




Precipitous Terrain Equations, Parameters, Interests, Weights, and Adjustment Values 
 

 
A digital terrain data base (100 m or 3 arcsecond separation density or better) must be used for 
the determination of precipitous terrain.  The precipitous terrain area will include the prescribed 
segment area (both primary and secondary, if applicable) and a 2 NM buffer surrounding that 
segment area.  This digital terrain data within that defined area will be analyzed electronically to 
determine the values of five specific parameters (g(1) through g(5)), which in turn will be 
transformed into interest values (I(1) through I(5)), weighted (W(1) through W(5)) and combined 
to finally determine a precipitous adjustment if appropriate. 
 
For each parameter there will be a threshold value and a maximum value.  The interest values are 
based upon the parameter values and are found by a piecewise function defined as follows: 
 

I(i) = 0 if g(i) < threshold(i) 
I(i) = (g(i)-threshold(i))/(max(i)-threshold(i)) if threshold(i) ≤ g(i) ≤ max(i) 
I(i) = 1 if g(i) > max(i) 

 
The threshold and maximum values for each parameter follow: 
 

g(1):  Average elevation 
 threshold = 600 m 
 max = 3000 m 

 
g(2):  98th percentile – 2nd percentile height differential 
 threshold = 250 m 
 max = 2500 m 

 
g(3):  Slope gradient 
 threshold = .015 
 max = .060 

 
g(4):  Standard deviation from plane of best fit 
 threshold = 40 m 
 max = 200 m 

 
g(5):  98th percentile maximum - minimum height differential on tiles 
 threshold = 100 m 
 max = 1000 m 

 
The combined interest is as follows: 
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where the weight values are: 



 
 W(1) = .05 
 W(2) = .30 
 W(3) = .10 
 W(4) = .35 
 W(5) = .20 

 
That is: 
 

CI = .05(I(1)) + .30(I(2)) + .10(I(3)) + .35(I(4)) + .20(I(5)) 
 
Finally, the adjustment for precipitous terrain is also a piecewise function with threshold value 0.2 
and maximum value 0.6. 
 

For final 
 

A = 0 if CI < threshold 
A = 50 + 200(CI - threshold)/(max - threshold) if threshold <= CI <= max 
A = 250 if CI > max 

 
For intermediate 
 

1.25 × A 
 
For initial 
 

1.5 × A 
 
All values rounded up to nearest 10 feet. 

 
The equation for each parameter follows: 
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 ( ) ( ) h(x,y) each upon centered tiles square NM 1 all within hh5g tile%98minmax −=  

 
 
Notes: 
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ii. Precipitous terrain criteria based upon these equations was implemented via a Letter 

of Memorandum dated June 18, 2004. 
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