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Fig.1 Location and administrative divisions of Suzhou City
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Fig.2 Methodological framework for indentifying peri-urban areas
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Fig.9 Diagram for checking jump points of peri-urban areas (take the year of 2018 as an example)



1856 HooBOR o g R

$H40%

(2) 20104FFRTT LB IX 25 (12040 (b) 201 SAE PR AL X AR 1434 () 201 84 I T A s 125 i) 43+ A

(d) 253 X3k i p s DX TR B P S T AR (R

e : Y8 o
€ ool ° o T 05E meRRALEK EERTLX
] ’ : . o Jou B T EERRE
2 400 3 N X LR
P 103 {% © 20104 @ 20154F « 20184F
=200 W . SRR
* 0 102 = 20104F == 20154E = 20184F
T F S g
> K

K10 2010.2015 F12018 AR5 T2 ki A s X s [ 534 B HL 03l X T BRI 3T AU R (e 3
Fig.10 The peri-urban areas of Suzhou City in 2010, 2015 and 2018 and
its areas and peri-urban index value of Suzhou's sub-region

() 2010—201 S4F-FR M Tl 23k 117 Ak b [X 5 ) 3 A8 (b) 2015—20184FEFR I AT P35 T Ak [X 25 [ AR
= th N

T

(c) 2010—20184F-F5H 77 P 45 1l X 23 i At IX T AR AR L
LU LA S B B L AL BN NI L L L AL LR

KR U
bicEe
Serp ey Al b X 2 ] AR
ST JEA 2T A L X
Kt TR AR T e X
Tk R X W HRE IR AL X
BeLll 441X TRV AL
A = 2010—20154F
LD == 2015—20184F
"%’%‘\‘ 1 1 1 1 | |
250 200 150  -100 50 0 50
AR A /km?

BT 2010—2018 4F 5 i~ i A i I Fs A
Fig.11 Change of the peri-urban areas in Suzhou City from 2010 to 2018



ENE ] B A SRS BGOSR T T A DU AR S 1857

HIXARA HRZ A FRPIX, MIHR e
X A3 A K, 2010—2015 407 T M i ALY
B RGRIARIAR , DL B BRI 5K 5k A0 58 S 1l [X 7 2 T
TS Z2 | T 2R 1 X F2 B4R rp [ A 2 3l £ b DX 1)
NI (5 £ FHEER X 3E)) ; 2015—2018 4= 4 [a] 5
PN 9% A2 3k T fb s X I (. 22 F 2010—2015 4F
L 2 i DX 243 A A SR A 3k i Ak DX P
Zx (5 WX Y X, BEAARTE A B I S8 LRIk
DO AN AL oA o BR DL DI JE 8 i Y
P30 A b DX LR A5 SR s T AR U 25 e
FE48 3222 08 B H T K5 AR R IR X
J R A 2 3 T A b X AN SR 1), A2 B 1 2
KEHEEE,

Sefr b, SR T AR 20 20 AR 2 05 T HRLAG “ 5
R PG £ AT Tl Ak, £ A 7F 45 BUR 1Y
FRTFEHERE WK ES P XS T IR
KR, kA 21 5 52 TN £ R A IX A4
S NEAY W N 3 0 W O /8 i B | 43
FUFIL, AEAN SR B X S b X A5 B i — 20 &k
JEP, ZINHH Y A AR TR o e s ] R B A
e N EZ RN W EN GIE /g T R
A A 5 | 5 JEAR BB B & A5 3R sl 780 A 2 3k i AL
Mo XS TR Ak A . IR T AE 2015—2018 4F
I 18 TR 2 18 2 308 T e e DX A A1 R0 5 e DA T
J e HE T T T 2 (R RN D RE RS R 2
BR300 T Al XK JR AR T 58 Ak i AL L IXC, (] ER
WX K EETA T, 2 8 TR B JC R & 4E
HY S 02 , PRI AZ B ) 2 = 3 ket DX T e
ZFH AL, BeAh, M TTE T S A R TE Y
Tl AL 0 RO L, [ 2015 4E IR BURIR R
R L EEG , B 7EHES) £ A - i A 4R 29 7]
FHA AR BC B0 A SCRE IR T P 21 3ok i A i X
R OIS o g B N o e w0 S RE DK 7 IR A
TS T RS

