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Overview

- Context(Dave Pettitt, Westminster City Council)
A Clean Air Routes London (CARL) motivation
A Tool demonstration
Forecasting and ARMolly Harrison, CERC
A airTEXDverview
A Forecasting system & API
A Exposure calculation and results
Data Fusion(Victoria Hamilton, CERC
A Methodology
A Case study and testing

A Results for Westminster and Greater London
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Clear Air Routes London

Plan your journey with
cleanairroutes.org

The problem we are trying
to solve...

People's health can be impacted by their exposure
to poor air quality as they walk or cycle through
Westminster.

This can lead to less healthy/more polluting
transport choices or in some cases can prevent
them from making a journey.

Find the cleanest route €
for your journey with ]| .

Clean Air Routes London ' :‘::;:‘te hw;:‘:,
and help protect yourself P )
from air pollution. \

@ cleanairroutes.org City fWﬁtmmstcr Eb \_&
|

City of
Westminster




Clear Air Routes London

Plan your journey with
cleanairroutes.org

The Vision

A web based accessible tool that enables users to
discover walking and cycling routes that can reduce
their exposure to poor air quality

Incorporate hyperlocal AQ monitoring data
Covers all of London and not just Westminster

Be shared and reised across other London
boroughs

Find the cleanest route

for your journey with

Clean Air Routes London
and help protect yourself
from air pollution. \

@ cleanairroutes.org City fWﬁtmmstcr Eb \_&
|

Scan me with
a smartphone!

City of
Westminster
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LondonairTEXT (since 2007)

A www.airtext.info —

A Stakeholders are local authorities in London, Essex and

a rTEXT

Air quality, UV, pollen and temperature forecasts :;Etfaz:t‘;"a"tv
for Greater London and the South East text AIRTEXT to 78070°

HIGH AIR QUALITY ALERT - click here for details.
Air Quality Aleris Local Bulletins ~ Sign Up Health Advice News  About

Overall Air Quality Index for Monday 5 December m | NO3 H 03

Surrey (expanded in 2024)
RigaairTEXTsince 2018)

A www.rigaairtext.lv — Riga airTEXT

A Stakeholder is Riga City Councll
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Manchester (since 2019)

A www.cleanairgm.com

A Stakeholder is Transport for Greater Manchester
York (since May 2024)

A airqualityalerts.york.gov.uk

A Stakeholder is City of York Council
Malaysia (since July 2024)

A RESPIREproject (with health researchers, includes app)

g . .
Air quality forecasts and alerts
> Pollution > Airauality > Air quality forecasts and alerts
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http://www.rigaairtext.lv/
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https://airqualityalerts.york.gov.uk/
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Recommended Actions and Health Advice

health messages for at-

Low 1-3 Enjoy your usual outdoor activities.

Accompanying health messages
for the I;?—:n‘:e“ragl population =

Enjoy your usual outdoor activities.

Adults and children with lung problems, and
adults with heart problems, who experience
symptoms, should consider reducing
strenuous physical activity, particularly
outdoors.

Enjoy your usual outdoor activities.

3-day pollution forecasts expressed using
UK Daily Air Quality Index (DAQI)

High 7-9 Adults and children with lung problems, and
adults with heart problems, should reduce
strenuous physical exertion, particularly
outdoors, and particularly if they experience
symptoms. People with asthma may find they
need to use their reliever inhaler more often.
Older people should also reduce physical
exertion.

Anyone experiencing discomfort such
as sore eyes, cough or sore throat
should consider reducing activity,
particularly outdoors,

NQ C)3 PMlO PM25

Very High |10 Adults and children with lung problems,
adults with heart problems, and older people,
should avoid strenuous physical activity.
People with asthma may find they need to

use their reliever inhaler more often.

Reduce physical exertion,
particularly outdoors, especially if
you experience symptoms such as
cough or sore throat,
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Clean Air Routes LondagrSystem Diagram
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Generation of hourly high resolution concentration dat

- ADMSUrban uses CAMS background data, DTN

met data and HFC airport runway data

- The ADM&Jrban runs twice a day to provide
high-resolution hourly forecasts of N@nd PM

- ADMSUrban spatial splits are run in parallel on
cloud infrastructure, delivering results quickly a
efficiently

- Generates ADM8rban Comprehensive Output
Files imetCDHormat

- Combines the data from the spatial splits and
adds interpolated grid points to create gridded
data with 10m resolution

CERC

nd
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Generation of composite pollution dataset for route ranking

- Gridded NQand PM : datasets are used for hourly exposure calculations

- A composite pollution dataset is generated by normalising griddedaN®PM .
datasets using WHO guidelines. Normalisation is applied to each 10m x 10m grid c

Cnos, CeMys WHONOE =25 e m
CWHD = Max ,
WHONo, * WHOpm,. WHOPMH =15 pgm’

- GDAL crops the plots to the modelled area and converts theGewl |FFormat
- Plots are created for each dataset, for each hour, for the next three days (216 plots)

- Plots are uploaded t&eoServeand then accessed by the Calculation Engine

C ERC ADMSUrban & ADMSRoads User Group Meeting 2025



API| Calculation Engine

- The API accepts multiple Google routes (up to 3)
complete with geometry and associated data
(e.g. start time and journey duration)

