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• Ducth OMI tropospheric NO2 v1.02 biased high by 0-40%

• Address retrieval weaknesses that have come to light:
- AMF LUT - TM4 model sampling

- Terrain height - Stripes

- Improved albedo � clouds

Lamsal et al., JGR, 2010

MotivationMotivation

Boersma et al., Atm. Env., 2008
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Implementing the OMI surface Implementing the OMI surface albedoalbedo

• Albedo v1.02: combination of TOMS/GOME

• Spatial resolution (1°×1°; 1°×1.25°): cloud contam ination

• Minimum reflectance approach: albedo too low

• Albedo v2.0: based on OMI

• Resolution 0.5°×0.5°& sampling reduces cloud conta mination

• ‘Mode’ instead on minimum reflectance

• Albedo at 13:40 hrs local time

Kleipool et al., JGR, 2008



New New albedoalbedo affects NOaffects NO 22 retrievalsretrievals

NO2 differences

Appreciable effect over polluted areas

Winter: 10% (NO2 lifetime, vertical profile), summer: 3%

Lower albedo � Higher NO2 columns (EU, N. America)

Higher albedo � Lower NO2 columns (Spain, SE US)

Strong local effects: L.A. -14% in January, -15% in July

Snow, ice 
according to 
NISE



DestripingDestriping

• Residual stripes still visible in Collection 3-based retrievals

• Stripes due to 60 different solar reference spectra

• Clean regions: NO2 not expected to strongly vary across-track

• Boxcar-method: average of 15 adjacent pixels is better  

• 50°S – 0°S; rows with natural variability discarded

DESTRIPING CORRECTION

< 1×1015 molec.cm-2

Coll. 2: 3×1015 molec.cm-2



DestripingDestriping

• Residual stripes still visible in Collection 3-based retrievals

• Clean regions: NO2 not expected to strongly vary across-track

• Boxcar-method: average of 15 adjacent pixels is better  

• 50 S – 0 S; rows with natural variability discarded

DESTRIPING CORRECTION

Averaged over Europe:

Difference < 0.5%

Locally, stronger effects



SummarySummary
v2.0 – v1.02 DOMINO tropospheric NO 2 columns



SummarySummary
v2.0 – v1.02 DOMINO tropospheric NO 2 columns

http://www.temis.nl

• v2.0 data available for        
2004-2006

• Similar improvements in 
process for NO2 from GOME, 
SCIAMACHY, and GOME-2

• Users can replace TM4 a priori 
with high-resolution a priori 
through the averaging kernels
provided for every pixel



Do we need an explicit aerosol correction?Do we need an explicit aerosol correction?

Approaches:

School A : Yes, apply explicit correction.

• Account for aerosols in radiative transfer calculations (AMFclear)

• Assume aerosol properties, or take from model

… or …

School B : No, do not apply explicit correction 

• because cloud retrievals are sensitive to aerosols

• Theoretically demonstrated:

Boersma et al., 
JGR, 2004



Sensitivity of OMI cloud parameters to MODIS Aqua A OTSensitivity of OMI cloud parameters to MODIS Aqua A OT

- different aerosol vertical distributions and albedos

- MODIS Aqua cloud fraction = 0.0

- collocated in space and time (±15’) on 0.25° × 0.25°& similar wavelengths

MODIS AOT (477 nm) OMI cloud fraction

Effect of aerosols on OMI cloud parametersEffect of aerosols on OMI cloud parameters

JULY 2005

r = 0.66 (n=9685)           
y = 0.003 + 0.21x



Two regimes: Two regimes: ‘‘HazyHazy’’ and and ‘‘ClearClear ’’

Hazy (AOT>0.2): median OMI cloud pressure 720 hPa

What do other, independent measurements indicate about 
aerosol height?



Air mass factor depends on cloudsAir mass factor depends on clouds

w : cloud radiance fraction

Mcl: cloudy-sky AMF

Mcr: clear-sky AMF



Median OMI cloud pressure 
(AOT>0.2): 720 hPa

Hazy conditions: clouds on 
average above NO2 layer

fcl=0 in reality, but OMI O2-O2
retrieves positive cloud fractions. 

Implicit correction factor : M/Mcr

Aerosol correction factor 0.8-1.0  
for AOT > 0.2

DOMINO retrievals are up to  20% 
higher because of aerosol-induced 
screening compared to fcl=0

TM4 NO2 (AOT>0.2)

Implicit aerosol Implicit aerosol 
correctioncorrection



Evaluation with SCIATRANEvaluation with SCIATRAN

• SCIATRAN radiative transfer simulation 
with and without aerosols:
– AOT=0.5

– Aerosol extinction up to 3 km
– NO2 profile as TM4 and 1km box profile 

• Aerosol correction factors with SCIATRAN:

• Implicit aerosol corrections: 0.8-1.0         
…TO BE CONTINUED



TakeTake--home message:home message:
• Implicit aerosol corrections occur

Check out 
poster Patricia 
Castellanos
(AS3.14) if you 
want to know 
what happened 
to NO2 over 
Europe between 
2005 and 2010 


