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U.S. Space Force
John Venable

The U.S. Space Force (USSF) was created 
with enactment of the fiscal year (FY) 

2020 National Defense Authorization Act 
(NDAA) on December 20, 2019.1 Established as 
the fifth uniformed service within the Depart-
ment of Defense and the second service within 
the Department of the Air Force (DOAF), the 
service will reside under the direction and 
leadership of the Secretary of the Air Force. 
The Act specifies that a four-star general will 
serve as Chief of Space Operations (CSO) and 
a full member of the Joint Chiefs of Staff.

The mission of this newest service is to 
organize, train, and equip forces “to protect 
U.S. and allied interests in space and to pro-
vide space capabilities to the joint force.” Its 
responsibilities include “developing military 
space professionals, acquiring military space 
systems, maturing the military doctrine for 
space power, and organizing space forces to 
present to our Combatant Commands.”2

Background
More than any other nation, America has 

enjoyed the technological advantages of space, 
and we now rely on it for nearly every aspect 
of our lives. Banking, commerce, travel, enter-
tainment, the functions of government, and 
our military all depend on our assets in space.3

The importance of space has been recog-
nized by every U.S. President since Dwight Ei-
senhower in the mid-1950s. While no service 
had the lead for developing capabilities in this 
new domain, the Air Force “claimed” defense- 
support space missions such as communications, 

reconnaissance, and navigation as inherently 
part of airpower. It also saw real potential in 
on-orbit anti-satellite and anti-missile sys-
tems and wanted to pursue those capabilities. 
President Eisenhower fully embraced defense- 
support missions but moved to preserve the do-
main for commerce and exploration by estab-
lishing a policy of “space for peaceful purposes.”4

In 1961, the Air Force was named executive 
agent for space research and development, but 
at that point, the Army and Navy already had 
well-established programs.5 By the end of the 
Eisenhower Administration, the splintering 
of space command and control within the De-
fense Department had taken hold, as had the 
President’s policy of “space for peaceful pur-
poses.” Those two predilections would be sus-
tained by every Administration for the next six 
decades, shaping (often unwittingly) every as-
pect of space policy and effectively preventing 
DOD from even recognizing this critical arena 
as a warfighting domain.

The effectiveness of the DOD’s space sup-
port missions was put on full display during 
Operation Desert Storm,6 and adversary na-
tions did much more than take note. They 
recognized the growing U.S. dependence on 
space and began to position themselves to 
move against it. As early as 2001, a congressio-
nally mandated report warned of our growing 
dependence on space and the vulnerability of 
U.S. assets in that domain and ultimately rec-
ommended establishing a Space Corps with-
in the DOAF.7 Those recommendations were 
set aside following the terrorist attacks of 
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September 11, 2001, and by the mid-2010s, the 
command and control of space had fragment-
ed across at least 60 different DOD offices.8 All 
the while, U.S. reliance on GPS for air, land, and 
sea maneuver, targeting, and engagement has 
grown to the point of being nearly universal, 
exposing a critical vulnerability that our adver-
saries have moved to exploit.

Both China and Russia have developed 
doctrine, organizations, and capabilities to 
challenge U.S. access to and operations in the 
space domain. Concurrently, their use of space 
is expanding significantly. Both nations regard 
space access and denial as critical components 
of their national and military strategies9 and are 
investing heavily in ground-based anti-satellite 
(ASAT) missiles and orbital ASAT programs that 
may deliver a kinetic strike capability,10 as well 
as co-orbital robotic interference that can al-
ter signals and mask denial efforts, or even pull 
adversary satellites necessary for surveillance, 
navigation, and targeting out of orbit.11 These 
nations have demonstrated the capability to put 
American space assets at risk, and until very re-
cently, the United States had not taken steps to 
protect those systems, much less to develop its 
own warfighting capability in that domain.

The 2017 NDAA mandated that DOD con-
duct a review of the organization and com-
mand and control of space assets within the 
department. Shortly after the passage of the 
NDAA, President Donald Trump directed that 
a Space Force be established within the DOAF.12 
The final report from the DOD study was is-
sued in August of 2018 and recommended a 
two-phased approach to put DOD on the right 
path to dominate space. The first phase out-
lined three actions the Administration could 
take using its inherent authority:

 l Establishing the Space Development 
Agency (SDA);

 l Identifying the space professionals in 
each of the four armed services; and

 l Creating a new combatant com-
mand for space.

