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IDENTIFYING URBAN FUNCTIONAL ZONES USING BUS SMART CARD DATA AND

POINTS OF INTEREST IN BEIJING

HAN Haoying; YU Xiang; LONG Ying
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ABSTRACT: Cities form various functional
zones including residential zone, industrial zone,
commercial zone, etc, during their development
process. It is important for urban planners to
identify different functional zones and understand
their spatial distribution characteristics in order
to better comprehend city structure and formulate
and use rational urban plans. In this research,
we used 77,976,010 bus smart card data (SCD)
records of Beijing City in one week in April 2008
and converted them into two-dimensional time
series data of each bus platform. Then, by applying
the data mining techniques in combination with

citizens’ daily travel behavior, we established the

DZoF (discovering zones of different functions)
model based on SCD (smart card data) and POIs
(points of interest), and pooled the results at the
TAZ (traffic analysis zone) level. The results suggest
that DZoF model and cluster analysis based on
dimensionality reduction and EM (expectation-
maximization) algorithm can identify functional
zones that well match the actual land uses in Beijing.
The methodology in the present research can help
urban planners and the public understand the
complex urban spatial structure and contribute to the
academia of urban geography and urban planning.

KEYWORDS: bus smart card data (SCD); POlIs;
travel behavior; identification of functional zones;
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Fig.1 Distribution of bus stations in Beijing Metropolitan Area (BMA)
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Tab.1 Overall POIs feature vector and ranking of functional zones formed by EM (FD: Frequency Density, RCR: Rank of Category Ratio)
Co Cc1 C2 Cc3 C4 C5
FD RCR FD RCR FD RCR FD RCR FD RCR FD RCR
-0.077 7 -0.025 6 0.073 9 0.03 19 0.021 18 -0.02 6
-0.075 6 0.034 2 -0.006 19 0.089 14 0.073 13 -0.063 12
-0.005 3 0.032 3 0 18 0.119 9 0.084 12 -0.012 4
0.063 1 0.006 5 0.057 13 0.085 15 0.041 16 0.117 1
-0.186 18 -0.109 13 0.142 1 0.149 7 0.205 5 -0.095 18
-0.173 16 -0.141 16 0.039 15 0.214 3 0.107 11 -0.051 10
-0.156 13 -0.157 18 0.099 5 0.216 2 0.114 10 -0.026 7
-0.16 14 -0.114 14 0.124 0.095 10 0.307 1 -0.057 11
-0.106 9 0.013 4 0.06 12 0.187 5 0.056 15 -0.004
-0.183 17 -0.14 15 0.075 8 0.187 4 0.18 6 -0.034
-0.129 12 -0.076 11 0.042 14 -0.033 20 0.167 -0.075 15
-0.073 5 -0.094 12 0.072 10 0.152 6 0.07 14 -0.018 5
-0.124 11 -0.18 20 0.082 6 0.135 8 0.224 2 -0.11 20
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-0.173 15 -0.076 10 0.111 4 0.089 13 0.17 7 -0.066 13
-0.214 20 -0.057 8 0.114 0.094 11 0.216 4 -0.105 19
-0.12 10 -0.144 17 0.075 7 0.069 17 0.117 9 0.017 2
-0.008 4 -0.039 7 0.031 16 0.092 12 -0.036 20 -0.068 14
0.015 2 0.039 1 0.016 17 0.084 16 0.021 17 -0.079 16
-0.102 8 -0.068 9 -0.048 20 0.214 1 -0.036 19 -0.044 9
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Tab.2 Information of each functional zone
TAZ (km?)
Sparse 357 11061.130
(Co) 63 326.292
C1 25 82.106
(C2) 155 973.087
(C3) 129 2068.882
(C4) 267 918.993
C5 122 974.291
3
Tab.3 Comparative analysis between identification results and land use of TAZ
44 28 63.60%
m’ 59596348 26824488 -
31 18 58.06%
m? 49319636 15423667 -
(Notes)
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