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Average Ground 

Speed (knots) 

Descent Rate 

Feet per Min 

440 2200 

430 2150 

420 2100 

410 2050 

400 2000 

390 1950 

380 1900 

370 1850 

360 1800 

350 1750 

340 1700 

330 1650 

320 1600 

310 1550 

300 1500 

290 1450 

280 1400 

270 1350 

260 1300 

250 1250 

240 1200 

230 1150 

220 1100 

210 1050 

200 1000 

190 950 

180 900 

170 850 

160 800 

150 750 

140 700 

130 650 

120 600 

110 550 

100 500 

90 450 

80 400 

70 350 

60 300 
 

Descent Rate = Average Ground Speed x 5 
The table at left does the math for you. 
The result of the math (and the table values) is a 3° descent slope 
 

Example: Average Ground Speed = 370 knots 
Descent Rate = 370 x 5 = 1850 FPM  

 
ALTERNATE METHOD:  Add a zero to the average ground speed 
then divide by 2.  Using the example above: 
 

370 – tack on a zero, you get 3700 
Divide 3700 by 2:  3700 ÷ 2 = 1850 FPM 

 
Average Ground Speed varies by aircraft.  If descending below 10, 
000 feet (because of the 250 knot speed limit) and any other 
speed restrictions need to be factored in. 
 
If you are looking for a more precise number for a 3° glide slope 
Use the same as above GS x 5 – but add 5% to that number (or 
take half of 10% and add that) – so for an approach speed of 150 
knots – 160 x 5 = 800, 10% of that is 80 and half that is 40 so you 
descent rate for a 3° glide slope is 800 + 40 = 840 FPM (the exact 
descent rate at 160 knots for a 3° glide slope is 838 FPM) 
 

 
Start Descent at = (Starting Altitude minus Target Altitude)/300 
Tables on separate pages.  This gives a 3° descent slope 
 
Example:  Starting Altitude 37,000, Target Altitude 9,000 
Start Descent at (37,000-9,000)/3 = 28,000/300 = 93.3 NM 
 
ALTERNATE METHOD:  Starting Altitude minus Target Altitude, 
remove the last three digits, multiply by 3, add 10% 
 
37,000-9,000 = 28,000  =  28 x 3 = 84 + 8.4 = 92.4 NM 
 
ANOTHER ALTERNATIVE used:  Like the alternate method above - 
Starting Altitude minus Target Altitude, remove the last three 
digits, multiply by 3 but don’t add the 10%.  You might want to be 
a bit more generous with the additional distance for slowing. 
 
37,000-9,000 = 28,000  =  28 x 3 = 84 NM 
 
If you use your average ground speed (GSavg) your rate of descent 
in FPM is estimated by (GSavg) x 5 
 
REMEMBER TO ADD DISTANCE FOR SLOWING IF NEEDED  
 
 



Rules of Thumb for Turns 
 

Standard Rate Turn Bank Angle – TAS between 70 and 200 knots 

 

Standard rate turn bank angle ≈ 15% of IAS (degrees) 

So, at 200 knots IAS a standard rate turn would be made at a 30 degree bank: 

15% of 200 = 30 degrees – this is usually the steepest bank angle in most large general aviation and 

transport aircraft 

At 150 knots, 15% of 150 = 22.5 – you can round up to 23 degrees. 

 

An alternate way to calculate the standard rate turn bank angle is to use 10% of the IAS, then cut that in half and 

add it to the 10% value. 

IAS of 160 knots – 10% of 160 is 16.  Half of 16 is 8 – Standard turn bank angle = 16 + 8 = 24° 

IAS of 125 knots – 10% of 125 is 12.5 Round up to 13 but take half of 12 which gives you 6, add the two 

13 + 6 = 19° for a standard rate turn 

 

Turn Radius – Standard Turn Rate (3° per second), TAS between 70 and 200 knots 

 

Turn Radius = ½ True Air Speed / 100 + 0.05 

For a TAS of 150 knots the Turn Radius = ½ 150/100 + 0.05 = 0.75 + 0.05 = 0.80 NM 

For a TAS of 180 knots the Turn Radius = ½ 180/100 + 0.05 = 0.90 + 0.05 = 0.95 NM 

 

Non-standard turn radius and bank angle 

 

This uses the ratio of the actual or desired bank angle or turn radius to the standard turn bank angle or turn 

radius you obtained by the two preceding rules of thumb. 

