
Wind Shear and Wake Turbulence Avoidance 

Reference Sources 

● Pilot’s Handbook of Aeronautical Knowledge (PHAK), Page 12-11, Low-level wind shear 

● Aeronautical Information Manual (AIM), 7-3-1 to 7-3-9, Wake Turbulence 

Study Questions 

PHAK, Page 12-11, Low-level wind shear 

1. Define the following terms: 

wind shear ______________________________________________________________ 

______________________________________________________________ 

2. While wind shear can occur at __________ altitude, low-level wind shear is especially hazardous 

due to the proximity of an aircraft to the _______________. 

3. What weather conditions are commonly associated with low-level wind shear? 

____________________________________________________________________ 

____________________________________________________________________ 

____________________________________________________________________ 

4. If on approach to land, a slight tailwind suddenly changes to a strong headwind what will be the 

result? 

a) The aircraft will likely balloon above glide slope. 

b) The aircraft will experience a sudden drop in altitude. 

c) A pilot that does not panic and maintains the aircraft controls in a fixed position, will remain in 

a constant, even descent rate. 

5. While flying low to the ground, in which of the following situations would you think an immediate 

increase in power is justified? 

a) Wind shear resulting in a sudden increase in altitude (ballooning) 

b) Moderate turbulence in which the wings are momentarily jostled away from level 

c) Wind shear resulting in a sudden loss of altitude (dropping) 

6. When responding to wind shear or updrafts, why might a pilot think twice before making an 

immediate decrease in power in an attempt to regain a lower altitude? 

a) If the altitude gain is only momentary, a reduction in power could create a dangerous drop 

when the updraft ends. 

b) The reduction in power could cause the engine to overheat and stall. 

c) Pointing the airplane nose directly toward the ground will regain the lowered altitude sooner 

and more safely.  
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AIM, Sections 7-3-1 to 7-3-9, Wake Turbulence 

7. For each of the items below, determine what is the term pilots use to describe the flight 

configuration in which wingtip vortices are at the greatest strength. 

___________________ The aircraft is carrying a great deal of weight, resulting in the need 

for generating a great deal of lift. 

___________________ The airflows over the airplane are smooth and undisturbed by 

protruding flaps or landing gear. 

___________________ The aircraft interacts with fewer air molecules as a result of 

reduced airspeed, and therefore each molecule must be pushed 

downward harder. 

8. Pilots of aircraft with short wingspan should 

a) be able to dodge the effects of most wingtip vortices. 

b) be especially alert to avoid vortex encounters. 

c) practice snap rolling the aircraft to prepare for unavoidable vortex encounters. 

9. The vortices from larger aircraft sink at a rate of several hundred feet per minute, and pilots of 

smaller aircraft should alter course to avoid 

a) flight at or above the larger aircraft’s flight altitude. 

b) the area behind and below the generating aircraft. 

c) crossing in front of or above an aircraft capable of creating strong wingtip vortices. 

10. A vertical separation of ____________ feet may be considered safe.  Once vortices sink close to the 

ground, they tend to move laterally as a speed of _________ knots. 

11. In the diagram below, show the movement of the wingtip vortices generated by the landing aircraft 

in a calm wind condition. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

12. Crosswinds can influence the lateral movement of a wingtip vortex by 

____________________________________________________________________ 

____________________________________________________________________ 
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13. In the diagram below, show how a slight crosswind alters the path of the wingtip vortices. 

 

 

 

 

 

 

 

 

 

 

 

 

14. Tailwinds can influence the location of wingtip vortices by 

a) increasing vortex strength and lateral movement. 

b) reducing the required lift at takeoff, thereby reducing vortex strength and intensity. 

c) moving the vortex of a preceding aircraft forward into the touchdown zone. 

15. In the diagram below, chart the path for the arriving aircraft so that it optimally avoids the wingtip 

vortices of the large aircraft that landed just prior. 
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16. In the diagram below, chart the path for a departing aircraft so that it optimally avoids the wingtip 

vortices of the large aircraft that departed just prior. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

17. The phrase, “CAUTION – WAKE TURBULENCE” provided by controllers indicates? 

a) You can descend to an altitude that will be below the wake turbulence. 

b) That the controller will give directions to avoid the wake turbulence. 

c) You may be adversely affected by wake turbulence from a larger aircraft. 

18. What word will be used by air traffic controllers and pilots of larger aircraft to indicate that the 

aircraft is likely to generate large, hazardous wingtip vortices? 

a) “Super” or “Heavy” 

b) “Big” or “Jumbo” 

c) “Vortex” 

19. How much separation will be provided between small aircraft and large, heavy or super aircraft 

that they are following, arriving after, or departing after? 

a) 30-40 seconds, and up to 2 miles 

b) 2-3 minutes, and/or 4-8 miles 

c) 5 minutes, and 12 miles 

20. Whose responsibility is it to visualize and avoid trailing vortices of larger aircraft? 

a) The pilot of the aircraft generating the vortex 

b) Air traffic control 

c) The pilots of all aircraft 

21. What general advice would be appropriate for all pilots encountering wind shear, wake turbulence, 

or severe turbulence? 

a) Make sudden and forceful control inputs to regain the original flight altitude and heading. 

b) Remain calm, and attempt to maintain a level flight attitude. 

c) Cut power immediately, and dive toward calmer air.  
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Assignment Answers 

Answers 

1. a sudden, drastic change in wind speed and/or direction over a very short area 

2. any; ground 

3. passing frontal systems, thunderstorms, temperature inversions, and strong upper level winds 

(greater than 25 knots) 

4. a 

5. c 

6. a 

7. Wingtip vortices are at the greatest strength when: 

Heavy The aircraft is carrying a great deal of weight, resulting in the need 

for generating a great deal of lift. 

Clean The airflows over the airplane are smooth and undisturbed by 

protruding flaps or landing gear. 

Slow The aircraft interacts with fewer air molecules as a result of 

reduced airspeed, and therefore each molecule must be pushed 

downward harder. 

8. b 

9. b 

10. 1,000; 2 or 3 

11.  

 

 

 

 

 

 

 

  

12. keeping the upwind vortex in the touchdown zone for a period of time 
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13.   

 

 

14. c 

15.   

16.  
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17. c 

18. a 

19. b 

20. c 

21. b  
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