SRR Y R IR 3M 23 ¢ 37~47(2000)

= A L = [an) = = =
ESSEA9| X[FTtss HEE flet AP9SFY 24
BtAS . HAMEP . x| Qlod’
o OO - —_o

An Analysis of the Regional Characteristics in
Agropolitan Cities for Sustainable Development
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ABSTRACT

Since 1995, agropolitan cities have been created, in order to pursue the balanced development
between urban cities and its surrounding rural counties. However, the inequality of regional level that
was caused by indiscreet development has become the ever-serious problems recently. Therefore,
this study aims to analyze regional characteristics and patterns for setting up the sustainable spatial
planning. Firstly, the regional characteristics were summarized by five factors; development-oriented
factor, agricultural factor, living environmental factor, rice growing, fruit gardening factor. The
regional patterns were classified with five patterns using cluster analysis; orchard farming, farming of
medium and small size, small - stagnation, under urbanization, mixed urban-rural properties, and
industry of southeastern seashore. Accuracy of the results by discrimination analysis showed that
pattern II, V, and VI were confidence level of 1002, but the others had nearly 90% confidence level.
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Selection of study area

v

Variables for regional
characteristics

v

Regional Making data matrix
statistical data *
Standardization [—] Conversion of raw data

Population |

Land-use |

Agriculture |

Living environmentl

Multivariate analysis

Factor analysis

-

Cluster analysis >

Discriminant analysis

Regional characteristics
Using factor scores

Classification of
regional patterns

Verifying result of
classification

FIGURE 1. Process for the analysis of regional characteristics and patterns

TABLE 1. List of variables for the analysis of regional characteristics

Applied Variables

Equations

Residential area

Population density

Industrial site area

School site area

Cattle breeding household
Paddy field area

Pig breeding household
Forestry area

Ordinary field area

Government employees
Agricultural machinery holdings
Number of hospitals

Number of markets
Government purchase of autumn rice
Warehouse for grains area

Designation of agricultural
development area

Orchard area

Residential area/total areax100(%)

Total population/total area(km?)
Industrial site area/total areax100(%)
School site area/total areax100(%)

Cattle breeding household/total area(km?)
Paddy field area/total areax100(%)

Pig breeding household/total area(km?)
Forestry area/total areax100(%)
Ordinary field area/total areax100(%)

No. of Government employees/populationx1,000(persons)

Agricultural machinery holdings/total household

No. of hospitals/populationx10,000(persons)

No. of markets/populationx10,000(persons)

Government purchase of autumn rice/total area(km®)

Warehouse for grains area/total household

Designation of agricultural development area/total area(km®)

Orchard area/total areax100(%)
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Attribute table of each administration region

ID City Site Popul | Paddy | Ordinary
01 | Kimchun Apo 8582 12.47 5.68
02 | Kimchun | Nongso| 4261 6.75 3.22
03 | Kimchun| Nam 4745 7.82 5.42

=

Data conversion(Z_score)

ID City Site | Popul_z| Paddy_z| Ordinary_z|

administi

ration map

01 | Kimchun| Apo 8582 12.47 5.68

02 | Kimchun| Nongso| 4261 6.75 3.22
03 | Kimchun| Nam 4745 7.82 5.42
=

Multivariate statistics method

ID City Site Factorl| Factor2| Factor3

Attribute table of administration map

ID
01

City Site o,
Kimchun|  Apo 1

02

Kimchun| Nongso

03

Kimchun| Nam

01 | Kimchun| Apo -0.0532| 0.2358 | -0.0109
02 | Kimchun| Nongso | -0.1623| -0.3384 | 0.3226
03 | Kimchun| Nam [ -0.3585| -0.2637 0.3719

Join table function of Arcview

Spatial analysis with GIS

FIGURE 2. Process for the construction of spatial data with GIS
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TABLE 2. Comparison with differences of the regional characteristics by one-way ANOVA

