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How can we use

disruption to reinvent ARUP
transport — and deliver

better outcomes?
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From planes,
trains and
automobiles. .. to
homes, jobs and
equity
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ARUP



We need to redefine
the outcomes we want ARUP
from transport
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Map 2 Index of Multiple Deprivation 2015, London
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Of LSOAs in England

B I~ 5% most deprived (52)

B '~ 5-10% most deprived (222)

B In 10-20% most deprived (815)
In 20-50% most deprived (1,964)
In 50% least deprived (1,782)
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We need to harness
new funding streams ARUP
for transport



Key milestones of the
Investment programme

Construction starts

Mew crossi inks
Greemwich insula

and the Royal
Silvertown Tunnel

First Piccadilly line train
in passenger service
Mew trains replace current f .
Each new train has 0% more capacity.
Summer: Award

Full traim and signalling upgradgs wi
Procurement begins train contracts provide 60% more capacit

Deep Tube Upgrade programmg [Plocadilly, Bakerloo and Central{linas)

Mowvember: Tunngl boring

Passenger trains njnning Bakerloo and
machine journeys pomplate to Battersea Power [Station Central lines follow|
Morthern line extension
Mew Hammersmith control Mew signalling Up to 30 trains per houwr 32 trains per hour on Upgrades complete
centre in operation and starts goes lve in im central Lomdon Circle, District and 18 trains per hour service
Signal testing bagins to bring increased reliability cantral London and to Barking Hammersmith & City Lines on Metropolitam Line

Four Line Modernisation

Extension opens

Fowr trains per houwr service to new
Barking Riverside dewvelopment

Magch: Contract awand
for main works

Barking Riverside extension

Summer: Paddington Bakerloo line link complete
Victoria station| upgrade complete — step-free a
Il

step-free to Bakerloo Line

Bank station capacity
0% capacity increass

increased by 40%
Il
Bl
Stations : Mew Bank station entrance
pens to Waterloo & City lne
2017 018 019 2020 2021 2022 2073

40 Key milestones of the Investment programmes Transport for London Business Plan 41
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Eastilest

Eastern Section

Weé‘tern Section

3% J/ ,W Melton

(
j: 19,500 dwelings 2011-2031
43ha employment land

r &\ al &

Bedford Borough
17,300 dwellings
15,500 jobs

South Cambridgeshire

ITWICK

vickshire

Milton Keynes
28,000 dwellings
42,000 jobs

by 2028

Cherwell District
[Bicester) 3
5,700 dwellings I
18,500 jobs 877
rdshire

A
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Vale of
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Aylesbury Vale District
31,000 dwellings
17,600 jobs

Cambridge City
14,000 dwellings 2011-2031
22100 jobs

s
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East Cambridgeshire
11,500 dwelings 2011-2031
9,200+ jobs

178ha employment land
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Anticipated Housing & Employment Growth to 2031*

* Unless stated otherwise; provisional figures at April 2016

Greater Norwich (including Broadland and
South Norfolk)

37,000 dwellings including 2,200 dwellings in
Wymondham area

27,000 jobs

Breckland, Horfolk

19,100 dweliings 2001-2026
Including 4,000 in Attleborough
and 6,500 in Thetford

Breckland g

I

South
Norfolk

Waveney, Suffolk
7,702 new dwelings 2011-

2036
Waveney

— ForestHeath, Suffolk

-}ath .
.‘F
- ””' Mid Suffolk

Braintree

Essex

Southend-on-Sea

Central Bedfordshire

5,500 dwellings 2011-2031.
25.3ha additional employment
land by 2031

Mid Suffolk
7,500 dwellings 2001- 2021
then 415 per year

10 jobs

e

Suffolk Coastal
7,900 new dwelings 2010-2027

]

Ipswich, Suffolk
4 785 dwelings by 2022
18,000 jobs 2001-2025

~

Babergh District, Suffolk
4 500 dwellings
9,700 jobs

Wycombe District
2,500 dwelings
400 jobs

5t Edmunsdbury Suffolk
11,480 dwelings 2012-2031
13,000+ jobs by 2026

31,000 dwellings
27,000 jobs
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Hunti Stlves i 3
I e I 12 12 12, @ Milton Rd P&R
— ) E— E—
H NETWORK
@ Cambridge Science Park s City Network
Total segregation — underground
N s Regional Network
: Segregated — street running
mmmmm Potential extension
L Not segregated — on road
.~ @—= Cambridge North_
St Neots Cambourne West Cambridge il
' H
I i l 12 i 120 City Centre
— ) E— .,
o/ Cambridge Station .
g, 9 \
/ Camhriﬂge East Newmarket Rd P&R Newmarket
S . o l

H

___@—s.Cdmbridge Biomedical Campus

Trumpington P&R Babraham Rd  Granta Park Linton Haverhill

12ihe 12nr 12he 12nr 12he

Incremmental charge on
new development

Cambridge Metro

Redevelopment & sale of

indicative cost: land in corridor

£2.5bn One off major contributors

Government contribution

Indicative Costs Indicative Funding

P
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We need to use new

data streams to design ARUP
transport that truly

SErves our users






HOW?  Level of Service (LOS)

Fruin, J. J. {1971)
Peadeastrian planning and
design
Density/Flow! Spaed
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Transport network and service attributes

Population
and
employ-
ment
forecasts

Trip
Generation

Estimate the number of trips
originating in or destined for
a particular zone.

