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Satellite data role in Air Quality RAL Space™y
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A DEFRA Clean Air Strategy Report 2019 noted majority qf
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RAL Space Remote Sensing Group: RAL Space

= Activities related to airquality

A Stateof-the-art schemes developed in UK NCEO to produce global distributiarepospheric
trace gasedrom current satellite missions:

A Tropospheric ozonfom UV/Vis spectrometer$ietop GOME2, OMI)

A Tropospheric methane, CO & ammonia + other trace gases, water vapour, temperature and
ozone profiles fromMetOp IR & microwave sounders

A Combined wavelength schemes in development to leverage lower troposphé€2®@ CH

Scheme developed also faerosoland cloud from satellitémagers (including Sentin8lin polar
orbit and MSG SEVIRI in geostationary orbigo-operation with U. Oxford,

Production ofmulti-year global dataset2 y 21 2y S | SNR&a2f o00f 2dzR 3
Climate Change Initiative/EU Copernicus Climate Change Service

Development ohear-real time pilot system on STRIASMIN

o o Do D>

Ozone processor code development underway for Sentinels 4 & 5-{#0)22
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Tropospheric Ozone froMetop UV + IR sounders

RAL Space”
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Surface-tropopavse column / DU

Tropospheric ozone from
20+years LEQv sensors:
GOME, GOME, OMI,
SCIAMACHY.
(NCEO/ESA CCI/EU C3S)

Recently developed scheme
for thermal IR sounder IASI,
which gives broadly consister
results, though vertical
sensitivity of UV and IR differ

Now working (CCI+) on

combinations which can add

vertical information:

A UV+IRbetter resolution in
UT/LS

A UV+VisiblgChappuik
sensitivity near ground
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NRT Summer 2018 Ozonepm]: GOME2 & IASI

RAL Space?

X

A 2 ozone schemesUV & IR
A Different vertical sensitivities, broad consistencies
A Combining (+Visiblep Improved UT/LS and Near Surface Sensitivity

IASI: Cdéocated GOME2 (Metop A): 1.5degsmoothed
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RAL Infrared + Microwave Sounder scheme (IMS) RAL Space’

1.0

A Optimal estimation scheme developed fdgletop sounders
A Retrieves:

A Temperature + water vapour profiles

A Surface spectral emissivity

A Cloud optical depth, height, radius

A Desert dust and sulphuric acid aerosol optical depth

E NH3 column average mixing ratio / ppbv
0.8

0.6

A Carbon monoxide, ammonia, sulphur dioxide, 0.4
methanol, formic acid, nitric acid
A So far applied to 02
A Metop IASI + AMSU/MHS
A SuomiNPPCrIS+ ATMS 2

A Colocated with Sentinel 5P

A Orbit time (13:30) favours
sensitivity near surface

* Desert Dust AOD 13 July 2018
Earth Observation

National Centre for gl CO ppmv) 25 Aug 2018 | \ |
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Exam p|eS RAL Spaceﬁ
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A Aerosol from Europe from SEVIRI
A Indonesia field campaign (Sept. 2019)

A Long range transport from Siberian/Canadian fires
A NASA FIREQ: Maps of CO plumes (July 2019)

A Australian fires (Jan 2020)
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European Aerosol 2019/08/27: 0900  RALSpace™
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NRT: European Aerosol 2019/08/27: 1100  Ratspacs®
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European Aerosol 2019/08/27: 1300  RaLspace™
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Elisa Carboni in Indonesia with
colleagues from King College
London and Indonesia.
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