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Fig. 1 Schematic diagram of the study area
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Table 1 Time driving factors for construction land expansion
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Table 2 Spatial driving factors for construction land expansion
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Table 3 Statistics on the expansion of construction land in CZT Metropolitan Area
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Fig. 2 Spatial pattern of construction land growth in CZT Metropolitan Area
3.2 BB A MY K WA R
3.2.1 F B Ay 5Kk T5 1A
AL AN [T 3% B 2 P B9 5 i P82 K, AT LT It 38 LA R VRS T el 2 80 P M 7
ZRVMEMELT T (K3, El4) .
KIDHE T X 1990-2000 4 2 ¥ g™ K 5 B die ey W& AR AL DT 1], IR IEARTT 1], 9
73 73)7& 0.6534 1 0.5408, ¥ K 5m L AR Z Y F 7 A, 004 0.0102. 3X—WHIHK Vb HL T
X B by SR BN, 577 1A K R ZEE AN K . 2000-2010 4 g v FH g™ 7k 2 P dpe e O 2
LTI, HUGRIERTTR, $EEES A 7.0217 A1 6.9621, 114 5K 58 B Fe (R A /2 74 i 7 17l
I 1.8737 3X — I YDA T X &7 [ B4 7K o 8 KR B B, AT DAAE HS 3 X )
TR Y 7K, KEMTIE. MERPE BRI X A A A 4L 3R W] . 2010-2018 “E iR



FA MO 5K a8 P s B A2 IR PR 7 m), & Pa R 7 m), 3R 43 il 2 1.7859 il 1.3659, Tid 7k
SRFE B ARH A IEALTT I, 1Ch 0.3174, v LG, HART7 A9 BE AR OB Ak TS, HIEPE P
A 77 ) 8 P G K B S, 5 I VD R T X 52 A R Tk T S B I S T, BT A P b
TERG, SRRNERTEIX . WHEHET XBRE V%Y.

PRUNFR T X 1990-2000 4 g2 15 FH b4y 5k 28 B fe e AR PR R 7 1), LG IE R 7 [, SRJEE
732 0.2236 F1 0.1894, T4 ik i BE B AR K& PE b 5 1], {M 0.0039. X — i HARK AR T
DX 3k T A 5L FH A TR AR B 218, (R R 7 I 3G AR b . 2000-2010 4F & & 75k
SR AR PR T I, HGRIEPE TR, SREE il 1.7795 F1 1.4185, T4 5K 58 fE e fik
(& RALTT I, AN 0.1669. 7] LAE RN AS T X 45K s FE Fr BBOR R 2 =, PURg 7 Iml i Kot
(X 5 5 F 5K R s A i 2 . 2010-2018 4F 2 e F Hh 5K 5 i g e 1) /2 AR PR 7 Im), L2 v
BT IR, SRS S 0.4750 A1 0.4618, T4 5K 50 B A2 4w /7 H), AWM 0.0059. iX—
I A ) AT 5K N 2R 1S, AN 1E P AN PG R O ) O ST Sk OB B, T DR T A
T = AR R AE R JTIX

WA T IX 1990-2000 4 15 FH Mg 7k 98 BF A v R RS IR P 7 1), UG AR 7 ), SRS
43978 0.1289 1 0.1256, PHALAIIEZR 7 MIAR KA 5K, 1% — B BV A0 7 X a1 A Hhdr sk
ANBR S . 2000-2010 45 AT 7K 9 B e R A2 AR A 7 ), LR TR T 1m), 9 EE 43 il &
1.8570 F1 1.2585, T4 skimEHAKHIZ PR J7m], 0 0.27100 31X — oy HAIE &R 7 X PR
i, JUHSE AR R R K R . 2010-2018 £E 2 T 5K 5 BT B 2 1E L
Jrlal, HUORARAE T, SRS A& 0.9163 1 0.5436, T4 ik i fe (R A & IEVE 7 1A, X
4 0.0286. 7] LAE HHARTT Al 5K SR FE 3 A kg5, (R IEAL 7 Im) v FH sk A B, B
IR T DX 2R R T B v o), sl @ i AR i e b, SKRIPDHETTXERR TN
1

SRS, KPR T B 150 FH Mg 7K 07 [m) a3 52 B KRR I Tl A — A g i i s
M =H I XERMES, BAARMEEEET .

