GISE °|4% 20009 U= AT B=xe|
| ‘)‘]7-}':&]-01] Dg A7

o9 &

H x

I.AE m 2 &
I. 20008 2= AFEE] X zts}

1. RATFEES} A7 EEA] B3

2. WEe]-7]uk X)zts} |

3. A28 -4 A zte |

LA &

1. EAA7] 2 QL&A

199097 ©1F e AHE FANE $o12A HRAY P& sidel o
7 2gHe A4E3 Y. ARANE 2 o)A TR AA s 225
chekshAl AR 5 QPAL, L F AR} 2P AeE ¥ ANE e 5
grh. shbs AR B AN FTF, a2 YR AN AT o
Ad Axeln, = e sht: 29T Yrd ARAARHLFE 5
Al she AFE sl FAY ARk FAstel HRs)E o)zt el
T Pofe] FEAAGIA wIe 49 ‘Txd ¥w'E o]Z: gleon dy
A3 AR F28 2590 J3 gtk o] BN B 0, TAHER o
Al o) AR wslel whEe FHAS: A S ez YAsTAD
g3 gtk AR Fo4e g Aze QA TR tixdste
FAYL AL Y FUAR/NEEA GISe) 2R ¥4, 3] Aupde

‘A ¥’ 223 B2 AxelT Y& Aolo}.

* A8 n AEd A z253 AYRA
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AR FdN & 9, GISe =413 dAHe T3 ASEY 3} wA
€ g AR 9BYE A YAtz gD, GISHH Aol ¥
43 AL A s EIY 5 dF IAld] we} AelsAA g, A}
2 718A oA 1R FLIVE T GISH 7% BFE vz ‘=T Xz}
3}(cartographic visualization)’ & e ¥ofd Aol = xTA 4
e TR T e A3H TPL uisiE AL do), TAYR
€ AlXl(presentation)-#4 (analysis) @ (exploration)3t= A A& ¥
3l Lojoitd). GISe AL Aoz AXY 2=} (computer
cartography) ¥ A§3ld =¥ (automated cartography)e] $43} 2
A3 A Qe GIS 2ZEf e ARgelA BN R FAS
2} (thematic mapping)°lt} 2 Et}z}e)(map design) 71 PES EFAA
gt} gElA] GISE o424 A7 FHR FUHRE o83
TR oA st chokdt Fee) FAEE &4 FAY 4= QA | Ao,

A2 ete] EofollA o2t A=A A73le] EAE F2 PPTHez
&5 °) (spatially aggregated) AFSE AR} BIAH g} o)y
¥ Hi(area)-7]t FAARE et FANSY -Z, B(point), &
(line), L83 H(surface)- = ofd EAL Hol: Aoz 714 gg 2
°oln g AEAYA FuE ¥ 4 g0¢ Aotk =R o) YT Fus F=
A2 Apzel BdSe] gl7) dFEe FF ‘A2 x)8)(census
geography)’ ozt 402 EEV|E Foh0), B =2lE dxdAez Ay
He AL 289 GISS AEE YA A5 A=IA X732 uas
3t GISO #-8A4E& AEAFH) ez Sdssis shte] wge) €
T R Eoh. F, AT oY FAAxed FANozRY g
T3l AAAer FER 2A8E GIS Ao ERAI)5, 2L wvigoes

1) GISst A ete] FAlo] g 2L HEE GISol g A . Ay $He 2
FHE A2 o) £Ee WHE W) AL Helh. ARA £2AA e T Y
4 9t} Johnston, R. J., 1999, Geography and GIS, in Longley, P. A., Goodchild,
M. F., Maguire, D. J., and Rhind, D. W. (eds.), Geographical Information
Systems: Principles and Technical Issues, Volume 1, New York: John Wiley and
Sons, 39-47.

2) A2 AERY Azdsete £ 94l AYH X 2d3hgeographic visualization)'dHe &
oo 4§ 3D YA, AIINE GISH A5 BAE BRUE ZA, 283
FAE 4% A% o] 2P Fohs 2R, AERY AGets $ol8 2ua B
ok A3, 2001, “GISsh AYsol g o] 4% AT AR A Xzl G w3
2], 1, 25-39.

