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Abstract. ACCURATE is a concept for a satellite mission enabling
simultaneous profiling of trace gases, wind and thermodynamic
parameters of the Earth's atmosphere. Measurement principle and first
performance simulation results are presented here.

1. The ACCURATE mission concept

ACCURATE [4CCURATE, 2005] applies a combination of two forms of the
occultation technique (Fig. 1): LEO-LEO Microwave Occultation
(LMO) and LEO-LEO Infrared Laser Occultation (LIO). From measure-
ments of phase delay/Doppler shift and signal amplitudes/transmissions,
profiles of trace gases and line-of-sight wind (from LIO) as well as
pressure/geopotential height, temperature and humidity (from LMO) can
be retrieved within the UTLS (upper troposphere/lower stratosphere). In
addition, cloud layering, aerosol extinction and turbulence strength may
be derived. As characteristic for the occultation technique, measurements
have high vertical resolution, accuracy and are long-term stable.
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Fig. 1: Schematic view of the ACCURATE technique with sidebar information.

3. Initial Retrieval Performance Estimation

An 1mitial LIO retrieval performance estimation has been done building
and expanding on experience with LMO [4CEPASS, 2005; ACCURAID, 2007; and
references therein]. The focus interest was in greenhouse gases (GHGs),
1sotopes and wind. The results (e.g. Fig. 3) indicate that GHG and
1sotope profiles can generally be retrieved within the UTLS outside
clouds accurate to < 1 to 5 % with a vertical resolution of 1 to 2 km.
Wind can be retrieved accurate to < 2m/s within the targeted vertical
range. Monthly-mean GHG profiles are found unbiased (no time-varying
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2. The novel LIO technique

ACCURATE 1s the first mission applying LIO, whereas LMO was
already studied 1n fair detail previously [4CEP4SS, 2005]. LIO uses carefully
selected SWIR laser channels matching absorption lines of target species
(A,s) complemented by nearby reference channels (4, where the
atmosphere 1s close to transparent (Fig. 2). From differences of log-
transmissions of A, and 4 ¢ profiles of trace species can be accurately
retrieved (best 1f transmissions within -0.5 to -12 dB). The ACCURATE
design schedules 15 A, and 6 A..r channels which were selected using
RFM/HITRAN line-by-line transmission simulations [RFM, 2008; HITRAN,
2008] on the o e
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Fig. 2: Tx-to-Rx transmission spectrum over the ACCURATE spectral range for a tan-
gent height of 15 km (above). Transmission profiles for ACCURATE channels (below).

4. Initial Wind Retrieval Results

A local line-of-sight wind (V) retrieval was developed [EOPSCLIM, 2008]
which is based on observation of CO, or C!1300 line wing-to-wing log-
transmission differences (AATr), resulting from V) induced Doppler
shift, as well as transmissions and their derivatives obtained from model

(Fig. 4):
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the investigation of smooth wind condi- Fig. 4: Transmissions and derivatives
tions (Fig. 5). An enhanced retrieval around the ACCURATE CO, channel.
exploiting information from the whole occultation path via using an
appropriate Abel transform will be developed as a next step. This 1s
expected to provide an accuracy of the retrieval as shown in Fig. 3 also
in non-smooth wind conditions.
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Fig. 5: Initial wind retrieval results assuming simple wind conditions in
three FASCODE atmospheres. The left panel shows the "true” wind.
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