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Introduction

The satellite constell ation concept consists of a series of projects mitiated by the Committes on
Earth Observation Sztellites (CEOS) to bring zbout technical and scientific cooperation and
collzboration among space agencies that broadly meets the objectives of the intemational Group
on Earth Observations (GEO) as well s the CEOS zgencies. The constellztion concept promotes
missions or data preducts that serve the broader science and applications community and has
been endersed by the “GEQ Work Plan, 2007-20097, The purpose of the constellations 15 not to
develop 2 new set of mission requirements but to develop a “virtual™ system consisting of space
and ground segments mesting endorsed end-user requirements. The constellation referenced m
this document is the Atmospheric Composttion Constellation (ACC), which 15 ene of four
constell ations teams mitiated by CEOS i late 2003, The ACC is supportzd by the following
agencies: CNES, CSA, EC, ESA, EUMETSAT, JAXA, NASA NIVE, NOAA and USGS.

Ecoapsiem - Bocietal Beseftf

Scope

The CEOS Systems Engmesrimg process is based on 3 focus arees: (1) Requirements — estzblish
baseline verifizble system requirements, (2) Assessments — conduct zssessments of current, -
development znd planned systems agzimst requirements to identify critical paps, and

(3) Architectures — develop solution architectures that address identified gaps and optimize
systems to achieve the established requirsments.

Estzblishing baseline verifiable requirements is the foundation of systems engineermg. In order
to adequately 2ssess the state of 2 system, itis essentizl to measure its state against 2 known set
of goals and requirements. Only then can one develop future selutions and architectures that
meet the stated requirements. It is recognized that this process is complex, mvelves the
participation of many CEOS agencies, and requires contmuous adjustment to reflect the latest
information and priorities. Ones estzblished, it is anticipated that this process will be 2 great
benefit to the CEOS Constellztions.
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The source of the ACC system requirements 15 based on existing mformation from the many
CEOS supportmg zgencies. These resources will be uzed to formulzte 2 combmed set of
requirements for the assessment of current, m-development and planned ACC missions, as well
as for the development of future ACC architectures. These refersnces are listed 2t the end of this
document.
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Land Surface Imaging Constellation
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- Global cloud-constrained analysis: Investigate trends of surface access
reduction due to realistic cloud interference based on historical cloud
cover datasets. Accesses were only computed when cloud coverage was

less than 20% (modeled after on-orbit Landsat 7 performance).
Mission Period: 12/21/05 — 12/26/05
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Result: Analysis coincides
with winter mean cloud
variations obtained from
the International Satellite
Cloud Climatology Project
(ISCCP).
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Preliminary results

ST ST —— _suggest larger reductions
in coverage are

Landsat 7 42% 10% 32% . .
RapidEye 59% 1% 5504 proportlonal to an Increase
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Longer simulations (underway at NASA LaRC) of seasonal variations can further increase the fidelity of assessing cloud interference.




