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ABSTRACT : This paper proposes a village level settlement environment diagnostic indices in rural areas which can apply to

analyze various conditions at village level. A living space in rural areas has been changed with a diverse aspect according to living

infrastructure, industrial structure, accessibility to neighbor city and so on. This indicators considered these mega-regionalization of

economy and lifestyle in rural areas. The indicators consists of basic indices for all types villages and convenience service indices

for center villages and the other neighbor ones classified by a functionality of their convenience facilities. As the results of delphi

expert survey and a field validation, rural village settlement environment diagnostic indicators were selected 3 types, 15 domains, 24

subdomains and 61 items. And these indicators weight were determinted by AHP method. These developed indicators were used to

diagnosis settlement conditions of 31 villages, located on county of Yeongdong. to validate a applicability and feasibility.
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Table 1. Frequency of adoption of index in previous research

Division A B C D E F G H I J K L M Select
Population O 0 O O] O | O O | O] O O
Dwelling O O] O | O O O O
Health O] O | 0|0 O
Fitness O O O
Labor O @) O O
Economic O | O | O O] O] O O O
Industry O O
Education O O O @) O O O O
Culture O | O (ON©) O O O O
Environment O O O O O @) O @) O O O
Traffic O ONGO) O O O O
Welfare O O O O O O O
Social O O O O
Information O O O
Safety Ol 0 O] O @) O
Land use @) O O
Living convenience O Ol 0O | O O
Disaster O O
Income and consumption O O @)
Quality of life O
Foundation of living @) @) @) O
Foundation of production O @) @)
Handling of supply O @)
Amenity O O
Community participation O O @) O O

A: Kim et. al., 2013 B: Kim et. al.,, 2007 C: MAFRA, 2016b D: Kim et al., 2014b E: Kim et al., 2010a F: Mo et al., 2014 G: Park,
1997 H: Statistics, 2016b I: NGII, 2014 J: Song and Kim, 2013 K: kim et al., 2010a L: Kim et al, 2014a M: Kang et al., 2008

Table 2. Index area for expert opinion

Domain

Part

General feature

Administration characteristic, Industry characteristic

Population

General property, Quality of production, Multiple culture, Return to farm and rural, Human potential

Household

Multiple culture household, Return to farm and rural household, single-person household

Economic activity and job

Land use, Economic activity, Population of economic activity

Foundation of settlement living

House, Living Infrastructure, Community capacity, Public service, Convenient facilities

Environment and landscpae

Landscape, Protection of the environment, Amenity resources

Education

School, Day care, Academy

Health and walfare

Medical facilities, Pharmacy

Safety

Public order, Natural disasters, Industrial accident

Culture and leisure

Culture and physical training facilities, Community activity
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Table 3. Delphi survey statistics

Category Results
Male : 29 (90%
Gender e (00%)
Female : 3 (10%)
. Master degree : 2 (7%)
Education
Doctor degree : 30 (93%)
Research Institute : 6 (19%)
Occupation Public : 6 (19%)
University : 20 (62%)
Ist Phase : 97% (31/32)
Return
2nd Phase : 100% (31/31)
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Table 4. Configuration and weights of Settlement condition diagnosis index in rural villages