C ERC ADMSUrban & ADMSRoads User Group Meeting 2025



API| Calculation Engine

- The API accepts multiple Google routes (up to 3),
complete with geometry and associated data
(e.g. start time and journey duration)

- Splits the routes into hourly segments

CERC
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API| Calculation Engine

- The API accepts multiple Google routes (up to 3)
complete with geometry and associated data
(e.g. start time and journey duration)

- Splits the routes into hourly segments

- Uses the PM, NQ and composite plots in
GeoServealong with the route segments for
each hour

C ERC ADMSUrban & ADMSRoads User Group Meeting 2025



API| Calculation Engine

- The API accepts multiple Google routes (up to 3)
complete with geometry and associated data
(e.g. start time and journey duration)

- Splits the routes into hourly segments

- Uses the PM, NQ and composite plots in
GeoServealong with the route segments for
each hour

- Calculates statistics from the plot data within
each route segment for each hourly interval

C ERC ADMSUrban & ADMSRoads User Group Meeting 2025



API| Calculation Engine

The API accepts multiple Google routes (up to 3)
complete with geometry and associated data ¢
(e.g. start time and journey duration)

Splits the routes into hourly segments

Uses the PM, NQ and composite plots in
GeoServealong with the route segments for ..o

PM2.5: 4.787
NO2: 29.605

ches,
0y

46¢ , S 4 Route Ranking:1
each hour =\l v
Calculates statistics from the plot data within [ezses ] 3
each route segment for each hourly interval = [roue gankngs
Calculates overall journey exposure levels by , e TN
I RRA y 3 S OK NRdzi SQa a@;l 2 g SAIKUS
time spent in each hourly interval LN g™
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APl Results

. The results are returned In

- . ] {
JSON format containing: polyline id': ‘Green Park',
A The Original route information 'journey start time': '2025-11-06T16:46:50',
i _ 'journey type': 'WALK',
A The ranking for each route 'journey distance': 1604,
from the exposure calculation 'journey duration': 1332,
. 'percentage above lowest':0.0,
A The NQand PM ; exposure Dot v owest
values (g h/m) pm2.5': 4.787,
. The results are used to show ‘route_ranking’: 1,
. 'in modelled area': 'Y’
the route rankings and - -

exposure on the website

C ERC ADMSUrban & ADMSRoads User Group Meeting 2025



APl Results

. The results are returned In
JSON format containing: |
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What Is data fusion and why do we want to do it?

Data Fusion; combine model outputs and observations to produce the best estimate of concentre

npsitondonirorgud ) - Alongside traditionateference air quality monitorsthere is now
. ! an increased availability gmall sensorgparticularly across
London).

This provides an opportunity to enhance modelling with
additional measurements & to account for activity not capture
In annual emissions inventory.

It is Important to consider the relative measurement data qual

Other techniques using observations in air quality modelling:

A Data assimilationg dynamically nudge the model state towards
observations during the modelling.

U

https://www.agmesh.com/news/breathdéondontair-

C E R 8Iity—data—nowavaiIablein—3d/ em iSSiOnS) .

A Inverse modellingg use observations to infer unknown inputs (e.(

ADMSUrban & ADMSRoads User Group Meeting 2025



Data Fusion Methodology

Challenges in performing data fusion on >0
hourly air quality forecasts:

A 2dz OF yQUG LISNF2NY B {

observed data from the hour being
modelled.

Previous day

==(Qbserved

——Modelled (unadjusted)

Calculate overall
bias

—=Modelled (adjusted)

\ Day of interest
50

40
30
20

K
10

0

0O 3 6 9 12 15 18 21

Hour

Calculate proportionat
split of bias

A You must use historic differences betwee =
measured and modelled data to estimate 19 £
the likely difference for current or future 0 <
hours. 0 3 6 9 12 15 18 21 2

A 2dz OFyQil &AYLX & | LILJ & @&rsedolsBerkRI & Q&
bias due to weekdaywveekend differences

i c 50
Solution: S
© 40

A Calculate concentration bias correction < 30
from previous day § o

A Apply temporal variation from last week ~ 10

0
0 3 6 9 12 15 18 21

CERC
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Clean Air Routes LondagrSystem Diagram
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Data Fusion 2024 case stuffyestminster monitors

LAQN monitors from

Monitoring networks

L _ <.~ beyond the
active in 2024: ‘ W * Westminster borough ~ Key
* ~ are included so that © BL

frapton

‘‘‘‘‘‘ the data fusion method @® ES

A Clarity sensors " can interpolate across @ LAQN

| V8 o ‘ P : all of Westminster. - [_] Westminister borough
A 22 sensors Gy~ .9 . atE 0 e o A TR h
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\m cIustered at important locations

S
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Data Fusion 2025 results: Westminster PM

Data Fusion results selected for the (H”m;;\verage PM2.5
oth October 2025 at 11:00
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CERC Note: Network BL (2025) is the new Greater London Authority (GLA) netV\EDrk SUrban & ADMSRoads User G Meeting 2025
(Airlysensors); Network BL (2024) has become BLC (2025) (Clarity sensors ran =roads Userrotp Meeting



Data Fusion 2025 results: Westminster NO

Data Fusion results selected for the rourly Average NO:

oth October 2025 at 11:00 =<0
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Data Fusion 2025 results: Greater London, PM

Modelled Data Fusion

CERC 9th OCtOber 2025 at 1100 ADMSUrban & ADMSRoads User Group Meeting 2025



