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Big questions

e What
e Why
* How

 Where
 Who
* WWhen

e So what...



Urban form

 Urban form: Hard to define, but still an
important area/topic of concern for many
disciplines



Urban form: Lynch(1981)

Purposeful human actions, imagination and
perception

~orm and quality of human settlement

Universal value system and lasting
characteristics of the above form

Actions that can change the above



Urban form: Lynch(1981)

Multiple and conflicting interests

Decision-making mechanisms: underlying
multi-culture and responses to changes

Theories for rapid and incomplete decisions
and answers to questions from the public

Theories for examining different forms and
proposing new feasible forms



Jobs/Housing relation

A dimension of urban form
Quantitative/qualitative/spatial relations
Implications for commuting and congestion

Reflection of, or de facto social relations and
ways of production and social
organization/control (e.g., Danwei, racial
segregation)



Commuting efficiency

* There exists theoretically minimum/maximum
average commutes for given jobs/housing
relation and/or urban form

e Existing commuting patterns can be improved
or optimized via urban form and jobs/housing
relation



A two-stage model

* Jobs-housing relation=f(urban form and other
factors)

 Commuting efficiency=f(jobs-housing relation
and other factors)



Modifiable unit of analysis

Where should be the boundary of “urban” in
urban form? (or how to define it)

J/h balance is achieved at the regional level

Commuting efficiency=f(j/h or urban form):
subject to the above

Who's j/h balance or commuting efficiency
and when(temporal issues)?

How to improve c.e.”?



Not just data issues

Existing studies: survey data, 5-year duration

Proposed studies: big data, monthly and even
daily! Field trips, interviews, etc.

Urban form and j/h balance: Artifacts of the
value system and social relations

So is commuting efficiency (at least partially)



Prototypes/Theories for j/h, c.e. u.f.

* Theories/Principles: TOD-4D; New Urbanism;
Transit Metropolis; Chicago School; LA
School...

 Practices: ?

* [nternational cases: Copenhagen, Stockholm,
Portland, Curitiba

e Chinese cases?




Copenhagen






~ 1% km « 50 min

-~
Vieom raton
”~
/‘.

7 &km « 30 ma

.
.
\

B:{lnrup
I
|

| B

| Albertstund k\
\ \
\

ten
\ grondby
\
\

Isha) \

Avedera Holme naen

+% CYCLING IN COPENHAGEN
R Cyelists entering the inner cily {sesniltel) al peak hour 1950-2005
b
45,00 —=
LRI
35040
KRG e
25 (I
2O_CHER —
15 (i

