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'%-- The World Bank Project: Wuhan urban accessibility planning
CJW support systems HATIHH . FEUR T AT AR SRR 400 H

+ Aim: to demonstrate methods for integrated land use and
transport planning. A H 5428 275 LRI 1) T AT PRI IR0

1. A dynamic land use model for Wuhan (the Metronamica
application for Wuhan): exploring the effects of alternative
policy options for land use change in Wuhan . St T
Metronamicalf il i h A& LR AL . PR BUR X T~ L ARk,
1) 5% M)

2. Activity-based accessibility indicators for Wuhan in a GIS
environment: e.g. how alternatives for land use and ‘
transport policy affect accessibility to jobs.J TG sl (1Al ik
PEFR AR ANE]) I b R0 AZ 38 W T 5l -5 nl Al A ) 52

3. Showcase the use of Metronamica and GIS techniques
(Spatiotemporal simulation models) for urban development

modelling, analyses and assessment. ‘ -
%J%‘éMetronamica%ﬂGISTﬁﬂiﬁbﬁﬂ?ﬁ)ﬁ@ﬁ\ v RV |
]
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Part 1: Land use change scenarios

Spatial planning
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Contour-based indicators
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Potential-based indicators

Part 2: Accessibility indicators
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Metronamica : Modeling land use dynamics

for Wuhan

HE-TFMETRONAMICA & 7B izhzs-
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. Metronamica: a SDSS tool for spatial planning
B < R G T
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. f'%- Metronamica: coupled spatial scales

-l! L S5 2l VNS

Wuhan application: 2 coupled spatial scales F %Y. %EEZA"IH?RFF

Global level 45
Wuhan core city

(I = E )

Local level &
Cells of 100x100m

(172 B A A%)
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‘ i . b
. Regional demands ﬁﬁj? tability &2 Land use &
= = Interaction weights
: T H IR FNAZ B AE
e Land use T+1 H+ |
& Hh A

-2

......
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gnsition Rule 430K
Cells change to land-use
with highest potential

until regional demands

are met. =¥ RS

Accessibility AJ ik
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‘Qf - Developing and using the model
—!! BT % A

PAST ¥ 3= NOW I1E FUTURE¥;3k
Known history 2417 5 Unknown futurefli’ﬂlfl35> ‘
Land Use Land Use Land Use
Facts on: Observed / Facts on: SRS | Scenarios
Suital?ility Historical Suital?ility Forecasts on on.
Zoning ChangesJj 2354t Zoning Spatial Claims# 3 1E & Suitability
Accessibility Accessibility Zoning
Population Population Accessibility
Jobs Jobs Population
Jobs

CalibrationﬁaE> Exploration#f%& >
ValidationZ#:iE >
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Policy-relevant land use scenarios

—l! BUF AR OC T H A IS 57

+ Design policy-relevant scenarios “what-if” and assess future

urban dynamics and its linkage with transport %+ 5 B A <15

ST, VPO B A e A AR AR

+ Provide information for policy maker to analysis spatial policies
and support spatial planning Jy #3535 BUR 3 B AR S R 45 B

+ Business-as-Usual (BAU) scenario assuming a continuation of
historic land use dynamics combined with current land use and

transport poI|C|es TR AR R A 5 e A T 1 7 AR P R A T SR 1) S

Py 25l as R e 5

+ Based on workshops definition of land use change scenarios
varying in terms of & 5285
= Spatial planning Z %)
= Trends of urban development 3 JF %
= Infrastructure investment JLaii5 i 1%

May, 2011 2nd International Urban China Cardiff conference



Overview of land use change scenarios

TR RS =7 SRR

Components [Land use demand in 2020 |Transport networks Master plan [Sub-centre PoIicy intervention
LU scenarios |- jhF7sk A1 Y 2% 1996 2020 zones BUE T
éf’ EEPIN

