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FOREWORD
In the 21st century, the battlefield will extend vertically into the region of space.  This operational concept is intended to focus the Army's effort to exploit the high ground of space and seamlessly integrate it into land force operations.  Achieving space dominance will be critical to gaining and maintaining the information dominance required for the advanced full-spectrum operations described in the Army's Capstone Concept. Presented here are ideas on what space can do for land forces and what the Army will do to contribute to joint dominance of the dimension of space.   

Seamlessness will be the signature characteristic of well-integrated space and land force operations.  From the user perspective, space support must be reliable and direct, and operational friction must be minimized.  During operations at the tactical or operational level, undue delays or discontinuities will quickly make space support irrelevant.  For this reason, the central thrust of Army space operations is to reduce technical and procedural seams in the system of systems. In effect, many of the actions outlined here will bridge, bypass, or remove seams that would otherwise lessen or nullify the effectiveness of space support to land force operations.

In the near, mid, and far terms (2000-2007, 2008-2017, and 2018-2025, respectively), the Army is and will be a prominent player on the joint space team.  Preparations are now underway to develop new Army contributions to space control operations: space surveillance, prevention, negation, and protection.  Army forces will also provide support to space forces, such as those conducting space launch and satellite control operations.  Some of this support will be tied to the Army’s role in homeland security with an emphasis on Army national missile defense operations. 

This concept also touches on several advanced space operations for the far term. These include manned military space operations, effects control and delivery from space-based platforms, direct tasking of satellites by tactical commanders, and expanded employment of direct downlinks from satellites to tactical users.  There is no doubt that these advanced operations present many technical, policy, and legal challenges. The infusion of FA40 Space Operations Officers into existing headquarters will ensure current and future space force enhancement tools and products are properly used by the operational forces. Space awareness and analysis provide the combat multiplier required for attaining information dominance. Whether at home or abroad, near or far term, however, Army space operations will be consistent with the Army's responsibility to conduct prompt and sustained land combat and win the nation's wars. 

The time is right to publish this Army space operations concept. The Army’s capstone concept and joint space concepts are maturing.  Furthermore, rapid advances in information technology and the burgeoning space industry are presenting new opportunities to seize—opportunities for us as well as our future adversaries.  The conceptual direction provided here is an important companion to our recently published Army Space Master Plan and part of the foundation for the broad-based Army effort to operationalize, institutionalize, and normalize space. 
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Lieutenant General, U.S. Army

Commanding General

U.S. Army Space and Missile Defense Command

Department of the Army 
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TRADOC Pam 525-60

Introduction

1-1.  Purpose.  


a.  The Army views space as a vertical extension of the battlefield (Figure 1-1).  Operations in, from, or through the high ground of space will be integral to land force operations in the 21st century.  This operational concept describes capabilities required to fully develop and exploit the military advantages of space and seamlessly integrate space and land force operations.

[image: image1.wmf]
Figure 1-1.  Space and land force battlefield scene

b.  The operational ideas in this concept stem from two basic perspectives related to the planning and execution of Army space operations.  The first views land forces as supported forces and space operations as enhancing or multiplying land force effectiveness.  The second perspective views Army forces as supporting joint space missions intended to achieve dominance in space.  The ideas emerging from these perspectives are complementary.  Full exploitation of space for land forces depends on the freedom to operate in space and, if necessary, to deny an adversary’s space operations. 


c.  Administratively, this pamphlet supports TRADOC Pamphlet 525-5 (the Army’s Capstone Concept) and its subordinate concepts.  This document also takes into account the operational concepts described in the U.S. Space Command's (USSPACECOM’s) Long-Range Plan and further developed in joint publications.  In all cases, the ideas presented here are intended to stimulate innovation, focus science and technology efforts, and guide experimentation and analysis to solutions in the domains of doctrine, training, leader development, organizations, materiel, and soldiers (DTLOMS).

1-2.
References.  Required and related publications are listed in Appendix A.

1-3.  
Explanation of abbreviations and terms. Abbreviations used in this pamphlet are explained in the glossary.
Chapter 2

Overview

2-1.  Why this concept is needed.  

a.  This concept identifies ways that space operations can uniquely or efficiently multiply land force effectiveness and provides a framework for integrating that support during planning and execution of operations.  No other operational concept focuses on these needs from a holistic, integrated Army perspective.  This wide-angle view of space operations is appropriate given the diversity within the operational arena.  Space technology has emerged as an important combat multiplier that provides enhanced operations with a diversity of assets, organizations, and capabilities.  It is increasingly important that the joint force integrate all space systems (to include those managed by national intelligence agencies and commercial satellite companies) to effectively support military operations. 

b.  There is another aspect to this diversity.  Army needs that can be met by space operations vary greatly.  Additionally, they vary with the battlefield function supported and they vary with dynamic tactical situations.  There will be many demands for limited tactical imagery, many competing uses for high-capacity long-range communications, friendly force and civil impacts to consider if the global positioning system (GPS) is selectively denied within an area of operations, and operations security (OPSEC) issues associated with wide dissemination of some types of intelligence products.  This concept identifies the basic functions that need to be performed to approach optimal utilization of space support.  Specifically, this concept addresses four acute needs related to the diversity and uniqueness of space operations.

(1) The need to assure user access to and receipt of space support.  

Space systems must be responsive, reliable, flexible, and available throughout the full spectrum of operations.   The Army has an interest in frequency availability and reliability, allocation of launch resources and spares, space control capabilities, and many other aspects of assured access.  Furthermore, space systems must be available to land forces for the full spectrum of conflict as well as training and exercises.   If a supporting space asset is temporarily unavailable or insufficiently capable, the supported battlefield function must degrade gracefully, transferring functionality to other platforms (land, sea, air, or space) capable of filling the gap to allow continued operations.

(2) The need to establish connectivity with all potential space support providers. 

Today’s considerable array of space systems is rapidly growing.  There are now some 600 active satellites.  During the next decade, more than 1,500 new satellites will be in operation.  Approximately 1,200 of these will be commercial.  The vast majority will be communications satellites, but more than 30 commercial imaging satellites will be operating.  The Army will tap into this source of support.  Furthermore, as detailed in the Army Space Master Plan, there are a growing number of initiatives involving military, civil, commercial, and international space.  A Department of Defense (DOD) long-range planning objective is to ensure civil and commercial capabilities are used to the maximum extent feasible and practicable (including the use of allied and friendly capabilities, as appropriate), consistent with national security requirements. The Army intends to foster, exploit, or leverage the ones that will multiply the combat effectiveness of land forces as well as those that will control an adversary’s use of space for hostile purposes.  This integrating concept provides direction to this effort to seize opportunities and exploit the capabilities they provide during operations (see FOC 97-007).

(3) The need to coordinate Army contributions to joint space operations.  This

concept describes operations Army forces can conduct in support of joint space missions.  Indirectly, this aspect of Army space operations supports land force missions, because space dominance is an essential precondition for space support to land forces.

(4) The need to explain the space situation in terms relevant to land forces.
Despite the comparison of space to high ground, space operations will continue to differ significantly from terrestrial operations.  The diversity of space capability providers and of  space organizational structures (from strategic to tactical) is evidence of this fact.  Additionally, there are physical conditions in space and aspects of space systems that warrant special attention by Army space operations personnel.  Consequently, land forces need space experts who understand space and can put its implications into terms relevant to land forces.  The Army must integrate its space operations personnel, elements, and systems (e.g., Army space support teams, units, or cells and Army space operations officers and noncommissioned officers) into the force, maximizing their utility to the Army, and in representing land force needs to external organizations.  Army space operations personnel will be particularly instrumental in optimizing space systems, informing land forces of the operational impacts of the space situation, and representing Army capabilities to joint space operations staff elements.

2-2.  Threat.

a.  Threats to our national interests.  Our national interests in space could be threatened by limiting our freedom of navigation to, through, and in space and by the interruption of our use of vital space capabilities.   These threats will emanate from a multitude of sources:

(1) Asymmetric strategies such as cyber war, terrorism, weapons of mass destruction, the

hostile employment of space systems or operations to deny our freedom to operate in space. 

(2)  Political fragmentation caused by failed and failing states.

(3)  Aspirations of regional or state-centered powers.

(4)  Complications caused by transnational political, cultural, and 

economic phenomena.

(5)  The potential rise of a major regional competitor. 

(6) So-called wild card threats, not clearly in the categories above, are 

also likely.  The unexpected nature of these threats will place a premium on flexible intelligence and crisis-response capabilities.  

b.  Threats will be tactically and technologically diverse. Opposing forces may appear in regular or paramilitary structures, transnational military organizations, and single or widespread domestic and transnational terrorist cells.  Criminal elements of various sizes and means can probe our geographical, human, electromagnetic, and cyber borders.  They may threaten U.S. interests abroad or population, critical infrastructure, or territory at home.  Some adversaries will enhance their command, control, communications, computers, intelligence, surveillance, and reconnaissance (C4ISR) with international or commercial space systems and the global information infrastructure.  Adversaries will wield technologically advanced niche capabilities, and develop asymmetric capabilities for waging computer network and information warfare.  Some may employ precision fires or massed fires to put our forces or coalition partners at risk during mobilization, deployment, and operations or redeployment.  The threat of chemical, biological, terrorist, economic, and information warfare will persist as will the specter of attack with strategic or intercontinental ballistic and cruise missiles.  We must prepare to defend force projection bases, populations, and critical information infrastructure in the continental United States (CONUS) and the homelands of our coalition partners and allies. 


