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ABSTRACT

The Korean government has purchased land properties alongside any significant water bodies before
setting up the buffers to secure water qualities. Since the annual budgets are limited, however, there
has always been the issue of which land parcels ought to be given the priority. Therefore, this study
aims to develop efficient mechanism for land acquisition priorities in stream corridors that would
ultimately be vegetated for riparian buffer zones.

The criteria of land acquisition priority were driven through literary review along with experts’
advice. The relative weights of their value and priorities for each criterion were computed using the
Analytical Hierarchy Process(AHP) method.

Major findings of the study are as follows:

1. The decision-making structural model for land acquisition priority focuses mainly on the reduction
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of non-point source pollutants(NSPs). This fact is highly associated with natural and physical
conditions and land use types of surrounding areas. The criteria were classified into two
categories-NSPs runoff areas and potential NSPs runoff areas.

2. Land acquisition priority weights derived for NSPs runoff areas and potential NSPs runoff areas
were 0.862 and 0.138, respectively. This implicates that much higher priority should be given to the
land parcels with NSPs runoff areas.

3. Weights and priorities of sub-criteria suggested from this study include: proximity to the
streams(0.460), land cover(0.189), soil permeability(0.117), topographical slope(0.096), proximity to the
roads(0.058), land-use types(0.036), visibility to the streams(0.032), and the land price(0.012). This
order of importance suggests, as one can expect, that it is better to purchase land parcels that are
adjacent to the streams.

4. A standard scoring system including the criteria and weights for land acquisition priority was
developed which would likely to allow expedited decision making and easy quantification for priority
evaluation due to the utilization of measurable spatial data.

Further studies focusing on both point and non-point pollutants and GIS-based spatial analysis and

mapping of land acquisition priority are needed.

Key Words : Non point Source Pollutants(NSPs), Water Quality Protection, AHP(Analytic Hierarchy
Process), Riparian Vegetated Buffers.
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Table 1. Land purchases by riparian distance.

Distance Sum ~ 50m 51~100m 101~300m
Area(1,000m?) 7,576 3219 117 663
Ratio(%) 100 425 15 8.8
Distance 301 ~500m 501~1,000m 1,000m ~ -
Area(1,000m?) 850 1,596 1,131 -
Ratio(%) 112 21.1 14.9 -

Source: Kang, 2009.
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Level Land Acquisition Decision
I (for Reparian Buffers)
Level Areas of NSPs Potential areas of NSPs
il (Routine/Mechenism) (Land-use change / Development opportunity)
Level proximity top(?— land soil proximity| | visibility land-use land
to the graphical perme- to the to the .
m cover .. types price
streams slope ability roads streams
Figure 1. AHP model in Land Acquisition Priority Decision.
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 ZF 6075 A4 T o|vdR B 4555 & U Table 37 ZTh
Table 2. Characteristics of Respondents.
Man Woman
Sex
18 12
Design Construction Govement Education Research Etc.
Work office
12 4 5 1 2 6
Eco-restoration Environment Landscape Etc.
Major
5 7 15 3
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Table 3. Factors/Actors of Appraisal for Land Acquisition Priority Decision.

Target

Factors of Appraisal Actors of Appraisal

proximity to the streams How much alliance does the site have from the streams?

Land Areas of topographical slope How steep is the slope of the land?
NSPs land cover How rugged is the surface of the land?
Acquisiti . o . . . .
cquistaon soil permeability How permeable is the rainwater into the soil?
Priority proximity to the roads How accessible is the roads/paths toward the site?
Potential  Visibility to the streams How directly visible are water landscapes?
Decision
areas of How available does the land-use type of the site makes
Nsps  land-use types

out for land development?

land price How reasonable is the land price?
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Table 4. Outcome of Weight.
Target High Weight Factors of Appraisal Low Weight Final Weight (Rank)
proximity to the streams 0.534 0.460 (1)
Areas of topographical slope 0.111 0.096 (4)
NSPs 0802 land cover 0219 0.189 (2)
soil permeability 0.136 0.117 (3)
proximity to the roads 0.419 0.058 (5)
Potential areas visibility from the streams 0.231 0.032 (7)
of NSPs 0138 land-use types 0.260 0.036 (6)

land price 0.090 0.012 (8)
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Table 5. Standard Score Criteria for Land Acquisition Priority Decision.

Fact f
Target ac Ors. © Actors of Appraisal Standard Score Criteria Weights
Appraisal
Under 50m 100
Distance from
imi 50m ~250m 75
‘ It’:loxn;uym the border 0.460
o the streams of water bodies” 250m ~500m 50
500m ~1,000m 25
0~2% 100
o 2~7% 80
Slope division from
Topographical ~ the Detailed Soil Map 7~15% 60 0.096
slope (Rural Development 15~30% 40 '
Administration)”
30~60% 20
60% ~ 0
Forest(0.231) 100
Areas of Grassland(0.112) 85
NSPs Coefficient of Field(0.092) 70
roughness for
Land land surface’ Paddy Field(0.05) 55 )
cover (Land Cover Mapping City(0.043) 40 0.189
division, Ministry of
. Bare Ground(0.040) 25
Environment)
Wetland(0.028) 10
Pawnee(0.015) 0
Excessively drained ( > 25) 100
) . Well drained(12.0-25.0) 80
Soil drainage by
Soil the soil type and Drained(4.0-12.0) 60 0117
permeability saturated hydraulic Less drained(0.5-4.0) 40 '
conductivity” :
Il drained(0.1-0.5) 20

Excessively undrained( < 0.1) 0
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Table 5. Continued.
Factors of . .o .
Target . Actors of Appraisal Standard Score Criteria Weights
Appraisal
Proximity Development Under 50m 100
to the Area Ratio” of 50m ~160m 70 0.058
roads roadside land 160m ~ 40
Close(~400m) 100
Visibili Visible .
DY e Middle Short o, Middie(~800m) 70
from range of visible area” . i 0.032
the streams g Distant(800m ~) 40
Invisible Area 10
Commercial areas 100
Urban  Residential areas 95
areas(100) Industrial areas 90
Potential Green areas 85
areas of Building-to-Land Ratios Planned control
NSPs and Floor area ratios areas 75
Land-use within Special-Purpose 0.036
types Areas in National Control ~ Production control 65 ’
Land Planning and areas(75) areas
Utilization Act Conservation and 55
control areas
Agricultural and forest areas(50) 50
Natural environment
. 25
conservation areas(25)
Low(bottom 25%) 100
L Apprai |
and ppraised value Middle(25 ~75%) 70 0012
price of land
High(upper 25%) 40

1) ‘Distance from border of water bodies’ criteria in priority score standard from the "Guideline on Land Purchase
and Management Practice Procedure,
2) ‘Slope criteria of division’ in ‘Physical Factors’ from ‘Slope division from the Detailed Soil Map’(Rural
Development Administration) was used
3) ‘Coefficient of roughness for land surface’ was referred to the Park and Lee(2008)’s average number calculated
from the 8 large categories but for the wetland and water Areas
4) Soil Permeability Ratio from ‘Detailed Soil Interpretive Map’ of Rural Development Administration
5) Standard division referred to ‘proximity from the roads’ from Lee(2001) p.48
6) The standard criteria of ‘Close-Middle-Distant visible range view’ referred Shin(2003) p.30
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