 

Actual bank angle = 
𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑇𝑢𝑟𝑛 𝑅𝑎𝑑𝑖𝑢𝑠

𝐴𝑐𝑡𝑢𝑎𝑙 𝑇𝑢𝑟𝑛 𝑅𝑎𝑑𝑖𝑢𝑠
 𝑥 𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑇𝑢𝑟𝑛 𝐵𝑎𝑛𝑘 𝐴𝑛𝑔𝑙𝑒  

 

Actual turn radius = 
𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑇𝑢𝑟𝑛 𝐵𝑎𝑛𝑘 𝐴𝑛𝑔𝑙𝑒

𝐴𝑐𝑡𝑢𝑎𝑙 𝑇𝑢𝑟𝑛 𝐵𝑎𝑛𝑘 𝐴𝑛𝑔𝑙𝑒
 𝑥 𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑇𝑢𝑟𝑛 𝑟𝑎𝑑𝑖𝑢𝑠 

 

One use of this is determining the bank angle needed to fly a teardrop procedure turn.  This is described in detail 

in the Procedure Turns publication, starting on page 5 of that document. 

 

An easy application of this is determining the appropriate bank angle and radius for a half-standard (1.5° per 

minute) turn.  Just double the radius and halve the bank angle.  I use this for various things including entry to a 

DME arc.  For example: 

 

At a true airspeed of 180 kTAS and a DME arc entry perpendicular to the arc tangent line (so, a 90° turn is 

required) the standard rate turn bank angle would be 27° and the standard turn radius is 0.95 NM.  So, for a half 

standard turn the bank angle would be ≅ 14° and I would start my turn to the arc at a distance from the  arc 

equal to my half-standard turn radius or 1.9 NM  (2 x 0.95 NM) If I was not entering on perpendicular to the arc 

tangent line then I would use the ratio of the actual angle/90 x half-standard turn radius as my starting point 

(but ) – so if the actual angle to the arc was 60° I would start the turn ~ 1.3 NM from the arc. 

 

 

 

https://secureservercdn.net/166.62.112.199/943.344.myftpupload.com/wp-content/uploads/2019/10/ProcedureTurns_2017-12-18.pdf


Rollout from a Turn 

 

Start your rollout from a turn at ½ the bank angle ahead of your desired final heading after roll-out (drop the .5 if you 

end up with XX.5). 

 

So, if your bank angle is 25 degrees and you are making a right turn from 010° and want to end up on a heading of 105 

degrees, start the rollout at 105 – (25 x ½) = 105-12 (dropping the 0.5) = 93°. 

 

Note that this gives a roll rate of 3° per second (not to be confused with a standard turn rate of 3° per second).  This is a 

good bit slower than some folks roll out of a turn but using a roll rate of 3° per second is important if you are doing 

timed turns to a specified heading (part of The Instrument Flight Instructor practical but you never know when a DE is 

going to ask you to do this!).  And, for timed turns, use the same rate – 3° per second – to roll into a turn.  So if your roll-

out lead is 12° (as above) it should also take you 4 seconds to roll into a bank of 25°. 

 

Rules of Thumb for Speeds 

 

Performance V-speeds Change with Weight 

 

Speeds that are used as performance parameters (Vx , Vy , VS0 , Vref , VA , etc., vs. speeds that are related to structural 

limitations like VNE , VLO , VFE which do not change with weight – rotorcraft and high altitude aircraft notwithstanding) are 

generally given in the Pilot Operating Handbook (POH) or Aircraft Operating Manual (AOM) and the values given are at 

maximum allowable gross weight.  Some POHs or AOMs may also give these speeds at other (less than maximum) gross 

weight and if they do you should use what is published in the manual.  If not – this is a relatively accurate rule of thumb. 

 

These speeds actually change in proportion to the square root of the ratio of the actual gross weight to the maximum 

gross weight of the aircraft.  So for changes in performance speeds for ratios of actual weight to maximum gross weight 

decrease the performance speed by 5% for every 10% below maximum gross weight.  Examples: 

 

Baron 58 maximum gross weight 5524 lb, Vso at gross wt. = 74 knots 

For an actual weight of 4400 lb, 4400/5524 ≅ 80% of gross  

So, we are 20% below gross.  For each 10% reduce Vso by 5%, so in this case we reduce Vso by 10% so Vso = 74 – 

10% of 74 (which is about 7) giving Vso = 67 knots (actual math gives 66 knots) 

 

Cessna 172SP – best glide speed 68 kIAS 

At 60% of max gross weight (The reason this is so low?  You ran out of fuel!!) or 40% below max gross your best 

glide speed is reduced by 40/10 x 5% = 20%, so best glide speed at this weight is ~54 kIAS.  (If you do the actual 

math best glide speed is 53 kIAS) 

 

One HUGE caveat – You should convert the IAS to CAS, apply the rule of thumb, then convert the new CAS back to IAS.  