Those elements were deemed critical to de-
veloping a credible warfighting capability and 
the uniformed service that would be formed to 
sustain it. The second phase required Congress 
to draft legislation creating the new service.

Space Development Agency (SDA). 
Equipping America’s military for space oper-
ations has been a challenge for several decades 
because of the fragmentation and overlap in 
the organizations that define the requirements 
and control the acquisition process.13 Six dif-
ferent organizations managed requirements, 
and eight others dealt with acquisition with no 
single entity or individual in charge of either 
process. The associated dysfunction contribut-
ed to program delays, cost increases, and even 
system cancellations.14 The Administration 
established the SDA to deal with those issues.

The SDA’s “charge is to create and sustain 
lethal, resilient, threat-driven, and afford-
able military space capabilities that provide 
persistent, resilient, global, low-latency sur-
veillance to deter or defeat adversaries.”15 The 
SDA currently reports to the Under Secretary 
of Defense for Research and Engineering but 
will be realigned under the U.S. Space Force as 
the service gains more traction.16

Identifying the Pool of Space Person-
nel and Assets. As a key step in standing up 
the Space Force, the services were required 
to identify the uniformed and civilian person-
nel from which the new service could draw to 
build a space cadre capable of dominating that 
domain. The Administration directed each of 
the services, the National Guard, and Reserve 
to identify their military and civilian space 
professionals for placement in a pool known 
as the Space Operations Force. Although the 
forces will remain in their respective parent 
organizations, this directive required that they 
be managed as one community.

United States Space Command 
(USSPACECOM)

The President completed the third step 
of the first phase on December 18, 2019, by 
amending the Unified Command Plan (UCP) 
to reestablish U.S. Space Command as the 11th 
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combatant command within the Department 
of Defense.17 As a geographic combatant com-
mand, USSPACECOM is now responsible for 
the region from 100 kilometers above sea level 
and beyond.18

USSPACECOM’s mission is to conduct “op-
erations in, from, and to space to deter conflict 
and, if necessary, defeat aggression.” It will de-
fend U.S. vital interests and integrate as seam-
lessly as possible with the other Combatant 
Commanders by delivering space combat pow-
er to the Joint Force and National Command 
Authorities. Currently headquartered at Peter-
son Air Force Base, Colorado, USSPACECOM 
is commanded by General Jay Raymond.19

USSPACECOM has two principal subordi-
nate organizations: the Combined Force Space 
Component Command (CFSCC) and Joint 
Task Force–Space Defense (JTF–SD).

Combined Force Space Component 
Command. CFSCC is located at Vandenberg 
Air Force Base, California, and its mission is 

“to plan, integrate, conduct, and assess glob-
al space operations in order to deliver com-
bat relevant space capabilities to Combatant 
Commanders, Coalition partners, the Joint 
Force, and the Nation.” CFSCC plans and ex-
ecutes space operations through four opera-
tions centers:

 l The Combined Space Operations Cen-
ter (CSpOC) at Vandenberg Air Force 
Base, California;

 l The Missile Warning Center (MWC) 
at Cheyenne Mountain Air Force Sta-
tion, Colorado;

 l The Joint Overhead Persistent Infrared 
Planning Center (JOPC) at Buckley Air 
Force Base, Colorado; and

 l The Joint Navigation Warfare Cen-
ter (JNWC) at Kirtland Air Force 
Base, New Mexico.

It also “executes tactical control over 
globally dispersed Air Force, Army, and Navy 

space units that command ground-based 
space capabilities and satellites in every or-
bital regime.20

Joint Task Force–Space Defense. In 
the words of its commander, Army Brigadier 
General Thomas James, JTF–SD’s mission is 

“space superiority operations.”21 JTF–SD will 
protect and defend space assets from threats 
that are both terrestrial-based and in orbit. In 
that role, it is to organize and align the efforts 
of the Defense Department, the intelligence 
community, and the commercial sector to 
address threats in space and unify plans and 
efforts for related activities in orbit.22 One of 
the many challenges associated with hostile ac-
tions or intent is to identify, characterize, and 
be able to attribute those threats or actions to 
specific entities, actors, and/or nation-states 
to enable decisive responses to deal with those 
threats. JTF–SD has that mission.

