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Fig. 8 The annual growth and its kernel density of the per capita urban built-up land area in the stages of 1990-2015
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Tab. 1 The relationship between urban built-up land transition and socio-economic development since 1978

T 2 iy FFEI 1978—19904F 1990—2000 4 2000—2013 4F 20134EE 4
BT Rk AFERERB HRY T St VRALECE
Jie 5 3 i A

P AREMERAE PR =hes XUNEETITRE AR BAL(WTO); e AR
SERY - PUR” AL e AW

FHHURERUAHAE B — RS R — R k— A Hu
OB O HISE L AR Mk Tt
X SR IR e TR S KA 2 5
HREWAHE prabrEok XNFLH R B PRI % PSSO
B o e 7 F A i
25l R LR KTz gy
e e 7 e G 15 i P R R

512 #HEZFRBRIWMHEIZAMBERER |- e e
L SR B BRI & R SR RPN L e e e

F | ARG PSR S i 8l S OHAH EAE R ot ) &
=
(e

i, BRI LA RRIIRE, WRBE | i
F A SR A B IS SRR, R e
Ik & B 564, FHb oy U525 R A b T g L“@gm
A AR (1D . ISR, Granswes,
PRESRBCR P EIR S KR T S 2, 1 Zamk
X PR AN S ETHEARIHER T g
JECTT B I R B T o, i
S LA TR S WA | IS
I AS TAG= A B TI 220 N L B Ml 3 55
E:F SRR & iU A R (TR o 4
FIrA L O3 FC A B i 24 AR Y I 2
%ﬂ&iﬁ%T%?ﬁﬂ%%f@ﬁ,%gﬁ T ——
%u;ﬁj\ggfiﬁgijﬁﬂﬁﬁﬁa (A5 2219 sy ptiionts

= 5t GDP GRS A T Fig. 11 Theoretical framework for analyzing the
i) BZ WA, f@‘ﬁﬂﬁﬂ: ﬁfﬁ{{?%ﬁ il relationship between socio-economic transition
ﬂéﬁﬁﬂﬂi %:5 I‘JF\IZI‘ Iﬂ[ L[&/\ LA i%#bﬁﬁi@&ﬂ: l]ﬁE“, I and urban built-up land transition

Bt , AR B IS IO 1 SR

SR, RSP TT RIE R LASN 55— Il i 5 e Y i B gl T, AR R BOR S  A
R, PROE AT A B A B | B TR G L RS L RN IR R
—EARE, T IRBEE R B A E S T 4, HEBUN SN LT, A RS
JH M A BB SRR 5| 30T A 5 M A5 3 B R e BN 7 i e B BT,
BEH LRI 7 A A - i P A ) ) P2 2R T SEC b M i ST i B R A, PR 1
WA A A o 20U TG SR ST 7 5 AR A T 3 8 i e o S 5 3 o it A A PR o
B A AR O T B B 18 AR, B e AR e DX B AR . A R R Ty A7
SR GHRIR B LI, AR LS5, ST 2R A B, O R R, i
BEAROMIRGEA . N AR R R AR, A e SO T 5, $ 7t
SR 8 J A R R DR