c.  Adversaries will attempt to use space for hostile purposes.  Commercial and international space is expanding our capabilities as well as those of our adversaries. Hundreds of new commercial satellites will be on orbit in the next decade.  The majority will be communication systems, but new imaging satellites will also be in operation.  As a result, states, transnational organizations, factions, or individuals will be able to buy militarily significant space products or services.  In fact, 1-meter resolution imagery, sufficient for tactical targeting (if timely), will be commercially available.  Other commercial products will include radar imagery that penetrates clouds, precision navigation and timing services, and a multitude of highly mobile, highly capable communications. Still other related commercial products will include interactive software, image processing software, low-cost and high-speed computational power with complete U.S. infrastructure, worldwide geographic data, and other information that will enhance an adversary’s ability to use commercial space products.  While licensing and international pressure will impose some restrictions, this burgeoning space industry is acknowledged as a growth area without a clear boundary.  The lure of financial gain coupled with the rise of the global economy will diminish the effectiveness of voluntary controls and lead to increased need for space negation capabilities.  Systems used by adversaries will not all be commercial, however, as more than 40 nation-states have national space programs of varying sophistication.  So, Army operations must assume an adversary will have at least limited access to overhead observation capabilities and telecommunications capable of operating in remote or undeveloped areas as well as in urban environments. 

d.  Space and information operations.  Adversaries will attempt to undermine the national will to conduct operations and fracture the cohesion of coalitions and alliances.  This approach is now enabled by the worldwide proliferation of telecommunications and information technology.  Traditional foreign intelligence collection against the United States will remain a concern.  However, the effort will evolve in new directions, stemming from reliance on computer systems for processing and storing sensitive information. Space systems allow the United States to monitor and report on global activities by observing early indications of crises, providing planning information, reducing many uncertainties characterizing conflict situations, and supporting information sharing with partners and allies.  Space operations can do much to preclude such threats, but adversaries can put elements of our space systems at risk.  Information dominance is crucial to land force operations in the 21st century and the linkage between information operations and space operations is tight.  Elements of space systems will be targets of information attack operations to include computer network attack (CNA).  Space systems will also be in the Information Operations target set.  Left unprotected, links will be jammed, monitored, or pirated by adversaries.  Protection of this potential friendly vulnerability will be a major objective of space control operations.

e.  The threat to our use of space.   Adversaries may alter the space environment and affect spacecraft, communications links, ground stations, terminals, or the associated information infrastructure.  A variety of anti-satellite (ASAT) techniques are plausible.  Detonation of a nuclear weapon in low-Earth orbit would have a devastating and lasting impact on civil and commercial, unhardened satellites in low-Earth orbit.  On the ground, aerospace industrial facilities and launch sites may come under attack, as well as boosters during ascent.  If vulnerable, ground stations, control facilities, and terminals will be attacked by enemy special forces, terrorists, theater missiles, electronic warfare means, cyber means, or conventional forces. Targets will include the various “bottlenecks” associated with space systems, in particular, unique vehicle integration and launch facilities, and control and down link facilities located outside the continental United States.  Electronic attacks will aim to degrade satellite communications; telemetry, tracking, and control (TTC) links; and ground stations.  Low power signals such as GPS are particularly susceptible to localized interference, including that from unintentional, friendly sources. 

2-3.  Capstone Warfighting Concept

a.  Space operations are well suited to support the flexibility and agility of future operations described in the Capstone Concept--Advanced Full-Spectrum Operations.  The capstone concept describes mission-tailored combined arms organizations, drawn from a pool of hybrid forces, that deploy to dispersed locations at home and abroad and function as integral parts of joint forces.  Army forces from the active and reserve components will cooperate in joint forces and with coalition partners, allies, non-governmental, private volunteer, and international organizations, and national and local domestic agencies. They will conduct synergistic shaping and decisive operations that are enabled by information superiority and continuous support operations. 

b.  Combined arms will be integrated at low levels, and the emphasis on identifying forces as light or heavy will diminish.  Brigade combat teams that can rapidly respond to and resolve a situation will be the centerpiece of modular, tailored force packages.  The goal will be to develop strategically responsive and operational agile units, capable of delivering precision lethality, possessing high survivability, and characterized by cohesiveness and expandability.

c.  Operations will tend to be simultaneous, noncontiguous, precisely distributed, and focused on the enemy's critical vulnerabilities in multiple dimensions of the battlespace.  Forces will be highly capable on urban and complex terrain and in all weather conditions.  Information warfare, consequence management, defense against air and missile threats, environmental warfare, and operations in the electromagnetic spectrum, cyberspace, and the human dimension will be prominent.  Space will be a part of the vertical conflict continuum.  Unprecedented levels of knowledge, speed, and power will characterize advanced full-spectrum operations.    

d.  The Capstone Concept recognizes the value of Army space operations to advanced full spectrum operations.  It calls for a “seamless, vertical continuum" for exploiting  "a system of systems of space-based and aerial capabilities fully responsive to the ground force commander.”  It goes on to address operationalizing space capabilities, describing “imagery, early warning, and other intelligence assets in space . . . seamlessly linked directly to the critical echelons of command without requiring undue authorizations from higher headquarters.”  The concept also underscores the importance of space-based communications and position location/navigation assets, and summarizes that “the future force will be postured to exploit space-based capability, while at the same time avoiding absolute dependency upon it."  

2-4.  U.S. Space Command operational concepts.  Army space operations will support the joint effort to dominate the space dimension to protect U.S. interests and investments and integrate space forces into warfighting capabilities across the full spectrum of conflict.  The Commander in Chief, United States Space Command's four operational concepts support this effort: 

a.  Control of space assures freedom of operations within the space medium and, if required, denies others the use of space; includes protection of friendly force assets and prevention and negation of an adversary’s use of space, when directed. 

b.  Global engagement operations combine worldwide situational awareness and precise application of force from space, include preparation to hold a limited number of land, sea, and air targets at risk with space-based fires; currently not consistent with national policy.

c.  Full force integration aims at integrating space capabilities into air, land, and sea capabilities.  It includes operations that multiply the effectiveness of the joint force by enhancing battlespace awareness and providing the warfighter support in the areas of reconnaissance and surveillance; environmental monitoring; communications; imagery/global geospatial information and services; and positioning, navigation, and timing.

d.  Global partnerships leverage civil, commercial, intelligence, national, and international space systems for military operations. The main effort focuses on domestic partnerships, but international opportunities are also pursued.  The concept includes development of agreements and relationships that would facilitate denial of space support to adversaries during conflicts.

2-5.  Other warfighting concepts of operation.  Army space operations support all Army operational concepts.  In some instances, space support will be unique; in others, it will efficiently augment terrestrial and aerial systems.  Operational concepts considered in developing the Army space operations concept are listed in the references.   

2-6.  Limitations.  International law applies in space.  Both treaty obligations and customary international law may limit the employment of some space systems in support of military operations. 

a. Some of the treaties described below may only limit military activity in space prior to the outbreak of hostilities between states.   Unless a treaty’s language clearly envisions wartime application (such as in the Geneva Conventions), treaty obligations between belligerent states are usually interpreted as suspended in wartime.  However, military planners need to be cautious before assuming any particular space treaty restriction will be suspended by an outbreak of hostilities.  In any conflict, U.S. interpretation of its continuing treaty obligations will involve mixed questions of fact, law, and policy that may require resolution at the highest levels of government.  Furthermore, because many treaties are multilateral in nature, even if a treaty’s restrictions are considered “suspended” between the United States and the other belligerent states, U.S. military planners may need to consider possible continuing obligations to neutral states.



(1) The United States -- Union of Soviet Socialist Republics Anti-Ballistic Missile Treaty, 1972 (ABM Treaty) and its subsequent protocols could limit the employment of space-based components of a U.S. ABM system.  (Belarus, Kazakhstan, and the Ukraine as well as Russia are considered successor states to the U.S.S.R. for the ABM Treaty.)



(a) The treaty states “…both sides agree to prohibit development, testing, or deployment of sea-based, air-based, or space-based ABM systems and their components along with mobile land-based ABM systems.”   (An “ABM” system is a system designed to intercept “strategic ballistic missiles”--- i.e. intercontinental ballistic missiles (ICBMs)).  Prohibited “ABM components” would include space-based radars deployed or tested in an “ABM” mode as well as space-based ABM missiles and launchers.   The ABM Treaty is currently subject to renegotiation.  Under the treaty, it is also possible for a party to withdraw from the treaty after giving prior notice.  However, for now, the requirements of the treaty must be considered prior to a U.S. deployment of both the ground-based and the space-based components of a national missile defense (NMD) system.


(b) The ABM treaty also prohibits giving non-ABM systems (such as a theater missile defense (TMD) or an air defense system) the capability to counter strategic ballistic missiles (ICBMs).  The treaty prohibits testing non-ABM systems in an ABM mode.

        

(c) At least in the absence of hostilities, the ABM Treaty prohibits the parties from interfering with the National Technical Means (satellites) the other party is using to verify the others’ compliance with the treaty.  An equivalent restriction against interfering with each other’s National Technical Means is also found in the Elimination of Intermediate-Range Nuclear Forces (INF) Treaty.

(2) The Treaty on Principles Governing the Activities of States in the Exploration and Use of Outer Space, Including the Moon and Other Celestial Bodies, 1967 (the Outer Space Treaty) could limit deployment of space-based force application systems.  Article I of the treaty states space is available to all states and is to be used for peaceful purposes.  The United States interprets this provision as meaning “nonaggressive” military activities are permitted, including surveillance, communications, weather, navigation, patrolling, exercises, and self-defense.  


(a) The Outer Space Treaty forbids establishing military bases, testing weapons, or conducting military maneuvers on celestial bodies (such as the Moon, planets, or asteroids).  Stations, installations, and equipment placed upon celestial bodies may be subject to inspection by foreign states.  The limitations on military activities on celestial bodies do not apply to military activities undertaken in orbit around Earth or on spacecraft that have not landed upon a celestial body.   

(b) The signatories also agreed, “not to place in orbit around the Earth any objects carrying nuclear weapons or any other kinds of weapons of mass destruction, [or] install such weapons on celestial bodies, or station such weapons in outer space in any other manner.”  The treaty does not forbid using space for the transit of such weapons (as in the space portion of an ICBM or theater missile launch trajectory).


(c) States are held responsible both for their own activities and for the activities of their citizens in space.   States are liable to other states and their citizens for damages caused by their space objects.  States must consult potentially affected states prior to undertaking activities in space that could potentially harm or interfere with the activities of other parties.

