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CALCULATING FOR SAFETY

Use the following sample charts from a Pilot’s Operating Handbook (POH) to calculate the takeoff and landing 
ground rolls and associated distances over a 50-ft obstacle for a Cessna 172 in the following scenarios. Answer 
several questions at the end of the activity related to the relationship between altitude and temperature change 
and its effect on aircraft performance. 

SCENARIO 1

Outside Air Temperature: 10 °C

Pressure Altitude: 1,000 ft

Takeoff Ground Roll: 1,010 feet

Total to Clear 50-ft Obstacle: 1,720 feet

Landing Ground Roll: 585 feet

Total to Clear 50-ft Obstacle: 1,350 feet

SCENARIO 2

Outside Air Temperature: 40 °C

Pressure Altitude: 7,000 ft

Takeoff Ground Roll: 2,215 feet

Total to Clear 50-ft Obstacle: 4,045 feet

Landing Ground Roll: 810 feet

Total to Clear 50-ft Obstacle: 1,705 feet

SCENARIO 3

Outside Air Temperature: 0 °C

Pressure Altitude: 6,000 ft

Takeoff Ground Roll: 1,495 feet

Total to Clear 50-ft Obstacle: 2,605 feet

Landing Ground Roll: 680 feet

Total to Clear 50-ft Obstacle: 1,500 feet
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QUESTIONS

How must pilots consider performance calculations to be safe when flying? In your answer be sure to include 
the relationship between altitude and temperature change and the affect on aircraft performance. 

Pilots must understand how their aircraft will fly in different temperatures and pressure situations, 
at different altitudes. They must understand that as altitude increases, air density decreases, which 
negatively affects aircraft performance. However, they must also understand that air density will be lower 
at airports located at higher altitudes or on hot days (higher density altitude), and these factors also 
negatively affect aircraft performance. If they have not accounted for these factors in their calculations, 
they may attempt to fly off or land on a runway that is not long enough for their aircraft. 

Why do you think variations in temperature and altitude affect the aircraft more during takeoff than  
during landing?

When the aircraft is landing, it isn’t having to overcome gravity by producing more power or travelling 
faster through the air. The airplane is actually allowing gravity to bring it down to land. Because more 
power and speed (and certainly lift) are necessary to allow the airplane to takeoff, density altitude  
effects are more pronounced during that phase of flight and the aircraft performance changes are  
more noticeable.