(2) (3 (4

Trip Mode Trip
Distribution Split Assignment

Quantity of movements Determine mode choice of Assign routes between
between zones those travelling between origin and destination
zones based on mode

Link and O-
D flows,
travel
times,
costs etc




Actual Modelled Poor data quality

4-Step Reality
All London trips in
a week Modelling is informed by tiny amount of

sampled trips

(1)
Home o - A
work trips Budget constrained models only o e e o e o

only acknowledge home<>work trips o

Input data is expensive to collect and
tends to be old (Making it hard to
measure ‘live’ trends like peer-to-peer
ridesharing)

Humans do not think in four steps

People make decisions in a more nebulous and simultaneous way than the linear,
non-iterative four step process used in modelling. Without a feedback mechanism,
travel demand is independent of the characteristics of the transportation system
(demand / capacity). That lack of iteration means you lose lots of relationship
Average between variables, e.g. journey times influence mode choice, but people’s aggregate

weekday mode choices also influence journey times. Some four step models are starting to
peak hour Sampled Lack of constraints in mode choice include feedback loops though.
group process. E.g. vehicle availability

We only consider peak hours

Reality Classed as a subway ride

*'ﬂ‘ e

Averaged and aggregated Individuals

4 step ignores short trips 4-step oversimplifies multi-modal trips 4 step ignores active travel
4-step aggregates people, so it is a poor predictor of individual behavior Trips below a certain distance are Mod'els haye a hie're?rch'y of mosies that under val'ues ' Mo_dels often do n_ot consider
The four-step model generally aggregates travelers into large homogenous groups normally exclude.d frf)m mpdellmg. Yvalkmg in its 'classn’lcatn')n of trips. Fonj example, n" one' t'rlp active transportation modes
with ‘average’ characteristics. This aggregation makes the model poor at predicting an Four step modelling is typically includes 20mins of walking and a 10min subway ride, it is

individuals behavior. Spatial aggregation of trips into zones instead of households also concerned with zone to zone travel. cljc\ssed as a subway rld'e.' Walking is only considered as a
occurs trip when the whole trip is walked.




4-Step Reality

A to' B

C
via ‘
B

4-step ignores multi-leg trips

Humans tend to group activities to minimize travel; this is not recognized in traditional
models. In four step only an A to B trip is possible; reality journeys tend to be more
complex (A to B to C).

6

Manually intensive, slow processing

Model runs usually require significant manual
intervention and ‘calibration’, meaning modelling a
new scenario can take weeks to turn around

@ @

New working patterns

Model runs usually require significant manual intervention and
‘calibration’, meaning modelling a new scenario can take weeks
to turn around

Reality

A B A B

Independent

A ¢ B

4-step ignores individuals’ travel history
In a traditional model the mode chosen for a trip from A to B is independent of the

Yowo"

mode chosen for the return journey (B to A). In reality, past travel history can New business models and technologies are not well reflected

influence future mode choice. For example if I drive to the shop | am likely to drive New technologle§ sugh as drone de_llverles and drlyerless cars WI!| have an impact on movement patterns and demand levels,
home. but 4-step modelling is not well equipped to deal with these and similar phenomena.




Quarterly index of cycle flows on TLRN
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Mobility Mosaic

@00 OO0 Celular 7
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We need to build
flexible, adaptable ARUP
infrastructure
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From
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Cities must become

more purposeful ARUP
policy makers, so that

new technologies can

IMprove our cities
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source Transport for London _ 0
CH=arams LA The Landan Plan = canealdstad with slreratinmne cines 004 720080






Figure 6.16 Long-term trend for road traffic casualties in London, by severity of injury.
Index: 2005-2009 average baseline = |00.
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We can co-design

“from the grassroots’ ARUP
to define better

transport solutions
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1 Transport outcomes ... hon-transport outcomes

2 Provider pays ... beneficiary pays

3 Static data ... real-time

4 Fixed infrastructure ... flexible

5 Public sector as deliverer ... ‘orchestra conductor’

6 Stakeholder engagement ... co-creation with public



Thank you
ARUP

isabel.dedring(@arup.com

elizabeth.halsted(@arup.com
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