10040k
5.000

1950 1955 1960 1945 1970 1975 1980 1985 1990 19905 2000 2005

14



Stockholm



THECITY
OF
STOCKHOLM




hidrsta

P Karsta Misbwpark
Aranda Adrport . 5 Ssbypa
Aballa Uppsala Ostershar
kungsdngen L) = .
Bganlstag Hushy Brawvallawdgen § A fistberga
- Barkarby Vit Helenslund tliirbey certrum “Wendevdgen
; M Dijurzholms sk
Hjul=ta Tensta rshaims Beby
[] [] .
Danderyds sjukhuz [ §Morby
Riirkozbs & Ulriksdal B 5tocksund
mSpdnga Bergshamra [
Rissne Ll Hallonbergen
ot o Db ik Universitetet
dchrozen
PUCLI=Cy b2 Soina Torsvik (ashaga brygga
. W allingby Sundbbergs centrum — ) 0 Baggeby Gashaga
Hazselny — . Uniwersitetet I 0 Talludden H
a5rd o = Snln?rt Ropsten ‘i" Bodal -
- alng, Centrum H Kippal
Hazselby strand . Karlshodavigen l e, M BusiNELS LEFSbE"Q a!)pa e
L] Riacksta Park Stagkholmz AGA Brewil 4
ostra . 4 R Highs
ket Moma Ulwsunda Tekniska hiﬁgskolan Hidrdet Sldrsatra_Highergg
cachEnen Johannesfr\e}\HUVUdﬂa 5t Erikcs- Odenplan Stadion Kottla
|slandstorget o W&atra skogen T g Fadmans-
Aleshow \ . gatan Karlaplan
- L] Abrahams- . Stadzhagen
Angbyplan B | e Al\"'k Krizting - O
remmEREn (- = o el Fadhiset “gEm T Ostermalmstor
Stora RS a NSNS - 9
Mockeks mossen Thaorild=splan | ﬁ.h\ Kungstradgsrden
oekeby ton - elund f‘t"epaiken Fridhemsplan  T_-Certralen
Hocheby of = Klgwervagen A 3 LU Gamla stan
il S = ilE =t
Higlandstorgetty Alstensgatan . Zinkensdamm ) e Sl
Alstenz gard Smedslitten % oy Essingen ] ru i
Gri:'-n_lc_lalk Q”Tﬁ" Lhdedborgarplatsen “yHenrksdal
Brribary e T SicklE udde™, g, . ;
q " Sleanstull 0 Sickla Saltsji-Jarla Stordngen
[] (] 0 = O o
Puelsberg  Aspudden p o= s ki Macka Lillangen
Mlﬂigg;?:r- Gullmarzplan gy, -7 ) Saltsji- Duwnids
hfalarhijden , / Skarmarbrink
[] Telefonplan = . [ Wy Hammarbyhijden Ostarwik
. Hagerstensdsen Linde . Ll Bjiarkhagen
Bredéng Wastertorp "
LlFandsbora MEErrtorp STOCKHOLM
L 5itra LlFrusingen 8 A s Metro Lines
Bagarmoszen .
ECE  Tunnelbanan
Skarholmen " | = |
dlikrogen - - -
5 4 Sharprgch Light Rail Lines
Arberg Bandhagen [ === TyErbanan
Hagsdtra g oubbangen —r— | idingtibanan
a s T e Pockebybanan
“arby gard Hidkarangen _ ¥
- Suburbhan Railways
Rgsved e Saltzitbanan
== Floslagshanan
dStuwsta =0== Pendeftay
- M. = htdrtenzdal
i -
n asme o 2011 @ UrkanRail Met (R. Schwand)
Fittja Giodertdlje O
Norsrg Hallnda 4 hitalmic m
i Gitebarg Farzta strand Nynéishamn

17



18



oo

&
i

23
ey

w} ! ;.,_,"au—-,JF:s .ﬁ. T Q,-; ,...zy‘ ,_ﬂ:—l i~
i










Portland, OR



Reservations about urban and rural reserves

C 1/2 n In a decision that illustrates the complexity of
long-range planning, a section of East Bethany known as
The L “the L" was designated as rural reserves by Metro and
Clackamas, Multnomah and Washington counties. The four
governments designated 28,615 acres for urban
developmentiover the next 50 years and about 267,000
3in farms or forests.

N.W.
Springville Rd.

S D)

Farmland n
was designa
reserves. Environme
groups and farmers fier
oppose the decision.

=5

— Current urban ‘ !'

.

growth boundary
= :::g&?: r";':;a" e Maletis property in French Prairie,
long eyed for development, was left a
I Proposed rural rural reserve.
reserve areas Source: Metro
Undesignated areas . DAVID BADDERS/THE OREGONIAN
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Chinese cases?



PRC->People’s Republic of Cars?



Many Chinese cities have a significant # of overpasses
and elevated expressways (for cars) and new towns

Few Chinese cities have public transit-land use patterns
shown in, or even transcend the prototypes

Urban expansion rate is greater than urban population
density growth rate*

*http://wenku.baidu.com/link?url=Dp-hSxeVKECC3bASVL6voy8mnyct20dVTs)CmgY6ZQDwixobVcCSkJU4btkUEI9qs8T6wN2jkhI9H-Svsn4jKgauRR-riIQpWqKy4ly61PN3
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Why the above happened? And how
do they affect commuting efficiency?
What can we do about them?



Case studies conducted

Beijing: A metropolis facing various and rapid
transformations

Xi'an: A developing inland city where legacy of
Danwei may still persists

Suzhou Industrial Park: Can we plan for good
urban form, j/h balance and commuting
efficiency?