7H] BETRIE A5 rP T B A R B B s AR Sy 1549

T SA B R BM B SRS S RINFEAS, iR EE 3 Wl FH MBS A 52 R
WiAs Ak, AT SO T A HOE S AR (R e B RN 2 (A% e s . BARORE, © et
BRI (1981—1990 4F) , Hr [EPRE L B e o i & Rk, FEARTE TR 28 5 1)
T HZTHEAIR R B Tolb A AR At I (1) M 75 R I 17 v [ 3 i el 14 P e
AU HERR, M 2 —JoiRHl T SN 2 2R MR A O W4 TS EZRE IR
TR, ST TR 4G B K ash i T TR 5| T R E AR 57 8 7 1 3 7 ()i
%, WA MR TG, @ 1990—20004F, X5/NE R & RIE e <+
K7 (1992 4F) $ A At 2 3 AT B AT, Hb X SN JORT 28 5 1A il el o g g o
— A nsi, ST EE S M A AR B R B AR A B, AR g, S B Tl
el [X 7 15 R0 b = ARG, e T S A e A A B, A4 FH B U A S R
Frta#, @ 20004ELL )5, HEINA 52 5 4Rk T B2 3 g ARGl A
N, XFAMT R R VR R S B 2 2 RAE A, RS IR S A EE A R . T
oM “E B S22 EmHE, R8P ESE T HFR R SEEOR , H e
e FH G R R e — 20 e, B A5 Al FH b 2R R A A3l i FH M, 3kl a8 FH b g
BUmE sk, BT AP . @ “+/UKR” LR, FEM S R R
A, WS A S SRRSO HTI IR 2 X R EERIEX . PEA ST LR
Ko AR O SIE 2 T 20 AR & 3Ty B s FH I 25 ks & A e — 2B 5 (E R T
U FH b G 7R A 3T RSB SR S SR B IS, B A R AT A 5 3T PN A
M, BRGNS R
5.1.3 HHEZAMRRENBESEREIN  FELmRASCF L, fimiaik
JESBER . WIRABI LT H kbR, W MA S Y H ™, Phbard | 4
AL ST F R BB 2 R R D NS 2R, — k&
205 R et i B M T SR SORE A T R, 55— T A 4 ST R R Yk
LA 1 oA AR S 3RS SRS IR T E R T 9K B T B A T BB B AR K
P TR T, 3T A T R A AR 2 PR e A AR PR A, b o e
A IS, T A R RUR A TR o X AT o MR FE A R R ek Tl
FHHEAR “S” RIFRZR AR A TH, 23T E s AR K s,
WIS s PR T B TS, (BRI R 5 2 1 4R 200 1 AN B AR
AL sttt , R NYHMAEZ D ETHE N2 B R, R A B 0T 25

B Ry B s 1 FH 9 5k S5 Bkt RN A AR P S R IR, A BRAS
FH MR AR S SO R SR EER, R St S T v el R R I BB . 7R R I
BEAVICAOR PR MR IR B, o 3l e T b i AT A A P e K B B, PR— T b
W EOR AL S MR R BEASF, i Xk 2 28 0 i o 3okl e 15 FH 4 B,
ST PRSI 7R o B MV AR R S T ), 040 R A IEOOR T LX) 7 R el R (%) R A 4
FH, SCEUT AR i 2 & Ky m) R R, (R R DX 5 i ) A S o YA ) 2 i )
Heo @ AP R IR T BRI R M T AR A AR A 0 K FRALR] , B3
HISCR A B IR IR bRV R 22, SRR - Hb 0 5 4 phy 0 s o) 1) B3 iR
XU FERY PR s AR KA . @ BRR TS N HHE A B, P LA &
JE R PR A AR 255 & R AN ORI R o B B B At e vh3h, SEEU T A S
AN AHEMER GBS, W, DS EREAE, /NRT A R A R 52 3%  hlk
MLE /DRSS, ATIR R AR DI RE 5= 588 11, R T/ N 524 S i
W51 1, S 2B AR RS N D TE 2 b NSRS TS L S/ NIR TN  AR




1550 i B 2E 75%:

fith, oSBT A LR PR A A . B RS XIS M) WS4 R, AR bR
T A BEL S, , SL R NTRAZWE, W3 i i FH b 5 SR WA 344 5 80 A A= 2 AR
PRI R P G, e e TR RTE T, @ R 2R s, el Xl 41
FIFHAS SR T 18 o

5.2 it

ASCGE S sh TG 5 BAR R R ) T 1981 4F LUk v B 5 7 2450 P b 5 U By B
JF R KDE FI3EJE 250 H 1 r [T a5 FH b5 280 %) 25 [0 A Jey T X s Sy Ay, 28
5N

(1) 1981 4FLIK, w3 T alt ik Mo A1 S8 05 F 1990 41 5 2000 4F & A= P vk G 7
ARG hE SR RN B AR A BRNE, thER R RS T
FUREE Y B— A s WrBE (1981—19904F ), “TifH bty Je— A4 FH i fg s |
7 B (1990—20004F), “TAUHREY sk— NS HHPEE B A" Bre (2000—2015)
3R JEB B

(2) 7E1990—2000 4F-F12000—2015 4F /BB, H ] 3 vl 14 FH b T FRU 76 25 (R A%
JRUHAR G W IR, ThPgERE T, ARAUIE g R A E LRI DUARTHK =
. BR =0 AU B SR AR FIAE P R 5 A 2 R G b A R /N R ) o