P 3 AR 8 1 el i 1 b 5K 77 Tl s T

Fig. 3 Schematic diagram of the expansion direction of construction land in CZT Metropolitan Area
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Fig. 4 Radar Map of the Expansion Direction of Construction Land in CZT Metropolitan Area
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Fig. 5 Moran’s I index for the expansion of construction Land in CZT metropolitan area
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Fig. 6 Distribution of cold and hot spots in the expansion of construction land in CZT metropolitan area
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Fig. 7 Detected results of expansion factors of construction land in the CZT metropolitan area

AR S, NHRERSEFH R @Ay 5k BA RERIER K. NHEKAAE
PR s v A Tk BOAE R B ania sl A URIIR 35 A 1 ST DAE SN 3 7T ) M A6 At T £k
BESE, ST N I T B 5 B T 2 ] 75 SR A 0 o 2 35 IR 3R 3 I O M0 ) 9 7 T ) 0%
HPEH, —J7 R Z TR AR g P ML RSN 23 (B0 A5 J&y, AT LB 5 M) 2 e FH M
F—IT R TR KRR TR 8, AT IR B i B F M 7k o BRLZ Ak, 52
1 R 2R I T 2 (Al e B RO A S E A, S0l B BRI & R 2 BRI E, 12
fol i v vl 2 5K


Administrator
高亮


5 it 5118
5.1 &

W78 AR PRIE AR 1T B M, R 5K BB 4. S5 R3S HAHC . PCA-STIRPAT
R MR 2825 715, 43 BT 1990-2018 4E 7 150 FH HU T 25 4 Jey Ji AR AE , PRI & FH hd
TRIRENRI R . EEEE R

(1) KARTEHR T Pl i 5 AN R 2 TS 1 580 J ek 53 1 A2 fh i 3%, 1900-2000 4F it
M B W YT R 2218, 2000-2010 4 s e % s Rk, 2010-2018 A Ayl
P e T B R 5K T )3 ) =T ASIC X FE P . VD AR T DX 15 FH M 5Kl B A v, XK
PRI I TR — R B R i K

(2) KARFHLTT B AR RIER Y, (HREREE NGRS KYPTKDERM
EEIIX R T P AT 5K AR RS IX, AR T AT X . RS T DX g 15 FH Ry sk AR X S

(3) 12 PCA-STIRPAT AL, 12 WKk TR # i Pl 15 FH Mg 7k (1 s ) 3K 3 AT - R
Fo WY Tk A2 B Hh 5 B [ B i Al RE R B A0, BRTEE.
LR SR B, 7] DR AL S G TE . N 3K AR 125 5 15 b g 3 1)
FALLIN

(4) FIFH HbER R 2850 25 A Bm BEAT PR 7T, 5 LR B GDP AN 2 K AR 41 i el 4%
FAHh 5K (19 3 SRS R 7, ACE RS 2 A kAR B T — e R AR, (PR IR
rE FE AN L R R e B
5.2 7Hig

THIXF AT RESR R B ELR, FRETF R 7B 2 R R PR 2R, 3T B 8 3 IX 3k ) 7 14
i ARATY N 52 BB AR P ) O o T ] A AR A A S 1 T AN 1, R il
BT IR RE S IR T M B K RR, BRR E2R EJE A E) U A oR E  s a) R
I FH D e o A SR S PN 25 R g N B ] s 1) R i BT S 2 e, S8 A A A P
AR R FEREAE , R E s (R S R R SR RSk R T . TR, B
FAR T R S P a6, g 7 ] s R T L

