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Committee on Earth
Observation Satellites (CEOS)






28 Member and 20 Associate agencies
and organizations
 Best efforts / voluntary organization
 Represents international EO satellite
community
 NOAA chairs CEOS Strategic
Implementation Team
Space arm of GEOSS
Virtual Constellations for GEO
Also pursuing 59 Climate Actions in
support of Global Climate Observing
System (GCOS) implementation
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CEOS Strategic Implementation Team


SIT Objective




To demonstrate real progress and provide tangible
results in SIT contributions to GEO and GEOSS, as
well as to GCOS in the climate arena

2008 Goals




Strengthen CEOS linkages to GEO, GEOSS, GCOS
Advance Constellations
Align SIT structure to support these efforts
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CEOS Strategic Implementation Team
As space arm of GEOSS, CEOS and its Agencies are pursuing
“actionable” actions and demonstrated results in addressing
GEO Tasks, with a clear set of near-term priorities
 CEOS Space-based Constellations demonstrate the value of
collaborative partnerships in addressing key observational
gaps. The goal is to:









Sustain the routine collection of critical observations
Bridge multiple GEO Societal Benefit Areas, including climate
Maintain the independence of individual contributions
Address data gaps
Harmonize and maximize efforts among space agencies to
deploy Earth observation missions
Avoid overlap among observing systems
Make maximum use of existing assets
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CEOS Constellations


Current Constellations:
 Atmospheric Composition
 Land Surface Imaging
 Ocean Surface Topography
 Precipitation
 Ocean Colour Radiometry
 Ocean Surface Vector Winds
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SIT Alignment


Two highly successful and engaging SIT meetings
where Agency Principals confirmed commitment to
CEOS actions in support of GEO






Monthly tag-ups and progress report to CEOS Chair
SIT Agency Principal tag-ups in preparation for SIT
meetings





SIT-21: April in Woods Hole, MA
SIT-22: September in Tokyo, Japan

Spring 2008: Connected with 20 of 31 Agency Principals
Summer 2008: Connected with 11 of 13 Principals of Agencies
identified as lead for Category 1 actions

Creation of the CEOS Societal Benefit Area
Coordinators
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Climate Actions


59 CEOS-GCOS Climate Actions (CEOS
response to GCOS IP 107)



CEOS –GEO actions (identify current or
propose new climate actions contributing to
climate section of the GEO workplan)
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CEOS 59 “GCOS”Actions
in response to GCOS IP
1. ensuring continuity of climate-relevant satellite measurements
(13 actions);
2. taking a systematic approach to generating fundamental
climate data records (FCDRs) (11actions);
3. preserving climate data records (4 actions);
4. ensuring access to climate data products (10 actions);
5. coordinating international communities and interaction with
users (10 actions); and
6. addressing future measurement needs (11 actions).
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CEOS Climate Action Priorities


A first round of climate actions assessment, in
coordination with GCOS, led to the
identification of:


22 “Priority 1 actions”





32 “Priority 2 actions”





Deemed to be progressed immediately
Capable of delivering significant outcomes within a 1-2
year timescale.
Continuous, on-going, or require additional information
from potential contributors in order to be suitably defined
will not necessarily deliver significant results in the 1-2
year timescale.

5 “Priority 3 actions”


Considered premature at this stage.
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UNFCCC Report


UNFCCC SBSTA invited CEOS to provide an
updated progress report at its 29th session in
December 2008.



Detailed status of Priority 1 actions and plans for
starting new tasks are in the CEOS UNFCCC
report.
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Organization of the Report











Purpose
Background
 CEOS
 GCOS IP and ECVs
Importance of the Satellite Component of GCOS for Climate
Development of the CEOS Climate Action Plan
Status of High Priority Actions for Each Domain
Cross-Cutting Actions
Summary of Key Accomplishments and Future Plans
Appendix 1: Overview of CEOS
Appendix 2: CEOS Actions (separated Priority 1, 2 and 3)
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Initiating remaining actions


Questionnaires were completed



Initiate 17 priority-2 actions
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= new actions (at least 10, goal of 20)

Atmospheric Domain
= priority 1 actions
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Atmospheric Domain

14

Ocean Domain

15

Ocean Domain

16

Ocean Domain

17

Terrestrial Domain

18

Cross Cutting

19

Cross Cutting

20

Cross Cutting

21

Sample Activities Supporting GCOS
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CEOS Action CL-06-01_2
“Provide a four-year extension of the total ozone and ozone profile
Climate Data Records for the SBUV(/2) measurement retrievals.”

