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Purpose

« Communicate the importance of arobust space
environmental sensing, data sharing and information
processing infrastructure to support US SSA needs
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Space Systems/Services Impacts

Space Situational Awareness (SSA) & the Environment
Environmental SSA Components

Need for Partnerships
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Sample Impacts
- SATCOM interruptions - Hundreds of satellite ops disruptions
- Worldwide HF comm blackouts - Dozens of failed satellite subsystems

- Lost contacts with Air Force One - 1300 orbiting objects lost

- Premature satellite orbit decay - Six million people lost electrical power
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ent,
® RealTime Status
® Dynamic Change Detection
* Intent

Space Force Space Space Force Space
Dmraﬁ“ls

AFSPC Air Force Space Command HNGA  MNational Geospatial-Intelligence

AFWA Air Force Weather Agency Agency

DoD Department of Defense NRO  HNational Reconnaissance Office

FNMOC Fleet Numerical Meteorology and MSA  National Security Agency
Oceanography Center SMC Space and Missile Systems Center

MASIC MNational Air and Space Intelligence USSTRATCOM US Sirategic Command
Center

SSA Definition

SSA: “...SSAinvolves characterizing, as
completely as necessary, the space
capabilities operating within the terrestrial
environment and the space domain. It
includes components of ISR; environmental
monitoring, analysis, and reporting; and
warning functions....”

Environmental Monitoring: “... includes the
characterization, analysis, and prediction of
space weather (e.g., solar conditions),
terrestrial weather near important ground
nodes, and natural phenomena ....
Operators must be able to differentiate
between natural phenomena interference
and an intentional attack on a space system
in order to formulate an appropriate
response.”

Joint Publication 3-14, Space Operations;
Jan 2009



Environmental SSA--Com.Eonents
1 111

« OBSERVE environmental conditions
« Sensors—Provides eyes on the space environment
« PROCESS sensor data

 Environmental Models—Actual & forecast picture of the
space relevant environment

« DETERMINE EFFECTS

« Data Fusion—Environmental impacts on
system/mission operations

« INTEGRATE EFFECTS
* Via C2 System
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National Cooperative Efforts
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0

( National Space Weather Program A

* Leveraging & Cost-Sharing Space Environment Resources *

« Federal Coordinator for Meteorological Services and Supporting Research

* Dept of Defense - National Science Foundation
* Dept of Commerce - NASA
\_ * Dept of Interior * Dept of Energy J

Customers

Communications, Satellite Operations, Power Grids,
Human Spaceflight, Navigation

Feedback Dissemination
Technology Transition

‘ Forecast and Specification Services I
Feedback and Integration
Research Models Observations Education ‘
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DoD SEace (ZE)erations
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DoD
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ACE — Provides ~1 hr warning for storming
SOHO - Imagery — detects Coronal Mass Ejections
GOES - Energetic particles, X-Ray flux and X-Ray images
POES/DMSP — LEO space wx ionospheric sensors
SEON — Ground-based solar observatories
DISS — Ground-based ionospheric measurements
TEC — GPS-derived ionospheric measurements
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Summar
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« SSA is critical to protecting space systems and
providing assured space services—military, civil, and
commercial

* Need for robust SSA infrastructure

« Continue planning and budgeting for space
environment capabilities

* Bigger challenge than any one on us can tackle

 Opportunities: Effective Partnerships—Cross
Agency, Academia, and International
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