R I R A A3 A7 v AT, A4 J3 M Tl s
T3 DX 2 A 2 3 T A b DR R s | T S
W TR S R ARUR C A YK R T, BUR
Hi3 J1 i n] DL 28 s 5 |50 26 M X 38 i Ak

LI
5 4

ARSCAE RSB S5 T, 275 75 e i fl it

X I ZHERRAE , EENy T — P o B bk T £k
XA AR I LLJR N T A9, 76 1 kmx 1 km
DA% RUBE T ek L 3ok i A b DX ) 2 [B) 91 Rl A 7 T
PO TS HE T 3T 0T Al X ) AR R

AR SCHEST Y 2 30k T A X R0 O AR R A
JET O X3 e X AR B ks . 42
225 M2 (A JR) 22 dE 8 bR i 25 ds T RE IS B O I
S TR 1 I R ST A X 0 2 2 AR 5 22 TR IR
BE SIS AR B 123 (RIS AL , AR 3 T fb
X E AR BE IS T RE . @ 2fdkmli b X 5 9E
T Akt DX € AR I FHE A 38 O S8 4 S A, T
FEM ., 360 2% Wr i £k Al 85 4[]0 R 45 & 75 21 1
36013k £ Wi il B A 21 BE A 4 1 7 2 T 9l DX
FEL, 45 6 T ol o A 6 FNARE 232 152 o 50000 A 1 s 2
T AR I U ke T R 200 B I A
FAME

AT T B SEBIIFSE & B D ZR N T PR
FEAE 3P (e X AR SR X JE A ISR 0
KRS 3@ SILIX R I H sl fE T
AR it DX R AL 2 T AR, Gl DRI T
b ] DX FE AR 2 S8 58 4 3k Ak 5 B 2010—2015 4F
BRI T A X 2B A AE SR M G ER T 2K X
FEAE P TIEA AT X 7N 25 £ R
SR X)) s @ 2015—2018 47 1l [X AR /L, KARNE
F RN I 2R b X 32 B A A A Ik T Ak
DX P 30 5 (55 908 DX U 1) DX, LV 2K T R B i
Wz, muLnl W, RN TR A TEY, £
P AR 530 T 4 T0 3 5 4 B I 2%

AR F B R BRAAREAE LT 241 D 75N
T P ERAAE R AR ISR, 3 4 T 35 2 5 7K )
DX P 948 15 S, Rk T 2 Gl i LR 2= 2 LA
MLACH 55 05 3 A ShiFn LB, 45 = 25 R 2 0 5
Q) HFA BRIEE , A< SCHE 1 kmx 1 km 9 RUEE T X
IR T 20102015 12018 4 (1) 38 17 f b X B A7
T RGNS 430, RSk AT 5 AR I ] P 91 TR A (25 ]
e B P RUBE KT 2 3l i A b X AT 1RO, DA B
i) 1 ST =R 81K 7 T B R b A R Py

5% 3L Hf (References)

[1] SRS, ZERI A, &, P ERER T e X S R 3% 25
[E) 4 R AL LR 2R LA VG T R A0 A R A AN Sy
) [J]. HoPERF 2 0E )2, 2016, 35(7): 816-828. [Ma Enpu,
Li Tongsheng, Wei Qianru. Mechanism of change in spa-

tial pattern of rural settlements in peri-urban areas of Chi-



1858 wooB OB e 3 R 405
na: A case study of Kangdu Village in the college town of mechanism of peri- urban area. Progress in Geography,
south Xi'an. Progress in Geography, 2016, 35(7): 816- 2012, 31(2): 210-220. ]