KT IS F IR E S A, 558 2 AR SRR R I A T i B s R K 2 4k 2
KU BUK. AREZ IS, W AR 2530017 & R RE s 1 H mT AT R 5 i R 72
H G IRE0 R =W A 2 — o BRI Ah, B AT R A A RO 2B AR 288 7 4 F K
FAE R . BB SETHESM R RN, BT WA REAAE R A BEAER, HAEH &
J& R MLERAT) 5 34— 2D K

ZE 3k (Reference) :

(1R, 2754, B B, 20 20 90 AEAX A [ DR o dnl iy 2 e FH gy 5 S o Bk i o5 . b RS2 (D %
HERAL2E), 2004, 34 (12) 1 1157-1165. [Tan Minghong, Li Xiubin, Lu Changhe. Expansion of construction land
and its occupation of cultivated land in China's large and medium-sized cities in the 1990s. Science in China
(Series D: Earth Sciences), 2004, 34(12) :1157-1165.]

[2] E3F, L5146, 2F W, %, 5T DMSP/OLS AR B30 E = ZIR T B S M ¥ 5K KR IE 0 0. &%
%, 2012, 32 (3) :942-954. [Wang Cuiping, Wang Haowei, Li Chunming, et al. Analysis of the spatial expansion
characteristics of major urban agglomerations in my country based on DMSP/OLS images. Acta Ecologica Sinica,
2012, 32(3): 942-954.]

(313K A, & %, 5 Mg, 55.1997-2007 4F ot [5 4k 17 FH M 97 5 e A1 S 52 i [X) 36 43 A7 . 23R 27 g
J#, 2011, 30 (5) :607-614. [Zhang Li, Lei Jun, Li Xuemei, et al. Analysis on the characteristics and influencing
factors of urban land expansion in China from 1997 to 2007. Advances in Geographical Sciences, 2011,30(5):



607-614.]

(4159655, JA 5, ROCHE, &% KITIR R O3l 3y sk AR AE - LA T 00 3 T A, VTR B U
53153, 2015, 24 (9) : 1528-1536. [Jiang Jinliang, Zhou Liang, Wu Wenijia, et al. Spatial and temporal evolution
characteristics of land expansion in central cities along the Yangtze River-Taking Ning, Han and Chongging as
examples . Resources and Environment in the Yangtze River Basin, 2015, 24(9): 1528-1536.]

(6] &K 4, (TN AN, B 3CHE, 45 QMR I I8 T B A o0 X0 B 5 UL A IR 9 5K 1 AR B O M. M R
2,2012, 32(5) :544-549. [Zeng Yongnian, He Lili, Jin Diploma, et al. Quantitative analysis of the urban
landscape spatial expansion process in the core area of the Chang-Zhu-Tan urban agglomeration. Geographical
Sciences, 2012, 32(5): 544-549.]

[6]Wahyudi A, Liu Y, Corcoran J. Combining Landsat and landscape metrics to analyse large-scale urban land
cover change: a case study in the Jakarta Metropolitan Area. Journal of Spatial Science, 2019, 64(3): 515-534.

(70 £5 R R, FE I, X/ P 3Ty B R R A ) IC R 5 T Ak B Ok I A B . b R A
J&, 2016, 35(10) : 1177-1185. [Jiao Limin, Tang Xin, Liu Xiaoping. Association analysis of spatial connections
and urban expansion from the perspective of urban agglomerations. Advances in Geographical Sciences, 2016,
35(10): 1177-1185.]

(Bl A+, B4, MER, . K=EMWH LMy kS5 NOEKMEEH LWL . b5 o
7%, 2016, 35(2) :313-324. [Zhou Yan, Huang Xianjin, Xu Guoliang, et al. The coupling situation of urban land
expansion and population growth in the Yangtze River Delta and its driving mechanism. Geographical Research,
2016, 35(2): 313-324.]

