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Fig. 1 Schematic diagram of spatio-temporal interactive principle of urban functional interaction

in an urban agglomeration (A as the central city)
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Fig. 2 The coupling model of urban functional interaction in an urban agglomeration
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Fig. 3 Changes of urban functional zones in the Beijing-Tianjin-Hebei region over different periods
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Fig. 4 Maps of interactive patterns of industrial and commercial functional zones between Beijing and other cities
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Fig. 5 Maps of interactive patterns of science, education and culture, public services and residential functional zones
between Beijing and other cities in 2010-2019
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Tab. 1 Statistics of strong attractiveness functions in different cities of the Beijing-Tianjin-Hebei region in 2010-2016
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Tab. 2 Statistics of strong attractiveness functions in different cities of the Beijing-Tianjin-Hebei region in 2016-2019
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Abstract: The coordinated development of the Beijing- Tianjin- Hebei (BTH) region and the
implementation of the policy of relieving non- capital functions from Beijing are one of hot
topics in current academia and the government. The distribution and interaction patterns of
urban functions are an important aspect to depict the performance of the coordinated
development and governance strategies of the BTH urban agglomeration. Based on the
interaction principle of urban functional zones in the BTH region, we introduced the shift-share
analysis model, revised land ecological niche model, and coupled a new interactive model by
expanding the gravity model for urban functional interaction patterns, supported by GIS
technique. We consider the POI as a commonly used big data to analyze urban problems and
characteristics, this study takes the BTH urban agglomeration as the study area and uses three
periods (2010, 2016, 2019) of POI datasets to identify urban functional zones. Then we apply
the new interactive model to reveal the characteristics of the functional interaction patterns
from space and time dimensions. Meanwhile, we analyze and evaluate the coordinated
development and implementation of the policy of relieving non-capital functions from Beijing,
and come up with some suggestions. Our findings are: (1) the total area of urban functional
areas increased 1.5 times over the past decade, and the mixed functional areas are the fastest-
growing urban functional zone (1.7 times). (2) The industrial and commercial functional zones
of Beijing had been dispersing steadily, but the residential, scientific, educational and cultural,
and public service functional zones were still aggregated. (3) Langfang, Tangshan, Tianjin, and
Baoding, which are located in the center of BTH region, act as "middlemen" in the
redistribution process of the relieving policy. They become main cities to drive functional
interaction. (4) Shijiazhuang mainly received the functional zones from Tianjin and Langfang,
which shows the relay characteristics. (5) The government's decision-making for redistribution
of urban functional zones in the BTH region should consider the evolution trend of functional
interaction patterns among cities so as to take targeted governance measures. Our findings
indicate that the urban functional interactive model could better explain and reveal changing
characteristics of the functional interaction patterns in the study region.

Keywords: urban functional pattern; functional interaction model; big data; Beijing- Tianjin-
Hebei region



