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Fig. 1 Transferring Social Economic Data from

Irregular Gird to Regular Grid

L1 EFRMKEN

ST A 7 AR B B R R
SICHY A 03 » 2 36 T 25 48 253000 0 (05
SEAEAC S B A ) £ T A i
e I D T 9 2 T ML B
5 4 1 0 70 B0 O 14 A
3.

BRI A AU D R S AR
R 5 ) 2 AR X 15 B X 9 A T8
F £ ) L0 AR 4 5 0 M 5
TP TS e
L2 EEEEME

6 9 07 A T B
A A GV R 14 1 B B 2 R
WBUA e $E3 07 A W 0 S 3
R

p,— S Ap — A,
= A

Horr, P, ol 00 P A% o i N B A Sk S HE D Y
A 1A TR 5 AT A AS R 0 8 A 5 0 0 e Ak 4 52 3 43
(TR s P g AN R U] g 4 o i N L EG D S AN R
WA N 8 B s Ry 55 R DU T A A 52 1 A
FLI 45 1 ECH

AR LSS P OR PN B RS e S
2SR Q@ e RUEIR X 5 B bR XA B %k
FHAE

WOITE R BB P56 S PR i N B 23 A R L
LA FH A2 2R KRR
1.3 {&IEmEEMmNE

A6 T TSI AR 32 5 167 P T Sl fn ARk 1 e K 22
SIAE TR AT E R LA AN A B A S . TR
s WESE I L N BN B A3 A R N AT ) X RO 1
S0 43 A AR T A A R R R R VIR OG . A it
I EE FE X RE & B 0 98 30 LR 0 S o T A
JE X A A 5 B DX L AR R Y . B
FEALHENA C AR R N MEEX LB
JEX AR kA T A R AL E S W,

A B BE R 1 AR AL B 58 XS BN H SRR
PoONEREAPERINOE P, 4
A X W

EA,- X W
i=1

K N0 40 e B A3 A - 3t R PR BE L R )
DO AT 8 T s 52 BN 0 ST oy R ) o A% 17 e Ak

TLITVE W 02« R R ) DX A AR 2 IX 3
3 HAFE R A B XL B gl A S5 S & T E B ok
A ARSI 4l B A5 B, . 15 1] B0 T SO ASUAH BE L 32
TORIEE JFRRUEIRUETR X 5 H bR XA N FEO 45
1.4 REXURE:

I KAGPR B3 ¥ (pyenophylatie) g fa] S
RO 4™ i o G R AR it 3t o T 3 AR Oy v
SR Y H bR DX (ER T AR A DX ) B 4 R
BT IEN . Z TR R T . © X 5T X
A SRR HE /N A 5 @ Xof A 9 A% ) TR L
HYEBEATIRAE 5 O X 451> W A& A ] SR I 0T 1
BER ATV @ ISR A YR R A%, 15 3
U5 XS & PR s © RAE R — P8 X I8 B bR DX R B
TC P9 T A (R A P Tk I X 3 (B 1 Fe s ©
BRLRO~O, HEBBNHE HAw . g )
AL A | A5 2 B 2 03 A Y TR K]

ZEIE MR A © RUEF I TS ST ot
AN B — 30 @ A ESREGE T80 A2 3 A1 1Y
vk AH BT 2 AL 7 i i) R R Al 23 5 i 4
(B OR300 5 Ak 1% 722 s 22 SIS o RK o
1.5 PBENAE

F £ % (Monte Carlo) k& —Fi Bl
2L GIS AT 454 DR N 1 B0 B ik
FHAR Eo el T AR Y N S AR TR Y AR B 3
GE T BEA TSR R O 43 T B K — A A% B HE