JTF–SD is comprised of “the National 
Space Defense Center [NSDC], space situa-
tional awareness units and emerging space 
defense units.”23 The NSDC was previously 
known as the Joint Interagency Combined 
Space Operations Center (JICSpOC) and is 
located at Schriever Air Force Base, Colorado.

The USSPACECOM commander executes 
his peacetime and wartime roles with equip-
ment and personnel provided by the Army, 
Navy, Air Force, and Marines. Those four ser-
vices were established within DOD by Title 10 
of the U.S. Code to organize, train, and equip 
for missions in each of their respective do-
mains, and all have developed their own stan-
dards, organizations, equipment, and person-
nel for their respective missions.

Despite the fact that the space mission has 
been ongoing for several decades, there has 
been no force provider to the space warfight-
ing command specifically focused on doctrine, 
threats, strategy, tactics, or standards as there 
is for the other domains. The Air Force has 
maintained the preponderance of space sys-
tems and assets, but all four services have space 
professionals as well as assets, disparate units, 
and organizations that are critical enablers for 
the mission in the space domain.
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By establishing Space Command, the SDA, 
and the Space Operational Force, the Admin-
istration set the stage for Congress to execute 
the second phase of the plan by reorganizing 
DOD’s space assets into the Space Force. Con-
gress included the legislation establishing the 
U.S. Space Force as the second service with-
in the Department of the Air Force in the FY 
2020 NDAA. The law formally amends Title 10 
of the U.S. Code to include the Space Force as 
the sixth of the nation’s armed forces.24

U.S. Space Force Organization
The USSF Headquarters and Office of the 

Chief of Space Operations (OCSO) are located 
in the Pentagon. During its first year of exis-
tence, the OCSO is focused on establishing a 
fully functioning headquarters; preparing to 
execute the full scope of its organize, train, and 
equip responsibilities; and, in conjunction with 
the U.S. Air Force, developing a detailed plan to 
transfer forces into the U.S. Space Force.

With the redesignation of Air Force Space 
Command (AFSPC) as U.S. Space Force, “about 
16,000 Air Force active duty and civilian per-
sonnel” were assigned to support this new 
service,25 but only a handful have officially 
transferred to the Space Force. Most are still 
wearing the same uniforms and holding the 
same seats in the same offices they occupied 
a year ago.26

In an effort to reduce cost and avoid duplica-
tion, the OCSO is leveraging the DOAF for the 
vast majority of its support functions. These 
functions include logistics, base operating sup-
port, civilian personnel management, business 
systems, information technology support, and 
audit agencies, adding up to approximately 75 
percent of its support requirements.27

When Congress authorized the Space Force, 
it limited the scope of the new service to Air 
Force personnel and assets, equating to a total 
workforce of 27,30028 comprised of personnel 
and organizations on five major installations:

 l The 21st Space Wing at Peterson Air Force 
Base, Colorado;

 l The 30th Space Wing at Vandenberg Air 
Force Base, California;

 l The 45th Space Wing at Patrick Air Force 
Base, Florida;

 l The 50th Space Wing at Schriever Air 
Force Base, Colorado; and

 l The 460th Space Wing at Buckley Air 
Force Base, Colorado.29

Methodically expanding the Space Force to 
include all DOAF military and civilian person-
nel at those locations will likely take at least 
another full year.