Don’t know why?  See the answer to question #6 in the Aerodynamics of Stalls questions with answers document. 

 

Approach Speed – Steady Winds 

Approach Speed (steady winds) = Vref + 5 knots.  If Vref  is not given you can use: 

 

Vref = Vso x 1.3 (so, since Vso varies with weight, so does Vref) 

 

https://secureservercdn.net/166.62.112.199/943.344.myftpupload.com/wp-content/uploads/2019/10/LUX-Web_AerodynamicsPart_3-ANSWERS.pdf


NOTE:  The approach speed rule of thumb holds for most aircraft – but the Vso rule of thumb does not, so for other than 

single engine and light twin aircraft you should consult the operating manual for Vref based on weight. 

 

Also note that the FAA recommends an approach speed of Vso x 1.3 (so, not adding the 5 knots).  However, if you start to 

get rid of some speed early you can cross the threshold at Vso x 1.3.  However, this rule of thumb should be used with 

caution.  For a Cessna 172S, where Vso x 1.3 = 40 x 1.3 = 52 kIAS but the 172S POH says the approach speed should be 61 

kIAS, 9 knots faster than Vso x 1.3. 

 

And, the FAA recommends a speed of Vso x 1.4 as a base leg speed.  They do not have a recommendation for the 

downwind leg speed. 

 

Approach Speed – Gusty Winds 

Approach Speed (steady winds) = Vref + 5 knots + ½ the Gust Factor 

Gust Factor = Gust wind speed – Steady  wind speed 

Same remarks regarding the FAA recommendations apply. 

 

Example:  Vref = 92 knots, winds 6 knots gusting to 14 knots 

Gust factor = 14 – 6 = 8 knots, ½ the gust factor = 4 knots, so 

Approach Speed = Vref + 5 knots + ½ gust factor = 92 + 5 + 4 = 101 knots 

 

Cruise Climb Speed 

 

Vy – Vx = C, add C to Vy – this is your cruise climb speed. 

Example:   

Vy = 76 knots,  Vx = 64 knots, so C = 12 knots.   

Cruise climb speed = Vy + C = 76 + 12 = 88 knots 

 

Makes for an efficient climb while providing good engine cooling and a comfortable deck angle. 

 

True Air Speed (TAS) Estimate 

 

TAS ≅ IAS + ½ the Flight Level 

For an IAS of 280 knots at FL340, TAS ≅ 280 + ½ x 340 = 280 + 170 = 450 knots 

TAS ≅ IAS + (Altitude in thousands ÷ 2) x 10 

At 8,000 ft. with an IAS of 165 knots, TAS ≅ 165 + (8/2 x 10) = 165 + 4 x 10 = 165 + 40 = 205k 

Or, TAS ≅ IAS + 2% of IAS for every 1,000 ft. altitude 

At 14,000 ft. with an IAS of 210 knots, TAS ≅ 210 + 210 x (0.02 x 14) = 210 + 210 x 0.28  

= 210 + 59 = 269 knots 

 
Maneuvering Speed (VA) 

Now called the “Design Maneuvering Speed”, even the FAA likes this one – Pilot’s Handbook of Aeronautical Knowledge, 

Chapter 5 

 

VA = 1.7 x VS1 – for use when the POH or AFM does not provide the maneuvering speed.  VA is now required to be 

specified so only older aircraft will need to use this estimate.  And remember - VA decreases with decrease in weight (and 

VA is generally defined at max gross weight and a specific center of gravity).  Don’t know why?  Ask – it’s on the test.



Rules of Thumb for Takeoff and Landing 

 

You will note that I regularly comment that the POH or AOM values, tables and charts should be used to determine 

aircraft performance and flight parameters.  However some (maybe many) consider these to be optimum (and, maybe 

‘optimistic’) values so in the case of takeoff and landing distances they add a safety margin to their final calculation. 

 

ForeFlight is one service that provides many resources to pilots and crews, including a takeoff and landing distance 

calculation based on actual weather and aircraft weight  and fuel load – using the data that comes from the POH.  But, 

even ForeFlight allows you to enter a safety factor to apply to these calculations.  The AOPA’s Air Safety Institute (AOPA 

/ ASI) has long recommended that you add 50% to the values derived from the POH.  And, they did a test of the 

ForeFlight calculations vs. actual performance. 

