
CROSS COUNTRY FLIGHT PLANNING
(FLIGHT PROFILE)

The purpose of a flight profile is to allow you to complete your cross-country flight while 
avoiding an off-field landing. In the first part of a flight profile you determine the altitude 
you need at different points along the way to glide back home. Eventually you will reach 
a position where you have both enough altitude to glide back home and enough altitude 
to glide to your destination. This position is called the decision point or the go / no-go 
point. The completed flight profile will look something like this example:

The flight profile is prepared as part of your flight planning before you take off. It Is not 
something that can be done in flight. 

Your Check Ride: Preparing a cross-country profile is a required task for your check 
ride. You will be expected to draw the flight profile before your check ride for a cross-
country flight on that day. You will not actually fly the cross country flight; however, the 
examiner will ask you questions about planning and executing a cross country flight.

Your cross-country flight will have two legs. As an example, planning to fly from Crystal 
to Big Bear City (46CN to L35) via Hesperia (L26).

There are six steps in preparing a cross-country profile:
I) Use the aeronautical chart to plot the cross county flight,
2) Calculate two glide ratios over the ground (one flying into a headwind, the other

flying with a tailwind),
3) Find the wind speed and direction aloft
4) Determine how much altitude you need to fly one mile with each glide ratio,
5) Prepare a table of altitudes needed in one-mile increments to glide to each airfield
6) Plot the flight profile.
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Cross Country Flight Profile

Step 1 Using the Aeronautical Chart: First, you must plot your cross-country flight and 
measure the distance. Get a current aeronautical chart of the area you will be flying. 
(Aeronautical charts are re-issued every six months. The expiration date is printed on 
the outside cover.)

Draw your course line. The course line shows the Intended flight path and is a straight 
line drawn from the geographic center of your departure airfield to the geographic center 
of your destination or enroute-alternate airfield(s). Draw a line from Crystal to Hesperia 
(L26, a reasonable enroute landing site) and another line from Hesperia to Big Bear City 
(L35). This approximates a flight directly from Crystal to Big Bear City with Hesperia as 
an alternate landing site. Having one or more alternate airfields between the departure 
and destination airfields makes it less likely you will have to land in a field.

Next, measure the distance for each leg of your flight. Consider two variables: (1) the 
scale of the chart and (2) the unit of measurement. Using the Los Angeles Sectional, 
ensure your plotter is for the Sectional scale. Most plotters show three scales: terminal 
area (1:250,000), sectional (1:500,000) and world aeronautical (1:1,000,000). If you do 
not have a plotter, along the edge is a scale you can use to measure the distance or use 
the mileage (minute) marks along a line of longitude (the vertical lines).

Second, there are two different mileage measurements, statute and nautical miles. Both 
are used in aviation (1 statute mile = 5,280’ and 1 nautical mile = 6,080’). The kind of 
miles used must agree with the kind of speed your airspeed indicator registers, either 
miles per hour or knots. You must use the appropriate distance measurement to match 
your airspeed indicator. In the ASK-21 use nautical miles.

You should note landmarks along your course of flight to help you identify your position. 
This method of navigation is called pilotage. You keep track of your position by picking 
out landmarks along your course and flying to them.

Also, look for any Restricted or Special Use Airspace. You will either have to avoid or 
comply with restrictions/requirements for any such airspace if you intend to fly through 
it. Notice terrain elevations that you will either have to clear or avoid.

For Training Only

2017.07.14 2 of 9



Step 2 Determine Your Glide Ratios over the Ground: You will not use your glider's 
published glide ratio. Here’s why … First, your plane's published glide ratio is based on 
flying in calm air. However, you are likely to experience very little calm air flying on a 
cross-country flight. Normally you would only attempt a cross-country flight in excellent 
soaring conditions, which unfortunately goes hand in hand with strong sink. As a safety 
factor to see you safely through the sink, your published glide ratio Is cut in half. This 
also takes Into account that you might not be flying with perfect coordination.

Second, the wind affects your ability to cover distance over the ground. And, your ability 
to cover distance over the ground is crucial to successfully reaching your destination. If 
you're thinking this sounds suspiciously similar to ground speed, you are correct. So, 
your glide ratio Is cut in half and then further modified to take your ground speed into 
account.

Before continuing any further, here is a review of ground speed, followed by an example 
demonstrating how important ground speed is in flying cross-country. Your speed over 
the ground is your airspeed corrected for the effect of the wind. Airspeed and ground 
speed are only equal when there Is no wind.

Ground speed = Airspeed - Headwind 
Ground speed = Airspeed + Tailwind

You need airspeed to fly, but you need ground speed to fly somewhere. Recall the way 
the flight profile works is that you always have enough altitudes to glide to an airfield, 
whether it's behind your or ahead along your track. How fast you travel over the ground 
determines how long it will take you to glide a given distance. The longer it takes you to 
glide a given distance, the more altitude you need to glide there.

For an example, assume you are flying your best glide speed of 50 mph and the wind 
speed Is 30 mph:

50 - 30 = 20 mph ground speed, flying Into the wind 
50 + 30 = 80 mph ground speed, flying with the wind.

Now, use the time/distance/speed formula to find out how long it will take to fly 10 miles.

In this formula T = time, D = distance, S = speed. The formula for solving time problems 
is:

T = 60 x D / S. The answer is In minutes. You know the speed (use ground speed) and 
the distance (10 miles). The difference in time between flying into a headwind and flying 
with a tailwind Is huge. Covering 10 miles, for instance:

T = 60 x 10 / 20 = 30 minutes - headwind 
T = 60 x 10 / 80 = 7.5 minutes - tailwind

Here's another big surprise: how much altitude you need to glide 10 miles in the 
headwind (30 minutes required) and 10 miles with the tailwind (7.5 minutes required). 
Suppose you have a sink rate of 200 fpm.

