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Abstract
The main purpose of the research is to refine the dasymetric mapping technique based on vector-based ancillary data, to
develop a program implemented in a GI'S environment, and to apply the GI'S-based dasymetric mapping techniques to popula-
tion data of Seoul in 2000. Dasymetric mapping can be defined as a mapping technique to represent spatial distribution of a
variable under investigation more accurately by utilizing ancillary data whose distribution is associated with that of the given
variable. In other words, dasymetric mapping is a procedure of making a thematic map to recover and reveal the underlying
statistical density surface by manipulating the data given in an arbitrary zoning system by reference to ancillary data. The
main results are as follows. First, a generalized equation for dasymetric mapping was derived, which could be applied to any
mapping situations, regardless of the number of categories in ancillary data and of the weighting scheme allocating a weight
to each of the categories. Second, three different weighting schemes were identified by critically reviewing the methods pre-
sented in previous works: population proportion method, standard density method, and regression method. Third, a G S-based
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program implementing dasymetric mapping techniques was devel oped. Fourth, population density maps which were believed

to be better reflective of the underlying population density surface especially in comparison with choropleth maps were creat-

ed for Seoul 2000. Those maps were drawn by applying three different dasymetric mapping procedures to the census 2000

population data as source data and a vector-based land use data as ancillary information.
Key words. dasymetric mapping, ared interpolation, GIS, choropleth mapping, population density, ared weighting
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A7 A Hlole 9 o]-§rkesde A 548 Y
I Qlet oA QIFYolY HlojgHo]A AJA-D 22
E94 A zeto)] Aato] 7]1%k up 227 19} FA|
of ARAAA Hlolele] gt Bile FHiete WHs]
Axo] Qlrt, AR AA oo tigt Il o8t
o] Saige whah AL AAE #44] A& (representa—
tion)o|u SAA £A3 BHE oheket 2AEE] HE
HUg AR oA B3 N&H o R FoE L ), &
Q1 ApEo] ExpE|o] 5E= o] e ALE| P A A tolE
HlolE 9 & EolAY AKX 7184 (confidentiality)
A7 A8l dojFer AYH FEAE HA st
AFE I Ah(Fisher and Langford, 1995). 9l 91,
HEHQ ARAAA dlolE9 dHeR dE & Qe
AX2A HlolE ] ¢, 2 ulo]AR HolEE A &5k
£ BF EAT TR0 gAY Tt FHE AlFE
Ak, o|FA o= HA H(spatially aggregated)
glole 9] AE A BHE EAEES TAFE 24
Ae] FEe] A& & Ynlste MAUP(modifiable
areal unit problem)] ATtoA 3] thFEoix Utk
(Openshaw, 1984; Goodchild and Gopal, 1989; oA+,
1999). 22} F7HH o2 Fate o] AT A AAA
glolgle] ¥, = A =3Hmapping)olA A= EAIH
E2 AR 2535 thRolA 2 AFo| Sirh mEhA
2 A= AREAE dolg e A=ghy fEE S
A2 A 9 s gt =ofl 23S Eo

A3 A A Hlolg7t E% 3T oll YA Fof
ks AP ARBIAAIY @] digh A= Ao
A& =01, AT
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AEstal 23S F2EH A w3 (choropleth mapping)”
< &0l Ask= Zlo] SR o] Sk 9|, JFEE
EXE I2ZYA WO g FHd= AL AT+ EEXY A
oA A2 ZAIRE op7|eit), 94 - 08 A2 EA
W B3l FolAE 0T E ALY £ 2 33
@91 HA o o)EHot} & & 12 YRHFoE e
AFUES Holn, 22 T =2 AFLYEE YEhd

tHLangford and Unwin, 1994; Holt et al., 2004). 18]
U FdE R2E AT A& Z2EHA WE A
|ot= A9 7MY S8 2ARLS N S0E dele
ol B39 ¥7HA W5 (spatial variation)©] £A3}A]
Aethe £ M sHA drke AolthLangford
and Unwin, 1994; Eicher and Brewer, 2001). 7]%-2%.
2 I dEY £ fE5e iz SHHeR
Folzl Rol7] fzell, 3EY WA SEAHY e
S vk s 4= Hhofl gl

