Mountain Flying Techniques

The Basics
The Ridge Crossing

e Approaching ridge from windward side:
o Fly directly toward ridge
o If caught in downdraft while crossing ridge, this course will be most direct path
away from ridgeline
e Approaching ridge from leeward side
o Achieve desired altitude well before reaching ridge
o Approach at 45° angle to allow shortest turn away if caught in downdraft
o If flying above the ridgeline, fly over 1000’ for every 10 knots of wind speed
= 2000’ for 20 knots
= Do not fly in mountains if winds are 30 knots or greater
e Determining relative height
o If you see more terrain on other side of ridge as you approach, your altitude is
greater than that of ridgeline

Canyon Flying

e Never fly up a canyon if there is insufficient lateral width to comfortably turn around

e Never fly beyond the “point of no return”

e Always remain in a position to allow a turn toward lowering terrain

¢ Fly along one side of the canyon (usually the upwind side) to provide the full canyon
width to turn around

e Always know your location; side canyons can look like your desired route but can lead to
disaster

The Canyon Turn (steep turn)
The canyon turn is an emergency maneuver used to reverse course that requires the least
possible distance in turn diameter.

With restricted ceilings/level turn:
e Note reciprocal heading to turn to
Reduce power to slow aircraft
Deploy partial flaps to slow aircraft and reduce stall speed
Perform a 60 degree bank and apply power as necessary

Maintain enough back pressure on the yoke until stall speed, then release to prevent stall
and reverse course in minimum radius
e Keep coordinated

Without restricted ceilings/gain in altitude (similar to a Chandelle):
e Maintain power
e Climb
e Bank to 60 degrees and maintain until 180 degree turn completed
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More Advanced Techniques

Flight at High Density Altitude
The following maneuvers are intended to simulate aircraft performance at the search ceiling
(e.g., the altitude at which the aircraft climbs at 300 feet per minute with full power).

Retract the flaps and reduce power so that the rate of climb is 300 feet per minute.
Record the power setting. (C182T - 17” hg manifold pressure at ~8000° DA)
Perform maneuvers, steep turns and a departure stall at this power setting.
Resume level flight.
Perform a canyon turn as described below.

o Ifyou desire to add power during this maneuver, use as a maximum the power

setting that was needed to maintain a 300 fpm climb at this altitude.
o Perform a modified wing-over as described below
o Compare the results of this maneuver with those of the canyon turn.

Simulated Downdraft Escape
The following maneuver is intended to simulate the effect of a downdraft to minimize altitude
loss.

e Resume flight at search airspeed (~85 KIAS) with flaps at search setting (10-25°)

e Simulate a downdraft by either reducing power and increasing drag (extend gear) and/or
point to the VSI and state that the aircraft is descending at 1000 fpm (or twice the
aircraft's expected rate of climb, whichever is higher)(C182T - 17” hg manifold
pressure at ~8000° DA, may need two notches of flaps)

e Increase power slightly and change speed to Vy. This simulates the effect of trying to
climb against a strong downdratft.

e To exit from a strong or sustained downdraft:

o Turn toward lower terrain

o Apply maximum power

o Attain and maintain best rate of climb airspeed

o Ifunable, lower the nose and increasing speed to Va until clear of downdraft

e The aircraft will be descending at a faster rate at the higher airspeeds, but the increased
speed will result in leaving the downdraft area more quickly and produce a smaller total
altitude loss.

The Canyon Turn (steep turn)(see above)

Emergency Power-off Course Reversal

If your engine fails or loses power for any reason while flying over inhospitable terrain at a

low altitude, your first priority will likely be to turn the aircraft toward lower terrain with the
minimum possible loss of altitude. The turn technique to produce a minimum altitude loss while
reversing course with power off is to use a 45° bank at the slowest airspeed you can fly while
staying safely above stall speed, not best glide speed.

e On engine failure, or simulated engine failure, immediately roll to a 45° bank.
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e Hold the nose up to bleed off airspeed as you turn until you hear the stall warning horn or
reach the slowest speed at which you're comfortable flying under the conditions.

e Adjust back pressure on the yoke to maintain the desired airspeed.

e Relax back pressure and transition to best glide speed once you're heading in the desired
direction.

Simulated Controlled Impact

This maneuver is an emergency procedure in the event of an unavoidable collision with terrain.
for that situation. It simulates rolling out of a turn just prior to impact and then pulling up to
reduce airspeed to the minimum possible without stalling.

e Climb back to the pre-selected search altitude and resume flight at search airspeed (~85
KIAS)

with flaps at search setting (10-25°).

Enter a turn with 30° of bank.

Roll-out to wings level

Simultaneously apply full power and smoothly raise the nose to achieve level flight with
the stall warning horn sounding.

