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What is a Designated Mountainous Area?

14 CFR Chapter 1
Subpart B—Designated Mountainous Areas (Est. 1956) 

 § 95.19 Hawaii Mountainous Area. (Est. 1962, Amended 1963) 

Definition: 

• Designated mountainous areas include those areas having a terrain differential 
exceeding 3’000 feet within 10 nautical miles within those one arc-second 
quadrangles overlying terrain or U.S. territorial waters.

An area used to identify a terrain elevation differential exceeding 3,000 ft within: 

1. A 10 NM radius from a specified point (“Grid Method”); or, 

2. 10 NM from the centerline of a route or transition (“Route Method”). 



Mountainous Area



High Altitude

• High Density Altitude

• Reduced lift capability

• Reduced engine performance

• Degraded overall maneuverability

• Landing distances are lengthened

• Load capabilities and rates of climb are reduced 

• OGE power may not be available 

• Accidents resulting from High Density Altitude and High Gross Weight are a 
major contributing factor for Army Aviation aircraft losses.



VS

WHEELER - 838’MSL POHAKULOA TRAINING AREA – 6190’ MSL



Origin of wind and its causes

• Atmospheric pressure and temperature variations cause the air to move in two ways: ascending 
and descending currents (vertical motions) and the horizontal flow of air known as wind. 

• Currents and winds or atmospheric circulation cause weather changes.

• Knowledge of the wind is essential for navigation, fuel management, load capabilities and flight 
safety purposes. 





Origin of wind and its causes

• In mountainous terrain, the winds are categorized into three types: 

Prevailing - Upper-level winds.

Convective (local or valley) - Lower-level winds.

Surface winds – Layer of air lying close to the ground, less turbulent.



Prevailing wind

• Large scale direction and velocity of air mass movement.

• Generally, flows in horizontal fashion.

• Normally from northeast (trade winds) in Hawaii.



Convective winds (local or valley)

• Created by convection heating and cooling.

• Unstable air.

• Generally, flows parallel to larger valleys.

• Day – up flow  /  Night – down flow.



Convective winds (valley)



Wind zones 
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Summary

• Winds can often be dramatically different than forecast.

• Wind near surface often different than upper-level wind.

• The wind direction and velocity can change rapidly in 
mountainous terrain.

• Reduced Visibility: Mountains can generate weather 
phenomena such as fog, low clouds, or precipitation.



• Turbulence in aviation refers to the irregular and often unpredictable 
movement of air that can affect an aircraft during flight. 

• It can range from mild bumps to more severe jolts and can be 
caused by various factors, such as weather conditions, atmospheric 
disturbances, and the interaction between different air masses. 

Turbulence and its causes



FAA turbulence reporting criteria



Turbulence and its causes

Turbulence types: 
• Convective Turbulence: Caused by alternating currents of warm air 

rising and cooler air descending. 
• Mechanical Turbulence: Caused by wind flowing over irregular terrain 

or obstructions, or by a marked change in wind speed or direction over a 
short distance.

• Mountain Wave Turbulence: Caused by air blowing perpendicular 
across the top of a mountain range. The most dangerous features of 
mountain waves are the turbulence in and below the rotor clouds.

• Frontal Turbulence: Produced when moving frontal boundaries are 
combined with convection and strong winds. 

• High Altitude Turbulence: Variations in wind speed and direction 
principally in the vicinity of the jet stream and occurs above 10,000 feet. This 
is commonly called clear air turbulence (CAT) because of scant, visible 
evidence of its existence. 



Strength of convective currents varies with composition of surface 



Updrafts may cause pilots to overshoot



Downdrafts may cause pilots to undershoot



Surface obstructions cause eddies and other irregular wind movements



Buildings near landing areas may cause turbulence



Wind flow over mountain ranges produces turbulence



In a valley or canyon, safest path is on upslope wind side



The mountains funnel winds into passes and valleys, thus increasing wind speeds 
and intensifying turbulence (Venturi Effect). 



Mountain wave

Near a mountain wave, the following conditions can exist:

• Vertical currents of 2,000 FPM – 5,000 FPM.

• Turbulence varies from moderate to severe.

• Wind gusts up to 22 kts per hour between waves.

• Altimeter errors of as much as 1,000 feet.

• Icing.

