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SECTION I.
ADMINISTRATIVE DATA





Task(s) Trained


Task number:
156-100-0001

Task title:
Integrate space capabilities into operational planning

Conditions:
During any Army Operational Plan (OPLAN) development, use products from space capabilities in Annex N, Space Operations, you have the means to receive data in communications, position/navigation, RISTA, missile warning, and weather/terrain/environmental monitoring in order to accomplish the mission.  Given a military scenario, 

Standard:
Identify Army space systems capabilities to support the full range of military operations across battlefield operating systems and complete appropriate portions of Annex N.





Reinforced
task number
task title

Task(s)
071-326-5505
Issue an oral Operations Order


153-100-2020
Identify future threats 


153-200-2020
Integrate threat capabilities into mission planning


302-371-1150
Identify intelligence and electronic warfare assets

 




Clearance and 
Unclassified 

Access






References   
number
title
date
para

no.
additional 

information

FM 100-5
Operations
1993
Gen


FM 100-18
Space Support to Army Operations
July 1995
All


N/A
Army Space Reference Text 
1997
All






Equipment
N/A

Required





Materials
FM 100-18, Space Support to Army Operations 

Required
Army Space Reference Text (available via the Internet at :  


http://www-tradoc.army.mil/dcscd/spaceweb/space.htm) or 


via hard copy from : 


HQ, USASMDC


1941 Jefferson Davis Highway


Arlington, VA 22215





Safety
None

Requirements










Risk
Low

Assessment


Level






Environmental
None

Considerations





SECTION  II 
INTRODUCTION




Terminal
At the completion of this lesson you will:

Learning




Objective
Action:
Determine space capabilities for integration into operational planning

Condition:
Based on the scenario and using the Army Space Reference Text and FM 100-18

Standard:
Identify and complete the specific portions of Annex N, Space Operations, of the OPORD/OPLAN with 75% correct.





Evaluation
The scenario described in the test at the end of this TSP provides information on the use of space systems in support of Campaign Plan DESERT BLAST.  Basically, the Iran and Iraq Coalition (IIC) does not have any space systems which they own or control nor do they have any operational space launch capability.  Iran and Iraq are member of INTELSAT and INMARSAT and have terminals on their territory.  INTELSAT ground stations are fixed installations.  INMATSAT ground stations may be fixed stations, mobile terminals in vehicles or vessels, or small portable terminals.





Instructional
Space capabilities for the warfighter enhance the capability to adapt to the demands of 

Lead-in
the operation.  Space systems are an integral part of military operations for pre-deployment, deployment, employment, and reconstitution.  Annex N of the Operational Plan (OPLAN) identifies the capabilities required for a specific mission.





SECTION III 
PRESENTATION   




1.
Learning Step/Activity 1 -  Given a completed and blank Annex N, Space Operations and FM 100-18, review the major elements which indicate space support for any military operation and answer the questions on the worksheet.

a.  The appendix of the FM provides a template for developing a space operations     annex to an operations plan.  The annex and supporting appendices focus on unique space capabilities and their application to the particular operation. 

b.  Using the Appendix from FM 100-18, answer the questions on the worksheet that pertains to Annex N.  You will learn about the Annex N to an OPORD/OPLAN.





2.
Learning Step/Activity 2 -  Using the Army Space Reference Text, answer the questions on the worksheet that pertains to the Army space capabilities.  You will learn about the various systems and space capabilities that the U.S. military forces use to accomplish various missions.









a.  The Army Space Reference Text provides information on various space capabilities that are used in everyday operations (both military and civilian).  

b.  The emphasis of the text is how the Army has capitalized on these capabilities to enhance operations to accomplish a variety of missions.




SECTION IV
SUMMARY




Review/
The U.S. Army has successfully utilized space assets in previous military operations.

Summarize
Due to the increased use of satellites and space capabilities in the world along with 

Lesson
advancing technology, the Army has invested great efforts into the use of space to enhance the force in any operation.  Each operation will be based on a OPORD or OPLAN.  The Space Annex (Annex N) identifies the space assets that the Army

forces will utilize to increase the ability to execute a mission.  In the future, the Army, along with the other services, will employ space capabilities to enhance the abilities of the force.  These enhancements will affect all military operations.