Hold this airspeed for at least 10 seconds.

e Recover to level flight.

e Repeat this maneuver starting with throttle at idle and best glide airspeed.

The Modified Wingover (this maneuver is rarely taught or used because it’s generally
considered less safe and less effective than other course-reversal methods; it’s included
here for completeness)

The modified wing-over is another emergency maneuver used to reverse course in a small
amount of space.

Abrupt pull-up to approximately 30 degrees of pitch attitude.

Fully release back pressure on the yoke when desired airspeed attained (~75 kts)

Apply moderate rudder pressure in the desired direction of turn.

Ailerons should remain neutral throughout the maneuver.

Rudder pressure should be eased off as the bank angle exceeds 45 degrees

Apply back pressure to keep the nose from dropping too low

Recover from the turn with back pressure and coordinated aileron and rudder to assume a
safe heading away from terrain.

Note: This technique may not work well with airplanes with an overbanking tendency (Cessna
182). These aircraft and some others with strong pitch stability will also tend to nose down
rapidly after back pressure is released. This will produce excessive altitude loss and increase in
speed before the turn is completed. To perform this maneuver in these aircraft you must use
aileron opposite to the direction of turn as needed to avoid banking to an excessive bank angle.
In addition, some back pressure will be necessary to prevent the nose from dropping to an
excessively low pitch attitude. You should practice this maneuver in the aircraft in which you fly
search to determine whether it works for you in that aircraft. If not, do not use this maneuver.
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Mountain Search Techniques

"Ridge Soaring'" Search Technique
Searching a ridge has some inherent hazards as you are in close proximity to high terrain that
often rises more steeply than the aircraft can climb. Thus it is important that ridges be searched
in a manner that minimizes the chances of flying into that terrain.

e Select a ridge (or road as a simulated ridge).

e Fly parallel to the windward side of the ridge until the end is reached, then a turn is made
away from the ridge through about 225°. This puts the aircraft pointing back toward the
ridge at a 45 degree angle.

e Turn in the opposite direction for 45° so the airplane is once again flying parallel to the
ridge but now in the opposite direction from the first pass.

The most important features of this technique are that the aircraft never heads directly toward the
terrain and is never more than 45° of turn from flying away from the ridge. Its use is
recommended whenever a point or area on a ridge needs to be viewed repeatedly. The instructor
should emphasize importance of always turning away from the ridge and scanning for traffic.

Contour
Use contour search techniques in mountainous terrain other than canyons and steep valleys

e Begin at the highest elevation
e Maintain a constant altitude while flying adjacent to steep terrain
e Once all terrain at that altitude has been searched, descend 500 feet and continue contour
searching
o Do not turn into small gullies and ravines
o Return later to fly a drainage search pattern
e Put your observers in the optimal position to detect the target
e Ifyou encounter a sub-ridge, either:
o Include it in your current contour search
o Return later to search it separately
e Two options in searching ridge or mountain:
o Contour all the way around the terrain before descending
o Contour one face at a time
e Resist temptation to scan when the terrain is on your side of the aircraft
o Your job is to safely fly the airplane

Scanning a Plateau
e Normal search position and spacing inadequate
o Unique feature requires specific technique
o Often partially covered with vegetation
o Must look down into vegetation to detect target or horizontally to detect target



Mountain Flying Techniques

e Interrupt contour search to search this feature Circle back and climb if necessary to view
downwards
o Also attempt to scan under bases of foliage

Searching a Cove

e Be certain your aircraft turn radius will allow flying comfortably into and out of the cove
e I[ftoo tight, use the drainage search method

e A low-wing aircraft will block the observer’s view

e Explain your plan to your crew before entering

Searching a Promontory
e Ifthe terrain cuts sharply away from your flight path, do not turn sharply to follow it in a
high-wing aircraft
o Temporarily exceed optimal spacing
o High wing will block observer’s view
o Instead, extend outward, then reverse course to re-approach
e Ifthe terrain cuts sharply into your flight path, do not turn sharply to follow it in a low-
wing aircraft
o Low wing will block observer’s view
o Forced to conduct a drainage search pattern

Searching a Drainage
e Required in narrow or steep drainages
e Involves flying straight down the drainage
o Both observers scan each side simultaneously
Approach from the top a low airspeed
Reduce power when beginning descent
Use partial or full flaps to increase drag
S-turns allow scanning bottom of drainage

Searching a Canyon
e Reconnoiter the canyon from above
o Confirm correct routing
o Note presence and location of side canyons
o Look for power lines and their support structures
e Always fly down canyons
o Reduce the chance of turning up a dead end side canyon
¢ Maintain positional awareness at all times
e Continue to look for power lines across the canyon