3) Kraak, M.-J., 1999, Visualising spatial distributions, in Longley, P. A.,
Goodchild, M. F., Maguire, D. J. and Rhind, D. W. (eds.), Geographical
Information Systems: Principles and Technical Issues, Volume 1, New York:
John Wiley and Sons, 157-173.

4) Martin, D., 2000, Towards the geographies of the 2001 UK census of
population, Transactions of the Institute of British Geographers, 25, 321-332.
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S FASE ARRH AAspe) Azt Gaeke AL 1 ARAe)x
= 7V 28 JBADRA GISH Bo] W Holch,

geh B ERe BHE GISS ekt AR A2 A5E olgshol
20009 AFAN2e o) 24D FLE Q7o) FHETE AWk Holoh,

2. 47 A8 9 A7 A

ATl o]8® E=E¥ARE v 1:25,000 A9 FAANEE AT
Ho24 oA Ut AAd 9F AFF PAFLE AT
PATHEANA ZLE FEE 52319 AfsnA Ao = $YARE
AR FololxE Bl 7 AT $F U2 20008 A7 ABE o)

=3to] 448 Roldh. A8W GIS 2ZE o= ArcViewo]d, dlojg =
ZHdata manipulation)e]ltt EA¥ F=AE AL M ArcView
extensions, Avenue scripts, 32 g} 2T Eojy} RrlHo g g
o}, .

Ao T EXE Al Wi $4  ‘dE-7)uk(vector-based)
A1zk2}l s} ‘gl2¥]-7)4k(raster-based) A3 T o] Aty B Ao},
ole ¥ XZzle] o]EY oo AT WATEEESE Fa kA P
VX e Y 2AE s2a . DAFEEE QAT TIHA g
Adeped B APEE M2 97 A, AukRel QpEEe] kg
FADNEE J)Ests 54 QNAE U0 A2ty uyole ¥ 4
et AT FEH SAF SR DAFREES AYsln waPos
A A2 A1 o AY e oF zpe)F A7) E=x) o) R EA]
7 w2 Zelth. odgew HAYTAE ATYEE T oI WA TEE)
HEE7} 35 &4 AN RAelc}.  wE-suk Azsg 98] 3
HEE7E AR Zlojr}.  9le)A Al (random placement of dots) B
Al 3 7S AEES] A4 Hapr} 393 2908 Aoz, WAFES
of A HEx] AHe] =28 Aojh. EA, NAFA % (cartogram)r}
A2 el 28l Aol d4A Ay JASAR E(contiguous area
cartogram)®] A4 @3 Fel o =97t AFE Aol nixjgtes
AT AdFge] o 32 AYeE ADy SAU(stepped statistical
surface)°] AA]F Ao|c},

g8 714t A} slel s $-4H 22 kernel smoothing 7|W el <3 &
ZH "Rl =" (spatial density surface)o] AR Aolc}. Bl -7k
ARE A5 H2g-Ipk APsIPes APt ) oy Az P
2 =S dE 22 Aol o] AxdE oA AR TR}
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Bl zH QAT FTHEEE APt Qo dl2E -7 A7) Ay e
o] mztE Aojch T wisle] H2E]-7|k Azsle] wyos AW
(trend surface)e] AAY Holt}. ZAUE d7Exel AdA HAE 7Hg
2 BAEFE /‘]Z}ﬂi*‘] 43} Aol A4 Aot wmxte R, §JeA
AaE A 33102 APFe e 73l aFHE FoATIA W

. 20009 ZYE QF Bxo) Xz}

WATEES} AT BE o) 54

<Y 1> 20009 ATE ALE AF E£xo) 4 dAlFERCG. @
AFEEE 7zt gATSEE AFUEF A2 A= AFLE A
< 3% WAL GIS Aol AA AR T 7 Aoz PPFAF
I Ao AT AAAE ofF F Yok 20009 AFAAE A3} A
gt A9 JFVEE 4627 /kid], AL el AFo] 16,3427 /22
7R T3 Y57} 889 /kre® 7}21 gt} B3] JAIES 199/kml =
AFA 7HE FE QAPFUES A, o2 A L ATYUEY Mg
A) °°¥z4%14 26,4019 /kitel] 1 ooovr-J 1 §32] 9= Fxoc}0, <29 1>
o] ReJF3 Q& AFUE X 7P & 5L YA g 7 F3AF
324 J%’-ﬁnll'fd%l RAeolck, ZF, A7} 22F AR e} FH @t A,
283 2 F Aol AU} I ARA W Fae] FERE ] = Aol
ALEYe] A7 JFUEE AHEA, LF(62)E AdI RE A
o] 50%/kit o13te] W& AFUEE ¥l whd, AHAE AdF BE A7
£ 1009 /krel o) JFAE}E Btk 53] £RAE 8259/ 2 7R
Lok, EHA(531), FA1(307), #H21(219), Z5A(219), HYA(178)7}
a FE oyt