The SBUV/2 data for NOAA-16 SBUV/2
(2004 to 2007) and NOAA-17 SBUV/2
(2003 to 2007) has been reprocessed
with the latest instrument
characterization and calibration to
extend the previously released Ozone
Climate Data Record (1979 to 2003)
from SBUV(/2) instruments by four
years.

Figure from NOAA’s 2007 S.Hemisphere Winter Summary
showing total ozone anomalies versus time and latitude.
www.cpc.ncep.noaa.gov/products/stratosphere/winter_bulletins

Significance: The SBUV(/2) ozone CDR’s
are used to determine and monitor
atmospheric ozone trends and variations.
These are compared to models and other
results in creating the international ozone
assessments. The latest report is available
at:
www.esrl.noaa.gov/csd/assessments/2006/

Project Lead: Lawrence Flynn

Recovery of
Ozone as
result
of Montreal
Protocol

1960

1970

1980

1990

2000

2010

Figure from V. Fioletov et al. at the 2008 Quadrennial Ozone
Symposium in Tromso Norway showing deseasonalized global
mean ozone
time series from SBUV(/2) and other sources.
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CEOS Action CL-06-02-4
Reprocess SCIAMACHY
Products
SCIAMACHY provide products of O3,
BrO, HCHO, NO2, SO2, OClO, H2O, CO,
CO2, CH4 and properties of aerosols and
clouds
The data has been reprocessed from the
start of operations – August, 2002 using
the improved calibration and algorithms,

Ozone difference in % between SCIAMACHY and
Brewer data from Hohenpeissenberg, Germany

Significance: Provides critical atmospheric
chemistry datasets for monitoring

Project Lead: Thomas Trautmann, DLR
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CEOS Action, CL-06-05_1
Generation of real-time and historical satellite products over the Arctic and Antarctic
in support of IPY
•Real-time and historical satellite products
(1981 to present) from AVHRR are available
in support of the International Polar Year
(IPY)
Left: Real-time
winds from
direct readout
AVHRR data
acquired at
Barrow, Alaska,
Sept 22, 2008.

•Real-time products being generated at
direct readout sites in the Arctic and
Antarctic include:
•Atmospheric products:
polar winds, cloud fraction, cloud phase, cloud top
pressure, cloud optical depth and cloud particle
size

•Surface products:
ice/snow surface temperature and albedo,
snow cover, sea ice cover, concentration, motion,
and thickness/age.

Significance: This unique suite of real-time
and historical satellite products will provide
data for meteorological and climatological
studies, and will be part of the IPY legacy.

Project Lead: Jeff Key

Right: Decadal
trends in Arctic
winter cloud phase
(100= ice, 0=liquid)
from APP-x 1982 2000. Trends with
confidence levels
larger than 95% are
indicated with +.
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CEOS Action, CL-06-01_3:
Extend SSM/I total precipitable water, rain rates and snow cover products
to June 2008

•The Special Sensor Microwave/Imager (SSM/I)
monthly products was extended to twenty-one
years (July 1987 – June 2008)
•Products include rainfall rate, snow cover, and
total precipitable water. Data is available from
NCDC.
•Rainfall rates are used by the international
Global Precipitation Climatology Project
(GPCP).

•Future work includes reprocessing entire
record using improved satellite intercalibration.