A AA A HlolHE Z2EY A mi8E Fo Aldsst
= A9 ol2et ZANE SES] Al AMHIL = A
o] AIHEZ Y (dasymetric mapping)’©|tt. A
EY mjg s Al 501 JAFEE) 38 A
A& 7HAE B2 HH(ancillary information)(d& &
EZ] ol§ HlolE)E ARt g WY Ex i
He} st Adste A=st B4 ofu|dchEicher
and Brewer, 2001; Slocum et al., 2005; Mennis and
Hultgren, 2006). tAIHIEZ] wjsg 7] 9] AL 1847
7HA Ag&E EEf7he Aol A|Et, 19909 S5 o] % W &
& A € GISY Wdat Ugs] s o] Sich
GIS7} 7HA1 L dlole ¢ 8t We- 9 fHAEH-
719k engolds BEFo =N hAHES vjgof A
732 @A3] EotAA Eh(Fotheringham and
Rogerson, 1993; Bloom et al., 1996; Fisher and
Langford, 1996; Holloway et al., 1997).
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GIS-7[2F THAHIE

2 I (dasymetric mapping) 78 O

oF MEA| QRUE 2| T

wlE 7| B2 A RS FL X
Aeststa, 149 GIS-7]8 A
7H‘?—-_5‘}°1 20009 A&A] QIFUEE A2

II. YAHES TjF(dasymetric
mapping)2 ¥

1. ollof2|d QlE{Zz{|o|M(areal interpola—
tion)zt CHA|HIEZ! ofEe| 7H'E

dutd o g AW ES vl (dasymetric mapping)
o] 9lE] & 0] M(areal interpolation)”?] 3t 7%
oz 4 ’“Q"’ SAtHMennis, 2003). ollol2]d EZEd o]

AL shte] I AR 4 FA AE (@A o]
H)E 223 AA EYAE Hole E UE I AA

Z(E3 glolg) deste He utthGoodcehild
and Lam, 1980). o]2{gt °ﬂ°1‘“4°4 OlE|Zo| Ao WA
QIS ARt shube EAT SE SR T4k A
IAFAA dolg g & t& 0%94 SR AAR e
o Fdart e Aot dE &0, 8 79, Afula
o, AA FHer £3E o2 AR AAA Hlolgy, A4
79, A 7Y, g 79, 1 FHOE SPE AAS
24 Holdg FPBAE 7Nt s 3 Fhd AA
3o Wlsfjof sl Aol WSt I Q9] e nt
Zk7}A] o] th(Fisher and Langford, 1995; Flowerdew
and Green, 1994). & T2 7= 34 &) FA7F Azt
o Aol whet Wsksly] wfite] WAEst=d|(Martin et
al., 2002; %49, 2002), AAG A7) sl BUs 2
9] A st A 3} A3 shord W e HA| v
o] A|7] € thReibel and Agrawal, 2007).

ol2|gt oflojz]d QIEEe ol theket WAl oz W
3 $t=dl(Goodchild et al., 1993; Fisher and
Langford, 1995: A1, 2004), A W& 7I(areal
weighting) W%’ (Goodchild and Lam, 1980:
Goodchild et al., 1993), ‘pycnophylactic smoothing ¥
H (Tobler, 1979), ‘ANEZo|=(centroid)E ©|-&3 W
H A A(density surface creation) B (Martin, 1989;
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1996; Martin et al., 2000) 5°] 3t} o] & F 7P &<
st 7Pg g AREL Qe Aol WA 7 Wholtt,
UtE o2 ool QIEEF o] HL LU=} o] &
Z3HE ol A8E = ¢
Goodchild and Lam(1980)°] 23 F £72] vlojg =
Fol| A 7hssith. &, FAU =AY SFoR 285
T o2 9| AH(spatially extensive) HoJEI2k,
B, HlF, HE&T Zo] 223 o FolAe T
o2 UZZ%(spatial intensive) HloJE ZFo &
Hot AR d72AQ A7F QT polal A th#AQ
A7t QA Eo|t}, wheha] WA 75 W] theh A=
F fF3Y Fdolgo] ot t2A Folztt
(Flowerdew and Green, 1994),
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2 ool Ao FUS #X W E /AL ot
574 W5 (spatial variation)©] $lth= 7H3& 3t
+ Ao|thFisher and Langford, 1996; Reibel and
Bufalino, 2005; Mennis and Hultgren, 2006; Reibel
and Agrawal, 2007). Watx] B 715 B2 O<ed] 4
A7t GAEHA Y= F 7 AAE 2dste el B3
skal, A EY vjgo] et Hrh HEdt W B
9 &= Azt Aot