Evaluation factor

Index basis

: ; : : Metric standard
D D
Items 1fa}1§;1(;)851s 1;52:):15 Diagnostic indexes Existing | Modify | New
Natural Population growth rate |Gains and losses rate for ®
(0.16) birth and mortality
Population Social population growth rate |Gains and losses rate for °
structure (0.26) move in and out
(0.65) P— ;
Population aging rate (0.08) opulation 6r5ate ot over
. . Population rate of aged
Productive population (0.50) 15 to 64
Human and
social capital Return to farm migrant rate  |Return to farm migrant in P
0.24) (0.23) recent 5 years
Return to rural migrant rate  |[Return to rural migrant in °
Household (0.25) recent 5 years
structure
(0.35) Inverse Return to farm and rural | Inverse Return to farm °®
’ rate (0.17) and rural rate
The rate of elderly living alone |The rate of elderly living P
household (0.14) alone household
Grandchildren family rate (0.21) |Grandchildren family rate ( J
Field area rate (0.29) Field area rate [}
Basic index Land use Paddy area rate (0.26) Paddy area rate @
0.61) 0.37) Farm land area per household Farm land area per P
(0.45) household
Regional speciality products field Regional speciality P
area rate (0.17) products field area rate
Economic Greenhouse cultivated area rate |Greenhouse cultivated area °
activity and (0.16) rate
job Economic . . . .
. Environmentally friendly Environmentally friendly
0.18) activity in agriculture vitalization (0.19) agriculture vitalization i
industrial & ! &
(0.63) . Number of part time
Part time farmer rate (0.17) farmhouse rafe [ J
. Number of full time
Full time farmer rate (0.15) farmhouse. rafe [ J
Non farmer rate (0.16) Number of non farmhouse °
rate
Decrepit of house rate (0.15) House of over 30 years { J
rate
Residential Residential |Rate of the substandard household) Rate of the substandard
environment quality of minimum housing standard househqld of minimum o
(0.26) (0.65) 0.17) housing standard
. Number of household of
Drinking water supply level (0.22) slate roof rate [ J
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Table 4. Configuration and weights of Settlement condition diagnosis index in rural villages (continue)

Evaluation factor Index basis

Metric standard

Di i Di i
Items 1fa}1§;1(;)851s 1;52:):15 Diagnostic indexes Existing | Modify | New
Water supply using
Number of slate roof (0.11) household rate
Sewage propagated
Residential Sewage treatment level (0.17) household rate
quality . . City gas propagated
o (0.65) City gas using level (0.09) houschold rate o
Residential
environment Vacant house ratio (0.09) Vacant house ratio ( J
(0.26)
Environment pollution level Waste water treatment PS
. (0.49) usability
Environment e of noi q
(0.35) Number of environment pollution Nu.m er of noise an
vibration and stink o
source (0.51) . . e
inducing facilities
Community
. activity Community activity level (1.00) | Number of village event o
Community (0.56)
vitality C —
(0.14) ommunity Community group activity level | Operation formation in
group (1.00) town ®
(0.44)
Basic index ) Distribution and processing Number of distribution P
Foundation of facility  (0.61) and processing facility
(0.61) industry
facilities (0.57) Urban-rural Zx3c(})1ange facility Numbﬁ;lr of u;ba;;rural P
Industry (0.39) exchange facility
f -rural
structure Urban-rural exchange activity Number o urbe?nirura
0.09 Urban-rural participation rate (0.46) exchange activity ®
' participation household
exchange Number of visit
activity (0.43)| Urban-rural exchange attraction umber b VIStlors per
year for urban-rural [ ]
(0.54)
exchange
CCTV possession level (0.34) Checking CCTV [ ]
Accessibility of police office Accessibility of police
_ o
Public order (0.33) office
0.77) Patrol frequency (0.33) Patrol frequency
Safety Pedestrian environment safety . . .
P tisf
0.08) (035) edestrian satisfaction o
Number of official
Natural disaster frequency (0.33) | disasters investigated by [ J
Disaster the city
0.23
023) Number of man mad hazard Number of man mad
L
occurrence (0.32) hazard occurrence
Living Supermarket usability within town
Level. of | ¢orvice | infrastructure Living (0.43) Number of supermarket | @
service . :
. level | and cultural | infrastructure
index (0.56) facilities (0.70) Traditional market usability within| Number of traditional Py
(0.22) (0.33) town (0.29) market
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Table 4. Configuration and weights of Settlement condition diagnosis index in rural villages (continue)
Evaluation factor Index basis
. . . . Metric standard
D D
Items 12;%13?10 l?g:l?:nc Diagnostic indexes Existing | Modify | New
» Public parking lot usability withinj ~Number of public
Living .
. town (0.11) parking
Living infrastructure - — — — -
. Baking facilities usability within | Number of banking
infrastructure (0.70) e [
town (0.16) facilities
and cultural T . oy
s Cultural facilities usability within | Number of cultural
facilities Cultural and . [
. town (0.57) facilities
(0.33) physical - . - -
trairing Physical training facilities Number of physical P
usability within town (0.43) training facilities
Elementary school within town Checking elementary °
(0.39) school
Middle school within town (0.21)| Middle school usability ( J
School
Service |  Education (0.63) | High school within town (0.15) | High school usability | @
level facilities
(0.56) 0.32) School bus usability within town School bus usability
Level of (0.25)
s;rg;e Infan(t:ai(;ldder Day care facilities usability withinl Number of day care PY
(0.22) 037) town (0.53) facilities
Public county health center Public country health °
Medical usability within town (0.53) care usability
Hospital and service Medical facilities by general Number of medical
heal.t}}(?are 069 practitioner class usability within facilities by general o
facilities town (0.47) practitioner class
(0.35)
Pharmacy Convenience of purchase of
(0.31) specialty medicines (1.00) Number of - pharmacy ®
Dem@d Number of hinterland village Number of hinterland
population . o
Service Service (0.32) (1.00) village
demand| demand Demand
(0.44) (1.00) . Number of population of Number of population of
village . . . . o
hinterland village (1.00) hinterland village
(0.68)
Possession of interior and exterior Possession of interior and
Cultural and | Cultural and a exterior sports goods Y
physical physical sports goods usability (0.45) usability
Special training training
service (0.38) (1.00) Visiting cultural program Visiting cultural program °®
(0.44) frequency for lately year (0.55) frequency
Servi .
erv1.c e. . Hea]Fh. c are Med{cal Public local health center usability| Public local health center
accessibili facilities service within town (1.00) usabili [
ty index (0.62) (1.00) ' o
0.17)
Distance to central place (0.42) | Distance to central place ]
Service . .
. Service Service . . . . .
accessib o o Public transportation service Public transportation
o accessibility | accessibility . o
ility (1.00) (1.00) frequency (0.29) service frequency
(0.56) Rural transportation usability Rural transportation PS
(0.29) usability
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Table 5. Investigating items and code of Settlement condition diagnosis index in rural villages

