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SPACE ELECTROMAGNETIC WARFARE 
Last Updated: 30 July 2019 

Space Electromagnetic Warfare (EW) and Electromagnetic 
Spectrum (EMS) Considerations 

Historically, militaries have viewed the "high ground" as essential to maintaining 
advantage in warfare. With rare exception, whichever force controlled the high ground 
gained superior ability to maneuver and maintain visibility of the operational 
environment to effectively “own the fight.” In that tradition, space assets orbiting high 
above our planet’s surface offer a superior position and an expansive view of the Earth. 
Space capabilities allow joint forces in all domains to cover more area with a smaller 
force. They provide indications and warnings of strategic, operational, and tactical 
threats; identify targets with precision without putting humans in harm’s way; 
synchronize communications worldwide; and increase effectiveness by making 
weapons highly accurate. Space capabilities also enable expeditionary operations with 
light and lethal forces forward and reachback stateside, and enable combat sorties 
worldwide to be flown stateside with unprecedented persistence. 

Space operations are highly dependent on access to and freedom of maneuver within 
the electromagnetic spectrum (EMS). Achieving space superiority is of primary concern 
to Airmen as it enables the continuous provision and advantages of space-enabled 
capabilities to joint warfighting operations. Counterspace is the mission, like counterair, 
that integrates offensive and defensive operations to attain and maintain the desired 
control and protection in and through space. One of the methods used to conduct 
counterspace operations, ensuring the required access to and freedom of maneuver in 
the EMS, is electromagnetic warfare. Space EW may be used to suppress enemy 
command and control (C2), integrated air defense systems, and other significant military 
use to exploit the EMS. These assets must be flexible, agile, and responsive since they 
may be tasked to support operations using their capabilities to maneuver through a 
large range of the EMS. Due to the operational nature of space, assets may also 
support worldwide operations, which can drive competition between combatant 
commander requirements. Space EW considerations include persistence, regional 
effects, standoff ability, and no air escort required. 
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Planning Considerations 

Persistence. EW assets targeting certain space-based receivers benefit from, 
exceptional dwell times, allowing extended operations. In many situations, EW assets 
targeting space-based receivers provide the most efficient and effective means to attain 
joint force objectives. 

Standoff. EW capabilities targeting satellite receivers allow the possibility to affect 
terrestrial users from a greater distance than airborne EW assets can. This gives the 
warfighter an asymmetric advantage over the adversary and may result in friendly 
forces being less vulnerable to attack. 

Regional Effects and Implications. Due to the nature of applying effects at the 
satellite, all users on the ground have the potential to be affected. Under certain 
circumstances this could cause affects across multiple areas of responsibilities. 
Integration of theater space requirements should consider both a global and theater 
perspective. Global integration is the responsibility of the Commander, US Strategic 
Command. Theater integration requires close coordination with the applicable theater 
joint force commander (JFC) and component commanders. 

Approval Authorities. Space assets are used to fulfill single-theater, multiple-theater, 
or global national objectives. Thus, the command and control C2 structure for 
integrating space assets and forces should be robust enough to account for variations in 
operating areas. Broad planning considerations should be utilized when considering EW 
assets to ensure maximum operational flexibility. Planning should take into account the 
capabilities of Service, joint force components, and interagency, multinational, and 
commercial partners in all domains. During all phases of planning, the commander, Air 
Force forces (COMAFFOR) should coordinate with theater JFCs and joint force space 
component commander (JFSCC), in accordance with established support relationships. 
The JFSCC plans for simultaneous support to all theaters via the Combined Space 
Operations Center. Once priorities are established, the JFSCC should identify the action 
required to achieve the COMAFFOR’s objectives. 

Assets from any domain may be used to conduct counterspace missions in support of 
joint operations in one or more geographic areas. These assets may be used to fulfill 
single-theater, multi-theater, or global objectives. Thus, the C2 structure established for 
integrating forces should be robust enough to account for these various operating 
areas. Employing assets to meet global or multiple theater requirements normally 
entails a C2 structure that bridges more than one theater and is capable of incorporating 
non-Department of Defense organizations. Additional detail on the C2 of space forces 
can be found in AFDP 3-14, Counterspace Operations. EW personnel support the 
COMAFFOR by accomplishing the following: 

 Make recommendations on the proper employment of space EW planning and
operational requirements.