BAU ‘i L

BAU: master plan 1996-
2020 for urban land uses

BAU: zonmg BAU Policy is pursued as business as

usual

and buffered lake and
rivers for recreation

VYT 'Ia BAU BAU BAU Excluded Subzone policy is not pursued
Relaxed BAU BAU Excluded Excluded No zoning regulation is pursued
zoning A HE
il
Compact High density residential BAU BAU BAU High-rise buildings are
urban (26.7m2/p) : 1/3 of the facilitated, allowing for more
(e[S eTe] 11114 lowest bound of the development of green space
B2 national standard (80
mz2/p)
VEGETIEWM Low density residential BAU BAU BAU Less high-rise buildings are
Mgy ok (43.3m2/p): 1/3 of the allowed in the city centre
highest bound of the causing the development of
national standard (130 urban sprawl
mz2/p)
Metro focus [A\U No roads built after BAU BAU After 2010 construction of
2 gk 2010; metro infrastructure focuses on metro
construction continues instead of metro and roads
on schedule
VERG R BAU No roads built after BAU BAU After 2010 construction of
extra 2010; metro infrastructure focuses on metro

SRR+

construction continues
on schedule; metro
becomes more
attractive

instead of metro and roads. The
metro is more attractive, e.d.
due to price policy. Metro is
more attractive for urban
development
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t!‘- Land use change for LU1 BAU scenario
W FEHE s ) R A AR A

Land use map 2005-Jan-01

|:| Agriculture g
. Unused ke

. Spedal use

. Lakes

|:| Residential area

. Commercial area and Public

|:| Industrial area

|:| Recreation

. Transportation and assoda

|:| Rivers i : : .I
|:| Out of modelling area ) e -
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g_ﬁ"ig Commercial land 2020 in LU 1 BAU scenario vs
" B LU 2 BAU without sub-centres scenario
LM 20204E R b LB

L)
L
A}

Mot commercial area and public facility

. Commercial area and public facility i both LU 1 and LU 2

B Commercial area and public faciity only i LU 1

[ Commercial area and public faciity only in LU 2

Sub-centers: tenth five-year plan
. Used only in both LU1 BAU [
e GEHATERED o ATFWT
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"“smm Land use map 2020 LUT vs LU4 and LU5
LI 20204E HHFI IS ML : B, BERE. HURY kiR

[ ] Mot residential [ ] Mot rezidential

[ ] Residential in both LU 1 and LU 4 [ ] Residentialin both LI 1 and LU &
[l Fesidential only in LU 1 [l Fesidential anly in LU 1

. Rezidential only in LU 4 B R esidential onlu in LI 5 _

LUT BAU vs LU4 Compact urban LUT BAU vs LUS5 Urban sprawl

:—U4: :'ggh ddenii'g]/ resif_lentilal (27tm2/tp) - tTe i Low density residential (43m?/p) - the highest |
OWest bound ot the national construction stanadar bound of the national construction standard
AR vs RBR BRI, mE A HE AR5 vs ey ks i, s A 0 T
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3o B Transport networks in 2020 LU1 BAU vs LU7
I‘ Metro focus + 202 04FEAL i 1 J  jiti Eb A%

LU7 Metro focus +
RN+
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R 1) e = Urban 2020 in LUT BAU vs LU7 Metro focus +
B 20204 HH LB G R ek + 15 =

[ ] Not urban
] urban in both LU 1 (BAU) and LU 7 (22,742 ha)

s BBl Urban only in LU 1 (BAU), not in LU 7 (423 ha)
E . - :
g E fﬁ_\ii ,,——g B 120 only in LU 7, not in LU 1 (BAU) (423 ha)
H- ’_/_’i q‘-.
]
™ '_;’LL
: ;
-. i*!-_
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o
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Impacts of urban and transport development
on accessibility

ST T AN AT T8 R R XS Rk % [ 52 1
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f'%- Accessibility indicators

—'! A IR TR AR

+ Aim to analyze impacts of future trends and developments (both
land use and infrastructure) on accessibility in a spatially explicit

manner. )\ 73 [B] 2RV 1) H FE IR 2R AR K I Xt al ik P 1K) 2 i)

¢+ Contour-based indicator Z{EZ45%5:

* The number of opportunities (jobs or people) reachable within
a given travel time.%5 2 HATHIRI A AT IANL S CTAER LD

+ Potential-based indicator ¥ £E 0] ik b5

= The potential of opportunities for interaction (e.g. residents in
location A finding a job in location B) ¥ {r il ik Hl2x (A8 HAEH
= Discounts the number of opportunities (jobs or people) over
distance. & T~ B ok bR H0 55 o
+ An increase in accessibility can be because of AZif o3& Fl 1 HF|
BEEp A ]
= Transport improvement A2 {7 ]
= Land use change (and its effect on distribution of activities in space)-