 

You can watch the AOPA video here:  Performance:  Hopelessly Optimistic  

 

And my sincerest apologies to the brilliant folks at Boldmethod who generate an amazing amount of high-quality and 

very useful information including articles like 7 Rules of Thumb Every Pilot Should Know and 8 Rules of Thumb for 

Takeoff Performance along with some fun and challenging quizzes like Do You Know these Six Rules of Thumb?  

because it will appear that my personal opinions conflict with some of their writings.  Those who know me are aware 

that I have a huge amount of respect for the information provided by Boldmethod.  And, I am a self-admitted 

Boldmethod Quiz addict.  But, as a very dear, and sadly, departed friend who was known to often say:  Opinions are like 

[specific word for an anatomic opening starting with ‘a’ not used here].  Everybody’s got one and everybody has the 

right to use it.  So, my opinions are just that.  My opinions.  Just trying to help keep folks in the flying community safe. 

 

Take-off Performance (the ‘70/50 rule’) 

 

I am not a big fan of this rule of thumb – you should use the takeoff distance charts and tables in your POH (and add a 

safety factor).  This rule of thumb does not take into account the many variables that can be present in a specific 

situation.  BUT – we all make mistakes so consider this as a “double check” of your calculations.  The 70/50 rule of 

thumb is: 

 

You must reach 70% of your takeoff speed by the time you have used 50% of the available runway takeoff distance.  If 

you are not at 70% of your takeoff speed, abort your takeoff. 

 

Takeoff Flap Setting 

 

If you are on a short field or at a high altitude (or a high density altitude – high elevation on a hot, humid day) and the 

Pilot Operating Handbook (POH) does not have a flap setting (otherwise use what the POH says):   

 

Turn the yoke fully in one direction.  Add flaps to match the full deflection of the aileron. 

 

Your aircraft may not permit a flap setting that is exactly equal to the aileron deflection and even if it does this may not 

be the best setting.  So, if your POH does not specify a short-field takeoff flap setting and since you should practice 

short-field takeoffs (and landings, and a lot of other stuff) anyway this would be something that you could establish by 

trial – using a runway with plenty of length, of course. 

 

 

 

https://youtu.be/IMRafSuzkQ8
https://www.boldmethod.com/
https://www.boldmethod.com/learn-to-fly/safety/seven-easy-flying-rules-of-thumb-you-can-use-on-your-very-next-flight/
https://www.boldmethod.com/blog/lists/2020/09/8-rules-of-thumb-for-takeoff-performance/
https://www.boldmethod.com/blog/lists/2020/09/8-rules-of-thumb-for-takeoff-performance/
https://www.boldmethod.com/blog/quizzes/2020/08/do-you-know-these-6-flying-rules-of-thumb/
https://www.boldmethod.com/topics/quiz/


Takeoff and Landing Distance Change with Weight (the ‘10/20 rule’) 

 

Another one that I am not fond of – for the reasons given above for the ‘70/50 rule’ plus from a purely theoretical 

standpoint this is slightly less than the actual amount for takeoff roll change (although slightly more than the theoretical 

amount for landing distance).  Nonetheless here it is: 

 

For a 10% increase in weight, add 20% to your (pre-weight increase) takeoff and landing roll.   

 

But of course, you should use the POH or AOM to determine what they say the distance will be (plus your 30% - at least, 

if not 50% as the AOPA / ASI recommends) plus your safety margin for  the specific conditions you have including 

runway slope, head or tail winds and runway surface conditions.  And without going into the math I will add that for 

aircraft with relatively low power (under-powered aircraft or those with a high weight to horsepower ratio – high power 

loading which in spite of what it sounds like is not usually considered a good thing - what you want in low power loading) 

and other factors related to an individual aircraft’s design and performance can make this rule of thumb really fall apart.   

 

Even a well-powered aircraft like the Beech Duchess can have a 25% increase in takeoff distance with a 10% increase in 

weight.   And certain FAA written exams have asked specifically about low thrust aircraft and takeoff distance where the 

correct answer (the one that the FAA is looking for) for a 10% increase in weight is ’25 to 30 percent or more’. 

