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Overview of the REM

The REM calculates the GHG and non GHG emissions
(e.g. Nitrogen Dioxide and Particulates) generated from
vehicles on a modelled road network.

Can be used for assessing the impact of projects at a
local scale or policy assessment at a regional or national
scale on such emissions.

Provides outputs to quantify climate impacts of projects
for both the EIA and Project Appraisal processes

A link based tool which is crucial for understanding
emission variations with speed on a network

Consistent source of impacts from project level right up
to national reporting of vehicle emissions
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Components of REM

Air Quality
Emissions
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Source Data
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Road Traffic Network
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The REM reads in link based traffic data

Inputs can be a very simple, local network.
Or full information on all roads in Ireland

Requires data on average daily traffic
volumes (light vehicles & heavy vehicles)

Requires data on average hourly vehicle
speeds (free-flow and congested)

Data from transport model can be used as
an input to the REM. Observed data can also
be used
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Existing Vehicle Fleet Mix

Fuel Technology Engine Size
- Petrol - Car
- Diesel - LDV analogous

LAY ) - PHEV/HEV/BEV
BUCC | Dmarel

University College Cork, Ireland

Colaiste na hOllscoile Corcaigh Energy - Climate - Marine

An Central
Phriomh-Oifig Statistics

Vehicle Type Weight Age Profile
- Car - Heavy freight - Euro Class
- LGV - Articulated / Rigid - Cat/ DPF fails adjustment
- HGV - Light freight - Abatement retrofit
- LGV class
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Future Fleet Scenarios
BUCC

University C Ilu c rk l d
Colaiste n

MaRE|
Energy - Climate - Marine

Car Fleet Scenarios

Business As Usual

A continuation of current trends in relation to
consumer and market behaviour around the
purchasing of vehicles

Climate Action Plan

An interpretation by UCC MaREI of increased
number of electric vehicles in the fleet by 2030.
Informed by “bottom-up” modelling of consumer
behaviour

Intermediate
A linear interpolation of the above two scenarios to
assist in sensitivity analysis
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A=COM
HGV Fleet Scenarios
Extrapolation of existing trends regarding

the purchasing and use of Heavy Goods
Vehicles developed by AECOM

Car stock modelling and projections by UCC
MaREl is open source data available at
https://github.com/vor115384876/Irish-Car-
Stock-Model
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REM Report

TIl Road Emissions Model (REM): Model Development

Report (GE-ENV-01107) published on the TIl Publications
website

https://www.tiipublications.ie/library/GE-ENV-01107-01.pdf
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TIl Publications
EEEED DD

Tl Road Emissions Model
(REM): Model Development
Report

GE-ENV-01107
December 2022
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Technical
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' QNI Transport Infrastructure Ireland

Access to the REM

TIl Web Application Portal -

Use of this site is for authorised persons only and requires regi ==

access the relevant systems by dicking on the Systems drop-down menu abc been invited to register dick the Register menu option un
complete the
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HOME SYSTEMS ~

Request Approval by emailing
climatetools@tii.ie

Provide information on use case /
project, region where REM will be
accessed from and email
addresses of users

Access provided by TII IT Support
to the REM via the TIl Web Apps
Portal at https://web.tii.ie/
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REM Interface

Introduction

Input Parameters

Cutputs

Downloads

Guides and Templates

Standard Input Options

Outputs

Quick User Guide . )
These are the basic parameters required to run the model.

| Run ‘ Enter Project Name

Select Emission Year

2018 bt

Select Fleet Mix

Default >

Select Pollutants

NOx PM10 CO2

Navigate to Traffic Data Input file

- 2030 VDM Reference Scenario_inputs.csv
Clear Traffic File Preview Traffic File

Include catalyst fails ©

Inputs Home

Advanced Input Options

Advanced model parameters can be configured in the collapsable boxes below.

Fleet Database Selection =

Select fleet database to use in calculations. More information on these fleet databases are provided in the
user guide.

Select Fleet Database
@ Business as Usual
O Intermediate Case

() Climate Action Plan

Qrigin Data Selection

Include the origin data in I’UI'IO

in Data

Euro Class Selection

Receptor File Input

Bus Flow Input

N\
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Advanced Features

Origin data selection

The user can incorporate origin data to adjust the
fleet profile within counties based on a predefined
origin breakdown. This is based on the origin data
in the Tl National Transport Model (NTpM).