828. ] [13] wfi, AUBEHE, ER VL KTy, 5. B8 AT

(2] d R PR, B I 2 S M A S ) R ] o 22 A DX 23 8] A2 A AF 5 LA DX ] (0] v A 25
Je X 3B B a s 3], 3T W 22, 2019(3): 138- 146. %, 2016, 32(5): 49- 56. [Gao Qian, Quan Xiaoyan,
[Meng Weiqing, Cao Huibo. International experience on Yusufujiang Rusuli, et al. Spatial change of peri-urban
planning and management of urban-rural ecotone and its area in Urumgqi: A case study of Gaoxin District. Chinese
lessons on China. Urban Insight, 2019(3): 138-146. ] Agricultural Science Bulletin, 2016, 32(5): 49-56. ]

[3] Shaw B J, van Vliet J, Verburg P H. The peri-urbanization [14] Wei Y D, Lin J, Zhang L. E-commerce, Taobao villages
of Europe: A systematic review of a multifaceted process and regional development in China [J]. Geographical Re-
[J]. Landscape and Urban Planning, 2020, 196: 103733. view, 2020, 110(3): 380-405.
doi: 10.1016/j.landurbplan.2019.103733. [15] Jal/INGtb, XUk, A48 V522 17 0T i1 2 X 25 Tl Uj))

[4] Ma L. Economic reforms, urban spatial restructuring, and 5 5804y (1] #ER(E BB # 2], 2017, 19(10):
planning in China [J]. Progress in Planning, 2004, 61(3): 1327-1335. [Zhou Xiaochi, Liu Yongmei, Yang Haijuan.
237-260. Spatial recognition and boundary region division of ur-

[5] Bryant C. The peri-urban zone: The structure and dynam- ban fringe area in Xi'an City. Journal of Geo-information
ics of a strategic component of metropolitan regions. Ca- Science, 2017, 19(10): 1327-1335. ]
nadian Journal of Regional Sciense, 2003, 26(2/3): 231- [16] BRR, XIFE, BSCHE. “A 28 i B2 7 AT Al ek
250. TP DX 118 Sy A8 B ot b X K S (VR (3], it

(6] JBEEAMK, B, T 422, &, o E R0 i 4 K4S ST I T M8, 2020(3): 84-92. [Chen Chen, Liu Shuang,
[J]. M HH 22, 1993, 48(4): 317-328. [Gu Chaolin, Chen Yan Wentao. The changing patterns of peri-urban areas
Tian, Ding Jinhong, et al. The study of the urban fringes in Shanghai from the perspective of spatial-temporal pro-
in Chinese megalopolises. Acta Geographica Sinica, cess and their impacts on area development. Shanghai Ur-
1993, 48(4): 317-328. ] ban Planning Review, 2020(3): 84-92. ]

[7]1 Webster D, Muller L. Challenges of peri-urbanization in [17] SRAFEH, {52 B, 55, DMSP/OLS fa i & AT St e 14
the lower Yangtze region: The case of the Hangzhou- RO IE T [3]. M2z 4%, 2017(12): 58-62, 76. [Zhang
Ningbo Corridor [M]. Stanford, USA: Asia/Pacific Re- Mengqi, He Zongyi, Fan Yong. Calibration for DMSP/
search Center, 2002. OLS stable nighttime light images. Bulletin of Surveying

[8] Sharp J S, Clark J K. Between the country and the con- and Mapping, 2017(12): 58-62, 76. ]
crete: Rediscovering the rural-urban fringe [J]. City & [18] Shi K F, Yu B L, Huang Y X, et al. Evaluating the ability
Community, 2008, 7(1): 61-79. of NPP-VIIRS nighttime light data to estimate the gross

[9] MRUR, F eI, w3 E, 55 Ik S 25 G50 iR ) 5 £ domestic product and the electric power consumption of
A A 57 LA AL 50 30 DX R ) [0, 3T BRI, China at multiple scales: A comparison with DMSP-OLS
2007(8): 36-44. [Lin Jian, Tang Xiaoxu, Huang Feimei, et data [J]. Remote Sensing, 2014, 6(2): 1705-1724.
al. Spatial identification and land use of urban-rural link- [19] TuY, Zhou H L, Lang W, et al. A novel cross-sensor cali-
age area: A case study on Beijing's center city. City Plan- bration method to generate a consistent night-time lights
ning Review, 2007(8): 36-44. ] time series dataset [J]. International Journal of Remote

[10] ¥4 D1 D1, Je8h=F3ak i Ak i X A s 0] 36 BB LU0 [0]. M B Sensing, 2020, 41(14): 5482-5502.