Check on
QUESTIONS:

Learning



1.
What are three SATCOM systems the US Army has in its inventory?


2.
What are two position navigation terminals the US Army has in its inventory?


3.
What are two RSTA systems the US Army has in its inventory?

NOTE:  Use your lesson to verify your answers.





SECTION V
STUDENT EVALUATION




Testing
Complete the test at the end of this package.  The test involves filling in 

Requirements
parts of the Space Annex to and OPORD or OPLAN.  You must answer 75% of the questions correctly.




STUDENT HANDOUT #1 - ANNEX N and FM 100-18




Lesson Number
156-100-0001
/Title
Integrate Space Capabilities Into Operational Planning




Information
The Space Operations Annex to an OPORD/OPLAN describes the available space support to any military operation.  The Annex, as with other annexes will cross reference to annexes that support and avoid unnecessary duplication.  This annex may require additional appendices on topics such as:

a.   Communications

b.  Environment 

c.  Navigation 

d.  Reconnaissance, surveillance and target acquisition

e.  Tactical warning, space control and external space support





Questions

Use FM 100-18, Space Support to Army Operations, to answer the following questions based on Annex N to an OPORD/OPLAN. 

Review the entire annotated Space Operations annex as provided in the FM.  Answer the questions below by circling the letter, filling in the blank or matching.  All answers are found in FM 100-18.

1. In Paragraph 3 SITUATION, which of the following statements accurately describes the purpose of 


this paragraph?

a.  The internal capabilities and limitations of the unit to obtain space capabilities to include information on available systems.

b.  A description of the planned and available space support to include the enemy’s space capabilities to include the friendly forces that can assist.

c.  The space support and the procedures that the unit will use to support the OPLAN.

d.  The chain of command used to obtain space capabilities and relationships with other annexes.

e.  None of the above.

2.  Which paragraph describes the space tasks to be accomplished in support of the operations in the 


basic OPLAN?

a.  Execution

b.  Tasks and Responsibilities

c.  Mission

d.  Service and Support

e.  Assumptions









3.  Under the “Concept of Operations” paragraphs, which of the following statements accurately 


describes the purpose?

a.  A description of the employment of space assets for each phase of the operation to include priorities and the general concept required to support the forces.

b.  An explanation of the overall plan of available space support to include relationships between supporting and supported organizations.

c.  A description of the alternate course of action to accomplish the mission.

d.  Amplifying information on the air, surface, subsurface and space assets that support the mission.

4.  The Space Support paragraph identifies the six sub areas that the annex must describe.  Match the 


following list with the purpose of the paragraph.

a. Communications

b. Environment

c. Navigation

d. Reconnaissance, Intelligence, Surveillance, and Target Acquisition

e. Tactical Warning

f. Space Control

___Description of TENCAP, SIGINT, multi-spectral and other systems available to friendly forces

___Information on time and duration of SATCOM support and other commercial and ground systems available.

____Access or denial of space assets to friendly or enemy forces to include planned or anticipated response actions.

___Description of the detection systems and linkages/coordination with ground- and air-based radar systems.

___Information on available meteorologic, oceanographic and other data available from space assets that can be received in the theater of operations.

___A description of the systems that will aid the position, location, and navigation of the force.

5.  Under paragraph 7, Command and Control, the annex describes the command channels for the 


conduct of space activities.  To best describe these channels –

a.  Write the specific details to describe the command and control relationships for the specific operation.

b.  Itemize the specific battle command systems supporting the space activities.

c.  Refer to an appropriate section annex or appendix that describes and identifies the space support.

d.  Refer to pertinent command directives for amplifying information.

e.  Provide a concise statement of the command and control to be performed with detail to ensure all elements are described.





STUDENT HANDOUT #2 - Army Reference Text





Lesson Number

/Title
156-100-0001,  Integrate Space Capabilities Into Operational Planning.  




Questions
Use FM 100-18 and the Army Space Reference Text to answer the following questions.  


