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Fig. 1 Theoretical framework of land use forecast
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gt oGt U ) Pool PR ALK R

B . N B
2007 2008 ¥iA [l [ [
E[¥ PNu| 1.508 ™  0.811*"  0.832" 0.540™*  0.406™*  0.456 "
EE.IOE (0.038) 0. 024) 0. 024) (0.014) (0.036) (0. 022)
ERA 0. 775 %
12 SEHME (0. 020)
R —4.940™*  0.939""  —0.914™ —0.327"" —0.738""  —0.080 —0.534""

(0.367) (0.096) (0. 096) (0.027) (0.033) (0.105) (0.061)

FEA KL 25 286 270 287 3136 3136 3136
W) R 0. 985 0.796 0. 817 0. 834 0.761 0.271 0.338
F{a 1584.466  1112.038  1200.974  1442.234  9979.929  1453.765

TE: oo RAE 0. 01 KP LW 55 A MIEE AR IER ; BENLBON AL R, ] r2 _ wiit,

F2 OASHERKE

Tab. 2 Test of the regression results

ittt P{H 46 25
[ 7 corr (u_ i, Xb) . [ 72 BB T
N Wald F test =7.91 0. 000 N
—Pool FL#Y =—0.5669 Pool f52#!
Fiti AL 55 7 Wald chi2 (2) Sargan— Hansen [ LG o7
0. 000 - 0.000
— Pool 5% =2090. 07 statistic=19. 876 It F Pool £ #4
[ 7 R Hausman chi2 (2) 0. 000 I 72 7
— Rl LK =49.74 ' T BEDLALNL

XTI B T, AR STk T T 2% 10k 22 AH OC P 45 A4 11 i1 78 RO AR A | BRI 53 5 22
FOAR A AH E B9 FGLS A3+ 5 3 1 Stata iy Xtsce, T FGLS fif 31 B 5k A A< 2 - 45
s AR SCHYBCE A7 AR B 78 5% Ak o -4 i Al B S B b B 2RO 1/3 BYREAS, BRFE A T
B R RREFEE, HERTRBAMZE. ANEH; HIEF] xtsce 44 19 7] 15 45 55 F



739 X 25 W45 o DR TP v i RS T Oy v 1193

R3 RAEMBEEXMNRRBRMEE

Tab.3 The test and modified results of autocorrelations and heteroscedastcity

oL PfA 28 GLS R A (D AP (2)
— Wooldridge 0. 000 3512‘)\51 0.890™*  0.733™  0.683* 1,045
(2002) AAXE 0.01D) 0.029)  (0.024)  (0.213)
BRI Fisher Test _ WEH O 0.4517 1,218 1.383* —0. 080
(Inbuilyy (g 1 8D 0- 0559 (0. 045) (0.098)  (—0.070)  (1.058)
HfM Fisher Test FEAEL 2100 1925 2849 3136
(Innonp)  CGiJa 1 #D 0072 Wald chi2/R* 6896. 78 0. 267 0.241 0.338
M 7T 2% Wald test 0. 000 F{H 635. 98 813. 00 23.91
LI 5 5 B 4 B i?i; SRR i&iﬁ Xisce
- M, AEF R 45 R BORUERAE ES N NE| £, [ E
K1 A D g PR
fuRics @A

TE: oo RAE 0. 01 KV L RF; FE5 N IR MbRMER; GLS BIAEA R*, JH Wald RI7 EAE.

HRAR W3, B Z R A SO ] T3 FH S T R R AR SR 22 19 AR (1) B8 1 T 72 2800 8
AL, BIAT DR 3l T 8 X B TR s AN R AR Co o 25 T 09 RE AU AE 5, AN AR S A [
RONE)
InBuilt, = 0.683InP, + 1. 383 + « 7
IRAERIRS S 07 22 VR E IE AR BD . FEARSRABIESE T, AT LLE Ja 5 5 AR 0 45 4 R
T HAS B R AG TH07 B AtE — 2D 5838 . BT RN DLSE B T S % b R R DLz