Data Data

code Data name code Data name

S1 Total number of household S38 Airport

S2 Total number of population S39 Stable

S3 Population under 14 S40 Compost plant

S4 Population aged 14 to 65 S41 Number of community

S5 Population over 14 S42 Number of community group

S6 Birth population of previous year S43 Distribution and processing facility
S7 Mortality population of previous year S44 Urban-rural exchange facility

S8 Move in population of previous year S45 Number of urban-rural exchange participating household
S9 Move out population of previous year S46 Number of visitors per year

S10 Elderly living alone household S47 Number of official disasters

S11 Return to farm household S48 Number of man made hazard
S12 Return to rural household S49 Checking CCTV

S13 Inverse return to farm and rural household S50 Accessibility of police office

S14 Grandchildren family S51 Patrol frequency

S15 Total acreage under cultivation S52 Pedestrian satisfaction

S16 Field area S53 Number of supermarket

S17 Paddy area S54 Number of traditional market
S18 Fruit area S55 Number of public parking

S19 Total cultivation area S56 Number of backing facilities

S20 Regional speciality products field area S57 Number of cultual facilities

S21 Greenhouse cultivated area S58 Number of physical training facilities
S22 Environmentally friendly agricultural area S59 Elementary school usability

S23 Total number of farm family S60 Middle school usability

S24 Full time farmer S61 High school usability

S25 Part time farmer S62 School bus usability

S26 None farmer S63 Number of day care facilities
S27 Total number of house S64 Public country heath care usability
S28 Descript of house S65 Number of medical facilities by general practitioner class
S29 Substandard household of minimum housing standard S66 Number of pharmacy

S30 Vacant house S67 Number of hinterland village

S31 Water supply household S68 Number of population of hinterland village
S32 Sewage propagated household S69 Distance to central place

S33 Slate of roof S70 Public transportation service frequency
S34 City gas propagated household S71 Rural transportation usability

S35 Checking waste water treatment S72 Resident sports facilities usability
S36 Railway S73 Visiting cultural program frequency
S37 Highway S74 Public local health center usability
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Table 6. Scoring method of Settlement condition diagnosis index in rural villages