P, = P,

wi
i = —
>w
3 E 3 5 — M A9 N RO
P1 - #P\
>w

i=1

Hr W RS e AR X RS kA R T 26
AR AL s PO BN V80 POy A i N 4
SCHRLC1L - 13 X 3% 05 Wk AT B9 SR A 5 Bk N
FES R i AS A AR

1) AR 3k T A ) 1 5 8 R TR 5 B K I 5T
0 LR 4 Ry o T 4 FE A [ |y DX 3

2) BT A b A FH R 0 R OB AT



532 B 2

2R AT A L YT 25 (8] 17 S LU P00 A 55 A L) T A 4 K A 4o 97

B I A5 20 A A FH M 2K R BT T 1) B X, AR A 4 b
FI 2 B O AR b L 35 0 FH L ol T b Tk
b 3238 FH b b L K S5 R B X TR )
AL

3) B B 0 3 T A R O AR 4 1
I I S5 5 4 SRS A 50 H0  [) B - e ) T 26 Y
{18 S (LA I 255 T 17 1) A o i A B A 1 A
AT E M AR EZ W,

4) X BEAS MRS I AR A AT BT R0, B 5
1~2 W& AL EE S 10,58 3~6 i i AL &
20, WA 1 ASHikAS B BUE L 1~10,568 2 4
s B BUE TS E S 11~20, 55 3 A kA% 14 B 3
Il 21 ~40 AR AEHE .

5) M 1~W ™Az — 2 51 Bl L KR, >4 Bl AL 5K
T8 TE S — S 1 IR 9 Bl P s 2 M A ) £ 2K
L. EA R, B A Y RE LR A BOR
WFFE 6 BB A A N BB 25 o 1k

6) 75 1) B B WHE B 5L

7)o FH I DR A A 2E AT 0 K E
DA% P A A HR e N T AT BRI, A5 F R0 )
L N SR @R W R R 32 S SN
B 1] KL DU P A ) A 4

it A% 7 AT B Ok S i N R B K
UATEOUNERES @ Sl YN S B €785 € R Ak 2
JIN MR S o T AR B T [ X R A AT R A T
RS TR) /N B RO S DA R N T B i 2 AR

SR FH B AL 7 5 S 30N K000 T s v 1 5040 1l
I o A% 1 2 40 3k i o, 25 b bR 28 R A 1
3 BE AR S A R Y, vT R F DL 5 R R
FE IS R AL R

1) gk A0 oMb 8 A K5 4 s DA Al 45 5 1) £ Al
U o 25 B - R 2R N L

2) 3T GE T A Y O 0 45 25 4 b R
SR N T G A 5 SR 4 JR [T ) i X s [
U 5 A 2 A A A AL R 1A R BV S Bl i
B 4y TC EL ) P EATIE Y R

3) JE 3 3 WURE AR 1) 7 15 1 4% 25 - b R
R N 143 A % B AN EL AR

2 KR

BT LLE T A SR DU 2004 4F LUAT
B () g S it 9 A 10 558 3 Ei i Ak Tl 2004
ARSI A R R R REPL T v L S BN TR
S AL U o A g LU A 1 5 A o g 4R v
FRAGORT E B b Jo8 3008 A SO R 4T B 19 3

i J22 1) S B0 BE L R FH T A0 08 ST b R D 43 26
Bd S RS B . TER L R 50 mX(50
m IS AT N 1T 5030 1 B HAR 10 A%
UNEE €2 St PUNIIIEE NS NI RE &/ N
0] o A% 1) R U ) s ) P A

X BT 2004 A8 Sl T - 3 A ] BUOIR EodiE o
VR0 28 P X & 2R T I B A R AR . 3%
22K A N B A AL S Al 100, & 28
H AR A3 e Ok < SR AR F S 70, B AT 15, T
3k 5. B it I 5, KA e R sl 5,08
R CIR/EIR(S IS ANTIR NN /5 O < gy A
12 DATELIX () R B 2004 AR R BTT A
R AT I8 . AT LUE L XA 7 0B s iy A
I3 A S — B 240 B S8R L S BE LSS M s e A 1T
WM AR s, B R alE 2 2
2004 AE BT L A BRI . 7E ArceGIS
(% Spatial Analyst f&50) i 5 - Hb A ] 2 8L,
B - 3t B P R e 4 B 50 m XX 50 m R/ Y Al
& o SR BEHLIT 345 A BB B ) 50 m>X50 m
WA b =R A 3 s, AT R E S,
O XN T2, R 4 A AR N A ST
i VA A L B N T ECH 0 T A T
235 BT N B A T N E A [R) g3 A Y
LR AL B WO ZJE N 1 B e e TN
5 3T K AR LA R A A% 2 T T L 22 1] £
KF . MR T 2 AT R HIAS [ 43 9 232 A A )
WA 5 B I 2 e B9 N 1 BOHE AT S O e 4
£ B/ S A eI BN B o Py
TR AR 9N T R0 R AT L km X1 km (100 m
X100 m POA% JEAT 4 5 7R 45

