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Driving forces of built-up land expansion in China from 2000 to 2010
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Abstract ;. China experienced rapid socioeconomic development and built-up land expansion during 2000—2010. Identifying
key driving forces of built-up land expansion is essential for policy-makers to develop effective policies for sustainable land
management. In this study, the change in the expansion of built-up land was used as the dependent variable, and 14
geographic, economic, demographic, and policy-related explanatory variables were chosen. Three models, including the
ordinary least squares linear regression model, spatial lag model, and spatial error model were used to analyze the driving

forces of built-up land expansion. The results showed that the spatial distribution of built-up land expansion was not
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random, but exhibited significant positive spatial autocorrelations, which would reduce the stability and accuracy of
conventional ordinary least squares linear regression models and their explanatory power to the degree that they would not
reflect reality. Comparing the goodness-of-fit for the three regression models, the spatial lag model proved to be more robust.
The regression results of the spatial lag model indicated that built-up land expansion was widely influenced by various
geographic, economic, demographic, and policy factors. The rapid development of secondary industry,, massive in-migration
floating populations, growth of fixed asset investments, and foreign direct investments, together with investment-driven land
urbanization and infrastructure development were considered the primary driving forces of built-up land expansion in China
from 2000 to 2010. Conversely, the development of tertiary industry, importation growth, and the establishment of natural
protected areas helped to control construction land expansion. Moreover, natural factors, such as terrain slope and elevation
influenced on built-up land expansion. Other things being equal, built-up land expansion occurred more frequently where
the average elevation was high, because of several balanced regional development strategies, such as the Great Western
Development Strategy, the Northeast China Revitalization Strategy, and the Rise of Central China Plan in the high altitude

regions. In addition, increasing average slope had a significant negative (inhibiting) effect on built-up land expansion.
Key Words:; built-up land; expansion; socio-economic development; driving forces; spatial regression models
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A Hb A D SR S A ZSEREE TR IR B R 1 I, e EREE AR A b [ Rl B B A T R A (A AR
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Table 1 Potential explanatory variables included in the driving forces analysis of construction land expansion

AR T TE AR AR i LS
Variable types Potential explanatory variables Unit
SR Hh F A SR m
Geographic variables TR °
Gy At B [ A T ARER — e (% AL Ji 75/ km?
Economic variables BT [ - TR e (R R AR Ji 76/ km?
BT ] TSRS =7l 7 i B AR AL it/ km?
L7 R TR T B AR A Fi76/ km?
BT [ A RGO A AR R Jigt/ km?
NEE S B ] - T AR A 0 AR A A/ km?
Demographic variables BT ] - TR A B A1 AR AL A/ km?
B [ - T AR Zh AR N 0 B AR A/ km?
P 4 RUR M D AR A/ km?
ey ] - T A A A 11 B AR AL A/ km?
BT ] TR I A 1 AR AL A/ km?
ey ] - TR R B R AR AL F1/ km?
B B [ A 1A 2000—2010 4F B 2 WP 4 Y a1 JiTt/ km?
Policy variables PA( [ 4 AL 2000—2010 4F RENAI R AR R E T-#I0/ km?
gy & 100 S
2000 4 CVEE H AR X T AR G - A E 4 %
2000—2010 45 £ H SR X AR o ] - T AU E 43 L %

1.2 HdEicsE S ah
1.2.1 A B

2000 F1 2010 4542 [ 45 b g0 47X g5 FH b 1A BB > U 1 (4 [ AR A A 5 T 4F 48 4 (2000—2010 4F)
TR SITAGIE Y, 0 B # S T e R ARS, P adE 6 4 T Bads, AR
B T P2 N T b2 038 IR 2 Ja A, Tl FH Ml 5238 FH R SR A3, A4 47 30 ) R 4 7K i
JH T TR A R AT R FEE RGN (R, PR 7 5 T 9 2R ARG 43R 90% A 94%
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AR TR 38 e ] DA TR 4005 J3E 1) S 3l B AT ) SR 0 5L 9 R SIU{EL ( Log Likelihood , LIK ) | 24 il £ & v I
( Akaike Information Criterion, AIC) Jifii FL X #E W ( Schwartz Criterion,SC) . LIK {H#K , AIC Fil SC {H#8/]N , B
LA RS, B2 U BE 25 T AR Ve £ A — il . HAADIFSE Hhad 7 575 A% Rl A At 57 14 Bt
WAL, YRGB Ry (52 B (E B B R A IR SR ] SLM. AR Y B 538 5 {5 y I 80 &
FeZ B JE By R ELHERZ IR, T DR by LS A AR U] v 220 W 14 25 ) SR AR AR R 2 i 1S i 89y (i R I
JEIFRHEL, R T SEM ARAU T 438

2 ZR5iTie

2.1 AR HHLY 5K 0 2 [ ARAE

2000—2010 4F-Fk = 4 B R AU K 5.53 U7 km® &5 T ARG Y skt B, AEASTA] b ZREORD R
XA TR AR b, PEER A A G s XA X402 (1) o KIT =AM BRYT = A U X s i ok Be
HRTITIE | 26 5% X AR TR A5 DX sl 5 FH b SR 5K R iR VT = A U 16 T g b B AR 1.61
T3 km® B4R 5 2.58 J7 km?® | 2 0 H) R [ 1 P A TR SR DAY DX 8

