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EvOIving Needs for Space
Weather Services -

Evolving technologies:
e Precision Global Navigation Satellite 588
~ Systems | .

e Power Grids
e Satellites (private and government)
* UAVs

Evolving customers and industries
e Arctic economic development
e Airspace management needs
e Emergency Management
e Commercial space enterprise
- @ Precision farming




: The Dawn of a New Era — Commercial
Human Space Flight-

NEWS

(A FIRST PRIVATE g
SPACECRAFT TO THE C e /8 e od el 7

Lé SPACE STATION

'. gl DRAGON

AEROSPACE ‘ ‘_
NEXT GENERATION COMMERCIAL SPACE STATIONS [




Air Transport of the Future

Improving the S
International Airspace -1
System

- More Efficiency

4 Implementatlon
< NextGEN

Plan * 1.

HKaa &

- More Capacity
* More Profitable

Changing air traffic control system from a ground-
based system to a satellite-based system |

GPS-based systems in place OR in the process 0 'He'pl'oyment globally — e
USA (WAAS) Japan (MSAS), Europe (EGNOS Indla (GAGAN) and
elsewhere. X



https://www.google.com.mx/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=W20abBn18Smo3M&tbnid=XUcGAGDpvKeGCM:&ved=0CAUQjRw&url=https%3A%2F%2Fwww.faa.gov%2Fnextgen%2Fimplementation%2F&ei=oaY9U6bIPM242QXerYGQBw&bvm=bv.64125504,d.b2I&psig=AFQjCNGVuWpslOoNNcqT8eSO_9EUpkyLxg&ust=1396635618036078

Civilian GPS Applications Potentially Impacted
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Evolving Needs 7.
Mounting gaps o By
- Growing opportunities

WHét.WiII the Future Demand of Us?




Commercial Space Activities

International Space Station . .
MASA Hails Success of Commercial Space Pr-::gram

Commercial Space
Transportation Private Space Station Resupply Underway, Plans Readied for Astronauts

NASA ISS Support

Massive Solar Flare Grounds Space Station Cargo
Flight

Percentage

“We are concerned about mission

failure,” Antgmo Ellas Orbltal Smences_

Desert Storm OEF/OIF

1990 2001

Il MILSATCOM
B Commercial SATCOM SIA




Federal i

Business

* FEDBIZOPPS.GOV Opportunities

General Info Opportunities

Getting Started Privacy

Buyers: Login | Register endors r oAccessmnny

Request for Information on Commercial Sources for Solar Wind Data and Hosted

Payloads

Solar Sail Opportunity Overview

| -

PLANEl@

CRITICAL DATA FOR A SMARTER PLANET

LEO satellite

Turning to Commercial
Sector - Satellite Services



Cubesats
Multiple research and demonstration
missions underway in academia and
commercial sector

e One unit being 10 x 10 x 10 cm #
- Uniform design so international collaboration easieg y
 Air Force evaluating feasibility for ops

« Great challenge — how small can we make these things -
electrical systems solar cells getting the data down

Cubesat being developed by small compames and unlversmes
around the world | |



Ground-—based observations :

Remote-area sensing

Buoy-based GPS sensing
could provide TEC data for [

a o Copyright 2003 STORMSURF

global ionospheric modeling ™=

Airborne energetic
particle/radiation dose
monitoring

INn-situ measurements at aV|at|on
altitudes



Power Grid Modeling

FERC r_ullng drlylng ‘ﬁ\ FERC
|nnOV3.t|V€ SOIUtIOﬂS by 2 , FEDERAL ENERGY REGULATORY COMMISSION
commercial sector News Retease: May 16, 2013

ltem No. E-5

FERC Orders Development of Reliability Standards for Geomagnetic Disturbances

Innovative tools for analyzing the potential -
Impact of geomagnetic disturbances

* Power grid engineers to readily assess
GMD risk posed to their systems. #

Tallored support for industry



Commercial Sector...

Observations - commercial or government; space-
based, ground/ocean-based or airplane-based, all
contribute to the evolving needs for products and

services. Commercial services can be utilized for:

 Data processing,

« Data analyses,
« Tailored Space Weather nowcasts,

* Tailored Space Weather forecasts
* Modeling

Scientists recognizing gaps, and understanding
and seeing opportunities, providing|critical value-
added to technology breakthireughs

‘We didn’t invent it...we made: it better:



Public — Private Partnerships

Better products and services will:

* Emerge In the science
community

* Transition to Operations

* Reach fruition in the Operations
Centers

 Serve national and global
needs '
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