4 BES N TH R S04 6

4.1 ROIFFH

A SCHE PRI 8 3E B TR S Z I AT I . BE S5 s A R A e R, AR
W, ZEMER, MXAF GBI R LT &M, A 2000 FETLCE, HEIT ChEp R
AR T ERX” @B, 3E S5 b & R E . 2008 4F A 4 i1 I EH 1 R
27.8%  Ab TR LKA . i ik & SR B B D, 2009 AFBE S EHI L T S IX
CFERIX . B Tk ERX AT T ER XD FE a8l B —ikk” B
i I T b K o B B TPl T A P AR M B R A AR AT, R R — A B ) 43
B, P oRASCH I S S)Em i DOoRiE 8 4 N AU . 55 S5 iy Ikt 1k A e 5
THT S A5 14 388 1T A 1A P 55 3R T AR A N 11 22 T ) 22 50 2 HAORE AR AR o A iz
4.2 WEHAORERN

FEAR 2 JE N TR B A5 00 R T R 38EK J sl 2% 1 @0 A SO 38 6 5 i 3 A 1
N 3R T T A e i A A E B0 Oy vk th 2R A IR Rk . SRR IIAE N T BRI K
BRI K 23 00 A8 A AR S SO AR Oy N B R 7 i S HRTIR AT N B 35000 5 3k v B oy 3 sk Y

OFE: WR¥Ewolifb iy “S” Bihg, ol msd e i L Rk 5] 21, 12038 Bk, 78 50 90 LU AL T ik 38
KW BL, R, FTGE B SR Ak i A fin st % e i 1 B
@ T A SCA SRR A A BN Tk, JF A AT XA B, X — B 8O & B



1194 i B o 7% 30 %

Tk, HatBE AR s

Yo = yo X [1+ (m+ k) ]" (8)
A,y ARG A 3k AN T, 3 TS AF B9 N T8, n BFEI B, m AF AR KR,
MG KR, mT RAFLEE KR,

TR AR 2007 4R 5E I 0% B N DT80 8587973 A, 2000 4EN 8104191 A, £44ERE
TALEA AR, HAE 2006 AR LS WK . HIBR 2006 4F A H 38K SOR TG & AE I 2565 1
KHER0.752% ., LLO0.752% ZH, W 2020 4EF1 2030 AF3F S5 M A N AT

2020 4 y2020 = 8587973 X (1+0.752%)°~946. 6 J7
2030 4F y2030 = 8587973 X (1+0.752%)%=~1020.3 JJ

i BRI B AR 0 G JRELR . LLEE S5 T AE 2020 AEME T AL R IAF] 50% . 2030 AEME LR
RE] 65% K Hiw, AlRARJE B 3E S5 di g dE Rk A1 Ofis A HD K ik 2] 473.3 J7 Al
663.2 77,

4.3 WMEMPFEXRER

EE R & TERMIX . IERHE . BEMIX . BrgkE . PR B R, BZER . ik
A, L E . PR WHESE 11 A E, 4RI 2000~2007 4FE 4 B X A AER LA H
B ORI P A7 55 % R A S5 Rk 4,

— MR UL, R T AR AL g
(AN, SRR BRTAT LI 32K, R4 HOEHSERM Zipt BEER (EFEKAD)
ERDRN q> 1.2, S # 0.85<C q Tab. 4 Results of Zipf model at county-level of Zhumadian

<1.2, P EHA ¢=<<0.85, 3E i Pl q Rz

L% i XY 3R T B — 7 Zipf 2000 5.334 0. 649 0. 976
fﬁﬂq:‘ﬂ’(] QE 0.61~0.65 ZI‘ETJE_ 2001 5. 344 0.614 0. 968
R, 3 B D T 2002 5. 356 0. 624 0. 969
HUKR G 1R T4 MO, % e
i ﬁr‘lﬁ HRRIT . S 2255 Z 395 ; 626 ; 968
P AR Hl H A I ARG DXl 2 2006 5.415 0.610 0. 986

JRE B — BB . RT LB R Ok BE 2007 5.425 0. 608 0. 982
BB i A e S & Dy e R
Ja Byt R, AT DL 2020 AFE R SRR g (51— RPAH X B AE P R, i
2030 4FHL 0. 8—— BRI I 4f 5 JEOGT J) iy by DX Ay i S A . DUAR R =X (1) A 4.1 W or &b
W, AT BRI (EMIX) ARSRHEAR AN TR .
2020 4 P, =127.5J7, 2030 & P,=219.6 J7

