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Motivation

« Examine consistency between two satellite data sets

« Example: GOME and SCIAMACHY

GOME SCIA Jan-May 2003:

Overlap
between GOME
and SCIA

Average
difference:

0.03+0.16 10%°

van der A et al.
(2006)



GOME and SCIAMACHY NO,

Same retrieval:
e Slant columns from BIRA

 Stratospheric columns through data
assimilation in TM4

« Same AMF look-up table and inputs

GOME
Cloud top height
Cloud fraction

GOME
N2 slant
column data

Assimilation

Chemistry-transport |
madel :

Radiative
transfer
modelling
(AMF)

NOZ2 profile shape
Temperature profile
Stratospheric NOZ2

Troposphernc
MNOZ
column




OMI and SCIAMACHY NO,

* GOME and SCIAMACHY overpass at similar times (10:30 and 10:00)
« OMI and SCIAMACHY overpass at different times (13:30 and 10:00)

» Consistent retrieval algorithms
* NO, has a relatively short lifetime (4-24 hours)

* NO, has diurnal cycle in source and loss terms

QUESTION:

Can we observe fast photochemistry and changes
INn emissions from space?



Common algorithm

SCIAMACHY and OMI NO, with same retrieval
Similarities
* Non-linear least squares fitting for slant columns

 Stratospheric columns through data assimilation in TM4
« Same AMF approach and inputs (albedo, profile shape, temp.)

Main differences
 Slant column fitting details
 Cloud inputs



Similar NO,, absorption cross sections

Relative amplitude
SCIAMACHY 2.4%
OMI stronger than for OMI

SCIA



Similar cloud retrievals

 Clouds
-SCIAMACHY: FRESCO+ (760 nm)
-OMI: O,-0O, (470 nm)
» Average cloud fraction agrees within 1.5%
 Bias between cloud pressures of ~60 hPa



Collocated, cloud-
free (r,<50%)
measurements at
0.5°°0.5°



Differences larger than expected uncertainties



Differences over source regions

What is the cause of the differences?
- slant columns ® information in the spectra

- AMF ® information in the physics of retrieval

Compare slant columns and AMFs correcting for different viewing
geometries:

- slant columns: NJ/M,
- AMFs: M, /M,



Ratio SCIAMACHY:OMI over source regions




What causes AMF differences?

AMF depends on:
-Wction
* cloud height

* a priori profile shape

Cloud fractions are the same within 0.05 (bias <0.015)

Differences too small to explain AMF differences of up to 20%



What causes AMF differences?

Differences in NO, profile shape
- Better mixed boundary layer at 13:30 hrs
- NO,, profile peaks at higher altitudes

Sensitivity study with TM
gives on average up to
15% higher AMFs at
13:30 compared to 10:30



What causes AMF differences?
Differences in cloud pressures

(+60 hPa)

Sensitivity study with 60 hPa
higher cloud pressures gives
~10% higher OMI AMFs




Diurnal variation of NO, columns

a0z = 2O[E) - KONy, (1)

Nnoo: NO, column
at):  NO,:NO, ratio
E(t): NO, emissions
k(t) : rate constant

Nyoxe  NO, column

rate constant k(t) applies to k
conversion of NO, to HNO,

NO,+OH+M ® HNO,+M




GEOS-Chem

US:
EU:
China:

Relative decrease in NO2
column from 10:00 to 13:30

pm
Observed GEOS-Chem
-16% -28%
-6% -13%
-26% -22%






Biomass burning mainly in
afternoon

e
~
e
/

Jun Wang

Relative increase in NO , column from
10am to 1:30 pm

Observed GEOS-Chem
Africa: +48% +16%
Indon.: +60% +10%

Brazil: +54% +13%