(9 sk & 77 , BB, W5, 5. RK B 5k R S R AE & B0 R e M. B 6T
7%, 2013, 32 (12) :2312-2323. [Zhang Xiufang, Niu Shuwen, Feng Xiao, et al. Analysis of the temporal and spatial
characteristics and motivation of Tianshui urban expansion. Geographical Research, 2013, 32(12): 2312-2323.]
(101 578, R AR, AT 45, ST A 2 X e U0 FH M 5 2 1AV RFAE K 5 R (R 3 5 B 98— DA T VL 7 X O 4. 3
WHF AR5 I &, 2008(3) :103-107. [Lv Lei, Zhou Shenglu, Ren Kui. Quantitative Research on the Spatial
Characteristics and Influencing Factors of Construction Land Expansion in Urban Fringe-A Case Study of
Jiangning District, Nanjing . Regional Research and Development, 2008(3): 103-107.]

(I EEE, Bip, K2H, & H T2 0 G053 5K 90 B2 8 8O LRSS R 20 A O 2 . st PR 2
%, 2016, 71(8) : 1302-1314. [Wang Haijun, Xia Chang, Zhang Angi, et al. Expansion intensity index based on
space syntax and its application in urban expansion analysis. Acta Geographica Sinica, 2016, 71(8): 1302-1314.]
(121 x) /-, BB, BRak 8, 55, S ok 48 B A AR S T 4 R o0 A b B9 B AT L B o
%, 2009, 64 (12) : 1430-1438. [Liu Xiaoping, Li Xia, Chen Yimin, et al. Landscape expansion index and its
application in urban expansion analysis . Acta Geographica Sinica, 2009, 64(12): 1430-1438.]

(13] 3k <e =2, WRBH 5 7, SR IR T, &5, T SRS A1 NS B i B o i Sk B o A AR S B 27
#%, 2010, 19(2) :410-414. [Zhang Jinlan, Ouyang Tingping, Zhu Zhaoyu, et al. Analysis on the expansion model
of urban construction land in Guangzhou based on landscape ecology. Journal of Ecological Environment, 2010,
19(2): 410-414.]

(141 A PR 1, 5232 B9, SOME. BN T 2001 ~2007 4F 3% 77 57 K i A2 o 4k 717 FH b 55 00 R A 40 A . b BB
2, 2010, 30 (4) :600-605. [Yang Zhenshan, Cai Jianming, Wen Hui. Analysis on the characteristics of urban land
landscape in Zhengzhou during the urban expansion process from 2001 to 2007 . Geographical Sciences, 2010,
30(4): 600-605.]

(151 E 3 &, 5k 30, 5k 5% 01, 48,1900 4F DL SR A 5 T 4 R A 25 18] 4 5k AL 38 0 A7 . b 3 2%
%, 2005 (5) :841-850. [Kuang Wenhui, Zhang Shuwen, Zhang Yangzhen, et al. Analysis on the mechanism of
land use space expansion in Changchun since 1900. Acta Geographica Sinica, 2005(5): 841-850.]

(161 7K B 5%, sk W 30, 220, 55 35 30 4 W ZR VB 3 17 o M R AT s A0 9 5k K SR B ) 4 i BE R R



2%, 2007 (5) : 157-163. [Zhang Xinle, Zhang Shuwen, Li Ying, et al. Analysis on the spatial expansion of urban
land use in Harbin and its driving forces in the past 30 years. Resources Science, 2007(5): 157-163.]

(7] M, A, BB BT EEM GIS WREBBEMX T KRFIMERKI . £E %R
&, 2011, 30(07) : 1521-1528. [Li Mingcai, Guo Jun, Xiong Mingming. Features and driving forces of Tianjin
built-up area expansion based on remote sensing and GIS. Journal of Ecology, 2011, 30(07): 1521-1528.]

(18] X, ARG, AR, 5. T Logistic [ml VAR A4 PN i3 38 1l 2l 0 a5k 3R 5 g 23 #r. B2 AR
2, 2009, 31 (11) :1919-1926. [Liu Rui, Zhu Daolin, Zhu Zhangiang, et al. Analysis on the driving force of urban
construction land expansion in Dezhou City based on Logistic regression model. Resources Science, 2009, 31(11):
1919-1926.]