But even when combined with the new geo-
graphic combatant command for space, a ser-
vice formed just from Air Force assets will not 
remedy the dysfunctional oversight or com-
mand and control issues that the Space Force 
initiative was intended to resolve.30 For that to 
happen, a significant portion of the remaining 
21,200 space professionals in the Army and 
Navy31 need to be incorporated into the Space 
Force. The Army Space and Missile Defense 
Headquarters at Redstone Arsenal, Alabama, 
should be considered for incorporation into 
the Space Force, at least in part.32 The naval 
organizations and assets that should be con-
sidered for transfer include components of the 
Naval Warfare Systems Command, formerly 
the Space and Naval Warfare Systems Com-
mand (SPAWAR), San Diego, California,33 and 
the Navy Satellite Operations Center (NAS), 
Point Mugu, California.34

The FY 2020 NDAA also included space 
acquisition reform. The act established an 
Assistant Secretary of the Air Force for Space 
Acquisition and Integration (ASAF/SP) to 
serve as the senior space architect within the 
DOAF and directed that the SDA, Space Rapid 
Capabilities Office, and Space and Missile Sys-
tems Center be consolidated under the ASAF/
SP’s control.

On May 20, 2020, the DOAF delivered a 
report to Congress on a new plan for space 
acquisition. The report proposes nine specific 
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actions to increase the speed of space acqui-
sition capabilities, but the plan does not rec-
ommend establishing an additional service 
acquisition executive for space.35

Funding
The President’s FY 2020 budget request in-

cluded more than $72 million to get the new 
service up and running,36 but by the time the 
Defense Department appropriations bill was 
signed in December, Congress had budgeted 
little more than half of that amount: Just $40 
million was enacted.37 While seemingly paltry 
on the surface, the $72 million was an estimate 
based on the assumption that Congress would 
establish a space force but with no certainty 
about when funding would arrive, how big the 
new service would become, or how fast it could 
grow to that level.

Of the approximately $72 million total, 
$53.8 million was budgeted for operations 
and maintenance (O&M) and for studies to 
determine, among other things, the new ser-
vice’s “future manpower and resource re-
quirements.”38 That amount was based on a 
full year of spending, not a budget that would 
be approved three months into the fiscal year.39 
As it turns out, nine months of a 12-month 
$72 million budget equates to $39.75 million, 
and Congress actually appropriated $250,000 
above that amount for O&M.40

In addition, $19 million of the President’s 
FY 2020 budget was set aside to fund manning 
for the Space Force, including 160 new civilian 
billets to establish the service’s headquarters.41 
With respect to compensation, several techni-
cal challenges arose within the DOAF military 
personnel system that would prevent the new 
service from readily paying its own personnel. 
For the time being, that task and its associated 
funding will remain with and be paid to Space 
Force personnel by the Air Force. Once an in-
tegrated DOAF pay system is fully operational, 
funding for personnel will be shifted directly 
to the new service.

The President’s budget request for FY 2021 
lays out a robust level of funding for every 
aspect of the new service’s mission set. The 

budget for O&M is $2.5 billion; the budget for 
research, development, test, and evaluation 
(RDT&E) is $10.3 billion; and procurement 
adds another $2.4 billion for a total of $15.2 
billion. Assuming that the President’s budget 
is fully funded, Space Force end strength will 
be authorized up to 9,979 military and civilian 
personnel. The combination of robust funding 
and manpower levels will allow the OCSO to 
continue to focus on building a strong organi-
zational foundation and filling critical billets 
with the right people.

Capacity and Capability
The classified nature of deployed space 

assets makes listing specific capacity levels 
within the Space Force portfolio—much less 
attempting to assess the service’s capability 
to execute its mission—a challenging exercise. 
There is little question that the constellation of 
U.S. intelligence, surveillance, and reconnais-
sance (ISR), navigation, and communication 
satellites is unrivaled by that of any other na-
tion-state. That array of assets allows the Space 
Force and its sister services to find, fix, and tar-
get virtually any terrestrial or sea-based threat 
anywhere on the surface of the Earth.

The capacity of the Space Force can be dis-
cussed in terms of the USSF’s ability to meet 
persistent ISR, command and control, commu-
nications, weather forecasting, and navigation 
requirements through its satellite constella-
tions and ground stations, as well as its capa-
bility to repair or expand that capacity with a 
robust and reliable launch capacity.