5%, 2013, 32(7): 1209-1219. [Chen Beibei. Spatial defi- [20] HEEGHS, 2R AN, 2R, 4%, 2& T DMSP-OLS 55 NPP-

[11]

[12]

nition of peri- urban areas in Wuxi. Geographical Re-
search, 2013, 32(7): 1209-1219. ]

LiGY, CaY, He Z C, et al. Understanding the diversity
of urban-rural fringe development in a fast urbanizing re-
gion of China [J]. Remote Sensing, 2021, 13(12): 2373.
doi: 10.3390/rs13122373.

R D1 DT 2 3l i At IX A IR0 T vk B CBIR S AL A 5
HEJE [7]. o EURL 22 U, 2012, 31(2): 210-220. [Chen

Beibei. Review on identification method and driving

(21]

VIIRS #5550 69 v ) = Rl i e T 2 (]9 JR g 2
& R (7], MR AE 2B 2222 4, 2020, 22(5): 1161-1174.
[Dong Hesong, Li Renjie, Li Jianming, et al. Study on ur-
ban spatiotemporal expansion pattern of three first- class
urban agglomerations in China derived from integrated
DMSP-OLS and NPP-VIIRS nighttime light data. Journal
of Geo-information Science, 2020, 22(5): 1161-1174. ]

A HBE 4. 5T DMSP/OLS 7 [T YA 5 #i i
GDP 25 [a] 1k [J]. 3k 17 # BE, 2017(22): 230-233. [Li



F 114

SR & e

TR A X PR S AR AT

1859

[22]

(23]

(24]

(23]

Huiqin, Jin Pingbin. Spatialization of GDP in Zhejiang
Province using DMSP/OLS night light data. City Geogra-
phy, 2017(22): 230-233. ]

WA, AW, RN, S5 BT 0L T X GDP 48
FEALL (7], Mo BERL 2% E S, 2009, 28(4): 494-502. [Huang
Ying, Bao Anming, Chen Xi, et al. GIS based space-time
simulation of GDP in arid regions: Taking the northern
slope of Tianshan Mountains as an example. Progress in
Geography, 2009, 28(4): 494-502. ]

SKAGH, e, B 52, 45, BT 2 UG B A L
RS 1 v 1 2 GDP 23 [ AR AL [J]. RT3
TR SRR, 2018, 27(2): 235-242. [Zhang Yizhe, Yang
Xuchao, Hu Kejia, et al. GDP spatialization in the coast-
al area of China based on multi-sensor remote sensing da-
ta and land use data. Resources and Environment in the
Yangtze Basin, 2018, 27(2): 235-242. ]

AP, 5, 5. AT 5 BRI 2 45
PRV LA E - USRI M T A 1) (9], RV 4l 5 0 5 B,
2007, 16(4): 451-455. [Qian Jianping, Zhou Yong, Yang
Xinting. Confirmation of urban fringe area based on re-
mote sensing and message entropy: A case study of Jing-
zhou, Hubei Province. Resources and Environment in the
Yangtze Basin, 2007, 16(4): 451-455. ]

AR, BRAT, AR, 45 BT RO TR MR AL 1 T
ST JE BT P [9]. 2RS40, 2014, 25
(9): 2700-2708. [Li Shuai, Wei Hong, Ni Xilu, et al. Eval-
uation of urban human settlement quality in Ningxia
based on AHP and the entropy method. Chinese Journal
of Applied Ecology, 2014, 25(9): 2700-2708. ]