4.4 HOIEWIEELTE LA AETN

K (D) PHDLIER o~ 0.1455, 8 LRFM A JELR I A TRAKX (D F15, 2020
12030 4EBE L JE T @ B X 43 9 . 126. 44km® F1 183. 30km?, BRI LA, BF Ok B AH
N E] H AR T AL KT, B4 Hp L 3 X B B A BRI R % 43 I & 7E 2020 4F 3K F)
120km’ DA [ 7F 2030 4F3K %) 180 km’ Ze 47 . 3K Wl FEAS S B T 45 5 3k 113 £ 38 11 7K - 19 2% 14
T i R T A DX A B RS TN O AR R T A PR R A

O h FIWBEA DR EAELIRS, JFHS (RTTGETHEE) Bols 2 MR . SOR AR A T AL



739 X 25 W45 o DR TP v i RS T Oy v 1195

5 &t Hitie

T PR 308 A M M B M 2T A T ST, S ) A PR B ke R e S Uk R R
HRZ PG RN L BRAERF SR T T A B AT 5T 09 st R AR AR R AE L % UL BK 3 g A
ZE M SRR AL A A BV TE T AT R ] S AF 400 O SR IBUR S AR A o R
e LA S5 07 TR st kL AR SCHE e R Al IR R ML R, R T —
Aol T i A R A ki A i P RT3 s RIDMR DX T AR H A gk i A 3R Tl
IR T N T PR b B A 2R A R T A R L A B R T s A
N TR 22 18] 114 5 28 A ff e ST et T st o G B Sl A T — A dul vl At e P T ARG R
ZINTR) SR T A LS 0 P BN DR S DI OC 2, TR I — S SR R N B 45 el i =2 (] B A
PRVE. SRGME . SR FURE EARORPE S5 R AR, RAEBAE > T, WUIER R . EARKAE B
A, RN R AR T L W SEBR . RERS A 2 AT AR 22 R IS Bk T s X ) 3T S e
i HEASE T b i 2%

IR DT RBATAE R E R AR ARG R . 0. %Ok B IE T R E B
A R H AR I ELRAR 2R R B B A DX, BIRT DUAR R b £ 4 4 1 A9 O il B
5N T RS G 07 B BRI A BT s U, X — A F bR S 1 A B Oy vk, TR AR S
Jith ok s R E L N B A SRR AL K R B T . RAIE I RS R B R AR A
Al HF S, ARG 25 0T K R i SE PR AR AR AT BORT s e, IR RS T AL ORIX, BE
T A SRR ZR AR IO O R SR B T AN I 7 AR R JE A BT A

S E K

10 ZRfp. i fe il J5 i 4o 0 R 3R —— 6 7 i A i 19 [ B L . MBS . 2005, 24(3): 421~431.

L2 ZRil, M0, AR . P ET 0 X A U SO A 07 . A4, 2004, 24(1) . 1~6.

(3] k@i, SR . KBRS S5 SRR KCF 5 i OGIEME . aT BRINE T, 2004, (4): 12~19.

a4l XN, BEESC. My BON £ 500 R @i fe . LIS RE T S ] . M FEARL#HERE . 2010, 29(7): 887~896.

(5] W9RE, Baki, Sh6565 . VO Hu s i A # X3 20 4F b ) FH A8 £k B UK 3l DR 28 43 A1 —— LA IR R 485 T g 401
Z U FE, 2010, 30(2): 239~243.

(6] RO, XTA . TR X5 T 3T 2 (80 45 # el M B D ML) . B2, 2003, 23(2): 142~149.

70 XVE . wEA e e T X 5 o 5 22 5% . 3T BRI24 1), 2007, (2): 15~19.

(8] L. st b 4 s (Ll A S RAT . i R JRAT 5. 2010, 17(4): 102~110.

97 #&5, iR, HEME, §. a6 KRMNE SR E S AN RCHRR . %R, 2002, 57(5): 569
~576.

[10] ZEgtfe, RRA . BT MGM~Markov 3R EIH B M BN BRI AO BT 5T . Z BRI AR, 2009, 37(29): 14282
~14284.

(117 BRI+, 50T dt i A SO AR R . S0P, 1996, 16(3): 10~15.

