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APPENDIX

Jamming Calculations

The three methods used in jamming calculations involve jamming formulas, the GTA 30-6-5, and
the JAMPOT fan. The jamming formulas are used to determine the jamming power output and
jammer distance to target. Calculations are made manually. The GTA 30-6-5 results require the aid
of the electronic warfare jamming calculator. Likewise, the results achieved with the JAMPOT fan
require the aid of a JAMPOT fan template.

ABBREVIATIONS AND FORMUL4S
Understanding the abbreviations and jamming factors that impact on effective jamming
formulas presented makes jamming mission missions. Once these factors are determined,
computation easier. When planning a jamming they are used to select the proper jamming
mission, it is necessary to make a thorough and equipment to conduct the jamming mission.
reasonable appraisal of the significant technical
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Abbreviations they mean. Additionally, as you use these
Study the following abbreviations before reading formulas, ensure you are using the numbers in
further. They will be used often, and a little time the proper units (for example, power in watts,
spent on them now may preclude the necessity of distance in kilometers, and elevation in feet).
constantly turning the pages to understand what

P j =

P t =

H j=

Minimum amount of jammer power output required in watts (read on power output meter
of the jammer).

Power output of the enemy transmitter in watts.

Elevation of the jammer location above the sea level.

NOTE: The elevation of the jammer location and the enemy transmitter location does not include the
height of the antenna above the ground or the length of the antenna. It is the location elevation
above the sea level.

H t=

D j =

D t=

K =

n =

Elevation of the enemy transmitter location above the sea level.

Jammer location-to-target receiver location distance in kilometers.

Enemy transmitter location-to-target receiver location distance in kilometers.

Number 2 for jamming frequency modulated receivers (jammer tuning accuracy).

Terrain and ground conductivity factor.

5 =

4 =

3 =

2 =

Very rough terrain (rocky mountains or desert) with poor ground conductivity.

Moderately rough terrain (rolling to high hills, forested farmland) with fair to good
ground conductivity.

Rolling hills (farmland type terrain) with good ground conductivity.

Level terrain (over water, sea, lakes, and ponds) with good ground conductivity.

Jamming Formulas
Jamming formulas provide the tools needed to
compute the jamming power output and jammer
distances. The formulas presented here are
based on a tactical situation where the enemy
transmitter-receiver link and jammer-enemy
receiver link are operating over moderately
rough terrain with no high hills between the two
locations. The enemy transmitter and friendly
jammer locations are at approximately the same
elevation above the sea level (difference is less

than 10 meters). When the terrain features differ
by more than 10 meters between the enemy
transmitter and friendly jammer locations, the
mission planner must factor this difference into
his calculations.

FORMULA 1

Formula 1 (Figure A-1) is used to compute the
minimum jammer power output that is required
(the least amount) to effectively jam the target
receiver.
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EQUIPMENT PARAMETERS data and can be obtained from the G2. When
The equipment parameters of friendly and enemy information is not available on enemy
equipment are needed to solve this formula. The communications systems, it may become
parameters of friendly equipment can be obtained necessary to estimate the parameters to reach a
from the technical manuals written for the solution. In the following tactical situation, the
equipment. Technical intelligence publications on essential parameters needed to compute formula
enemy communications systems provide similar 1 are given as:

f =

Dt=

Dj =

Pt =

Pj =

H t=

Hj =

K =

n =

Frequency (37.5 megahertz).

Enemy transmitter location-to-target receiver location distance in km (9 km).

Jammer location-to-target receiver location distance in km (17 km).

Power output of the enemy transmitter in watts (5 watts).

Minimum amount of jammer power output required in watts (solve).

Elevation of the enemy transmitter location above the sea level in meters (385 meters).

Elevation of the jammer location above the sea level in meters (388 meters).

FM jammer tuning accuracy (2).

Terrain and ground conductivity factor (4).

Substitute the parameters in formula 1 using the
steps shown in Table A-1 on page A-4 to solve
for Pj.
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The selected jammer must be able to produce and represents the minimum power output reading
use 125 watts of power output to overcome the for effective jamming using a whip antenna in
enemy's transmitter signal at the target receiver this tactical situation. The 62.5 watts is the
location. Less than 124.6 watts of power will not minimum power for the same problem when
be effective. If more than 125 watts are used, using the jammer’s log periodic array (LPA)
jamming will still be effective. The 125 watts antenna.
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FORMULA 2

