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Space Weather—System/Service Impacts
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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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Environmental Space Sit Aware--Components
&@v@—-------llll

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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Requirements Flow—Environmental SSA
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AF Capability Based Planning (CBP)

Our Mechanism for Focusing on What’s Important
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NSS Acq Policy 03-01 (December 2004)
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Summary
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 Environmental Space Situational Awareness (SSA) is
critical to protecting space systems and providing
assured space services—military, civil, and
commercial

e Need for robust environmental SSA infrastructure

 DoD has a disciplined reqts/planning process to
assure gaps identified/filled—several examples

 Opportunities: Effective Partnerships—Cross
Agency, Academia, and International
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*National, DoD & Joint

*Guidance

*Capability
\ *Area

\, Analysis

*Define and
Prioritize Tasks

Integrated Planning Process (IPP) Quick-look

\ *Integrated
Investment

\ Analysis

*Produce
Roadmap
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“Initial Capabilities
Document” (ICD)

“Capability Development
Document” (CDD)

Threshold Objective

No Key Performance KPP 1 - -
Parameters
: - : KPP 2 h >
Defines capability gap in
KPP 3 = >
KPP 4 2 >

e Introduces KPPs

» Describes capability gaps

» Guides Concept * “ROM” costs estimates
Refinement and Technology

Development phases » Guides System Development &

Demonstration phase by defining
measurable & testable
capabilities
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Capability Documents

“Capability Production
Document” (CPD)
Threshold Objective

KPP 1
KPP 2 —
KPP 3

—

* Refines KPPs and performance
attributes (*Key change from CDD)

*Refines Cost & Engineer estimates

*Guides Production and Deployment
(used to measure the contractor’s
delivery)
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SPACE COMMON OPERATIONAL PICTURE DEVELOPMENT

® Persistent, Predictive

® RealTime Status

® Dynamic Change Detection
* Intent

Space Force Space Space Force Space

AFSPC Air Force Space Command NGA Mational Geospatialdntelligence

AFWA Air Force Weather Agency Agency

DOD  Department of Defense HRO  National Reconnaissance Office

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

MASIC MNational Air and Space Intelligence USSTRATCOM US Sirategic Command
Center

>>A Definition

*SSA: “...SSA involves characterizing, as
completely as necessary, the space
scapabilities operating within the
terrestrial environment and the space
domain. It

sincludes components of ISR;
environmental monitoring, analysis, and
reporting; and

swarning functions....”

*Environmental Monitoring: “... includes
the

echaracterization, analysis, and
prediction of space weather (e.g., solar
conditions),

sterrestrial 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.”
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National Space Weather Program
* 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

‘ Forecast and Specification Services I
Technology Transition
Feedback and Integration
Research Models Observations Education ‘
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COCOMs &
Services

Research

National
Science
Foundation
& NASA

Research

National Assets are Leveraged
for Space Weather Data
Collection and Research

of

. *USGS
Interior

Wx Ops: 2nd Weather Squadron
Offutt AFB, Nebraska
Space Ops: JSpOC
Vandenberg AFB, Californi
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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 observatorie
DISS — Ground-based ionospheric measuremgnts
TEC — GPS-derived ionospheric measuremedits
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