[19] ZIHS, P40, IR TT At 5K K30 77 43 - LA A6 28 el 7K L ARHF A 5%, 2006, 13 (2) :182-185. [Jia Peng,
Yang Ganggiao. Analysis of the driving force of urban land expansion-Taking Hubei Province as an example.
Research on Soil and Water Conservation, 2006, 13(2): 182-185.]

(20] R WYk, =S5 M, B BT, JRE T AT g 3K 9 3% 3 g 43 Bt 48 5F ML B, 2003, 23 (5) :635-639. [Tan
Minghong, Li Xiubin, Lu Changhe. Analysis of the driving force of urban land expansion in my country .
Economic Geography, 2003, 23(5): 635-639.]

(21187 HER, 2000, M2, 55 ARG 7 v F b ok SR LR B g fF e~ 2k T [ 137 ANbg Ll B3
()% 8%, B I AR oK 22 2 4l (RE 2 BE 22D, 2014, 14 (2) :86-92. [Shu Bangrong, Li Yongle, Qu Yi, et al.
Research on the Expansion of Construction Land in Different Functional Cities and Its Driving Forces-Based on a
Survey of 137 Cities Above the Prefecture Level in China . Journal of Nanjing Agricultural University (Social
Science Edition), 2014, 14(2):86-92.]

[22] 3T, |~ AR MG b X 2 1 F b A8 4b T FLORZN J A 9. #4ai B, 2009, 29 (3) :268-273. [Luo Yingxin.
Study on the changes of construction land and its driving forces in Meizhou, Guangdong. Tropical Geography,
2009, 29(3): 268-273.]

(231455 18, BEPEUK. Bk = 1 S R0 3t X908 117 977 5k 00 B2 S 3R B HL ] 20 A M2 Fh27, 2018, 43 (1) :45-53. [Xu
Qiheng, Huang Yingbing. Measurement of urban expansion and analysis of driving mechanism in typical areas of
the Pearl River Delta. Science of Surveying and Mapping, 2018, 43(1): 45-53.]

[24] 333 VK, 2450, 1B 1E, S5, BR= A0 SRS HE X Bt 2R RRAE S AL 23 B - LA 1988 42 ~2013 R PRod 3 i fh
FIZRZETT . AT 5T, 2017, 26 (5) :44-55. [Huang Yingbing, Nan Zhuotong, Xu Qiheng, et al. Analysis
on the characteristics and mechanism of cultivated land loss in typical areas of the Pearl River Delta-A case of
Dongguan, which was rapidly urbanized from 1988 to 2013. World Geographical Research, 2017, 26( 5): 44-55.]
(251 FR A, B =70, MR, FET GWR MR 1 i i AR S R GUIR S5 I 205 A48 R IR B R A 7. Ab skl ok
2224, 2020, 42 (11) 1 118-129. [Shao Ming, Dong Yuxiang, Lin Chensong. Research on the temporal and spatial
evolution and driving factors of ecosystem services in Chengdu-Chongging urban agglomeration based on GWR
model. Journal of Beijing Forestry University, 2020, 42(11): 118-129.]

[26] ThEK, ANEF B, B 05, 45, 0TI FH Mgy 5K AR IR 23 JR R AIE B 3R 3l DR 3% 23 M= BA b 3 i B A . RS 4
¥F, 2020, 36 (3) :105-111. [Ma Xin, He Shumin, Huang Tingting, et al. Analysis of the temporal and spatial
pattern characteristics and driving factors of urban land expansion-Taking the Central Plains urban agglomeration
as an example.Ecological Economy, 2020, 36(3): 105-111.]

[27] A = W, X% b, AR 0, 55, B9 RO T U & B KO A ) 4r B W IR B HL L AR A R
&, 2013, 32(3) : 741-747. [Shi Yunfeng, Liu Maosong, Xu Chi, et al. The driving mechanism of the spatial
differentiation of Nanjing urban fringe growth rate.Journal of Ecology, 2013, 32(3): 741-747.]

