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Space Weather

Forecasters at the Air Force Weather Agency, Offutt Air Force Base, Neb., are looking at the sun’s emissions and creating textual and graphical products for use as part of mission planning and environmental situational awareness programs.  
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‘Space Weather Events/ Inpacts Summ

Solar Activity: Observed GREEN. Forecast GREEN enfire
period
Fiate Probabilties: M: 40% X: 05%

Charged Particle Environment: Observed GREEN. Forecast
GREEN enire period.

Geomagnetic: Observed GREEN. Forecast GREEN entire
period

HE Comm: Observed GREEN. Forecast GREEN entir period.

UHE SATCOM: Observed RED for Locaized Severe
Scintilation. Forecast GREEN 13 Jan. Forecast RED 14-16 Jan
for Localized Severe Seintilation

Satellite Operations/Health: Observed GREEN. Forecast
GREEN eniire period.

‘Space Obiect Tracking/Satellite Drag: Observed GREEN.
Forecast GREEN entire perad.

High Altitude Flight: Observed GREEN. Forecast GREEN
enire period

Ohserved GREEN,

Radar InterferenceFalse Return:
Forecast GREEN entirs pefad.

Potential Impacts to DoD Operations

HE Com (when YELLOW or RED)-temporary degraded o ttsl loss.
of HF radii commurications.

UHE SATCOM (when YELLOW or RED).temporery degraded ar totsl
loss of LHF raco communications.

Satelite Operations Health (ahen YELLOW or REDY. increasect
lkelinood of spacecraft anomalies; degyadtion of spacecratt
components e to radiation nerference to communication satelite
creuts.

‘Space Object Tracking/Satellie Drag (when YELLOW or RED)
incressed ikeliood for space ofject tracking loss; ncreaserd drag on
low earth crbting spacecratt

High Altitude Fiight (when YELLOW or RED) increase n harmul
adiation dosage 1o personnel i high aktude operations.

Radar Interference False Returns: (when YELLOW or RED)
increased interference or false returns to sunward andor poleward
looking raders.

This slide provides 3 gensalized siuatin awareness of past and e
5pace snviionment impacs to warfghtrs and sapon sstems. The
Sevrity of e impacts due e 5pace enultonmant may be more orless
han ndicatad by e colorcodad asassment i 3 parioular area. The

i act varabilty s dependent on 3 vately o actos nduding, bt not
limied o, 5stem Iocaion, geometry, and operating fiequency. Please
contac e HO AFWA Space Weather Forcaster 3tDSN 2722057 of
2728917 (Commertial 02232807 or A2 Z52-E1T3 o anange
mision-specicsupport or b teport condions expeienced by your ytem
thatmay be rlated b space weather dstubances.





The star that our planet orbits goes through an eleven-year cycle of activity.  The last solar peak took place in the year 2000, which produced a relatively large number of solar flares and “sun spots.”  Heightened solar activity creates peaks in solar emissions that travel to the Earth and interact with our atmosphere.  The colorful Aurora Borealis or “Northern Lights” are a result of the solar emissions.  However, most of the interactions are not visible to the human eye.  Energetic particles, referred to as “solar wind,” can impact equipment, electromagnetic properties of the atmosphere, and humans who are exposed.  
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Satellites and other equipment in orbit above the protective levels of the atmosphere are vulnerable to electrical anomalies and a degradation of components due to solar radiation.  There can also be increased drag on satellites in low earth orbits.  

On Earth, electromagnetic signals can be directly impacted by the interference of atmospheric disturbances caused by solar emissions.  These disturbances influence HF communications, satellite UHF communications, and GPS navigation signals.  They also increase interference or false returns to sunward and/or poleward looking radars.  Finally, those who track satellites and other objects in orbit can potentially lose their targets because of these changes in the atmosphere.  

Also, there can be a health impact to humans exposed to high levels of solar emissions.  High altitude aviators and those flying over polar locations can receive extra radiation during periods of high solar activity.  
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AFWA space weather technicians warn the Department of Defense and the National Intelligence Community of significant solar activity.  In fact, approximately 100 warnings are issued each month.   If your mission involves high altitude or polar flight, HF or satellite UHF communications, precision navigation or guidance, or if satellites are critical in any way to your mission then you need to know about Air Force Weather’s commitment to space weather.  Under these conditions, the environmental situational awareness of space weather can be as important to you as thunderstorms or other terrestrial weather phenomena.  
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AFWA provides updated space weather information on the internet for military and DoD personnel.   Air Force Weather is committed to providing all operators with useful products that are mission specific and easy to use.  For military customers, space weather is summarized in a “stoplight” presentation of “red-yellow-green” seen in Figure 1. The figure gives a quick glance look at immediate history and forecasted environmental impacts to HF communication, satellite operations, space object tracking, high-altitude flight and radar interference.  It also summarizes the forecasted events of solar activity – flare probabilities, geomagnetic and charged particles.  


The Space Environmental Chart seen in Figure 2 provides textual explanations about each of the categories forecasted on the Space Environmental chart.

Besides the event and impact forecast, AFWA proves a geographical forecast for space weather.  Not every place on the Earth will be impacted to the same degree by solar events.  At AFWA, the forecasters provide charts showing forecasted locations for the impacted communications and single-frequency GPS navigation. Figures 3 and 4 show two examples of these charts. 

Air Force Weather is committed to providing you and others a complete terrestrial and space weather program, a program looking at your environment from “the mud to the sun.”  

History

The U.S. Air Force became involved in space weather in the early 1970s when the Air Force’s Solar Electro-Optical Network (SEON) was established around the globe to continuously monitor the sun.  Air Force Weather analyzed the sun for indications of flares and warned customers.  The Air Force Global Weather Center, Offutt Air Force Base, Omaha, Neb. analyzed and forecasted space weather until 1991.  At that time, the mission was transferred to Schriever Air Force Base, Colorado Springs, Colo. and became part of Air Force Space Command.  The mission remained there until 2001 when it was moved back to Offutt AFB under the Air Force Weather Strategic Center, Air Force Weather Agency.
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Figure 1.





Figure 2.





Figure 3. 





Figure 4. 








Air Force Weather Public Website at https://afweather.afwa.af.mil

AFWA/PA/Jan 03/402.294.8166
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