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Big Models: A Movel Paradigm for Urban and Regional Studies
LONG ¥ing, WU Kang, WANG Jianghoo, LIU Xing jion

Abstract: This article proposes the concept of big model as a novel research para-
digm for regional and urban studies. Big models are fine-scale regional/urban sim-
ulation models for a large geographical arca. With the widespread use of big/open
data, the increased computation capacity, as well as the advanced regional and ur-
ban modeling methodologies, big models make it possible to overcome the
trade-off between geographical scale and simulation resolution. In this paper, the
concept, characteristics, and potential applications of big models have been elabo-
rated. We also presented several case studies to illustrate the progress of our re-
scarch and the application of big models. Most of these applications can be adopt-
ed across the country, and all of them are focusing on a fine-scale level, such as
a parcel, a block, or a township (sub-district). It is expected that big models will
mark a promising new era for the wban and regional study in the age of big da-
ta.

Keywords: big model; applied urban modeling; fine-scale; large area; China



Geospatial Analysis to Support Urban Planning in Beijing
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Chapter 12
Big Models: From Beijing to the whole China

Ying Long, Kang Wu, Jiang-hao Wang and Zhen-jiang Shen

Abstract This chapter proposes the concept of big model as a novel research par-
adigm for regional and urban studies. Big models are fine-scale regional/urban
simulation models for a large geographical area. With the widespread use of
big/open data, the increased computation capacity. as well as the advanced region-
al and urban modeling methodologies, big models make it possible to overcome
the trade-off between geographical scale and simulation resolution. In this paper
the concept, characteristics, and potential applications of big models have been
elaborated. We presented several case studies to illustrate the progress of our re-
search and the application of big models. They include mapping urban areas for all
Chinese cities, performing parcel-level urban simulation, and several ongoing re-
search projects. Most of these applications can be adopted across the country, and
all of them are focusing on a fine-scale level, such as a parcel. a block. or a town-
ship (sub-district). It is expected that big models will mark a promising new era
for the urban and regional study in the age of big data.

Key words Big model * Applied urban modeling * Fine-scale * Large ar-
ea * China
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Understanding urban China with open data
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Article history:
Available online xxxx

Keywords:
China
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ABSTRACT

A solid understanding of urbanizing China — the world's largest and most rapidly transforming urban
society — calls for improved urban data provision and analysis. This paper therefore looks at major
technological, social-cultural, and institutional challenges of understanding urban China with open data,
and showcases our attempt at understanding Chinese cities with open urban data. Through our
showcases, we hope to demonstrate the usefulness of open urban data in (1) mapping urbanization in
China with a finer spatiotemporal scales; (2) reflecting social and environmental dimensions of urbaniza-
tion; and (3) visualizing urban China at multiple scales.

© 2015 Elsevier Ltd. All rights reserved.
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Data Augmented Design: Urban Planning and Design in the New Data Environment
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Abstract The new data environment composed by big data and open data has descripted urban physical and social space in a more detailed

way. Currently, numerous quantitative urban studies have been conducted under new data environment. However, most studies

concentrated on status quo evaluation and problem identification of urban system, and few of them have a perspective into future-
oriented urban 2 /Wt“ ) is presented
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The Effects of Beijing's Urban Growth Boundaries on
Urban Development
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Figure 4: The average ratio of parcels issued a land use permit from 2005 to 2010
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The Effects of Beijing's Urban Growth Boundaries on
Urban Development
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Figure 9: The predicted development probability of parcels in 2005
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The Effectiveness of UGBs on
Urban Activities:
(check-in occurring inside UGBs) /
(the total number of check-in records)

Identify each
cardholder’s home

and work places

Relationship between Urban Activi-
ties and Planned Population :
Correlation analysis
Pearson’s chi-square test
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The Effectiveness of UGBs on
Human Mobility:
(the volume of cohesive flows) /
(the total volume of identified flows)
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UGBs
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Data Processing

The Examination on
Connection strength between UGBs
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Fig.4. An lllustration of Cohesive and Disperse Flows
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Flows Structure by Four Data Sources

BRI T 38 1CI0 7 SERE VAT

Flows SCD Taxi RTS(2010)  RTS (2005)
. 31,475,282 2120745 39,9340 58,814.5
Inside CC*
(73.6%) (94.1%) (70.8%) (84.2%)
e e 1,259,984 13,827 2,635.8 569.9
(2.9%) (0.6%) (4.7%) (0.8%)
etueen NCs 51,388 346 249.4 117.8
i (0.1%) (0.0%) (0.4%) (0.2%)
2 813,781 21,635 5 055.9 40411
Bet CC and NCs 1S3 ‘ ' *
FREENERANGSE (6.6%) (1.0%) (9.0%) (5.8%)
2 607,835 63.985 4158.8 4 785.0
Bet CC and OU* 100y *
etween LL-an (6.1%) (2.8%) (7.4%) (6.9%)
2 825,294 6587 3150.5 933.4
Bet NC and OU 1S, *
etween T an (6.6%) (0.3%) (5.6%) (1.3%)
e ends OU 1,878,338 26,312 1249.6 566.0
(4.4%) (1.2%) (2.2%) (0.8%)
631
Beyond Beijing 0 (0.0%) 0 0

* “CC" stands for “central city”, “NC” for “new cities”, and “OU" for “outside UGBs";

** It refers to a flow with origin or destination located outside Beijing.
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* Long et al. 2015. Cities. Evaluating the Effectiveness of Urban Growth Boundaries Using Human
Mobility and Activity Records.
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* Long et al. 2015. Cities. Evaluating the Effectiveness of Urban Growth Boundaries Using Human
Mobility and Activity Records.
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e 2015. Evaluating the Effectiveness of Urban
Growth Boundaries Using Human Mobility and
Activity Records. Cities

* 2013. Urban Growth Boundaries of the Beijing : :
Metropolitan Area: Comparison of Simulation and Geospatlal Aﬂ&l)‘SlS
Artwork. Cities 10 Support Urban

* 2012. Retrieving Spatial Policy Parameters from Plannmg in 33'1"‘9

Alternative Plans Using Constrained Cellular
Automata and Regionalized Sensitivity Analysis.
Environment and Planning B: Planning and Design

e 2012. Spatiotemporal Heterogeneity of Urban
Planning Implementation Effectiveness: Evidence
from Five Master Plans of Beijing. Landscape and
Urban Planning
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