Visual indicators of mountain wave:

• Lenticular clouds

• Rotor clouds

• Cap clouds

- Note:  adequate moisture must be present for these clouds to form… a wave can be present 
without cloud formation.



Typical cloud formation, main updraft and downdraft in mountain wave



Clouds associated with a mountain wave





 

FLIGHT WEATHER BRIEFING 

PART I – TAKEOFF DATA 

13. REMARKS/TAKEOFF ALTN FCST 

PART II – ENROUTE & MISSION DATA 
14. FLT LEVEL/WINDS/TEMP SEE ATTACHED 15. SPACE WEATHER  16. LOCATION 

 MARGINAL SEVERE BMNT                Z 

FREQ    SR                     Z MR                 Z 

 GPS    SS                     Z MS                 Z 

RAD   EENT                Z ILLUM           % 

17. CLOUDS AT FLT LEVEL  18. OBSCURATIONS AT FLT LEVEL RESTRICTING VISIBILITY 

YES  NO   IN AND OUT   YES  NO  TYPE  

19. MINIMUM CEILING  -  LOCATION 

FT AGL 

20. MAXIMUM CLOUD TOPS  -  LOCATION 

FT MSL  

21. MINIMUM FREEZING LVL  -  LOCATION 

FT MSL  

22. THUNDERSTORMS 23. TURBULENCE 24. ICING 25. PRECIPITATION 

CHART  CHART  CHART CHART  

 NONE AREA  LINE NONE IN CLEAR IN CLOUD NONE RIME MIXED CLEAR  NONE DRIZZLE RAIN SNOW PELLET

ISOLATED 1-2%  LIGHT  TRACE  LIGHT 

 FEW 3-15%  MODERATE  LIGHT  MODERATE 

 SCATTERED 16-45%  SEVERE  MODERATE  HEAVY 

 NUMEROUS > THAN 45%  EXTREME  SEVERE  SHOWERS  
HAIL,SEVERE TURBULENCE & ICING,HEAVY 
PRECIPITATION, LIGHTNING & WIND SHEAR 
EXPECTED IN AND NEAR THUNDERSTORMS 

LEVELS 
 

LEVELS 
 

FREEZING 

LOCATION LOCATION 
 

LOCATION 
 

LOCATION 
 

PART III – AERODROME FORECASTS  
26. DEST/ALTN 27. VALID TIME 28. SFC WIND 29. VSBY/WEA 30. CLOUD LAYERS 31. ALSTG RWY TMP PA

INS FT 

INS FT 

INS FT 

INS FT 

INS FT 

INS FT 

INS FT 

 
INS FT 

PART IV – COMMENTS/REMARKS 

 

32. BRIEFED 
RSC/RCR 

 YES  NOT 
AVAILABLE 

33. PMSV  34. ATTACHMENTS  YES  NO 

35. REMARKS 

PART V – BRIEFING RECORD 

NO IMPACT

1. DATE 2. ACFT TYPE/NO. 3. DEP PT/ETD
Z 

4. RWY TMP 5. DEWPOINT 6. TEMP DEV 7. PRES ALT 
FT 

8. DENSITY ALT 
FT 

9. SFC WIND 10. CLIMB WINDS 11. LOCAL WEATHER WATCH/WARNING/ADVISORY  12. RSC/RCR 

INS

ALTIMETER

36. W X BRIEFED T IM E 

Z 
37. FL IM SY BRIEFING NO. 

 
38. FO RECASTER ’S IN IT IALS 

 

39. NA ME  OF  PE RS ON  RE CE IVING  BR IEFING  

40. V OID  TIM E  

Z 
41. EXTE NDED TO / IN IT IALS   

Z 
42. W X REBRIEFED T IM E / IN IT IALS 

Z 
43. W X DEBRIEF T IM E / IN IT IALS 

Z 

MISSION ID / CONTROL #

FAX NO. INTERNAL USE ONLY
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°C
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°C

°F

°C
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Z

Z

Z

Z

Z
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Mitigating the 
hazards

• Helicopter pilots operating in 
mountainous environments require 
specialized training, experience, and 
knowledge of the area.

• Pre-flight planning, detailed weather 
briefings, and understanding     local 
topography are crucial.

• Regular use of Graphical Forecasts 
for Aviation and other NWS products.

• Give a PIREP for the flight conditions

• ADS-B In (FIS-B and TIS- B)
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