 

So is this rule of thumb worthless?  No – at least not as a rough estimate of what you might do next.  Consider this 

scenario: 

 

You’re traveling back home, ready to depart on a very warm summer afternoon with a total weight of 2800 lb.  You 

calculate the required takeoff distance, add your modest 30% margin and find that the required takeoff run length is 

20% longer than the available takeoff distance.  At this point you consider your options, one of which is to get rid of at 

least 10% of your weight (the rule of thumb works both ways – a 10% reduction in weight will decrease the takeoff 

distance by 20%) or maybe a little more (because your +30% safety margin is on the low end).  So – by this rule of thumb 

you can guess you need to get rid of at least 280 lb., so let’s say 300 lb.  Reducing fuel is out of the question – that would 

mean removing 50 gallons of 100LL.  So unless you have an undesirable in-law on board and your significant other has 

loaded an ugly antique ‘what the heck is that thing??’ in the rear cargo compartment you can quickly make the decision 

that waiting until the cool of the next morning is the only reasonable option.  And at that point you WILL use the 

POH/AFM charts and tables to verify you are going to get off the ground and over obstacles safely. 

 

Takeoff Distance Increase with Density Altitude 

Clearly not a fan of this one.  No excuse for not using the POH or AOM charts / tables – which is available in the aircraft 
because it is required (14 CFR § 91.9).  And, it is easy to show that there are many factors involved in determining 
takeoff distance and also that the ‘increase takeoff distance by 10% for each 1000 ft. increase in density altitude’ falls 
apart with density altitude increases above 3-4,000 feet.  To confuse things further you may also see the rule of thumb 
that states to increase takeoff distance 15% for each 1000 ft. of density altitude above sea level.    

Takeoff Distance Increase with Tailwind 

 

Of course, POH or AOM first, but some do not include correction for tailwind.  So, for each 2 knots of tailwind increase 

your ground roll 10% - UP TO a tailwind 10 knots.  After that, all bets are off.  And of course, once you to the 10% 

increase per 2 knots tailwind add at least a 30% but preferably a 50% safety factor added to the new takeoff distance 

result. 

 



Rules of Thumb for Wind Components (Crosswind, Headwind, Tailwind) 

 

Crosswinds – The Clock Face Rule of Thumb (used for small angle crosswind, 5 to 30°) 

 

 

  Picture a clock face and express the numbers in minutes and those 

minutes also represent the number of degrees from the longitudinal axis 

of the aircraft – so: 

1 = 5 minutes which represents 5 degrees 

2 = 10 minutes, representing 10 degrees 

  3 = 15 minutes, representing 15 degrees, etc. 

 

 

Convert the minutes to the fraction of an hour they equate to – 5 minutes (5° wind angle) is 1/12th of an 

hour, 10 minutes (10° wind angle) is 1/6th of an hour, 15 minutes (15° wind angle is ¼ of an hour), etc.  

Multiply the fraction of an hour times the total wind velocity to get the crosswind component. 

 

For example – you are landing on runway 07 and your heading indicator on final is showing 070° with 

winds reported as 90 degrees at 18 knots.  The winds are at a 20° angle to you aircraft, so using the 20 

minutes on the clock which represents 1/3rd of an hour, so the cross-wind component is 1/3rd of 18 or 6 

knots.  If winds were 080 at 18 (a 10° angle) , 10 minutes, 1/6th of an hour, the crosswind component is 

1/6th of 18 = 3 knots. 

 

Note that at 30 minutes (30 degree angle to aircraft and 1/2 hour) the crosswind component is ½ of the 

total wind speed which is actually the exact mathematically-derived crosswind component – Sin(30°) = 

0.5 

 

 

Crosswinds, The 5-7-9 rule for 30°, 45° and 60° angled cross winds 

 

          For a 30° angled wind, cross wind component = 50% x wind velocity  

 

For a 45° angled wind, 70% x wind velocity 

  

        For a 60° angled wind, 90% x wind velocity (any angle 

greater than 60° use the total wind velocity as the crosswind 

component. 

       

The cross wind component comes from the same side as the 

angled crosswind, so if the wind is from the right as shown in 

this illustration the cross wind component will be from the 

right (pushing you to the left) 

 

Compensate for the cross wind by turning into the wind – the 

amount of this correction is calculated according to the rule of 

thumb on the following page. 

Headwind or Tailwind Component 



 

Subtract the wind angle from 90° and use one of the rules, above to calculate the headwind or tailwind.  

For example –  

 

For a wind angle of 60°, the headwind (or tailwind) component is 90° - 60° = 30° so the headwind (or 

tailwind) component is ½ of the total wind speed. 

