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Abstract: The assessment of the river environment is widely applied as a method to establish the
purpose and direction of river rehabilitation projects. This includes surveying and assessing the
current state of the river environment and determining whether a previous river project was properly
executed.

The city of Seoul executed ecological river rehabilitation activities for the tributaries of the Han River
from the 2000s following a masterplan to recover the physical shape and ecological functionality of
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damaged rivers. After the rehabilitation activities, the river environment had been changed

substantially.

In this study, physical properties, water quality properties, and ecological properties were assessed

for 28 tributaries under the control of the city of Seoul, and then those 3 properties were synthetically

reassessed.

From the result of the study on the physical properties, it was found that most rivers had II-III grades.

As for water quality properties, rivers had III-IV grades. The damaged rivers showed low grades of

D-E based on the Aquatic Ecosystem Health evaluation.

Accordingly, we concluded that all rivers of Seoul City have an unhealthy environment in terms of

water quality and Aquatic Ecosystem Health, therefore it is regarded that long-term and systematic

improvements are required.

Keywords : physical property, water quality, aquatic Ecosystem Health, river Environment Assessment,

synthetic assessment
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Figure 1. Monitoring of 28 tributaries in Seoul.
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Table 1. Stream length and project section of the target stream

Length (km)
Area Stream 5 : -
in Seoul project section

Dobong-cheon 3.64 1.00

Dobong 2-cheon 1.34 0.80

Banghak-cheon 3.04 3.05

Danghyeon-cheon 5.83 3.15

Ui-cheon 8.52 7.20

Jungnang-cheon Area Mukdong-cheon 4.70 0.95

Seongbuk-cheon 5.16 3.12

Jeongneung-cheon 9.06 5.60

Daedong-cheon 1.67 1.60

Jungnang-cheon 20.81 20.81

Cheonggye-cheon 8.07 8.07

Hongje-cheon 11.13 8.52

. Bulgwang-cheon 7.32 3.40

Hongje-cheon Area

Changneung-cheon 3.64 3.64

Hyangdong-cheon 3.63 3.63

Banpo-cheon 4.80 2.77

Mokgam-cheon 3.65 3.64

Anyang-cheon Area -

Dorim-cheon 11.00 7.10

Anyang-cheon 13.95 13.95

Tan-cheon 8.81 2.06

Seongnae-cheon 7.71 5.52

Godeok-cheon 3.54 2.05

Yangjae-cheon 8.23 2.70

Tan-cheon Area Segog-cheon 4.88 1.20

Daesagol-cheon 0.45 0.45

Mangwol-cheon 1.23 1.23

Gami-cheon 0.88 0.88

Yeoui-cheon 4.83 4.83
oA AH1/60014), 578 AFH(1/60-1/400), €73 A EEo] AgAlolA 433t w3 AwE B8kl en,
(1/400-1/5,000)2 &t em, 2 B7Hd=( 0] RIRE Fio FHRARE S5t AERARE AlRYsH
AR S FEANA, sHlE 9 49 sHA R, Ak, R ELE AR/ AAM T AT F=/ELF
84:/54) 23, SAEA, Fstol AlAsIgLon] A HER A3

1
HAS SR AN AR B P ol ket 3
S8 A4(TDI : Trophic Diatom Index), AA]%
(BMI : Benthic Macroinvertebrate Index),

<
T
7R 4=(FAI : Fish Assessment Index)&
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Table 2. Grade distribution of physical characteristics by river

Area River

Acquisition Score

Grade score

Grade

Dobong-cheon 140.1 32 I

Dobong 2-cheon 148.0 34 11

Banghak-cheon 125.0 2.8 I

Danghyeon-cheon 145.5 32 I

Ui-cheon 109.0 2.6 I

Jungnang-cheon Area Mukdong-cheon 130.0 3.0 il

Seongbuk-cheon 136.0 3.0 I

Jeongneung-cheon 101.0 24 I

Daedong-cheon 148.0 34 I

Jungnang-cheon 121.7 2.8 11

Cheonggye-cheon 142.3 32 I

Hongje-cheon 148.0 34 I

. Bulgwang-cheon 125.5 2.8 I
Hongje-cheon Area

Changneung-cheon 134.0 3.0 il

Hyangdong-cheon 109.9 2.6 il
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Table 2. Continued

