o
MoTiON

And LoHAM

Copyright TfL, March 2023

TRANSPORT
FOR LONDON
EVERY JOURNEY MATTERS




Contents

1. Whatis MoTiON?

How does LoHAM fit in
What challenges were faced?

What are LoHAM and MoTiON used for

AR S

What’s next?



MoTiON is Tfl's a disaggregate tour based four-step demand model which integrates
LoHAM, Railplan, Cynemon




MoTiON uses five demand modules to forecast trip

change and mode shift

LoPopS

A population simulator that creates a
future year London population based
on demographic targets

MoTiON

— OO0

Tour frequency o

Based on population demographics we
predict the number of tours by each

purpose

Mode and destination choice

Forecasts the trip pattern by mode:
Car, Rail, Bus, Taxi/Cav, Walk and Cycle

Total trips
Mode share
Travel times

Crowding

il <.

Congestion
Pivoting

Applies growth to the best available view

of demand from EDMOND

Parking

Applies constraint based on available capacity



MoTiON is built on insights from our data fusion project
EDMOND. This is to be refreshed in 2023

MoTiON uses existing data
sources such as household
surveys (LTDS) but is also built
off new digital data. Project
EDMOND achieved a step

change in demand data and was
the first project to harness the
power of big data for transport
demand analysis in a complex
global city
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considering a wide range of personal characteristics

Income

Income segmentation showing how
higher incomes increase rail use

A richer segmentation informs travel choice behaviour 0080..

Gender

Gender influences modal
preference, particularly cycling

|

Car ownership ¢

More detail on how the number of cars
people own changes car use

=
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Working Status

Variation in mode preference by job
type and for part timers —o

‘

Household structure

Important for escort and car
passenger travel

! .

Age o
Shopping tour rates and modal
preferences vary by age

T




MoTiON overcomes commercial risks and delivers
efficiency with integrated assignments

LoHAM

the routes that

One model drivers choose
covering the
whole of Londan | the associated

which predicts congestion and

delays impacts

MOTiON Sllal Railplan

the types of
public transport that

A public customers choose

transpnrl‘
model
that
predicts the associated
crowding impacts

oRe

the routes that
customers choose

Cynemon

the routes that

A cycling
cyclists choose
model
which
the resulting journey

redicts .
predicts times between each
origin and destination

-



How does LoHAM Fitin?

LoHAM is used by MoTiON to feed highway skims to the demand model with changed
demand being fed back through a feedback loop




LoHAM is the highway supply model for MoTiON. Any
changes in assignment and skims feed through to the

demand model

Check if lteration 0 has to be run - Skiplteration0 - AssignSkim End if assignment should not be run
[gsciptFie  Jrior Copy the highway in the folder 4 Script File PILOT
1 } Script File PILOT 5

3
Copy the highway files for Modular

Rscinrie Jeior |
2

Assignment

0o

Cost Conversions From LoHAM to NDM Zoning System

| Highway Skimming |

CostConversion

Skiplteration0 - Also Copy the skim batch file . 0o

6 . 7 i Bus speed test
00 4 Script File PILOT
13

Create Iteration folder for MoTiOM 10

g
Bus speed test

If Base Control Save in Base Control Data P Script File MATRIX
14

}F'rmtEm:I process Call batch

15

Modular Skip Other.&ssigments

) R
42



MoTION writes a batch file to a text file which is then
run to assign and skim

c25tal08 - Remote Desktop Connection -
pdc2stal0e - R Desktop C u}
)= a - | MoTion_v3.1_nybrid | Cube (Licensed to Transport for London)
Home Scenario
o B Courier New AT @ Find A
b s o
Run Current | P 1 Frd.. bg = Sl St @ Insert
File = L
Run Saript Clipboard Find Editing
£ Scenario " 3 Welcome to Cube 6.4 X | 3 ASSIGN0D.APP (D:\MOTION 3.1 Hybrid... | B DIMATO0A.S (D:\WOTION_v3.1_HybridiA... X
Base nenid
-Future aselz]
netc[3

array type=cl00 passg=3

27 passg[l]='{Highway Run Scenazio} AM'
28 passq[2]=' {Highway Run Scenario} IP'
passg '{Highway Run Scenario} PM'

1 array type=clO0 preload:
preload[1]='{Highway Preloads BM} @iceracion@'

preload2]=
preload(3 loads PM} @iterationg’
Data L 7
| Inputs
1] Cutputs
B Rt print printe=l lis AR AR AR AR AR AR AR AR AR R AR RRERRERD

print printo=l list='ECHO Run LoHAM with cycles'
print printo=l 1is
print printo=l 1lisc='***REM SET QUICK=TRUE'
print printo= set zoot=','{SCENARIO DIR}\Highway Run\LoHAM\', periods(m]
print printo= CD /D sroots*
print printo=1,1ist='SET SATURNcfcf=E'
print printo= '{Sat '
;print print ‘., n ", dem[m]
print printo=l,1isc='CALL SATURN ', passq[m],’q ', dem[m]
print printo=1,1ist='CALL SATURN ',nec[m],' ',dem[m],' PAS5C ',passq[m],'g PLOD ', preload[m],'.dat’

b App s
print printo=2 list='ECHO #FAssaashanshamha s A RaRARE R REREARRRERRERD

StartUp print printo=2 lis HO Run LoHAM with cycles'
- Madular MoTION Setup DTint prinCo=2 1isT='ECHG &&&& Ak hah sk kkashhskkaoak Ak d ARk hRkRLLRT

Cynemon
LoHAM
-Railplan
Home Based TF
Home Based
Parking Model
Analysis Procedures
-Non Home Based TF
Non Home Based
SyntheticDemand and Increments
- ConvertDemand
Cydle Generation from Rail