Formula 2 (Figure A-2) is used to compute the
maximum distance that a jammer’s location can
be from the target receiver location and still be
effective. Use 1,500 watts as the maximum
jammer power output in this tactical situation.
Substitute the rest of the numerical values from
formula 1 for the parameters in formula 2. Use
the steps in Table A-2 to find the solution for the
maximum jammer location-to-target receiver
location distance.
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TERRAIN AND GROUND receiver location distance in kilometers. The
CONDUCTIVITY FACTORS internal numbers (1 through 26.4K) are

expressed in watts or kilowatts (K equals
As previously mentioned, the attenuation of radio

.
multiplication by 1,000).

waves is subject to terrain and ground
conductivity factors (n). Table A-3 on page A-11
is used to compute the minimum jammer power
output and maximum jammer location-to-target
receiver location distance. Multiply the watts
from Table A-3 by the power output of the
enemy’s transmitter to obtain the minimum
power output. The factor of n equals 5 is used for
very rough terrain (deserts or mountains) with
poor ground conductivity. The table is a matrix.
The left column (reading down from 0.5 to 10.0) is
the jammer location-to-target receiver location
distance in kilometers. The top line of numbers
(0.5 to 5.0) is the enemy transmitter-to-target

To use the table, take the kilometers reading from
the left column and the kilometers reading from
the top line and find where they intersect. For
example, if the jammer is 1.5 kilometers from the
target and the enemy transmitter is 0.5 from the
target, the factor is 486 watts. This means if the
enemy transmitter uses only 1 watt, the jammer
must use at least 486 watts to be successful
under these conditions.
The factor of 486 is achieved by dividing the
jammer location-to-target receiver distance (1.5)
by the enemy transmitter location-to-target
receiver distance (0.5). The result (3) is first
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raised to the fifth power (243) and then doubled digits to the right of the decimal are used, and
(486). When fractions are encountered as result the fraction is not rounded off. Therefore, for the
of division (for example 8.5 km divided by 4.5 purpose of finding then factor, 1.8888 is viewed
kilometers equals 1.8888), only the first two as 1.88.
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Table A-4 is similar to Table A-3, but the internal receiver distance by the enemy transmitter
numbers are changed. They are based a factor location-to-target receiver distance, the result is
of n = 4. After dividing the jammer-t.o-target raised to the fourth power and then doubled.
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Table A-5 is based on a factor of n = 3. After receiver distance, the result is raised to the third
dividing the jammer-to-target receiver distance power and doubled.
by the enemy transmitter location-to-target
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Table A-6 is based on a factor of n = 2. After
dividing the jammer-to-target receiver distance
by the enemy transmitter location-to-target

receiver distance, the result is raised to the
second power and doubled.
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Tables A-3 through A-6 are reliable under the
following conditions:

Elevation of the jammer location above the sea
level is approximately the same as the
elevation of the enemy transmitter location
(less than 10 meters difference).
Power values obtained from the tables match
the reading on the jammer’s power output
meter. (Antenna loss and voltage standing
wave ratio have been taken into account.)
Power values are used with the jammer’s whip
antenna.
Jammer location must have a reasonable LOS
propagation path to the target receiver
location with no high hills between the two
locations.
Jammer is used against frequency modulated
voice communications in the VHF range.

The exceptions to the above conditions are—
If the elevation of the jammer location and the
enemy transmitter location difference is 10
meters or more.
If the LPA antenna is used instead of a whip
antenna, the power indicated must be divided
by 2.

ELEVATION RATIO AND
MULTIPLICATION FACTORS

Table A-7, page A-16, is used to convert the
minimum jammer power output value obtained
from Table A-3. It is used when the elevation
difference of the jammer location and the enemy
transmitter location is 10 or more meters.

Determine the Elevation Ratio
To convert the minimum jammer power output
from Table A-3, the elevation ratio must be

determined. To do this, divide the jammer
location elevation by the enemy transmitter
location elevation. The jammer location-to-enemy
transmitter location elevation ratios are listed in
the left column in Table A-7. Rounding down, find
the next lower elevation ratio number which is
closest to your computed ratio. Always round the
ratio down to the next lower ratio number in the
table to ensure that there will be sufficient power
output for effective jamming. The figure to the
right of the numbers is the elevation
multiplication factor. Multiply the minimum
jammer power output value from Table A-3 by the
elevation multiplication factor from Table A-7.
The result is the final minimum jammer power
output necessary for effective jamming, in this
location elevation ratio situation.