ol g AT =4 ITEE X l:— AZ k8] ool Bt FA
HolE RoFz I} FAF FEAANY dFEE -:?_—z-g— el <
d 2>F ¥y, $9-%59 ASF 2}°l°ll g JdydE X Ao zelE
3] RejFa g, F, Alzld«l %*J—“i‘—% A e TRLL 2
AdPYUEE Mol Wi, $1 Ao AFUEE BgFw gk Sl
A dF3 23 324 —E—ivﬂ%l—::— o] <:L€3 2>0)|A B} W3] Jehga

<}

5) ¥ PFTHFFHINI, 2001, FEYFTARY 2001-2002, FZFFEIL.
6) BA1%, 2001, “2000 AFFHFZAL AFFIAZAR (ATFHE), REAE, pld.
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stk od7)d] B, WY £ YN ATEE] EH Heo] veh}
3 gehe Aol 328 P25t Uk dE Bol, 2N AL G
Fe) $958 FHOE @ AR o) A Yo WYl 1, o
FA9) Aol BEHE-BdA Bake) 3o YHZAA) oA 3
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<2¥ 2> 14-5d QT SATEE

<E D> 7P 52 JFHEE Role $A93 1R 3 AdPUEE R
ol dAYE 4T ol oj7)dlg 2d AN ATLES} PR S
AdE 2R 53 FA ATLES} AR FE A 9] £tz g
o ol E A-EE W Fap) R RFsn g, A2 W)
A2W "ahg vago A ATIE $F39 A2 PRE 98 5 Yrt
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<E 1> d7d=Ed «li} SJ*HJ E. 518}4 10711 CRk

Fyos A 26, 933 33 [ EAa" | FAx 4
F33% | &34 22,535 71 AR X 6
s | AFA 20,082 =3 AR A 6
¥ E | XX 19,968 | <HAld A 7
BE2% | AFA 18,599 Pkl F-T 7
HEls | (AFA 14,582 Y o A+ 8
s | (FA 14,547 3} A RETHY 9
A A5 HFA 14,357 FF gY- 9
Z2vF | TAHA 13,778 bR | 99w 10
BA3%E | M2 13,017 Abt Q) A7 10

<E 2> AU AFUES EAe] 3 FAANE ATein el uhA)
% gl g% WFAF(coefficient of variation)dl <€ VL) ik 9
BASE EEUAY e A7 JFozA Faxtd, A7 xo)s 7
Y EFALL u)E hA)7) @B 2z vz AAY EAF o)},
<E 2>% ¥9, Aoz Axde] %A FA) v A Ut
U edl, ot EXFEA Mde) 2USWA @ Adue] F& ¥EAR]
do] TRy wlEolch AF2F AFASE 141048, A, FHE, o)
WA, PAF, FEEL o] FE QolNZ k. o]k o] A AT YjReA e
AT FE AE7} A2 AT WE Yxo) v L2 ujsis Ao
ATEE A9 A9 Wl P40 AR Hge ou)gc},