Xi'an



B “Zhonglou” (CBD of Xi'an)

Journeys to Work from Danwei Compounds in Xi‘an, China




Journeys to Work from Non-Danwei Areas around
Danwei Compounds in Xi'an, China

*Zhonglou” (CBD of Xi'an)

a3
® Non-Danwei Areas around
vanwel Compounas
@

Danwel Compounds

Popular Destinations
(Workplaces) from Non-
Danwei Areas around
Danwei Compounds

10 km :
45




Suzhou Industrial Park



Journeys to work visualization:

Both workplace and home inside SIP
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Journeys to work visualization:
Home outside SIP and Workplace inside SIP
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Journeys to work visualization:
Workplace outside SIP and home inside SIP

e 1. 3 4.5 4
-~ Kilomelers
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The Top Ten Employment Centers in and around Suzhou Industrial Park

. Employment centers
(% near it is the share of
all the SIP workers)
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The Top Ten Employment Centers in and around Suzhou Industrial Park:
When Commuting Flows Optimized

3.34%
/ A
Employment centers ’
(% near it is the share \

of all the SIP workers)
| = ’/- k\\)\
3 t. A

o 1‘ 3 4.5 5
Kilometers



Beijing case study

* Beijing: 28% of the residents commuting by
bus*®

* Using smart card data rather than survey
data(n=216,844)

* Considering policy scenarios

* Supplementing the above with secondary
housing data, expert opinions and field trips

e Establishing land use “prototypes” of
jobs/housing separation/imbalance

*Qur data were from April 2008 bus smart card swipes. Beijing’s subway had only two lines and was 184 km in length then.



Case study site

Over 20 million residents
16, 410 KM?
28, 343 buses and 948 bus routes

187, 500 KM bus route length
Total annual passengers: 4.9 billion



Beljing




AEERThASTARE AR eI ML ( $ERIR - BCL)
and 42,161 stops of Beijing were crawled by the BCL research fellow Dr

in 2013. The data format is Shapefile

The 1543 bus lines
Jianghao Wang i
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Method(1)

* Commuting efficiency: Excess commuting
framework

* Assumptions:
Homogeneous jobs and workplaces

Numerical and distributions of jobs and
workplaces are fixed (fixed urban form)

Commuters can be enticed or forced to swap
jobs and/or workplaces



T ., and policy relevance
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Method(2)

* Transportation problem: Linear programming

Miﬂ:2=%z Y, cyXy

i=1 =l

s.t. z}izjﬁﬂfj Ti=1,...,m
i=1
Y Xij=Oi Vi=1l,...n
=
Xij=0 Vi, j

where, m = number of origins; n = number of destinations; O, = trips beginning at
zone i; D; = trips destined for zone j; cij = travel cost from zone i to zone j; X;; =
number of trips from zone i to zone j, and N = total number of trips. The
objective function minimizes average transport costs.



T, T

min? "act’ 'ra

l.,,andT__

Mean of Trm

Distribution of Tre’s

i

T

Tmin Tact Tran Tmax
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Excess Commuting(EC) and
Commuting Efficiency(Cu)

EC = (Tact B Tmin j %100

T

act

Tow =T

max min

Cuy = E Tact _Tmin j*loo



Method 1:

Method 2:

Method 3:

T Calculation

ran

1
Tran = _Zi Zj OLD} Cij

w2

®

The Mote Carlo simulation

Tran’ in light of policy relevance (value systems)
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Excess commuting & policy relevance

* Policies (Value systems + purposeful actions)
can change supply and demand (numerical
and distributional) of jobs and housing, travel
cost, trip production/attraction, mode choice
and trip distribution

* |tis difficult to compare impacts of different
policies on excess commuting if all the above
changes simultaneously



To single out the policy’s impacts

 We can assume only transportation cost and
trip distribution change, which would allow us
to quantify/compare the impacts of policies
on excess commuting and commuting
efficiency



How to quantify travel cost and trip
distribution relationship?

