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• OMI tropospheric NO2 biased high by 0-40%

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

- Terrain height - Aerosols

- 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

• Current albedo: combination of TOMS/GOME

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

• Minimum reflectance approach: albedo too low

• Improved albedo: 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)
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EMIS ADVEC CHEM DEP CONVEC

• Explicitly transport NO2 (NO, NO3, N2O5, HNO4) along with 
NOx

EMIS ADVEC CHEM DEP CONVEC
ASSIM/ 

SAMPLE

� t=30’
NO, NO2, NO3, N2O5, HNO4

Improved TM4 sampling of NOImproved TM4 sampling of NO 22 profilesprofiles



Improved TM4 sampling of NOImproved TM4 sampling of NO 22 profilesprofiles



Effect of improved profiles on retrievalsEffect of improved profiles on retrievals

• More NO2 aloft in new scheme 

• Higher AMFs

• Reductions 1×1015 molec.cm-2

• Reductions locally up to 10%



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

Approaches

• Account for aerosols in radiative transfer calculations (AMFclear)

• Assume aerosol properties, or take from model

… or …

• use sensitivity of cloud retrievals 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?



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

Hazy conditions: clouds on 
average above NO2 layer

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

Implicit correction factor : 
AMF(fcl)/AMF(fcl=0)

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)

1015 molec.cm -2 Implicit aerosol Implicit aerosol 
correctioncorrection



ConclusionsConclusions

Investigated range of retrieval aspects

- Improved AMF LUT: -10% to -20%

- High resolution terrain height : local effects (±10%)

- Improved OMI albedo: less cloud contamination

- OMI albedo affects cloud and NO2 retrievals: ±10%

- Improved TM4 NO2 profiles : -10%

- Destriping: local only

- Aerosol correction is implicit

NET: Dutch OMI NO 2 v2.0 will probably be 10-30% lower


