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Overview

" Historical perspective

® |nternational collaboration needed to
address global change

" The Way Forward




An Historical Comparison

Pre-1957 |




T

4
0 |||._.|Vm|||
7

o D S =
]
]
]
]

sion-related Debris

.Im
O
i e
S—
-
©
LL]
=
2
S

jec

Cataloged Ob

s103lqo pabojeje) jo JaquinN




Connecting Satellite Observation
Systems to GEOSS

" Integrate observing systems,
nationally and internationally,
to benefit from the increased
number and distribution of
observations of any given
event

" |dentify measures to
minimize data gaﬁs — to move
T TR PN toward a comprehensive,
iy Vb coordinated, and sustained
Global Earth Observation
“System of Systems”




Space-based Component of WMO'’s Global
Observing System (GOS)
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Agencies Contributing to WMO’s GOS




UN Framework Convention on Climate
Change (UNFCCC)

" Actions from COP -10, 11, and 12

= “Satellite Observation of the Climate System: The
CEOS Response to the GCOS Implementation Plan™

" Response covers atmospheric, oceanic and
terrestrial domains, as well as cross-cutting issues

= 59 actions identify where additional resources are
needed to fill gaps

= Calls for a major, sustained satellite component
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GCOS 26 Essential Climate Variables
(ECVs)

Surface Wind Speed and Direction
Upper-air Temperature

Water A Vapour

Cloud properties

Precipitation

Earth Radiation Budget

Ozone

Atmospheric reanalysis

(multiple ECVs)

Aerosols

Carbon Dioxide, Methane and other
Greenhouse Gases

Upper-air Wind

0.1
0.2
0.3
0.4
0.5
0.6
0.7

Sea Ice

Sea Level

Sea Surface Temperature
Ocean Colour

Sea State

Ocean Reanalysis

Ocean Salinity

Lakes

Glaciers and Ice Caps, and Ice Sheets
Snow Cover

Albedo

Land Cover

fAPAR

LAI

Biomass

Fire Disturbance

Soil moisture




CEOS Virtual Constellations

" Synergies among national and regional satellite programs and
focus dialogue and resources

Atmospheric composition
Global precipitation

Land surface imaging
Ocean surface topography
Ocean color radiometry
Ocean surface vector winds

= Common guidelines

= Optimal end-to-end capabilities

. Coordmated user reqmrements for future systems




Satellite Observations for Climate —
Example of Domain ECV Status

Atmospheric Domain ECV Status as of Mid-2006
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Land Surface Imaging Constellation
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Working Across Spatial,
Temporal Resolu

t




Landsat 7 Archive

Daytime Landsat 7 Saleable Scenes
01 June 1999 through 02 March 2006
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Urban Growth -- Las Vegas, Nevada
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UNEP’s Atlas [T

of our o |
Changing Ve R |
Environment  ESatuseE: -
“One Planet,

Many People”

Al’'lsawiyah
Saudi Arabia

12 Feb 2004




Land Subsidence

« More than 80% of the identified 17,000 square
miles of land affected by subsidence in the
Nation is a consequence of our exploitation of
ground water -- National Research Council,
1991

 Most of the ground-water related subsidence
Is caused by the compaction of susceptible
alluvial aquifer systems that typically
accompanies overdraft of these systems

California’s Central Valley




Major U.S. aquifers and locations where subsidence

has been attributed to groundwater pumping

California Salinas Valley
Antelope Valley
Coachella Valley
Elsinore Valley

LaVerne area

San Bernardi

San Benito Valley

San Gabriel Valley
San Jacinto Basin

Idaho . . NE\' hrsqr
Nevada Raft River area Colorado Atlantic City-Oceanside area
LasVegas Valley Denver area Barnegat Bay-New York Bay =

coastal area i3
1 - by _*:?L;
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no area ~
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LucerneValley  San Joaquin Valley Delavare
Mojave River Basin  San Luis Obispo area Bowers area
Oxnard Plain Santa Clara Valley Do ari
Pomona Basin Temecula Valley
Sacramento Valley ‘WolfValley

South Central Virginia

Major alluvial aquifer systems in
the conterminous United States

Modified from Galloway et al., USGS Circular 1182,

Arimna

Avra Valley

East Salt RiverValley

Eloy Basin

Gila Bend area

Harquahala Plain

San Simon Valley
tanfield Basin

New Mexico
Albuguergue Basin
Mimbres Basin

"\

Louisiana
Baton Rouge area
MNew Orleans area

Georgia

Franklin-Suffolk area
Williamsburg-West
Point area

Savannah area

Texas
Houston-Galveston
Hueco Bolson-Hl Paso, Juarez

Tucson Basin
West Salt RiverValley
Willcox Basin




Subsidence due to Ground-Water
Withdrawals

90 mm
Subsidence

Tucson
Arizona o

November
1992 to
January 1997

INSAR data from
Envisat




Global Sea Level Rise
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Satellite Altimetry

" Unique system to
observe global
variations in sea

level rise




NO, Images for April 15, 2004
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Importance of the Value Chain

Societal Need

Societal Benefit

e Disaster Warning System
Volcanic Eruption Ash

Improved

Indexes and

Forecast

Products ______________________________|
nd models F R R

missions Improved = AC _
provide technology Measurements Cons_;ellatlon
limited T provides
continuity ’ improved

and coverage continuity and

coverage




Maximizing Data Quality and Usability

Satellites Satellite Consistent Essential
& sensors data

Calibrated Climate
data sets oroducts Users

" Regional/Specialized Satellite Centres for Climate
Monitoring (RSSC-CM)
= Concept agreed following CM-7 guidance
" Implementation Plan developed
= Executive Panel to meet on 25-26 February




Working toward an integrated space-based
observing system — Mt. Etha InNSAR




| YeTeR
Policy Maker!




Challenges Facing the Community

" Different approaches/terminology among
different sectors and/or organizations —
confusing to many

" Research to Operations Transition (R20) --
Remarkable record of satellite observations
derived from instruments largely designed for
weather forecasting

" Data Sharing Principles -- WMO Resolutions 40
(met) and 25 (hydro)
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The Way Forward

..... both satellite and in situ data are
required to better monitor, characterize,
and predict changes in the Earth
system. While in situ measurements
will remain essential and largely
measure what cannot be measured
from satellites, Earth-observation
satellites are the only realistic means to
obtain the necessary global coverage,
and with well-calibrated measurements
will become the single most important
contribution to global observations for
climate.




Summary

" Historical perspective

® |nternational collaboration needed to address
global change

" The Way Forward — Working together with
academia, industry, and policy makers