<E 2> *EZ:,I—‘,Lo* étg Jyulx Hx}

D] AFEs | EFA3 [ 954 ]
“6281.37 7606.63 1.21
HFX 25 307 4921.20 6687.26 1.36

e 21 219 2972.87 3596.78 1.21 |
A 10 531 1649.52 1554.43 0.94
B 2 8 178 534.94 794.19 1.48
EFX 8 825 5128.48 6396.52 1.25
AHH A 12 64 477.18 | ~ 1011.94 2.12
ik 10 37 51.72 83.73 1.62
R R 9 - 41 49.74 72.00 1.45
d4a 9 39 37.60 | 41.67 1.11
3 A+ 8 28 27.81 12.88 0.46
AT 9 38 51.86 49.23 0.95
kR 7 62 59.50 41.16 0.69
3 5 - 22 22.19 9.37 0.42
oF - 5 29 29.37 23.04 0.78
) A - 6 19 17.92 | 6.73 0.38
AT 5 46 53.13 24.40 0.46
oF ok 6 46 101.39 145.48 1.43
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N A P ﬂu}——
22904 o) WA, el F A BN BARE e gio.
3, 9AAL AAHe AFEE) FEe WA 22 & 3 F, a
FUES} 2 FAL Gl FFE) $EE Aol AL AAHY) oY
. A, RATR Y BYAY) AL 5 Yo F, DATEY B
Ao we} shebE e o] gebd 5 g Aols

2. W -7k A 7}3}
1) ARE

HEEE A% 2E9) dA HolE B BojEg: 294N JPUEE ¥
sk oz Jht g 29 g m-99e) AF ARE WESE AP
7] S DA $3)(dot value)s} A =7 (dot size)T
ool B, SRS FHE skt el oa) BYHE Feld], AFUE
W FEESY ALE g o] A7} st Hew WD A<dste) W@ A
olch. @9 FA g} JA)E N 45ag A kg HEES ES
T, AEET) HE 715 9E Feishhe YRS YS5b) AAE o9
oo Aol LTFHTY.

<Y 3>& 250%¢ Do) AT d3 EE 28 DA AV 3o
A48 FUE ATET WP HERoY. GIS Tzade HE9
AT-E 25022 el 7 YHT A6 Sojz e NS4S AT T 9le)F
ZdWix](random placement of dots) 'd& F3 HEEE 43} A
o) x5} Qe Hel7] wWEe LG AR NANE FERES FHE wjuj}
Aolgh A E7}h wHge] Acho, wakd FEE AYAE 745 7HE B
FE9) FTAE NP ARE Fehe Ho] wg FoshA ok

<28 3>3 <:LFE} 2>F v 2, Ause] EAS & B 5 ey, 7]
2Ho2 FU% A2A B4 AxolA W, IATEEANE 7 IR
o] $3) 2ke) Aolzt AHR AFe) o5 YRS AY, FEE) AL o]
@ dlolele) ArAle] wasx] gkch. webd WEEF W spelojghs B

7) Martin, D., 1989, Mapping population data from zone centroid locations,
Transactions of the Institute of British Geographers, 14, 90-97.

8) Dent, B. D.,1999, Cartography: Thematic Map Design, 5th Edition, New York
McGraw Hill, pp.165-166. .

9) o12ld, 1995, A= -FAX Azte] Ys} ANY-, Y&, p.363.

10) Dent, op. cit., pp.170-171.
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B E 2 250Y 8 2loj g

R 83 A zhzle] o))

g 4 3k

HATEERY} FEES) 4

<218 3>

Aol
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oy

2, H32e) AT 2F A
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ek,
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of vehdeh B3, TaAsh HAAS) Y Ade £ AU A
BoiFz e, e 48 49 Ade TS GURE AU 33
Als) B3A el 7R oksbAl QAdslel sloh. =@ $28 FASE W QAT
RAGe] Bese wYTY FRAd, do2e FPTs BRAds 92
o} Qb 23 wlekskAL 2As) FALRE FAZ FAR Aol
A= dsiste) o] R olAw A9l NYL Yxe -7 A2
A4 o) ThReld Feloh,

2) AAFAA = (cartogram)

HRFAAED A=) F2Asle) $H (AR Z-& Ag)o] 2 B3R}
AR g ¥ A6 o} gFHe] EPSE AEE ofujc. HAEA
A= g 7)1 2AQ ololr)eje) VAL 194)7] FH7tA] ALY L pA|uk,
A=A ey AN HAF AFL v]Fe A%AA Erwin Raisz
2 ¢9A JdeHD. olF YAFAANEE AP AP =AHe R R
ol el o]g=o AW, FEHQ LJujel N ARE Al o]Fo)x)x] @
e}, 329k A2 Dorlings) Q7E ohA) 8 YASAA S 93 FEA
AL Z2A7)2 Uch. dwre g PAZANEE Ay GAEAANE
(linear cartograms)®} W3¥ $JAHEA A% (area cartograms)® 1}y o] =]
ool 2k oA 943 A3 PAEAIR E(contiguous area cartograms)e}
a4 3y HAEAR E(noncontiguous area cartograms)® by o]
Aehd), £ o] AAslein sl AL uE 9438 oy fAEAA o),