Determine the Multiplication Factor

As an example, we will use the minimum jammer
power output from Table A-3 of 64 watts. The
elevation of the jammer location is 435 meters
and the elevation of the enemy transmitter
location is 557 meters. Determine the location
elevation ratio by dividing the jammer location
elevation (435 meters) by the enemy transmitter
location elevation (557 meters). The result is the
fraction .78. Round the fraction down to the
nearest number on Table A-7 (.75). Read to the
right of .75 and the multiplication factor is 1.8.
Next, multiply the jammer power output selected
from Table A-3 (64 watts) by the multiplication
factor of (1.8). The answer is 115.2 or 116. The
116 watts is adjusted into a power output figure
used in computing the final jammer power output
which can be used for effective jamming.
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MINIMUM JAMMER POWER OUTPUT 
REQUIREMENT

Table A-8 is a step-by-step exercise to determine
the minimum jammer power output for effective
jamming using Table A-3 (desert terrain) with
the following parameters:

Enemy transmitter-to-target receiver distance

Jammer-to-target receiver distance (18 km).
Enemy transmitter power output (1.5 watts).
Jammer location elevation above the sea level
(85 meters).
Enemy transmitter location elevation above
the sea level (68 meters).
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MAXIMUM JAMMER DISTANCE
The following parameters are provided to
compute the maximum distance a jammer
location can be from the target receiver location
(Table A-10):

Enemy transmitter-to-target receiver distance

Enemy transmitter power output (2 watts).
Jammer power output (550 watts).
Jammer location elevation above the sea level
(385 meters).
Enemy transmitter location elevation above
the sea level (386 meters).

(3 km).
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THE GTA 30-6-5 CALCULATOR
The Electronic Warfare (EW) Jamming power output required for effective jamming.
Calculator (Figure A-3), provides a quick and This calculator can be used with any size map.
easy method to calculate the minimum jammer
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GTA 30-6-5 Calculator Effectiveness
The GTA 30-6-5 calculator is effective under the
following conditions and parameters when—

Frequency modulated voice communications in
the VHF range are used.

The enemy communication transmitter power
output is known.

The enemy communication
transmitter-to-target receiver distance in
kilometers is known.

The jammer location-to-target receiver
location distance in kilometers is known.

The jammer location, enemy transmitter
location, and target receiver location are
known.
All location elevations are measured from the
sea level.

Power output values calculated using the
GTA 30-6-5 calculations are for the jammer’s
whip antenna. (If the LPA antenna is used,
divide the final calculated power output by 2.)
The minimum jammer power output
calculated (in watts) must be read on the
jammer’s power output meter.
Jammer location must have a reasonable LOS
propagation path to the target receiver’s
location with no high hills between the two
locations.

Minimum Jammer Power Output
Required for Effective Jamming

Use the GTA 30-6-5 calculator shown in
Figure A-3 to determine the minimum jammer
power output required for effective jamming.
Calculations include the minimum power for the
whip antenna and the LPA antenna (Table A-11).
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The jammer must be capable of producing at least jammer site can be from the target receiver and
114 watts with the whip antenna or 57 watts for still jam effectively. Use the GTA 30-6-5
the LPA antenna for jamming to be effective. If a calculator to find the maximum power output of
higher power value is used, the jammer will still the jammer.
be effective. Using any power output less than
these values will not effectively jam the target
receiver for this example.

Compute the Maximum Distance the
Jammer Can Be From the Target
Receiver
Perform the following steps in Table A-12 to
calculate the maximum distance the selected
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GTA 30-6-5 Calculator Work Sheet power output required for a given jamming

The GTA 30-6-5 calculator work sheet
situation. Table A-13, page 32, explains how to fill

(Figure A-4) is to be used with the GTA 30-6-5
in the work sheet.

calculator when computing the minimum jammer
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Figure A-5 shows a completed GTA 30-6-5
calculator work sheet. The elevation difference
reflects data from step 2B.
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THE JAMPOT FAN

The JAMPOT fan (Figure A-6) provides another developed for a map scale of 1:50,000. It can also
method for measuring distances needed to be used for a map scale of 1:100,000 by
calculate the required jamming power output. It multiplying the jammer-to-target receiver
is designed to be used with Table A-14, page A-35. distance by two.
The JAMPOT fan is an overlay template

A-34



FM 34-40-7

A-35



FM 34-40-7

JAMPOT Fan Effectiveness
The JAMPOT fan is effective only under the
following conditions and parameters:

It must be used for frequency modulated voice,
amplitude modulated voice, or continuous
wave communications in the VHF range.

The enemy target transmitter power output
must be known.

The enemy transmitter-to-target receiver
distance in kilometers must be known.
The jammer location must be known.

The jammer must be located at the same
elevation above the sea level or higher than
the enemy target transmitter.

A whip antenna must be used with the power
output values in Table A-14. (If the LPA
antenna is used, divide the values by two.)
The jammer power output values obtained
from Table A-14 must be read on the jammer’s
power output meter.
The jammer location must have a reasonable
LOS- propagation path to the target receiver
location with no high hills between the two
locations.

Using the JAMPOT Fan
Table A-15 is a step-by-step explanation of
how to use the JAMPOT fan.
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