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Applied Urban Models and Their
Applications in Urban Planning & Design

1 Urban Models and Planning Support Systems

1.1 Planning support systems in urban planning

1.2 Beijing urban spatial development model families

1.3 Planner Agents: A toolkit for support planning a low carbon urban form

1.4 An applied planning support toolkit including quantitative methods, software and models in China
1.5 Urban micro-simulation for spatial planning

2 Big Models and Quantitative Urban Studies

2.1 Big models: Several fine-scale urban studies for the whole China

2.2 Automated identification and characterization of parcels (AICP) with OpenStreetMap and points of
interest

2.3 Simulating urban expansion at the parcel level for all Chinese cities

2.4 Estimating population exposure to PM, ¢ in China

2.5 Bus landscapes: Analyzing commuting pattern using bus/metro smartcard data in Beijing

2.6 Four changes on quantitative urban studies in the big data era

3 Applications in Urban Planning & Design

3.1 Data augmented design (DAD): Planning & design in new data environment

3.2 Street urbanism

3.3 Evaluation of urban planning implementation: An analytical framework for Chinese cities and case study

of Beijing
3.4 Evaluating the effectiveness of urban growth boundaries with human mobility data
3.5 Shrinking cities in China and the research agenda (.Y ¢ JtEumr o=

3.6 Historical city plans in Beijing BCL.  Beijing City Lab



ERTRFERGHX

STRAVA

Global Heatmap -

Google

- WEEMER LR (BREMNF—ERELRGHNER. R
S, AT IRHE 3 5 5 R RS



http://labs.strava.com/heatmap/#11/116.38216/40.03639/blue/both

ERTRFERGHX

Legend

B

- R R T
PR T £ %

(ERMREFERGHAN) WEDHTEENES T ARNGPSZEIME. &l
XEREE, S TRPENZEAFTR. ESEDRBRFFERE,

R EN AT BRI R R T X EEE,; BT RS EE

REXig, AHELFXEELPRRMXATRFERRLEK; Hh, X

ERENSMILANIGLZI T KESHN “BR" PiELKRE, BIANT

WRFIEZSE. (by #71R)



FI A iE BE A0S 88 2 POIA

R 2 [E| 297y B F S B AR E

Beijing

Nanjing

Changsha

Weifang

Gongzhuling

City level

25SPC

3 OPCC

4 PLC

5CLC

Density
Low

]

=3

M High

Function

m COM
m EDU
M FIR
m GOV
M GRE
RES
W TRA
Not classified

Land use mix

o FIIURIEESEAE b EAG R k0], SRS R R UL SR DLERAG 58 5 v 5 (0 FH DR B8t 3A IR T8
#EINOPEN STREET MAPHINHR s, AE a1 Hh FE 297Nl iy 4 F i AR &

* Long, Y., & Liu, X. (2015). Automated Identification and Characterization of Parcels (AICP) with OpenStreetMap and Points of
Interest. Environment and Planning B: Planning & Design, accepted.
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The 5th Virtual Design World Cup

The 5th Students BIM & VR Design Contest on Cloud

-Cloud-based design competition for civil engineering and construction works
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Figure 10: Left: Resulrmg street map. Mlddle. Blocks created
by scaling from street crossings. Right: The generated lots.
Allotments too small or without street access are removed.
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Figure 15. Left: The original facade picture partially overlaid
with the grid structure, where blue frames and red grid cells are
nested and random image layers, respectively. Middle and
right: Two facades in that style at different sizes.

Figure 1: The pipeline of the city creation tool. The dark boxes
list the results and data structures of the indiviual tools in the
white rectangles.
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Understanding urban China with open data
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Understanding urban China with open data
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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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Big Models: A Novel Paradigm for Urban and Regional Studies
LONG ¥ing, WU Kang, WANG Jianghao, LIU Xingjian

Abstract: This article proposes the concept of big model as a novel research para-
digm for regional and wrban studies. Big models are fine-scale regional/urban sim-
ulation models for a large geographical area. 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 urban and regional study in the age of big da-
La.

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



Geospatial Analysis to Support Urban Planning in Beijing

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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CAD->DAD

Computer vs Data
Aided vs Augmented
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Urban development and planning in China
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Table 3 The simulated results in the BAU scenario for typical cities
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Figure 7 Urban area of all Chinese citles (a), and urban expansion patterns of the whole
China for three scenarios (a: BAU, b: UAO, c: NTU)®
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Table 1 The various types of factors in mobility modeling in the TAZ scale

Main type Abbreviation Description
Geometry A PS Average parcel/block size
Accessibilities D TAM Distance to Tian’anmen square
D CBD Distance to CBD
D ZGC Distance to Zhongguancun
D NSC Distance to the nearest sub-city center
D _NSS Distance to the nearest subway stations
Amenities ST D Road / street density
BS D Bus stops density
PF D Density of public facilities
Socioeconomic POP D Population density in 2005
properties JOB D Job density in 2010
H INC Average household income (if no date in the
survey, then use 3400 average value)
H CAR Average car ownership in households
A AGE Average age
Land uses L MIX Land use mix index

In(ygs) = o + FLSEX+ B;In(AGE)+ [3S_STU+ ByIn(D_R]) + fsIn(Aps)
+ BsIn(Drup) + B7In(Dgpp) + P In(D_ZGC) + 3 In(D_NSC)
+ ByoIn(D_NSS) + ByyIn(ST_D) + By, n(BS_D) + Bz In(PF_D)
+ B, In(POP_D) + By=In(JOB.D) + BycIn(INC) + By, In(CAR)
+ ByeIn(L_MIX) (8)

- ERSITHHTZEHR/SHITITANXR, AHMTRHZERZFNETRS

« BCLL{EIL3IL, Spatially heterogeneous impact of urban form on human mobility:
Evidence from analysis of TAZ and individual scales in Beijing
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