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Identification and Analysis of Urban Spatial Circle Structure

Based on Multi-source Open Data .

a Case Study of Hefei City

Deng Jingyuan ,Hou Jun
(College of Architecture and Art,Hefei University of Technology , Hefei 230601 , China)

Abstract: The circle structure of urban space is a spatial phenomenon of urbanization development, and the urban core
area , built-up area,and fringe area have ring structure characteristics. This paper uses the NPP-VIIRS nighttime light data,
Gaode POI data, WorldPop population distribution data, and OSM road network data for stacked analysis to achieve the
identification of urban spatial circle structure. The results show that: D The combination of multi-source open data can
describe the spatial contours of the urban core area, built-up area, and fringe area, filling the gap of insufficient
identification by single data. @The fuzzy logic analysis and ISODATA spatial threshold segmentation are used to identify
and extract the urban spatial circle structure, and the generated results have been corrected and verified, which are
consistent with the current built-up environment and can provide effective spatial reference for urban space-related studies.
(3The urban core area exhibits a multi-center distribution feature and is surrounded by the urban built-up area and urban
fringe area. The extension of the urban fringe area is higher than that of the built-up area. @The development of urban form
is strongly driven by road,and the main obstacle to urban expansion is the natural environment.

Key words : multi-source open data, circle structure,Hefei City,urban core area,urban built-up area,urban fringe area
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Fig. 1 Schematic diagram of the technical route of comprehensive identification of urban spatial circle structure
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Fig. 3 Results of the data overlay analysis
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Fig.7 Measurement results of transects in the urban fringe area
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Table 1 Statistical results of the urban built-up area test

oL o8 R raK EER F\-score BERUN L YE Kappa R4
GATHER 0.886 0.983 0.932 0.936 0.871
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Fig. 9 Identification and verification of hotspots in urban core areas
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Table 2 Data statistics of each circle

[X 35, MmA/km?>  AE/AS WEEAD S BENATRE AD%E/(4/km?) POLEHE/  POI %/ (A4/km?)

WRHThg X 815.87 859 223 9.55% 12.59% 1053.1 8 414 10.3
IR 727.34 2538 117 28.20% 37.19% 3 489.6 48 368 66.5
WX 208.52 3 426 481 38.07% 50.22% 16 432.4 109 996 527.5
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Fig. 10 Smooth processing of the morphology of each circle structure
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Table 3 Calculation formula and results of urban form indicators
bR 4 HHEARX I WX WHEEK Ao KX
, ~ 1 HUERR, B A
LT JPH,A HER(m®),P HEK (m) %z%‘ﬁﬁiﬁ’ﬁ L 0.546 0.369 0.256
T; % 100 - 100
Boyce-Clark . u Tn |y ARIER G 0 B R =0; S A, B A
ISR i=1 Z I VSl 20.400 25.116 27.508
850 PRI (m) 0 B HSE A 220 R R
IOUN(S) 1~2,§Q{Eﬁ5§j(,ijlﬁﬂg
AR lim — & HETMINK N(e) IR ST HEE €| S e VT Y L N 1151 1.217 1.237
=0 log(1/¢)
ks
L
— LB/ MMER B KRR (m) LN B/NMER = BEBR, EAN
R[S 1 ’ ) o . . .
JECES L ey 1.252 1.117 1.300

A R BE (m)

AR AT DX R LA R s (8] R0 R B80 Aa 2 ANl [RIE 3k it al DX 4 i
A AL T ) AL O SR Oy R T i 2 DX L, T R T e A s ) B = A AL DA R T
RS RV BUROR | A MO T HE R A 8] & A% Jr) S 78 SR AT B I6E X ] X % L1 DRI BH XA 3 3k O 36l 1
2R ) M B A A A s ), 2 B DL — A R IR T A0 X B T IS i R A
R SRS A. A AEIT Zs (B) & SRR A SR S I AR AL 7 n) VY R 7 1) (4 B JE T sk A4 [RlE, A& Al T
X 5 AEAR BN P B 25 0] L ) TRla & R,
3.2 EEHERESW

HRASATHRR L A SR PR R R AR | kA ] 28 38 A5 A OC AR 1 & 29 R Ak ) 32 R B A



PSR 4R (AR R 55 48 B 4 11 (2025 4F)

F UV BTSSRI 4598, 455 IR 45 ) B2 45 F TR B 25 21 | B T3 AR SCRIFZE 3R T T 25
RN RIEPR (2 4) . LA T kmx 1k A% RVES 2087 5000, et A v sl Bl 0 8ot , R T B AR BT ik AT
B B RO TR, A b BRI A8 LA T 204 , 15 248 D7 XSl i 2 254 B R g R

SRR Al 25 6] B R E M A5 M B 3R Sl R v, A HE AR A R . o 0 T i 2 X
AT B X AT AR I, S B Bl DR 2% ST T B A 8. Sl T S s ] AV LR & 45 ] R R 2
AR T T B A ST 0 % DX AR 25 5 A T s S DX A U LA A A AR DG X T A
O ST B VR S B Sl D 3R AR e e T [, H )N 9 R POT % 88 U2 32 B2 K R 3R, 100 W 9k
A% DX TR B 32 A6 T A 151 3% 2l R 15 it 4 v 43

R4 WHRSEHERERREBREN ¢ E
Table 4 The driving factor index of urban form and its explanatory power g value
FIHAAPREE N R HagRRR i iipE S
VR FRERE O REXDURE BEADT S A POl %% HEEEE  ABOEE
WHHLIX 0.044 369" 0.013 941 ** 0.898 748" 0.691 304"  0.525 182"" 0.583 771*"  0.940 602"  0.138 739"
WX 0.032 6837 0.009 820" 0.937 909" 0.792 403" 0.594 872*" 0.681 712**  0.858 696"  0.084 954 ™~
WO X 0.017 589 0.004 206 ** 0.508 070" 0.720 896"  0.661 563" 0.921 450" 0.588 781"  0.034 866"
TE:* FORiT 0.05 1Y W PER .

TEAZEA FHARIN | 45 50K 5l DR 3R ] 14 5 A P 2 Rt Dhg XD - i, e A [] PR 3R 58 EL AR P R 7 A )
SR ) SR T B — P R AR IR B 52 e . Herpr ) v AR R B 7 5 90 T S AT S CE A AR o 3 5 A
BN UL SR HBIE DR 28 R MR ST B AL, T 0 S T 25 ] X A 285 7k AR AR .

SR, A SRIREE N AR T 5, (H B RIS e S i TR S MU Ay e PRI R il AR
A DX S T S RS X 30 S R B S A 3 A BELRR Sl T 22 81 K O BEL g DAL 0k T U530 Ay 3 T 25 i
P75k 9 B RH T DX, 75 70 Ak X AR AR AR TR 7 P (1 11) . S5 R B, RILIA 2 3k 25 ]
POk A T EPH R (B HAT RTINSy, i s ) e A 2 R L [RDE ch i RRpR R 25 A 25
HARLTE—ERERE b X s (e 5k A= B

P R L X BT AKX

I BT

X5

==

B 11 i == 5K R B i B AR AE

Fig. 11 Geographic characteristics of resistance to urban spatial expansion
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