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HCHO Product
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By dlicking on Data Access you will find

harmonized vertical columns of HCHO derived

from satellite observations from GOME,

SCIAMACHY, OMI, and GOME-2 for the period
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One of the main goals of the QA4ECV project is to define community best
from satellite instruments. QA4ECV develop retrieval algorithms for the Land ECVs surface albedo, leaf area index (LAl), and
tive photosynthetic radiation (fAPAR), as well as for the Atmosphere ECV ozone and aerosol precursors nitrogen dioxide (NO

(HCHO), and carbon monoxide (CO).
Here we present the first results of the QA4ECV HCHO product for the OMI, and GOME
-359 nm spectral interval, allowed by improved quality of their recorded spectra. The use of a mean background radiance as DOA
spectrum allows for a stabilization of the retrievals. The selection of reference spectra is line
based on the reference sector method has been implemented in the QA4ECV HCHO algorithm, as it further reduces retrieval uncer
As for NO 2, HCHO profiles from the TM5

Ajoint product by: BIRA-IASB, KNMI, MPI-C. University of Bremen, and Wageningen University
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The QA4ECY HCHO Essential Climate Variable precursor product contains harmonized HCHO column densities for the period 1996-2016. Specifically, the provided
product is the tropospheric vertical column density,

The HCHO ECV data provides geophysical information for each and every ground pixel observed byGOME, SCIAMACHY, OMI, and GOME-2A, without the additional

binning, averaging or gridding typicallyapplied for Level 3 data. In addition to vertical HCHO column densities, the product contains intermediate results, such as
the result of the spectral fit, fitting diagnostics, the averaging kernel, cloud information, and algorithm and product error estimates.

Traceability Chain

By licking on the Traceability Chain you willfind
specific information on how the HCHO ECV
precursor s retrieved.
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-mp model are used as a priori in the AMF calculation. These are provided on a 1°x1° latitude -
longitude grid. Every step of the retrieval algorithm is documented via traceability diagrams available on the QA4CV website,
detailed information on the algorithm settings and auxiliary data sources, in order to be used for quality assurance and vali

Do you have questions on how the satellite HCHO
data is produced, how good it is, or how useful for
your application? Then please post your questions
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DOAS Fit

» Apply consistent retrieval settings to multiple sensors

Fit window

Reference spectra

al., EGU 2016, OCIO)

Fit A: 328.5-359 nm (GOME, GOME-2, OMI)

Fit B: 328.5-346 nm (GOME, SCIAMACHY, GOME-2, OMI)

Fit C: 328.5-346 nm with BrO prefit (GOME, GOME-2, OMI) for
testing and comparison with existing BIRA TEMIS products
HCHO, 03 223K and 243K, Br0, NO2, 02-02, Ring, NL 03 terms.
Additional correction for E/W bias window of GOME-2 (Richter et

- more spectral interferences, ex. polarization
structures in scanning sensors.
+ Link between OMI and GOME-2

Background Daily earthshine radiances in the Equatorial Pacific

spectrum [-5°, 5°], [180° 200°]
per row (OMI): well tested - ready
per LoS (GOME, SCIAMACHY, GOME-2): Just implemented for
GOME-2

FitA: FitB:

+ more spectral information => reduction of + lass spectral interferences

the noise

less spectral information
Consistent and robust SCD record for 1995-
2015

» AMF calculation
» Optimise the consistency of NO, and HCHO Data Records

Forward model parameter GOME, SCIAMACHY, GOME-2 omi

Terrain albedo OMI 5-yr climatology (2005-2009) [Kleipool et al., 2008]
Note: monthly minimum LER @340nm
Terrain height GTOPO30 terrain height GMTED terrain height
[Danielson and Gesch, 2011]
Cloud fraction/pressure | FRESCO+v6 0,0, cloud retrieval v2
[Wang et al,, 2008] [Veefkind et al., 2016]
INEW
HCHO and NO, profile | TM5-MP 1° x 1 interpolated to pixel center [Williams et al., 2016] {NEVY.

INEW: updates compared to BIRA TEMIS HCHO products

OMI AMF Jan. 2005 ‘OMI AMF Aug. 2005

Uncertainties

Main product quantities  Associated uncertainties

HCHO tropo. VCD (N,) tropo ved uncertainty random

tropo ved uncertainty systematic

amf albedo uncertainty,

amf cloud fraction and cloud pressure uncertainty,
amf a priori profile uncertainty

scd hcho uncertainty random,

scd hcho uncertainty systematic

ved hcho correction uncertainty

tropo. AMF (M)

SCD (N,) and SCD
correction (N, ;)

VCD correction (N, )

Equation for the estimation of uncertainty of HCHO columns
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* Oy syse’: SUmmed in quadrature
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Fit C: BIRA TEMIS
product

Gome-2 Slant Columns

Main updates compared to BIRA
product:
— Radiance used as DOAS reference
spectrum are now selected per VZA bin
— Pseudo cross-section for scan angle bias
in fit A (Richter et al., EGU 2016, OCIO)
Results show less E/W stripes.
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poorer for OMI (less spectral info,

FWHM 0.5nm). s

F m with BrO pre-fit

it C: 328.5-346 ni
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Main updates compared to BIRA
product:
— Improved wavelength calibration
— Ring correction (Vountas to Chance)
— Fit of slit function resolution change
v’ Good agreement between fits A and C

OMI Vertical Columns

Compared to BIRA TEMIS product:
Less structures related to
clouds/altitude.

More contrast between land/sea.
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Better spatial resolution.

* Differences can be large.

BIRA TEMIS product (fit C)
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First comparisons with BIRA TEMIS OMI v14
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