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Unlike their brothersin Starfleet, or their counterparts in the pure ground combat

branches, in any combat Stuation that the Starfleet Marines are involved in, the concept

of Vertical Combat Zones must be taken into account. 1n essence the SFMC is concerned
with 4 vertica layers of combat: Ground, Atmospheric, Inter- Atmaospheric, and Extra-
Atmospheric or Space.

Ground Combat is smply defined as that combat which islimited to Subsurface
(subterranean and/or sub-aquatic), Surface, and that height above the Surface attainable
by jump-jet capable troops and mechs. This height is best expressed by the limiting
equation 200m/xG".5, whereas m=meters, xG=the Multiple of Earth normd gravity at
the surface, and .5 = the square root of XG. For example on a planet that has a surface
gravity of 1.44G, the Ground Combat Zone would = 200m/1.44".5, which = 200M/1.2,
which = 166.67M. Thus the ground combat zone would top out at 166.67 Meters above
the surface.

Atmospheric Combat is smply defined by that combat which is above the Ground
Combat Zone, and reaches up to the limit of the atmospheres ahility to affect the control
surfaces of the Atmospheric Craft. Thisis aso referred to the Aviation Zone as opposed
to the Aerospace Zone of Inter-Atmospheric craft. The Atmospheric Zones upper limitis
st not by the gravity of the planet, but by the density of its aamosphere, which is
different from planet to planet, and is determined by many different factorsincluding
gravity wdl, distance from planet’ s primary, amount of surface water, and even the speed
of rotation of the planet. The ground level atmospheric pressure on a planet is not fixed
by any of the standard planetary data such as gravity and temperature. It depends on just
how much atmospheric gasis available and has not yet escaped into space. For example,
Venusisalittle smdler than Earth and has dightly lower gravity, yet its aamospheric
pressureis about 90 timesthat of Earth. Our atmospheric pressure standard for our
example will be 98.25 Kilo-Pascals or the atmospheric pressure on Earth at sealeve (this
isequal to 14.25 ps or 740mm HG). For an atmospheric craft to work it must have some
arflow over the control surfaces. With 1999 combat aircraft the minimal combat airflow
is 25%, the minimal flight airflow is 6.7%. On Earth, that would equate to an
atmaospheric combat zone of 10,000 meters. The full equation P = P, raised to the power
of (-go* h /(214600 meters* Atomic Mass Units/ M )) will determine the pressure &t the
chosen dtitude. Or h = (.25 / Py"(-g/215,600 Newton AMU/M))N(1/P,)
Where P, =the ground level pressure

Jo = the surface gravity/divided by 9.8 Newtons

h = the dtitude in meters)

M = the mean molecular weight of the planet's amaosphere
For breathable nitrogen-oxygen atmospheres, M will be close to 29.



So for our above planet with the Gravity of 1.44, we will assume a near breathable
atmosphere of 31 AMU, and a surface pressure of 115.5 kilopascals, the Atmospheric
Zone would then range from 166.67 metersto 7,442 meters.

The next zone is the Inter-atmospheric combat zone. Thiszoneisatrangtiond zone that
crosses over the boundaries of atmospheric and extra atmospheric. Inter-atmospheric
craft otherwise known as Aeraspace Vehicles are cgpable of behaving as Aircraft with
amospheres, and as Spacecraft outsde of Atmospheres, and are able to trangtion in that
zone tha istoo high for the conventiona atmaospheric vehicles but yet ill too low for the
garship. Thus, this trandtion zone reaches from the upper limit of the Atmaospheric Zone
explained above to the lower limit of the Space zone, explained below. Once again Inter-
amospheric craft (Aerospace) can operatein al three combat zones.

The extra-atmospheric combat zone reaches from low planetary orbit to deep space. Low
planetary orbit is defined by the equation: O=(.376R + 2H) * (g,".5)
Where O =isthe height of the low planetary orbit

go = the surface gravity/divided by 9.8 Newtons

H = the dtitude in meters of the Atmospheric Zone Upper Limit

R = the radius of the planet in meters.

Again for our sample planet whose surface gravity is dtill 1.44 G, and whoseradiusis
4,500 Kilometers the low orbit height would be 2048.208 Kilometers, or 2,048,208
Meters above the surface.

Thus are different combat zones would be

Ground Zone 0—166.67 Meters
Atmospheric Zone 166.67 — 7,442 Meters

| nter-atmaospheric Trangtion Zone 7,442 — 2,048,208 Meters
Extra- atmospheric Zone 2,048-208 Meters — Infinity

These zones are set not by tactical considerations or weagpon strengths, but by the laws of
physics, as we improve the quality of our Aerospace capability the zones would mean

less and less to these vehicles but for Starships and for pure Aviation assets, the zones are
asrigid as glass, bresk the glass and the whole picture will shatter.
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