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Fig.1 Overview of the study area in 2019
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Table I Measurement index system of urban-rural integration level
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Fig.2 Coupling coordination types and sub-system development level of urban-rural integration system in Nanjing in 2019
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Fig.3 Division of urban-rural integration units in Nanjing

R S Bt I X R IR PR G 2R R A
AT — ML IEAN 738 Fl B e 55 (1t X 1k e il
Hlee S5RGBT, WHLRALIE 50%,
AT PREIR AL B A EE T 2 A IX BB R
BUIRT e 8 B N D B AR I 2 R AR KF AR
MATERR AN 5T R X KRB T AL AT
BEFLTT, A& X 17 g AL 0 T30 St X A A ) B 2
B ERIE, (ERAE S =7 bR e U5 T B 55, R
Z R RS2 B, Xt ARORAZH Xk 2 it
BRI B JRITI T . SRS N 2K
HBIX, IRARAL FRAR T 25%, P Bt e B 5 22 b
X738 oK, e TR 2 R e, 13
I A AE R AR T X P S R N 3 X, T XA
MRALES 2 Bk R 7 BA &2 B %, IF BACRLT
JCH L = AL R R, e R AL S
SRS ), (HR MR LR KT it 554K
FEIBONTE G o TR BB ) 2 AT XR S
MR LR FIACT SCRT 0 B 2, Heh AR IR AR 55 2 &
A B0 3 AT A T S 0 ) I 3Rl A A i X XA
S AGAM FR b2 AR I 2 el 55 DX )3, B PR 8 3

X H AR J KR, (E2 B B m i AR 2
A FHAK- 53 R R A RN, B A R R
PR PR S5 T e 55 b B 77 A L HUR ORI X A,
NG 2 R BT 4 A e 7S & XRMBIX,
FA R B R R N D AR B kT et
2 VIR AR N SR THE J1BOK, iz i
M 2 kBT PLR T XRS5 78 DXAR M X O 3,
) N M HLAZ I T IA PRI, F AR R AT i — 1
(L8533 IIPSs3: 1| E e

4 ZER5ITR

4.1 g

TGN 2 il E 7KCF- DN BEAE T BAT BUR T N
B R, PRI = SE RS ARG I3 2 5 FR A, 0
TR LI 5 R LR IX S 2B IX 175 7]
KR ARG DT L, SCREET 2R
Bl T BURRVER 2 tHl AL & KT [ 23]
TFRIK Bt KT 5380 2 B & KT DY KT
RGP T IO 2 Bl A KT PR fE AR i R, T
LR B Dl A AR TR A 5% AR G I R Dl R A e 1
B, WIT 2 Rl R e R (g R, FUH 20 K33
ERIGE DRI 2 Al a 5T, NmEx ks &
AR 2 i BICH R SRS, JF AL Tk 2 i
SRR BLAIRF I e s T A SR RAEATIRA
FISE AT, AR LR 4518

@ R 2 fha RGOS P 2D
BZY B mUd BOHME Rk N g5k, OF BEEE S
IRX I A (A  E AE, E B PUE A AR
FIASBT N8, s B8 O, SRS B 2P
JE T s B A (A AR SRR . @ BT
ARG AT IR A 5 2 SR IR L AT — €
Z2 5, Ferp - HORLBOR A -5 Bt e A AR 1l 203
RS RGP X HE— PR T SRR 3R,
W2 RS KRG 2 2 IR T R IX AL, 3K
SRR, RIRESI AR . @ FIVF
FRbR R KT 22 R R A S, 72 RS T 2R
Z Al bR KT 22 e S HUEAR E B 45 AN RT3
Z g o, RSN WiTh %, NMEE
SNVURZ R . WL X 405 i . &8
X EIS AR AT 3 AT, 2 RHIX > T
LIRS Ib Y NESEE NN B iR (B vl o
ATRA, AR BT R % B R R 5
L, RS BRI R DT 1A