(3) In the Treaty Between the United States and the Union of Soviet Socialist Republics on the Reduction and Limitation of Strategic Offensive Arms, 1991 (START I), the parties undertook not to flight-test ballistic missiles launched from space and not to produce, test, or deploy systems, including missiles for placing nuclear weapons or other weapons of mass destruction in orbit or in fractions of the Earth’s orbit.

(4) The Agreement on Measures to Reduce the Risk of Outbreak of Nuclear War, 1971, (Accidents Measures) reached with the former Soviet Union precludes either party from taking measures that would interfere with the other’s early warning or communication systems if such interference could increase the risk of nuclear war.  


(5) The Treaty Banning Nuclear Weapons Tests in the Atmosphere, in Outer Space and Underwater, 1963 (the Limited Test Ban Treaty) prohibits conducting nuclear tests or any other nuclear explosion in space.   Although by its terms, the Treaty is of “unlimited duration” the United States has interpreted the treaty as having peacetime application only.  However, even if the restriction is interpreted as suspended during war, the potential for electromagnetic pulse from a nuclear explosion in space to indiscriminately cause collateral damage to the space objects of neutral states in orbit, to terrestrial activities by neutral states, and even to activities by our enemy that may enjoy “ protected target” status under the Geneva Conventions would have to be weighed prior to any decision to use nuclear weapons in space.

(6) The Agreement Relating to the International Telecommunications Satellite Organization, 1961 (INTELSAT Convention) signed by the United States and 120 other nations and private entities limits use of the global commercial telecommunication satellite system it created for “other than military purposes.”

(7) The Convention on the International Maritime Satellite Organization, 1976 (INMARSAT Convention) states that the marine navigation system it created can only be used for peaceful purposes. The INMARSAT staff interprets this requirement as forbidding access to militaries engaged in armed conflict except for peacekeeping or peacemaking activity sanctioned by the United Nations.                                                                                   


(8) The International Telecommunication Convention, 1973 (Telecommunication Convention) states that space objects with communications ability must be operated in a manner that will not interfere with the radio services or communications of others.  Nations retain their freedom of action in regard to military installations of their armed forces but as far as possible these installations must give due regard to measures to prevent harmful interference with communications by others.

b. Other limitations include:

(1)  The complicated, incomplete, but evolving international body of legal and treaty restrictions on the use of specific space systems, allocation of orbits and frequencies, and on the distribution and use of space-derived information.

(2)  A number of threats in the space environment which are not considered a problem for terrestrial operations.  These include debris, a variety of radiation effects, solar weather, and the unique difficulties of repairing and/or replacing systems in orbit.


(3)  Space systems have another noteworthy characteristic that increases the seriousness of most threats: as a side effect of orbital mechanics, the space segments are extremely predictable in terms of location and movement.

CHAPTER 3

Concept

3-1. General description.  Army space operations exploit the advantages of space and space systems, integrating space support into land force operations and supporting joint space operations to dominate the dimension of space.


a.  Space -- a grouping of systems.  In the context of this concept, space is a grouping of systems.  This characterization will continue during the next 20 years and beyond.  Space systems are diverse in terms of ownership, control, and capabilities. Systems relevant to land forces may be under civil, commercial, military, or international control.  International consortia, in fact, will control many of the commercial systems.  Also, national-level authorities will continue to control selected national intelligence systems.  Security considerations will limit dissemination of some products and services.  Despite such intricacies and diversity, the Army intends to optimize these capabilities for land force needs.  It also intends to participate in monitoring and controlling an adversary's use of space for hostile purposes. 


b.  Space and tactical operations.  Increasingly, space systems will meet the specific needs of forces at the operational and tactical levels.  During the period of this concept, space-based ISR capabilities will directly support theater commanders and Service components according to their priorities.  Missile warning satellites will have broader applications to terrestrial operations such as supporting attack operations against time-critical targets.  Theater commanders will have access to measures that selectively deny position, navigation, and timing services within an area of operations.  Satellite communications (SATCOM), commercial and military, will increasingly support in-theater operations down to the lowest levels of command.  SATCOM will be an essential part of sustainment and combat service support operations.  In part, the Army space operations concept is to influence this continuing migration of military capabilities onto the extended battlefield of space and to prepare Army forces to fully exploit this evolving and diverse grouping of systems.


c.   Space support to land force operations.  The Army's use of space support will continue to focus on the four space mission areas (space control, space support, force application, and force enhancement ( See figure 3-1).


Force Enhancement

· Communications
· Reconnaissance, Intelligence, Surveillance, 
       
       & Target Acquisition (RISTA)
· Weather, Terrain & Environmental Monitoring (WTEM)
· Position, Navigation & Timing (PNT)

Space Control





Force Application
· Protect (active & passive)



     
      (   Attack ground-based targets 

· Prevent (political & economic)




           from space




· Negate (destroy, degrade, 

disrupt, deny, & deceive)

· Space Surveillance






     Space Support

· Spacelift

· Telemetry, Tracking & Commanding (TTC)

· Space Activation

· Space Surveillance
Figure 3-1. Alignment of mission areas and space missions

d.  Advanced space operations.  The Army will position itself to employ space force application capabilities against ground targets should national policy change and lead to the fielding of capabilities to deliver lethal and non-lethal effects from space platforms.  Also focusing on the far term, the Army will examine advanced concepts such as the integration of astronauts into all types of space-based operations across the full spectrum of conflict.  The use of spacecraft for special maneuver, space control and logistic operations will also be explored.

e.  The Army's support of joint space missions.  These broad areas will receive emphasis:

(1)  Operation of terrestrial and user elements (terminals, control stations, processors, etc.) of force enhancement systems. The Army's consolidating of functions into multifunctional systems will continue through the near, mid, and far terms.  Also, emphasis will be placed on developing smaller, lighter, more mobile, and survivable systems as well as providing for integrated, multi level security.  More direct interfaces will be developed between space elements and users at increasingly lower echelons, to provide voice, position, and data with both transmit and receive capabilities.
(2)  Operations of ground-based elements of ballistic missile defense systems that operate in or through space or include space systems.  Operations will include ground-based radar, interceptors, and battle management systems.   In the far term, the threat set will expand to include cruise missiles.

(3)  Operation of Army-owned space surveillance assets and all ground-based elements of current and future negation systems.  In the mid term, the main effort will be on surveillance, protection, and prevention capabilities.  Also in the mid term, the Army will operate limited negation capabilities that will mature and expand into more versatile capabilities in the far term.

(4)  Employment of Army astronauts in support of special military space missions.

In the near and mid terms, Army astronauts will participate in combat service support to space forces.  Actions will support deployment and operation of military payloads placed in orbit or maintained during manned space-flight missions.  In the late far term and beyond, Army astronauts may participate in space and terrestrial combat and combat support operations consistent with U.S. law and policy.



(5) Operation of in-theater, direct down links to tactical users and mobile satellite payload tasking systems (once available). 

3-2.  Detailed Description. 

a.  Army space operations.  These operations are Army actions, activities, and operations contributing to the four space mission areas.  Army space operations may be conducted from Earth to space, space to space, from space to Earth, or within or between terrestrial elements of a space system.  They will take place during planning and execution of operations at the strategic, operational, and tactical levels.  The overarching goal of Army space operations is to integrate the extended battlefield of space and its systems into land force operations.  Army space operations contribute to the two major objectives of this concept:

(1)  The use of all capable space systems to support land force operations.

(2)  The use of all capable land force systems to support space operations.


b.  While the first objective focuses on force enhancement and the role of space systems in collecting, transporting, processing, and delivering battlefield information, the second addresses the full range of joint space missions that Army forces conduct as supporting forces. The objectives are complementary in that Army support of joint space operations supports the space dominance required to maximize force enhancement of land forces.

c.  Army space operators.   Although the primary Army space operator will be the individuals found in Functional Area  (FA) 40 (Space Operations), the term space operator is used here informally.  It refers to any Army person performing a space operations action.  Army Space Command (ARSPACE) will continue to serve as the Army’s space component to USSPACECOM, but numerous other Army organizations will include space operators. For example, Army organizations from brigade to echelons above corps will continue to participate in intelligence, surveillance, and reconnaissance aspects of space operations.  They will use Tactical Exploitation of National Capabilities (TENCAP) program equipment developed by the Army Space Program Office (ASPO).  During joint operations or Army support to federal, state, and local agencies, many Army space operations will be directed by the Army official responsible for a mission area such as intelligence, communications, or missile defense.   

d.  The notion of seamlessness.  As noted earlier, diversity characterizes space operations at the provider level, the user level, and in between.  The notion of seamlessness describes the objective of Army space operations.  When the user receives required support immediately without an awareness of steps in the tasking, data collection, processing, and transport process, seamlessness will be achieved.  This objective is not unlike receipt of information over a very high-speed internet connection, automated delivery of e-mail, or today's long-distance telephone system.  Ideally, much space support will be preplanned, and digitally entered into war plans or automated operation plans.  

e.  Reducing the seams.  Achieving seamlessness requires actions focused on the major divides in the system of systems.  There is one divide between the Army user requirements and space support providers.  The second centers on the receipt of data or information into the Army from the support provider.  The third major divide separates the Army receiver from all users.  Overcoming this divide is closely linked to horizontal integration.  Three of the four functions described below--optimize, integrate, and operate-- contribute to the bridging, bypassing, or removing of these seams.  There is another important seam.  It is the intellectual seam separating the space situation from the land force situation.  In addition to obtaining and receiving information from space systems, information about the space situation must be integrated into the knowledge base guiding land force operations.  The inform function focuses on this intellectual gap.  When fully implemented, this concept will produce a totally integrated space-terrestrial continuum, much as the Army has integrated aviation operations into maneuver and satellite communications into many communication systems.  


f.  The four core functions of Army space operations are shown in Figure 3-2. 


Figure 3-2. Four Core Functions



(1) Optimize.  

(a) This function establishes the conditions for effective space operations.  

