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Abstract

The riparian eco—belt is an efficient technique that can reduce non—point pollution sources in the basin and improve ecological
connectivity and health. In Korea, a legal system for the construction and management of riparian eco—belts is in operation.
However, it is currently excluded that rivers and floodplains in dam reservoir that are advantageous for buffer functions
such as control of non—point pollutants and ecological habitats. Accordingly, this study presented and analyzed a plan
to select a site for an integrated riparian ecol—belt that comprehensively evaluates the water quality and ecosystem characteristics
of each dam floodplain and riparian zone for the Daecheong Dam basin in Geum River watershed. First, the Daecheong
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Dam basin was divided into 138 sub—basin with GIS, and the riparian zone adjacent to the dam floodplain was analyzed.

Sixteen evaluation factors related to the ecosystem and water quality impact that affect the selection of integrated riparian
eco—belt were decided, and weights for the importance of each factor were set through AHP analysis. The priority of
site suitability was derived by conducting an integrated evaluation by applying weights to sub—basin by floodplains and
riparian zone factors. In order to determine whether the sites derived through GIS site analysis are sutiable for actual implementation,
five sites were inspected according to three factors: land use, pollution sources, and ecological connectivity. As a result,
it was confirmed that all sites were appropriate to apply integrated riparian ecol—belt. It is judged that the riparian eco—belt

site analysis technique proposed through this study can be applied as a useful tool when establishing an integrated riparian
zone management policy in the future. However, it might be necessary to experiment various evaluation factors and weights
for each item according to the characteristics and issues of each dam. Additional research need to be conducted on elaborated
conservation and restoration strategies considering the Green—Blue Network aspect, evaluation of ecosystem services, and

interconnection between related laws and policy and its improvements.
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Fig. 3. Concept of integrated riparian eco—belt that connects floodplain with riparian zone
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Fig. 6. AHP model for deriving weights for integrated riparian eco—belt site analysis
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Table 1. Relative weight by sub index
Category V{:ﬁi Factors of appraisal Low weight Fm?éa:lil)ght CR
Distance from of water level 0.261 0.132 (2)
Aquatic Slope 0.127 0.064 (4) 0.09
ecosystem Flooded area 0.225 0.114 (3) '
Dam reservoir 0.505 Confluence 0.387 0.195 (D
floodplain ' Stagnant water area 0.106 0.054 (4)
. Degree of Algae bloom 0.233 0.118 (3)
Water pollution Cultivated area 0.352 0.178 (1) 001
Water quality 0.308 0.156 (2)
Conservation value 0.297 0.147 (D
) Purchased land 0.165 0.082 (4)
Aquatic Wild habitat 0.235 0.116 (2) 0.04
ecosystem —
Riparian zone 0.495 Green area connectivity 0.184 0.091 (3)
(Inland) ’ Nature resources 0.119 0.059 (5)
Cultivated area 0.245 0.121 (3)
Water pollution Nonpoint pollution source 0.351 0.174 (2) 0.00
Inflow pollution load 0.404 0.200 (1)
R&25t3] M23A A4z, 2021
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Table 2. Evaluation factors, criteria, and weights for integrated riparian eco—belt