 

For a wind angle of 75° the headwind (or tailwind) component is  90° - 75° = 15° so the headwind (or 

tailwind) component is (15° represented by 15 minutes or ¼ hour) ¼ of the total wind speed. 

 

Drift Correction for Crosswind – this one is based on True Air Speed 

(See the next section for an even easier formula based on Mach speed) 

 

Cross wind heading correction (degrees) = 
𝐶𝑟𝑜𝑠𝑠𝑤𝑖𝑛𝑑 𝑐𝑜𝑚𝑝𝑜𝑛𝑒𝑛𝑡

𝑻𝒓𝒖𝒆 𝒂𝒊𝒓 𝒔𝒑𝒆𝒆𝒅
 𝑥 60.    

 

The correction is added to the current heading if the crosswind is from the right and subtracted from  

The current heading for a crosswind from the left – That is, the correction is applied by turning into the 

wind. 

 

Example:  Crosswind of 15 knots at 45° from the right of the aircraft.  True air speed = 120 knots. 

 

Crosswind component = 70% of 15 (0.7 x 15) = 10.5 

 

Heading correction for the crosswind = 
10.5

120
 𝑥 60 =

10.5

2
 ≅ 5 𝑑𝑒𝑔𝑟𝑒𝑒𝑠 (it is actually 5.25 degrees but 

that quarter of a degree will be very hard to see on most HSIs or gyro compasses). 

 

So, if you are landing on runway 09 which points exactly 090 degrees with a 15 knot crosswind from the 

right at 135 degrees (a 45 degree angle, coming from your front right) you will need to crab 5 degrees 

right in order to stay on the extended centerline of the runway – a heading of 095 degrees. 

 

Drift Correction for Crosswind – Based on Mach speed 

 

Note the denominator is Mach number x 10, so move the decimal one place to the right 

 

Cross wind heading correction (degrees) = 
𝐶𝑟𝑜𝑠𝑠𝑤𝑖𝑛𝑑 𝑐𝑜𝑚𝑝𝑜𝑛𝑒𝑛𝑡 (𝑖𝑛 𝑘𝑛𝑜𝑡𝑠)

𝑀𝑎𝑐ℎ 𝑥 10
 

 

Flying on a heading of 280 degrees at Mach 0.72 with a wind coming from 220 degrees at 55 knots (60 

degrees from the left): 

 

Using the 5-7-9 rule, the crosswind component is 90% of 55 knots ≈ 50 knots (it is actually 49.5 knots but 

rounding a small amount in this, as with any rule of thumb, is OK). 

 

So the cross wind heading correction (degrees) = 
50

0.72 𝑥 10
=

50

7.2
= 6.9 𝑑𝑒𝑔𝑟𝑒𝑒𝑠 − 𝑢𝑠𝑒 7 𝑑𝑒𝑔𝑟𝑒𝑒𝑠 

 

And, since this is coming from your left you would subtract the 7 degrees from your current heading (or, 

turn left 7 degrees) and fly a heading of 273 degrees (make the correction into the wind) 



 

Admittedly those flying with an autopilot would not have to figure this out.  And, those flying in aircraft 

that had a wind drift correction indicator on the flight display (usually a thin white needle with no arrow) 

could use that to correct their heading.  But just to make the point if you do not correct for a crosswind -  

If you were to fly 1000 NM on the 280 heading without applying the correction (so, not using a heading 

of 273 degrees) at the end of your 1000 NM trip you would be about 120 NM north of your intended 

destination. 

 

For those looking for a more precise calculation of the crosswind component: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This is the graph that is used in the FAA written exam.  In the example shown - the read lines and red 30° 

representing the angle to the longitudinal axis of the aircraft that the wind is coming from the total wind 

velocity is 25 knots (halfway between the 20 knot and 30 knot arc) so this is the value that is located on 

the 30° angle line.  Dropping a vertical line straight down gives the crosswind component of 12.5 knots, 

drawing a horizontal line from the 25 knot, 30° angle line intersection gives the headwind (or tailwind) 

component, 21.7 knots.  The correct answers are likely to be rounded (probably up) to a crosswind 

component of 13 knots and a headwind (or tailwind) component of 22 knots.  Compare to the 5-7-9 rule 

of thumb you would get the same crosswind (50% of 25 knots), 12.5 knots and the headwind (or 

tailwind) component of 90% of 25 knots, 22.5 knots (so a little bit off, but close). 