Choose the correct answer to each question below by circling the letter, filling in the 


blank or matching 

1. Space supports military operations through several space mission areas.  Which of the following are the four space mission areas?

a.  Battle Command, Air Defense, Intelligence, and Logistics

b.  Tactics, Planning, Telecommunications, and Information Operations

c.  Force Enhancement, Force Application, Space Control and Space Forces Support

d.  Strategic, Operational, Tactical and Joint

e.  Predeployment, Deployment, Operations, and Reconstitution

2.  The space mission areas or functions offer capabilities to an operation in a seamless architecture.  Fill 


in the blank next to the definition of each space missile area or function.

a.  _______________________  Space support that helps the land force accomplish its terrestrial mission and improve the effectiveness of forces across the full range of military activities.

b.  _______________________  Conduct of combat operations from , in, or through space (offensively and defensively) with the intent to destroy terrestrial targets.

c.  _______________________  Counterspace operations to ensure freedom of action in space for friendly forces while denying it to the enemy.

d.  _______________________  Deploy and maintain military space systems.

3.  What areas of space control are used in the Army?

a.  Troop movement and pinpoint conflicts

b.  None, the U.S. Air Force has space control as one of their primary responsibilities

c.  Jamming up/downlink frequencies and attacking satellite control nodes and facilities from the ground

d.  Launching, maintaining telemetry, tracking and commanding space systems and logistics support

e.  Providing command and control facilities and ground-based sensors and interceptors.

4.  How do space capabilities support joint military operations?

a.  Enhances the operational commander’s capability to support operations throughout the theater.

b.  Enables near-continuous presence to focus on problem areas and develop recommendations and alternatives for commanders.

c.  Both a and b.

d.  a but not b.

e.  b but not a.









5.  There were many early theorists that provided the dreams to access space and its possibilities.  


Match the theorist with the theory.

a.  Aristotle

b.  Copernicus

c.  Kepler

d.  Newton

____ Universal gravitation and the motion of objects

____ Earth was the center of the universe and the basic components of the universe were earth, fire, air and water.

____ Described how the planets orbited around the sun and predicting where a planet was in its orbit.

____ Sun was stationary and the planets revolved around it.

6.  The early space motivators were very effective and contributed greatly to the space programs as we 


see today.  Which motivator was the most effective and what did he contribute?



a.  Goddard who conducted more experiments than the others and developed more rockets and rocket components.

b.  Tsiolkovsky who developed many of the early concepts that proved true.

c.  Oberth who published several papers on space travel and spoke publicly about rockets.

d.  Each of the motivators were equal in their contributions.

7.  Match each of the events below with the year it occurred in the Post World War II era.


a.  1945

b.  1946

c.  1947

d.  1948

e.  1949

___ Military roles and missions were specified.

___ 3 satellites could provide global communication.

___ 2 stage rocket launched into space and Cape Canaveral established

___ Military role for tactical missiles in future predicted

___ Control and coordination of U.S. satellite programs to Joint Aeronautical R&D Board Committee

8.  The U.S. Space Policy that has been developed under various administrations and is intended to meet 


the goal of space activities for the United States.  Which of the following is not one of the goals.

a.  To promote international cooperative activities

b.  To expand human presence and activity beyond Earth orbit into the Solar System

c.  To strengthen the security of the U.S.

d.  To minimize the creation of` space debris

e.  To encourage continuing U.S. private sector investment in space and related activities









9.  DOD organizations have created and activated various space organizations to manage the various missions and provide guidance on space activities.  Indicate on the line provided which organization or program each statement is describing.

a.




Formed to manage the program to defend the United States 






against ICBMs.
b.




Developed concepts, doctrine and operational requirements for 






the use of space to support Army operations
c.




A unified command for space activities

d.




Responsible for the development and integration of Army 






concepts, doctrine, combat developments, operational 






requirements
e.




Army focal point for space and responsible for exploitation of 






space and strategic assets for warfighting CINCs.

10.  The United States has four major launch sites.  Identify the site from the descriptions given.

a.  ______________________Location where surveillance, LEO weather, and environmental and 





terrain monitoring satellites are launched.

b.  ______________________University-owned facility launching meteorological and major sounding 





rockets.

c.  ______________________Launches the space shuttles.

d.  ______________________Launches sounding rockets and training site for Italian missile crews.

11.  Which of the following best describes the mission of the Air Force Satellite Control Network (AFSCN)?

a.  Support for the operation, control and maintenance of a variety of DoD and some non-DoD satellites.

b.  Communicate with polar orbiting satellites on every revolution around the earth.

c.  A link between the satellite and a control center somewhere on earth.

d.  Control of specific satellite systems.

e.  On-orbit support for LEO satellites and geosynchronous satellites over eastern and central Pacific.

