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From Climate Observations

Climate Observations

® NOAA is the U.S. focal point for
operational environmental
observations, for which climate is a
large part

(® We continue to develop strong
observation and data management
infrastructure

@ Satellites

« Atmospheric observations
@ QOcean observations

@ Land observations

(® Assure integration of these systems
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to Decision Support

Decision Support

(® NOAA produces a broad suite of
climate information and tools to
help business, industry, and
governments plan for and adapt
to future climate and inform the
decision making process



NOAA Satellite and Information Service

Supports NOAA

NOAA'’s Satellite and Information Service supports NOAA'’s mission and goals by:

« Acquiring and managing the Nation’s civil operational environmental satellites
» Developing and disseminating satellite data products

* Operating the NOAA National Data Centers

Weather and Water Climate
¥ o :
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NOAA Satellite and Information Service
Supports NOAA

Online data management systems

provide information to coastal managers
@ at real time

Coral Reef Watch’s Satellite Degree
Heating Weeks monitors for bleaching
potential
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NOAA Satellite and Information Service
Supports NOAA

Ozone layer is
monitored by the
NOAA polar
orbiting satellites

Ocean surface temperature and wind
data more accurately determine areas
of reduced nutrient upwelling during
El Nifio. W =X

Vegetation Health Index

Vegetation health maps help to
produce drought forecasts for
agriculture and famine

— o preparedness.
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NOAA Satellite and Information Service

’ Supports NOAA

=
Serve society’s needs for weather and water information...

Improved models for predicting the impact
of intense hurricanes.

Ability to now-cast the occurrence of E;_
oceanic blooms, including jellyfish and £
harmful algae.
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NOAA Satellite and Information Service

Supports NOAA

Support the Nation’s commerce and transportation..
More advanced wind forecasts, reducing costs to airline operations

Ice and bathymetry maps plot navigable areas through the world’s shipping
lanes, increasing safety, and reducing tlme and cost of transport
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NOAA Satellite Programs

Polar-orbiting Operational Geostationary Operational
Environmental Satellites Environmental Satellites
(POES) (GOES)
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Data
Acquisition
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Equator Point
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Orbit Path /
S
Each satellite covers the entire Continuously monitors the
Earth twice per day Western Hemisphere

Same geographic image over time
Full image every 30 minutes
Northern Hemisphere imaged every 15 minutes

» Each orbit is 102 minutes

* Global coverage every 12 hours with 1 satellite

* Images are global and include the poles

« Information is used for long-term weather Usable images between 60°N and 60°S
forecasting and climate monitoring Information is used for short-term weather
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GOES Satellites

e Weather sentinel — constant monitoring of:
@® Hurricanes
@® Severe storms
@ Flash floods

e |nput to weather models, forecasts and
warnings

e Sea surface temperature monitoring for
fisheries and climate

e \Winds for aviation

e Solar imagery for communication satellites,
utility companies, and astronaut safety

e Environmental data collection—buoys, rain
gauges, etc.

e Search and Rescue

e GOES data shared globally
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POES Satellites

POES Satellites provide global environmental observations in
support of operational requirements for:

(® Weather Forecasting and Space Environment

(® Detection of significant environmental events
(e.g., fires, oil spills, volcanic eruptions)

(P Measurement of climate variables
(e.g., atmospheric ozone)

(® Ocean observations (e.g., sea surface
temperature)

@ Collection of data from surface platforms
(e.g., buoys)

($ Search and rescue
POES data shared globally
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’ GOES-R: Next Generation

Geostationary Satellites

Program Is timed to ensure continuity of
geostationary satellite coverage

Provides significant improvements over current
satellites:

(® More timely and accurate weather forecasts
(P Better spatial and spectral resolution

(® Improved operation
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NPOESS: The Next Generation

Polar-orbiting Satellites

Provide a national, operational, polar-
orbiting remote-sensing capability,
exceeding the capabilities of past
systems

NPOESS NPOESS

Converges separate NOAA and Air Force
satellite programs into a single joint
program

Improve the country’s weather
forecasting ability and climate research

Encourage international cooperation

NPOESS data will be shared globally
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Continuity of Polar Operational

Satellite Programs

CY 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 |2015 | 2016 | 2017 [2018 | 2019 | 2020
DMSP F13

AM |
Orbit DMSP F17

DMSP F19

DMSP F20
DMSP F16
|
DMSP F18
Mid AM - NOAA 17
Orbit I I
METOP-A
ME'll'OP-B
| |
METOP-C

NP(I)ESS C|2

Extended operation
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Restoring Climate

Measurements

NOAA and NASA working with OSTP to address de-manifested NPOESS climate
Sensors

@
@
@
@
@

Total Solar Irradiance Sensor (TSIS)

Earth Radiation Budget Sensor (ERBS)

Ocean Altimeter (ALT)

Ozone Mapping and Profiler Suite (OMPS) — Limb Subsystem
Aerosol Polarimetry Sensor (APS)

Several options under consideration, including returning instruments to the
NPOESS platform or flying instruments on other spacecraft.

