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1 INTRODUCTION



PSS in China

Rapid urban expansion in most of cities in China
— Emerging urban redevelopments in big cities
Strong urban plan in China aiming to a

sustainable development pattern

— Although limited effectiveness (Han et al, 2009; Long et al,
2012; Tian and Shen, 2011)

PSS proposed for scientific plans
— Plan compilation and evaluation

Increasing PSS community in China



Existing research

* Planning support systems (PSSs), a hot topic

* Alarge number of existing PSSs
— E.g. What If?, INDEX, Communicy Viz

* Book chapters for various PSSs

— Brail and Klosterman 2001; Geertman and Stillwell 2003;
Brail 2008; Geertman and Stillwell 2009



Approach (es)

Publication

PSS name

Rule-based land suitability

Landis 1994; Landis and Zhang 1998a,

1998b

Clark et al. 1997
Wu 1998
Shi and Yeh 1999

Klosterman 1999
Allen 2001
Waddell 2002

Lautso 2002
Yeh and Qiao 2004
Carmichael et al. 2004

Placeways, LLC
Li and Liu 2008
Long et al. 2009

CUF/CUF-2

SLEUTH
Siml.and
N/A

What if?
INDEX

UrbanSim

SPARTACUS (based on
MEPLAN)
KBPSS

GB-QUEST

CommunityViz
N/A
BUDEM

analysis
Cellular automata
Cellular automata, AHP
Case-based reasoning
Rule-based land suitability
analysis
Rule-based land suitability
analysis
Microsimulation, discrete
choice models
Input-output model, discrete
choice models
Knowledge-based reasoning
Rule-based land suitability
analysis
Rule-based land suitability
analysis
Cellular automata, multi-agent
Cellular automata, logistic re-
gression

An inventory of typical PSSs




For planners with a specific
background, e.g. architecture

* Which existing PSSs to use?

— Which models to apply?
 Which methods to refer to?
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The simplified PSS framework (for China)

Cells in dark means , a method, software or model, could be
adopted to support the




2 METHOD & RESULT



Requirement analysis

 Two seminars held in Beijing Institute of City

Plan ning ( , over 300 planners, most with architecture background)

— At the beginning of the research, 10 planners with 20
comments
* To include more types of plans
* Toinclude conventional methods / theories
— The preliminary framework, 20 planners with 30
comments
* To include existing models in BICP, to reveal data requirements



Requirement analysis — cont.

* Online survey

responses, out of about , from BICP

planners had never or seldom applied quantitative
methods

planners saw opportunities for PSSs to support their
work

* Planners in BICP showed great interest in
using PSSs in their work, although this is not
yet common.



Selecting plan elements

e Existing urban planning laws, regulations and
standards in China

* More attention on plan compilation

was divided into several plan elements,
including landscape analysis, existing condition analysis, land
use suitability analysis as well as population distribution
analysis.

Level 1 Level 2 Level 3-1 Level 3-2

Partl: Plan Compilation
1 Strategic Plan 1.1 Spatial Development Research

2 Master Plan 2.1 Downtown Master Plan 2.2 New City Master Plan 2.3 Town Master Plan

3 Detailed Plan 3.1 Street Level 3.2 Lot Level 3.3 City Design

4 Municipal Topic 4.1 Water Supply Plan 4.2 Storm Water Drainage Plan

5 Transport Topic 5.1 Transport Demand Plan 5.2 Road Network Plan

6.1 Elementary Education

6 Special Plan Facilities Special Plan

6.2 City Fire Equipment Special Plan

Part 2: Plan Evaluation

1 Master Plan Evaluation1.1 Urban Master Plan Evaluation



Selecting PSSs

e Quantitative methods

— that many planners are not familiar with.
— In textbooks
— E.g. scenario analysis, system dynamics, genetic algorithm

e Software:
— Existing PSSs
— E.g. INDEX, What If? Modules of ArcGIS, SPSS

* Models
— Developed or to be developed by BICP
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For an example of the plan element “establishing urban
growth boundaries” in spatial layout of master plan compilation

* Data:

— boundary and area of built-up area over the years, previous land use
plans, DEM, socioeconomic status, municipal infrastructure, transport
infrastructure, land use status, as well as constraining elements are
necessary for establishing urban growth boundaries.

Methods

— cellular automata and trend analysis

e Software
— SWARM, REPAST, NETLOGO and ArcGIS (Spatial Analysis module)

Models

— Beijing Urban Spatial Development Model (BUDEM), Urban Growth
Control Model (UGCM) and Land Use Layout Analysis Model (LULAM)
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59 software

ArcGIS

AutoCAD

Excel

SPSS

What If

Overlay

Spatial Analyst
FEHILE R %
Cube

Proximity

BICP 3D

Trips
CHALRI B Al 947 T B &
3D Analyst
Erdas

InfoWorks
MIKE
Xpsoftware
SWMM
SketchlUp
NetSimu
Envi
EPAnet
Fragstats
GeoDA
MDPAP
CUF

b T S HEARGE
SPSS (Time Series)

SWARM

REPAST

SAS
B4k - Bk
BT AR A
421k

Kernal density
AxWoman

ArcGIS (Buffer)
NETLOGO

MATLAB

GWR3X

HEC

EcoTect

MS Word
NCAR-CCSM3

PySal

Buffer

Hot spot
Network Analyst
AgentAnalyst
Identity
ArcGIS (Union)
ECHAMS

% ENRIDRTE
UC-PSS
UrbanSim
Vissim

Tranus

TREMOVE
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3 APPLICATIONS



Applications in BICP

e Applied in BICP, a top official planning agency
in China with more than 300 planners, for
several months.

 We proposed to be
developed in the future five years in BICP
using the framework.

— According to the requirements of plan compilation and
evaluation



Applications in BICP cont.

* A training workshop for all planners in BICP.

* |t has attracted hundreds of application
requests from planners.

— BICP planners regard the framework as a knowledge base
of both and

* Expected to be heavily consumed by planners
in BICP.



Application Scene 1

. Planner A: Working on land use pattern for
master plan of an area

. Planner A: cellular automata could be
applied for simulating future urban growth,
on which Planner B has knowledge

. A with B for more information and
supervision on the method

. A was equipped with the method and applied
it for supporting plan compilation



Application Scene 2

* Planner Ais a land use planner, who is not
familiar with the detailed process of urban

transportation plan

* A checked the framework we proposed and
gain knowledge on urban transportation plan

— Descriptions, procedures, data, methods, software,

models
— This is even for planners of different
majors in the same institute to exchange in-depth

knowledge



4 CONCLUSION



Summary

The first integrated PSS framework for various of
Chinese plan types

— Based on extensive literature review and demand requirement
— Online version and hardcopy

Extended planning support tools / PSSs

— Methods, software, models

Established timeline for developing models in
BICP

Some preliminary applications from planners
— From database to knowledge base for PSS and urban plans



Next steps

* Polish the framework in terms of plan
elements and tools

* Integrate database into the online query
system

* Develop several proposed models in the
framework



Questions?

longying1980@gmail.com
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