A5 WBFAANEL dEH AQAFAA S v WA 24¢ Y&
AXek 37] W&ol GIS Aol TS o dneEEo] Mty Ax
vl 3o dejthd). o yopr} ol dnAEL EHF GIS AeA

11) 7bid. 214 A4, p.209; Raisz, E., 1934, The rectangular statistical cartogram,
Geographical Review, 24, 292-296. :

12) Dorling, D., 1996, Area Cartograms: Their Use and Creation, Concepts and
Techniques in Modern Geography, 59, Norwich: School of Environmental
Sciences. ‘

13) DeMers, M. N., 1997, Fundamentals of Geographic Information Systems, New
York: John Wiley & Sons, pp.402-406.

14) 454 9% QAZANE Ade A4¢ ¢nY5L Mdalel g} 234 zpolr} Yy, o}
w9 EEES 2 47 2 & itk B3 Kocmoud: Aojd ¢ Se] oz nmiAL
#2gck.  Dougenik, J. A., Chrisman, N. R. and Niemeyer, D. R., 1985, An
algorithm to construct continuous area cartograms, Professional Geographer,
37, pp.75-81; Tobler, W., 1985, Pseudo-cartograms, The American
Cartographer, 13(1), 43-50; Guseyn-Zade, S. M. and Tikunov, V. S., 1993, A
new techniyue for constructing continuous cartograms, Cartography and
Geographic Information Systems, 20(3), 167-173; Kocmoud, C. J., 1997,
Constructing Continuous Cartograms: A Constraint-Based Approach, Master's
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AP AYE Folahx] gHS. AW =Y Feld A5H GHEA
AEE F3}E ANEE Jackel(1997)3 Du and Lin(1999)¢] 93} A=
HEd, ¥ o ArcViewst AFstE 23YE o9l avenueE 99
Dougenik$(1985)°] AAF Fne)F& TFHH Aolthe). o] IS¢ &
hobed ohgs g
A, 2+ Ee)2e) FH(centroids)® T},
A, 2 EY29 $A43E AN TR ZelTe) FH6) e},
AA, F2Ze] FHE 7o) 2L (forces)S 432 274 vlaste A
e,
WA, 3hte] FE)2E A9 F, AAS Al Qx Ze)Te) 2 B o,
HelA AR 8o w2} A e WA (vertex)s) HEE W
B3}, Fo3 wkE(iteration) 33 wte} &334 (looping)®)
A&},
A, 5T A% (tolerance) ] we} HAEAAEE DA},

W] 3} o wess Ao SA4ge ©E A ANe An
AAEAANEE 2& 5 A, FeTo] e HYAZ FA4H ] g AL
B A7ke] 229 @A o] 3},

<R 4> 1849 WL B3 T BUE A-2E AT g A
AN} A=} v 2e w) 7 YHTAe] WA Qdrse] w}
B oulAde R gIEPgee ¢ 5 Yok o] PAFARNEY] YBYL Hrhs}
71 918 <E 3>& A3tk 41N AT vFo)d FYE A AP
A zze] AFo] AABE 1EE UEh Helm, WA mFe PAEAAE
o A AN 7 AlFo] AAsHE ¥]FE Yebd Aolch, g3 upx|u}
Qe QA& BT LFE AT vIFH B v)Fe) WA ujA. $H
AREAAEDD o] ¥]F LFE 00] @ Aot MF SFE BT Talo
AZS AFE e FFLRFE 9 5 b, InPes HyRe R

& A
10% wiRteld JPFAANERA BohEAUD, o]FA HYE o, FELF

Thesis, Texas A&M Visualization Laboratory, Texas A&M University.

15) ol @ o942 thgsl £ReIA 2AHE Teade GISshe) 950 §E SR 4nE
flo| 2 sf¢=lglcl. Keim, D. A, North, S. C., and Panse, C., 2001, CartoDraw:
A fast algorithm for generating contiguous cartograms, AT&T Shannon
Laboratory, Florham Park, New Jersey, Working Paper. .