12.  For each statement listed below, indicate whether it is a ( C ) capability or ( L ) limitation of SATCOM systems.

a.  __ No single orbit can provide complete worldwide coverage.

b.  __ Most satellites can be moved or its antennas aimed to provide better coverage of specific 


areas.

c.  __ Communication uplinks have a relatively low probability of being intercepted.

d.  __ Frequency spectrum available is less than that available for terrestrial communications 


systems.

e.  __ Can be maintained with mobile users beyond the line of sight.

13.  Military satellite communications are essential to military operations at all levels.  MILSATCOM provides the communication requirements throughout the Army.  In which orbit are most communication satellites placed?  











14.  Which of the following statements accurately describes the DOD policy on military communications?

a.  Communications are controlled by the CINCs and military satellites are for the sole use of the military

b.  Establish and maintain distinct military communication satellite systems to satisfy unique and vital national security needs.

c.  Establish treaties and pacts with other countries to use their satellites for military operations.

d.  Give high priority users access to satellites for Army or service specific use in military missions., especially training.

e.  None of the above

15.  The MILSATCOM systems includes a variety of other satellite systems .  The Naval Space Command is the operational manager and the control is performed by the AFSCN.  Match the system with the description below.

a.  LEASAT

b.  UHF Follow-on

c.  FLTSATCOM

d.  AFSATCOM

___ will replace FLTSATCOM with eight satellites in the constellation

___ transponders are added to other satellite systems and are not a separate system

___ 4 Operational satellites controlled by Hughes

___ coverage is limited with no coverage at latitudes greater than 80º

16.  Identify the terminals pictured below and write the number that the Army has in its inventory.

a.  [image: image1.png]



__________________________

b.  [image: image2.png]





__________________________

c.  [image: image3.png]




__________________________









d.  [image: image4.png]





__________________________

e.  [image: image5.png]



__________________________

17.  Which of the following statements are correct to describe the role of the MILSTAR system?

a.  Support of tactical mobile forces.

b.  Support of command and control and high volume data transmissions.

c.  Jam satellite transmissions

d.  Support strategic level command and control only.

e.  Support strategic level C2, and nuclear forces and added communications

18.  Commercial and military SATCOM systems are in use around the globe.  Which of the following comparison statements are true?

a.  Both military and civilian satellites have protection and can survive an attack.

b.  The military uses commercial satellites that have tight security measures.

c.  The military uses compact terminals and operate under jamming conditions, while commercial users gain access through a central gateway with larger fixed antennas.

d.  Military and commercial satellites are both controlled on a global basis.

e.  Both commercial and military SATCOM satellites use the same orbit.

19.  Which statement best describes the accuracy of position/navigation (GPS) satellite system?

a.  GPS is 20 times more accurate than the next best navigation system.

b.  GPS provides a common grid coordinate system based on WGS 84.

c.  GPS accuracy does not degrade over time or distance

d.  Only a and c are correct

e.  A, b, and c are correct









20.  GPS receivers acquire and track signals from GPS satellites, achieve carrier and code tracking, collect data from the NAV message included in the signals, and then make pseudo-range and relative velocity measurements.  The receiver calculates the time, its position and velocity.  Results are displayed on a screen.  Match the following terms with the description.

a.  LEP

b.  CEP


c.  SEP
 

d.  2dRMS



e.  (


f.  PDOD


g.  GDOP

h.  L-Band

___ Measure of dispersion of random error about he mean value

___ Distance from a point on a line within which 50% of the measurements will occur

___ Calculation of which combination of GPS satellites provide the best geometry at a given time

___ Radius of a sphere with a 50% probability of locating a point or being located

___ Radius of a circle that contains 63% of all measurements









21.  Below are pictures of several GPS terminals.  Match the picture with the function.

a. 
[image: image6.png]ANTENNA

RECEIVER





___
a 5-channel PPS hand held receiver with disposable batteries.

b. 
[image: image7.png]



___
a 1-channel PPS set designed to be carried on a rucksack frame

c.
[image: image8.png]



___
a 5-channed PPS receiver carried on a rucksack over the shoulder

d.
[image: image9.png]