8 o B

B 43 %

42 Vg

XA SR AR © TSt o %
BHOR S, H AT 2 fhd K 7T R B2
SINTAIRE NS, A Bh 2 IR A F B rT LATE — 2 2
FEBANTTEL PR 2 2 8] R J (1) S AR R HIERTAH R
1, AEAFAENT P FE AL S 2 BRRRAEFER AN U 1 il fL,
M S [X 52 TR TR R 2T, AR )
TRACHI 5 75 B BN 22 St A in) 5 R & 55 AH
FHHE I HE— DA e, T e 58 B Fabn ik R 0t
B4 P AT T IR RS2 2085 @ X ik
W2 T T B ) 2 ST BT, IS A R
Je s B e AT i L R S R o B IR AR
B 2 BER AT 2 BUETEIR 2 Al 7K FE 2
4y A E, HETRIESCHT A R T XA
AU QAL IE L IR 2 T R S AL A BT S 2
RGBS S AT R E— PR ER ) A SUAUE M
HENSAERE T 5, G858 S f5 it —
SIUERFF 9T, AR AT LT %o AR 7] (1) K3 T b X DA B K
3081 b XA/ IN 38 T b DX P A S ) 6t B AT 9, 38 T
BEEFE TR A A A X IS LI 2 Al A G .

% CER(References):

[1]  Jedekk, XUER, sk, 25 fOlHERS 2 4 R R FORT ik
JE[J]. MR 223, 2014, 69(8): 1145-1158. [Long Hualou, Liu
Yansui, Zhang Xiaolin et al. Recent progress in agricultural
geography and rural development research. Acta Geographica
Sinica, 2014, 69(8): 1145-1158.]

[2] edert AR 5 SR S RIEMT]. HBEAAR, 2013, 68(8):
1019-1028. [Long Hualou. Land consolidation and rural spatial
restructuring. Acta Geographica Sinica, 2013, 68(8): 1019-
1028.]

[B] AR, 7R, WA & SRR WU R R ). dhER
4, 2017, 37(3): 375-385. [Yu Bin, Lu Yan, Zeng Juxin et al.
Progress and prospect on rural living space. Scientia Geograph-
ica Sinica, 2017, 37(3): 375-385.]

[4] i, T T2 A BRI S 2 RHRMN A ST
K Gilagh[T]. 1R, 2020, 40(4): 528-534. [Ye Chao, Yu
Jie. Towards rural-urban integration: Key issues and trends on
linking new-type urbanization to rural revitalization. Scientia
Geographica Sinica, 2020, 40(4): 528-534.]

[5]  BR¥ K, i, skagm. Bras st s s o B 2 e i B
Vo5 S ). HhEERLEE, 2016, 36(2): 188-195. [Chen Xiao-
fei, Yao Shimou, Zhang Luocheng. The theory and practice of
urban-rural integration in China under the new urbanization.
Scientia Geographica Sinica, 2016, 36(2): 188-195.]

[6] FKILA. BT GURBER h I 2 R R R s A AL D).
El2#, 2016, 36(8): 1165-1171. [Zhang Lisheng. Spatial evolu-

tion in China's urban-rural coordinated development: A case
study based on urban scale data. Scientia Geographica Sinica,
2016, 36(8): 1165-1171.]

(71 BRERL, ZIsAE. 3 2 — A0 i 25 1) 7 5 e Mgt SHEms——
TR RBI). B HEE, 2013, 33(12): 84-89. [Chen Xiuying,
Tang Fanghua. The spatial differences of urban-rural integra-
tion and regional strategies in Guangdong province. Economic
Geography, 2013, 33(12): 84-89.]

[8] HSFAL, FU5UK, RRR, & KIL=MP 2 il & K 5
7 (A% R AL [3]. 3R T R B BIE 7L, 2020, 27(3): 28-32. [Xie
Shouhong, Zhou Fangbing, Wu Tianling et al. Evaluation and
spatial pattern evolution of urban and rural integrated develop-
ment in the Yangtze River Delta. Urban Development Studies,
2020, 27(3): 28-32.]

[9] &, WF, G PE S RN RIR A R A X X IRt
By H[D]. BRI FE, 2002(6): 763-771. [Zeng Lei, Lei Jun, Lu
Qi. Construction of evaluating indicator system of urban-rural
interaction and the comparative analysis of regional urban-rural
correlative degree in China. Geographical Research, 2002(6):
763-771.]

[10] ZEA. hEM 2 —BUIFN R BT R SR r—FE T
Vi) > %71 5 40 A8 T 0 1) 55 % B2 (0], & F S BT O,
2009(12): 95-101. [Li Zhijie. Design and empirical analysis of
Chinese urban-rural integration evaluation system——Based on
a comprehensive investigation of time series data and cross-sec-
tional data. Research on Economics and Management,
2009(12): 95-101.]