Satellite Constellations
The Space Force mission is conducted 

through a network of satellites, ground-based 
radar, ground stations, and situational aware-
ness nodes. In 2018, the Secretary of the Air 
Force stated that “the Air Force operates 77 
satellites vital to national security that pro-
vide communications, command and control, 
missile warning, nuclear detonation detec-
tion, weather and GPS for the world.”42 These 
satellite capabilities now reside within the 
Space Force.
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Global Positioning System (31 Satel-
lites). Perhaps the best-known constellation 
of satellites under Space Force control is the 
global positioning system (GPS). This system 
provides timing, velocity, and precise naviga-
tion for millions of simultaneous users around 
the world. It takes 24 of these satellites to pro-
vide seamless global coverage, and 31 (seven of 
which provide backup capability) are currently 
on station. GPS III is the latest upgrade to the 
platform and incorporates a more robust an-
ti-jamming capability. In addition, its interop-
erability with other Global Navigation Satellite 
Systems (GNSS) such as the European Galil-
eo network and the Japanese Quazi-Zenith 
Satellite System adds an impressive level of 
resiliency.43

Space-Based Infra-Red System (Six Sat-
ellites). The Space-based Infrared System 
(SBIRS) is an integrated constellation of satel-
lites designed to deliver early missile warning 
and provide intercept cues for missile defenses. 
This surveillance network was designed to in-
corporate three satellites in high elliptical or-
bit (HEO) and eight others in geosynchronous 
orbit (GEO), each working in concert with 
ground-based data processing and command 
and control centers.

SBIRS HEO is a retaskable orbit, which 
means that these satellites can be moved to 
more optimum orbits/viewpoints as mission 
requirements dictate. These platforms include 
a scanning sensor array composed of short-
wave and mid-wave infrared radars that can 
detect infrared activity close to the ground. De-
velopment began in 1996, and the first SBIRS 
HEO payload (HEO-1) was delivered in June 
2006, followed in March 2008 by HEO-2,44 
putting sensor packages with sensitivity that 
exceeded the program’s specifications on or-
bit.45 HEO-3 and HEO-4 were put in orbit on 
December 13, 2014, and September 24, 2017, 
respectively.46

Sometime after the first HEO orbit was 
established, several cost, schedule, and per-
formance issues arose, and the Air Force de-
termined that it was better to stay on sched-
ule and reduce the number of SIBRS GEO 

satellites in the constellation.47 In 2017, the 
Air Force decided to remove funding for GEO 
vehicles 7 and 8, bringing an early end to SBIRS 
production. To date, four SBIRS GEO satellites 
have been placed in orbit, with the final two ve-
hicles (GEO-5 and GEO-6), expected to launch 
in 2021 and 2022, respectively.48

The funding that was removed from SBIRS 
shifted to a new program, Next Generation 
Overhead Persistent Infrared (Next- Gen 
OPIR), which will include a new ground- 
control system. The objectives of the program 
are to deliver resilient detection and tracking 
capability through a contested environment 
that includes emerging advances in adversary 
rocket propulsion technology. It is expected 
that fielding of a strategically survivable con-
stellation of satellites to provide missile warn-
ing will begin sometime in FY 2023.49

Defense Support Program (Five Satel-
lites). Defense Support Program (DSP) sat-
ellites were designed to detect launches of in-
tercontinental ballistic missiles or Submarine 
Launched Ballistic Missiles (SLBMs) against 
the U.S. and its allies. Its secondary missions 
include the detection of space launch missions 
or nuclear weapons testing/detonations. The 
DSP constellation is in GEO orbit and uses in-
frared sensors to pick up the heat from booster 
plumes against the Earth’s background.

Phase 1 placed four satellites in orbit 
from 1970–197350 and was followed by Phase 
2, which placed nine satellites in orbit from 
1975–1987,51 and Phase 3, which consisted of 
10 DSP satellites launched from 1989–2007.52 
While Phase 3 DSP satellites have long exceed-
ed their design lifetimes, reliability has exceed-
ed expectations, and at least five53 and as many 
as eight are still providing reliable data and 
are now integrated with or controlled by the 
SBIRS program ground station.54

Space Based Surveillance System (One 
Satellite). The Space Force maintains situa-
tional awareness of space objects through the 
space-based surveillance system (SBSS). The 
SBSS program began with a single Advanced 
Concept Technology Demonstration satellite 
known as the Midcourse Space Experiment 
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(MSX) satellite, which experimented with 
several systems including the Space Infrared 
Imaging Telescope (SPIRIT III); Ultraviolet 
and Visible Imagers and Spectrographic Im-
agers (UVISI); Space-Based Visible instrument 
(SBV); and On-board Signal and Data Proces-
sor (OSDP) systems. MSX ceased operations 
in June 2008 following the failure of the SBV.55

