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Derivation of Important Factors the Resilience of Purchased Land in the Riparian Zone Using

AHP Analysis™

Seung-Jun Back’, Chan Lee’, Jae-Hoon Jang®, Hyun-Kyung Kang®’, Soo-Dong Lee®

O OF
4= =

B ATE ST jER ] Belo] GRS nlXL A0l Tleki 1 FRES FRHOR APYste] ti4ER]
047 BB RSP 9t B Aol Bag 2488 ANk g e dse vest 2
3 BRANAE 5o 34740 BTy ouGEe FEskgon, Bl AR} Wsfo]
; T, BelH 48 o, BelH o3 4 QLS aekch B, BE 2aldel
H= B, ASA ANAPUAHP) 242 AN Ak thrEAe] BUR Ao T2H SPPA, oPYEE

EAg 5 B HA9 T, 2 AR B4 AL QEe 2 EXE
Q912 TR B 9TARE AT B 0L TelEAY Bae BEAE nefs
3 A o] §8% AU B8 4 U Ao slrjHck

ABSTRACT

This study aims to present reference data necessary for developing evaluation indicators to analyze the actual
resilience of purchased land by investigating the factors that affect the restoration of the purchased land in the
riparian zone and quantitatively calculating its importance. The main results are as follows. Firstly, this study
identified 34 potential resilience factors through a literature review encompassing domestic and overseas
studies and derived seven ecological responsiveness factors, six physical responsiveness factors, and four
managerial responsiveness factors through the Delphi survey. Secondly, reliability analysis and Analytic
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Hierarchy Process (AHP) analysis derived the following important factors: structural stability of the vegetation

restored in the purchased land, species diversity of wildlife, structural stability of wildlife, the size of restored

wetland after purchase, number of plant species, and the land cover status adjacent to the purchased land. The

study results are expected to be helpful information for ecological restoration and management plans reflecting

reinforcing factors for resilience at each stage of land purchase, restoration, and management.

KEY WORDS: ECOLOGICAL RESPONSIVENESS, PHYSICAL RESPONSIVENESS, MANAGERIAL
RESPONSIVENESS, STRUCTURAL STABILITY OF VEGETATION
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[Deriving evaluation items by sector from literature review|

— | Delphi survey-Analysis |

| Validity test of evaluation items |

— | Reliability analysis |

|Examinati0n of hierarchical structure among evaluation items|

— | Importance(AHP) analysis |

|Deriving relative importance by class and compound weight|

Figure 1. Research Process.

2, 27t d

HREAE S e AL WA A e
of TR A, el 52 SAT AYol Uk AEAR
Sgeon] HAYIES et 2ok A, SHA o
SEASH s AT L A-elo] that Aol Fra
spit olape] ARAET} B 275t 2 A}

_,d
2

~

2
10 olr

o T ALE 233t AFo] Y= A o) shel s
1A AEZLR ATk A, 1340 A5E AR
T+

F7h2 ARE Sl ARAEH 5 2
¥ ol 43 5 Bl L9 F 503 Al

k. & Aol E-mails S8f wlFEE 24 &

% 3457} 8l5u]o] HAo] 28H YlrkTable 1).

Table 1. Demographic characteristics of experts

Classification No. Ratio(%)
Academi B. A 4 11.7
Joewa o w
Ph. D 16 47.1
. Landscape 22 64.7
Major Ecology 12 353
Less than 5 8 23.5
Carrier in 5~10 11 324
Related Field 10 ~ 15 5 14.7
(Year) 15 ~ 20 6 17.6
More than 20 4 11.8
University/College 9 26.5
Workplace Public Institutions 12 353
Research Institute 7 20.6
Corporation 6 17.6
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Table 2. Derivation of preliminary important factors for evaluating the purchased lands of the riparian zones