[11] TR, XL, BRIRAL, 45 30 & R GER IR & BT AL RHIE 22 ik
FAR S —UAAR AL = 0BT, MR, 2020, 40(7): 1150-
1159. [Wang Ying, Liu Hang, Chen Xiaohong et al. Evolution

characteristics and division of regional types of correlation
coupling of urban-rural systems: A case study of the three
provinces of Northeast China. Scientia Geographica Sinica,
2020, 40(7): 1150-1159.]

[12] Sk, T, 2068, 5. KAWL 2 b a KRG & iR
JEER 2 S LR A R e——DAFA S X [T, Zeir i,
2020, 40(11): 56-67. [Zhang Haipeng, He Renwei, Li Guangqin
et al. Spatiotemporal evolution of coupling coordination degree
of urban-rural integration system in metropolitan area and its in-
fluencing factors: Taking the capital region as an example. Eco-
nomic Geography, 2020, 40(11): 56-67.]

[13] EHK, XIERE, P48, 55t E S Wi R RAs RRIE &
RIZR[)]. HBERL2E, 2016, 36(1): 20-28. [Wang Yanfei, Liu Yan-
sui, Yan Bin et al. Spatial patterns and influencing factors of
urban-rural coordinated development in China. Scientia Geo-
graphica Sinica, 2016, 36(1): 20-28.]

[14] FEE. RKIC=EW S KRR R SSE R R T]. Ry,
2019, 39(8): 1302-1311. [Huang Yuming. Spatial pattern of
urban-rural coordination development in Northeast China. Sci-
entia Geographica Sinica, 2019, 39(8): 1302-1311.]

[15] ST, ARAHT, EHEHL 55 KM 2 M E KRR 8


https://doi.org/10.11821/dlxb201408010
https://doi.org/10.11821/dlxb201408010
https://doi.org/10.11821/dlxb201408010
https://doi.org/10.13249/j.cnki.sgs.2017.03.007
https://doi.org/10.13249/j.cnki.sgs.2017.03.007
https://doi.org/10.13249/j.cnki.sgs.2017.03.007
https://doi.org/10.13249/j.cnki.sgs.2017.03.007
https://doi.org/10.13249/j.cnki.sgs.2017.03.007
https://doi.org/10.13249/j.cnki.sgs.2016.02.004
https://doi.org/10.13249/j.cnki.sgs.2016.02.004
https://doi.org/10.13249/j.cnki.sgs.2016.08.006
https://doi.org/10.13249/j.cnki.sgs.2016.08.006
https://doi.org/10.13249/j.cnki.sgs.2016.08.006
https://doi.org/10.3969/j.issn.1000-8462.2013.12.014
https://doi.org/10.3969/j.issn.1000-8462.2013.12.014
https://doi.org/10.3969/j.issn.1000-8462.2013.12.014
https://doi.org/10.3969/j.issn.1006-3862.2020.03.021
https://doi.org/10.3969/j.issn.1006-3862.2020.03.021
https://doi.org/10.3969/j.issn.1000-7636.2009.12.018
https://doi.org/10.3969/j.issn.1000-7636.2009.12.018
https://doi.org/10.13249/j.cnki.sgs.2020.07.012
https://doi.org/10.13249/j.cnki.sgs.2020.07.012
https://doi.org/10.15957/j.cnki.jjdl.2020.11.007
https://doi.org/10.15957/j.cnki.jjdl.2020.11.007
https://doi.org/10.15957/j.cnki.jjdl.2020.11.007
https://doi.org/10.13249/j.cnki.sgs.2016.01.003
https://doi.org/10.13249/j.cnki.sgs.2016.01.003
https://doi.org/10.13249/j.cnki.sgs.2016.01.003
https://doi.org/10.13249/j.cnki.sgs.2016.01.003
https://doi.org/10.13249/j.cnki.sgs.2019.08.012
https://doi.org/10.13249/j.cnki.sgs.2019.08.012
https://doi.org/10.13249/j.cnki.sgs.2019.08.012
https://doi.org/10.11821/dlxb201408010
https://doi.org/10.11821/dlxb201408010
https://doi.org/10.11821/dlxb201408010
https://doi.org/10.13249/j.cnki.sgs.2017.03.007
https://doi.org/10.13249/j.cnki.sgs.2017.03.007
https://doi.org/10.13249/j.cnki.sgs.2017.03.007
https://doi.org/10.13249/j.cnki.sgs.2017.03.007
https://doi.org/10.13249/j.cnki.sgs.2017.03.007
https://doi.org/10.13249/j.cnki.sgs.2016.02.004
https://doi.org/10.13249/j.cnki.sgs.2016.02.004
https://doi.org/10.13249/j.cnki.sgs.2016.08.006
https://doi.org/10.13249/j.cnki.sgs.2016.08.006
https://doi.org/10.13249/j.cnki.sgs.2016.08.006
https://doi.org/10.3969/j.issn.1000-8462.2013.12.014
https://doi.org/10.3969/j.issn.1000-8462.2013.12.014
https://doi.org/10.3969/j.issn.1000-8462.2013.12.014
https://doi.org/10.3969/j.issn.1006-3862.2020.03.021
https://doi.org/10.3969/j.issn.1006-3862.2020.03.021
https://doi.org/10.3969/j.issn.1000-7636.2009.12.018
https://doi.org/10.3969/j.issn.1000-7636.2009.12.018
https://doi.org/10.13249/j.cnki.sgs.2020.07.012
https://doi.org/10.13249/j.cnki.sgs.2020.07.012
https://doi.org/10.15957/j.cnki.jjdl.2020.11.007
https://doi.org/10.15957/j.cnki.jjdl.2020.11.007
https://doi.org/10.15957/j.cnki.jjdl.2020.11.007
https://doi.org/10.13249/j.cnki.sgs.2016.01.003
https://doi.org/10.13249/j.cnki.sgs.2016.01.003
https://doi.org/10.13249/j.cnki.sgs.2016.01.003
https://doi.org/10.13249/j.cnki.sgs.2016.01.003
https://doi.org/10.13249/j.cnki.sgs.2019.08.012
https://doi.org/10.13249/j.cnki.sgs.2019.08.012
https://doi.org/10.13249/j.cnki.sgs.2019.08.012