Diagnostic index Equation (X) Index score Diagnostic
system
Natural Population growth rate (S6-S7)/S2 * 100 X + 100 rate
Social population growth rate (S8-S9)/S2 * 100 X + 100 rate
Population aging rate S5/82 100 - X / 0.206 rate
Productive population S4/S2 100 - X / 0.634 rate
Return to farm migrant rate S11/S1 * 100 X rate
Return to rural migrant rate S12/S1 * 100 X rate
Inverse Return to farm and rural rate] S13/(S11+S12) * 100 100 - X rate
The rate of elderly living alone S10/S1 * 100 100 - X rate
household
Grandchildren family rate S14/S1 * 100 100 - X rate
Field area rate (S16+S18)/S15 * 100 X rate
Paddy area rate S17/S15 * 100 X rate
(100 point) more than 12,500mi, (75 point) 12,500~10,000,
Farm land area per household (S16+S17+S18)/S23 (50 point)7,500~10,000m , (25 point)2,500~7,500, rate
(0 point) less than 2,500ni
Regional spe:rlziltifat];roducts field $20/S19 * 100 X rate
Greenhouse cultivated area rate S21/S19 * 100 X rate
Environmental.ly friepdly agriculture $22/519 * 100 X rate
vitalization
Part time farmer rate S25/823 * 100 X rate
Full time farmer rate S24/823 * 100 X rate
Non farmer rate $26/S23 * 100 100 - X rate
Decrepit of house rate S28/S27 * 100 100 - X rate
Rate of t.he substanc?ard household of| $20/S27 * 100 100 - X rate
minimum housing standard
Number of slate roof S33/S27 * 100 100 - X rate
Drinking water supply level S31/S27 * 100 X rate
Sewage treatment level S32/S27 * 100 X rate
City gas using level S34/S27 * 100 X rate
Vacant house ratio $30/827 * 100 100 - X rate
Environment pollution level S35 X check
Number of environment pollution s . 37..6381539+540) 100 - (X * 20) level
source
Community activity level S41 X *20 level
Community group activity level S42 X *20 level
Distributionandprocessingfacility S43 X *20 level
Urban-rural exchange facility S44 X *20 level
Urban—rura.l .excbange activity S45/S1 * 100 % rate
participation rate
Urban-rural exchange attraction S46 X * 0.1 level
CCTV possession level S49 X level
Accessibility of police office S50 100 points within 4km, -20 points for 2km increase level
Patrol frequency S51 (100 poigts) day, (80 points? week, (60 poi'nts) month, (40 level
points) quater, (20 point) year, (0 points) none
Pedestrian environment safety S52 X level
Natural disaster frequency S47 100 - X * 10 level
Number of man mad hazard S48 100 - X * 10 level

occurrence
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Table 6. Scoring method of Settlement condition diagnosis index in rural villages (continue)
. .. . Diagnostic
Diagnostic index Equation (X) Index score
system
Supermarket usability within town S53 X * 20 level
Traditional market usability within S54 X * 20 level
town
Public parking lot usability within S55 X * 20 level
town
Baking facilities usability within town S56 X *20 level
Cultural facilities usability within town S57 X * 20 level
Physical Haln}ng facilities usability S58 X * 20 level
within town
Elementary school within town S59 X check
Middle school within town S60 X check
High school within town S61 X check
School bus usability within town S62 X check
Day care facilities usability town S63 X * 20 level
Public county Ahe.alth center usability S64 x check
within town
'l\'/Iedlcal facﬂltles. ‘%)y ge'ne.ral S65 X * 20 level
practitioner class usability within town
Convenience of pL.lI‘.Ch’dSC of specialty S66 X * 20 level
medicines
Number of hinterland village S67 X rate
Number of popglatlon of hinterland S68 x rate
village
Possession of interior an.d' exterior ST X check
sports goods usability
A (100 points) every week, (80 points) 2~3 times a month
Visiting cululralllltplrog‘ra;l; frequency for S73 (60 points) 2~3 times per quarter, (40 points) more than 2 level
ey ye time per year , (20 points) 1 time per year, (0 points) none
Public local l}ea}th center usability 74 x check
within town
Distance to central place S69 100 / X rate
Public transportation service frequency S70 X *10 level
Rural transportation usability S71 X check
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Jé] . Service index weighting
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Figure 3. Distribution of the score of basic index according to the diagnosis field
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