30 minutes x 200 fpm sink = 6,000 feet with a Headwind 
7.5 minutes x 200 fpm sink= 1,500 feet with a Tailwind
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All glides are not created equal. Much more altitude is required to glide into a headwind 
than glide with a tailwind.

Use a worksheet to calculate all your data. This will help you do the calculations in an 
organized way to avoid confusion. This will also make it easier for you to explain what 
you’ve done to the examiner.

Finally, here is the actual formula to determine your glide ratio over the ground:

1/2 x (Glide Ratio) x (Best glide speed +/- wind)
(Best glide speed)

Do the formula twice, once for the headwind and once for the tailwind.

Following is an example for a cross-country flight in the ASK-21 with a 33.5:1 glide in a 
10 kt wind:

33.5 x 51+10 = 16.75 x 61 = 16.75 x 1.2 = 20:1 (Tailwind)
   2 51 51

33.5 x 51-10 = 16.75 x 41 = 16.75 x 0.8 = 13.4:1     (Headwind)
   2 51 51

A common error in this computation is subtracting the tailwind instead of adding it.

Even though it is likely you will have a crosswind on your flight, for purposes of 
preparing the flight profile, use either a direct headwind or direct tailwind. This is 
reflected in the previous formula. This is the method recommended by the SSA and 
accepted by the FAA. Do not modify the formula for a crosswind component.

Note the initial "1/2" multiplier. This is to 
bring a safety factor into the calculation.

For Training Only

2017.07.14 4 of 9

gforister
Highlight

gforister
Rectangle



Step 3 Finding the Wind Speed and Direction: The examiner will expect you to call 
1-800-WXBrief and get the Winds Aloft Forecast over your route. Have your glider’s N-
number ready. Get the winds for approximately 3,000 AGL (departing Crystal, this would 
be 6,000’ winds; include 9,000 and 12,000 winds). You will decide whether it’s 
predominately a headwind or tailwind, and use the full speed of the wind in doing the 
calculation.

You must talk with a briefer to check on the status of Restricted Areas, and for safety of 
flight include the status of other Special Use Airspace along your route.

Step 4 Calculate Altitude Needed to Fly One Mile: Now that your know your glide 
ratios, you can calculate how much altitude you need to fly one mile.

6080 / glide ratio = altitude needed per mile (nautical miles, airspeed in knots)

To glide one mile dual in the ASK-21 with a 10kt tailwind requires 304 feet of altitude.

6080 / 20 = 304 Tailwind

To glide one mile dual in the ASK-21 with a 10k headwind requires 454 feet of altitude.

6080 / 13.4 = 454 Headwind
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Step 5 Prepare A Table of Altitudes needed Along the Course Line:

In this step, you calculate the altitudes needed to glide back to the “from” airfield and the 
altitudes to continue towards your “to” airfield. Assuming the winds provide a 10kt 
tailwind along our course, your table will start directly over the airfield at 1,000’ pattern 
altitude, increasing 454’ per nautical mile out (returning into a headwind).

A second column is for continuing to the “to” airport, followed by columns for returning to 
the “intermediate” airfield(s) and continuing to the next (in this case destination) airfield.

Note the altitude at 0 distance (over the field) is 1,000’ (pattern altitude) above field 
elevation.
At 10 miles, glide altitude is 10 times glide performance plus 1,000’ pattern altitude. 

NM 
distance

return to 46CN
454’/NM

continue to L26
304’/NM

return to L26
454’/NM

continue to L35
304’/NM

0 4,420 4,390 4,390 7,752
1 4,874 4,694 4,844 8,056

2 5,328 4,998 5,298 8,360

3 5,782 5,302 5,752 8,664

4 6,236 5,606 6,206 8,968

5 6,690 5,910 6,660 9,272

6 7,144 6,214 7,114 9,576

7 7,598 6,518 7,568 9,880

8 8,052 6,822 8,022 10,184

9 8,506 7,126 8,476 10,488

10 8,960 7,430 8,930 10,792
11 9,414 7,734 9,384 11,096

12 9,868 8,038 9,838 11,400

13 10,322 8,342 10,292 11,704

14 10,776 8,646 10,746 12,008

15 11,230 8,950 11,200 12,312

16 11,684 9,254 11,654 12,616

17 12,138 9,558 12,108 12,920

18 12,592 9,862 12,562 13,224

19 13,046 10,166 13,016 13,528

20 13,500 10,470 13,470 13,832
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Step 6 Drawing the Flight Profile:

Using a Flight Profile sheet, plot the altitudes at the appropriate miles and draw lines to 
connect the glide profiles, with the lines overlapping. The place where the lines cross is 
the decision point. 

Note the wind direction (headwind/tailwind) to keep from getting confused on which 
glide ration to use. This is a common error.
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COMMON ERRORS

1. Failing to realize that, as you depart your home airfield, you need to determine how
much altitude is needed to return home.

2. Using the wrong unit of measurement: statute vs nautical miles.

3. Glide formula errors:

A. Subtracting a tailwind

B. Forgetting to cut the glide ration in half

C. Forgetting to do part of the formula

D. Trying to figure a crosswind component, instead of using the full wind speed

E. Using the wrong glide ratio or the wrong best glide speed

4. Forgetting that you need 1,000 ft of altitude for the pattern

5. Forgetting to take field elevation into account.

6. Adding the pattern altitude or the field elevation more than once.

7. Not writing down the calculations in an organized way and getting the numbers
confused.

8. Not preparing the flight profile for the wind on the day of the check ride, prior to the
check ride.
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