The follow-on satellite (SBSS 1) was 
launched on September 26, 2010.56 SBSS 1 op-
erates continually without the limitations of 
ground-based sensors that are constrained by 
weather, time of day, and atmosphere condi-
tions in addition to tracking man-made orbit-
ing objects and debris fields associated with 
those operations through a variety of sensors 
at an orbit altitude of 390 miles.57

Space Tracking and Surveillance Sys-
tem Advanced Technology Risk Reduction 
(One Satellite). The Space Tracking and Sur-
veillance System Advanced Technology Risk 
Reduction (STSS-ATR) is an RDT&E pro-
gram/satellite placed in orbit on May 5, 2009, 
by the Missile Defense Agency. This satellite 
was intended as a test platform to explore 
different capabilities and technology for mis-
sile defense.58

Geosynchronous Space Situational 
Awareness Program (Four Satellites). The 
Geosynchronous Space Situational Awareness 
Program (GSSAP) is a classified space surveil-
lance constellation quietly developed by the 
Air Force and Orbital Sciences. Its mission is to 
deliver a Space Surveillance Network (SSN) for 
accurate tracking and characterization of man-
made orbiting objects to U.S. Strategic Com-
mand.59 GSSAP satellites employ electro-optical 
sensors to collect information on satellites and 
other objects in the GEO-belt region. This con-
stellation of satellites is in near- geosynchronous 
orbit, and each satellite is maneuverable, which 
allows it to perform Rendezvous and Proximi-
ty Operations (RPO), or “maneuver near a res-
ident space object of interest.”60

Launched in pairs, the first two GSSAP 
spacecraft were put in orbit on July 28, 2014, 
followed by the second two on August 19, 2016. 
While these systems and their launch details 

are classified, a third pair is scheduled for 
launch during the second half of 2020, which 
would increase this constellation to six satel-
lites before year’s end.61

Weather (Two Satellites). Defense weath-
er satellites have been collecting weather data 
and providing forecasts for U.S. military oper-
ations since 1962 through the Defense Meteo-
rological Satellite Program (DMSP).62

Currently, two operational DMSP satellites 
are in Low Earth Orbit (LEO) at an altitude of 
approximately 450 nautical miles. The main 
sensors for these weather satellites are optical, 
and each provides continuous visual and infra-
red imagery of cloud cover over an area approx-
imately 1,600 nautical miles wide. Complete 
global coverage of weather features is accom-
plished every 14 hours.63 That program is now 
managed by the Space Force, but the National 
Oceanographic and Atmospheric Administra-
tion (NOAA) has managed maintenance and 
operational control since 1998.

The National Polar-orbiting Operational 
Environmental Satellite System (NPOESS) has 
advanced microwave imagery-sounding data 
products that deliver improved prediction of 
ocean surface wind speed and direction, a ma-
jor factor in predicting weather. NPOES 1 was 
launched in 2013, and NPOES 2 was launched 
in 2016; NPOES 3 and NPOES 4 are scheduled 
to launch in 2023 and 2026, respectively. Even-
tually, three NPOESS satellites moving in three 
orbital planes will replace the two-satellite 
DMSP constellation.64 Four Geostationary Op-
erational Environmental Satellites (GOES) op-
erated by NOAA also feed terrestrial and space 
weather data to the National Weather Service 
on North, Central, and South America as well 
as the Atlantic and Pacific Oceans.65

The Space Force will field the next- 
generation weather satellite, the Weather Sys-
tem Follow-on Microwave (WSF-M) Satellite, 
in 2021. WSF-M will be an LEO satellite with a 
passive microwave imaging capability to map 
terrestrial weather and another device to mon-
itor space weather.66 The WSF-M is designed 
to cover ocean surface vector winds, tropical 
cyclone intensity, and “energetic charged 
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particles” in LEO—three gaps in DOD’s current 
weather monitoring capability.67 The number 
of satellites that will be included in this con-
stellation has yet to be defined, but the first 

satellite is currently scheduled to launch in 
2023 and will be operated by the Space Force.