55T R0 A U RS T OIS B TR T
SINAR 2 | e KA R BV A5 T AR LG BEDL DT 76 B
NN I VNNESE N NS = = B ]
ST A ) A AR AT N I BOHE B B A T
Job VR R - ) 2SR i AR AT DA B R IR
() N I 31 5 7] R 4 i 208 A1 B B AN 6]
PER IS s B BT IS N R BRI A 4
[F] B, SR 3 R 7 45 B N B2 A B AR SR 1
A HRAC RO | AT AR Ay b 1 7 ot kb 8T8 2K 5 i
JE YT GO0 A ) o B AT N T AE A (] 1 AR
PEREERY 23 B o H 19 A O [ B i A A TSR
FHLL BB 83 1 km X 1 km @9 58 0] /A% )5
A SR R I A 23 T3] &5 4k 20 Cexploratory spatial
data analysis, ESDA) J5 ¥ %F A O 728 fb B0 o 47
34T . TR TR B I AL 7R 2 5 R R B L
T3 oK L TH s S R A R AT Bk B



98 OO S [

2007 4 2 H

AR AL KR I A X TR AT BUX A SE i T
AN IR R 23 A AT D S B 0 o SR Tk ol e 4
J7ik AT UASE o B B A 1 RLAT B IT o S il 1
A2 2B G R A L e BN RS T

X A AR 23 22 T Bicdl . R ORI R RE Y O ik
S B MU [ A g e 2 8 5 A 1 R DU R A 4
Fede  ande s A GDP (9 0 A3 15 B0 i 7 R T Bl AL
T35 R T rP A Tl T R L 6
SEUCE ORI BCE 1 e A T 3t 38 e b 25 (A
HBEE O 0, AT A5 MK GDP %0dis 2 a0 i
A% b o AR R 2 L SR AN [ 23 3 19 JL U 4 A 3
TR ST

3 & iE

SR L IU A K6 16 77 3+ AT LAt S e N 1
FE YT F B S Y 23 1] o AR DL o AR SO B P A
5 L) ) A 22 ) ) A 8 R ol ) B T 1
13 T HEFE 1 R BEL T 3 » DA £ R s
DALE R DU 2004 AR IR AT BT (D) e 3
UPNIRE S ans €L PR W N i =
INGETT s SEBL T AN LI A% S8 T 19 4 2 28 57
B 1) LI P 1) B . SRR AR AR R WL UL )
(UPNIRE-€/ 3 S N EUNI R A1 S U R (T
R CEE S SRR R & R Y iR - SV
BN ARG L 0 B DL R WA 2 2 5 (R B 48
T A A5 T T Y 2L

2 % x #

(1] 2480 R . SR E0RE. ECT b 1B 31 25 1) £ 5 )
& HFEZ R Mg R []] R K%
2l e 15 BB R, 2003, 28(12) : 642-650

[2] Li Deren, Zhu Xinyan, Gong Jianya. From Digital
Map to Spatial Information Multi-grid[ C]. IEEE

International Geoscience and Remote Sensing Sym-
posium, Anchorage, USA, 2004

(3] 2487 HRHR U, AR AR, 025 )15 8 2 90 M A B H
BRI L] KRR - A5 B2, 2004,
29(11): 945-950

(4] 280, M A0, RE . 5. ZEEMER ZH PN
X043 5k B w7 1], 223, 2006, 35(1) .
52-56

(5] BRkez. AAgitmwmiz=auil] e AD - %
i 53 5%,2002, 12(4) ., 3-7

[6] Okabe A, Sadahiro Y. Variation in Count Data
Transferred from a Set of Regular Zones Through
the Point-in-polygon Method [ J ]. International
Journal of Geographical Information Science, 1997,
11(1) . 93-106