Euro Class Selection

By changing Euro Class the user can adjust and
exclude specific Euro classes for tests such as Clean
Air Zones.

Bus Flows and Fleet

The ability to add bus fleet is also an advanced
option
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Euro Class Selection

The input boxes below can be used to select euro classes to remove from the fleet for the calculation
More information on these options are provided in the user guide. Note that this is optional, leaving the
inputs blank will include all euro classes in the calculation

Select LDV Petrol Euro Classes to Remove

Select LDV Diesel Euro Classes to Remove

Select HDV Euro Classes to Remove

Bus Flow Input -

Input bus traffic input file and euro splits data to include pollutant concentrations from buses within the
calculation. Note that this is optional, the bus traffic input file can be downloaded from the downloads
menu.

(] Include bus emissions in run

Navigate to bus traffic input file

EuroGategory ———INOx Fraction | Py G0s Pracion

Euro vV EGR

Pre-Euro 0 0
Euro | 4] 4]
Euro [l 4] 4]
Euro 1l 4] 4]
Euro IV 4] 4]

4] 4]

4] 4]

Euro WV SCR
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Outputs — Emissions impacts of projects

Tabular summaries Spatial outputs

g Total CO2 Total CO2e N (N '3 \
Total NOx (kgfyr) | Total PM10 (kg/yr) | Total PM2.5 (kg/yr) [ Total CH4 (kg/yr) Total N20 (kg/yr)  a——— A J
as Usual 73219 -3064 -1551 217 331 -51 210
0.29% -0.26% -0.23% 0.00% 0.26% -0.02% 0.00%
. . 70076 -2987 -1473 2597 251 -18 2599
Intermeditate Case scenario 0.31% -0.26% -0.22% 0.04% 0.17% -0.01% 0.04%
. . 63495 -2888 -1374 7011 113 22 7022
Climate Action Plan 0.33% -0.25% -0.21% 0.12% 0.07% 0.01% 0.12%
o g \,
Total NOx (kg/yr) | Total PM10 (kg/yr) | Total PM2.5 (kg/yr) (t‘;}:'llei,[f;zr] Total CH4 (kg/yr) Total N20 (kg/yr) [Tt:t:rln{a:su,fif] A%
Business as Usual Scenario - 0.29% increasein | 0.26% reductionin | 0.23% reduction in | Negliblege change | 0.26% increase in | Negliblege change | Negliblege change
Comments Nox..... PM10.... PM2.5.... inCO2.... CH4.... in NO2.... inCO2e....
Intermeditate Case Scenario - 0.31% increase in | 0.26% reduction in | 0.22% reduction in | Negliblege change | 0.17% increase in | Negliblege change | Negliblege change
Comments Nox..... PM10.... PM2.5.... inCOZ.... CH4.... in NOZ.... inCOz2e....
Climate Action Plan Scenario - 0.33% increase in | 0.25% reduction in | 0.21% reduction in | 0.12% increase in 0.07% increase in | Negliblege change | 0.12% increase in
Comments Nox..... PM10.... PM2.5.... CO2..... CH4.... in NO2.... CO2e.... N5 CG DS-DM Difference 'Y
CO2e % Change -
p—-98.2% - -50% -
\ / -49.9% - -26%
-24.9% - 1%
-0.9% - 1% Marginal Change \
1.1% - 10%
10.1% - 25%
—25.1% - 75%
—75.1% - 356.5%
=== N5 Scheme 0 25 & 10 Kilometers
X == )

