
Underscoring just some of the as-
sumptions and yet considerations 
that constitutes the complexity of 
attempting to describe the motion of 
the atmosphere in regard to moun-
tain waves, this meteorological for-
mula derivation represents the verti-
cal component of the vector equation 
of motion. All Coriolis, earth curva-
ture, frictional, and vertical accelera-
tion terms are considered negligible 
compared with those involving the 
vertical pressure force and the force 
of gravity.

Thus    p / z = - g

where p is the pressure,  is the den-
sity, g the acceleration of gravity, and 
z the geometric height. For cyclonic-
scale motions the error committed in 
applying the hydrostatic equation to 
the atmosphere is less than 0.01%.

NOTE: Strong vertical accelera-
tions in thunderstorms and moun-
tain waves
be 1% of gravity or more in extreme 
 situations. 



 = [ S  u2 � 1  4H2]1/2  S1/2  u
where:
 = vertical wavelength of the 

  gravity wave;
H = a constant scale height
S = stability; and,
u = zonal wind speed.

By derivations of numerical equa-
tions, this relationship shows that 
the vertical wavelength of the grav-
ity wave excited by zonal  ow over 
a mountain is proportional to the 
zonal wind speed and inversely pro-
portional to the square root of the 
stability.



A wave forecast tool that emphasiz-
es the importance of wind speed, sta-
bility, and shear throughout the tropo-
sphere in the generation of mountain 
waves:

I2 = [g( *- )/(Tu2)] � [1/u( 2u/ z2)]   
where;

g = acceleration due to gravity;
* = dry adiabatic lapse rate;
 = ambient lapse rate of the layer;

T = average temperature in the layer;
u = average wind speed in the layer; 
and,

2u/ z2 = curvature term, speci cally 
the vertical derivative of the vertical 
wind shear

If the Scorer Parameter decreases 
with height, trapped waves are likely. 
The Scorer Parameter will decrease 
with height if: stability decreases with 
height, wind speed increases with 
height, and vertical wind shear in-
creases with height.

2 with altitude 
indicates lee waves; or

2 with altitude 
indicates turbulence or rotors.




