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Spatial range recognition of the Xi'an metropolitan area based on multi-source data
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Abstract ; With the continuous enhancement of Xi'an's urban service radiation function, the surrounding districts and
counties of Xianyang, Weinan, and Tongchuan have formed close economic and population ties with Xi'an. This
paper starts from the three perspectives of traffic isochronous circle, urban attractiveness and urban population
density, using remote sensing (RS), geographic information (GIS), navigation, demographic economic statistics
and other multi-source data. With multi-dimensional quantitative calculation methods to consider the development
level, internal connections and spatial agglomeration characteristics of the metropolitan area and with districts and
counties as calculation unit, the paper determines the core area of the Xi' an metropolitan area and the
comprehensively defined spatial scope of the Xi’ an metropolitan area. Through the extraction of the spatial
characteristics and the rule generaliztion of the Xi’ an metropolitan area, firstly, the traffic isochronous circle
method is used to delimit the spatial analysis scope of the Xi’an metropolitan area. The data is used to calculate the
comprehensive strength of the districts and counties in the study area, combined with the urban gravity model to
calculate the attractiveness of the core urban area, and finally the population density of each district and county is
calculated to assist in adjusting the core area of the Xi’an metropolitan area. The results show that the spatial scope
of the Xi' an metropolitan area comprehensively defined on multi-source data sources is more reasonable
and scientific.
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Tab. 1 Classification and analysis of common methods for delimitation of metropolitan area
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Fig. 3 One-hour travel coverage map of conventional traffic
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Tab. 2 Distribution map of the isochronous circle of working days at each base point
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Tab.3 Comprehensive strength evaluation index system of districts and counties
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Tab.8 Urban Population Density of Districts and Counties in Xi'an Metropolitan Area
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Fig. 6 Urban population density map of various districts and

counties in the Xi’an metropolitan area
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Tab.9 value order and value score summary of various historical and cultural resources in Xi'an metropolitan area
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cultural resources in Xi'an metropolitan area
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Fig. 9 Delineation of Xi'an Metropolitan Circle



5 2 39

TG, S T 2 IR B0 VG ok T R S ) S R 263

4 #R5ite

R TIT B 3 [) 10 [ B0 2 WL 5 5, Oxh 1 1T B TN
32 8] e 75 T e 1 R B [ K Je SR A5 0 Ol B
BEAREIZ AL, WA RE LU H 5 id B B R faf 5 1 €.
ARSI A8 0 55 I R T 5 AR R L Bl gE N
WENA S ERITRE T, BRI ENEH
MERR, R EERY, T % B E
RIEHESR . WIRER R RS W AR RHFIE, UK AN
BAOTHEAT I, RG5O VE 22 T R 2 ) Y [
TR A B RRE A (R R P S S Ak B R
B AR DX EL RNV 2 i R e, BERE (R AP
AR A 5C i DX B0 D) 52 SC bk, SURE &8 55 12 4 0T
R HTI B A g SR SCAR R R, T R RO
B RE W 77 74 4 R 1 R R E U P AR R SCAL B %
AL A Py A A, AR BB, A0
VU2 T R R E A% O B 2 R R B )2, TR =
A FIWr 1] B RN E Z X B R R I Z. SR
4 WNIRE SR 3 S o YT 7N = R R o8 A e i D
DX, BREEAN L% T M X B, 555 PR it
DXAE 2 3rii o BAZ AKX B B SE AR SC PR, R =, SR
N2 1) 53 AT AZ 2 DX B I 96 X, BB 1) X L 3
CUNEE: - POEid i

#hriv bl P Sl B B A DR N D R BT R R
7 B 1K B A8 AAE B AR AR, T RESE LR
TR P TR A B R K e, BB AR L ON L
SELAE 2 A ) S0 11 Pl 2 1) Y R B R A R, N
HRAR SR 7l b I) A Jey B S ST AR K U5 4 2 T
VR g Bl 25 1e) 3 [l ) € 0 2% B %, A2 T2
Yo, ASCARGIANLL EWET7 %, RAEE SN
DL -2 K, 4 25 R N I Jee 0 1 Bl 23 ) 1 1) &)
TE WL

2 % 3k References

(1] Ehgenb. #07 XA0 i B 5 i 0 08 e KoLk
Borpnl)]. &5 58 8 ,2020(1) :18-26.
MA Yankun. Definition and comparative analysis of
metropolitan areas, metropolitan circles and urban Ag-
glomerations [ ] ]. Economy and Management, 2020
(1):18-26.

(2] 233 3B oot 3 B Ab 5 0T & Kk JR 0 IX 3 48 5 A
JE 1], kA ,2019(24) :1-5.

X1 Jinping. Promote the formation of a regional eco-
nomic layout with complementary advantages and high-
quality development [ J ]. Seeking Truth, 2019 (24):
1-5.

(3] sR&R. LUERT R @ et sh i i df ih & i R R (1]

FHE T R, 2018, 27(5):2-3.
ZHANG Xueliang. Promote the high-quality develop-
ment of urban agglomerations with urban circle con-
struction[ ] ]. Shanghai Urban Management, 2018, 27
(5):2-3.

(4] EREREMBEENS HRERAEZRTEETXR
Je BUA AL # 1i7 JE] 19 48 F 35 WL LEB/OL . http://www.
gov. on/xinwen/2019-02/21/content-5367465. htm.
National Development and Reform Commission. Guid-
ing Opinions of the National Development and Reform
Commission on the Cultivation and Development of
Modern Metropolis[ EB/OL]. http://www. gov. on/
xinwen/2019-02/21/content-5367465. htm.

