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Abstract

Riverbank filtration for water supply has been employed for about 150 years in developed countries.
In Korea, the feasibility of riverbank filtration has been investigated since 1990’s for large river
basins, to find a solution to stably meet the ever—increasing demand for water. Recently, some cites
in the Nak-dong River Basin have been supplying the water through riverbank filtration. This
research studies the feasibility of riverbank filtration in Seoul. Analytic Hierarchy Process (AHP),
which selects the most optimal alternative by hierarchically classifying various attributes and then
quantifying the importance of each attribute, was applied to candidate locations for the selection of
riverbank filtration site. The Kwangnaru district, which has advantages in water quality and close
connectivity to the existing water purification facility, was selected as the most optimal site.

keywords : riverbank filtration, Han River, AHP, site suitability analysis
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Table 1. Some Examples of Riverbank Filtration
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Location Well field Description (m day)
Rhine River in Germany Dusseldorf 70 vertical wells, 18 radial collector wells 357,600
Llobregat River in Spain Cornella 26 extracting wells, 7 recharge wells 62,000
Limmat River in Swiss Hardhof 9 vertical wells, 4 radial collector wells 15,000
Donau River in Austria Lobau 8 radial collector wells 136,000
Donau River in Hungary Csepel 256 vertical wells, 30 radial collector wells 150,000
Missouri River in USA Nearman single radial collector well 120,000
Kansas River in USA Kansas City 1 collector well 151,200
Ohio River in USA Louisville 2 collector wells 75,600
Nakdong River in Korea Chanwon 14 vertical wells 260,000

Tan Cheon in Korea Seongnam vertical and collector wells -

Han River in Korea US Army Camp 21 vertical wells 10,000
Bukhan River in Korea Gapyeong infiltration gallery 15,400
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Fig. 1. Concept of Riverbank Filtration
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Table 2. Pairwise Comparison

Relative importance between element i and j

Intensity of importance(a,;)

i and j is equally important 1
i 1s slightly more important than j 3
i 1S quite more important than j 5
i 1s very more important than j 7
7 1s absolutely more important than j 9
Intermediate values between two adjacent judgements 2,4, 6, 8
Table 3. Pairwise Comparison Matrix
element 1 element 2 element 3 element 4
element 1 1 apy a3 ayy
1
element 2 — 1 Qg3 oy
Q9
1 1
element 3 — — 1 az,
a3 Qg3
1 1 1
element 4 — — — 1
[ Aoy Asy
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Table 4. rr of NxN Pairwise Comparison Matrix
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Suitability Index (SI)

Level 1 Level 2 Level 3 7 Level 4 Level 5
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Geological Aquifer thickness
Features River path changeability
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Special water quality HEH-H
Distribution of pollution source and extent
Water
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Stream flow during drought season
Water
Shortage Water supply deficit

Facilityarea
Housing and residents

™ Cost Working expenses
Water price
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Fig. 4. Elements for Site Suitability Analysis of Riverbank Filtration
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Table 5. Pairwise Comparison Matrix Down to Level 3

Level| Factors Pairwise comparison matrix RIW Cgrlilj
Possibility Urgency Efficiency
Suitability Possibility 1 2 2 0.5000
1 Index OK
(SD) Urgency 1/2 1 1 0.2500
Efficiency 1/2 1 1 0.2500
Geological Water
features quality
Possibility | Ccological 1 1/2 03333 | OK
features
Water 2 1 0.6667
quality
Water Water
pollution shortage
2 | Urgency Water 1 1/3 02500 | OK
pollution
Water
shortage 3 1 0.7500
Cost Facilities
Efficiency Cost 1 2 0.6667 OK
Facilities 1/2 1 0.3333
Permeabilit Aquifer River path Developable
v thickness changeabhility amount
Permeability 1 1/2 1/3 1/7 0.0913
) Aquifer
Geological thickness 2 1 1 1 0.2644 OK
Features
River path
changeability 3 1 1 I 0.2837
Developable 7 1 1 1 0.3606
amount
General Special
water quality | water quality
g | Water General 1 1/5 0.1667 | OK
Quality water quality
Special | 5 1 0.8333
water quality
Streamflow during Water deficit
drought season
Water Streamflow duri OK
Shortage | >treamtlow during 1/3 0.2500
drought season
Water deficit 0.7500
F41E #85E 20084 81 831