(3) AN[FEBYBE, A3 MG B 25 (Al Jm) R AR T P AR BB SR AR 1) 4 [ 48 9 (1% i A8 1o 7
199020004, A HAER s (M2 m®) IS ERTRK =M . kM5
REENAT; 1M2000—20154F, 2 EAT 124 43T A AR B 2 m?, A b4
Ha 1 K % AR Th A FE 0~0.0003 22 [H]

(4) ANIEFYEBE, 3k d i FH e 2528 (R A e (R A U 25 57 8 3% . 7 1990—2000
A, v AR T R P R AR N b ) 23 TR A i e 24 S R A /N AR AR, TR
2000—2015 4, Ik 7 E A FH b AR ) 2 [) A 34 1Ak S a0 ) R A Y A SR T X2 s 7
2 (AR PR T ARE o

(5) v Ak T A 15 FH i O 10 5 4k 2 2200 R SR M BB BE AR, 5 IR X T R
FFEAR S UG . AR S22 5 | NSS4 A A 2 28 p5 A v, ARG T
rh L T R P A T AR AR a3 355 05, a7 1T 1981 4F LUK [ 3 vl i FH b A L g
FEAGERE, yRAh T E YR R R A B Boe BRI AN R, A B IR B IR A
aob A T A A A AR DA, X e T A A A B L B . (H S
MR, AR SO T R b A e A N LI 2 AR A — M R 9, R AETREA K JE
CREESR RN AE R B =Y NS N B E ot BN 1K i L 0K B2 7 R O [ D p A e d D OB AN e 4
TR RICR A, SRS LENLEI A48 7~ AN 2 S8 T W] IR A 7= 3T 8 14 T
R B S ST R R B Z M N TER R, FR AR 0 T 5 FH b 2 750 245 () A% S i
AR BRSIHLA], TR T i FH b e R A AU T 5, AT Ay A 25 S I it
T T, B R A rh kT U P A 4 A5 T AR SR A AT T X =25 L,
TEARNEAFRAF I B T ]

£ %2 3 #f (References)

[1] Long Hualou. Land use transition and land management. Geographical Research, 2015, 34(9): 1607-1618. [JEf£#%. i&
A LT S R PR R HUPEIFST, 2015, 34(9): 1607-1618.]

[2] Long Hualou. Land rehabilitation and regional land use transition. Progress in Geography, 2003, 22(2): 133-140. [Jt4£
. DX R R 10 5 B B R4 30E J, 2003, 22(2): 133-140.]



7H] BETRIE A5 rP T B A R B B s AR Sy 1551

[3] Long Hualou, Tu Shuangshuang. Land use transition and rural vitalization. China Land Science, 2018, 32(7): 1-6. [JE4E
B, B A, 1R A 5 & W%, v E iR, 2018, 32(7): 1-6.]

[4] Lu Dadao, Shi Peijun, Dong Guanggqi. Important ideas embodying land use transition. China Land and Resources News,
2006-07-17. [RlCIE, F 4%, HOG . RO A A T B HI A, v ] [5]  BE U5, 2006-07-17.]

[5] Chen Long, Zhou Shenglu, Zhou Bingbing, et al. Characteristics and driving forces of regional land use transition based
on the leading function classification: A case study of Jiangsu Province. Economic Geography, 2015, 35(2): 155-162.
(M, S A, TR b, 48 3T R P UIRRAVTT IR L bR FH 5% RUARIE S 8K 50 . 37 P, 2015, 35(2): 155-162.]

[ 6] Dai Wenyuan, Jiang Fangqi, Huang Wanli, et al. Study on transition of land use function and ecosystem service value
based on the conception of production, living and ecological space: A case study of the Fuzhou New Area. Journal of
Natural Resources, 2018, 32(12): 2098-2109. [#{ 3Ciz, VT4, ¥ 7 B, . JT =425 ()7 1) - o A FH T e 5% 40 K
A SRS MBS : LIAR IR IX R ). FARBEIR %4, 2018, 32(12): 2098-2109.]

