}'/sical Ch(?mical Spatial/HumanistiC Health of Aquatic
Evaluation Index Evaluation Index Evaluation Index Ecosystems Index
0.75 0.76 0.95 1.00
0.70 0.74 0.94 1.00
100 0.66 0.65 0.88 0.80
0.60 0.64 0.83 0.80
0.57 0.64 0.79 0.71
0.57 0.63 0.77 0.69
0.29 0.45 0.35 0.43
0.24 0.44 0.28 0.42
0.24 0.44 0.18 0.42
0.25
0.27 0.41 0.13 0.42
0.15 0.40 0.13 0.36
0.00 0.38 0.06 0.29

Table 6. Valu

e given to evaluation index (giving more evaluation value to the health of aquatic ecosystems index)

No Health of Aquatic Physical Chcjmical Spatial/Humanistic Sum
’ Ecosystems Index Evaluation Index Evaluation Index Evaluation Index
1 1.00 0.50 1.00 1.00 3.50
2 1.00 0.25 0.75 0.50 2.50
3 1.00 0.50 1.00 0.50 3.00
4 1.00 0.25 0.75 0.50 2.50
5 1.00 0.25 1.00 1.00 3.25
6 1.00 0.75 0.75 0.25 2.75
7 0.75 0.75 0.50 0.75 2.75
8 0.75 0.75 0.50 0.25 2.25
9 0.75 1.00 0.75 0.50 3.00
10 0.75 1.00 0.50 1.00 3.25
11 0.75 0.25 0.25 1.00 2.25
12 0.75 1.00 0.50 0.75 3.00

Table 7. Priority of the project (giving more importance to the health of aquatic ecosystems index)

Priority Value Restoration Project District

1 3.50 Gaebong—dong, Guro—gu, Seoul, Republic of Korea

2 3.25 Dangjeong—dong, Gunpo-si, Gyeonggi—do, Republic of Korea

3 3.25 Gaebong—dong, Guro—gu, Seoul, Republic of Korea

4 3.00 Sageun—dong, Seongdong—gu, Seoul, Republic of Korea

5 3.00 Hannam-dong, Yongsan—gu, Seoul, Republic of Korea

6 3.00 Yangpyeong—dong, Yeongdeungpo—gu, Seoul, Republic of Korea

7 2.75 Dangjeong—dong, Gunpo-si, Gyeonggi—do, Republic of Korea

8 2.75 Seoksu—dong, Manan—gu, Anyang-si, Gyeonggi—do, Republic of Korea

9 2.50 Gayang—dong, Gangseo—gu, Seoul, Republic of Korea

10 2.50 Beopgot—dong, Ilsanseo—gu, Goyang-si, Gyeonggi—do, Republic of Korea
28 slzon VIRY B O] ke gkl BAH SIStk Table 7).
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