THE RANGE IGNITION PROBABILITY (RIP) TOOL

Andrew M. Beavers and Keith Olson
CEMML Center for Environmental Management of Military Lands

* Centerfor Envionmental Management o Mitary Lnds -~ Colorado State University, Fort Collins, Colorado

[ niversity

i e HORBART Fropabilly Gontout Flat terrain test of the RIP Tool
X with a single target at 400 meters
S - and a 1:1,000,000 contour The 1:1,000,000 RIP Tool
—— — — output. probability contour (light blue -
e line) compared to grid output
for one lane on the MF-2 range ° ——
e W at Schofield Barracks, Hawaii { )
S : The grid data ranges from low LS W1
" EMsoonm Flat te.r ramn teft of the R{P Tool probability of ignition (green) VRS LT
%;‘33: on a single firing lane with to high probability (red). Grid I T N R I I R B e
_ Firing Point Targets — targets at 100, 200, 400, and data outside of the contour has a Y o R O
e VS 800 meters and a 1:1,000,000 probability of less than 1:1,000,000. % E % 2 : : 4 2858 5 & & & 8P oo
* Reduce fire s —— contour output. Grid data provides a great deal more information than contours alone. The blue point is the firing point,
 Allow Range Pla _:_:_g i X’s are targets, and the light grey elevation contours are in meters.

0 100 200 400 600 800

alignment scenarios. | Meters

—

Methodology

The RIP Tool is based on a probabilistic, nex - ; . g
generation Surface Danger Zone (SDZ). The -_ - g & Z
probabilistic SDZ utilizes a model that considers

projectile physical characteristics, firing point and

target position, terrain, shooter position (prone,

kneeling, standing) meteorological conditions, and

aimer error to determine where a round may land. It

also includes a ricochet model based on laboratory

and field experiments to determine ricochet

probability and trajectories. The probabilistic SDZ

fires many rounds with randomly assigned, but normally weighted, error budgets. By
simulating many trajectories it is possible to assign a number to the probability of a round
impacting anywhere on a range. It is capable of determining SDZ’s for stationary targets,
moving targets, and baffled ranges. The U.S. Army is currently considering replacing the

existing SDZ methodology with this new model.
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| g‘ﬂ‘-‘_ i to the 5.56 mm M196 tracer round. Additional funding
svelop a fully functional RIP Tool that will allow spatial ignition
ne following munitions. Completion is expected by fall 2010.
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When completed, the RIP Tool will be submitted
for inclusion in the Range Managers Toolkit.
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The RIP Tool adds an additional piece of information denoting the status of the tracer ot 48 . &) V53 _ Cooale
compound when the round impacts the surface. This information was collected from | e “\ BTN E N 3
previous munitions tests to determine the tracer burnout time for the M196 round under Real-world test of the prototype RIP Tool on the MF-2 Range at Schofield Barracks, Hawaii for 5.56 mm
real-world conditions. The probabilistic SDZ model was modified so that rounds are not M196 tracer ammunition. The area affected by potential ignitions according to the RIP Tool (orange) is
counted in the probability calculations if they impact after the tracer burns out. 3.2% of the size of the bat wing SDZ (yellow line). Red points are firing points and X’s are targets.
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Two fires (orange area) simulated under identical conditions, with the exception of the ignition
location (red dot), demonstrating the dramatic effect ignition location can have on fire extent.
The distance between the ignition points is 1.2 kilometers.
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