Optimizing involves system selection, deployment, and tasking decisions.  In general, it bridges the gap between user and support provider and requires an understanding of user needs, physical constraints imposed by the essential nature of space solutions, space system capabilities, system flexibility, space operations, and land force doctrine.  (Note that advocacy of land force needs prior to operations is a precondition for effective optimization during operations.  Increasingly, the Army must engage in joint, interagency, national, and, sometimes, commercial space requirements processes.  Army participation in joint and national space architecture development is critical.  In fact, it is often said that many of our 2020-era space systems are being designed today.  Development of operational requirements documents (ORDs) such as the space surveillance and space negation ORDs are important in developing the Army's requirements, positions, and intent with respect to space systems.)

(b) With respect to the Army's role as a supported force, Army optimization actions are shaping actions.  They enable effective force enhancement by influencing the operation of space systems so they meet land force needs in accordance with land force priorities.  Representative actions include identifying and selecting the most capable support provider, representing Army requirements in the tasking process, participating in dynamic retasking decisions, positioning satellites and mobile assets, allocating services such as MILSATCOM channels, and influencing collection plans to support specific land force operations. 

(c)  In support of joint space operations, optimization helps prepare Army 

capabilities to best support joint space missions. Actions involve identifying relevant Army capabilities and coordinating their support of joint space tasks.  Once assigned to support space operations, Army forces will operate in accordance with priorities, timing, and effects specified by the supported commander. 



(2) Operate




(a)  In the context of this concept, this function is materiel-centric.  The 

Army will operate selected elements or components of space systems.  In some instances, these will be land force adjuncts to space systems.  Generally, these elements or components will provide capabilities that meet a unique land force or Army need and will be modified Army systems that are dual (space and terrestrial) capable.  Some Army systems will tap into or exploit a space system not designed to support tactical operations.  Such Army systems will often provide direct interfaces or connectivity between a supporting military, civil, or commercial space system and land forces. 

(b)  In a supported role, the Army will operate systems that receive, process, and transport data and information provided by space systems.  The function will support strategic, operational, and tactical levels.  The Army will continue to field highly capable ground stations, control centers, and mobile, survivable tactical terminals.  Increasingly, space-capable terminals will be embedded in soldier systems and weapon system platforms.  These terminals will receive and/or transmit communications, RISTA, WTEM, missile attack warning, and PNT data.  Additionally, technology demonstrations with operational capability will be considered for support to contingency operations.  Army space support teams will continue to support exercises, contingencies, and all stages of conflict, often employing tactical applications of advanced technology.

(c)  In support of near- and mid-term joint space operations, the Army will operate systems that support space control, force enhancement, and space forces.  In the far term, if national policy permits, the Army may operate elements in systems that apply force (lethal fires) from space.  Particular emphasis will be placed on the Army's operation of ground-based elements of national missile defense systems and ground-based capabilities contributing to the space control functions of negation, prevention, and protection (as well as space surveillance).  Army operations will contribute to protection of space, ground, and link elements of friendly force space systems or to control of an adversary's use of space.  The Army's operation of major systems supporting joint space missions will generally focus in these areas:

· Intelligence Preparation of the Battlefield of the space situation in support of land force operations.

· Exploiting surveillance data for theater missile defense to include attack operations, active defense, passive defense, and C4I.

· Satellite communications control and operations centers and tactical terminals.

· Suborbital payloads in support of ISR or other combat/combat support functions.

· Ground-based space negation capabilities (e.g., ASAT capabilities).

· Ground-based elements of joint national missile defense (radar, interceptor, and site battle management/command, control, communications (BMC3).

· Capabilities for intelligence collection and deception and denial operations directed against an adversary’s space capabilities.

· Protection of ground elements of space systems; protection of space launch, command and control, and logistic infrastructure.

· Electronic warfare and negation capabilities directed against an adversary’s space systems. 

· Airborne and ground-based capabilities for prevention and negation of electronic interference measures directed against friendly space capabilities.
· Capabilities for supporting computer network defense and attack.

· System elements required to employ (lethal and non lethal) fires delivered from space platforms against ground targets. 

· Control of terrestrial systems such as unattended ground sensors from space.



(3) Inform




(a) This function transforms information into knowledge, putting 

information into an operational context.  Army space operations and plans personnel are the focal point for this function.  Planners must focus upon integration of space capabilities into the Joint Operations Planning and Execution System (JOPES).  By conducting deliberate planning in support of the Joint Force Land Component Commander (JFLCC) designated by regional Commanders in Chief (CINCs) worldwide, space planners can ensure seamless integration through a family of joint and combined operations plans (OPLANs).  The family of OPLANs will make routine the integration of space into Time Phased Force Deployment Lists (TPFDL) and CINC Integrated Priority Lists. The more time that space planners conduct detailed deliberate planning, the less time space operators will spend in crisis action planning.   Actions will center on obtaining information on the space operations situation and the land force situation, synthesizing that information based on the mission and then explaining the implications to land forces and supporting or supported space forces.  




(b) In support of land forces, informing actions will advise the force of the impact that the space situation will have on current and future operations.  Representative topics include the impact of variations in GPS accuracy within the area of operations, space weather conditions that will affect communications, the availability of space-based imaging systems in a particular region during a specified time window, or indications of an adversary's actions against friendly force space systems.  These actions will also assist in representing land force needs to supporting space organizations as well as providing a rationale for the optimization of space systems for particular land force operations.  In general, informing actions identify relevant space events, explain what they mean to the land force mission, and recommend courses of action to minimize negative effects or exploit the space situation.


(c) In the Army's role as a supporting force, informing actions will assist in advising the joint space force on Army capabilities and their availability to support joint space missions. Representative topics include the availability of Army elements to supplement security operations at a launch site during homeland security operations, the availability of Army ground-based radar to support joint space surveillance operations, Army deep attack capabilities against elements in the enemy's space control system, or the impact of battle damage at an Army-operated satellite control center.  Army capabilities to respond to computer network attack may also have a space operations aspect in addition to their information systems and information operations implications.  In some instances, Army ground stations may be able to provide commercial imagery support or geospatial imagery products support to other services, agencies, or the joint space information databases.  Certainly, there will be many additional informing actions. 



(4) Integrate




(a) In a general sense, integration is this concept's overarching function.  

Its aim is to maximize land force use of battlefield information provided by space systems and to integrate the vertical extension of the battlefield into land force operations.  In a more specific sense, integration actions center on systems that process, transport, and manage data and information by focusing on information interfaces or portals, points where data from space systems merge into that from terrestrial and aerial systems.  During at least the near and mid terms, the Army Battle Command System (ABCS) family of systems will be central to this function; horizontal integration within the family of systems will be a priority.  One example illustrates the wide applications of data from space systems.  It is the exploitation of data collected by missile warning space surveillance satellites.  Collected data on ballistic missile launches and trajectories will be valuable to active defense, attack operations, and passive defense.  This data will be integrated into appropriate information systems in the ABCS family of systems.  Initially, this data will be received and processed by the Joint Tactical Ground Station (JTAGS) or its follow-on the Multi-Mission Mobile Processor (in addition to other means of receipt, processing, and transmission also exist).  




(b)  As a supported force, the Army will emphasize integration of information from classified and unclassified space and land force systems. Communication and intelligence systems will include multilevel security applications, which will distribute variously classified information to cleared users. The Army’s ongoing effort to exploit national classified capabilities for land forces will continue under the auspices of ASPO.  ASPO will develop and implement streamlined concepts of operations (CONOPs) and requirements documentation that will lead to the fielding of numerous systems from brigade level to echelons above corps to provide continued space support to land forces.  These capabilities will include unclassified, commercially provided imagery products.  This effort will continue as ASPO integrates multiple intelligence within increasingly mobile and survivable systems such as the Tactical Exploitation System (TES).  Over time, new technologies such as those accessing commercial imagery capabilities will be considered for integration into TES and its follow-on systems.  TES will be the cornerstone system of the Army’s future Distributed Common Ground Station.  Future processors and ground stations will incorporate innovative solutions to information security/classification issues.  Areas of particular emphasis include the wide dissemination of cleared, relevant information via the Global Command and Control System-Army (GCCS-A) and the ABCS discussed above.  Secret Internet Protocol Router Network (SIPRNET)-type information will be made more widely accessible than it is today.




(c) In a supporting role, the Army must integrate its capabilities into joint 

space plans, systems, and processes.  The sheer span of space operations will make this function challenging. For example, joint space control operations may request attacks against targets located within a land force area of operations.  However, friendly forces may be operating at the location or the land force commander may require the target (a bridge to a launch facility, for example) for later friendly force operations.  Another challenge will pertain to data correlation.  The space surveillance catalog will be centrally maintained, so the use of Army theater-level ground-based radar in support of space surveillance will be integrated into the joint space surveillance network.  Another aspect of the Army's space control support will incorporate theater-level counter-RISTA actions directed against an adversary's space operations.   These actions could include Army space negation capabilities, which will be coordinated with joint space control plans.  Many of these and similar integration tasks will require joint interoperability and coordination of land force and joint space operations plans.

3-3.  Battlefield functions supported by this concept.
a.  The seamless integration of land and space operations will support the commander in carrying out his battlefield functions.  These functions are aligned with the major task areas of the Universal Joint Task List and the Army Universal Task List. 

b. Deploy and Conduct Maneuver. At the strategic, operational, and tactical levels, maneuver entails using fire and movement to achieve a significant positional advantage over the enemy. It is enabled by advantages in intelligence/information, operational reach, mobility, and decision cycles.  Friendly force elements will move dispersed formations on terrain that is often difficult, urban, and more familiar to the enemy than to us.  Strategically, an Army force (ARFOR) will maneuver as part of the joint force, deploying forces to ports of debarkation or directly into positions providing an immediate, exploitable advantage.  Space operations will support Army maneuver by providing:


(1) Indications of location, disposition, and strength of the enemy elements, especially their weapon systems, sensors, and air and missile threats to friendly force movement that supports determination of the best route to achieve relative operational advantage.



(2) Communication of data indicating location and status of friendly force elements within the area of interest.



(3) Indications of the location of terrestrial and suspended obstacles, mines, restrictive terrain, and contaminated areas.



(4) Indications of the condition of transportation/movement infrastructure such as airfields, riverbanks, ports, railheads, bridges, tunnels, fords, and roads in theater.


