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What’s coming up

Stretching the envelope of ground-based remote sensing
A role for airborne NO, mappers?

Reducing “spectral complexity” and instrumental payload
constraints.

Assimilation of spaceborne, ground-based and airborne
remotely-sensed NO, into models and applications

Roland Leigh, PRESCRIBE workshop, Bremen, 15t“May 2013
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CityScan 1 NO, DSCD at 09:11 on 07/06/2012
W

: | | | | | | NO,DSCD

i i e 5 e g P - S 10"

i i | i | 1.50
1.20
0.90
0.60

0.30

% 1 Unlversu;y of 0.00
@ Leicester’

!
2012/07/21 |
Kemp
NO2

3 ] | 5
bl
Roland Leigh, PRESCRIéE workshop, Brerﬁén 15th‘May 2013




# et National Centre for
SURREY et Fartibbservation

SATELLITE TECHMOLOGY LT Instrumentation NATURAL ENVIRONMENT RESEARCH COUNCIL

GirgSear 1 MO, DEGD a0 0217 on 062012 GirgScaanr 1 MO, DSGD a1 1500 on 11062012
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Monthly data from Cityscan unit 1 for 06/2012
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Comparisons with in situ sensors

CityScan ws Forta San Felice_13_06_2012
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3D Environment for NO, data assimilation

CityScan 1 NO, DSCD at 11:06 on 06/06,
i ’ NO, DSCD
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CompAQS — The NO, Imager
A novel imaging spectrometer Placed in a housing looking over a city for
Using scattered su'glight NO2 retrievals
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The Airborne AQ Mapper

el

Optical Mount
modifications

Power CompAQS
Supply Spectrometer

DSLR
Camera
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Test Flight: 28" Feb 2013 — 12:30
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The Ultra-Compact Air quality Mapper (UCAM)

A CEOI seedcorn study between the University of Leicester and SSTL

GityScan 1 NO, DSCD at 11:06 on 06/06/2012
: ' i . : y NO, DSGD

-2 Shoe-boxed size CompAQS

'Z ;f;g imaging spectrometer

— R | |mag|ng NO, mapper

Filter (discrete wavelength)
retrieval using a neural network

i B N N | » Real-time retrieval
T ’n\ T = 8 s 10% of the volume
M i * 10% of the mass
\ i LN )

o <10% of the data volume

Roland Leigh, PRESCRIBE workshop, Bremen, 15t“May 2013



RAEERE

k
i5o

60

50

40

K
E
Perce ntage error

20

10

. et National Centre for
SURREY et Fartibbservation

NATURAL ENVIRONMENT RESEARCH COUNCIL

SATELLITE TECHMOLOGY LT Instrumentation

Preliminary findings..
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Earthshine DOAS — Principles and application

e  Earthshine reference spectra have previously
been used to determine IO concentrations over
Antarctica (Schonhardt et al, 2008).

— Ring effect present in reference spectrum - reduced
impact in final retrieval

=165 — 150 —135 —120

— Instrument noise accounted for in reference spectrum
— Less interference when retrieving trace absorbers

e Could this be applied to directly retrieve
tropospheric NO,?

—  Primarily stratospheric NO, exists over the Pacific
compared with urban areas

— VCDs retrieved over the Pacific have previously been
used as an estimate of stratospheric NO, in order to
determine tropospheric contribution.
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e  Stratospheric NO, shows strong latitudinal 5 5
dependence. Latitudinal path length : : : i
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—  Solution: bin daily spectra measured over reference s -0
region to 1° latitude bands

— Only use cloud-free scenes to prevent signal

enhancement & wavelength shifts due to clouds. | mages courtesy of J. Anand
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%Rgsults

104 108 112 116 120 124 Trop, MO, SCD retrieval results over transect
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Test case: Tropospheric NO2 retrieved by OMI during June 2006

Average tropospheric NO, SCDs retrieved over transect using Pacific reference spectra comparable with
OMNO2 & DOMINO results

Method assumes longitudinally invariant stratospheric NO,, as in reference region — retrieved VCDs may
need to be spatially filtered to remove residual features caused by local stratospheric NO, features.
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The CompAQS mission concept
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Applications
iITRAQ — An integrated traffic and air quality

management tool. \\\\\\\k&k@%
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http://iap.esa.int/projects/transport/itraq \&\\Kﬁf esa

Earth Observation Data
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ITRAQ: The remote-sensing of NO, perspective
OMI + Successors MACC
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Role for airborne mapping?

. BT To find out more
MACC is a key enabler for assimilation of space- G L ————

borne NO, measurements into operational AQ www.leos.le.ac.uk/AQ

TiEnacEment SYSTHTN Follow us on Twitter:
@AiIirQualityULeic
2015 - iTRAQ, HSI-DOAS + AAQM + MACC?
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