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OMI success-factors

OMI NO, provides a different perspective than GOME-2, SCIAMACHY

e Smaller pixels: More spatial detail, less cloud interf.
e Afternoon overpass time: Sensitive to natural sources + chem.
e Global coverage: Massive data availability
 Endurance: Operational for 10 years!

e Relative stability: Good for trend analysis, data ass, etc.




Success of OMI NO, - many applications
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DOMINO: combined retrieval-assimilation system
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Developments NO2 retrieval algorithm

— DOAS spectral fitting

O Air-mass factor improvements:
4 Use of TM5 model
4 02-02 cloud retrieval
4 Error modelling update
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Update of high-resolution solar spectrum:
- better representation of OMI ITF (now A-dependent)
- better Ring-spectrum and /,-corrected reference spectra
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|dentify A-calibration window that minimizes RMS/NO,, fit error

460

" 450

440

430

420

I I

Best results for 409-428 nm|

Previously: 408-423 nm

410

420 430 440 450
begin of calibration window [nm]

o
o
T

RMS
[x 1e-4]

4.5

b
o

—

.
irradiance [x 1614 photons/s/nm/cm2]
n w w
& o o

g
o

L ! . . L .
1 _2 1 410 420 430 440 450 460
wavelength [nm]

1.12

1.03 v
RMS of fit: -32%

NO, slant columns: -13%
0.94



B . y
NO,: still Vandaele et al. [1998] but with new ITF
O,: Bogumil et al. [2000] instead of obscure WMO-1975
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Fit results for cloudy pixels are not affected
much when including liquid water absorption.

Including liquid water absorption in the NO, fit is

a good idea.
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A reduction of 0.4-0.5 x 10> molec.cm=?would largely resolve the
discrepancies with limb sensors (Belmonte Rivas et al., 2014)
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Developments NO2 retrieval algorithm

— DOAS spectral fitting

<~ Air-mass factor improvements:
4 Use of TM5 model
4 02-02 cloud retrieval
4 Error modelling update



DOMINO vl and v2: based on TM4 at 3° x 2°
DOMINO v3: basedon TM5at 1°x 1°

Motivation:

e TM5 is benchmarked (Huijnen et al., 2010)
e Parallel code: allows 1° x 1°

e Extended chemistry (CBO5 scheme)

e Employs up-to-date emission inventories

Note: TM5 2005 model data available
for TROPOMI teams

Bram Maasakkers, M.Sc
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OM!I tropospheric NO,, TM4 retrieval, 20-30 Oct 2004 OM!I tropospheric NO,, TMS5 retrieval, 20-30 Oct 2004
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With new TM5: 27% fewer negatives



Better resolved a priori profile shapes lead to a better
understanding of pollution gradients observed from space
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OMI tropospheric NO,, TM5 1°x1° retrieval - TM5 3°x2° retrieval, 20-30 Oct 2004
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Developments: KNMI OMI/TROPOMI NO2 product

Developments NO2 retrieval algorithm

DOAS spectral fitting

Air-mass factor improvements:
4 Use of TM5 model

4 02-02 cloud retrieval
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« Retrieved O,-0, slant column depends on atmospheric temp%%ture
profile
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« LUT for O,-O, based on fixed AFGL mid-latitude summer T-profile
« 0,-0, slant columns require Temperature profies

' —e— Mid-latitude summer ERA-Interim

T-correction since ‘true’ T profile
may differ strongly from
mls-profile
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OMI Tropospheric NO,, Impact of the cloud correction, 20-30 Oct 2004
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Update of error modelling inputs:
cloud fraction error, albedo error, profile error,
stratosphere error, slant column error

Errorin V“as a function of Vtr for 5-15 November 2004
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4 Preparing for DOMINO-v3 re-processing of OMI
4 Preparing the TROPOMI NO2 algorithms
e Near-Real Time
e Assimilation-Retrieval
4 Preparing for QA4ECV reprocessing of NO2
for multiple sensors



onclusions: DOMINO-2 =» DOMINO-3

 Improved NO, slant columns are smaller by 1.0-1.3 10> molec.cm™

with 30% lower fitting residuals

 Coupled DOMINO to TM5-mp (2015 version)

* Improved resolution for a priori profile leads to increases over
hotspots (+20%) and stronger contrast urban-rural

e Temperature-correction for cloud pressures relevant over polluted
areas

(TROP)OMI NO, team from 2014 onwards:
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