Factors of Appraisal Standard Score Criteria Weights
Di Di from th 1 20m ~ >
istance istance from the normal water
from of water level to the designed flood level 20m_~ 50m 3 0.132
Under 20m 1
Under 12% 5
Aquatic Slope Average slope 12% ~ 25% 3 0.064
ecosystem 25% ~ 1
10,000m* ~ 5
Flooded area Area of flooded area 5,000m* ~ 10,000m" 3 0.114
Under 5,000m’ 1
Dam. Confluence Confluence(inflow) area To be included 5 0.195
reservorr Stagnant Under 0.02 m/s 5
floodplain i :
p water area Average of flow velocity 0.02 m/s ~ 3 0.054
Degree of Algae | Number(cells/ml) of harmful green 1,000 cells/ml ~ 5 0.118
bloom algae cells Under 1,000 cells/ml 3 ’
Water Culti J 50,000m* ~ 5
pollution “;Z:“e Area of cultivated land 20,000m" ~ 50,0000 3 0.178
Under 20,000m’ 1
W 3.7 mg/L ~ 5
ujltiir Total ratio(mg/L) of BOD, TN, TP 3.2 mg/L ~ 3.7 mg/L 3 0.156
auaty Under 3.2 mg/L 1
c . Priogity of . High 3
onservation riority of restoration Middle 7 0.147
value (3rd quintile)
Low 1
Purchased 50,000m* ~ 3
“rlznzse Area of purchased land 10,000m ~ 50,0000t 2 0.082
Under 10,000m’ 1
- 2 ~ 3
4Uate | Wil habitat Number of habitats 1 2 0.116
ecosystem
0 1
G 1,500,000m 3
o cofr?:ct?\iieta Area of connectable green zone 1,000,000m* ~ 1,500,000m’ 2 0.091
Riparian Y Under 1,000,000n7 1
zone
(Inland) Nature Number of linkable natural 2 &
1 2 0.059
resources resources
0 1
Culti d 300,000m’ 3
e Area of cultivated land 150,000 ~ 300,000mr 2 0.121
Under 150,000m* 1
Nonpoint . B Top 30% 3
\Y/at(.ar pollution Top rankmg(lan'd use area X 0% ~ 50% > 0.174
pollution source unit value)
source 50% ~ 100% 1
Inflow polluti Top ranking(pollution load x Top 30% &
nflow pollution op ranking(pollution loa 0% ~ 50% 7 0,200
load delivery ratio)
50% ~ 100% 1
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Table 3. Top 20 sub—basins in the evaluation for integrated riparian eco—belts

. Evaluation
Rank Sub~basin ID Dam reservoir floodplain Riparian zone(Inland) Total
1 133 2.654 4.947 7.601
2 123 2.507 4.819 7.326
3 86 2.713 4.327 7.040
4 134 1.906 4.947 6.853
5 115 2478 4.323 6.801
6 130 2.476 4271 6.747
7 112 2.045 4.635 6.680
8 78 2.656 3.843 6.499
9 136 1.758 4.635 6.393
10 81 2.098 4.235 6.333
11 100 2.566 3.659 6.225
12 63 2.682 3.383 6.065
13 64 2.450 3.531 5.981
14 31 2.499 3.403 5.902
15 75 2.241 3.659 5.900
16 118 2.239 3.575 5.814
17 55 1.490 4.279 5.769
18 94 2.041 3.660 5.701
19 122 2.416 3.260 5.676
20 76 1.818 3.843 5.661
o A9 2091 =9 Wt F @ A2l gl a1 ol ashdo] gRsHE 29,000m” 2o F4HE it
$] 1D9%4, 1ID100, ID115, ID133, ID136 5 570 A9 of I ZArR Aujel & HAE H[GSRe A Au Fo] o]FoiZ]
Aoz o9l B, 7wl W, 7] B BF 52 24 = Adolth, aabd Fwlo] ulGEA 9 124 KA 2
St Este] B et AR SHEAHEE A v dd
2TH9IDYM= SRR ST EH A5 431-4 & g S A2 SHolM fElet Ae=m oebE ]l
go2 Agslasl dhddo]l qATol f<lss 77l 4WSID 100 BFL Table 59 Ptk
220000m’9] W FHE BT 247, B4, 844 £BSIDIISE oAged 57 ARE 201-28 9
S0 Azto] o]2olA T QU Adolth, ST TAK  61,000m’e] FAHE 2740] Astdo]l BN GHEHol
el HitR s A SAEATE 25 )lom 7% A AR FRE 9 EEA A9 v e ddEel 3
A FaEle] e FaE ol MHedd G20 2 e FHoR §HE Aoz N, oA FHe 4
o2 wolEgich, £THIID 94 WHE Table 49t Frh.  seRsFelos EAULTL B oolAn Yoo
ATH9ID1002 SHEE S35 g 22 1112 & d S AR eHAHEE 4o At Aow
Table 4. On-site investigation results for major proposed sites(1)
sub—basin ID 1D 94 Location 431-1, Yeonluéﬁ;@iﬁi&;ﬁgﬁ?ﬁgOkCheon_gun’

¢ Industry

: Site boundary
: National and public lands
: Purchased land

: Restored land

: Livestock industry
: Aquaculture

Large—scale areas can be secured, and many neighboring national and public lands, purchased land, and restored lands are located. Local
road 575 is located adjacent to it, and many factors that can be connected to local residents such as Annam Elementary School,
Annam-myeon Office, and Yeonju 1-ri Village Hall are located. There are no resources that can be linked to each other, but Baebau
Clean Information Village is adjacent and large—scale agricultural land and livestock houses appear as surrounding pollutants.
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Table 5. On-site investigation results for major proposed sites(2)