TR

H T 2R K R R TR 2 Al

IR EERE FT 9

[16]

[17]

[18]

[19]

[20] Z=

[21]

[22]

[23]

[24]

1 KSR R [T]. F AR TEIE AR, 2022, 37(6): 1467-1480. [Ma
Zhifei, Song Weixuan, Wang Jiekai et al. The development
level, evolution and influencing factor of urban-rural integra-
tion in the Yangtze River Delta. Journal of Natural Resources,
2022, 37(6): 1467-1480.]

B, YPRH, DU, RALHIXIR £ — AL ERR RN ). 3
R, 2004(3): 320-325. [Xiu Chunliang, Xu Daming, Zhu
Xiangling. Evaluation of urban-rural integration course in
Northeast China. Scientia Geographica Sinica, 2004(3): 320-
325]

McGee T G. The emergence of Desakota region in Asia: Ex-
panding a hypothesis[M]//Ginsburg N et al. The extended met-
ropolis: Settlement transition in Asia. Honolulu: University of
Hawaii Press, 1991.

BT, BB, B, . TS BER AR E R AR B
H B 90— DL B i B b SOR S 24 (R ),

2016, 52(2): 336-344. [Yang Xin, He Xianhua, Mao Xiyan et al.
Optimization of rural residential land from the urban-rural link-
age perspective: A case study of Chongqing. Acta Scientiarum
Naturalium Universitatis Pekinensis, 2016, 52(2): 336-344.]
MR, m A, AV, 4. T2 G B A T N R R
B AR AT T —— DA RS I 2 Rl e 5 T R B[] 3T R,
2020, 44(8): 120-128+136. [Chen Jianbin, Gao Mengwei, Fu
Yang et al. Research on the new development path of towns and
villages based on the concept of urban-rural integration: Taking
Chengdu urban-rural integration unit as an example. City Plan-
ning Review, 2020, 44(8): 120-128+136.]

B, TRAK, B, 55 TSRS 2 RN K 2 4
RSB S —— AL I3 8 43 T B [0]. Hh3R AL, 2017,
37(8): 1194-1202. [Li Zhi, Zhang Xiaolin, Li Hongbo et al. Re-
search on rurality at village scale and rural development model:
A case of Jintan City, Jiangsu Province. Scientia Geographica

Sinica, 2017, 37(8): 1194-1202.]

