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Tab.2 Comparison of the characteristics of four clustering algorithms
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Tab.3 Parameters of the four clustering algorithms

RIHE SRR

K-means SO AR B =15

Chameleon kI BRI AE B R k=3 ; & 2 PRI &5 R {H MinMet-
ric=0.015

DBSCAN " 5 P ISR IR AR Eps=3 5 A PRy Pt (4B 354
P/ M B S E min=3

SOM AR A ZIT k=5 ; 1R EL n=300




EAARE]

I A BTSRRI AR USRI 2 )2 9 2 [ S5 F AT 1363

R ATREFAEER
Tab.4 Results of the four cluster algorithms
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Fig.1 Funnel plot of network hierarchical characteristic of the clustering result
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Fig.2 Topology of neuron distribution
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Fig.3 Nearby neuron distance
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Fig.4 Spatial distribution of every level of clusters
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Multi-level spatial structure analysis of urban agglomeration in the Beijing—
Tianjin—Hebei region based on spatial clustering algorithms

ZHANG Xun'", CHEN Jianzhang', HUANG Jinchuan>*, YU Chongchong', CHEN Xiuxin'
(1. Beijing Key Laboratory of Big Data Technology for Food Safety, Beijing Technology and Business University,
Beijing 100048, China; 2. Key Laboratory of Regional Sustainable Development Modeling, CAS, Beijing 100101,
China; 3. Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China;
4. College of Resources and Environmental Sciences, University of Chinese Academy of Sciences,
Beijing 100049, China)

Abstract: With the main focus of regional competition shifting from cities to urban agglomerations, it is
important to analyze the spatial structure and direction of coordinated development in urban agglomerations.
This is especially significant in the Beijing- Tianjin- Hebei urban agglomeration, which is a core urban
agglomeration in China. Machine learning algorithms are relatively new methods for addressing geographical
problems. Clustering method, as unsupervised learning, is useful for classifying geographical units without the
need for priori knowledge. Using data from 156 counties in the Beijing-Tianjin-Hebei urban agglomeration, this
study applied four clustering algorithms: the K-means, density-based spatial clustering of applications with noise
(DBSCAN), Chameleon, and self-organizing map (SOM) methods, for classifying counties and districts in the
Beijing- Tianjin- Hebei urban agglomeration from the perspectives of economic centrality, traffic centrality,
information centrality, and population centrality. GDP of the counties in 2014 was used to represent economic
centrality; density of road networks in counties and attraction factor, calculated by the unsold train tickets in
different time periods of the year, represent traffic centrality; Sina Weibo check-in data were used to represent
information centrality; and county/district population represents population centrality. The result classifies the
urban agglomeration into several levels. Respectively, K- means algorithm classifies counties into five levels;
DBSCAN algorithm classifies counties into six levels; Chameleon algorithm classifies counties into six levels;
and SOM algorithm classifies counties into five levels. SOM is the most applicable algorithm for the division of
the urban agglomeration because the structure of counties is stable. This study further analyzed the spatial
structure of the urban agglomeration with the central place theory, which points out that an agglomeration should
contain certain number of counties in every level. The result of the SOM algorithm matches the central place
theory. This research shows that there were remarkable gaps between different levels of the urban agglomeration.
The central area of Beijing, as the core of the region, has strong radiation effect on the surrounding areas, but its
functions are shared by the nearby counties. Moreover, the second and third level central cities distribute evenly
and play an important role in regional development.

Key words: spatial clustering; spatial structure; Beijing-Tianjin-Hebei Region Agglomeration