___
a 1-channel C/A code for SPS powered by batteries or vehicle power

e.
[image: image10.png]TO BASE
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___
a hand-held C/A code receiver with internal lithium battery or connected to a vehicle









21.  National satellite systems are capable of performing worldwide RSTA.  Various subsystems make up the total national systems.  Identify each system described below by filling in the blank with the acronym

a.  ______________ A system that supports corps, divisions, brigades and special operations forces.  It can receive and transmit intelligence messages and data including imagery.

b.  ______________ Receives and transmits imagery, intelligence data and messages with two external operator positions.

c.  ______________ A means to receive, process, exploit and disseminate digital IMINT data from national and theater collection systems.

d.  ______________ The baseline of DoD’s Common SAR Processor

e.  ______________ Receive, process and transmit up to 14 channels

23.  The Defense Support Program (DSP) includes systems that detect ballistic missiles after they are launched.  All of the satellites are operated and controlled by the Air Force Space Command.  Which of the following statements are true about DSP satellites?

a.  Army forces receive DSP detection signals direct from the satellites.

b.  DSP satellites are positioned for global coverage except for the eastern and western hemispheres.

c.  TERS provides theater commander with missile launch warning data within two to four minutes of launch.

d.  The Overseas Ground station converts high speed data to 150 baud teletype for output to users.

e.  The first time the DSP system was demonstrated was during Desert Story/Desert Shield.

24.  Which of the following statements best describe the role of the sensors on the Nuclear Detonation Detection System?

a.  The sensors perform their mission without permission and without violating borders or airspace.

b.  The sensor is closer to the earth but is not able to keep a specific area in view at all times.

c.  More than one sensor can detect a nuclear explosion, enhancing geolocation accuracy and quantification.

d.  The sensors are self-contained packages that are not related to the mail payload of the satellite.

e.  All of the above.

25.  Weather satellites use sensors to gather data on the weather, terrain and environment.  Indicate “Y” for yes or “N” for no for each of the statements below that describe the weather satellites.

a.  ____  Computers have increased the understanding of the weather by handling large quantities of satellite weather data.

b.  ____  Infrared sensors provide data on the temperatures of the water, land and clouds.

c.  ____  Only the military satellites are hardened to enhance their survivability.

d.  ____  With the constant orbit of the satellites and rotation of the earth, only 95% of the earth is under constant observation.

e.  ____  Daily world coverage and imagery are provided by sun-synchronous, polar orbiting, and LEO weather satellites.







26.  The Defense Meteorological Satellite Program provides data through all levels of conflict,  Match the following applications with the sensor that is found on DMSP satellites.

a.  SSB/A

b.  SSB/T-2

c.  OLS

d.  SSM/I

e.  SESS


___ Global Cloud Cover, temperature, auroral imagery


___ Gamma and X-ray detector


___ Precipitating electrons and protons


___ Moisture profiles


___ Precipitation, soil moisture, wind speed over ocean

27.  Which of the following geostationary weather satellite images does the Army use for forecasting weather?

a.  VISSR

b.  GOES 1

c.  NOAA

d.  WEFAX

e.  NESDIS

28.  There are numerous threats to U.S. space systems.  Match the descriptions below to the correct threat.

a.  Solar Energy

b.  Space Debris

c.  Jamming

d.  Outgassing

e.  ASAT Weapons


_____ Boiling off of volatile particles from the material in the satellite


_____ Manmade, non-operational material in orbit around the earth


_____ Intended to physically damage or destroy a target satellite


_____ Light and flows of atomic particles influence satellite orbits


_____ Transmitting signals which interfere with the operations of the satellite or its payload









29.  The threats to U.S. military forces from space systems will also affect enemy forces since adversaries can also access a U.S. owned and operated satellite.  Mark the following application that are accessible and common to all forces or countries with an “X.”

a.  ___ Position Navigation

b.  ___ Communications

c.  ___ LANDSAT data

d.  ___ Weather, environmental data

e.  ___ Missile warning system

30.  In the Army Space Policy of 1994, it is stated that “The Army’s future is inextricably tied to space.”  The Army is constantly working to make the future force equipped with space concepts, doctrine, requirements and equipment.  Which word below best describes this trend?

a.  sustainment

b.  interoperability

c.  normalized

d.  maintenance

e.  multiplier
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