(5) Location, characteristics, and movement of weather and environmental conditions that could impede or facilitate air or ground movement, especially wind and precipitation, trafficability data, dust storms, severe weather conditions such as fog, tropical storms or tornadoes, and enemy-induced pollutants or obscurants. 


(6) Information that characterizes vegetation, soil conditions, and hydrography in a way that can translate into UNRESTRICTED, RESTRICTED or SEVERLY RESTRICTED (GO, SLOW-GO or NO-GO) trafficability decisions.


(7) Elevation data that can be rapidly collected and processed into multidimensional geographical representations of the battlespace.


(8) Secure, survivable, redundant on-the-move communications with higher, lower, and lateral maneuver elements.


(9) Reachback communications supporting split-based operations that reduce the size of the deployed force.


(10) Precise position and navigation information for air and ground platforms and highly accurate timing to support secure communications and continuous synchronization of movement and maneuver.

(11)  Precise position and velocity information for on-board mission equipment.

(12) Information on location and movement of masses of dislocated civilians.

c.  Employ firepower. Space systems will support the employment of Army, joint, coalition, and allied lethal and nonlethal fires against targets dispersed throughout the battlespace.  Effects of these fires will be directed at the enemy’s perception of the situation, conditions in the electromagnetic spectrum, cyberspace, the region of space as well as precision, lethal fire support in the three physical dimensions of the battlespace.  Army forces will time fires to exploit compressed windows to disintegrate enemy capabilities or preclude effective reconstitution.  Fires must be agile and responsive to detection of time-critical targets.  Those targets must be detected, characterized, and, in some cases, verified by cued sensors or other sources.  Engagement processes must identify and task the most effective available weapon.  Impact areas and airspace must be cleared of friendly troops, and effects must be synchronized.  Rapid orientation and registration of systems will be required.  Assessments of effects to include battle damage must enable quick reengagement and exploitation of advantages by maneuver forces.  Coordination and clearance of fires with other agencies and forces will be critical.  Space operations will support fire support to the Army by providing:

(1) Indicators of enemy force locations, dispositions, status, and strength for developing strategic, operational, and tactical targeting plans (includes the orbital location and operational status of satellites and ground stations and characterization of control and data links supporting an adversary’s operations). 

(2) Indicators of enemy reactions to fires or battle damage assessment (BDA).

(3) Space-based designation of targets with technologies such as lasers.

(4) Space-based cueing of weapon systems.

(5) When used in combination with forecasting models, weather information (i.e., wind speed, wind direction, temperature, pressure, humidity from the ground up to several kilometers above the target area, heights and bases of cloud layers in the target area, rate and type of precipitation and visibility (in various spectral bands) in the target area that affect the effectiveness of nonlethal fires as well as ballistics, guidance, and brilliant munitions).

(6) WTEM remote sensing to assess effects of fires on infrastructure and terrain.

(7) Communications for coordination such as rapid clearance of airspace and impact areas.

(8) PNT for precision guidance of munitions and effects directed at distant targets or targets where collateral damage is a concern.

(9) Timing data for synchronizing times on target throughout the battlespace.

(10) Continuous communications between forward observers or tactical control elements and fire support control elements.

(11) Range extension for coordinated terrestrial, aerial, and space-based targeting and battle damage or combat assessments.

(12) Communications to support automated, continuous updating of targeting information.

(13) Rapid coordination and deconfliction involving resources throughout the joint operations area.

(14) Early fire support planning during deployment and en route.

(15) Transmission of targeting data, BDA information, and remote engagement commands at strategic, operational, and tactical distances.

(16) PNT information for rapid surveying and emplacement of weapon systems.

(17) Use of space platforms for execution of fires (currently not consistent with national policy). 

(18) Space negation measures to deny enemy use of organic or third-party ISR satellite capability.



(19) Information on the location and disposition of civilian population concentrations for developing strategic, operational, and tactical targeting plans.
d.  Develop Intelligence.  Intelligence collection will be all-source and multiorganizational.  Database development will be continuous.  It will intensify as crises develop in a particular area. Technology-enabled niche capabilities, weapons of mass destruction (WMD), terrorists, and criminal and transnational adversaries will necessitate new ways of nonintrusive, covert, and near-continuous surveillance and reconnaissance.  Information verification and correlation will be critical, especially as information operations become more sophisticated.  Intelligence analysis must support tactical, operational, and strategic timelines and provide products efficiently classified or declassified and made widely available to all users.  Commanders must have instant access to reliable, timely information in all relevant dimensions of the battlespace.  Information must be properly formatted and readily usable in organic weapon and C4ISR systems.  Space operations will support Army intelligence by providing:

(1) Global indications and warning of events and conditions that could put U.S. national interests at risk: natural disasters; effects from industrial accidents; massing of forces; movement or development of components of weapons of mass destruction; testing of WMD; terrorist or military training activities and exercises, communications indicating preparation for commitment of hostile acts; patterns in radar and military electronic emissions that could indicate an adversary’s intentions.

(2) WTEM remote sensing to detect and observe the effects of an adversary’s actions on the environment to include the air, sea, space, and land (surface and subsurface); effects on agriculture, water supplies, and vegetation; alterations to beaches, ports, landing areas, and road networks; induced flooding, fires, fog, or other conditions that could provide the enemy an advantage or provide indications of enemy intent.

(3) Information on activities and movements of military troops and civilian populations; refugee movements; occupation of buildings or encampments; monitoring of activities related to ceasefires and international agreements. 

(4) Advanced sensors such as multispectral and hyperspectral imagery for visualizing particular aspects of the battlespace; detailed BDA (and combat assessments); detection and characterization of infrared events; camouflage and foliage penetration.

(5) For ballistic and cruise missiles and other aircraft, attack indications at launch sites and airfields/ports; detection and tracking of missiles in flight; discrimination of warheads and reentry vehicles from decoys, chaff, and other nonsignificant objects in the vicinity of the target; mid-course tracking and in-flight commands to interceptors.

(6) Ground-based surveillance of space and characterization of an adversary’s actions in the region of space; the military effects of those actions.

(7) Indications of the presence of mines, obstacles (ground-emplaced and suspended), and contaminated areas. 

(8) Indications of the location and capability of jammers and other electronic warfare devices and systems.

(9) Indications of movements and other actions by aircraft, vehicles, or individuals participating in drug-trafficking or other criminal activities in U.S. waters or along its borders.

(10) Indications of war crimes and crimes against humanity.

(11) Information collected by suborbital sensors that can be launched to support critical operations (e.g., focused ELINT collection).

(12) Detection of electromagnetic emitters that contributes knowledge of radar and C2 node emplacements and that can contribute to SIGINT collection. 

(13) Communications for split-based management of intelligence operations.

(14) Direct up link and down link capabilities enabling space systems to support operational and tactical operations.

(15) Information on the location and activities of special operations forces, paramilitary forces, major troop formations, terrorist cells, and training areas.

(16) Capabilities for space-based preprocessing and programmable space-based pre-processing of sensor data to facilitate efficient and timely analysis and dissemination to users.

(17) Capabilities to broadcast intelligence and disseminate timely tactical data as well as allow the warfighter to “pull” intelligence that satisfies his needs.

(18) Analysis and broadcast of attack warnings to forces and noncombatants in the predicted impact area.

e.  Protect the Force.  A variety of threats must be detected and characterized.  Localized warning must be issued so measures can be implemented to protect the force while maintaining the tempo of operations. Threats will include lethal and nonlethal threats that are aimed at all dimensions of the battlespace.  Strategic and theater missiles, especially those capable of delivering weapons of mass destruction, will be a priority.  Computer and information systems must be protected.  The force must also be protected against adverse environmental conditions, enemy ISR using space-based systems, various forms of contamination, and other conditions putting the force or its equipment, services, or supplies at risk.  Space operations will support Army force protection by providing:

(1) Information on ballistic, cruise missile, and aircraft stocks, infrastructure, C4I nodes, stationary and mobile launchers, and airfields; indicators of the location of short-range rockets, especially those capable of delivering chemical warheads or tactical nuclear devices.

(2) Alert, early warning, and characterization of missile attack; broadcast of air and missile attack data; launch points and predicted impact points.

(3) Indications of alterations to the terrain or transportation infrastructure that could impede deployment and maneuver and set the conditions for operational or tactical ambush-type actions.

(4) Precision PNT and communications support enabling theater-wide combat ID and prevention of fratricide.

(5) Information on enemy-induced or natural flooding, fires, or industrial emissions that could endanger the force.

(6) Monitoring of weather, soil, and tidal conditions that could put elements of the force at risk.

(7) Intelligence on hostile or potentially hostile air and space vehicles in flight or on orbit.

(8) Space negation to deny enemy use of organic or third party (“gray space”) ISR satellite capability.

(9) Indications of mines or contaminated areas.

(10) Transmission of warnings, downwind messages, and other NBC information.

(11) Continuous global and theater-wide communications to support force protection with split-based intelligence analysis and to issue force warnings and coordination instructions required to avoid or neutralize threats to the force.

(12) Data communications support of remote monitoring, analysis, and countermeasure development for computer network defense (CND).

(13) Communications and signals related to survivor location and recovery operations.

(14) Denial, disruption, deception and degradation of adversary ISR capabilities.

f.  Perform logistics and combat service support (CSS).  Support of split-based operations and the management of large data files will be essential to seamless CSS, battlefield distribution, and anticipatory logistics.  Logistic agility will require global and theater-wide data transmission support to enable tailored configuration and precise transport of logistic packages. In theater, CSS operations will require real-time total asset visibility and information on personnel services and combat health support (CHS).  CHS will be far-forward and supported by telemedecine and accelerated triage and medical evacuation.  Space operations will support Army logistics and CSS by providing:

(1) Predictive and current information on weather, water, and terrain conditions in the battlespace that could affect the consumption of supplies and materiel as well as road conditions, route selection, and aviation transportation operations to include MEDEVAC.

(2) Long-haul and reachback communications—voice, data, fax, and video.

(3) Global broadcast services to support morale and welfare activities, religious support needs, dissemination of command information, civil affairs actions, and transportation reports. 