 

 



Altimetry Rules of Thumb 

 
Pressure / Altitude Relationship 

 

The traditional rule of thumb:  For each 1000 feet of altitude increase the ambient pressure decreases 1 

inHg.  So if you go from sea level where the barometric pressure is 30.00 inHg up to 2500 feet the 

ambient pressure is: 

 

30.00 inHg – 2500/1000 x 1 inHg = 30.00 inHg – 2.5 inHg = 27.50 inHg 

 

This works well for the first 10,000 feet but if you are figuring the static pressure at higher altitudes this 

one works a bit better: 

 

For the first 10,000 ft (sea level to 10,000 ft):  Starting at 30 inHg –  

1. take 1/3rd of that value, you get 10 inHg 

2. divide that amount (10 inHg) by 10 (the number of thousands of feet in the first 10,000) 

3. the result is 1 inHg per 1000 ft. (and, the ‘traditional rule of thumb’ increment) 

 

For the next 10,000 feet (10,000 to 20,000):  Starting at the baseline barometric pressure used in the 

first step (30 inHg) subtract the increment you got in the first step, above, so 30-10 = 20 inHg 

1. take 1/3rd of that value, you get 6.7 inHg 

2. divide that amount (6.7  inHg) by 10 (the number of thousands of feet in the first 10,000) 

3. the result is 0.67 inHg per 1000 ft. 

 

For the next 10,000 feet (10,000 to 20,000):  Starting at pressure you used in the second step above (20 

inHg) subtract the value you got for #1 in the second step, so 20-6.7 = 13.7 inHg 

1. take 1/3rd of that value, you get 4.6  inHg 

2. divide that amount (4.6 inHg) by 10 (the number of thousands of feet in the first 10,000) 

3. the result is 0..46 inHg per 1000 ft. 

 

You can continue this process with fairly reasonable accuracy up to FL500 but I would dare say that if 

you are up that high you have a fancy air computer and flight management system that will give you a 

much more accurate calculation and will account for non-standard temperature and pressure 

conditions. 

 

So for most general aviation purposes the traditional 1 inHg per 1000 feet above MSL is probably the 

one that you will use.  And, it turns out that this can be a useful relationship when determining the 

amount of altimeter error if the altimeter is set incorrectly.  See the next rule of thumb: 

 

 

High to Low, Look Out Below 

 

This phrase helps you remember which way the altimeter error goes if you go from: 

A high pressure area to a low pressure area (and do not reset your altimeter), or 

A high temperature area to a low temperature area 

 



Example:  Your altimeter is set to 30.10 inHg and you fly across a front and into an area where the sea 

level pressure is 29.70 inHg without changing your altimeter, but you maintain your indicated altitude.  

So – high to low, look out below – at the same indicated altitude you were at when the sea level 

pressure was 30.10 inHg, your true altitude (MSL) will be lower than the indicated altitude.  And, by the 

Pressure / Altitude Relationship rule of thumb, above, your true altitude will be: 

 

(29.70 inHg – 30.10 inHg) x 1000 ft /inHg = -0.4 x 1000 = -400, or 400 feet lower than your 

indicated altitude 

 

For temperature the rule of thumb is 4 ft. per 1° C deviation from standard temperature per 1000 feet 

above the reporting station (15° C at sea level and an environmental lapse rate of 2° C per 1000 feet 

above sea level).  But –  

 

Pilots flying VFR do not care much about altitude correction except when flying at relatively high 

altitudes (like mountain flying) without resetting their altimeter to a nearby station that is within two or 

three thousand feet of their current altitude.  Yes, the error still can be a few hundred feet but if you are 

abiding by the recommended 2000 ft. above the maximum elevation figure (MEF) and you are in visual 

meteorological conditions then you can judge if you are too low or not.  Bottom line for VFR – it gives 

you a rough idea of what you might want to add to your indicated altitude if the temperatures are very 

low but otherwise you don’t have to worry about being too exact to avoid busting an altitude 

requirement on an instrument procedure like a STAR or approach.  And, for anyone (VFR or IFR) the 

temperature error goes away as you descend to an altitude closer to the reporting station.  If that 

station is at the airport you are landing at (which it probably is) the error is zero once you are on the 

ground and small on the final segment of your approach.  Also – NEVER reset your altimeter to adjust for 

the error due to temperature since the error goes away when you are at the reporting station altitude. 

 

Low to High, You’re Up in the Sky 

 

Low pressure to high pressure (without resetting your altimeter) or above-standard temperatures 

makes your actual altitude higher (by the same factors as above) than you indicated altitude.  A bit of a 

safety margin in cruise flight but might make your actual altitude a bit high in the pattern. 