ofoj|g Qe Ed ol AT} HAHEY g2 LA
A2 799 ARE FA5HY gArhe FAAe HAME
ZA G 719 Afolol= BEAAQ] Rfo|7t EAgtt, &,
AZe U B2 AAS 3l Bz AEE AMESHA &
At 2= HFH o7 ARt A othEicher and
Brewer, 2001). WetA HAHEY mjF2 Y= Exot
Us] e Bx YRS GEolo] &2 T AAE B
ok o 22 37|19 FUATEYE 2T RN 1 Y U
29 FA4E © Wol ZE1E= 7I"go|tHHolt et
al., 2004). 213d] o9 E AeEH oA} A EE
EE FF EFHe , dukstd B2 dE0] ooy
d JEEolAE 3T 4 AHEY WiBHYH Bz
ARE 0|85y fRolth, e HIE HAHET o
o]Zd 9lE| & o] A(dasymetric areal interpolation)
o2t R Et}t(Mennis and Hultgren, 2006;
Langford, 2007). ©|Z-& A7t 4XstA] ¢= F tlo]
BE A@erhe oofg dEE 1Y 5HE 6l
0 DAR B JRE ot HAHES ujg 7Y
< ol gsitt, B3] FARAS o &% We] 1ttt
(Flowerdew and Green, 1989; 1992; Reibel and
Agrawal, 2007). @2t AIHIES wjF 7139 e
B} o) At ooz QAEEH o)A 7S
et e Al=et WY AE Stk £ =EelA=
MNeA 255 A= SHAA HAHET ooz
A EG o)A PAHEY wj5BE L&A g}, =
AHog detd, A ES wjP hAHET ofoig
A A E ol Aol BA FHol AFE TFstr] AA
7R o|Roj =, B HHE &3 oA glo[H 9] e
TS ou|it,

kEore iy

32

5%

2. CHA|HE=] ohEe| X5t

i)
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HAHES wjgolat= &ol= 19229 3 Ao}
(European Russia)?] Q17 BEZ=E A|2H3t 2A|o}2] |
=3k2} Semenov Tian—Shanskyol 23] 1otH Aoz
dHA 9o J K. Wright(1936)o] <lsf mj=efjA gz
HAA FH}Ack $tch(Mennis and Hultgren, 2006), 1
2 o2 Eole 24 A=go] AHEY A7]2 184
7] 2FW7HA] AW ES wjgo] Z2EY A wj P} o E
o] QIF ExE A=t 7oz gy AMHAT
3t} (Eicher and Brewer, 2001), 234 Zo] 19009 F
Fol 0|28 F A&} A2 A2 o2 S U He
o), Z2EH A P2 7P Fa% FAE Az 7|HeR
ARZPAT, A ER a2 Apekdol Folgol 7t
A AYgAZANA 23 A A A H}kL gt
(Richer and Brewer, 2001). oJ3}E, tiAIHEY njj3 9]
712431 ofojt]ol= o | Edto] - A]7]of o]
A=A Atolof d2] FHEL QISH Aog Helr,

QA HES WO Awetd AL otsty] M=
MacEachren(1994)2] FA= 4§ £57 =28 o] &3l
Ao| =2o] HriaY 1). MacEachreno] w29, 2|=3}
He 303 @42 o]AbA(discrete)- A <44 (continu—
ous) 28 EZ 7} FHA (abrupt)-2H 2 (smooth) A E
Y F 5L ugt ERE 5 daL, T3 HEse] gt
g FA = FAlo] 2AE 4= vk Ftk, Al-718k
9] glojE oAl o]Abd @idolet gollA AFT FHHL
2 A<l (spatially extensive) HE(S
F)7t BojFs £2E Ui, d4F
O & YA Hp(AE S0l AT
ZE ofnjeit), E3F FHA A2

