
40 40 0.9888 0.9064 0.824 0.7416 0.6592 0.5768 0.4944 0.412 0.3296 0.2472 0.1648 0.0001 GFSM JMAE

920 874 828 782 736 690 644 598 552 506 460 414 368 322 276 230 184 138 92 46 -46 -92 -138 -184 -230 -276 -322 -368 -414 -460 -506 -552 -598 -644 -690 -736 -782 -828 -874 -920

-562.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 562.4

-532.8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 532.8

-503.2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.01 0.01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 503.2

-473.6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.01 0.01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 473.6

-444 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.02 0.02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 444

-414.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.01 0.02 0.02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 414.4

-384.8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.01 0.02 0.03 0.01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 384.8

-355.2 0 0 0 0 0 0 0 0 0 0 0 0.01 0 0 0 0 0 0 0.01 0.03 0.03 0.01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 355.2

-325.6 0 0 0 0 0 0 0 0 0 0 0 0 0.01 0 0 0 0.01 0 0.01 0.03 0.03 0.01 0 0.01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 325.6

-296 0 0 0 0 0 0 0 0 0 0 0 0 0.01 0 0 0 0.01 0 0.01 0.04 0.04 0.02 0 0.01 0 0 0 0.01 0 0 0 0 0 0 0 0 0 0 0 0 296

-266.4 0 0 0 0 0 0 0 0 0.01 0 0 0 0 0.01 0 0 0.01 0.01 0.02 0.05 0.05 0.02 0.01 0.01 0 0 0.01 0 0 0 0 0 0 0 0 0 0 0 0 0 266.4

-236.8 0 0 0 0 0 0 0 0 0 0 0.01 0 0 0.01 0.02 0.01 0.01 0.01 0.02 0.07 0.08 0.02 0.01 0.01 0.01 0.01 0.01 0 0 0 0 0 0 0 0 0 0 0 0 0 236.8

-207.2 0 0 0 0 0 0 0 0 0 0 0.01 0.01 0.01 0.01 0.03 0.02 0.01 0.02 0.03 0.11 0.12 0.03 0.02 0.01 0.01 0.02 0.01 0 0 0 0 0 0 0 0 0 0 0 0 0 207.2

-177.6 0 0 0 0 0 0 0 0 0 0 0 0 0.01 0.01 0.01 0.05 0.01 0.03 0.04 0.16 0.19 0.05 0.03 0.01 0.04 0.01 0.01 0.01 0 0 0 0 0 0 0 0 0 0 0 0 177.6

-148 0 0 0 0 0 0 0 0 0 0 0 0 0 0.02 0.02 0.03 0.07 0.04 0.08 0.29 0.3 0.07 0.04 0.06 0.03 0.02 0.01 0 0 0 0 0 0 0 0 0 0 0 0 0 148

-118.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.04 0.04 0.11 0.08 0.12 0.36 0.42 0.12 0.07 0.09 0.03 0.01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 118.4

-88.8 0 0 0 0 0 0 0 0 0 0 0 0 0 0.01 0.01 0.04 0.09 0.22 0.19 0.58 0.57 0.18 0.2 0.07 0.01 0.01 0.01 0 0 0 0 0 0 0 0 0 0 0 0 0 88.8

-59.2 0 0 0 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.01 0.01 0.01 0.01 0.02 0.02 0.06 0.22 0.39 0.71 0.72 0.37 0.21 0.04 0.02 0.02 0.02 0.01 0.01 0.01 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0 0 0 59.2

-29.6 0 0 0.01 0.01 0.01 0.01 0.02 0.02 0.03 0.04 0.07 0.09 0.12 0.15 0.15 0.12 0.1 0.14 0.51 0.86 0.86 0.49 0.12 0.13 0.14 0.19 0.15 0.13 0.1 0.06 0.04 0.03 0.02 0.01 0.01 0.01 0.01 0.01 0 0 29.6

0 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.03 0.05 0.07 0.09 0.15 0.23 0.34 0.52 0.7 0.81 0.78 0.73 0.95 0.95 0.7 0.8 0.82 0.68 0.48 0.31 0.21 0.14 0.09 0.07 0.05 0.03 0.02 0.02 0.01 0.01 0.01 0.01 0 0

29.6 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.03 0.04 0.05 0.08 0.13 0.22 0.33 0.51 0.71 0.89 0.97 0.99 0.94 0.95 0.99 0.97 0.9 0.71 0.49 0.31 0.2 0.13 0.09 0.06 0.04 0.03 0.02 0.01 0.01 0.01 0 0 0 -29.6