[7]1 Qu Yanbo, Jiang Guanghui, Zhang Bailin, et al. Spatial characteristics of rural residential land transition and its
economic gradient differentiation. Acta Geographica Sinica, 2017, 72(10): 1845-1858. [ifi7i, 22 #%, skAE kK, Z5. 1L
ARAT AN T R e B 28 (VRRAE B B AR L 7 5. ML B4R, 2017, 72(10): 1845-1858.]

[8] Liu Yonggiang, Long Hualou. Land use transitions and their dynamic mechanism in the Huang- Huai- Hai Plain. Acta
Geographica Sinica, 2016, 71(4): 666-679. [XI7ichit, JeAEA%. Wl B A X - Hi R % 280 K L2l Ty ML) . b 2 2
i, 2016, 71(4): 666-679.]

[9] Lambin E F, Meyfroidt P. Land use transitions: Socio-ecological feedback versus socio-economic change. Land Use
Policy, 2010, 27(2): 108-118.

[10] Long Hualou. Rural housing land transition in China: Theory and verification. Acta Geographica Sinica, 2006, 61(10):
1093-1100. [Jefets. RS 28 JE G A B SIESE. M 2441, 2006, 61(10): 1093-1100.]

[11] Wu Si, Hu Shougeng, Xiong Ting, et al. The pattern of land use transition in different major function zones in the
middle reaches of Yangtze River Economic Belt. Resources Science, 2018, 40(11): 2213-2224. [ 52 &, 5y B¢, AELE,
. RITHIR AT R BE X A A RIS, BERRE, 2018, 40(11): 2213-2224.]

[12] Fang C, Yu D. China's New Urbanization. Beijing: Science Press & Springer Press, 2016.

[13] Zhang Derong. The mechanism of middle-income trap and the potential factors influencing China's economic growth.
Economic Research Journal, 2013(9): 17-29. [FR{85E. “th 4RI A BEBE” & A DL o 22 5 e K B Bt 3 7). 48
BWFSE, 2013(9): 17-29.]

[14] Li Quanfeng, Hu Shougeng, Qu Shijin. Spatiotemporal characteristics of cultivated land use transition in the Middle
Yangtze River from 1990 to 2015. Geographical Research, 2017, 36(8): 1489-1502. [Z= 41, A <F P, FERFIE. 1990—
2015 AFA T H i DX R FH % U 25 ARRAIE. Hb3EIAIESE, 2017, 36(8): 1489-1502.]

[15] Liu Yansui, Liu Yu. Progress and prospect on the study of rural hollowing in China. Geographical Research, 2010, 29
(1): 35-42. [XUER, XK. PR SO BT 1 e 5 B, JERESY, 2010, 29(1): 35-42.]

[16] Qu Y, Long H L. The economic and environmental effects of land use transitions under rapid urbanization and the
implications for land use management. Habitat International, 2018, 82: 113-121.

[17] Fu Bojie. Geography: From knowledge, science to decision making support. Acta Geographica Sinica, 2017, 72(11):
1923-1932. [fHAA7AS. HuFH2E: MR BH# 3Pk, 224, 2017, 72(11): 1923-1932.]

[18] Mather A. The forest transition. Area, 1992, 24(4): 367-379.

[19] Grainger A. National land use morphology: Patterns and possibilities. Geography, 1995, 80(3): 235-245.

[20] Long Hualou. Land use transition and rural transformation development. Progress in Geography, 2012, 31(2): 131-138.
[EAERE. 1B+ MR HFE RS & WAL R e . MR 2R, 2012, 31(2): 131-138.]

[21] Long H L, Qu Y. Land use transitions and land management: A mutual feedback perspective. Land Use Policy, 2018,
74: 111-120.

[22] Song Xiaoqing. Discussion on land use transition research framework. Acta Geographica Sinica, 2017, 72(3): 471-487.
[AR/NE IS R B AYDFTERESE. B2, 2017, 72(3): 471-487.]

[23] Qu Yi, Long Hualou. A framework of multi-disciplinary comprehensive research on recessive farmland transition in
China. Acta Geographica Sinica, 2018, 73(7): 1226-1241. [Hh 22, e, b EBR A FH R IE R R 224 R 5
WFFTHESL. HiF224R, 2018, 73(7): 1226-1241.]