=

o e AHEROE IUH AVIWE,
F24 9EHol £ AW 1A WS o

ojgtey, ot WA BH giAdED e T9 19

s ] AT AES onjale Aow TRTaa
Wit ofolZ el Alisopleth) We] 57+ Fel2 wosct

(Eicher and Brewer, 2001). At8]3A4 d44E0] 2494
Ao vslAe 37 gEAdo] XA o] F= 9
HAS HRlths He 7RIS HAHIES Po| AHz] 7
A golgel 37t BX FFE Aldshe 7 583U
FA= FEYUS & ¢ Qloh

=
FEHO2 HAMES tjge
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GIS-?[2F HAIHIER] DS (dasymetric mapping) 7[#S OL8TH M&A| QIF1Ri= REO] XX

o[l E HX ZARE o]&ste HARTOZHN 7|A Q=
FAA Yz H(statistical density surface)s U35t
A A8H= Aot Mennis and Hultgren, 2006), Z2Zd|
2 e YA AL BAE et sig S A<
FASHAT, HAHES W 1 @Y FAE 15t
ZHWHCH(Holt et al., 2004). £3] I+ Y=o} 22 EG
A @AY B2 E AgsHA Qs AL o2 ARAA
A W0l F7HA AAe] didt BES st U
=2 Al 4 JthHolt et al., 2004), &, TH L HYL
g E3Z(Mennis, 2002), BZ EZ(Poulsen and
Kennedy, 2004), A7) 3} £3Z(Chen et al., 2004)
59 Az A4S 93t 7]F T (population at risk)2]
o

BEEATY 4 U Aol

smooth

discrete

continuous

3. tHAIHIER! ojElel 413 22|

PAHES WPe HE A 7}x]o] Ay 9FPog TH
<, 27 242 Htel 2| (binary) B, 3-F2

(three—class) ' | “Algt M<(limiting variable) ¥
o|thEicher and Brewer, 2001; Slocum et al., 2005).
83 Bx 427} WE -]l B -s]uelAe) o
o o Aoldt JZHo] AREEI ¢tk Eicher and
Brewer(200D) Al 7§ HEE 7H<l WE 7|9t EX] o]
& dolE(@=AAY, T84 2 24, AHANE HE 1
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2 sto] AHEY viF e A 7] FES AR B
oy ¥ & EX 2RE AFVA(EANGAY 574
A 9 22)e} B AFTFE A G AL F 7R 25 L2}
1 Q= 22X AFTFsA 9t #xgth= 7HY skl of
AHEY wjP& Agsts Aot 3-SHA2 P S &
NAY, TR D 22 AR BE A7 AFgitiaL
B 9] ZF EX|o]g0] W e QI HlFo] thEr=
AA| stoll A ER w3 APst= Aolth &, BAA
Folle 70%9 AF7E A4 R A= 20%9] U+7H,
A o= 10%9] QI77F AFRh= 419 7H8E st A
ojc}, mpRjete g Ag 4 W & QT U=t A &
2 EX| o]§ HFof B3t Do) At At 1
FHET & 32 UEle 199 e O EA o %
< Hol F9og AHTsH= HAlolt), AFHE =
o]-&3t HAE -7t JAHES mfFol = o|e} FARE
vhaJo] ARE-HET Langford and Unwin(1994)9] A3-=
AFTAE Fe=ie 59 2g=E A E BR) o]§ 4
2 Hlg o2 Hlo|ug] A EY wjgE& ek A
RHo3FT QT Mennis(2003)= 2134 G4
A7 2 ARgste] 3-FEA S A8kt
EX] o] & §lF9] A ol ol o] §lo] EA] o] dlo]
HE Hgez fAHES wjPE +3ske ¥, & o
F-2¥ 2 (multi—class) HAHES wjg 7|HE FAst
s17] {8l 2 AtolAe thaat Z2 duistE A

