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CAP Mountain Flight Endorsement 
 

Task 78 – Wind Direction and Weather Effects  

Pilot must be able to: 

 Determine winds aloft (forecast + visual cues) 

 Explain windward vs leeward effects 

 Describe ridge lift, downdrafts, mountain wave 

 Identify lenticular / rotor clouds 

 Describe safe ridge crossing techniques 

Key Points to Hear: 

 Windward = lift / smoother air 

 Leeward = sink / turbulence / rotor 

 Cross ridges at 45° when leeward 

 +1000’ AGL per 10 kt wind 

 ≥30 kt = no-go 

Bottom line: Know where lift and sink are before committing to terrain. 

 

Mountain winds behave differently than flatland winds because terrain forces air to rise, sink, and 

accelerate. 

 Windward side: air rises → smoother air, ridge lift 

 Leeward side: air sinks → downdrafts, rotor turbulence, wind shear 

 Standing (mountain) waves occur when strong winds (≈20+ kt) hit ridges nearly 

perpendicular, often marked by lenticular or rotor clouds. 

 Ridge crossing:  

o Windward side: perpendicular crossing acceptable 

o Leeward side: 45° angle, altitude established early 

o Always maintain an escape toward lower terrain 

 Rule of thumb: fly 1000’ AGL per 10 kt of wind; avoid mountains at ≥30 kt 
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Task 79 – High Altitude Performance 

Pilot must be able to: 

 Explain density altitude (DA) 

 Describe DA effects on power, climb, control 

 Use POH data to assess performance 

 State 300 ft/min minimum climb 

 Explain leaning for best power 

Key Points to Hear: 

 DA drives climb capability 

 Weight reduction improves margins 

 Prefer ≤90% gross weight 

 High-elevation airports require early abort planning 

 

Density altitude (DA) is the single biggest performance limiter in the mountains. 

 High DA reduces:  

o Engine power 

o Climb rate 

o Performance 

 DA increases:  

o True airspeed 

o Turn radius 

 Performance planning is mandatory:  

o Use POH charts 

o Verify ≥300 ft/min climb capability 

o Avoid near-gross-weight operations (≤90% preferred) 

 Engine management:  

o Lean for best power, not economy 

 High-elevation airports:  
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o Longer takeoff roll 

o Slower acceleration 

o Early abort decisions are critical 

Bottom line: If you can’t climb, you don’t go. 

 

Task 80 – Flight Limitations and Approach Tactics (Primer) 

Pilot must be able to: 

 Describe 45° ridge crossing 

 Explain point of no return 

 Plan continuous escape toward lower terrain 

 Identify clear no-go conditions 

Key Points to Hear: 

 Never commit without an escape 

 Fly upwind side of canyons 

 Accept altitude loss to preserve airspeed 

 No-go if:  

o Winds ≥30 kt 

o ROC <300 ft/min 

o Marginal VFR 

 

Mountain flying is about options, not precision. 

 Always stay in a position to turn toward lower terrain 

 Never fly beyond the point of no return 

 Approach tactics:  

o Ridge crossings at 45° 

o Fly the upwind side of canyons 

o Accept altitude loss to preserve airspeed and control 

 Clear no-go conditions:  

o Winds ≥30 kt 
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o Climb capability <300 ft/min 

o Marginal VFR in mountains 

o Excessive weight or poor performance margins 

Bottom line: Conservative decisions keep terrain from becoming a trap. 

 

Task 81 – Identifying Turbulence and Downdrafts (Primer) 

Pilot must be able to: 

 Identify leeward turbulence areas 

 Explain venturi and rotor effects 

 Use forecast & visual cues 

 Describe proper downdraft escape 

Key Points to Hear: 

 Leeward side = danger zone 

 Downdraft escape:  

o Turn toward lower terrain 

o Full power 

o Vy → Va if needed 

 Exit quickly; don’t fight terrain 

 

Mountain turbulence is predictable if you know where to look. 

 High-risk areas:  

o Leeward sides of ridges 

o Beneath lenticular or rotor clouds 

o Narrow passes (venturi effect) 

o Strong perpendicular winds 

 Recognition cues:  

o Forecast products 

o Cloud shapes 

o Airspeed and VSI trends 
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o Visual terrain alignment 

 Downdraft escape:  

o Turn toward lower terrain 

o Full power 

o Vy → Va if needed 

o Minimize time in the downdraft rather than fighting it 

Bottom line: Energy management and escape beat holding altitude. 

 

 

Task 78 – 
Wind & 
Weather 

 Determin
e winds 
aloft 

 Windward 
= lift / 
smooth 

 Leeward 
= sink / 
rotor 

 Mountain 
wave / 
lenticulars 

 Ridge 
crossing 
45° 

 ≥30 kt = 

NO‑GO 

Task 79 – 
Performance 

 Density 
altitude 
effects 

 POH‑base
d planning 

 ≥300 fpm 
climb 

 Lean for 
best power 

 ≤90% 
gross 
preferred 

Task 80 – 
Limits & 
Tactics 

 45° ridge 
crossings 

 Point of 
no return 

 Escape to 
lower 
terrain 

 Upwind 
canyon 
side 

Task 81 – 
Turbulence 

 Leeward 
danger 
zones 

 Venturi / 
rotor 

 Forecast + 
visual cues 

 Downdraft 
escape 

 Vy → Va if 
needed 

Overall Satisfactory Standard 

 Conservative judgment 

 Correct techniques 

 Clear go / no-go logic 

 Terrain escape always 

planned 
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 Marginal 
VFR = 

NO‑GO 

MEMORY AID:  Wind → 
Performance → Options → 

Escape 

 