[24] Qu Yi, Long Hualou. Spatial differentiation of the recessive morphology of urban land use and its influential factors: A
case study of 289 prefecture-level cities in China. Economic Geography, 2016, 36(10): 1-8. [ 25, JEAEME. 3T + b Al
JHBSPEIE 523 (B 00 5 S s PR 28 Db ] 289 b DL 1 3Tli S . 4655 b, 2016, 36(10): 1-8.]



1552 i B 2E 75%:

[25] Qu Shijin, Hu Shougeng, Tong Luyi, et al. Spatiotemporal patterns of urban land use transition in the Middle Yangtze
River Economic Belt. Resources Science, 2017, 39(2): 240-251. [BEFFiF, W< R, BERIZ, 2. KIT i iiie2e Brii e e
BEFHHEE AL 23 FRAE. BEUAR2E, 2017, 39(2): 240-251.]

[26] Xu Fengjiao, Lu Xiao, Chen Changling. Spatial- temporal pattern of urban- rural construction land transition in
Shandong Province. Journal of Natural Resources, 2017, 32(9): 1554-1567. [{F XU, B %, FRE . INARE I 2 @i H
HOHE BRI 23 R B AR IRAFAI, 2017, 32(9): 1554-1567.]

[27] Singh M P, Bhojvaid P P, de Jong W, et al. Forest transition and socio- economic development in India and their
implications for forest transition theory. Forest Policy and Economics, 2017, 76: 65-71.

[28] Ge D Z, Long H L, Zhang Y N, et al. Farmland transition and its influences on grain production in China. Land Use
Policy, 2018, 70: 94-105.

[29] LiTT, Long HL, Liu Y Q, et al. Multi-scale analysis of rural housing land transition under China's rapid urbanization:
The case of Bohai Rim. Habitat International, 2015, 48: 227-238.

[30] Zhang Bailin, Gao Jiangbo, Gao Yang, et al. Land use transition of mountainous rural areas in China. Acta Geographica
Sinica, 2018, 73(3): 503-517. [SRAFM, i TLUL, g B, 45, v [ il DA b 3t BT A% LA AT 3 BE~2 4, 2018, 73(3):
503-517.]

[31] Liu Zhanming, Chen Zishen, Lu Jianfei, et al. Analysis of correlation between the spatio-temporal distribution of precipitation in
Beijiang River Basin and SST in Nifio 3. Journal of Natural Resources, 2013, 28(5): 786-798. [ Xl &5 B, [ 7 %, #% 6
T, S T AACTT R B K I 45 204 Je 5 Nifio 3 X SSTARIGHE M. AR PRI 2013, 28(5): 786-798.]

[32] Shi X. Selection of bandwidth type and adjustment side in kernel density estimation over inhomogeneous backgrounds.
International Journal of Geographical Information Science, 2010, 24(5): 643-660.

[33] Huang Tao, Hu Yiguo, Hu Yichao. An analysis of regional Gini coefficient of per capita GDP. Management World, 2006
(5): 45-51. [¥#¥F, WAECHE, 1B, HIX A3 GDP 2 (3 Je R AT, & HHE S, 2006(5): 45-51.]

[34] Zhang Zhuoyuan. The two main lines of China's economic reform. Social Sciences in China, 2018(11): 12-29. [5K 51 JT.
FPEZ TR PSR L. P EESERE, 2018(11): 12-29.]

[35] Liu Naiquan, Zheng Xiujun, Jia Yanli. An analysis of the regional policy focus shift and its comprehensive effects in
China. Journal of Finance and Economics, 2005, 31(1): 25-37. [XJ34x, A7, T M. rf [ X8l & R fik s 8 o vt A
KOEARSONBIESE . 25T, 2005, 31(1): 25-37.]

[36] Liu Yansui, Yang Ren. The spatial pattern measure of urban-rural development transformation in the Bohai Rim region
in China. Acta Geographica Sinica, 2015, 70(2): 248-256. [ilJ;%Fiﬁ, 2. EI I B X IR £ & SRR AR Ry B2 b
JHAER, 2015, 70(2): 248-256.]