LA, AT KE T 2 Al X 2 A1 A P TE SRR I FE -
T BB TR AT S BAE[I]. s ELRL R, 2020, 39(1): 13-

23. [Wu Yan, Li Hongbo. Spatial change and correlations of de-
sakota regions in a metropolitan area using NPP/VIIRS night-
time light data: A case study of Wuhan City. Progress in Geo-
graphy, 2020, 39(1): 13-23.]

Tian Y, Qian J, Wang L. Village classification in metropolitan
suburbs from the perspective of urban-rural integration and im-
provement strategies: A case study of Wuhan, central China[J].
Land Use Policy, 2021, 111: 105748.

DI, KM, B, 55 BT TR AL S A
A2 REAZ R[] HBRAS 2R 22 24, 2019, 21(1): 97-106.
[Peng Hui, Du Yunyan, Yi Jiawei et al. Mining urban-rural spa-
tial interaction pattern from mobile data of Beijing. Journal of
Geo-information Science, 2019, 21(1): 97-106.]

HKIFETS, SREI. MRS — AR 2 A& B 2 R ARIE
2 7). 3th BE R} 2% 2018, 38(10): 1624-1633. [Liu Chunfang,

Zhang Zhiying. From town-country integration to urban-rural

[25]

[26]

[27]

[28]

[29]

[30] =

[31]

[32]

[33]

[34]

integration: New thinking on the relationship between urban
and rural areas. Scientia Geographica Sinica, 2018, 38(10):
1624-1633.]

T, B0, T RO A AR PP A SR 5 7 VR (],
I T BRI T, 2017(1): 56-62. [Xi Guangliang, Zhen Feng.
Exploring the ideas and methods of urban planning evaluation
based on big data. Urban Planning Forum, 2017(1): 56-62.]
I, SR, 0P, RERTTIAZ XK 2 48 % K R KF PR li——
PARE B¢ T VL 3 X 0[], 3717 & A 5T, 2010, 17(1): 66-71.
[Xie Hui, Hu Pan, Wang Xingping. Evaluation of urban-rural
harmonious development in metropolis fringe area: A case
study of Jiangning, Nanjing City. Urban Development Studies,
2010, 17(1): 66-71.]

Woods M. Rural Geography: Blurring boundaries and making
connections[J]. Progress in Human Geography, 2009, 33(6):
849-858.

FRER, ML M2 G TR B TAENSEES -
LLFE 50 2 G R AR 9], YLI53 T R, 2010(12): 4-
9+41. [Wang Yaonan, Tao Dekai. Reform and thinking of plan-

ning and management work under the overall planning of urban
and rural areas—— Taking Nanjing urban and rural planning
work as an example. Jiangsu Urban Planning, 2010(12): 4-
9+41.]

Yang C, Yu B, Chen Z et al. A spatial-socioeconomic urban de-
velopment status curve from NPP-VIIRS nighttime light
data[J]. Remote Sensing, 2019, 11(20): 2398.

SRR, BT A AL B 45 (2 A = A DX T 1 45 2 4 3 A
W FT[D]. L A IFE K%, 2018. [Nie Chungi. Study on
urban network spatial structure evolution of the Pan-Yangtze
River Delta based on the corporate organization network.
Shanghai: East China Normal University, 2018.]

Ry, AR, FET A S PRI K £ i R R S H——LL
IR BT, HFERLESERE, 2014, 33(4): 531-541. [Li Tingt-
ing, Long Hualou. Rural development from viewpoints of trans-
formation and coordination: A case in Shandong Province. Pro-
gress in Geography, 2014, 33(4): 531-541.]

TG, TrBIB, R RUESII X S A AHEIAE RS
KA ERMEE]. A2, 2015, 35(7): 2244-2254. [Wang
Shaojian, Fang Chuanglin, Wang Yang. Quantitative investiga-
tion of the interactive coupling relationship between urbaniza-
tion and eco-environment. Acta Ecologica Sinica, 2015, 35(7):
2244-2254.]

Li Y J, Chong S M. Parallel bisecting k-means with prediction
clustering algorithm[J]. The Journal of Supercomputing, 2007,
39(1): 19-37.