El Nino

Significance: The extended time series of
SSMI products allows us to more accurately
monitor and detect change in the amount
and pattern of climatically important surface
and atmospheric processes such as rainfall.
Project Lead: Ralph Ferraro

Lower SST
(La Nina)
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CEOS Action, CL-06-01_7 Reanalyzed global sea ice (1987 – 2005)

Reprocessing of daily ice concentration products from
SSMI for 1987 – 2007 using latest algorithms and most
current ECMWF reanalysis for atmospheric corrections.
Reprocessing is on-going and is expected to be
completed in December 08, using SMMR data (1978 –
1987)
http://sat.met.no in NETCDF

Significance: Provides critical ice cover
datasets for monitoring sea ice and for use
in models.

Project Lead: Soren Anderson, Norwegian Ice SAF
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CEOS Action, CL-06-01_3:
Extend long-term time series of AVHRR (clouds, aerosol, surface temperature,
vegetation index) to June 2008
•AVHRR data from 2006 – July 2008 was
reprocessed

Example AVHRR false-color image from NOAA-18

•This extends the AVHRR Pathfinder
Atmospheres Extended (PATMOS-x) datarecord from September 1981 – July 2008.
•Products include clouds, land and sea surface
temperatures, aerosols and vegetation index.
Cloud anomaly over
Brazil in 2007
Climatogically significant
low cloud amounts may
be due to excessive
agricultural burnings in
response to higher
demands of biofuels

Corresponding derived Cloud+SST image

Significance: Provides the longest satellite
record of clouds, aerosols and surface
temperatures for climate studies.
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Project Lead: Andrew Heidinger

CEOS Action, CL-06-02-4
Global datasets & accessibility from GlobCarbon and GlobColour,

GlobColour: Ten year dataset
(1997 – 2007) derived from
MODIS, MERIS, SeaWifs can
be accessed at
www.globcolour.info
GlobCarbon: 9 years available
derived from SPOT-4 , SPOT5, ATSR-2, AATSR and MERIS
: consists of land products
such as Burn Scar, Leaf Area
Index, fraction of absorbed
photosynthetically active
radiation (fAPAR), and
vegetation growth cycle.
http://dup.esrin.esa.int/ionia/glo
bcarbon/products.asp
Project Lead: Einar-Arn Herland

Mean LAI June 2002

Significance: Provides essential datasets
for carbon surface/air exchange studies and
carbon modeling.
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CEOS Action, CL-06-01-4
Reprocessed altimetry (Radar Altimeter 2) and atmospheric chemistry
products (SCIAMACHY, GOMOS and MIPAS)
from ENVISAT
ALTIMETRY: Proposal for the development of the “ERS Altimetry reprocessing chain” has
been received and is under review. The Envisat IPF (version 6.0) has been validated.
Reprocessing will start soon.
GOMOS: The new baseline for IPF version 6.0x is currently under verification testing by the
ESL and selected validation teams. A full mission reprocessing will be done with the
corresponding IPF 6.0x. Reprocessing will start soon.
MIPAS: Processor baseline is under IPF implementation by industry. Due to significant
problems encountered, the IPF delivery is not expected before October 2008. As with all other
atmospheric chemistry instruments a validation exercise will be organised using the TASTE
and EQUAL* collocated measurements before the reprocessing. Reprocessing will start
soon.
SCIAMACHY: second reprocessing cycle completed : period August 2002 – September
2007. The complete Level 1b and Level 2 dataset is available at D-PAC by FTP. Currently, the
next processor version for Level 1b and Level 2 are under implementation, with an anticipated
start of the third full mission reprocessing in Q1/2009.

*: ESA-funded projects
Project Lead: Einar-Arn Herland

Significance: reprocessing of historical datasets to obtain
consistent long-time series of satellite records
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Coordinate with other programs to
generate climate data records



GSICS (Sensor Intercalibration)




RSSC – CM (Climate Data Records)




With CEOS Working Group on Calibration and
Validation
With CEOS Working Group on Information
Systems and Services

GEWEX project (ISSCP, GPCP, GACP)
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Conclusions


CEOS Actions supports GCOS Essential Climate
Variables requirements



Start 17 more CEOS “GCOS” actions to be started in
2009



CEOS “GEO” Actions complements the 59 CEOSGCOS actions. Will continue in 2009.



Atmospheric Domain – strong GSICS/RSSC-CM role for
developing climate data records



Developing climate teams for key Climate Data Records
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