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e Growing Space Business Opportunities:

W /ncreased Polar Aviation Routes
Y New Commercial Space Industry

7
e Finding Solutions:
) w b W V0AA’s Research to Operations

] * The Future:

A Y /ntegration of Space Weather Into NWS Services
W Satellite Continuity and Growth

\’ Integration of Space Weather Into NGATS




Outlooks

Guidance

Threats
Assessments

Forecasts

Watches

Warnings &
Alert
Coordination

Seamless Suite of Products

Forecast Lead Time

Viluies

Benefits
Protection of Spa(_:e Fire Weather  Agriculture Reservoir Energy State/Local Environment
Life & Property Operaﬂ ons Control Planning
Flood Mitigation Aviation/ Hydropower Recreation Ecosystem Health

& Navigation

Transportation



Hydremeteorological
Prediction Center

Storm Prediction
Center

SpPac mj meEni
cente

Modeling
Center

AVI awrﬁh elf
Cente

TropicallPrediction
Center

Oceani Prediction
Center

Climate Prediction
Center




NWS Facilities
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Growing Space Weather N

e A Flare and/or CME erupts from the Sun

e 8 minutes later: First blast of EUV, X-rays, and radio waves
W padio (HF) communications are lost
W (CPS Recelvers fail
\' Radar systems lose ability to detect andsor track objects

e 30 to 1000 minutes later: Energetic Particles arrive
W [stronauts are impacted
W Satellites are impacted
W Polar fliights are impacted

e ] to 4 days later: CME passes and energizes the

magnetosphere and ionosphere
W Liectric Power is affected
W Navigation Systems are affected
W padio Communications are affected




Commercial Space
Airline Polar Flights

GI’OWth Of Space Microchip technology

Precision Guided Munitions

Weather Customers o e

Satellite Operations
Carbon Dating experiments
GPS Navigation
Ozone Measurements
Aircraft Radiation Hazard
Commercial TV Relays
Communications Satellite Orientation
Spacecraft Charging
Satellite Reconnaissance & Remote
Sensing Instrument Damage
Geophysical Exploration
Pipeline Operations
Anti-Submarine Detection
Satellite Power Arrays
Power Distribution
Long-Range Telephone Systems
Radiation Hazards to Astronauts
Interplanetary Satellite experiments
VLF Navigation Systems (OMEGA, LORAN)
Over the Horizon Radar
Solar-Terres. Research & Applic. Satellites
Research & Operations Requirements
Satellite Orbit Prediction
Solar Balloon & Rocket experiments
lonospheric Rocket experiments Radar
Short-wave Radio Propagation
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Growing Space Weather Needs

AVIarrlorn Growrer

Crosspolar Traffic Levels
from 2000 through 2005
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2000 2001 2002 2003 2004 2005

Predicted Polar Route Passenger Movement

2004 2009 2014 2019

Capacity 228,000 384,000 972,000 1,768,000

AAGR 13.9% 20.4% 12,773
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Growing Space Weather Ne

Why Polar Routes?

Time savings in minutes and dollars per flight
W Atianta - Seoul 124 minutes $44,000
Boston - Hong Kong 138 minutes $33,000
Los Angeles - Bangkok 142 minutes $33,000
New York - Singapore 209 minutes $44,000
Vancouver - Befjing 108 minutes $33,000
Vancouver - Hong Kong 125 minutes $33,000
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NOTE: Above figures are estimates for the year 2000.




Growing Space Weather Needs
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Jet Aviation Business Jets
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Growing Space Weather Needs

= 15,000 passengers and Revenues in excess of $1 billion per
year by 2021 (Futron’s Space Tourism Market Study)

= Space transportation scenario by 2030 suggests 5 million
passengers Into Space per year (CNN Science & Space, September 24, 2004)
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e Use of GPS is exploding — vehicle navigation
systems, railway control, highway traffic
management, emergency response, aviation,
marine and land surveying, and much more...

e GPS Global Production Value — expected

growth:
Y 2003 - $13 billion
W 2008 - $21.5 billion
N 2017 - $757 billion




Finding Solutions
Research to Operations

“Research underpins NOAA’s science-based
mission...understanding and predicting
changes in the Earth’s environment involves a
continually evolving process of discovery,
observation, and analysis...”

—NOAA’s 5 Year Research Plan

Balancing near-term and long-term research
Informing policy debates

Developing Earth System Mode/

Integrated Observing System




Finding Solutions
Research to Operations

Fully Operational!

Space Environment Center




The Future
Integration of Space Weather Into NWS Services

e NWS Aviation Center is working with the
Space Environment Center (SEC) to provide
aviators with space weather information

e SEC Is working with WFOs on a new aurora
forecast product

e Space weather Is now an important part of the
NWS suite of products




The Future =~
Integration of Space Weather Into NWS Services

NWS to Continue Development of
Space Weather Products
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The demand for space weather products is increasing regardless
of stage of solar cycle.

Strong solar storms impacting critical technology infrastructure
occur every year of the solar cycle.
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Integration of Space Weather Into NGA f?
Space Weather Integrated in NGATS

e More Efficiency

e More Capacity

e More Profitable




The Future
Satellite Continuirly and Growth

Two operational polar satellites; one in
morning and one in afternoon orblt
yielding 6-hour global sampling

Continuity of operations since early
1960s

NOAA/EUMETSAT partnership for mid
morning orbit with recent launch of
Metop A

GOES-11 GOES-12
135° West 75° West

s s
: o 4
3 %
GOES-13

114° West
(On-orhit Spare)

Two operational geostationary satellites
On-orbit spare

Continuity of operations since 1974 (borrowed satellite
from Europe, 1991-1994, to maintain two satellite
continuity)

Retired GOES-10 being moved to 60° West to improve
South American environmental satellite coverage.




The Future
Satellite Continuily and Growth

GOES-R and NPOESS will provide continuity to
existing satellite constellation

e GOES-R
Y Program Definition and Risk Reduction
activities on-going— RFP release summer 200/
V Instruments progressing
w Lessons learned being incorporated

e NPOESS (Tri-Agency Program)

\’ Certification through the Nunn-McCurdy process
completed

V Interim program on track
\’ Restructure ongoing — contract mod by end of 2007 |




Provide the right information, in the right format,
at the right time, to the right people,
to make the right decisions.
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What Will The Future Demand of Us? |
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‘Email us at: NWS.Comrhunicatid_h_é._(_)ﬁ_i_ce@noaa.gov
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