Rl A U, A, PR, 4o i X 2 TR J6T 7S L
ﬁmi?ﬁﬁiﬁ%E%W WHFL]. SRR, 2020(6): 72-78.
[Lu Xigang, Wang De, Pang Lei. A preliminary study of spatial
patterns of the peri-urban area: A case study of Jiading District,
Shanghai based on the 6th Population Census. Urban Planning
Forum, 2020(6): 72-78.]


https://doi.org/10.31497/zrzyxb.20220607
https://doi.org/10.31497/zrzyxb.20220607
https://doi.org/10.3969/j.issn.1000-0690.2004.03.011
https://doi.org/10.3969/j.issn.1000-0690.2004.03.011
https://doi.org/10.3969/j.issn.1000-0690.2004.03.011
https://doi.org/10.13209/j.0479-8023.2015.132
https://doi.org/10.13209/j.0479-8023.2015.132
https://doi.org/10.13209/j.0479-8023.2015.132
https://doi.org/10.13209/j.0479-8023.2015.132
https://doi.org/10.13209/j.0479-8023.2015.132
https://doi.org/10.13209/j.0479-8023.2015.132
https://doi.org/10.13209/j.0479-8023.2015.132
https://doi.org/10.13249/j.cnki.sgs.2017.08.009
https://doi.org/10.13249/j.cnki.sgs.2017.08.009
https://doi.org/10.13249/j.cnki.sgs.2017.08.009
https://doi.org/10.18306/dlkxjz.2020.01.002
https://doi.org/10.18306/dlkxjz.2020.01.002
https://doi.org/10.18306/dlkxjz.2020.01.002
https://doi.org/10.18306/dlkxjz.2020.01.002
https://doi.org/10.1016/j.landusepol.2021.105748
https://doi.org/10.12082/dqxxkx.2019.180262
https://doi.org/10.12082/dqxxkx.2019.180262
https://doi.org/10.12082/dqxxkx.2019.180262
https://doi.org/10.16361/j.upf.201701007
https://doi.org/10.16361/j.upf.201701007
https://doi.org/10.3969/j.issn.1006-3862.2010.01.011
https://doi.org/10.3969/j.issn.1006-3862.2010.01.011
https://doi.org/10.1177/0309132508105001
https://doi.org/10.3390/rs11202398
https://doi.org/10.11820/dlkxjz.2014.04.010
https://doi.org/10.11820/dlkxjz.2014.04.010
https://doi.org/10.11820/dlkxjz.2014.04.010
https://doi.org/10.1007/s11227-006-0002-7
https://doi.org/10.31497/zrzyxb.20220607
https://doi.org/10.31497/zrzyxb.20220607
https://doi.org/10.3969/j.issn.1000-0690.2004.03.011
https://doi.org/10.3969/j.issn.1000-0690.2004.03.011
https://doi.org/10.3969/j.issn.1000-0690.2004.03.011
https://doi.org/10.13209/j.0479-8023.2015.132
https://doi.org/10.13209/j.0479-8023.2015.132
https://doi.org/10.13209/j.0479-8023.2015.132
https://doi.org/10.13209/j.0479-8023.2015.132
https://doi.org/10.13209/j.0479-8023.2015.132
https://doi.org/10.13209/j.0479-8023.2015.132
https://doi.org/10.13209/j.0479-8023.2015.132
https://doi.org/10.13249/j.cnki.sgs.2017.08.009
https://doi.org/10.13249/j.cnki.sgs.2017.08.009
https://doi.org/10.13249/j.cnki.sgs.2017.08.009
https://doi.org/10.18306/dlkxjz.2020.01.002
https://doi.org/10.18306/dlkxjz.2020.01.002
https://doi.org/10.18306/dlkxjz.2020.01.002
https://doi.org/10.18306/dlkxjz.2020.01.002
https://doi.org/10.1016/j.landusepol.2021.105748
https://doi.org/10.12082/dqxxkx.2019.180262
https://doi.org/10.12082/dqxxkx.2019.180262
https://doi.org/10.12082/dqxxkx.2019.180262
https://doi.org/10.16361/j.upf.201701007
https://doi.org/10.16361/j.upf.201701007
https://doi.org/10.3969/j.issn.1006-3862.2010.01.011
https://doi.org/10.3969/j.issn.1006-3862.2010.01.011
https://doi.org/10.1177/0309132508105001
https://doi.org/10.3390/rs11202398
https://doi.org/10.11820/dlkxjz.2014.04.010
https://doi.org/10.11820/dlkxjz.2014.04.010
https://doi.org/10.11820/dlkxjz.2014.04.010
https://doi.org/10.1007/s11227-006-0002-7
https://doi.org/10.31497/zrzyxb.20220607
https://doi.org/10.31497/zrzyxb.20220607
https://doi.org/10.3969/j.issn.1000-0690.2004.03.011
https://doi.org/10.3969/j.issn.1000-0690.2004.03.011
https://doi.org/10.3969/j.issn.1000-0690.2004.03.011
https://doi.org/10.13209/j.0479-8023.2015.132
https://doi.org/10.13209/j.0479-8023.2015.132
https://doi.org/10.13209/j.0479-8023.2015.132
https://doi.org/10.13209/j.0479-8023.2015.132
https://doi.org/10.13209/j.0479-8023.2015.132
https://doi.org/10.13209/j.0479-8023.2015.132
https://doi.org/10.13209/j.0479-8023.2015.132
https://doi.org/10.13249/j.cnki.sgs.2017.08.009