 Develop a daily space EW battle rhythm that supports EW as well as general

https://www.jcs.mil/Portals/36/Documents/Doctrine/pubs/jp1_ch1.pdf#page=100
https://www.doctrine.af.mil/Portals/61/documents/AFDP_3-30/3-30-D16-C2-COMAFFOR.pdf
https://www.doctrine.af.mil/Portals/61/documents/AFDP_3-30/3-30-D16-C2-COMAFFOR.pdf
https://www.doctrine.af.mil/Doctrine-AFDP/AFDP-3-14-Counterspace-Ops/
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planning and operations requirements. 
 
 Accomplish specified and implied space EW tasks. 
 
 Represent space EW within the information operations cell. 
 
 Maintain current assessment of resources available for conducting space EW (to 

include number, type, and status of assets) and analyze what resources are 
necessary to accomplish operational objectives. 

 
 Develop, coordinate, and integrate operations to achieve space EW effects, based 

on the JFC’s objectives. 
 
 Predict effects of friendly and adversary space EW activity on joint and multinational 

operations. 
 
 Assist in frequency management. This includes deconflicting frequency 

requirements and assignments. 
 
 Coordinate and monitor space EW programming and reprogramming by identifying 

where EW reprogramming decisions and reprogramming actions affect operations. 
 
 Conduct reachback to organizations supporting space EW operations. 
 
 Provide liaison to other Service and functional components of joint and multinational 

forces for space EW issues. 
 
 Function as the space EW integrator for counterspace operations. 
 
 Coordinate space EW support for combat search and rescue. 
 
Command and Control. Approval authorities for use of space EW capabilities can 
initially be at levels much higher than airborne EW capabilities. Due to the possible 
global nature of Space EW capabilities, control might not rest with a single combatant 
commander. Command relationship authorities should be clarified early on during 
operational planning. 
 
Effects Synchronization. When operations planning is conducted, space EW effects 
should be synchronized with other EW platforms and kinetic operations as necessary. 
Space EW should be rarely utilized independently. 
 
Space Electromagnetic Attack (EA) 
 
EA may target enemy space systems by using EM energy, originating in any domain, to 
attack a link segment, to include uplink, downlink, and crosslink signals. Directed energy 
weapons, such as lasers, may also be used to provide a wide range of effects against 
on-orbit satellites, including heating, blinding optics, degradation, and destruction. 

https://www.doctrine.af.mil/Portals/61/documents/AFDP_3-0/3-0-AFDP-OPERATIONS-PLANNING.pdf#page=53
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Under certain circumstances, lasers could also be effective against space launch 
vehicles while in flight. 
 
Space Electromagnetic Warfare Support (ES) 
 
Space ES responds to taskings to search for, intercept, identify, and locate sources of 
intentional and unintentional radiated electromagnetic energy for the purpose of threat 
recognition. Commanders, aircrews, and operators use space ES to provide near real  
time information to supplement information from other intelligence sources. Space ES 
information can be correlated with other intelligence, surveillance, and reconnaissance 
information to provide a more accurate picture of the EM operational environment and 
therefore a better understanding of the battlespace. This information can be developed 
into an electromagnetic order of battle for situational awareness and may be used to 
develop new countermeasures. The relationship between space ES and signals 
intelligence (SIGINT), which includes electromagnetic intelligence and communications 
intelligence, is close because they share common functions of search, interception, 
identification, location, and exploitation of EM radiation. The distinction lies in the type 
and use of information, and tasking authority. Space ES resources may be tasked by or 
under direct control of the JFSCC. The JFSCC may also request national SIGINT 
assets to provide space ES and may have direct operational control over tactical 
resources capable of providing space ES. In either case, space ES is distinguished by 
the fact that the JFSCC determines aspects of resource configuration required to 
provide space ES that meets immediate operational requirements. The passive nature 
of space ES allows it to be effectively employed during the entire range of military 
operations. 
 
Space Electromagnetic Protection (EP) 
 
EP of space capabilities includes the actions taken to protect personnel, facilities, and 
equipment from any effects of friendly or neutral EM interference, to counter enemy use 
of EW, as well as naturally occurring phenomena that negate friendly combat capability. 
Examples of EP specific to space capabilities include frequency agility, changing pulse 
repetition frequency, emission control, shutter control, and low observable technologies. 
 

 

  




