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is especially important to be vigilant when flying in or
out of airports that have large buildings or natural
obstructions located near the runway. [Figure 10-15]

The intensity of the turbulence associated with ground
obstructions depends on the size of the obstacle and the
primary velocity of the wind. This can affect the 
takeoff and landing performance of any aircraft and can
present a very serious hazard. During the landing phase
of flight, an aircraft may “drop in” due to the turbulent
air and be too low to clear obstacles during the
approach.

This same condition is even more noticeable when 
flying in mountainous regions. [Figure 10-16] While
the wind flows smoothly up the windward side of the
mountain and the upward currents help to carry an 
aircraft over the peak of the mountain, the wind on the
leeward side does not act in a similar manner. As the air
flows down the leeward side of the mountain, the air
follows the contour of the terrain and is increasingly
turbulent. This tends to push an aircraft into the side of
a mountain. The stronger the wind, the greater the
downward pressure and turbulence become.

Due to the effect terrain has on the wind in valleys or
canyons, downdrafts can be severe. Thus, a prudent
pilot is well advised to seek out a mountain qualified
flight instructor and get a mountain checkout before
conducting a flight in or near mountainous terrain.

LOW-LEVEL WIND SHEAR
Wind shear is a sudden, drastic change in windspeed
and/or direction over a very small area. Wind shear can
subject an aircraft to violent updrafts and downdrafts
as well as abrupt changes to the horizontal movement
of the aircraft. While wind shear can occur at any 
altitude, low-level wind shear is especially hazardous
due to the proximity of an aircraft to the ground.
Directional wind changes of 180° and speed changes of
50 knots or more are associated with low-level wind
shear. Low-level wind shear is commonly associated
with passing frontal systems, thunderstorms, and 
temperature inversions with strong upper level winds
(greater than 25 knots).

Wind shear is dangerous to an aircraft for several 
reasons. The rapid changes in wind direction and 
velocity changes the wind’s relation to the aircraft 
disrupting the normal flight attitude and performance
of the aircraft. During a wind shear situation, the effects
can be subtle or very dramatic depending on windspeed
and direction of change. For example, a tailwind that
quickly changes to a headwind will cause an increase
in airspeed and performance. Conversely, when a 
headwind changes to a tailwind, the airspeed will 
rapidly decrease and there will be a corresponding
decrease in performance. In either case, a pilot must be
prepared to react immediately to the changes to 
maintain control of the aircraft.

Figure 10-14. Currents generated by varying surface conditions.

Cool
Sinking

Air

Intended Flight Path

Warm
Rising

Air

Wind ShearA sudden, drastic shift in windspeed, direction, or both
that may occur in the horizontal or vertical plane. 
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