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formations as a way to accomplish complex Earth
Observation (EO) scientific objectives by exploiting
synergies between different missions is not new and the
success of these missions has further increased the
interest within ESA and the wider European EO
community for further applications of this concept [1].

The MetOp and MetOp Second Generation series of
polar-orbiting meteorological satellites operated by the
European Organisation for the Exploitation of
Meteorological Satellites (EUMETSAT) are planned to
provide long-term, continuous EO data streams into the
post-2020 timeframe and provides an ideal mission
operation context for an ‘Atmosphere’ convoy proposal
as elaborated by ESA.

For the meteorology theme the gCMW concept has
been selected by ESA for further assessment and both
the ‘Atmosphere’ meteorology theme and the selected
concept are addressed in this paper.

3) Obtaining winds at several heights by using
different visible and infrared frequency channels.
This information would greatly complement the MetOp
instruments to vertically resolve dynamical structures.
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The important role of satellite observing systems for
these observations is well documented in the World
Meteorological Organisation Rolling Requirements Review
(WMO RRR [2]) and in Atmosphere Theme Report of the
Integrated Global Observing Strategy (IGOS) [3]. They
have been crucial in reaching our current level of
understanding of the atmosphere; however, there are
still major challenges which limit our understanding and
ability to model key atmospheric processes. Accurate
description of the 3D wind is fundamental for advancing
numerical weather prediction (NWP), and the assessment
and prediction of climate change. To obtain accurate
estimates of initial conditions, advanced data assimilation
systems and observations are needed. To date,
mesoscale winds are not well exploited in global NWP
and climate models and phenomena of turbulence and
convection are not explicitly represented in these
models. These phenomena are however initiating
atmospheric dynamics and are the basis of the
interaction of the troposphere with the surface and
stratosphere.
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The technical challenge of convoy missions is in ST gcMw See MISR and MISRlite (WINDS)
satellite formation flying (within minutes), which is Wavelength/Frequency IR, VIS Day and night coverage, diverse heights
obviously useful to observe fast processes. Convective Polarisation Control cloud polarization effects
scales are only a few tens of minutes and a few hundred Swath 1500 km Goal
meters in horizontal scale, posing further requirements Incidence angle +50° and 0° To obtain accurate geometric heights
to temporal and horizontal resolution if one wanted to Pixel on surface 100(G)-500 m (T) To obtain accurate geometric heights
follow these. Convection process studies need cases with Spatial resolution 1(G) - 50 km (T) Depending on atmospheric targets
high re;olution of ct_)incident dynamics and clouds. While Vertical resolution 500 m
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resolution for processes associated with clouds, i.e.,
typically 10 minutes, they lack in particular vertical
resolution. LEO satellites may provide somewhat
improved vertical resolution, but lack time resolution. To
better understand these physical processes,
simultaneous height-resolved measurements of wind,
humidity, temperature, cloud, aerosol and precipitation
would be required with preferably a very high temporal
resolution.
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Conclusions

To investigate the potential that spacecraft constellations and formations present for Earth Observation, three ESA “Earth
Observation Sentinel Convoy” studies are currently underway as part of the Support to Science Element (STSE) of the
Earth Observation Envelope Programme (EOEP) of the European Space Agency (ESA). The gCMW concept has been
identified to provide height-resolved day-and-night mesoscale winds near cloud tops. After a technical feasibility
assessment, several of its characteristics may be further optimized for measuring, e.g., convective-scale clouds.

IWW12, Copenhagen, 16-20 June 2014