***REM SET QUICK=TRUE'
print printo: set root=','{SCENARIO DIR}\Highway Run\LoHAM\', periods[m]
print princo=z

/. *, dem[m]
CALL SATURN ',passqim],‘'q ',dem[m]

CALL SATURN ',net[m],' ',dem[m],' PASSQ ', passq[m],'q PLOD ', preload[m],’.dat’

print printo=2,list=

; AM PEAK ASSIGNMENT
=3

print printo=
print printo=3

ECHO * %% A% & X &k Ak AR KRR AARKAREXRE AR RKRREKREA

Keys R |

| 0 Run LoHAM with cycles'

ey Value -




There are key interactions with the other assighnment

models that are key for understanding the use of street
space

Bus coding
m The number and routes of buses are converted into
() () SATURN code for use in LoHAM

@ Cycle Pre-load
The number of cycles on the road are fed into
O O LoHAM using a pre-load

Bus speeds

Bus speeds are affected by changes in the highway
model conditions compared to a base year

Y.
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TN




What challenges were faced

Run times and space provided a major challenge initially and there’s still work to do




MoTiON runs over 3x faster than it did originally after 0080.
optimising software and hardware ®

In 2020 there was a dramatic -

reduction in run times from 2 weeks LoHAM

to 7 days. LoHAM

Every part of the model was
optimised including LoHAM.

This is still much longer than a typical
demand model and we hope to
improve this in the future.




LoHAM improvements focused on improving 0080.
convergence, optimising parameters and utilising multi- ®
core

) 70.00 -
LOHAM Run Times Impact of Warm Starts
€ 60.00 4
H
§50.00
§40.00
f: 30.00 —g—Cassini
35.70 = ——Normal
27.67 g 20:00
19.37 2 10.00
0.00 T T T T T r )
| Z 3 4 5 6 7
Start uc Dijkstra NITA/NITS Cloud Initial Intermediate Final Loop
Running
A series of improvements reduced Warm starts help improve the model run times  \whilst not implemented at launch the potential
LoHAM run times down* in intermediate and final iterations for Cassini was clear

*In 2022 TfL implemented CELESTE+LUCIEN which have been reported to provide 45% faster runtimes than Dijkstra. This hasn’t been tested for LoHAM



for certain studies with dramatically reduced run times

TfL have also developed a ‘Modular’ MoTiON appropriateoogo.

We build models to
ensure they have
maximum benefit to
the user. If the

guestion has ‘gone’
by the time the
answer has arrived.
The model is no
good

Requirement of Full VDM response

MoTiON used
when required

E-MoTiON or
other quick tools

Optioneering for
major schemes .

Modular
MoTiON ‘bridges
request the gap’
. timetable change. Policy testing (quick)
An hov A few hours A day A few days

Time answer is needed by



Agglomeration

A resurgent and prosperous
London which has retained
and developed world
leading status in finance
and technology.

Rebalancing

Lost opportunity and
competitiveness for London
in a challenging global
context.

The pandemic has also highlighted the importance of
considering uncertainty

Green Innovation
London has successfully
reinvented itself as a global
centre for climate
mitigation and adaptation
technologies.

Instability

London has battled through
constant headwinds of
global and natural
adversity.

o
00830

Hybrid Forecast

Represents a plausible future in which
rates of trip making remain similar to
current levels for the long term

Forecasts
Fully modelled multi-modal forecasts

Planning Forecast

Represents an alternative plausible
future in which, over time, travel
behaviour and London’s growth revert
to be similar to pre-pandemic



What are MoTiON and LoHAM used

for?

MoTiON and LoHAM are used to understand the impact of policies and schemes on
highway demand, journey times and streets utilisation




MoTiON helps to understand growth by mode and
environmental impacts from increase in car travel

Car Growth

Growthin outer London and
opportunity areas

Absolute Growth

1 Dot = 100 tours

Productions
Aftractions

12%

10%

8%

6%

4%

2%

0%

London-wide changes in
vehicle kms (2041 vs 2019) by
time period

Planning Forecast

uAM

IP

Hybrid Forecast

mPM

12%

10%

8%

6%

4%

2%

0%

-2%

-4%

London-wide changes in vehicle
kms (7am to 7pm) compared to

2019
2026 2031 2041

M Planning Forecast M Hybrid Forecast



MoTiON and LoHAM are used to make the case for streets

schemes 008%

Repairing & building new river crossings Major Road Network bids to improve the Schemes that improve safety as well as
to reduce traffic, delay and inefficient  journey time and reliability by car improve traffic flow
travel

Old Street Roundabout




MoTiON and LoHAM are used to encourage good growth
and mitigate for additional demand

Helping boroughs with evidence for Understanding the impact of major Understanding overall growth and
their local plans developments in London subsequent parking policy in the
London Plan




What is next?

There are still improvements to be made in run times and general efficiency as well as
taking advantage of improvements planned for SATURN




There are options to improve run times and interactions .
between LoOHAM and MoTiON 0080.

There are some key improvements that can help LoHAM
MoTiON and LOHAM.

the routes that

One model drivers choose

covering the

whole of London the associated
congestion and

We intend to add flexibility in the number of which predicts || SMEnEon o9
LoHAM user classes. & 0 = )

We intend to work with Atkins to incorporate any

new features.

We intend to review run times particularly the
Cassini approach

We intend to extend the bus speed feedback to

jink level. OO%O .




As LoHAM improves so does MoTiON and both models
benefit

Through the years LoOHAMs
functionality, coding,
convergence has improved as
well as SATURNSs ability to solve

transport problems. This will
continue and continue to
provide benefit to users of both
models

Model Quality

Time
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Thank you 8y

Contacts:

TfL Strategic Modelling - StrategicModelling@tfl.gov.uk
MoTiON mailbox—
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