1 SRR, 2l Al X LR

(27]

(28]

(30]

o B 265 | SR s At
g AP 22 X O ] [D]. 7422 1YL=, 2017.
[Ma Enpu. Research on identification of spatial range
and classified guidance of per-urbanization area: A case
study on Chang'an District of Xi'an City. Xi'an, China:
Northwest University, 2017. ]

IRER TEFERR, YDA R, LA T 5 3 2 )
AR RS LI (7], 220 M B, 2019, 39(4): 75-84.
[Xu Yinfeng, Wang Degen, Sha Mengyu. Morphological

K
w

evolution and influence mechanism of Suzhou urban
space from the perspective of double dimension. Eco-
nomic Geography, 2019, 39(4): 75-84. ]

WE . a2 WAL T 75 £ BRI D 1 5 R AE
S LIRS 1 [0, kvl Bl =7 1), 2015(4): 27-
35. [Fan Lingyun. Analy31s of process and characteristics
of Sunan rural urbanization from the perspective of so-
cial space: A case study of Suzhou. Urban Planning Fo-
rum, 2015(4): 27-35. ]

TH, 2. TR 2R R IR = R RS e
A LLIRN ) [J]. 3R, 2011, 35(7): 54-60.
[Wang Yong, Li Guangbin. Functional transformation
and spatial restructuring of rural settlements in southern
Jiangsu: A case study of Suzhou. City Planning Review,
2011, 35(7): 54-60. ]

Eﬁv& WG R . IR TR £ R4 R AR

1. BARIR T HF 5T, 2019, 34(7): 16-25. [Lei Cheng,
Ge Simeng, Fan Lingyun. The rural revitalization path of
the industrial village in southern Jiangsu Province. Mod-
ern Urban Research, 2019, 34(7): 16-25. ]



1860 o R % R 5405

Identification and evolution of peri-urban areas in the

context of urban-rural integrated development:
A case study of Suzhou City

LIAO Xia"?, SHU Tianheng”, SHEN Liyin*, REN Yitian’, YANG Nan®
(1. Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China;
2. College of Resources and Environment, University of Chinese Academy of Sciences, Beijing 100049, China;
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and Real Estate, Chongqing University, Chongqing 400045, China; 5. Department of Planning and
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Abstract: Peri-urban areas are transitional urban areas with urban-rural mixed landscape and functions, and the
positive change of peri-urban areas is essential to achieve the mission of urban-rural integrated development. The
accurate identification of the spatial scope of peri-urban areas is a prerequisite for managing such areas, and a
scientific understanding of the change of peri- urban areas can provide important references for its future
development. However, due to the high complexity, dynamics, and fuzzy boundary of peri-urban areas, there is
still little progress in fine-scale and quantitative identification of such areas. Under such backgroud, this study
established a methodology for identifying peri-urban areas supported by remote sensing data, comprehensively
considering the complexity and multi- dimensional characteristics of peri-urban areas. First, a comprehensive
indicator system across socioeconomic and spatial pattern dimensions was established. Second, a measurement
for peri-urban index was developed by using spatial gridding and linear weighting methods. Third, combined
with the moving #-test and probability density analysis, the threshold for distinguishing peri-urban areas and non-
peri-urban areas was determined. Finally, taking Suzhou City as a case, the peri-urban areas of the city in 2010,
2015, and 2018 were identified at the 1 km x 1 km scale. On this basis, the pattern of change of Suzhou's peri-
urban areas was further discussed. It is expected that the research results can provide some references for future
urbanization process of Suzhou City and other regions. The case results show that the peri-urban areas of Suzhou
are spatially discontinuously distributed around the central urban district, and temporally experience a decreasing
trend, especially during the period of 2015 to 2018, which indicates that the urbanization process of Suzhou City
tends to be under control, and the city's rural industrialization and urban sprawl have slowed down.

Keywords: peri-urban areas; urban-rural integrated development; spatiotemporal evolution; moving ¢-test; Su-
zhou City