Classification Item a b c de f g h i j k I mn o p q r s t: No
Plant life type °
Number of plant species. o = o ° ) o o . .
Vegetation cover ratio ° °
Naturalized ratio e o o o °
Vegetation richness °
Perennial/annual plant
ratio
Vegetation habitat
diversity
. Structural stabilit ° o o .
Ecolqglcal Number of animzl
responsiveness . o o o o o °
species
Species diversity e o o o o o
Animal habitat diversity ) °
Wildlife conservation
Wildlife value
National protected
species
Advantages of each
. 2
biota
Structural stability [ ° ° 3
5
3

— N 00—

Vegetation

[ ]
—

NN O iR

Ratio of open water : o : o o o °

Green area ° ° °
Ratio of impermeable
Base surface'

. Number of biotope
environment . . 2
types
Ratio of existing
vegetation areas

Physical Wetland scale o °
responsiveness Surrounding land cover . o o °
Path of wildlife
migration
. Area of open water ° .
Surrounding
. Pollutants area by
environment . ] .
distance
Distance to other
wetlands
Distance to the river [ ° .
Education and training ° °
Management
companions
Management budget ° ° °
Managerial :Institutional. Number of managers ° ° °
responsiveness. capability Frequency of monitoring ° ° °
Management system
maintenance
Policies, rules, and
regulations
a. Kim and Cho(1999), b. Koo and Kim(2001), c. Park et al.(2016), d. Han et al.(2004), e. Lee(2005), f. Yang et al.(2005), g. Ministry of Environment(2007), h.
Kim(2008), i. Park et @l.(2009), j. Jeong(2010), k. Kim er al.(2011), 1. Ministry of Land, Infrastructure Transport and Tourism(2010), m. Li(2015), n. Joint
ministries(2016), o. Park and Kim(2015), p. Eum(2016), q. Lee et al.(2016), r. Kim et al.(2017), s. Kim et a/.(2018a), t. Kim et al.(2018b)
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Table 3. Delphi survey result

Positive answer
Classification Item Mean géi?i?;i Reasona.  Very Ratio CVR
ble Reasonable; (%)
Plant life type 2.68 1.17 7 2 36.0 —0.28
Number of plant species 4.35 0.73 15 16 96.9 0.94
Vegetation cover ratio 3.74 1.14 9 11 80.0 0.60
Vegetation Natura.lized. ratio 3.29 1.27 7 8 57.7 0.15
Vegetation richness 291 1.16 7 3 47.6 —-0.05
Perennial/annual plant ratio 2.38 1.26 6 2 27.6 —0.45
_ Vegetation habitat diversity 2.85 1.23 5 4 42.9 —0.14
reico";;’i%‘;?éss Structural stability 4.32 0.73 16 15 96.9 0.94
Number of animal species 4.29 0.80 13 16 96.7 0.93
Species diversity 3.50 0.90 17 3 76.9 0.54
Animal habitat diversity 2.85 1.21 7 3 45.5 —0.09
Wildlife Wildlife conservation value 2.41 1.10 5 1 24.0 —0.52
National protected species 2.38 1.07 1 20.8 —0.58
Advantages of each biota 2.24 1.35 2 27.6 —-0.45
Structural stability 4.32 0.73 16 15 96.9 0.94
Ratio of open water 4.29 0.80 13 16 96.7 0.93
Green area 2.88 1.25 45.5 —0.09
Base Ratio of impermeable surface. 2.76 1.13 40.0 —-0.20
environment | Number of biotope types 2.88 1.23 47.8 —0.04
Ratio of existing vegetation areas ~ 4.29 0.80 13 16 96.7 0.93
Physical Wetland scale 4.29 0.80 13 16 96.7 0.93
responsivencss Surrounding land cover 4.29 0.80 13 16 96.7 0.93
Path of wildlife migration 2.68 1.04 5 1 333 —0.33
Surrounding Area of open water 2.88 1.23 8 3 47.8 —0.04
environment | Pollutants area by distance 2.65 1.07 1 333 —-0.33
Distance to other wetlands 3.88 0.84 13 9 95.7 0.91
Distance to the river 3.88 1.07 10 12 88.0 0.76
Education and training 2.71 1.14 6 2 36.4 —0.27
Management companions 2.47 1.08 1 25.0 —0.50
Management budget 3.26 0.86 9 3 66.7 0.33
Managerial  Institutional Number of managers 3.26 0.83 11 2 68.4 0.37
responsiveness | capability Frequency of monitoring 3.21 0.91 9 3 60.0 0.20
Management system 274 0.99 5 2 304 039
maintenance
Policies, rules, and regulations:  3.24 0.89 9 3 63.2 0.26
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Table 4. Reliability coefficient according to classification system