(4) Data communications integrated with global positioning system data to support the global transportation network, total asset visibility, in-transit visibility of assets, and MEDEVAC operations.

(5) High-capacity data communications to support telemedicine and far-forward medical care.

(6) Communications to support staging, reconstitution, humanitarian assistance, disaster relief, refugee support, and other tasks conducted in areas with limited communications infrastructure.

(7) High-capacity communications for global delivery of map products as well as digital terrain and special collection products (e.g., coherent change detection and phase history data products) to tactical, operational, and strategic operations.

(8) Updated digital data bases to enhance realistic virtual training and mission rehearsals.

(9) Support to remote, postdeployment software support and upgrades.

(10)  Support to transmission and receipt of data for search and rescue operations.

g.  Exercise command and control (C2). The decentralized, distributed, and high tempo operations characterizing advanced full spectrum operations will place a premium on the following C2 capabilities: communications on the move; continuous awareness of the status and location of relevant combat elements; the capability to query units to obtain updates on their situations; capability to rapidly fuse information and assess the tactical, operational, and strategic situations; the capability to issue orders and instructions and to coordinate actions with joint, interagency, allied, coalition, and multinational organizations; capability to fully leverage unmanned systems operating with artificial intelligence systems to search target areas, select munitions, and conduct battle damage assessments; capability to enhance cohesion and coordinate the actions of hybrid forces that have assembled and deployed from geographically separated locations.  Space operations will support Army command and control by providing:

(1) Digitized terrain data for developing the common operating picture (COP) and rapid terrain visualization techniques.

(2) Reachback communications for split-based C4ISR, personnel, and logistics support.

(3) Extension of in-theater terrestrial communications.

(4) Connectivity with host-nation support structures through commercial mobile satellite services.

(5) Global broadcast services integrated with theater injection points for a wide array of information dissemination requirements that range from local weather to missile attack warning.

(6) Communications and PNT support enabling coordination and force tracking of coalition force elements.

3-4.  Future Operational Capabilities (FOCs).   FOCs provide focus to the Army’s warfighting experimentation program and the science and technology program. The following FOCs are required to support the achievement of full and seamless space and land force integration.  

SP 97-001.  Space Sensors Linked with Tactical and Operational Forces

Principal Objective: Enhance the reliability and timeliness of the common operating picture (COP) used by all combat, combat support, and CSS functions by developing the capability for accurate and timely sensor information processing and delivery to the operational and tactical level.  Improve, integrate, and standardize national-to-tactical tasking, processing, exploitation, and dissemination (TPED) of relevant collected data tailored to meet needs of the warfighter.  Improve support to tactical decision-making, planning, and combat operations.   The ability to "see" the battlespace is required, including identification and tracking of the full range of materiel. Various types of sensors are needed to operate in the full range of the electronic and visible spectrum. These sensors can be space-based and/or terrestrial. 

SP 97-007.  Interoperability

Principal Objective: The capability for Army space systems to interoperate/interface with other US and foreign government and commercial space systems and data architectures is required. This includes the interoperability of space platforms among themselves as well as terrestrial systems interoperability to space platforms and interfaces between terrestrial systems.  Standardization of data is inherent in the ability to interoperate.  The security measures implemented must allow for interoperability and sharing of information as required, but also allow for termination/denial of information when no longer desired/required. Implementation of these security measures should require minimal time and labor impact on the user, while allowing for multiple configurations. 

SP 97-009.  Real-Time Prioritized Information Dissemination

Principal Objective: The capability for space systems and supporting terrestrial segments to provide real-time dissemination of critical data/information is required. The system will provide data directly without numerous entry points and subsequent relay points.  Data pertaining to critical areas of operations, to include missile defense, NBC, high priority targets, targeting information and post-strike assessment (BDA), must be provided on a priority basis to designated weapon platforms and appropriate echelons of command.

SP 97-016.  Automatic/Aided Target Recognition (ATR)

Principal Objective: The capability for rapid detection and identification of a wide variety of targets is essential for Army operations. Assisted or automated target recognition is required to reduce operator workload and inaccuracies. The target identification should be compatible with fire command formats and make prioritized recommendations of specific units/weapon systems based upon METT-TC.  ATR is required to be interoperable with other Army joint and allied/friendly battlefield management systems. 

SP 97-020.  Theater Missile Defense

Principal Objective: Space sensor capabilities are required to conduct offensive and defensive operations against the enemy missile forces, specifically cruise missiles, tactical ballistic missiles, and tactical air-to-surface missiles.

SP 97-021.  Offensive Space Control

Principal Objective: A treaty-compliant offensive capability is required from both terrestrial and space locations to allow US forces to gain and maintain control of activities in space.  This includes capabilities to conduct surveillance of threat space systems and terrestrial links and the lethal/nonlethal ability to deny, deceive, disrupt, degrade, or destroy threat space systems and infrastructure. 

NMD 97-001.  National Missile Defense

Principal Objective: National missile defense requires the capability to defend the United States against limited missile attack: deliberate, accidental, or unauthorized.  The requirement is to detect, track, discriminate, and engage enemy ICBMs/Submarine launched ballistic missiles (SLBMs)/cruise missiles/sea-launched cruise missiles (SLCMs) through both boost and post-boost phases.

Chapter 4

DTLOMS Implications

4-1.  Doctrine

a.  The Capstone Concept focuses doctrinal development on information superiority, rapid projection of mission-tailored lethal forces, enhanced force projection through revolutionized sustainment/combat service support, enhanced training, leader development, and development of multi-functional soldiers.  Additionally, the capstone concept calls common understanding of the battlespace the cornerstone of doctrine.  Doctrine must guide a seamless Army in multinational and multi-agency operations and  embrace operations in urban and complex terrain.  Army space doctrine development will focus on bridging and bypassing gaps in the system of space systems supporting the Army as well as the Army’s support of joint space operations.  Representative implications for Army space operations doctrine include the following topics:

(1) The integration of information and services provided by space-based, aerial, and terrestrial systems to include commercial and international capabilities.

(2) Horizontal integration of information from space systems across Army systems.

(3) Multilevel security, exploitation and verification of databases, and optimization of classified information. 

(4) Procedures for use of all capable Army systems to support joint space combat operations, combat support operations, and space support operations.

(5) The use of space operations officers on Army staffs at numbered armies/Army service component commands, corps and below to include guidelines for interfacing with other staff elements; interfaces with joint space staffs as well as national, international, and commercial space executive organizations and providers.

(6) Integration of all capable Army sensors and ISR assets into space control efforts, especially the space surveillance network.

(7) Army space operations in support of operations on urban and complex terrain.

(8) Army space operations in support of homeland defense to include ballistic missile defense, air defense, force protection, antiterrorism, defense against WMD, and support to state, local, and federal agencies in disaster response and consequence management.

(9) The leveraging of space systems as a combat multiplier to generate mental agility and physical agility.

(10) Space systems and the human dimension of advanced full spectrum operations.

(11) The role of space systems in early planning, rehearsal, and rapid after action assessment of operations.

(12) The application of space-based measurement and signature intelligence (MASINT) and battle space characterization (BSC) to tactical, operational, and strategic operations.

(13) Army space operations in interagency and mutlinational operations. 

(14) Employment of space-based or space system supported fires against terrestrial and aerial targets.

(15) Employment of space sensors and ground-based sensors in support of national and theater missile defense operations.

(16) Army space operations and Army and joint information operations to include CNA/CND.

      b.  In addition to reviewing the Army’s space operations doctrine and joint space doctrine, topics above will be integrated into doctrine across the Army.  In some cases, memorandums of agreement or understanding between the Department of Defense and other governmental and nongovernmental agencies will be required.  Supporting concepts, principles, and procedures guiding the interaction with allies and coalition partners will be developed within the context of joint doctrine and agreements.

4-2.  Training.  Advanced full spectrum operations require multifunctional units that are agile, lethal, cohesive, and adaptive.  They will be mission-tailored and drawn from geographically dispersed Active and reserve component, joint/Army, and special operations forces/conventional units.  Training will incorporate a balance of live, virtual, and constructive training. Representative implications for space operations training include:

      a.  Instruction in advanced space technologies.

      b.  Training aids, devices, simulators, and simulations and training support packages that replicate capabilities provided by space systems and integrate them into the human dimension.

c.  Inclusion of all elements of the space system in modeling and constructive, live, and virtual training and simulations and embedded training applications.

d.  Broad-based space literacy training and focused mission-specific training.


e.  Instruction on Army capabilities in joint space training courses.

f.  Assignment of space operations officers at separate brigade, division, corps, numbered army and ASCC staffs.

g.  Application of the principle of assured access to training and exercise events.

h.  Widespread inclusion of space objectives in joint exercises and warfighting experiments.  In addition, integrate space into the world class OPFOR capabilities and country studies that support training.

i.  Development of Army space training objectives keyed to the Army’s effort to institutionalize, operationalize, and normalize space.

j.  Integration of space operations into information operations training.

k.  Support to dispersed federal, state, and local agencies in Army Medical Department training on disaster consequence management and medical management of nuclear, chemical, and biological casualties.

l.  
Incorporation of non-DOD or other Service space expertise into Army training.

m. 
Continued emphasis on space operations in far-term warfighting initiatives such as the Army transformation wargame.

n. Integrate space into Battle Command Training Program (BCTP).


o.  Space support to distance learning methods and programs.

      p.  Space support to en route mission planning and rehearsal.

      q. 
Space support to in-theater split-based mission planning and rehearsal; continued development of digitized terrain data bases for global training and mission rehearsal.

      r.  
Use of space systems to facilitate training between the U.S. forces and its domestic and international partners.