59.2 0 0 0 0 0.01 0.01 0.01 0.02 0.03 0.04 0.06 0.1 0.15 0.24 0.38 0.44 0.51 0.62 0.69 0.44 0.44 0.7 0.61 0.54 0.46 0.37 0.24 0.15 0.1 0.06 0.04 0.03 0.02 0.01 0.01 0.01 0 0 0 0 -59.2

88.8 0 0 0 0 0.01 0.01 0.01 0.02 0.02 0.04 0.06 0.08 0.1 0.12 0.13 0.18 0.25 0.29 0.28 0.16 0.16 0.28 0.27 0.25 0.19 0.14 0.14 0.11 0.08 0.05 0.04 0.02 0.01 0.01 0.01 0.01 0 0 0 0 -88.8

118.4 0 0 0 0.01 0.01 0.01 0.01 0.01 0.02 0.03 0.03 0.03 0.04 0.06 0.07 0.1 0.12 0.16 0.07 0.11 0.1 0.06 0.17 0.12 0.1 0.08 0.06 0.04 0.03 0.04 0.03 0.02 0.01 0.01 0.01 0.01 0.01 0 0 0 -118.4

148 0 0 0 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.03 0.05 0.06 0.1 0.05 0.02 0.06 0.07 0.02 0.05 0.11 0.06 0.05 0.03 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0 0 0 -148

177.6 0 0 0 0 0 0 0 0 0.01 0.01 0.01 0.01 0.02 0.03 0.03 0.06 0.04 0.03 0.01 0.04 0.04 0.01 0.03 0.03 0.06 0.03 0.02 0.02 0.01 0.01 0.01 0.01 0 0 0 0.01 0.01 0 0 0 -177.6

207.2 0 0 0 0 0 0 0 0 0 0 0.01 0.01 0.01 0.01 0.03 0.03 0.01 0.01 0.01 0.02 0.03 0.01 0.01 0.01 0.02 0.04 0.01 0.01 0.01 0.01 0 0 0 0 0 0 0 0 0 0 -207.2

236.8 0 0 0 0 0 0 0 0 0 0 0.01 0.01 0.01 0.02 0.02 0.01 0.01 0 0.01 0.02 0.02 0.01 0 0.01 0.01 0.02 0.02 0.01 0.01 0.01 0 0 0 0 0 0 0 0 0 0 -236.8

266.4 0 0 0 0 0 0 0 0 0 0 0 0 0.01 0.02 0 0.01 0.01 0 0.01 0.01 0.01 0.01 0 0.01 0.01 0 0.01 0.01 0 0 0 0 0 0 0 0 0 0 0 0 -266.4

296 0 0 0 0 0 0 0 0 0 0 0 0.01 0.01 0 0 0.01 0 0 0.01 0 0 0.01 0 0 0.01 0 0 0.01 0.01 0 0 0 0 0 0 0 0 0 0 0 -296

325.6 0 0 0 0 0 0 0 0 0 0 0 0.01 0 0 0 0 0 0 0.01 0 0 0.01 0 0 0 0 0 0 0.01 0.01 0 0 0 0 0 0 0 0 0 0 -325.6

355.2 0 0 0 0 0 0 0 0 0 0 0.01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.01 0 0 0 0 0 0 0 0 0 0 -355.2

384.8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -384.8

414.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -414.4

444 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -444

473.6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -473.6

503.2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -503.2

532.8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -532.8

562.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -562.4

592 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -592

Integrated into: Joint Staff 

policy for estimating 

collateral damage 

established to minimize 

risks inherent in weapon 

strikes 

Applied to: critical Army studies 

and materiel acquisition 

decisions 

Utilized for: Joint weaponeering 

solutions and risk-to-friendly-

troops calculations 

Methodology Applications 

Joint Mean Area of Effects 
(JMAE): Combines fragmenting 
warhead characteristics with 
materiel target vulnerability to 
estimate weapon lethality 

Average Matrix (AvMat): Averages 
damage effects over multiple 
conditions to produce single grid 
for engagement effectiveness and 
risk-to-friendly-troops calculations 

Matrix Evaluator (ME): Models system 

effectiveness by combining warhead damage with 

delivery errors, aiming strategies, and other 

modeling parameters to produce estimates of 

engagement probability of damage 
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