MOUNTAIN OPERATIONS

Lesson Plan and Program Text

I.  Introduction:


A.  Annual Review of Mountain Operations


B.  References:



FM 1-202, Environmental Flight, February 1983



TC 1-218, Aircrew Training Manual Utility Aircraft, March 1993



Aircraft Operator’s Manual


C.  Instructions:  Review the attached information on conducting mountain operations and complete the written exam.  Program text should be supplemented with the PowerPoint presentation when appropriate.

II.  Outline:


A.  Mountain Weather and Climate



Winds



Demarcation Line



Mountain Wave


B.  Density Altitude


C.  Flight Techniques

III.  Lesson Plan:


A.  Mountain Weather and Climate.

(1)  Winds.  Mountain winds can normally be broken down into three general categories: Prevailing winds, local winds and surface winds.




a. Prevailing Winds.  Prevailing winds are the upper-level winds which normally flow from West to East.




b.  Local Winds.  Local winds are created by convection heating and cooling.  Also know as valley winds, they will normally flow up the valley during the day and down valley at night.




c.  Surface Winds.  Surface winds comprise the air that is located close to the ground.  It is less turbulent that either prevailing or local winds.



(2)  Demarcation Line.  The demarcation line is a line at which the air over a mountain separates from up flowing to a down flow.  The line will form diagonally upward and the location will vary depending on the severity of the winds.




a.  Light Winds.  With winds below 10 knots, mountain winds will generally follow the terrain creating an updraft on the windward side.  At some point after the crest the wind flow will begin to flow down the mountain.




b.  Moderate winds  (11 to 20 knots).  As winds increase the updrafts and downdrafts will create moderate turbulence.  An updraft can be experienced on the leeward side of the mountain close to the crest.




c.  Strong Winds (Above 20 knots).  During strong winds the demarcation line will move to the leading edge of the mountain.  The updrafts, downdrafts and turbulence will continue to increase with the increase in the winds.



(3)  Mountain Wave. A mountain wave may be formed when certain criteria are met.  The mountain wave can cause moderate to severe turbulence with large updrafts and downdrafts.  Under proper conditions, the mountain wave will form visual indications.




a.  Mountain Wave formation Criteria

1.  A low-level layer of unstable air covered by a relatively stable layer of air.





2.  Wind direction fairly constant with altitude.





3.  Wind speed increases with altitude.





4.  A mountain laying perpendicular to the wind flow.




b.  Effects of a Mountain Wave





1.  Vertical currents of 2,000-5,000 FPM.





2.  Moderate to Severe Turbulence





3.  Altimeter errors of 1000 Ft when penetrating





4.   Icing can be expected when temperatures are below freezing.




c.  Visual Indicators.





1.  Lenticular clouds.  Lens shaped clouds normally found fat altitudes of 25,000 to 40,000 feet.  Will be found above and downwind from the mountain ridge.  They may or may not form with a mountain wave.





2.  Rotor clouds.  Located downwind from the mountain ridge, rotor clouds 





3.  Cap clouds.  Normally located above or slightly downwind from the mountain ridge, cap clouds will consist of vertical updrafts and downdrafts.

B.  Density Altitude (DA).



(1)  Density Altitude is pressure altitude corrected for temperature deviations from standard atmosphere 



(2)  DA is the altitude at which the aircraft will perform.

(3)  As altitude increases, there is an decrease in the air density, that is, there are fewer air molecules for a given area.



(4) Effects of increased density altitude.




(a)  Reduction in horsepower/torque.




(b)  Reduced lift.




(c)  Increased take-off roll.




(d)  Reduced climb performance.




(e)  Increased landing distance.


C.  Flight Techniques.



(1)  Preflight.  Complete a detailed performance evaluation to determine if any operating limitations will be encountered. 

(2)  Starting engine(s).  Use normal starting procedures. 

(3)  Taxiing.  Use normal taxiing procedures. 

(4)  Before takeoff.  If a takeoff is made from an airport located at a high elevation  in Pressurized aircraft.  Place the bleed air valves in the ENVIRO-OFF position to provide more power for the takeoff. 

(5)  Takeoff.  Use normal takeoff procedures.   NOTE: Many mountain landing strips or runways are not level. Unless local conditions dictate otherwise, always take off downhill. 

(6)  During flight.  Use normal procedures. Be alert for clear air turbulence that may be encountered because of uneven terrain and wind variations. 

(7)  Landing.  Use normal landing procedures.  NOTE: Many mountain landing strips or runways are not level. Unless local conditions dictate otherwise, always land uphill. 

(8)  Before leaving the aircraft. Use normal procedures. Ensure that the aircraft is properly secured. (In mountainous areas, the possibility of severe and rapidly changing weather is greater than normal.) 