Table 5. Continued

Level | Factors Pairwise comparison matrix RIW C;?ls(:;_
Dlstgbutlon of Surface
pollution source water qualit
and extent quatty
Water Distribution of OK
Pollution pollution source 1/3 0.2500
and extent
Surface
water quality 1 0-7500
Facility area Hous.lng and Working Water price
residents expenses
Facility area 1 1/3 1/3 1/7 0.0688
3 Cost Housing and 3 1 1 1/3 01934 | OK
residents
Working 3 1 1 1/3 0.1934
expenses
Water price 7 3 3 1 0.5444
Width of Distance to Connectivity to
terrace land users existing facilities
teVIZ;‘iteh lgfl ] 1 1/2 15 0.1222
Facilities Distance to OK
2 1 1/3 0.2299
users
Connectivity to 5 3 1 0.6479
existing facilities
4.8 =2 7l 1239 mERAS 142 Al ol Fu
SN AL HEA H 3 <"l o == 5L =1
AR ALTONNE Aol wag ) o (TEA AIWERRE SRS AT e
i g 283t 74 A a545A 9 st $85 &
ol ERerE 4RAZ Beae Wete] A o i o .
3z 33 A AH PO : o
A, B AT Aelst AWS o3k Ax]HA Aslol| tisllA] AT HSITHTable 6). Fig. 8 i1~
B 219 9jx]ro
WA on A Fael AFULRE B 7

Table 6. Terrace Lands of the Han River and Their Characteristics

. T Avgrage . Alluvial thickness(m)
Location (k) width River bed Terrace land
(m) Average Range Average Range

Kwangnaru 12.8 82 5.6 45 ~ 6.7 13.0 9.0 ~ 17.0
Jamsil 5.4 109 4.8 23 ~ 175 11.1 96 ~ 125
Ttukseom 9.6 86 4.5 40 ~ 50 16.8 157 ~ 179
Jamwon 52 56 4.0 26 ~ 55 15.1 149 ~ 153

Banpo 6.4 89 3.7 23 ~ 51 - -
Ichon 8.0 62 52 1.8 ~ 87 115 10.0 ~ 13.0
Yeouido 3.8 186 159 11.7 ~ 20.1 17.6 109 ~ 242
Yangwha 11.7 82 13.2 9.0 ~ 173 15.8 137 ~ 178
Mangwon 8.8 183 11.3 11.3 15.2 116 ~ 187
Nanji 3.2 242 20.2 14.0 ~ 30.0 157 10.0 ~ 21.3
Kangseo 2.0 170 29.1 270 ~ 31.2 28.6 27.0 ~ 30.2

*The Office of Waterworks Seoul Metropolitan Government, 2005
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Table 7. Suitability Index of Four Sites in Han River Basin

Fig. 8. Locations of Terrace Land of the Han River

Level 1 Level 2 Level 3 Level 4 Level 5 erlivaia.lrlr Jamsil | Ichon | Yangwha
fb‘ffft} Possibility | Ceological Permeability 0.0016 | 0.0029 | 0.0029 | 0.0029
Index Aquifer thickness 0.0115 | 0.0047 | 0.0047 | 0.0115

(SI) River path changeability 0.0309 | 0.0119 | 0.0045 | 0.0309
Developable amount 0.0170 | 0.0170 | 0.0170 | 0.0387
X:ﬁ% General water quality 0.0372 0.0049 | 0.0049 | 0.0049
Special water quality Fe 0.0227 | 0.0087 | 0.0087 | 0.0087
Mn 0.0227 | 0.0227 | 0.0227 | 0.0087
NO; 0.0227 | 0.0087 | 0.0087 | 0.0087
NH,4 0.0227 | 0.0087 | 0.0087 | 0.0087

Water Distribution of pollution
Urgency pollution cource and extent 0.0015 | 0.0039 | 0.0102 | 0.0102
Surface water quality 0.0313 0.0313 | 0.0104 | 0.0104

Water Stream flow during

shortage drought season 0.0272 | 0.0272 | 0.0272 | 0.0272
Water supply deficit 0.0940 | 0.0940 | 0.0940 | 0.0940
Efficiency Cost Facility area 0.0080 | 0.0080 | 0.0080 | 0.0080
Housing and residents 0.0210 0.0210 | 0.0210 | 0.0210
Working expenses 0.0210 | 0.0210 | 0.0210 | 0.0210
Water price 0.0636 | 0.0636 | 0.0636 | 0.0636
Facilities Width of terrace land 0.0008 | 0.0008 | 0.0008 | 0.0008

Connectivity to existing
facilities 0.0121 | 0.0121 | 0.0121 | 0.0121
Distance to users 0.0187 0.0169 | 0.0169 | 0.0187
Sum 0.4832 | 0.3902 | 0.3684 | 0.4110
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