* Gravity model:

Trips between two nodes=f(costs between
them and weighs of two nodes)



Policy scenarios for Beijing

* Base scenario: Commuting efficiency and j/h
balance of bus commuters in 2008



Policy scenarios for Beijing

* Policy Scenario 1: Beijing does not restrict car
usage based on the car’s plate number on
weekdays and sees 0-20% increase in traffic
and travel cost between TAZs. In reality,
Beijing has enforced such restriction since
2008 and about 20% of all the cars are not
allowed to run on weekdays in the city.



Policy scenarios for Beijing(2)

* Policy Scenario 2: In light of large volumes of bus
riders to several employment centers (TAZs 97,
216, 284, 651 and 694) where there are more
than 2,000 bus commuters per day, Beijing now
operates bus rapid transit (BRT) from these
centers and consolidating services of certain
existing bus routes, as a result, all bus trips to and
from these employment centers see a reduction
of travel cost between 0-20%. This can be seen as
a partial implementation of the measures
mentioned in Policy Scenario 2.



Findings
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Findings(1)
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Bus Commuters’ workplaces and residences
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Prototype

Findings(3)

Characteristics

University campuses, hotels and old Danwei
compounds left with mostly apartment buildings

Parks with luxury hotels, high-end apartments,
specialized research institutes, hospitals and some
mixed-use residential areas

Traditional Hu'tong with old, cheap, small, shared
and underserviced rental housing units

Residential areas with mixed-age housing units
adjacent to freeway interchanges or arterials,
railways within the fifth ring road

Low density, developing areas with relatively
cheap housing units in the suburb

Spatial Index
in Figure 2

Landmarks and Directions

Minzu and Jiaotong Universities and areas in between; A (Areas around
Beijing Technology and Business University and Capital and areas to its
Normal University (east campus) and areas adjacent to northeast)
them; Beijing University of Aeronautics and Astronautics

and Beijing University of Science and Technology and

adjacent areas

Areas north to Yu Yuan Tan Park; Area adjacent to Tian A (South to A,

Tan Park in the east the darkest
area); The U-
shaped area
south to the star

Areas in between Qian Men Da Jie and Zhu Shi Kou Da Jie B

Areas near Yong Ding Men and Nan Sha Wo Bridges C

Areas adjacent to the sixth ring road and Jingshi Freeway D
interchange; Areas adjacent to Yan Chun Railway Station

73



I
n
Q0

.m

Find

l"_j
LILR TR L NE o 2 of 3 )

[

b

ti

P =
4{)




Policy implications and discussions (1)

 Comparisons within Beijing, between Beijing
and other Chinese cities and between Beijing
and foreign cities:

Good quantitative balance of jobs and homes
(Tmin=2.5 km)

Excess commuting of Beijing’s bus commuters,
already worst in identified studies (69%), but can
be even worse (Cu=25%)



Policy implications and discussions (2)

* BRT to and from employment centers can
have comparable impacts as car restrictions

on commuting efficiency of bus commuters
(+13% vs +12%)



Policy implications and discussions (3)

* To other researchers who want to use smart
card data to conduct more studies, this study
provides a generic roadmap regarding how to
enhance the value of smart card data with
complementary data



Future research

* Subway swipes only; bus + subway swipes

» Stakeholder surveys (Value system + Social
relations!)

* Planning/policy implications



Future research(2)

* Life-cycle of jobs/housing relation

* Land use/urban form and non-commuting trip
efficiency/quality of life

* More big’s: big Qs, theories, data, group...!



80



;g H)osr) &

craciis == THANK
[o] 1,

ARIGATO

SHUKURIA 2

Tmeoc G GOZAIMASHITA
5 EFCHARISTO "~

ium

KOMAPSUMNIDA

:

MEHRBA
PALDIES :

GRAZIE:...

ﬁi-.i'

OLZIN MERCI

JUSPAX
5
B |
W



Still have questions?

Jiangping Zhou, Ph.D.
Assistant Professor

Department of Community and Regional Planning

College of Design
|IOWA STATE UNIVERSITY

Zjp@iastate.edu
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