LAl Al QUA GFA GHAl MFAl obFAl ZAFAl EEA| FOIA FRt Sig

X1 9410 9122 23243 12263 10272 6811 12512 22474 34207 36831 0.849 0.573
X2 4390 7111 2661 4044 5330 4426 7227 6087 5353 3898 2708 0.007
X3 77 719 704 711 869 991 682 1147 777 1124 2068 0.038
X4 443 612 387 653 48 479 897 510 43 470 7219 0.000
X5 07 037 067 077 136 038 094 021 034 048 4062 0.000
X6 091 1.21 133 099 112 100 117 144 170 168 0547 0.837
X7 009 010 043 009 010 009 016 011 015 017 1414 0190
X8 015 009 056 011 024 004 005 035 115 140 1.069 0391
X9 613 2657 2077 3248 2073 2782 1801 7333 185 2438 7.223 0.000
X10 1970 2344 4619 4464 7209 2663 428 12446 000 387 0917 0.340
X11 3167 2051 39502 2689 3333 3282 3309 4441 19% 3132 3413 0.001
X12 4805 386 2063 6308 6911 6380 4725 435 6217 8737 4089 0.000
X13 1,202 1,764 115 827 1,774 346 376 433 219 1569 6992 0.000
X14 573 703 775 552 91 941 2972 1,008 589 6,001 20971 0.000
X5 056 040 056 063 042 063 053 139 227 278 1118 0355
X6 531 450 1289 618 683 321 740 1192 1947 2500 0575 0815
X17 2475 2520 3266 3400 2941 2421 3126 5030 4220 46.00 0.720 0.684
X1 47, X2 gopd ], X3 =i A, Xa: i, X5 AW s, X6 A8, X7 st gA), X8 3484, X9 2ASFE,

X10: sHAAGF, X1 S7IAl Ao, X120 Fapmad A, X130 FR g ad s, Xl w4349 4, X150 A,

X16: HY4 X17: 3594
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TABLE 3. Factor pattern and loadings of 17 variables by factor analysis

Variables Factor loadings C(immun
Factor | Factor!l  Factorlll  FactorlV  FactorV ality
Residential area 908 264 -262 -.008 004 963
Population density 391 184 -.169 =128 =105 384
Industrial site area 804 -.139 -.128 020 141 703
School site area 718 152 -.163 -.087 -.037 574
Cattle breeding household 167 amn .009 ~112 -273 709
Paddy field area 097 730 218 232 292 729
Pig breeding household 022 124 -.085 -.234 125 602
Forestry area -442 =716 267 -.240 -.256 902
Ordinary field area 018 660 -.080 330 063 556
Government employees -314 —.224 803 064 -.203 840
Agricultural machinery holdings -372 -030 744 133 288 792
Number of hospitals 442 089 -597 -.103 -133 o83
Number of markets 051 -.273 571 -.216 -.335 563
Government purchase of autumn rice  -.158 -.036 015 814 -.009 690
Warehouse for grains area -186 185 392 652 083 64
Desination of Jericultural- 3% 05 150 422 -2 392
Orchard area 004 131 005 -.067 887 808
Eigenvalues 5497 2.709 1.393 1.225 1.04
Percent total variance 32.3 159 82 72 6.2
Cumulative percent 32.3 482 56.4 63.6 69.8

[ -1 -0 Std. Dev.
[ Mean

I 0 - 15td. Dev.
I 1-25td. Dev.
Il 2 - 3 Std. Dev.
Bl > 3 Std. Dev.

s

80 Kilometers

FIGURE 3. Spatial distribution of development—
oriented factor

2) MNAXH=EA 2R

AvgeEe 159%=2A4 L-FA7F 27090131_, <
oAl &S AT 47 Wl +06 o] =
& At AAlEe] U 1%7{} Z,
A T SAkglo]l ek xow M
7] el TEdE Az = sk

S EEIES ¥ 49 #ol, dAA
T 2988(M+35.D.) o/l kAl bt
BFA AL FEA T EAolgHd
oz T % A FAe AFBATEE
Hol= Ao® yehth W, S Al
SF A, 2Elal fdopi Aol v =2 4
AA FHE, A S e ATt



43

I
i

N

Ho

HZo] o

g]

-0.996(M-1S.D.) H®o = ¥4

=
.

o= A% % FRAAY F7 o

Hlo
B

X

B

2 by,

[ -1 - 0 Std. Dev.
I 0- 1St Dev.
Il 12 Std. Dev.
B 2 35td. Dev.