16) Jackel, C. B., 1997, Using ArcView to create contiguous and noncontiguous
area cartograms, Cartography and Geographic Information Systems, 24(2),
101-109; Du, C. and Lin, L., 1999, Constructing contiguous area cartogram
using ArcView Avenue, Geoinformatincs and Socioinformatics, Proceedings of
Geoinformatic '99 Conference, Ann Arbor, Michigan, 19-21 June, 1-7.

17) Jackel, op. cit., p.104.
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AR

0.05%%E w§ we Aoz Ash) Ass 2oz Jrkd = oo

CIuzga?s

<2 4> A2 AT5e) GAEAAE

3) 3-D |73} |

¥ol2 st TIVE AL uiste es, EAHY YH FA
(statistical surface)& 48t ek wlojelrl Bd$AY A5, F 32
DO Azl FojR Agel: AWy EAW(stepped statistical
surface) & 2 s} 2 o) npetzls}c}e), ' '

dolEiE 3Rder AV RS 4% ob A™Y wEA

-~ (E ot

¢

18) Kraak & Ormeling, op. cit., p.142.
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<33 5>% ArcView 3D Analyst® ©]$-3le] 11d 3-D Ady FTA
°lch.  ¥o] & AFgrel wH ez, Adsle] EFAE Eolr] s A
(exaggeration value)® ZAsgct. 99 NASAA =2} vpabzlzlz %)
EENEH ARE dNzked Hdt A%E 957 FoE Ao o)
3D A x2] FAe] i}, ; C

<E 3> A7l v AR T

il 16.98 16.95 0.03
d F - 18.05 17.99 - 0.05
5 A 15.35 15.40 - 0.06
T 3 A 6.50 . 6.47 0.03
g w X 3.64 351 0.13
& &2 A 5.92 5.89 0.02
. 5.09 524 0.15
¥ A & 4.52 . 454 0.02
3 A4 & 2.76 ~ 2.89 0.13
4 9. & 2.94 -3.00 0.06
3 X F 277 261 . 0.16
A A F 3.10 3.07 0.03
1 9 # 3.23 3.20 0.03
33 A & 1.53 1.56 0.03
s 1.42 1.42 0.01
Qd A F 207 | - 211 0.04
2 A 2.17 2.18 0.01
F X F 1.96 1.96 0.00
3 Al 100.00 1100.00 0.98

H# L5 (mean error) |~ 0.05

3. A=E -7 A2}

d=E -7 A 73l We-7)u X Z2sles 2] d4A dloleE Eys)
T 2R AEE & Aol  weld WHATGAY BA5H HolEE
A1 Ztslshedl e -71uk A|Zbsle] why e Mgl s)EAQ gAle 9
Aol gk FAIuk, Ate} e JAEAIA HlojEle] HLE uolg F
A ZHAle EdSA el st 2 94 AAE d5Ae el s A
7wk oA e, AFURe] FREEE B4R IREE U o
SAo|AE At} o E AFYEI} & A doa] FHog P42 Q7
7t xR Yol 54T el ‘1A 9)EA(spatial dependence)’
o] EAFclE AL FFz= oo} g} ' ' :
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<2 5> A2 AF5 ADy EA

24 dole e A2E-Ans] 458 Az 2)Re Aesr) A
AE $4Mee Folge EQEL AR B ol Fele T
Ay AR 7bE we) 2ele el Felre FH(centroid)d Teh
Rolch. FeTe) FAE Tt PAAE DA $Ye] Qe drAE
UL g5 YR ARRn 7 AR FAZA BATATY
o o) FHe) A2 Adste PAE AP0, Y4 T Fa
BE P, AU Yohe) AL A% £TEE ABE 4 o A
ek, *

1) Kernel ¥ x4 (density surface)