>z

[ JoER
B -1.12—0.74
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Fig.1 Spatial distribution of the change of construction land share in China, 2000—2010
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Fig.2 Significant clustering of construction land expansion in China according to a LISA analysis
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FRCR B AL AR AR A0 YA AR B A AR S Y AR AR R AR S AT OLS [mIE B, [nT AR ) R*F4 5 0.95,
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XSS AE T B M S ) TR T I DX 5O — B, 2 2B DA T I 7] 3 e R 2 552 it P
RIT Kz v BRI AR IR 24 A58 DX I AT 4 A PR S, 38 17 3k 46 v g DX ) i B P B A, i T > il 52
P A PRI 5K ; T AR A AR S DX 52 A ke ) b M R 24 i B R B B 00 L R T 2 i i S 3
I ek, PR R AR T 0 L OSSR 3 B SRR S, P R T xR 9 K
A R BRI

R2 =EBRAMBESLE 10 FTAMR A EFERMGITER

Table 2 Regression models of determining factors of construction land change in China from 2000 to 2010

- oLS SIM SEM
fifp T8 - — -
Explanatory variables e 4 P £ P £ 1 P
Coefficient Coefficient Coefficient
p 0.567*"* 0.000
HHOT Constant 0.165 0.441  -0.145 0.323 0.639 0.049
-5 Average elevation 1.669x107*  0.125 2.328x107* *** 0.002 8.481x107%  0.959
S Average slope -0.101 0.007 —-7.716x1072 *** 0.002 -5.094x1072  0.211
o7 VA | (R 5 R A

FA 31 - T2 Ay {ﬁ&.ﬁ;x% . 2.725x107%  0.557 -4.282x107° 0.179 2.118x107*  0.573
The change of value added density of the primary sector

WAES s — P & 3R RE R
immi[ﬁ’fﬂg’ ‘Fﬂkfgﬁ&glﬁc _ -1.547x107  0.000  -1.540x107* *** 0.000 -1.493x10*  0.000
The change of value added density of the tertiary sector

1 -4 TR B _
S L E A EEEA -4.211x107*  0.000 -1.799x107* *** 0.006 -8.807x10™*  0.163
The change of total exports per km@\

MEE sy E]E."“rjf:tk?r‘ﬁ
RUELEREOSMEREL 20000 3.629x107* 0.568  -5.657x107*  0.191 ~1.009x10" 0014
The change of Total imports per kmf)

i L =g [m] Gl‘“l: A AR
AL A RUR MI.}\ " ER@ . -5.081x107 0.002  -1.651x107*  0.136 -9.272x107*  0.462
The change of urban resident population density

o 1 ol A A | I 8% i A
ifﬁ[ﬂiﬁ@xﬂﬁ'mff}\fﬁg%ﬂﬁ . -2.530x107*  0.138 6.159x107* 0.600 -9.879x10™*  0.370
The change of rural resident population density

% /[:lr).; 7= ] iiT%;‘I: EERIN
SR ERBURSD AR 2.504x107>  0.283 2.895x1073 " 0.068 3.783x107  0.025
The change of floating Population density

i [ 11 2000—2010 4= B 52 B P= e
%11[_14'4:@% . R [_l.;EJ FEE 4.005x107™*  0.000 3.542x107* *** 0.000 2.867x107*  0.000
Cumulative fixed asset investment density

I [ 2000—2010 4F- SN % v
$1M[Ej.:[gﬁ . . . fFE ﬁl;l.&ly 1.379x1072  0.000 7.161x1073 *** 0.000 7.963x107>  0.000
Cumulative foreign direct investment density
% 0% BEAE 4K The change of road network density 1.269 0.000 0.782*** 0.000 0.948 0.000
2000 SERTEL B9 H ARG X L AR 43 L
Percentage area of natural protected areas established -1.868x1072  0.059 -1.287x1072*  0.056 -1.657x107  0.008
before 2000
2000 4R 5 H2 37 19 H SRR X [ L AR 43 L
Percentage area of natural protected areas established -1.657x1072  0.240 -1.619x1072*  0.091 -8.192x107*  0.384
after 2000
N 0.828 0.000
2 T LR 2580 Multicollinearity condition number 19.488
Log-1.Y -541.183 -430.937 -446.297
AICY 1112.37 893.874 922.594

1) OLS ; ¥ 38 £t/ — 3 [A[JT 4554 , Ordinary Least Square ;2 ) SLM ; 23 [A] 75 J& [A] I8 %Y | Spatial Lag Model ;3 ) SEM ; 25 [A] 15 22 [a] )94 | Spatial Error
Model ;4) Log-L: Q?j‘X‘Jiﬂl{uykh@lﬁ{ﬁ,]og Likelihood ;5) AIC ; 51t {5 B #EN] , Akaike Information Criterion; # # % F/RTE 0.01 /K I B E AL, =
* FRIRTE 0.05 K [ A s + FRIARTE 0.10 /K i AH5E

242 ZTFHEMRZM

ARG I R Y R AR e 22 5 0 38—l Rk SRk i e b 5k T i 255w, 5 ™l
B R SR R 15 b 5K BT T 3 A E I 3RSV E T, A B [ L T ARG b B AR AR R T
LR PR S AR (E L < By ] AR SRR B R A LA B A A AR DG T A X
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FH M AL 43 b AR A LA S A AE R R, T AR SR T Y R R Sk B 3 A IR
SR A WF 5T 3 PRl AR st i e M R 7= B U SRl 5 = 1 B U A TR 7 ) PR R O T sl b A
EORI MR oK IR i i P M A ORI 5K 55 =7 i & SRkt ek FH i ) 2 i ok EL AT Jnd 1% 7 1)
POHIVERT . 55 == ) K J — J T RERS (I E 20 5% 2 e 1 T 0o pl 4 b 8 U5 4 R Pl 7 8 1) - b 8 AR
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