Communications (20 Satellites). Mil-
star is a satellite communications (SATCOM) 
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Command, current as of July 2019, https://www.afspc.af.mil/About-Us/Fact-Sheets/Article/249019/defense-meteorological-satel-
lite-program/ (accessed August 19, 2020); Gunter’s Space Page, “MSX,” last update December 11, 2017, https://space.skyrocket.de/
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skyrocket.de/doc_sdat/stss-atrr.htm (accessed August 19, 2020).

TABLE 14

U.S. Satellites 
Under Control
of the U.S. Space 
Force

System Function Satellites

GPS Navigation 31

WGS Communications 10

DSCS Communications 7

SBIRS Missile warning 6

AEHF Communications 5

DSP Missile warning 5

Milstar Communications 5

GSSAP Space object tracking 4

DMSP Weather 2

SBSS Space surveillance 1

STSS-ATR Missile defense 1

Total in Orbit 77
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 system designed in the 1980s to provide the Na-
tional Command Authorities assured, surviv-
able global communications with a low proba-
bility of intercept or detection. The technology 
built into this five-satellite constellation was 
crafted to overcome enemy jamming and nu-
clear effects and was considered the most ro-
bust and reliable SATCOM system within the 
Defense department when it was fielded.

The follow-on to Milstar is the Advanced 
Extremely High Frequency System (AEHF). 
This system is a network of satellites operated 
by the Space Force for the Joint Force that al-
lows the Defense Department to sustain secure, 
jam-resistant communications and command 
and control (C2) for high-priority military 
ground, sea, and air assets located anywhere 
in the world. The current AEHF Constellation 
includes five satellites in GEO, with a sixth 
scheduled to launch in 2020.68

The Defense Satellite Communications 
System (DSCS) has seven operational satel-
lites that provide nuclear-hardened, global 
communications to the Defense Department, 

the Department of State, and the National 
Command Authorities. The system is capable 
of high data rates and provides anti-jamming 
capabilities.

Wideband Global SATCOM (10 Satel-
lites). Wideband Global SATCOM (WGS) is a 
joint-service program funded by the U.S. Air 
Force and U.S. Army, along with internation-
al partners Australia and Canada, and is used 
by all DOD services as well as National Com-
mand Authorities. Once known as the Wide-
band Gapfiller Satellite,69 WGS provides Super 
High Frequency (SHF) wideband communi-
cations, which uses direct broadcast satellite 
technology to provide C2 for U.S. and allied 
forces. This system has solid capabilities that 
include phased array antennas and digital sig-
nal processing technology, delivering a flexi-
ble architecture with a satellite life span of up 
to 14 years.

Each WGS satellite is capable of covering 
19 independent areas within its field of view, 
and the constellation as a whole can serve 
warfighters between 65 degrees North and 65 
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SOURCE: Rocket Launch Schedule, “Space Launch Schedule: Historic,” 
https://www.spacelaunchschedule.com/launch-schedule/ (accessed August 19, 2020).

CHART 9
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degrees South latitude (within 90 miles of the 
Arctic and Antarctic Circles). Each satellite in-
cludes eight steerable and shapeable X-band 
beams formed by separate transmit-and-re-
ceive phased arrays, 10 steerable Ka band 
beams served by independently steerable 
dish antennas, and one X-band Earth coverage 
beam. The system allows any user to talk to any 
other user through nearly 1,900 independently 
routable subchannels.

The first WGS Block 1 satellite was placed 
in orbit on November 10, 2007, and was fol-
lowed by a second and third on April 4, 2009, 
and June 12, 2009, respectively. Four more 
satellites were launched as part of WGS Block 
2 from early 2012 through July 2015 and were 
followed by three more launches that took 
place in 2016, 2017, and 2019. Each of the 10 
WGS satellites has an estimated life span 
of 14 years.70

Reconnaissance and Imagining (Un-
known). While the history of the Air Force 
is steeped in these reconnaissance systems, 
the operational details of each constellation 
are classified. In the late 1990s and early 
2000s, the Air Force moved to develop and 
field a constellation of Spaced Based Radar 
satellites. That program (known as Lacrosse/
Onyx) launched five satellites, each carrying 
a synthetic aperture radar (SAR) as its prime 
imaging sensor. SAR systems can see through 
clouds with high resolution, offering the po-
tential to provide a capability from which it 
is hard to hide.71 The challenges that Lacrosse 
likely faced with computer processing speeds, 
data rates, and the ability to relay time-critical 
images have likely been resolved over the years, 
expanding both the capability and operational 
impact of such a system.

