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The ITRC approach ITRC
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Scenario-based assessment of future infrastructure options

From 2011 the EPSRC-funded Infrastructure Transitions Research . e sdnce
Consortium (ITRC) led by the University of Oxford has developed:

More information available at www.itrc.org.uk

The NISMOD national system-of-systems model (energy-transport-digital-
water-waste) for long-term infrastructure planning in Britain
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National modelling of climate risks to infrastructure NIBEESEZSS=
The Future of
netWO rkS National Infrastructure

MISTRAL's multi-scale approach T S

Assessment of the Oxford-Cambridge Arc
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ITRC’s data and open source codes are being migrated to DAFNI: the Data

and Analytics Facility for National Infrastructure
(ODAFNI


http://www.itrc.org.uk/

ITRC’s NISMOD I TRC -
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Scenario-based assessment of future infrastructure options

arc-scenarios
Dwellings Economics Climate

Population Floor Area
. 4
Sector- Urban River flows
specific Development
Decision Strategies
rules

par ) Energy
Digital Transport Demiand Barata
Energy || Water
Supply Supply

NISMOD 2.1

Model coupling: smif




NISMOD Transport Model

Road demand and capacity

Major road network (GB)
(A-roads and motorways)

380 LADs / 7700 TEMPro

OD Matrix (AADF count
data)

Calibrated with vehicle
kilometres, trip length
distribution, total number
of car trips

Offline route set
generation
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Input variables
* Population
HCC ONS I

 Changes to the fleet

Proportion of car engine types Proportion of car engine types
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* Changes to the network
* Congestion charging zones



NISMOD Transport Model

Road demand and capacity

 Major road network (GB)
(A-roads and motorways)

e 380 LADs/ 7700 TEMPro

e C(Calibrated with vehicle
kilometres, trip length
distribution, total number
of car trips

e Offline route set
generation

Railway station demand
Airport demand and capacity
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( Link-based outputs
Travel Speed Travel Vehicle
time P time kilometres

« OD Matrix (AADF count V‘falhic'e
data) \ =

Zonal-based outputs \

Capacity Energy Co,
utilisation consumption emissions J

/ Disaggregated by: \
Time of

type :
\ fuel cell, electric battery j

Ty e.g. 8am —9am

Road A-road, motorway,
clioldW Y urban, rural

venhicle Car, van, rigid, artic, AV

type

Petrol, diesel, LPG, CNG

—
SoE Hybrid electric; PHEV; hydrogen




Recent applications: regional assessments

Oxford-Cambridge Arc

* Multiple growth scenarios, based on alternative approaches to
development of new dwellings (23,000 — 30,000 per annum)

* Multi-sector analysis demonstrating all NISMOD capabilities

* Not implicitly strategy-based, although assessed transport
options and decarbonisation of domestic heating
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Recent applications: regional assessments

Selected results for road transport

o Yearly CO, emissions for car trips in the Arc

Vehicle electrification and carbon footprint 3000

Despite population growth, conversion to 500

electric vehicles would result in a sharp decrease ?zzz

in carbon emissions and other air pollutants by 1000

2050, but would lead to substantial new 500 .. . .
electricity demand from the transport sector. R - 2050
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Vehicle electrification scenario with market shares of passenger
car engine types (inside: 2015, middle: 2030, outside: 2050)



Recent applications: regional assessments

England’s Economic Heartland (EEH)
* Single growth scenario, based on planned development to 2050

: EEH F ONS :
e Single sector assessment ’
(transport) /

« Multiple strategic wk iﬁf | J

approaChes (lPathwayS’) to Population change 2019-2050
decarbonise transport to meet UK 2050 net-zero emission targets

Pathways to decarbonisation
All Pathways (except BaU) assume 100% zero-emission vehicles in 2050

* Business as Usual (BaU) — pre-Covid ‘baseline’

* Highly Connected (HC) — ICT and embedded technologies

* Adapted Fleet (AF) — rapid technological development

* Behaviour Shift (BS) — more intensive use of fewer vehicles, modal shift.



Recent applications: regional assessments

Selected results for road transport
Vehicle electrification and carbon footprint
Carbon emissions drop for all Pathways, but
impact of more rapid conversion to electric
vehicles is seen for ‘Adapted Fleet’, where
technological improvements help limit electricity
demand.

Congestion and traffic speeds

All Pathways have reduced network speeds in
2050, but the road pricing regimes in Behaviour
Shift result in less congestion.
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Transport model on DAFNI

NISMOD model run setup outhampton
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Step name: transport-2015

Model name: NISMOD - Transport (model v2.3.0 build 2) Step status: Succeeded
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Transport model on DAFNI
EEH analysis on DAFNI

“SDAFNI HELP
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Transport model on DAFNI

EEH analysis on DAFNI

= {DDAFNI HELP

i input data? csv file csv id field tepojson file geometry id field
csv + topojson ~ eehLinkTravelTimes.csv -

§ edgelD ~ eehNetwork.topojson ~ § EdgelD -
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Filter data "url": "eehLinkTravelTimes.csv",
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