https://doi.org/10.13249/j.cnki.sgs.2017.08.009
https://doi.org/10.13249/j.cnki.sgs.2017.08.009
https://doi.org/10.18306/dlkxjz.2020.01.002
https://doi.org/10.18306/dlkxjz.2020.01.002
https://doi.org/10.18306/dlkxjz.2020.01.002
https://doi.org/10.18306/dlkxjz.2020.01.002
https://doi.org/10.1016/j.landusepol.2021.105748
https://doi.org/10.12082/dqxxkx.2019.180262
https://doi.org/10.12082/dqxxkx.2019.180262
https://doi.org/10.12082/dqxxkx.2019.180262
https://doi.org/10.16361/j.upf.201701007
https://doi.org/10.16361/j.upf.201701007
https://doi.org/10.3969/j.issn.1006-3862.2010.01.011
https://doi.org/10.3969/j.issn.1006-3862.2010.01.011
https://doi.org/10.1177/0309132508105001
https://doi.org/10.3390/rs11202398
https://doi.org/10.11820/dlkxjz.2014.04.010
https://doi.org/10.11820/dlkxjz.2014.04.010
https://doi.org/10.11820/dlkxjz.2014.04.010
https://doi.org/10.1007/s11227-006-0002-7
https://doi.org/10.31497/zrzyxb.20220607
https://doi.org/10.31497/zrzyxb.20220607
https://doi.org/10.3969/j.issn.1000-0690.2004.03.011
https://doi.org/10.3969/j.issn.1000-0690.2004.03.011
https://doi.org/10.3969/j.issn.1000-0690.2004.03.011
https://doi.org/10.13209/j.0479-8023.2015.132
https://doi.org/10.13209/j.0479-8023.2015.132
https://doi.org/10.13209/j.0479-8023.2015.132
https://doi.org/10.13209/j.0479-8023.2015.132
https://doi.org/10.13209/j.0479-8023.2015.132
https://doi.org/10.13209/j.0479-8023.2015.132
https://doi.org/10.13209/j.0479-8023.2015.132
https://doi.org/10.13249/j.cnki.sgs.2017.08.009
https://doi.org/10.13249/j.cnki.sgs.2017.08.009
https://doi.org/10.13249/j.cnki.sgs.2017.08.009
https://doi.org/10.18306/dlkxjz.2020.01.002
https://doi.org/10.18306/dlkxjz.2020.01.002
https://doi.org/10.18306/dlkxjz.2020.01.002
https://doi.org/10.18306/dlkxjz.2020.01.002
https://doi.org/10.1016/j.landusepol.2021.105748
https://doi.org/10.12082/dqxxkx.2019.180262
https://doi.org/10.12082/dqxxkx.2019.180262
https://doi.org/10.12082/dqxxkx.2019.180262
https://doi.org/10.31497/zrzyxb.20220607
https://doi.org/10.31497/zrzyxb.20220607
https://doi.org/10.3969/j.issn.1000-0690.2004.03.011
https://doi.org/10.3969/j.issn.1000-0690.2004.03.011
https://doi.org/10.3969/j.issn.1000-0690.2004.03.011
https://doi.org/10.13209/j.0479-8023.2015.132
https://doi.org/10.13209/j.0479-8023.2015.132
https://doi.org/10.13209/j.0479-8023.2015.132
https://doi.org/10.13209/j.0479-8023.2015.132
https://doi.org/10.13209/j.0479-8023.2015.132
https://doi.org/10.13209/j.0479-8023.2015.132
https://doi.org/10.13209/j.0479-8023.2015.132
https://doi.org/10.13249/j.cnki.sgs.2017.08.009
https://doi.org/10.13249/j.cnki.sgs.2017.08.009
https://doi.org/10.13249/j.cnki.sgs.2017.08.009
https://doi.org/10.18306/dlkxjz.2020.01.002
https://doi.org/10.18306/dlkxjz.2020.01.002
https://doi.org/10.18306/dlkxjz.2020.01.002
https://doi.org/10.18306/dlkxjz.2020.01.002
https://doi.org/10.1016/j.landusepol.2021.105748
https://doi.org/10.12082/dqxxkx.2019.180262
https://doi.org/10.12082/dqxxkx.2019.180262
https://doi.org/10.12082/dqxxkx.2019.180262
https://doi.org/10.16361/j.upf.201701007
https://doi.org/10.16361/j.upf.201701007
https://doi.org/10.3969/j.issn.1006-3862.2010.01.011
https://doi.org/10.3969/j.issn.1006-3862.2010.01.011
https://doi.org/10.1177/0309132508105001
https://doi.org/10.3390/rs11202398
https://doi.org/10.11820/dlkxjz.2014.04.010
https://doi.org/10.11820/dlkxjz.2014.04.010
https://doi.org/10.11820/dlkxjz.2014.04.010
https://doi.org/10.1007/s11227-006-0002-7
https://doi.org/10.16361/j.upf.201701007
https://doi.org/10.16361/j.upf.201701007
https://doi.org/10.3969/j.issn.1006-3862.2010.01.011
https://doi.org/10.3969/j.issn.1006-3862.2010.01.011
https://doi.org/10.1177/0309132508105001
https://doi.org/10.3390/rs11202398
https://doi.org/10.11820/dlkxjz.2014.04.010
https://doi.org/10.11820/dlkxjz.2014.04.010
https://doi.org/10.11820/dlkxjz.2014.04.010
https://doi.org/10.1007/s11227-006-0002-7