(120 BrREg, AR%, @R . & POH K @ SN B ar sy . KRB S 2R58 . 2002, 11(5): 403~408.

(130 XU/, BB, M, % . JET 2R REIRE 1 F AL 5 AR BEAY . s P2 41, 2006, 61(10): 1101~1112.

(14] &L, BE . ZERESICN A SHPLL S S by skBHl . IR, 2007, 27(4): 542~548.

[15] Martha M B, Anne M D. Farmer-specific relationships between land use change and landscape factors: Introducing
agents in empirical land use modelling. Land Use Policy. 2009, 26. 809~817.

[16] Stephen ] W, Joseph P M, Carlos F M, et al. Complexity theory, spatial simulation models, and land use dynam-
ics in the Northern Ecuadorian Amazon. Geoforum, 2008, 39. 867~878.

[17] Arend L, Arnold K B, Ron van L. Multi-actor-based land use modelling: Spatial planning using agents. Land-



i

1196 b B} o 30 &

e

scape and Urban Planning, 2001, 56, 21~33.

(18] ZeEA: . TR M R L WM —— LI oG 45 1) . b st K 22 3 (I 9 D7 Il 2 2 L 0 3800 38 S0 & D,
2006, 87~90.

(197 ABEYL, T8, /NI, % . SRR IUN & ooy . ) R LB, 2005, 4(6): 17~21.

[20] Zafbgh, T8 . Wi HIS A D8R K ML R . MR, 2002, 22(6): 649~654.

[21] ®FR, #5520 . BENJUR R AR B RGARTE . i E L3R, 2009, 19(5): 25~30.

[22] BN, BRAZE. XBE, 45 . 5T BP M4 M4 a3 i i A MRS SR 000 . B URAE4%, 2009, 31(8): 1355~1361.

(23] FERM, WOEF, /A . BP MM SES /N A B sk S0 p g9 0 A . P E L HR2%, 2008, 22(1)
39~47.

[24] k38, DRy, fkarss . BTG L Rem L i ok AR Gt A A48 . MR AR, 2010, 65(6) : 656~664.

[25] Northam R M. Urban Geography (2nd ed). New York: John Wiley & Sons, 1979.

[26] PRz, F—A . Wil fbid B2 3E 4k sh Jr Mgt . dbat RS2 (A SRBRER0D , 2007, 43(4): 542~548.

[27] TE#E%, SaEW . WAL AR B 2 . MR, 2009, 64(2) . 177~188.

(28] Zski%, &4, FBUE . 2010 4Edbatiim s N B . W FRAF5E, 2006, 25(1): 131~140.

(297 =FRKLL, THEZR . 3EF Gompertz SR BRI N OB . Sith 505K, 2008, (23): 82~83.

[30] HBEHE, MIRE . A DB 5% B —— DA Al i R @ BRI S IR A 4 Wi o ). BB AT, 2010, 31
(1): 57~60.

(311 F+&4E, BRE . 2+ BP &M% A O BRI o s S0 H . AH2$], 2005, (2): 44~48.

[32] WHLrss, $LlEFG, FA . 3T R GBI A 2 45 AN DI . BB, 2004, 24(2) . 197~201.

[33] EME, #ut, L. A DB R ARt ol 1 5 . Bt KU R B FSE . 2002, (8): 53~56.

[34] BREJG. Mlife . A48 5 HALUG AP . HBPF5E . 2004, 23(3): 301~311.

[35] Z=44, HAIHE. T 8HASUREARIINF b X sl & uAE . 3pFsE, 2006, 25(3): 551~559.

(367 XUfEfe, AR . 3T ERZFEMA DK AR A HESE b R A 50 BF 55 DL DT 8 B X R . P
ANOEIRSHEE, 2005, 15(5); 47~51.

(371 RWIME, G4 . Zipf ZEBOMR T BT A A0 19 43 4 9 OC R BRI . W FRWFST, 2004, 23(2). 243~248.

(387 M. 3 iy FH st LA T 00 f 3 S B —— A7l 2 i A — 5B % . ki BRI, 2004, 28(3) . 62~65.

(397 JH—A& . WKV 5E RA = S EC R MBAERTT . A0 5405, 1982, (1). 28~33.

[40] X m . RERS AT LM ECRNSHE ST . P EKEEE, 2006, (9): 116~121.