Ajgtar gy,

A [e]
e
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x P

= —.\ - i
ZW_J AU
J=1

o714, P iNAEGER AA2 79) Yol A jEA] of
Wzo| ZFEE 7o gt 24 AT 22 oJujgt
o QT 4k Qubd o R AgEE WaY B g7hEoR
979l Woatd 1 ofd AE 7HselY wik B4 &
7] o] g Mo that 71EX 2 AjH S Afd WS
oJulshe| A X9 Yol Al jEA) o] § WEE Hol:

o] maoln] Pl x| AFQ] Q1T Srolc}, o] 441
dtolue] Wy, 3-ZeA WHS BT TTHe Qi)
o o Yobrt Bag -8 AHES BjE AgE 2
2 FPssih AAE -7 B2 2Rs) A" A9 Be
A Yol A jER] o] Mo EFEL T8js Mo
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° WA

=2 v

2~ ol

@) @)olM 83 A2 vp=
o] #2 EA| o8 W 7zt

sfof Q17 91 Q17 AL

EAeit},

AR, ‘17 ¥E¥(population proportion method)
ot}, o] AHAQ T2 HPAJN ARE vz A
A QY] o] Hr7} ZF BEX] o]§ LYo £EZST Qe
AE A7ske HAloltt, oA AW 2 AAY, Eicher
and Brewer(2001)2] 3—2# A HoA 24 EX] o] &
ol thsf 0.7, 0.2, 0.19] H]FE Fost4irt, o] Hid
Ot AR)AlAM Fl7] 3 o F&E DA} o] Bl
oulstA Hrt, o] W] AR A Tt B 149 <
FU=7L Blol R o R #A AEE & YUtk Aol o
£ =9 ZAANGY o] w9 A2 AL L9 L,
3 39 Y A7Y 70%7F ZAA G| FFE7] il 1
T9Y AFUE= Ho| A o2 =A AEEA "ot

=4, ‘BF Yx(standard density method) ©]t},
o|AL ARAY T2 FEH ARE v o R 7 EX
o]& FHof sl BE AFLEE ARSI, BE EX] o
4 A9 #E JAFIEY FFo HE HlE&S AUEe
2N 71SAE AHEske Aot Holloway et al.(1997)
2 ARAQ WAE F TAIX G 0.8, 7R 0.05,
AR 0.1, 4AFF Aol 0,059 & =S Tt
Mennis and Hultgren(2006)2 Etj7} H& AAA 74
HolEE o]&ste] EX| o]-§ HE ¥ #E ATUEE 4t
St WS A 24 BEA] o]g W s, 1
EX o]g MFT AYPFo R Eajus AIAA FEE &
Asto] At 0 WAL ksl HE ATUES AE
3t} Maantay et al.(2007)2 Mennis and Hultgren<]
olgst WS UAZF FHWH(heuristic sampling
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method) ]2kl £E24}E itk AP AA AAA F99 &
A& Y3 ¢ = Z(containment), AMEZ0]E EdHcen—
troid), ¥l%5 $-H(percent cover) 59 WHE ARESH 4=
AtHMennis and Hultgren, 2006). =& EX] o] ¥
of thaf ol2jet B AFUETH A EY, IS B §
Aetal O FEeR 7 BEX o] WHE d RE AFPUEE
U ZF B7] o] § jF HE 4T UxnE 18
UL o) AE THEA 2 ANGE &k, o] 2@ AL TS
2)1¢] gho] 10] HEE 57| 5 X2, 59 QA+ 9
A2 A AR F Aot FYsoF Frh= pycnophy-
lactic property (Fisher and Langford, 19958 THSA|
717] $1%t 442 A olrt,