10 S B S 43 %

Measuring urban-rural integration level in Nanjing based on
multi-source data

Xie Zhimin'?, Zhen Feng™

(1. Department of Geography and Resource Management, the Chinese University of Hong Kong, Hong Kong 999077, China;
2. School of Architecture and Urban Planning, Nanjing University, Nanjing 210093, Jiangsu, China; 3. Provincial Engineering
Laboratory of Smart City Design Simulation & Visualization, Nanjing 210093, Jiangsu, China)

Abstract: The traditional urban-rural integration level measurement research is less involved inside the admin-
istrative units of cities and counties, leading to a lack of more refined cognition of urban-rural relations. For
metropolis areas, the spatial development model of central urban areas and suburbs also needs to be further
analyzed. This paper uses muti-source data to innovate the ideas and methods of measuring urban-rural integra-
tion level in metropolis, and construct an evaluation system composed of urban development level, land intens-
ive level, facility equalization level and urban-rural connection level. Based on this, we carry out the quantitat-
ively evaluation by coupling coordination degree and bisecting K-means clustering algorithm, and the metro-
polis Nanjing is taken as the empirical analysis object. The results of analysis show that, firstly, the spatial dis-
tribution of the coupling coordination degree of the urban-rural integration system in Nanjing presents a cob-
web structure with both circle diffusion and pole-axis diffusion type. Secondly, the distribution characteristics
of the development level of each subsystem is different to some extent. Among them, the extensive use of land
and the shortcomings of facility are the key factors restricting the further improvement of the coordinated de-
velopment areas. The areas with unbalanced development are mostly limited by the traffic location and have re-
latively weak urban-rural connection, thus the development motivation is insufficient. Thirdly, the clustering
characteristics of different indexes are obvious, showing four levels of urban area, urban fringe, small town and
rural area and with nine types. The urban fringe level can be subdivided into three types: new town, suburb sub-
city and countryside park, and the rural area level includes four types of villages: urban-radiated, sightseeing
and leisure, densely populated, and remote and independent. The conclusions will provide a reference for the

evaluation and spatial development strategies of urban-rural integration in metropolis.

Key words: multi-source data; metropolis; urban-rural integration level; coupling coordination degree; bisect-

ing K-means clustering
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