Tl

Bonneagar lompair Eireann

Slide | 12



Outputs — Analysis of Irish Fleet Emissions

Vehicle Type 100kph 110kph  120kph
Small Petrol Car 51104 28667 17747 14422 13043 12477 12348 12495 12837 13329 13944 14665 154.81
Medium Petrol Car 60556 35067 22174 17855 157.81 14684 14143 13976 14094 14446 15001 15742 16654
Large Petrol Car 89473 51651 32371 25789 22535 20738 19771 19367 19393 19774 20465 21438 22675
Small Diesel Car 35871 22195 14509 11397 9614 8508 7865 7590 7638 7983 8609 9507 106.69
Medium Diesel Car 38336 24660 16974 13863 12079 10974 10330 10056 101.04 10448 11074 11972 13135
Large Diesel Car 43255 29578 21892 18781 16998 15892 15249 14974 15022 15367 15993 16890 18053
Small Hybrid Car 33137 18790 11697 9454 8471 8027 11576 11662 11962 12433 13049 13796 14662
Medium Hybrid Car 38792 22695 14470 11657 10275 9526 13421 13238 13346 13697 14263 15026 159.74
Large Hybrid Car 55862 32690 20801 16689 14631 13480 18877 18492 18521 18897 19578 20541 217.67
Small PHEV Car 14768 = 8037 = 4761 10374 10521 10863 11355 11971 12692 13508
Medium PHEV Car 17449 9802 = 59.34 m 11655 11488 11606 11958 12513 13254 14166
Large PHEV Car 25881 14535 8751 6776 5800 5261 16473 16070 16095 16476 17167 18141 193.77
LGV 79202 43067 25296 19814 17564 16747 16802 17485 18743 20577 23039 26198 30167
Small HGV 64798 54193 40696 343.16 31409 30421 30604 31728 33938 37626 - - -
Medium HGV 114164 92507 67222 54614 47916 44698 43604 43976 45847  500.17 - - -
Large HGV (252417 189273 145443 122304 1039.15 91727 86343 86271 88791 91295 - - -
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ESTIMATED RANGE

. . c e 349 km
Electric vehicles and emissions

E-C4 ELECTRIC

Speed (km/h) 30 40 50 60 70 80 90 100 110 120 130
Range (km) 347 354 350 338 330 302 268 241 216 193 172
Battery capacity

(kWh) 50 50 50 50 50 50 50 50 50 50 50
Energy (kWh/km) 0.14 0.14 0.4 0.15 0.15 0.17 019 0.21 023 0.26 0.29
CO2 per kWh (g/kWh) | 348 348 348 348 348 348 348 348 348 348 348
CO2z per km (g/km) 50 49 50 51 53 58 65 72 81 90 101

https://www.citroen.ie/electric-for-all/optimise-your-range.html
https://www.seai.ie/data-and-insights/seai-statistics/conversion-factors).



https://www.citroen.ie/electric-for-all/optimise-your-range.html

Outputs — Wider GHG emissions estimates
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A1: Vehicle Emissions on
the National Roads Network

Annual Road Travel Emissions on
National Roads per Vehicle Class
(mega tonnes CO,e)

Annual Road Travel Emissions (mega tonnes CO,e)

11.6 11.6 11.6
10.3
9.7
4.3 4.3 4.1
3.6
I I ] I
2022*

2018 2019 2020 2021

= Light Vehicles (cars and vans)

== Total road transport == National Roads == Heavy Goods Vehicles (trucks)
Travel on National Roads contributed an average of 35% of total road transport Heavy Goods Vehicles (HGVs) contributed
emissions in 2018-2022. 349% of National Roads emissions in 2022.

Sources: 1. EPA, 2022 (estimate of total transport emissions in 2018 was 12.2 mega tonnes, road travel emissions made up 11.6 mega tonnes of this; “2022 Total road transport
emissions is EPA projection and not inventory as per previous years)
2. Tll National Transport Model (NTpM), Til Road Emissions Model (REM), CSO and UCC (2021) Irish Car Stock Model v2.1.

Tl

Bonneagar lompair Eireann



Upcoming enhancements to the REM

Monetisation Module

Integration of the REM with PAG Cost-Benefit
Analysis requirements on projects. Replacement
of high-level monetisation of GHG emissions in
TUBA

Batch Running of Scenarios

New functionality to allow a batch of multiple
scenarios to be run at once e.g. multiple future
projections, Do-Minimum / Do-Something
networks etc.

Fleet Scenarios

Working towards a set of common fleet scenarios
with DoT, NTA and other agencies.
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Inputs Home

Monetisation Module

nnnnnn

ssssssssssssssssssss

ssssssss

Tl

Bonneagar lompair Eireann




ThY

Bonneagar lompair Eireann
Transport Infrastructure Ireland

Sraid Gheata na Pairce
Baile Atha Cliath 8
Eire, D08 DK10

E Transport Infrastructure Ireland

Bonneagar lompair Eireann
lonad Gné Gheata na Pairce

Parkgate Business Centre
Parkgate Street

Dublin 8

Ireland, D08 DK10

B www.tii.ie
E info@tii.ie




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17