AR, B AEAH(regression method) o]t} oA
HAHES ofojz]d dEjEH ol AolA g ARSE L 9l
= WA, 7REA AES 95 s dijte 2 AAE
T Qih ZF AlA A 78 QIS FEHPE B AF
7t BA o]& HF d "EE EHHSE o] Aol
A= OLS 3]HEA (Reibel and Agrawal, 2007)°]L}
ok 3] &4 (Flowerdew and Green 1989; Flowerdew
et al., 1991; Yuan et al., 1997)& AA|31H FJAA+E
L 4= Y IR A FE THEAE AT 5 3
o}, OLS 3|HEA4 9] 74, 3AEA 9 A4} 4r&He 3
A 2t A o8 3o Hit Y=gk gu|dith ozt
A 2 T v SAASE R A% e
2 7t BX o] g ¥ AASE U 7R E 7
5 A "ok B4 EX o]§ MFE 71 HAE-7]5L |
olHlE AMEE A%, ZH A9 HAT I A EXo]g
gt S AASE S5t 24 A9 AT 5 AET 5 3
o}, 2 gellA 53 pycnophylactic propertyS Rt
EFA717] HsliMe 4 AL 2L Qe AL 199
ZATE A4 o 2A4E AFrE e @ 4 A
9] 9l rof FafjFEoloket StrHFlowerdew and Green,
1992; Reibel and Agrawal, 2007). Fisher and
Langford(1995)«= 5719 EX|o]& HFE 257 SYHS
2 A= AFA(shotgun) 2d, TWE 9 AUE F7
AGHS AMgsHE 2 (focused) 2E, BE FAXY
<+ SR S8l SYHPRE ANSSHe TDe(simple)
2d-g v]wslt, Flowerdew and Green(1989)2 T

wdo] ¢ vyt 35199t Fisher and Langford(1995)
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O[Tt A QL FIEO| Ty

£ Jefe 3L gickn Bt gt
YAHIES e 98 B Aue e 24 ol

dolHE AMEE Za+= glrh dE =9 Xie(1995)2
Reibel and Bufalino(2005)= =2% Hlo|EE ARt
E3t Maantay et al.(2007)2 A& dlo|E€E, Wu et
al.(2006)2 o]u|Z] ElA%] SA3Himage texture statis—
ticors HE JHZ AN gt 7Y Hx JHE
o] g5to 2 X HAHIET uig HGHL FFE 5+ 3

o,
III. AHES i8S 0]-&-9t 2000
MEA] QJFUE B o] A2}

Hlole] i

AHES 5 249S % 712 AT ARE 20009 A
A 52271 5 @ AAMA ARE, HE ARZE TEX|T
AR YA AT EXo] S AT (1999)E %ﬂ;}‘“‘ﬁ}
7 12 EXo]$AFEY EXo]E BR AAE BHoF
AL, T 2% oo mE AZAIY EA] o] & & Ezzo]rﬂr

o|Zgt Hlo|El & vl o2 () 4|4)F o]8dte] =
F Al 7HA dAHES wj3& A AA, dEF
49 T=A 2 FAR & AFTFSAR 8t A E HA
F7Fs A 2 stod vlojyg] WS -85t 4, TA

3 2. MEAl EX[0]8 2FEZ(19994)
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B 1. EXISHEo| EX|0| BF 7
EHt:IE === _/‘\__I?I_ﬁ_
N Axlaele
= o|AX|"z|gt
= Frases
HEI' S ==
el Tl
i RtoA=x]
E E
QIBEA|
e
ol=x] e
2ix] Ea4a
prakva N
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rakelfmly 4
7IE]' [Syess |
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ofe 3l At
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LICHR| & olZ=X]
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S
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LHAIM
3| &k
TTANE Held
IS U FAA
SSEX|
oj2lx
7|EtA|A . Uzl
TEARA
S ksl
= — —
= A
U FAX o 39] BA) o) £R F UBFEA 0E
TR FAA, VEEANY 9 4 HFEE FE5}
olo] gt ths-Sd 2 HAHED migS HAISH
ot o] o 7153 AE 3l B DrEro] AREE AT
AR, $19k T4 2AskA, AR S 7HA] A

o g ARgste] AW ES vigE AASITE UA,
o|Z2A =24 3712 A ES W& Hroh FdsiA vl
517] 913) olloj=| g Qe & ol A& Hgsto] T2t Pe
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