(417 JEARAE, BRgerd, BOIRSE. % . PEIRR T RAZF T 5 R U5 HIg 5I0EF . L5, 2006, 26
(1); 118~121.

(421 BiR, BRUM . o T b P R SR i HLRIT I Y . &3P, 2005, 25(4): 506~510,514.

(437 AR . BRI AR R R T A 5 4 e Ak S R R RS . ASCHLEE, 2004, 19(2): 1~5.

(441 BRI, W, FRspoh . SRR i 23 g sk R R bl . AR SY, 2010, 29¢10): 1822~1832.

(457 XU&4iak ., SRIEHE. FERTT. 45 . 20 fited 90 4EAC Hh [ - ) FH AR AL B 23 R i S s D 40 47 . s B 5% . 2003, 22

(1. 1~12.
[46] FEARR .G, HIEM, . 0 18 FRBUMN M LT R RHAE S IR ALK . M BATST . 2009, 28(3): 685
~695.

(477 Z9, ZFHW, XNEE . FREBE B 4 WA ALK 3h Iy 0 20050 B . HI3EIFSE, 2001, 20(2): 129~138.

(48] BRESG, XU4kAE . Sl A st B FH 285 0 F0OE 25 10 5 1A . DA AE B 30 4 A4 . b B 5, 2001, 20(2): 146
~152.

(497 XA, RAEE, B . PP VE 7 Bl R Fe5Y . B EEFST, 2001, 20(1) . 111~119.

[50] 5, B, B4, & . ERIIAE X R R £ 5% U5 A 00 X Sk . HWEREFST, 2010, 29(7) . 1223~1232.

(517 SBRJG, T, TERUAN . 3T 238 A b A 2555 B0k D A 1 ok 0 — BRI 0 —— DL R Il i fk X 4 . il 3 F
3%, 2007, 26(6): 1117~1126.



73 X 25 W45 o DR TP v i RS T Oy v 1197

Holistic forecast method of land use in
leap-forward of urbanization

LIU Yun-gang, WANG Feng-long
(School of Geography and Planning, Guangdong key laboratory for

Urbanization and Geo-simulation, Sun Yat-sen University, Guangzhou 510275, China)

Abstract; In the ongoing great-leap-forward rush of many cities, there are seemingly para-
doxical co-existence of lags of urbanization and waste of land. It is not acceptable whether
to take laisser-faire attitudes and make loose limitations of urban sprawl with connivance
or to follow the prescribed order of urbanization without the consideration of requirements
of rapid development and regional equity of cities in disadvantaged provinces, which makes
it in urgent needs to find a simple and practical method which is adapted to the forecast of
the urban land use size in a nonlinear process of urbanization. However, the direct and
mediate methods in the mainstream of current researches on forecast of appropriate land
use for urban construction cannot resolve this problem very well in great-leap-forward de-
velopment of many cities, inevitably making the expansion of these cities out of order and
control from central level invalid. We argued that it is required not only to improve the
forecast method but also to renew the way of resolution. In furtherance of this purpose,
this paper tries to explore a new multi-scalar forecasting method based on a preset goal of
urbanization level from the perspective of urban system from an aim-oriented rather than a
trend-extropolation perspective. This process includes three steps, first forecast the total
population at the higher scale of the target city, then predict the future urban population
based on the prospective urban system, at last, determine the quantity of proper urban
land use through the correlation between urban land use and population. Using the data of
287 Chinese prefecture-level cities from 1997 to 2008, the basic hypothesis is tested and
some panel data models on built-up areas and nonagricultural populations are built. To e-
liminate the autocorrelations and heteroscedastcity in the models, some advanced methods
of estimation such as GLS are introduced and an ideal empirical equation is obtained. Al-
though there are still some defects and limitations of this equation, it has been proved that
this model is easy-to-use, reasonable and practical in the case of Zhumadian. It is also ar-
gued that this method is not only suitable for the forecast of land use of many cities in cur-
rent China, but also can avoid the problem of many land use forecasts that it always goes
beyond the permissible land use limit at the higher scale when adding up the predicted land
use of every city. To conclude, the theoretical meaning and application restrictions of this

method are briefly summarized.

Key words:rapid urbanization; urban land use; forecast of land use size; Zipf model; goal-

oriented



