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ABSTRACT

A new version of the Air Mass Corrected Differential Op-
tical Absorption Spectroscopy (AMC-DOAS) approach
for the retrieval of water vapour total column amounts
from measurements in the spectral region around 700 nm
has been applied to measurements of the Global Ozone
Monitoring Experiment (GOME) on ERS-2 and the
SCanning Imaging Absorption spectroMeter for Atmo-
spheric CHartographY (SCIAMACHY) on-board the Eu-
ropean environmental satellite ENVISAT. In this paper it
is shown that GOME and SCIAMACHY water vapour
data can be combined, resulting in a long-term time se-
ries covering already more than 10 years. Depending on
the life time of SCIAMACHY this time series will con-
tinue further. In addition, the GOME-2 instruments on
the series of operational meteorological satellites Metop
will extend this data set, as first preliminary retrieval re-
sults confirm.

1. INTRODUCTION

Global water vapour total column amounts have been de-
rived from measurements of the Global Ozone Monitor-
ing Experiment (GOME, see e.g. [1]) on ERS-2 and the
SCanning Imaging Absorption spectroMeter for Atmo-
spheric CHartographY (SCIAMACHY, see e.g. [2]) on-
board the European environmental satellite ENVISAT.
For this purpose, the Air Mass Corrected Differential Op-
tical Absorption Spectroscopy (AMC-DOAS) approach
(see e.g. [3, 4, 5] for details) has been applied to GOME
and SCIAMACHY nadir measurements in the visible
spectral region around 700 nm. Similar retrievals have
been performed by other parties (see e.g. [6, 7, 8, 9, 10]).
GOME and SCIAMACHY water vapour total column
data are available over both ocean and land, but only mea-
surements on the day side and under (almost) cloud free
conditions can be used. The GOME and SCIAMACHY
results do not rely on any other measurement data, thus
providing a completely new and independent data set. As
a first application of GOME water vapour data in the con-
text of climatological trend analysis [11] shows, GOME-
type instruments can lead to an additional, completely in-
dependent global water vapour data set suitable for cli-
matological studies.

In this paper an updated version of the AMC-DOAS wa-
ter vapour products for GOME and SCIAMACHY is pre-
sented. The derived GOME and SCIAMACHY water
vapour columns are compared with previous versions and
with each other, in order to show that a combination of the
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two data sets is possible and to verify similar investiga-
tions [12] which were based on the previous AMC-DOAS
water vapour data set. Furthermore, a first comparison
of SCTAMACHY water vapour columns with preliminary
AMC-DOAS retrieval results using spectra measured by
GOME-2 on Metop is performed.

2. GOME AND SCIAMACHY GLOBAL WATER
VAPOUR DATA

GOME data are available since June 1995 until present,
although with reduced coverage since June 2003. SCIA-
MACHY data are available since August 2002 until now.
Recently, a complete reprocessing of GOME and SCIA-
MACHY water vapour data products has been performed
involving an updated version of the AMC-DOAS re-
trieval program and — in the case of SCIAMACHY - also
updated Level 1b data products. The resulting new data
products have the version number 1.0. The main changes
with respect to the previous AMC-DOAS version is that
the radiative transfer data base used in the retrieval has
been recalculated in order to consider changes in the HI-
TRAN spectroscopic data [13]. For the SCTAMACHY
water vapour retrieval data the following additional mod-
ifications apply:

e The water vapour data are mainly derived from the
SCIAMACHY reprocessed Level 1b Version 5 data
set. Gaps in this data set have been filled (as far
as possible) by near-real-time (NRT) data of either
Level 1b version 5 or (since May 2006) version 6.

o The SCIAMACHY retrieval is now based on (except
for additive offsets) uncalibrated Earthshine radi-
ance and solar irradiance data. More specifically, in
the extraction of the Level 1b radiances only mem-
ory effect correction, dark current correction and
wavelength calibration are applied. The irradiances
are based on uncalibrated solar spectra derived from
measurements involving the ASM (Azimuth Scan-
ner Module) diffuser. When no actual ASM diffuser
spectra were available (which is the case for 2002
data), the ASM diffuser spectrum of 9 April 2003
(also provided in the Level 1b product) was used.

e The Doppler shift for the solar reference spectrum is
now read from the Level 1b product (earlier versions
used a fixed value). This is however a minor change
which has not much influence on the derived water
vapour products.















Figure 8. Annual mean water vapour total columns derived from GOME (1996-2002) and SCIAMACHY (2003-2006).
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