Area River Acquisition Score Grade score Grade
Banpo-cheon 125.0 2.8 I
Mokgam-cheon 105.0 2.6 111
Anyang-cheon Area -
Dorim-cheon 144.1 32 1I
Anyang-cheon 136.9 3.0 I
Tan-cheon 138.0 3.0 i
Seongnae-cheon 132.0 3.0 I
Godeok-cheon 122.0 2.8 I
Yangjae-cheon 154.5 34 I
Tan-cheon Area Segog-cheon 140.1 32 I
Daesagol-cheon 75.0 2.0 v
Mangwol-cheon 101.0 24 I
Gami-cheon 92.0 24 I
Yeoui-cheon 145.7 32 I
HE B SR AY s A5 2.4 f-o)% 2. 3fstx EMEN
(2.6%)0], SAHAGolAM = Fe4(2.67), TFA HeA] AL AER S s ATt 152
Yol = 544(2.6%), T AolA = A=A A, 53 74, 5F 6704, VER 20742
2.08)& FI5ste] th2 shdof vlste] FHALR eyt 22do] 1 F5Et shHe F2How
S B7FE S, S99 GAskgon, WS 153S 44T
= AR ol se) FeARl FdlA 9 oje) iEA, w2, GEA, $olH, AR, F
= FE TR A0S BE SN sRIFETE AHo] MEFOR € sl vl o] FEslA
=l ofgt FAAAY A, st = WSt grhE g U] 207) sHe IVEHoE H7ty
TAE WE At Folt) £ FOo= B glon ol TP CODY| YFe AR JA|qt At
gom, FRHOR M YOI vhuslelob & Mo tigwe] BAIR As) HalE (VoA
Aoz Ao #7134 §2) 02 et 53] SdUe 5
Table 3. The result of water quality characteristics of 28 rivers in Seoul
Escherichia Coli
Steam M;Zil‘fe o | BOD | oD | TP | ss | po | StEREE X:ﬁry
mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L o2 ed
year (mgl) | (mgll) | (mg/L) | (me/L) | L) | o e | Coliforms | grade
Dobong-cheon 2015 | 6.87 | 0.64 | 334 | 0.220 135 | 920 | 19,343 4,325 1\
Dobong 2-cheon 2015 | 679 | 1.04 | 498 | 0.040 393 | 11.21 2,765 570 111
Banghak-cheon 2015 | 6.80 | 1.69 | 5.00 | 0.030 1.30 | 11.70 997 170 I
Junﬁnang' Danghyeon-cheon | 2015 | 7.50 | 2.60 | 5.10 | 0.050 | 3.60 | 10.60 | 3,085 280 111
cheon
Area Ui-cheon 2020 | 828 | 1.19 | 2.86 | 0.027 5.84 | 11.70 4,244 354 111
Mukdong-cheon 2015 | 7.50 | 3.63 | 5.15 | 0.080 5.30 - 85,111 - v
Seongbuk-cheon 2020 | 7.51 | 0.80 1.93 | 0.021 144 | 9.96 6,682 823 v
Jeongneung-cheon | 2020 | 7.84 | 0.80 1.83 | 0.069 424 | 10.57 | 11,833 1,514 v
Hongje- Daedong-cheon 2015 - 0.40 1.60 | 0.010 0.80 - 1,120 50 11