[5] J—2. Wil (M), Jbsg: 5 45 B 4548, 1995,
ZHOU Yixing. Urban Geography [ M ]. Beijing: The
Commercial Press, 1995.

[6] FLOWERDEW R, SALT J. Migration between labour
market areas in Great Britain, 1970-1971[]J]. Regional
Studies,1979,13(2):211-231.

[7] STONE L O. On the correlation between metropolitan
are in-and out-migration by occupation[ ] ]. Journal of
the American Statistical Association, 1971, 66 (336):
693-701.

[8] ALDEN J D. Metropolitan planning in Japan[]].
Town Planning Review, 1984 ,55(1):55.

[9] KLOVE R C. The definition of standard metropolitan
areas[J]. Economic Geography, 1952,28(2):95-104.

[10] ZigH, sk, SB[ R X R 4 58 b ik R 0 E 4

WARL) ] BRI TR, 2007, 22(5):58-64.
LUO Haiming, ZHANG Yuanming. The centennial
history of standards for defining the metropolitan areas
in America[]J]. International Urban Planning, 2007,22
(5): 58-64.

(117 BURees, REAk. 55 T i Jo B AR 00 45 I 22 o DX 59 7 B H: R
MILT]. iz T 515 B4R ,2011,27(10) : 1-10.
ZHU Shibei, CHENG Lin. analysis and application of
isochronous buffer based on shortest path[J]. Journal
of transportation engineering and information, 2011,27
(10): 1-10

[12] pritbg, #EBe2F. KER T DXOME & K H A€ ) 48 3



264 o o# OB Bk REARER 5 53 %%

[J]. BRI TR, 2007(5) :54-61. 485-492.
HONG Shijian, HUANG Xiaofen. Study on the con- WU Wei, CAO Youhui, CAO Weidong, et al. Re-
cept and definition of metropolitan areas[]]. Interna- search on the spatial pattern of regional comprehensive
tional Urban Planning, 2007(5): 54-61. transportation costs; Taking Jiangsu Province as an

[13] WMERE, F—R. FFRETH (FB I ESRX) W5 i example[ ] ]. Geographical Sciences, 2009, 29(4) . 485-
W ST A 3R R R VF [T ). 18 B i B &), 2009, 24 492.
(S1):160-166. (19 WP X 3l A AF 5 v SR S 3 17 15 DM 78 80 1 3o
SHI Yulong, ZHOU Yixing. The discussion and com- [J]. ¥iHe %), 2003(4):28-32.
mentary on the study of megalopolis (metropolitan in- HU Xuwei. Discussion on some concepts of cities and
terlocking region) [ J]. International Urban Planning, regions in urbanization research[]]. Urban Planning,
2009, 24(S1). 160-166. 2003(4): 28-32.

[14] FEB%, BEMETF, F2F0m. 1990 4E £ LISk [ Py oK #6 i X [20] FFd&Ze. #0773 i oy ik 0 245 2 Tl Bl A < LU 3 4 IX.
5T Il o 5 J 22 (7). IR T ), 2006 (1) :80-87. R[] Bl &SRS, 2020(22) : 109-112,
TANG Lu, XUE Desheng, XU Xueqiang. Review and QI Chang'an. Optimization of urban logistics network
prospect of domestic metropolitan area research since space in metropolitan area: a case study of Beijing
the 1990s[J]. Urban Planning, 2006(1): 80-87. Tianjin Hebei region [ J]. Business Economics Re-

[15] B, 250K, BRIDIAE, 45, BRER1 /N A2 e 7 e v i search, 2020(22): 109-112.
WHIT : LB IR AT ). 2013, 33(2): 157-166. [21] Xz, XUSE7S. o = 2 B0 T Bl ) & SR ARpAE R 5 [ .
HUANG Yi, LI Chen, OU XiangJun, et al, Geosci- X3k &5 EE,2020(4) : 82-88.
ence quantitative research on intercity “one hour traffic LIU Yunzhong, LIU Jiajie. Research on the develop-
circle”: A case of Shanghai main city[]J]. Scientia Geo- ment characteristics of important metropolitan areas in
graphica Sinica, 2013, 33(2); 157-166 China[J]. Regional Economic Review, 2020(4) :82-88.

[16] LI Siming, SHUM Yiman. Impacts of the national [22] {5, BRAEAG , 4708 2. op [ T #B 17 B Ie) 34k 1 K Jre
trunk highway system on accessibility in China. Jour- AL I R 9T [T, KBk & 5 PF 8, 2020 (6):
nal of Transport Geography,2001,9(1):39-45. 101-110.

[17] ZHU Xuan, LIU Suxia. Analysis of the impact of the FU Juan, GENG Dewei, YANG Daoling. The devel-

MRT system on accessibility in Singapore using an in-
tegrated GIS tool[J]. Journal of Transport Geography,
2004(12):89-101.

R EEE,E TR S KIS A I8 A i 2 e 4%
FWESE: UL 3548 1 [T ). BB} 24, 2009, 29 (4)

opment review and countermeasures of the integration
of the five metropolitan areas in ChinalJ]. Regional E-

conomic Review, 2020(6):101-110.

(% AARFRD