-- /\
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"t':- Contour-based indicators 2020
e AT P A S By

Hankou Wuchuang
\ /
T\ 1] gogh T L i ———— Legend

WS ) F g -

Y '/"" vy N = !/,.---/’(___ __J . city centers
s=, ?}4?;,‘/7!-—.5./} ‘ e buslines
___j\ghi!%_zl\:,;_:‘;{— ?jﬁ;ﬁ | e roads

y ’ial [ ] waterbody
oo traveltime (min)
. s
4 D
= g 45
A1 -
Rk —P
P
- &7
Ly
I/ y
/)
Hanyang | =507 :
0 25 5 10
U= e a1k 45—
Car K% Bus & walk AAZ%E 1 AT

2020 travel time contours to the nearest city centres in Hankou, Wuchang and
Hanyang
2020 FEFEPLI L G AP A0 R AT T I ] S5 {7 2k
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"{.llmpact of urban development scenarios on

accessibility A & % Fe =0 a] 1k M B 52

Contour-based indicators: Z{HZI5n

Cumulative percentage of population within travel time contours
for public transport (PT) with walking access

e AT I B AT 7 4 H - AR RS AT

100%

90%

B80%

T0%

60%

50% M Business-as-Usual
M Compact Development

40%
W Urban sprawl

30%

20%

10%

0% -

Cumulative travel time PT + walking access [ml J in 2020

% of population
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'8%- Potential job accessibility vs TAZ population
SO L T PEATAZIZE (AED (= e

Height: population & /%: AM
High peak: high population &=%: %
Low peak: low population {75

-

'\._

Color: potential job acc. Fifa: stk
Dark color: high job acc. %f%: mﬁ!iﬁjkﬁ*{% i
Light color: low job acc. #ff: AR EAE T isY

A2. Public transport with bicycle access
1998; AHAE (BITH) 1998

Legend
|:| waterbody

pot. jobs vs population
jobs I max. jobs in TAZ

10.-02 Al. Car 1998; /M5R% 1998

| 0.2-04
[ loa4-08

B2. Public transport wftkkbqucle access
B1. Car 2020; /M%% 2020 2020; AILAE (EAFE) 2020
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+ Transport is not the only factor that drives urban development, as more
factors such as zoning regulations and other development policies
should be considered in interaction with transport. AZ i A1 Ak B fi i A2

AR RS ST A R #RAT E S

* There is a clear ‘cause-effect’ between planning policy (zoning
regulation, infrastructure and urban/city development) and future land
developments. MRIBCE RIS LS. TR SR kK
[RIAEAE AR IR AR R 2R

+ Metronamica is able to be used to support the spatial planning and can
help stakeholders to understand of processes, stimulate discussion and
facilitate communication. Metronamicafgis ik /5 h— A 2 a1 T

e, fedbag i i
]

¢ Current urban development, recent and planned transport infrastructure ]
investments have significant effects on the level of accessibility to most
locations in Wuhan for most people. A B3 5 Jith % 2 i 3 7 vl ik P Ar vt 2 -
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f'““-- Recommendation for the future work
CIW A 5 TAER) IR

+ Data availability : Z#E
= Distinguishing built-up area classes, congestion levels

and more disaggregated opportunity data will allow for
more accurate and more integrated modelling. 5 %541 1)

Bl AT B T3R5 EAr 521

+ Wider study area: ¥ _KHIH5TIX 45
* |t would be more interesting to apply this approach to a
larger area including the urban-rural fringe. This
approach could be applied to any other regions and
citijegs.@ﬁﬁiﬂL)lﬁﬁ?ﬁﬁﬂﬁlziﬂﬂﬁfﬁo B H 5 ORI
X 3k .

+ Coupling of transport model and land use model: FRIFER

= The calculation of both processes over time as well as
their mutual interactions will improve the realism of the
simulated future developments.Ag il A5 A A -+ Hb ) FH 7

U5 e HE % B8 0 IR SUUA R 11 A i

May, 2011 2nd International Urban China Cardiff conference 24 -



research institute for knowledge systems

May, 2011

Thank you!

vshi@riks.nl

2nd International Urban China Cardiff conference

25