@

Also providing accompanying assessment of requirements for associated Climate Data Record science
and stewardship

National Research Council held workshop, Options to Ensure the Climate
Record from the NPOESS and GOES-R Spacecraft, on June 19-21, 2007/, to
review options to recover measurement capabilities

@

Workshop Report released in October 2007; final report and recommendations expected in early 2008
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Climate Sensor Schedule

sgreement Status 2007 (2008 (2009 [2010 (2011 (2012 2013 [2014 [2015 [ 2016 [ 2017 [2016 | 2018 [ 2020 [2021 2022 [2023 [ 2024 [ 2025 [ 2026 | 2027 | 2025 [ 2029

Senszar

Total Solar liradiance
SORCE [MASA)
GLORY (MASA)

Earth Radiation Budget
ACIA, (MNASA)

SORCE / TSI
GLORY / TIM

AQUA | CERES

F%-54 China (Chis) hot needed FY-3A | ERM

F-38 China (ChA] hot needed FY¥-3B / ERM

Megha-Tropigues/ScaRab (ISRO FCMNES) Meeded Megha-Tropique; J’ScaR_ab

FY-3C Chira (Chis) Mot needed . FY-3C /ERM !

MPOESS-C1 HPOESS-C1 / CERES

F-3D China [(ChiL) Mot needed F¥_3D / ERM

F-3E China (ChiA) hot needed F¥-3E / ERM

F-3F China (ChA) hot needed

F-3G China [Cha) hot neeced FY-3G / ERM

Ocean Topography (Altimetry)

Jason-1 (MASA fCHES) Jason-1 ’P‘:"“id“;“Q

EMVISAT (ESA) In place ENVISAT [ RA-2

OSTh (MOAA [ FASA) g

SARAL (CHES /ISRO) Feeded

SEMNTIMEL-3-1 (ESA) Meeded IHEL-3-1 / SIRAL

SEMTIMEL-3-2 (ESA) Meeded SEHTINEL-3-2 / SIRAL
Ozone

EMVISAT (ESA) Mot pursusd ENVISAT / Sciamachy

AURS  [PASAY AURA .I'MLS: JOMI
METOP-1 (EUMETSAT)
MPP
F-38 China [Chaa) Mot needed
METOP-2 (EUMETSAT)
MPOESS-C1
F-30 China [ChA) Mot needed
METOP-3 (EUMETSAT)
FY'-3F China (Cha) Mot needed
MPOESS-C3
Aerosol Properties/ Polarimetry
PARAZOL [(CHES) Mat pursued
GLORY [(MASA)
EarthCARE [(ESa fJaKA) Meeded
Ocean Surface Vector Winds
WRDEAT (LS. MAYY)
METOP-1 (EUMETSAT)

METOP-1 / GOME-2

HPP | OMPS
FY-3B / TOU { SBUS
METOP-2 / GOME-2

HPOESS-C1 / OMPS
FY-30 { TOU 1 SBUS
METOP-3 / GOME-3

FY-3F / TOU / SBUS

HPOESS-C3 F OMPS

PARASOL / Polder

GLOR

! APS
CARE [ Aerosol LIDAR

WIHNDSAT

METOP-1 ! ASCAT

OCEAMSAT-2 (ISR In pracess ocmusnriz .l'Sca;tt
Hv =24, Ching (S04 Meeded HY-2A | Ku-SCAT
METOP-2 (EUMETSATI METOP-2 [ ASCAT
H%-2B China (S04) Meeded H‘|"-2I? JKu-SCAT
H+v-2C China (S04 Meeded HY-2C / Ku-SCAT
METOP-3 (EUMETSATY METOP-3 | ASCAT.
MPOESS-C2 HPOESS-C2 / MIS
H%-2D China (S04 Meeded H"|"-2I_] IKu-S_CAT
MNPOESS-C3 HPOESS-C3 / MIS
MPOESS-C4 : { HPOESS-C4/MIS
US and METOP Missions
Irrterjnaliun%il Missions




Satellite Data Processing

and Distribution

24-hour Operational Support for Severe Weather & Environmental
Forecasting

Operational Products

— Atmospheric Temperature — Winds

& Moisture Profiles — Fire Detection
— Gridded Earth Images — Vegetation Index
— Measure Solar Radiation — Volcanic Detection
— Sea Surface Temperature — Snow & Ice Cover