[37] Liu Yansui, Yan Bin, Wang Yanfei. Urban-rural development problems and transformation countermeasures in the new
period in China. Economic Geography, 2016, 36(7): 1-8. [XI K, /™4, L# K. o i b 9% £ & R ) 3252 ) 15
ST, 2235 HIFE, 2016, 36(7): 1-8.]

[38] Huang Z J, Wei Y D, He C F, et al. Urban land expansion under economic transition in China: A multi-level modeling
analysis. Habitat International, 2015, 47: 69-82.

[39] Lin Jian, Chen Shihong, Xu Chaoyi, et al. Game analysis of spatial planning. Urban Planning Forum, 2015(1): 10-14.
DPRIR, BRIFOA, VPRI, 55, 23 L0 I R 00 . S ERI~2 740, 2015(1): 10-14.]

[40] Li Xiaoshun, Zhang Shaoliang, Wang Yinghong. Quantitative study of construction land increase limit year in the
economic transition stage in China. Journal of Natural Resources, 2011, 26(7): 1085-1095. [Z=55i, K47 KL, 1ER %,
[ 22 35 H AU i B e 15 B KM B9 . R DR 2241, 2011, 26(7): 1085-1095.]

[41] Fang Chuanlin, Li Guangdong, Zhang Qiang. The variation characteristics and control measures of the urban
construction land in China. Journal of Natural Resources, 2017, 32(3): 363-376. [J7 Gk, 25 4%, 5Kk%. o ki ik
FHHL A S AL AT SRR, FARBTIRE, 2017, 32(3): 363-376.]

[42] Shi Yishao, Peng Zhihong, Chen Huajie, et al. Features of land use change and impact factors of construction land of
international metropolises and significances to Shanghai. Urban Planning Forum, 2008(6): 32-39. [f11Z B, i &%, Bk
HETS, 4. [EBRCHR T A B P ARPAE L S0 PR 28 Roxeh BT S /0% . o WS4 4], 2008(6): 32-39.]



73] FEVEHE 25 . v [ 0 i I8 P i 2Ee 0 9 B e HL s R A% ) 1553

Stages and spatial patterns of urban built-up land transition
in China

QU Shijin"?, HU Shougeng"?, LI Quanfeng*’
(1. School of Public Administration, China University of Geosciences, Wuhan 430074, China;
2. Key Laboratory for Rule of Law Studies, Ministry of Natural and Resources, Wuhan 430074, China;
3. School of Public Administration and Law, Northeast Agricultural University, Harbin 150030, China)

Abstract: Since the reform and opening-up in 1978, the morphology of urban built-up land
(UBL) has been changed significantly due to the rapid socio-economic development in China.
Moreover, this change shows an unbalanced variation over space. Based on the UBL area and
census data from 1981 to 2015, we use the moving T-test, kernel density estimation and Gini
coefficient to identify the abrupt change points over UBL transition process and present its
dynamic spatial pattern. This research exhibits four main results. First, there are three identified
stages over the transition process, namely, low expansion rate of UBL-decrease of per capita
UBL (1981-2000), moderate expansion rate of UBL-slow increasing rate of per capita UBL
(1990-2000) and high expansion rate of UBL-high increase of per capita UBL (2000-2015).
Second, the spatial pattern of UBL area transition proceeds slowly over the periods of 1990-
2000 and 2000-2015. Cities with a high expansion rate of UBL tend to present a spatial pattern
of an agglomeration over the Yangtze River Delta and the Pearl River Delta, and the rest of the
regions that tend to show a spatial pattern of an dispersion are provincial capitals in the central
and western regions. On the contrary, cities with a high increasing rate of per capita UBL tend
to originate from the eastern region to the entire country. Third, the variance of the UBL tends
to be smaller during 1990-2000 and then greater during 2000- 2015 over space, while the
variance of the per capita UBL tends to be smaller during 1990-2000 and then stable during
2000-2015 over space. Lastly, we find that the results correspond to the previous theory of
regional land use transition, and the socio-economic transformation phenomenon demonstrates
the three identified stages. Moreover, the transition of spatial pattern reveals the fact that the
change of national development strategy is from the priority of eastern coastal areas to the
regional coordination. This work fills in a gap of quantifying the stage of land use transition,
and provide support references to UBL management in the socio-economic transformation in
the new era.

Keywords: urban land; land use transition; stage identification; spatial pattern; China