19) O'Rourke, J., 1998, Cbmputationa] Geometry in C, 2nd Edition, New York:
Cambridge University Press, p.43; 9jele] B} 7#y WA o3 AR 2 HY
@ =99 3HE A e,
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B-714 AA2E o)43le] DEAL YA} A=E 19809 Fuke) o]
AR 20, FAEARE Sy ¥l 9xe Y43 e ALY 23
3ieh. ¥ &N E 2 ohkd W 3 kernel smoothingell 23 Y™
B WAL =3l B} Kernelol o) #EU %P4 (bivariate
probability density function)E &Ju|3ts ez, dupdoz HEZAY
A 2o)e oA, R A £4¢ sl U3 FA
smoothing 7|22 A" 4 glef2D, o)Wz FEUEF57} Jujste
vhe @ A|Ao2RY 23N TR BE 3o s Ayt Hold 4
5 el adte ARE BAE: otk o)) FHEMHA Fa g A
€ kernel $571 4%¢ AP2LREE AFsho) dEelh. F A o
& A 939E AN A S g Aotk Kernel #5& chekdue),
A7Ae  odF AFELELVEFS(Gaussian  kernel)E  o]g3}gich,
Kernel ¥4 ]334 2xd¢ T3k A4 243] Hshd oke5t 2}
AA, A5 FHE 73}
A, 9= AAGE lre) A2 733},
AA, kernel #% A-43}7] 83 bandwidth® 10kmz A3},
WA, GIS Z2age 2 Ao FHP22RE 10kme] 3 o) T
T AT Fohe, A A2 RE 7 AR AE A}
o, kernel ¥l &|Aste 71EAE R} sp7ke ALl F3
de ¥ e Folstnd 77k ), 2a "ol FHHE Fe
e FARROAN 77kE ZD. A HEE U4Fd 9-¥23
(row-standardization) #%& AHc}.

oA, F-od JheA 47 ATH) € Foho BF oz de) AAS
23] 1 Al Fojd JdPVEZhE AArghe}.

HellA kernelel]l 23 Lxwe] PAL F2HH Wik(spatial interpolation),
53] kriging® S SASI}. B QT 2kme) T BT W A2
#E 9 =R Ag3E A T bR R ok A, Sl 9F
T HEl-s GATEES] SAE FRY & oy, B, THAN S

20) Martin, D., 1989, op. cit.; Bracken, 1. and Martin, D., 1989, The generation of
spatial population distributions from census centroid data, Environment and
Planning A, 21, 537-543. )

21) Bailey, T. C. and Gatrell, A. C., 1995, Interactive Spatial Data Analysis,
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GIS—-Based Cartographic Visualization Methods
for Exploring the Population Distribution of
Kangwon in 2000

Sang-Il Lee

Summary

This paper is concerned with presenting and exploring spatial
patterns of population distribution in Kangwon using GIS-based
various cartographic visualization tec}}niques. The rapid
development of GIS obviously fueled by remarkable advances in
computer sciences allowing for dealing with massive and
digitally transferred data has increasingly reshaped not only the
practice of geographical research, but the nature of geographical
inquiries itself. In this sense, cartographic visualization
techniques provided by GIS have attracted much attention from
those who seek to effectively present, analyze, and explore
spatial patterns of socioeconomic attributes including census
data. ‘

In this = paper, cartographic visualization techniques are
classified into two categories, vector—based and raster—based.
Vector-based methods include dot maps, contiguous area
cartograms, and stepped statistical surfaces along with regular
choropleth maps. Raster-based techniques encompass kernel
density surfaces, trend surfaces, and 3-D representation of kernel
density surfaces. Basic notions and pros and cons of each
technique are provided and discussed. All these methods are
applied to population data of Kangwon extracted from the 2000
census to present and explore spatial patterns of population
distribution. This application concludes that GIS-based
cartographic visualization techniques are quite useful in detecting
spatial patterns, and that they can be extended to other
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socioeconomic data.

It should be noted that cartographic visualization goes beyond
simply presenting data outputs usually named thematic mapping
or map design to get involved in the whole process of
geographical research, ranging from pattern detection to
hypothesis formulation, besides presenting research results. This
recognition of cartographic visualization as an active part in
research has substantially contributed to the advent of a new
paradigm in spatial analysis, exploratory spatial data analysis
(ESDA). More advances should be made especially in producing
raster—based surfaces from area-based socioeconomic data.
First, density surfaces calibrated around area centroids can be
rectified by utilizing other data sources such as satellite images.
Second, kernel bandwidth could be locally adaptive and elliptical
to embrace the directionality of spatial patterns. Third, surfaces
of socioeconomic attributes could be overlaid by natural and
environmental rasters to allow for investigating some forms of
human-nature interactions.
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