Environmental Monitoring

— Ozone Retrievals & Products

Distribution Services

— Distribution of NOAA satellite data sets via satellite
rebroadcasting
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Challenges

Early Warning Systems Example: National

October 2, 2007

Valid 8 a.m. EDT

U.S. Drought Monitor

Intensity:

[ ] DO Abnarmally Dry

[] D1 Drought - Moderate
] D2 Drought - Severe

I DG Drought - Extreme
I C4 Drought - Exceptional

Drought Impsct Types:

r~ Delineates dominant impacts

A= Agricultural (crops, pastures,
grasslands)

H = Hydrological (water)

| | ) UDA @ (%) &
The Drought Monitor focuses on broad-scale condifions. TR il oy b e L, 4

Local conditions may vary. See accompanying text summary
for forecast statements.

http:/idrought.unl.edu/dm

Released Thursday, October 4, 2007
Author: Jay Lawrimore/Liz Love-Brotak, NOAA/NESDIS/NCDC
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Integrated Drought Information System
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U.S. Seasonal Drought Outiook

Drought Tendency During the Valid Period
Valid September 20 - December, 2007

Released September 20, 2007
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i
Improvemema
KEY:
Drought to persist or R
L intensify ? _/3

[///] Drought ongoing, some
improvement

Depicts large-scale frends based on jectively derived probalb guided

by short- and long-range istical and dy ical fi . Short-term events

Drought |ik9|y to impro\re. - such as individual storms -- cannot be accurately forecast more than a few days in advance.
Empacts ease Use caution for applications -- such as crops -- that can be affected by such events.

"Ongoing” drought areas are approximated from the Drought Monitor (D1 to D4 intensity).

For weekly drought updates, see the latest U.S. Drought Menitor, NOTE: the green improvement
areas imply at least a 1-category improvement in the Drought Moniter intensity levels,

but do not necessarily imply drought elimination,

Drought development
likely



State of the Art Climate Science

Pacific Decadal Oscillation (PDO)
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NPOESS Instruments

® Implementation phase
(® Contractor: Raytheon, Santa Barbara/El Segundo, CA

Cross-track Infrared Sounder (CrlS)
® Implementation phase
(® Contractor : ITT Corporation, Ft Wayne, IN

Ozone Mapping and Profiler Suite (OMPS)
® Implementation Phase
(® Contractor: Ball Aerospace, Boulder, CO

Advanced Data Collection System (ADCS)
® Implementation phase
(® Contractor: Centre National d'Etudes Spatiales (CNES), Paris, France

Cloud and Earth's Radiant Energy System (CERES)
® Completed
® Contractor: NASA

Advanced Technology Microwave Sounder (ATMS)
® Implementation Phase
(® Contractor: Northrop Grumman Electronic Systems, Azusa, CA

Space Environment Monitor (SEM)
(® Contract to be awarded during FY 2008

Search And Rescue Satellite Aided Tracking (SARSAT)
(® Contract to be awarded during FY 2008

Microwave Imager Sounder (MIS)
bq) NOAA Supporting Glgmate itirelipats-hasegAhsedratbiuring FY 2008 21



Climate Change

Science Prog

World’s largest Climate Change Scientific Research Program
® $1.7 Billion in 2006 ($10.7 Billion 2001-2006); $1.7 Billion requested for 2007

Includes 13 Federal Departments, Agencies, and White
House Offices:

@ DOC, DOD, DOE, DOI, DOS, DOT, EPA, HHS, NASA, NSF, OMB, OSTP, USAID, USDA,
Smithsonian, CEQ

Goals:

@ Improve knowledge of the Earth’s past and present climate variability and improve
understanding of the causes of observed variability and change.

@ Improve quantification of the forces bringing about changes in the Earth’s climate
® Reduce uncertainty in projections of how climate systems may change

® Understand the sensitivity and adaptability ecosystems to climate

@ Inform policymakers and manage risks related to climate variability and change

@@) NOAA Supporting Climate through Space-based Observations 2



CCSP Assessment

Activities

CCSP agencies and scientists participate in a wide range of
International assessments

21 CCSP Synthesis and Assessment Products

@ Scenarios of GHG Emissions and Atmospheric Concentrations and Review of
Integrated Scenario Development and Application

® SAP 4.5: Effects of Climate Change on Energy Production and Use in the United
States

IPCC

~120 U.S. scientists are IPCC authors; 15 are Review Editors

US Co-Chairs and Hosts IPCC WG |

WMO/UNEP Ozone assessments (234 US contributors to 2006 report)
Arctic Climate Impacts Assessment (87 US contributors to 2004 report)
Millennium Ecosystem Assessment (219 US contributors to 2005 report)

SOJCNECNECREEN
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