(28] A R B, B0 4, WA 3, S5 . 30 7 o AR T ORE T K A% R L LKA . M AR
&, 2010, 21 (3) : 707-713. [Xi Fengming, He Hongshi, Hu Yuanman, et al. The spatiotemporal pattern of urban

growth and its driving forces in the urban agglomerations in central Liaoning. Journal of Applied Ecology, 2010,



21(3): 707-713]

[29] 5 7, Frfhlg, /il 4. 1980 47 LAk B 5¢ iy 2 B0 F M 3™ 5K By BOMERRAE . VT 0 3808 U 5 3
1%, 2018, 27(9) : 1928-1936. [Ji Qingging, Qiao Weifeng, Lu Cheng, et al. Phase characteristics of construction
land expansion in Nanjing since 1980. Resources and Environment in the Yangtze River Basin, 2018,
27(9):1928-1936.]

[30] EEf, £LFE, R, %&. K& 907 & v A 3 3k (% 2 (8] 3300 22 5% ma pL ] oF 5% . b 28 B}
2%, 2015, 35(7) :873-881. [Wang Xuewei, Wang Shijun, Song Shao, et al. Research on the spatial identification
and influence mechanism of the evolution of urban construction land in Changchun City. Geographical Sciences,
2015, 35(7): 873-881.]

BU BRI e, @&, R T, &, B0 K# 0 X @ s Ay ok &S p . b8
7%, 2014, 33(3) :427-438. [Chen Jianglong, Gao Jinlong, Xu Mengyue, et al. The characteristics and mechanism
of construction land expansion in Nanjing Metropolitan Area. Geographical Research, 2014, 33(3): 427-438.]
[32] R E T, NILE. 43 T 2 1 T Hh 25 (A b J5) KR K JL v Ak HhEAF 7, 2011, 30(10) :1783-1794. [Qu
Aixue, Bian Zhengfu. The characteristics and evolution of the spatial pattern of urban construction land in Xuzhou.
Geographical Research, 2011, 30(10): 1783-1794.]

[33]Malin Song,Shuhong Wang,Jie Wu, etc. A new space-time correlation coefficient and its comparison with
Moran's Index on evaluation. Management Decision,2011,49(9),1426-1443.

[34] 7k F WL, AR, R B AE, &5 . 50 F A0 B A M Mk R S AR A R AE BE AT 5 PR R
4%, 2018, 27 (1) :60-71. [Zhang Yushuo, Zhao Lin, Wu Dianting, et al. Research on the pattern and change
characteristics of construction land in the Beijing-Tianjin-Hebei metropolitan area. World Geographical Research,
2018, 27(1): 60-71.]

[35]J.Carreau ,V.Guinot . A PCA spatial pattern based artificial neural network downscaling model for urban flood
hazard assessment. Advances in Water Resources,2021,147.

[36] XL 2H, MR, Wi ORMS, 45, 2L T PCA-STIRPAT LAY X B AR A #2222 B UK B S 0F 78 - LA SR T A
5. AL B 9R 5 X R, 2019, 40 (12) < 133-140. [Liu Shigi, Chen Ying, Xie Baopeng, et al. Research on the
Social and Economic Driving Forces of Cultivated Land Change in Oasis Areas Based on PCA-STIRPAT
Model-Taking Jiuguan City as an Example . China Agricultural Resources and Regional Planning, 2019, 40(12):
133-140.]

[37]Richard York,Eugene A Rosa, Thomas Dietz. STIRPAT, IPAT and ImPACT: analytic tools for unpacking the
driving forces of environmental impacts. Ecological Economics,2003,46(3),351-365.

(381 F* Lixj, BAEZE, ARARHF, 5. 3T My PR 25 (6 m ¢ ol (3 B AL <G 2 18] 43 S 4 R S R 3l D) R . M asRA
BEREZAR, 2018, 20(8) : 1139-1149. [Yin Shanggang, Li Zaijun, Song Weixuan, et al. Research on the spatial
differentiation pattern and driving factors of residential rents in Nanjing based on geographic detectors. Journal of
Geo-Information Science, 2018, 20(8): 1139-1149.]

