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A New Method to Visualise the Time—space Compression Effect in Road Network: A
Case Study of Beijing—Tianjing—Hebei Region

ZHOU Kai, LIU Chong
(School of Architecture , Hunan University , Changsha 410082 ,Hunan , China)

Abstract: Using time-space mapping analysis, this paper managed to visualise the time-space-compression effects caused
by road network development in Beijing City Region. First, this research obtained travel- miles and travel- time OD
(Origin-Destination) data by querying from online map navigation server. Second, it produced time-space maps in 3D
MDS (Multidimensional Scaling) which transforms metric- relationships into 3D geometric space. Third, by observing
time- space maps, this paper summarised three types of time- space- compression effect that caused by uneven
transportation improvement in city region: the gathering effect, stretching effect and wrinkling effect. At last, some

suggestions are provided to build more balanced road network accessibility between regions in the future.
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Fig.1 Time-space mapping method
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Fig.2 Time-space transformation
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Fig.3 Analysis areas: Beijing—Tianjing—Hebei Region

3D time—-space map

b ] B 25 5]
WERER
o | e .o | 0 | & | 100
-.80 -.40 00 .40 .80 B
5,000.0 — PRER AR 20,0000
Fi{E=25742. 58
HEESS04IT 07 B L 3
40000 WTIBLARE B e
istioiaon. -15.000.0
FREZE=1924. 462
HEEEIRER
310000 1 R g
~10,000.0
20000 -
- 50000
1.000.0 — 5
3
= 3
@ 00 00 ﬁ
‘ 100:)03{6 (') molnaﬁe ’
BERE ~200000% 2000008
5

Fig.5 Histogram diagrams of errors and
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Tab.1 Time-space analysis results
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Fig.6 Horizontal and vertical displacements on time—space maps
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Fig.7 Hierarchical clustering and displacements spatial
statistics of cities on distance time—space maps
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Tab.2 Urban system heiarchy in distance time—space
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Tab.3 Sub-regions based on distance time—space maps
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Tab.4 Urban system heiarchy in duration time—space
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Tab.5 Sub-regions based on duration time—space maps
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