1112, Jisu—ri, Annam—myeon, Okcheon—gun,

sub—basin 1D ID 100 Location Chungcheongbuk-do

Local road 575

=7 : Site boundary
: National and public lands
: Purchased land
: Restored land
: Livestock industry
: Aquaculture
¢ Industry

There is a limit to securing the area of the target site for large—scale construction, and a number of national and public lands adjacent
to the target site are spreaded, but some of the purchased land and restored sites are located. Adjacent Local Road 575 is located, and
Jisu 2-1i Village Hall and related history can be linked. Agricultural land and livestock pollutants are located as nearby pollutants.

Table 6. On-site investigation results for major proposed sites(3)

sub—basin 1D ID 115 ‘ Location ‘ 292-2, Sinsang—dong, Dong—gu, Daejeon

Sub-basin 115

Local road 571

Gyeongbu Expressway \l
o

Administrative welfare center
¢ Y/ Secheon Elementary School

Geumgang Ecological Garden X i Site boundary
: National and public lands
: Purchased land

: Restored land

: Livestock industry

: Aquaculture

: Industry

-~
‘Secheon station

Although there is a limit to the area for large—scale construction, many neighboring national and public lands, purchased lands, and
restored lands are distributed. Adjacent Gyeongbu Expressway, Local Road 571, and Secheon Station are located, and Daecheong—dong
Administrative Welfare Center and Secheon Elementary School can be linked. The resources that can be linked include Geumgang Ecological
Madang and Chungam Kimjeong Historic Site, and large—scale agricultural lands are located as nearby pollutants.

Table 7. On-site investigation results for major proposed sites(4)

529-5, Seoktan—ri, Dongi—myeon, Okcheon—gun,

sub—basin ID D 133 Location Chungcheongbuk-do

Site boundary
: National and public lands
: Purchased land

: Restored land

Livestock industry

: Aquaculture

: Industry I

Large—scale areas can be secured, but the area of neighboring national and public lands is not large.

Adjacent purchased lands and restored lands are located, and nearby Anteo Bridge is located, but major roads are insufficient.
Adjacent Seoktan 2-ri Village Hall and Namgok-ri Village Hall are located, and Okcheon Pre-historic Park and Anteo Pre—historic
Park are located as linked resources. Large—scale agricultural land and livestock pollutants are distributed as surrounding pollutants.

SREAIEE H233 AH4Z, 2021



ok

237 Loly 337

Table 8. On-site investigation results for major proposed sites(5)

sub—basin ID 1D 136

Hyeonri 66, Annae—myeon, Okcheon—gun,

Location Chungcheongbuk-do

: Site boundary

: National and public lands

: Purchased land

: Restored land

: Livestock industry
: Aquaculture

Geumgang River __ sf
i _\] ¥s

: Industry
e 3e A

It is possible to secure a large—scale area that can be restored, but the area of neighboring national and public lands are insignificant.
A number of adjacent purchased land are located, National Route 37, 575 and 502 are located, and nearby Annae—myeon Community
Center, Hyeonri Village Hall, and Guided Elementary School are located. Sinchon Hanul Village Multipurpose Experience Center is located
as a linkable resource, and it is an area where large—scale agricultural land and livestock pollutants are distributed.
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Appendix 1. The evaluation results of each factor of dam floodplains in Sub—basin(from 1st to 20th)