Z)4>(CI: Consistency
e Ao BA

S AR, oHEE, I,

Ecological responsiveness Physical responsiveness Managerial
Classification Overall S p relsp(:.risi\./enelss
Vegetation Wildlife Base environment er?zf::mlerﬁ I;Sa;;):ﬁ?;
Cronbach’a 0.894 0.582 0.801 0.665 0.717 0.705
Table 5. Relative weight by high class
High class Item (N) Relative weight Priority CI
Ecological responsiveness 6 0.443 1
Physical responsiveness 6 0.291 2 0.0015
Managerial responsiveness 4 0.266 3
Table 6. Relative weight by low class
Low class Relative weight Priority CI
Vegetation 0.245 1
wildlife 0.175 4
Base environment 0.221 2 0.0021
Surrounding environment 0.193 3
Institutional capability 0.166 5
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Table 7. Relative weight by sub index
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2 st A;xo|glom, A2 A 7F 0.262, ‘e
aJAP o] 0.255, TR} 427F 0.199 £o2 =ZE

7} SIAISE AlFA ] S % AT gt g
2 182 0.0008~0.0020 0.2 EA o] ZAL]| tist A
dol o= AR ISt FAE(AHP) AERANE &
3 AT, HIAS LAl Al sl itk Zkzke] 7t
SAE &P o, o]t AE vigto 2 AHE x|
T 7FsAE APgskelnh AlFEA RS T THsAE A
Aol Gtz QFgA 0] 0.0651 2 7Y Fash FgEoR B4
ol on opsE ‘FTHYE7} 0.0301, oY EES] Hx
QFg4d 0] 0.0295, 7|9E2Hg 9] “GA|7FE" 7} 0.0280, 4]AY <]
A EF7F0.0256, RS Q] FHER] T]E 0] 0.0233
£0=2 EEHt 22d T /A9 v AR
52 AR =t Y wiEX ] IEEE A FIHA] A
THo| AF] 7hsdt A xE wehEr A 5 9
gAY o Foult AR 8E 5 U ACE V)

ek

High class (A) Low class (B) Sub-index impﬁft{:lﬂ:\ée ©) CI h\;tzig;ﬁt%d
Vegetation cover ratio 0.164 0.0178
Vegetation Structural stability 0.600 0.0020 0.0651
Ecological Number of plant species 0.236 0.0256
responsiveness Species diversity 0.388 0.0301
Wildlife Structural stability 0.381 0.0008 0.0295
Number of animal species 0.231 0.0179
Wetland scale 0.435 0.0280
Base environment Open water ratio 0.286 0.0014 0.0184
Physical Existing vegetation area ratio 0.279 0.0179
responsiveness . Surround land cover 0.414 0.0233
fﬁiffffiﬁ‘(’l Distance from river 0.324 0.0009 0.0182
Distance to other wetlands 0.262 0.0147
Policies, rules, and regulations 0.262 0.0116
Managerial Institut@nal Frequency of monitoring 0.284 0.0016 0.0125
reésponsiveness capability Number of managers 0.199 0.0088
Management budget 0.255 0.0113

" Integrated weight = High class weight (A) x Low class weight (B) x Sub-index weight (C)
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