cheon Jungnang-cheon 2020 | 7.64 | 2.99 6.13 | 0.159 9.23 8.81 | 39,407 5,381 v
Area Cheonggye-cheon | 2020 | 7.80 | 0.91 2.18 | 0.018 1.88 | 10.59 4,245 464 11
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Table 3. Continued
Escherichia Coli
Stream M;iﬁre o | BOD | COD | TP | ss | DO Tstc]erlc laF 0 11 letftry
mg/L) | (m, m; mg/L) | (mg/L o e
year (mg/L) | (mglL) | (mg/L) | (mg/L) | (mg/L) Coliforms | Coliforms | grade
Anyang- Hongje-cheon 2020 | 813 | 1.28 | 2.72 | 0.035 453 | 12.84 4,553 942 I
cheon Bulgwang-cheon 2015 | 7.00 | 5.18 3.81 | 0.070 6.65 3,581 403 v
Area | Changneung-cheon| 2020 | 807 | 071 | 2.10 | 0.023 147 | 9.85 - I
Hyangdong-cheon | 2016 | 7.20 | 4.00 - - 5.60 | 250 | 36,125 3,555 v
Banpo-cheon 2015 4.57 7.33 | 0.140 8.00 v
Mokgam-cheon 2020 | 7.76 | 2.57 6.74 | 0.173 | 1187 | 9.43 | 39462 6,703 v
Dorim-cheon 2020 | 834 | 1.14 | 2.67 | 0.033 236 | 1244 7,422 1,674 v
Anyang-cheon 2020 | 7.67 | 4.08 895 | 0.160 | 16.64 8.40 | 21,187 11,008 v
Tan-cheon 2020 | 7.19 | 2.33 6.04 | 0.085 4.00 | 792 | 37911 9,635 v
{13“‘ Seongnac-cheon | 2020 | 741 | 1.77 | 357 | 0061 | 942 | 746 | 11,644 1,896 | IV
cheon
Area Godeok-cheon 2020 | 7.76 | 130 | 4.08 | 0.098 7.98 7.76 | 34,177 1,698 v
Yangjae-cheon 2020 | 7.88 | 1.61 442 | 0.088 | 14.18 9.89 | 22,355 5,301 v
Segog-cheon 2015 - 323 433 | 0220 2.50 - - - v
Daesagol-cheon 2017 470 0.203 4.90 72,400 1,540 v
Mangwol-cheon 2020 | 829 | 3.56 | 633 | 0275 | 2334 | 9.67 - - v
Gami-cheon 2020 | 843 | 248 5.85 | 0.151 | 60.19 | 13.23 - v
Yeoui-cheon 2017 | 840 | 1.80 - 0.070 7.70 | 15.90 | 17,600 2,083 v
* Some figures that are not presented are unconfirmed as a result of data research.
Heol & W=t A= Qe s=2o] ofgle o] 3l AEATo] Cod "EEolen, DeE UE 2=
+ A C.2& Table 33+ o] AA| = ek, H7hE ko] 10714, Eew ¢ U&= B7He
shHo] 1T7h 4R 1%5}1% KAl Aefst ol Higt 4
MESHH EMEM
3. SR Se=A A7 A7 o] BRI D, BEE0) LHE Abgl 4]
S A A% o S S AlSIeleh, che s o el el 8 5