[ Mean

[1-2--15td. Dew.

=
]
a
=
]
o
@

BE

(

g

20 Kilameters

50

40

Al AL ARG -1.933(M-1S.D)

4) X IVelXKo|
factor

FIGURE 6. Spatial distribution of rice—growing

of fmzta 1z, = W

Fero] AAjsol,

HEEEE 5ol 04 o)

=
R

I3

o))
ol
iy
23
R

"

Ho

A7 -1.993(M-2S.D.)

on,

o]

ol

—~

_
N

[ -1 - 0Sta. Dew.
I O- 1 5td. Dev.
I 1- 2 Std. Dev.
B 2 - 3 5td. Dev.
Il - 3 Std. Dev.

[ Mean

[]-2- -1 Std. Dev.

=
9
a
z
]
o
@

w4l 7As

L
L

dl, °l

20 Kilomaters
o] -
AR -

60

s

40
<]

factor

FIGURE 4. Spatial distribution of agricultural
e A

3) HHlIXH Mg

o, Al

I3

2 2 39y

FE]
38
ao
=3
&5
o

-2 Std. Dev.

FIGURE 5. Spatial distribution of living
environmental factor




44 An Andlysis of the Regional Characteristics in Agropolitan Cities for Sustainable Development

olstz w5 el thak ulFol 7bg ke A
e EPAe) AFAL uBoR RRE| 5
ARTHE =AWl HFo] Erha
3 4 gtk
[ 1<-3Std. Dew.
[1-3- -2 Std. Dev.
[]-2--1Std. Dev.
[ -1 - 0 Std. Dev.
[ Mean
I 0- 15td. Dev.
I 1- 2 Std. Dev.
Il 2-35td.Dev.
I > 3 5td. Dev.
o 20 an 60 80 Kilometers W$E [ ] Cluster
—————— N [ Clustern
[ Clusteril
[ Cluster IV
FIGURE 7. Spatial distribution of fruit . Clotorvi
gardening factor
5) BV el RK@p5 QI ’ * ’
WHA L6EA A9 WHE Gmom E— .
0837¢] A(+)H BALS AH= oz ue FIGLFJJZItEerE.S Spatial distribution of regional
of W, 3}y FAle] oY FATE, &
ToheA Qlah, 2 Wik B0 BE)
B 78 7o)4 Awew WA o2 Ao 3. XH9EH E w3 24
Hl e A o] WAl go] 7 =& Ae A AAAFE J)zE FHEAS AN B
AA A, A FEG S0 QxpHSe] Arcview Ver. 325 o838t &31atmel A
He17F 2980(M+3S.D.)olde] ghs Hol= A FoAwel AANA AHE AwAE= 1 8
o= vrERd whE ) QxS -2989(M-3S.D.) 9 2l SaMe Auen WA A48

TABLE 4. Statistical propriety of classified regional patterns by discriminant analysis

Predicted Group Membership Total

Cluster  pattem |  Pattern!l Patternlll PatternlV  PatternV  PatternV (%)
Pattern I 13 2 0 X O b 0
: 867  (133) 0 0 0 0 (1000
0 23 0 0 0 0 23
Pattern I 0 (1000) 0 0 0 0 (1000
1 3 50 2 0 0 56
Patternlll 1) 54 @3 (6 0 0 (1000
0 0 1 30 1 0 32
Patternlv 0 0 @B @8 G 0 (1000
0 0 0 0 2 0 2
PatternV 0 0 0 0 (100.0) 0 (100.0)
0 0 0 0 0 1 1
PatternVl 0 0 0 0 0 (1000)  (100.0)
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ANOVA test
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7.991
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-0.270

Means of factor score
-0.417
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