Radar imaging, coupled with space-borne 
Signals Intelligence (SIGINT); Electronic In-
telligence (ELINT); and Measurement and 
Signature Intelligence (MASINT) and the 
ability to provide that real-time intelligence 
to warfighters anywhere in the world, gives the 
United States a significant competitive advan-
tage. The number of satellites the Space Force 
has dedicated to those missions would exceed 

the 77 that the DOAF has publicly acknowl-
edged. Although the capabilities associated 
with the satellites currently in orbit may not 
fully cover the capacity and capability require-
ments needed to support all combatant com-
mands, it is complemented by a growing space 
launch capability that will enable the service 
to fill any shortfalls and has the potential to 
replace combat losses with a nearly on-de-
mand capability.

Space Launch Capacity. The Space Force 
manages the National Security Space Launch 
(NSSL) program, which is a Major Defense 
Acquisition Program that acquires launch 
services from private companies to deliver 
national security satellites into orbit. Cur-
rently, the NSSL uses the Atlas V and Delta IV 
Heavy launch vehicles from United Launch Al-
liance and the Falcon 9 and Falcon Heavy from 
SpaceX to launch national security payloads. 
In 2018, the Air Force awarded three launch 
services agreements to space launch compa-
nies to develop their launch vehicles for a sec-
ond phase of the NSSL. The Space Force will 
award two Launch Services Procurement con-
tracts later in 2020, and the two vendors who 
win that competition will provide space launch 
services for the Space Force through 2027.72

In 2010, four organizations, including NASA, 
were involved in launching manned and un-
manned systems into space. Collectively they 
conducted 17 launches, including three space 
shuttle missions, compared with the Russian 
and Chinese governments, each of which 
launched 16 missions into space.73

Today, six private corporations are actively 
engaged in placing satellites into orbit, twice 
the number that had launched systems into or-
bit in 2019.74 In 2020, SpaceX alone will more 
than double the total number of scheduled 
launches into space from the United States 
in a single year with 31 Falcon 9 scheduled 
launches, including the first manned rocket 
that launched on May 30, 2020 (the first from 
U.S. soil since 2011).75 In 2020, U.S. compa-
nies are scheduled to launch 53 missions into 
space, while China and Russia are scheduled 
to conduct 22 and 21 launches, respectively.76 
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America has turned the corner on this vital 
capability, and the access these private com-
panies give the U.S. to space will be critical 
to dominating the great-power competition 
that lies ahead.

Offensive Systems
The United States faces a variety of threats, 

and the Space Force will have to deal with 
kinetic anti-satellite weapons (ASATs); 
high-powered lasers; laser dazzling or blinding; 
and high-powered microwave systems.77 De-
fensive measures are being developed to en-
sure access to critical space resources through 
redundancy, interoperability with other na-
tions’ assets (GPS III), and maneuverability. 
However, no known U.S. ASAT programs of 
record are reported in open-source literature. 

The Space Force was established to regain the 
upper hand in this domain.

Assessment
The Space Force was established at the end 

of 2019, and significant progress was made in 
organizing America’s space capabilities more 
effectively in the relatively brief period before 
publication of this Index. However, it is not 
at all clear how one would assess the Space 
Force’s role in contributing to the projection 
of “hard combat power,” which is the focus 
of this publication. There are as yet no viable 
metrics by which to measure the service’s ca-
pacity, capability, or readiness. Consequently, 
this edition of the Index does not assess the U.S. 
Space Force.

U.S. Military Power: Space (not assessed this year)

VERY WEAK WEAK MARGINAL STRONG VERY STRONG

Capacity

Capability n/a

Readiness

OVERALL n/a
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