4-3.  Leader development.  Leaders must recognize how political, cultural, economic, and ethical factors affect military operations.  They must be current on tactics and technical aspects of the full spectrum of missions; they must be effective as teachers and team builders.  Leader development will include mentoring, advanced training, and hands-on experience.  Representative implications for space operations include:

      a.  
A thorough, methodical examination of how adaptive technologies integrated into space-based communications and sensor systems can support mental agility and accelerated decision-making in tactical, operational, and strategic operations.

      b.  
Full integration of relevant space topics into the military instruction presented to leaders; sufficient technical proficiency and depth balanced with thorough familiarity with the Army’s operational needs to engage effectively in joint and interagency space processes.

      c.  
Experimentation with space-based communications in support of split-based visualization and command information procedures; use of global broadcast for these purposes; development of visualization and information technology-enabled leadership tools such as three-dimensional and holograph video-teleconferencing, telustration, and decision-support and planning tools.

      d.  
A broad-based understanding of the capabilities and limitations of space systems.


e.  
Proficiency in articulating Army requirements and influencing joint tasking processes to ensure space systems are optimized in support of land forces.

      f.  
An understanding of how threat space capabilities could affect land force operations. 

      g.  
Placement of Army space operations personnel on joint staffs and selected other DOD or other agency or allied staff positions.

      h.  
Space support to distributing, organizing, and managing information supporting decision- making processes.

      i.  
Technical proficiency in all aspects of space systems, especially with respect to articulating land force requirements and understanding the technical parameters and operational capabilities of systems under development.  In addition, an understanding of the laws and policies affecting space operations and the use of space assets.

j. Knowledge and facility in tasking systems providing products, services, and capabilities.

k. 
Integrate space into the BCTP and Pre-Command Courses.

4-4.  Organizations.  The normal design will be mission-tailored combined arms organizations, drawn from a pool of hybrid organizations and geographically-dispersed locations that function as an integral part of a joint force.  Units must be built around an internetted network of systems of systems that achieve the fundamental capabilities of strategic deployability, operational agility, precision lethality, and enabling and responsive sustainability and survivability in their basic unit design.  Expandability and cohesiveness will be additional core capabilities.  Representative organizational implications for space operations include:

      a.  
The integration of required space operations positions (TOE and TDA; active and reserve components) into all units and staffs.

      b.  
Inclusion of space visualization and space system use tools on organizational tables of equipment.

      c.  Review of Army Space Command’s organization to serve as the Army component to U.S. Space Command.  In particular,  this review  will include national missile defense force structure, organization for coordinating with other Service space components, organization for executing principles and procedures established as doctrine is revised; organization and functions of Army space support teams; concept for operating military SATCOM; concept for Army space operations support to CND/CNA; organization for executing Army functions in USCINCSPACE Theater Events System (TES).

      d.  
Establishment of space operations cells (ad hoc or formal) at appropriate organizational echelons.

      e.  
Review of the career development path for space operations officers and soldiers.

      f.  
Integration of space operations expertise into intelligence, communications, air and missile defense, combat service support, engineer, chemical, aviation, public affairs, civil affairs, and military police operations, information operations, and maneuver, fire support, and special operations force planning and operations organizations.

4-5.  Materiel.


a.  
The Capstone Concept describes a balanced transformation from an Industrial Age to an Information Age orientation and capability.  Materiel value will be assessed using a system-of-systems approach, recognizing that individual items of equipment are components of larger information-enabled systems.  Other materiel characteristics will include strategic deployability and operational agility, increased durability, and built-in growth capacity.  Acquisition will be characterized by linkage among materiel development, fielding, and advanced experimentation.  Materiel implications for space operations include:


b.  
Advances in space-related technologies to all materiel (e.g., microprocessing, materials, composites, structures, miniaturization, nano-technology).


c.  
Information technology solutions to integrate space products and services into the Army Battle Command System.


d.  
Continuation of the Army’s effort to identify, test, and employ commercial-off-the-shelf (COTS) and nondevelopmental items in space-enabling modes and continuation of the Army’s aggressive experimentation/demonstration program, which examines the warfighting utility of COTS applications.


e.  
Vigorous pursuit of research and development needed to assure access to space systems.


f.  
Prominent Army participation in articulating and validating joint and Army-unique space requirements.


g.  
Proactive exploration of US and international commercial and civil space capabilities and required interfaces for land force support roles.


h.  
Aggressive participation in planning and execution of other DOD, interagency, and international space initiatives, especially those designed to operationalize space systems.


i.  
Aggressive advocacy of direct tactical and theater-level uplinks and downlinks in all appropriate space architectures.


j.  
Development of advanced multifunctional common ground stations and processors.


k.  
Development of advanced capabilities for solving all aspects of the black/white space integration issues.


l.  
Developing advanced, sophisticated security, firewall, and password capabilities so that an internetted, network-centric C4ISR infrastructure can be globally employed with confidence.


m.  Full integration of space capabilities into an internetted, network-centric C4ISR system.


n.  
Exploration of innovation technologies and systems that will operate within the region of space or as if in the region of space to include miniature satellites, suborbital surrogate satellites, fly-along sensors, and terrestrial-based and aerial surrogate satellites.


o.  
Innovative space control systems to include electronic warfare and other non-lethal effects that will protect friendly use of space capabilities and negate an enemy’s capabilities (when consistent with national policy).


p.  
Aggressive pursuit of space and information technologies merging PNT and communications, in particular for mission planning and operations support, as well as CSS.


q.  
Vigorous research into advanced sensor capabilities, particularly for hyper-spectral imagery.


r.  
Support of research and development that could lead to quantum reductions in the cost to place a payload on orbit.


s.  
Continued emphasis on space and information technology insertion in Army capabilities, especially technology applications having the potential to optimize space systems for tactical and operational warfighters.


t.  
Research and experimentation in the use of ground-based radar for theater space surveillance tasks.


u.  
Prominent participation in concept definition and experimentation related to surveillance and fires from space.


v.  
Continued exploration of ground-based negation capabilities to include dual use of missile defense interceptors, directed energy, kinetic energy, microwaves, and reversible denial techniques.


w.  
Systems for detecting and characterizing signal integrity and reliability, especially degraded PNT or the injection of errors or spoofing into space-based communications by adversaries. 


x.  
Use of space-based communications to control terrestrial sensors and communication devices.


y.  
Space-based cruise missile detection and tracking.


z.  
Space-based control and guidance of interceptors, cruise missiles, and ballistic missiles and projectiles.


aa.
Suborbital electronic warfare devices.


ab.
Orbital and suborbital reflective and effects-generating platforms that mitigate against adverse weather and light conditions.


ac. 
Participation in examination of the multistatic, interferometric, on-orbit tethered, membrane and coherent techniques to advance the use of multiple sensors for enhanced remote sensing and analysis (in the vein of stereo Defense Support Program).

4-6.  Soldiers.  The Army will require high-quality, multifunctional soldiers and Department of the Army civilians who are highly confident, capable, enabled, and not encumbered by technology.  Soldiers must be physically, mentally, and morally prepared for the stresses of sustained lethal operations in urban and complex terrain.  They must not only be multifunctional executors of ferocious violence but also disciplined ambassadors of the American way of life.  They will use embedded training systems, deployable simulators, and simulations.  They will develop within the triad of institutional training, operational experience, and individual study.  Soldier implications for space operations include:


a.  
Determination of space-related skills and aptitudes to seek or develop in recruits.


b.  
Definition of space operations career development and progression paths.


c.  
Identification of key joint and interagency positions to be staffed by Army personnel.


d.  
Identification of space-related technology expertise to be institutionalized within the Army research and development community.


e.  
Implement key development assignments for space operations officers.


f.  
A vigorous program to ensure the continuing education of the Army’s space operations cadre to include opportunities with academia and industry as well as joint, interagency, international, civil, and military space communities and exploitation and cross-training of applicable skills in other MOSs.


g.  
Investigation of ways to leverage the Army astronaut program in support of tactical, operational, and strategic operations.


h.  
Determination of core skills required to operate all Army systems in support of space combat (space control and force application), support to space forces, and combat support operations (force enhancement).
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Appendix B

Glossary

Section I - Abbreviations 




ABCS
Army Battle Command System

ABM

AC
anti ballistic missile

Active component

ACTD
Advanced Concept Technology Demonstration

AMEDD
Army Medical Department

ARFOR
Army force

ARSPACE
Army Space Command

ARSST
Army Space Support Team

ASAT
Anti satellite

ASCC

ASEDP
Army Service Component Command

Army Space Exploitation Demonstration Program

ASPG
Army strategic planning guidance

ASPO

ATI
Army Space Program Office

automatic target identification

ATR

BDA
Automated/aided target recognition

battle damage assessment

BMD
ballistic missile defense

BSC
battle space characterization

C2

CHS
Command and control

combat health support

CINC

CM

CNA
Commander in Chief

cruise missile

computer network attack

CND
computer network defense

CINCSPACE
Commander-in-chief, United States Space Command

CONOPS

CONUS
concept of operations

Continental United States

COP
common operating picture

COTS
commercial-off-the-shelf

CSS

C4ISR
combat service support

command, control, communications, computers, intelligence, surveillance and reconnaissance

DDL
direct downlink

DOD

DSCS
Department of Defense

Defense Satellite Communications System

DSP
Defense Support Program

DTLOMS

FA
doctrine, training, leader development, organizations, material, and soldiers

functional area

FM

FOC
field manual

future operational capability

GI&S
geospatial information and services

GPS

HSI
Global Positioning System

hyper-spectral imagery

IADS
integrated air defense system

ICBM

INMARSAT

INTELSAT

IO
intercontinental ballistic missile

International Maritime Satellite

International Telecommunications Satellite Organization

information operations

ISR
intelligence, surveillance and reconnaissance

JOA
joint operations area

JSST
Joint Space Support Team

JTAGS
Joint Tactical Ground Station

M3P
Multi-Mission Mobile Processor

MILSATCOM
military satellite communications

NBC

NDI
nuclear, biological, and chemical

non-developmental item

NIMA
National Imagery Mapping Agency

NMD
national missile defense

NMS
National Military Strategy

NRO
National Reconnaissance Office

NRT
near-real time

NSS
National Security Strategy

OPLAN

ORD

PNT
operation plan

operational requirements document

position, navigation, and timing

RC
Reserve components

RISTA
reconnaissance, intelligence, surveillance, and target acquisition

SATCOM

SBIRS
Satellite communications

Space-Based Infrared System

SIPRNET
Secret Internet Protocol Routing Network

SOF
special operations forces

SPOC
Space Operations Center

SSC
small-scale contingencies

SSN
Space Surveillance Network

TADSS
Training Aids, Devices, Simulators and Simulations

TASM
tactical air-to-surface missile

TENCAP
Tactical Exploitation of National Capabilities

TES
Tactical Exploitation System and Theater Events System

TMD
theater missile defense

TRADOC

TTC

TTP
U.S. Army Training and Doctrine Command

telemetry, tracking, and control

tactics, techniques, and procedures

UAV
unmanned aerial vehicle

USCINCSPACE

USSPACECOM
Commander in Chief, United States Space Command

United States Space Command

WMD
weapon of mass destruction


WTEM
weather, terrain, and environmental monitoring

Section II - Terms

Army space operations -- Army actions, activities, and operations contributing to space missions: space combat operations, space support operations, and combat support operations.  Army space operations may be conducted from Earth to space, space to space, from space to Earth, or within or between terrestrial elements of a space system. 