[39] FE &g, R B . M3 £ 2% 3 5 g 8. B 22 4, 2017, 72(1) : 116-134. [Wang Jinfeng, Xu
Chengdong. Geodetector: Principles and Prospects. Acta Geographica Sinica, 2017, 72(1): 116-134.]

[40] x| = B, 2 8t ¥ . o B B HOR A 2 W A 4 s 00w B R D5 L v SR b B
%, 2017, 72 (1) : 161-173. [Liu Yansui, Li Jintao. Geographical detection and optimization decision-making of the
differentiation mechanism of rural poverty in China's counties. Acta Geographica Sinica, 2017, 72(1):161-173.]
[41)Jin-Feng Wang,Tong-Lin Zhang,Bo-Jie Fu. A measure of spatial stratified heterogeneity. Ecological
Indicators,2016,67,250-256.

[42]Jin-Feng Wang, Xin-Hu Li,George Christakos, etc. Geographical Detectors-Based Health Risk Assessment and
its Application in the Neural Tube Defects Study of the Heshun Region, China. International Journal of
Geographical Information Science,2010,24(1),107-127.


Administrator
高亮

Administrator
高亮

Administrator
高亮


[43]W. J. Fjellstad,W. E. Dramstad,G. H. Strand,G. L. A. Fry. Heterogeneity as a measure of spatial pattern for
monitoring agricultural landscapes. Norsk Geografisk Tidsskrift-Norwegian Journal of Geography,
2001,55(2),71-76.

Research on the growth pattern and driving factors of construction

land in CZT metropolitan area

Liao Jianjun?, Li Xin *, Wang Zhiyuan*2%", Zhang Kao?, Li1Jingtong*
(1. School of Architecture, Nanhua University, Hengyang 421001, Hunan ,China; 2. Hunan Healthy City Construction
Engineering Technology Research Center, Hengyang 421001, Hunan ,China; 3. Research Center for Sustainable
Development of Land and Space, University of Nanhua, Hengyang 421001, Hunan ,China)

Abstract: Studying the growth pattern of construction land has a positive effect on promoting sustainable and
high-quality development of land space. Adopt the expansion intensity index, equal sector method, spatial
autocorrelation, PCA-STIRPAT model, and geographic detectors to quantitatively reveal the characteristics and
spatial-temporal driving factors of the construction land growth pattern in the CZT metropolitan area from 1990 to 2018.
The results show that: (DThe construction land of CZT Metropolitan Area expanded slowly from 1990 to 2000,
expanded rapidly from 2000 to 2010, and expanded slowly from 2010 to 2018. In the three stages, the main expansion
directions of the construction land in the CZT metropolitan area are different. The direction of expansion of the
Changsha metropolitan area changed from northeast to southwest, the expansion direction of Zhuzhou metropolitan
area changed from southwest to west, and the expansion direction of Xiangtan metropolitan area changed from south to
north. It can be seen that under the influence of the integrated construction of the CZT urban agglomeration, the
expansion direction of the three cities tends to move closer to the central intersection. @From 1990 to 2018, the
expansion of construction land in the CZT metropolitan area showed an overall trend of agglomeration. Wangcheng
District and Changsha County of Changsha City were hot spots for construction land growth, while Lukou District of
Zhuzhou City and Xiangtan County of Xiangtan City were extremely cold spots for construction land growth. Area.
(®The dominant time driving factors for the expansion of construction land are local fiscal expenditure, fixed asset
investment, highway passenger traffic, total population, number of employees, and number of patent authorizations. In
a comprehensive view, socio-economic investment, population growth and technological progress are important driving
forces for the expansion of construction land. ; Population and GDP are the dominant spatial driving factors for the

expansion of built space.

Keywords: construction land; growth pattern; driving factors; CZT metropolitan area; PCA-STIRPAT model;

geographic detector