. .| Sub—basin Distance Flooded Stagnant Degree of Cultivated Water
Priority from of Slope Confluence Algae . Total
ID area water area area quality
water bloom
1 133 0.66 0.32 0.57 0.975 0.162 0.59 0.89 0.78 4.947
2 134 0.66 0.32 0.57 0.975 0.162 0.59 0.89 0.78 4.947
3 123 0.66 0.192 0.57 0.975 0.162 0.59 0.89 0.78 4.819
4 112 0.66 0.32 0.57 0.975 0.162 0.59 0.89 0.468 4.635
5 136 0.66 0.32 0.57 0.975 0.162 0.59 0.89 0.468 4.635
6 86 0.396 0.32 0.57 0.975 0.162 0.59 0.534 0.78 4.327
7 115 0.66 0.32 0.57 0.975 0.162 0.59 0.89 0.156 4.323
8 55 0.66 0.32 0.57 0.975 0.162 0.59 0.534 0.468 4.279
9 130 0.66 0.192 0.57 0.975 0.162 0.354 0.89 0.468 4.271
10 81 0.66 0.32 0.57 0.975 0.162 0.59 0.178 0.78 4.235
11 69 0.396 0.32 0.57 0.975 0.162 0.59 0.89 0.156 4.059
12 81 0.66 0.32 0.342 0.975 0.162 0.59 0.178 0.78 4.007
13 136 0.66 0.32 0.57 0.975 0.162 0.59 0.178 0.468 3.923
14 62 0.396 0.192 0.57 0.975 0.162 0.59 0.178 0.78 3.843
15 76 0.396 0.192 0.57 0.975 0.162 0.59 0.178 0.78 3.843
16 78 0.396 0.192 0.57 0.975 0.162 0.59 0.178 0.78 3.843
17 134 0.66 0.32 0.114 0.975 0.162 0.59 0.178 0.78 3.779
18 55 0.66 0.32 0.342 0.975 0.162 0.59 0.178 0.468 3.695
19 94 0.66 0.32 0.57 0 0.162 0.59 0.89 0.468 3.66
20 138 0.66 0.32 0.57 0 0.162 0.59 0.89 0.468 3.66
E ;: : E ) : :; ) = e I st priority
& I 2nd priority
) 1 3rd priority
r“ I 4 priority
» o - d ( ,i f I 5+ priority
i - i ) i ) Q i ) ) g
Distance from of water Slope Flooded area Confluence
4
- = | = = : ¢4
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o » P~ ) \
/ ( ‘
4 4 "; N\
i ‘: e " w . QM -
i i =5 i o I Y o= = -
Stagnant water area  Degree of Algae bloom  Cultivated area Water quality Total evaluation
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Appendix 2. The evaluation results of each factor of riparian zone in Sub—basin(from 1st to 20th)
. . . . Nonpoint Inflow
. Sub-basin | Conservati | Purchased | Wild Green area | Nature | Cultivated . .
Priority . . pollution | pollution Total
ID on value land habitat | connectivity | resources area
source load
1 15 0.441 0.164 0.232 0.273 0.177 0.363 0.522 0.6 2.772
2 86 0.441 0.164 0.232 0.273 0.118 0.363 0.522 0.6 2.713
3 90 0.294 0.246 0.232 0.273 0.177 0.363 0.522 0.6 2.707
4 63 0.294 0.164 0.348 0.273 0.118 0.363 0.522 0.6 2.682
5 78 0.441 0.164 0.116 0.273 0.177 0.363 0.522 0.6 2.656
6 133 0.441 0.164 0.232 0.273 0.059 0.363 0.522 0.6 2.654
7 40 0.441 0.246 0.348 0.273 0.059 0.363 0.522 0.4 2.652
8 100 0.294 0.164 0.232 0.273 0.118 0.363 0.522 0.6 2.566
9 123 0.294 0.164 0.232 0.273 0.059 0.363 0.522 0.6 2.507
10 113 0.147 0.246 0.232 0.273 0.118 0.363 0.522 0.6 2.501
11 31 0.294 0.164 0.348 0.273 0.177 0.121 0.522 0.6 2.499
12 48 0.147 0.246 0.348 0.273 0.118 0.242 0.522 0.6 2.496
13 115 0.441 0.246 0.348 0.273 0.059 0.363 0.348 0.4 2.478
14 130 0.441 0.164 0.116 0.273 0.118 0.242 0.522 0.6 2.476
15 24 0.441 0.164 0.348 0.091 0.177 0.121 0.522 0.6 2.464
16 64 0.294 0.164 0.116 0.273 0.118 0.363 0.522 0.6 2.45
17 101 0.294 0.164 0.232 0.273 0.118 0.242 0.522 0.6 2.445
18 122 0.294 0.164 0.232 0.182 0.059 0.363 0.522 0.6 2.416
19 109 0.441 0.164 0.116 0.273 0.177 0.121 0.522 0.6 2.414
20 131 0.441 0.164 0.116 0.273 0.177 0.121 0.522 0.6 2.414
C\”\

I 1st priority

N 2nd priority

3rd priority

B 4 priority

I 5+ priority

4

s

<

4

Conservation value

Purchased land

Wild habitat

Green area connectivity

s

4

4

4

&

Nature resources

Cultivated area

Nonpoint pollution source

Inflow pollution load

Total evaluation
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