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1. Introduction
•The upper troposphere, lower stratosphere (UTLS)

is important for transport processes into the strato-
sphere and the water cycle

•Model studies have shown that stratospheric water
vapor is important for surface climate

•Not many dense, long term measurements of wa-
ter vapor available in the UTLS

2. SCIAMACHY
•Scanning Imaging Absorption Spectrometer for At-

mospheric CHartographY, on Envisat
•Measurements: 08/2002–04/2012
•Sun-synchronous (10:00 AM local equator cross-

ing time)
• Limb spectra at about 12.0, 15.3, 18.6, 21.9,

25.2 km used for water vapor retrieval
•Vertical resolution / sampling: 2.5 / 3.3 km

3. H2O retrieval V3.01
•SCIAMACHY channel 6, near infrared, 1353-

1410 nm

Water vapor profile retrieved from
SCIAMACHY and balloon

measurement.

•Scattered solar radiation
•Retrieval with SCIATRAN

using optimal estimation,
correlated-k, multiple
scattering, and Tikhonov
regularization [2]

• Includes retrieval of
CH4, scaling of the tro-
pospheric column and
albedo

and time series
4. Clouds, coverage,

•Data filtered for clouds at or above 12 km (SCODA
V1.9), South Atlantic Anomaly (SAA), and retrieval
convergence.

•Very time-consuming retrieval: data set contains
every 2nd day, 45◦S–45◦N, every 8th day globally.

Coverage in May 2006 and latitudinal coverage for the time series from
08/2002–04/2012.

Time series from 08/2002–04/2012, for zonal mean for 30◦S–30◦N.

5. Comparisons
5.1 Methods and collocation criteria

Instrument Distance Time Time period Number
difference with collocations of collocations

MLS V3.3 100 km 6 h 2004–2012 13680
MIPAS V5R 200 km 6 h 2005–2012 26082
ACE-FTS V3.0 500 km 6 h 2004–2010 1850
HALOE V19 500 km 6 h 2002–2005 1348
SAGE II V6.2 500 km 6 h 2005–2005 1297
Balloon CFH 1000 km 5 h 2005–2008 44
SCIA Solar Occultation 500 km 6 h 2002–2012 2009
SCIA Lunar Occultation 500 km 6 h 2004–2008 30

•Mean percentage difference: SCIAMACHY-
other/((SCIAMACHY+other)*0.5) * 100 (solid), debiased standard
deviation (dotted) and standard error of the mean (error bars) of
SCIAMACHY data and other measurements

• Interpolated on SCIAMACHY retrieval grid (black) or smoothed with
SCIAMACHY Averaging Kernel (green or colored)

•AVK effects the comparisons both for vertically high resolved data
and satellite data with a similar resolution as SCIAMACHY.

Mean percentage difference to
Cryogenic frost point (CFH) data:

same data set as [2], different
sub-sample.

5.2 Lunar Occultation

Mean percentage difference to
SCIAMACHY Lunar Occultation

data [1].

SCIAMACHY Limb and Lunar Occultation data, gridded, at 21 km altitude.

5.3 MIPAS KIT V5R

Difference in the annual cycle compared
to MIPAS KIT V5R.

Difference on a 10◦ grid to MIPAS KIT V5R.
Mean percentage difference to

MIPAS KIT V5R.

5.4 Overview

Comparisons between water vapor retrieval V3.01 from SCIAMACHY Limb measurements and other
data sets. Above: all available data, right: different latitude bands. Mean percentage differences are

shown for collocated profile and smoothed with the Averaging Kernel of SCIAMACHY.

Summary
•Retrieval of water vapor in the UTLS
•Result from SHARP / SPIN: Time series 08/2002 to 04/2012, every 2nd day, 45S–45N,
every 8th day globally (V 3.01), available as profiles and gridded on 5x5 deg (NetCDF)

•Data filtered for clouds above 10 km, SAA, and retrieval convergence
•Differences to other data sets vary regionally and seasonally:
– Hygropause broader
– Possible wet bias below 20 km, small dry bias above, especially in northern hemisphere

•Possible reasons for differences: differences in sampling, aerosols correction?
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