[7] Lam N S. Spatial Interpolation Methods: a Review
[J]. The American Cartographer, 1983(10): 129-
150

[8] Goodchild M F, Lam N S. Areal Interpolation: a
Variant of the Traditional Spatial Problem[]]. Geo-
processing.1980(1) . 297-312

[9] Flowerdew R, Green M. Areal Interpolation and
Types of Data[ M ]//Fotheringham A S, Rogerson
P A. Spatial Analysis and GIS. Lodon: Taylor and
Francis, 1994

[10] Tobler W R. Smooth Pycnophylactic Interpolation
for Geographical Regions[J]. Journal of the Ameri-
can Statistical Association. 1979(74); 519-530

[11] Huang Zhengdong. Data Integration for Urban
Transport Planning[ D]. Utrecht: Utrecht Univer-
sity, 2003

[12] Spiekermann K, Wegener M. Freedom from the
Tyranny of Zones: Towards New GIS-based Spatial
Models M ]//Wegener M. Spatial Models and GIS:
New Potential and New Models. London: Taylor
and Francis, 2000

[13] Wegener M. New Spatial Planning Models[J]. In-
ternational Journal of Applied Earth Observation
and Geoinformation,2001, 3(3): 224-237

[14] Moeckel R,Schurmann C, Wegener M. Microsimu-
lation of Urban Land Use[ C]. 42nd European Con-
gress of the Regional Science Association, Dort-
mund, 2002

[15] Gregory I N. The Accuracy of Areal Interpolation
Techniques: Standardising 19th and 20th Century
Census Data to Allow Long-term Comparisons[ ] ].
Computers, Environment and Urban Systems, 2002

(26): 293-314

E—EEEHN . THRC.AR.FLESN.PENZRRLT.PE
TERRLT.RINZRELT. IEEMBUER.2REMLR
SZAMWERERAKENNEKNZBERNZSRARONHANHS
IIE. KRR aBERZNSEMBICSTTA; GPS HE=
P=ANE;SPOT BERRBIMTLIE; NZRT2ZREENE
HIEEDPONA:BONRE GIS BESEA; SREBRERR
B@EURZERBEEE. BERKZIEN 100 RE.

E-mail : dli@ wtusm. edu. cn



532 B 2 2R AT A L YT 25 (8] 17 S LU P00 A 55 A L) T A 4 K A 4o 99

Transformation Between Urban Spatial Information
Irregular Grid and Regular Grid

LI Deren' PENG Mingjun®*®
(1 State Key Laboratory of Information Engineering in Surveying, Mapping and Remote Sensing, Wuhan University,
129 Luoyu Road, Wuhan 430079, China)
(2 School of Remote Sensing and Information Engineering, Wuhan University, 129 Luoyu Road, Wuhan 430079, China)
(3 Wuhan Urban Planning and Land Administration Information Center, 13 Sanyang Road, Wuhan 430014, China)

Abstract: The multiple areal interpolation methods to transfer social economic data from ir-
regular grid to regular grid are discussed, the advantages and disadvantages of each method
are outlined. The integration of Monte Carlo simulation and GIS is employed to realize the
transformation of population from irregular grid to regular grid. The population statisticed in
irregular grids (administration boundaries) are disaggregated into pixels to obtain the popu-
lation surface by assigning different weight to different urban landuse types., then the popu-
lation attached to each pixel is aggregated to regular grid. The experiment result indicates
that the regular grids can represent the real situation of population distribution in the urban
areas. And different resolution grids can be selected to aggregate the population to meet dif-
ferent requirement, and the population represented in the regular grids can meet the require-
ment of urban micro modeling and macro social economic data statistics.

Key words: regular grid; irregular grid; transformation
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