Table 4. Results of aquatic ecosystem health by river

Health by category group Assessment
Trophic Benthic Macro- Fish of aquatic
Area River Diatom Index invertebrate Index | Assessment Index ecosystem
(TDI) (BMI) (FAI) health
Grade Grade Grade Grade
Dobong-cheon D B C D
Dobong 2-cheon D A A D
Banghak-cheon D C B D
*Danghyeon-cheon D D C D
*Ui-cheon C C D D
Jungnzr;g;cheon Mukdong-cheon E D C E
*Seongbuk-cheon C B C C
*Jeongneung-cheon B C D D
Daedong-cheon D A C D
*Jungrang-cheon C E D E
*Cheonggye-cheon D E D E
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Table 4. Continued

Health by category group Assessment
Trophic Benthic Macro- Fish of aquatic
Area River Diatom Index invertebrate Index | Assessment Index ecosystem
(TDI) (BMI) (FAI) health
Grade Grade Grade Grade
*Hongje-cheon E D B E
. *Bulgwang-cheon E E D E
Hongje-cheon Area
*Changneung-cheon C D E E
*Hyangdong-cheon E E E E
*Banpo-cheon D E E E
*Mokgam-cheon E E E E
Anyang-cheon Area *Dorim-cheon E D C E
* Anyang-cheon E E E E
*Tan-cheon E E E E
*Seongnae-cheon E D C E
*Godeok-cheon E E C E
*Yangjae-cheon E E B E
Tan-cheon Area *Segog-cheon D B C D
Daesagol-cheon E E E E
Mangwol-cheon E E D E
Gami-cheon C D D D
*Yeoui-cheon C B D D

* The data of river is from the aquatic ecosystem health evaluation result of the Ministry of Environment.
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Table 5. Comprehensive assessment result of river environmental assessment by stream in Seoul
Physical Water Aquatic Synthetic
Area River characteristics quality ecosystem health assessment
Grade grade Grade Grade
Dobong-cheon I v D il
Dobong 2-cheon 11 I D il
Banghak-cheon il I D il
*Danghyeon-cheon I I D 11
*Ui-cheon 11 11 D 11
Jungnang-cheon Area Mukdong-cheon I v E v
*Seongbuk-cheon I v C 11
*Jeongneung-cheon il v D il
Daedong-cheon 11 11 D 111
*Jungrang-cheon il v E v
*Cheonggye-cheon I I E 11
*Hongje-cheon 11 I E I
. *Bulgwang-cheon I v E v
Hongje-cheon Area
*Changneung-cheon I I E I
*Hyangdong-cheon il v E v
*Banpo-cheon 11 I\% E 1A%
*Mokgam-cheon il v E v
Anyang-cheon Area -
*Dorim-cheon I v E 111
* Anyang-cheon I v E v
*Tan-cheon I v E v
*Seongnae-cheon I v E v
*Godeok-cheon I v E v
*Yangjae-cheon II I\% E 11
Tan-cheon Area *Segog-cheon I v D il
Daesagol-cheon v v E v
Mangwol-cheon I v E v
Gami-cheon I v D I
*Yeoui-cheon I v D 11

Table 6. Trend of river environmental assessment by stream in Seoul

Physical
haracteristic

\
TN

Water quality Aquatic
characteristics | ecosystem health

Banghak-cheon

Water quality
characteristics health

Danghyeon-cheon

Ui-cheon

Mukdong-cheon

health

Seongbuk-cheon

Physical
characteristic

//4 W\
Aquatic ecosystem /E .Y
health char

Jeongneung-cheon
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Table 6. Continued

. Water quality
health characteristics

Daedong-cheon

A Water quality
health characteristics

Jungnang-cheon

health characteristics

Cheonggye-cheon

Aquatic ecosystem £
health

Hongje-cheon

Physical
ch: ic

\ Water quality

Physical
characteristic
s

Physical
characteristic

\ Water quality

Physical
ch: 3

\ Water quality

health characteristics

Bulgwang-cheon

=\
S\ Water quality
health characteristics

Changneung-cheon

health characteristics

Hyangdong-cheon

health

characteristics

Banpo-cheon

Physical
charact

\ Water quality

Physical
tic

\ Water quality

health characteristics

Mokgam-cheon

health characteristics

Dorim-cheon

Physical
teristic

. Water quality

A\ Water quality

health characteristics

Anyang-cheon

health

characteristics

Tan-cheon

Physical
characteristic

A Water quality.
characteristics

health

Seongnae-cheon

health

Godeok-cheon

Physical

\ Water quality

Physical

health characteristics

Yangjae-cheon

health

Water quality
characteristics

Segog-cheon

\ Water quality
health characteristics

Daesagol-cheon

\ Water quality
health characteristics

Mangwol-cheon

. Water quality
heaith characteristics

Gami-cheon

Physical
haracts

“\ Water quality
characteristics
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