Anti satellite – Any weapon designed to destroy or disable satellites; includes capabilities such as direct ascent terrestrial-based interceptors and coorbital capabilities, which engage a satellite from orbits paralleling those of targeted satellites. (ASAT)

assured access -- The ability of a force to prioritize and obtain support when it is needed as opposed to when it is available; implies flexibility, affordability, timeliness, and availability on demand.

battle damage assessment  (BDA) – The timely and accurate estimate of damage resulting from the application of military force, either lethal or non-lethal, against a predetermined objective.  Primarily an intelligence responsibility with required inputs and coordination from the operators. 

battlespace – The conceptual physical volume in which the commander seeks to dominate the enemy.  It expands and contracts in relation to the commander’s ability to acquire and engage the enemy or can change as the commander’s vision of the battlefield changes.  Battlespace encompasses three dimensions and is influenced by the operational dimensions of time, tempo, depth, and synchronization.  A higher commander does not assign battlespace and it is not constrained by assigned boundaries.

collection manager – An individual with responsibility for the timely and efficient tasking or organic collection resources and the development of requirements for theater and national assets that could satisfy specific information needs in support of the mission.

combat service support – The essential capabilities, functions, activities, and tasks necessary to sustain all elements of operating forces in theater at all levels of war.  Within the national and theater logistic systems, it includes but is not limited to that support rendered by Service forces in ensuring that aspects of supply, maintenance, transportation, health services, and other services required by aviation and ground combat troops to permit those units to accomplish their missions in combat.  Combat service support encompasses those activities at all levels of war that produce sustainment to all operating forces on the battlefield.

commercial space –  A broad reference to capabilities, products, and services provided by companies operating space systems for profit. 

consequence management – Services and activities essential to mitigating damage, loss, hardship, or suffering resulting from disasters or catastrophes, either man-made or natural; with respect to homeland defense, primarily a local and state responsibility.

data – Representation of facts, concepts, or instructions in a formalized manner suitable for communication, interpretation, or processing by humans or by automatic means.  Any representations such as characters or analog quantities to which meaning is or might be assigned.

distributed operations – Activities and functions executed simultaneously throughout the depth, width, and height of the area of operations.  They are targeted against multiple decisive points simultaneously rather than concentrated against one decisive point, or a series of decisive points in sequence. 

downlink – A communications channel from a satellite to an earth station. 

fires – The effects of lethal or non lethal weapons.

fire support – Fires that directly support land, maritime, amphibious, and special operations forces to engage enemy forces, combat formations, and facilities in pursuit of tactical and operational objectives.

Geospatial Information and Services – Worldwide, accurate, current, spatially co-referenced, attributed feature information about the Earth arranged in a coherent structure to support measurement, mapping, monitoring, modeling, terrain evaluation, and spatial reasoning applications (i.e., imagery maps, charts, geodetic data, etc.).

homeland security – Protecting US territory, population, and critical infrastructure at home by deterring and defending against foreign and domestic threats, supporting civil authorities for crisis and consequence management, and helping to ensure the availability, integrity, survivability, and adequacy of critical national assets.  The military is primarily in a support role with the exception of national missile defense, air defense, and internal DOD activities for force protection, antiterrorism, and critical asset assurance.  

imagery – Collectively, the representations of objects reproduced electronically or by optical means or file, electronic display devices, or other media.

information – 1. Facts, data, or instructions in any medium or form.  2.  The meaning that a human assigns to data by means of the known conventions used in their representation.

information operations (IO) – Actions taken to affect adversary information and information systems while defending one’s own information and information systems.

intelligence – 1.  The product resulting from the collection, processing, integration, analysis, evaluation, and interpretation of available information concerning foreign countries or areas.  2.  Information and knowledge about an adversary obtained through observation, investigation, analysis, or understanding.

humanitarian assistance – Programs and operations conducted to relieve or reduce the results of natural or manmade disasters or other endemic conditions such as human pain, disease, hunger, or privation that might present a serious threat to life or that can result in great damage to or loss of property.  Humanitarian assistance provided by U.S. forces is limited in scope and duration.  The assistance provided is designed to supplement or complement the efforts of the host-nation civil authorities or agencies that may have the primary responsibility for providing humanitarian assistance. 

maneuver – 1.  A movement to place ground-based vehicles and weapon platforms, ships,  aircraft, or spacecraft in a position of advantage over the enemy.  2.  A tactical exercise carried out at sea, in the air, on the ground, or on a map in imitation of war.  3.  The operation of a ship, aircraft, spacecraft, or ground vehicle to cause it to perform desired movements.  4.  Employment of forces on the battlefield through movement in combination with fire, or fire potential, to achieve a position of advantage in respect to the enemy in order to accomplish the mission.

military satellite communications – The satellite communication resources that are owned and operated by DOD primarily in the government frequency bands.

multi-spectral imagery – The image of an object obtained simultaneously in a number of discrete spectral bands.

national systems – A term used generically to refer to any asset used by the collection organizations of the United States, especially space-based systems. 

national missile defense – Broadly, the defense of the 50 states against ballistic or cruise missile attack; programmatically, refers to the joint program to defend against limited intercontinental ballistic missile attacks.

negation -- Measures to deceive, disrupt, deny, degrade, or destroy an adversary's space systems and services.

operations – Actions that cause an element in the system to function or be applied toward its intended purpose or effect; in this sense, elements refer to weapons, sensors, communications, information systems, etc., but also to organizations and processes. 

satellite – An object that revolves around a cosmic body, such as a spacecraft orbiting about the Earth.

satellite communications (SATCOM) – SATCOM includes military satellite communications and DOD use of commercial, allied, and civil satellite communications.  

sensor – Equipment that detects, and may indicate, and/or record objects and activities by means of energy or particles emitted, reflected, or modified by objects. Active sensors send out electronic signals to detect things (radar, sonar, etc.). Passive sensors do not send out signals (microphones, heat-detection devices, NBC detectors).

small-scale contingency (SSC) operations – SSCs encompass the full range of military operations beyond peacetime engagement but short of major theater warfare; may include show of force operations, reinforcing allies, limited strikes, interventions, and sanctions enforcement; SSCs often serve as the transition point between shaping the international environment and responding to crises and are facilitated by the maintenance of forward-deployed forces.

space -- The part of the universe beyond the limits of the earth's atmosphere (the air surrounding the Earth).

space control – The mission of assuring the United States and friendly nations have freedom of access to space and freedom to operate in space, and of assuring the ability to deny that same freedom to an adversary.  Functions include surveillance, protection, prevention, and negation. 

space environment – The physical conditions in the region of space that may affect space assets or space operations.  Space assets are designed to withstand the negative effects of the space environment. 

space force application – Space operations consisting of attacks, in support of military operations, against terrestrial targets carried out by military weapon systems normally operating in space.  Such operations can be offensive or defensive in nature and provide power projection and force protection capabilities. 

space force enhancement – Combat support operations to improve the effectiveness of military forces as well as support other intelligence, civil, and commercial users.  The force enhancement mission area includes: intelligence, surveillance, and reconnaissance; tactical warning and attack assessment, command, control, and communications; position, velocity, time, and navigation; and environmental monitoring.

space support operations – Combat service support operations to deploy and sustain military and intelligence systems in space.  The space support mission [area] includes launching and deploying space vehicles, maintaining and sustaining spacecaft on orbit, and deorbiting and recovering space vehicles, if required.

space system -- A system with a major functional component or element that operates in the space environment.  It usually includes a space element, a link element, and a terrestrial element.

space surveillance – The observation of space and of the activities occurring in the space region.  This mission is normally accomplished with the aid of ground-based radar and electooptical sensors.  This term is separate and distinct from the surveillance mission area of space force enhancement in which space assets conduct surveillance of terrestrial activity. 

space weather – The conditions and effects in the region of space and specifically in the near-earth environment which may affect space assets or space operations.  Space environment may impact various DOD, civil, commercial, and international space systems including ground based and satellite communications, navigation, radar, weather, imaging, and surveillance systems.  Space phenomena such as solar flare activity, ionospheric variability, energetic particle events, and geophysical events have impacts which can have dramatic effects on space capabilities and affect military operations.

split based – The ability to conduct operations (such as logistics and intelligence management functions) so that only those functions absolutely necessary are deployed, allowing some management functions to be accomplished in near real-time through connectivity between CONUS and a forward deployed unit or between one theater and a forward deployed unit in another theater.  Can also be used to describe the same relationship within a theater. 

strategic responsiveness – The Army’s long-term transformation objective; the ability to rapidly project the right mix of mission-tailored, combat-ready land forces and capabilities, including support and sustainment, from CONUS or forward-deployed areas to any point on the globe to achieve decisive results as part of joint or multinational operations.

theater missile defense – The integration of joint force capabilities to destroy enemy theater missile in flight or prior to launch or to otherwise disrupt the enemy’s theater missile operations through an appropriate mix of mutually supportive passive missile defense; active missile defense; attack operations; and supporting command, control, communications, computers, and intelligence measures. Theater missiles are those that are aimed at targets outside CONUS (ballistic, cruise, or an air-to-surface missiles not including short-range, non nuclear, direct fire missiles, bombs, or rockets).

uplink – The Earth-to-space telecommunications pathway.
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