 

Trading Altitude for Airspeed 

 

9 ft. altitude change for 1 knot of airspeed change per 100 knots of true airspeed.   

 

To the degree of accuracy that you would get when you do this in your head –   

 

Airspeed of 120 knots, need to go up 60 ft.:  120/100 x 9 is about 11 – that’s the number of feet per knot 

at your speed.  So, you will need to trade 5 or 6 knots to go up 60 feet if you do not add power.  Helpful 

to know this when you need to tweak your altitude and not tip off your examiner. 

 

 

 



The 1 in 60 Rule 

This principle behind this rule is also applied to other rules of thumb, like the crosswind drift correction 

based on true airspeed (the 1 in 60 rule is where the ‘60’ comes from in that rule of thumb).  And note – 

in one form or another, application of the 1 in 60 rule can appear on FAA written exams. 

 

At 60NM, each degree from the centerline / direct track represents one NM from that track. 

 

So, at 30 NM, each degree represents 0.5 NM from the track.  At 

120 NM, each degree represents 2 NM. 

 

Example: Flying from KTUL direct to KADM, a 127 NM trip where 

the heading direct KADM is 201° expecting the ILS approach to 

runway 31 – so you need to move to the east to allow you to 

intercept the localizer outside the approach gate. 

 

- Turning to a heading of 191° (a 10° course change to the left) 

when you are 60NM from KADM 

 

- One degree represents one NM lateral distance when you are 60 

NM from the reference point, so changing your heading 10 

degrees to the left will move you 10 miles to the left of the 

airport.  If you want more room to intercept either change your 

heading earlier (e.g., turn 10° left to 191° when 90 NM away, so 

each degree represents a 1.5 NM deviation) or increase your 

heading change (e.g., turn 15° left when 60 NM away where each 

degree represents 1 NM) either of which, in the examples given, 

would move you east 15 NM. 

 

 

Distance from a Navigation Aid 

 

A rule of thumb that uses the 1 in 60 rule.  Useful if you or the Navaid do not have DME (the usual case 

for an NDB): 

 

Distance from the Navaid = 
𝐺𝑟𝑜𝑢𝑛𝑑 𝑆𝑝𝑒𝑒𝑑 (𝑘𝑛𝑜𝑡𝑠) 𝑥 𝑇𝑖𝑚𝑒

𝐷𝑒𝑔𝑟𝑒𝑒𝑠 𝐶𝑟𝑜𝑠𝑠𝑒𝑑 (𝑖𝑛 𝑡ℎ𝑒 𝑡𝑖𝑚𝑒 𝑢𝑠𝑒𝑑 𝑎𝑏𝑜𝑣𝑒)
 or, since it is not unusual (but not  

 

required) to use 10° in the denominator (10 radial degrees for a VOR or 10 bearing degrees for an NDB) 

and find the time it takes to cross those 10 degrees the rule becomes: 

 



Distance from the Navaid = 
𝐺𝑟𝑜𝑢𝑛𝑑 𝑆𝑝𝑒𝑒𝑑 (𝑘𝑛𝑜𝑡𝑠) 𝑥 𝑇𝑖𝑚𝑒 𝑡𝑜 𝑐𝑟𝑜𝑠𝑠 10 𝑑𝑒𝑔

10
 

 

For this to be accurate (to the extend a rule of thumb can be) you must fly perpendicular (at a 90° angle 

to) the radial or bearing you start from (more accurate if you use the radial or bearing that is 5° (or some 

approximation of halfway between the start and end radial or bearing if you are not using 10°) from 

your starting point as the one to be perpendicular to but that level of accuracy is not needed). 

 

Example – you are tuned to a VOR, flying a track (another refinement – better than just using your 

heading as this may not reflect any wind correction) of 040° tuned to the XYZ VOR - you set your 

omnibearing indicator to the 130° radial (perpendicular to your track) of the XYZ VOR and start your 

timer.  Time to cross from the 130° radial to the 120° radial is 4.5 minutes.  Your (estimated) ground 

speed is 110 knots. 

 

Distance from the XYZ VOR = 110/10 x 4.5 = 11 x 4.5 ≅ 50 NM 

 

And, why no ‘60’ in this rule if it uses the 1 in 60 rule?  Because the 60 used to convert ground speed 

from knots (NM/hr.) to NM/min. cancels the 60 in the 1 NM/degree/60 NM distance from the navaid 

term. 

 

Reciprocal Heading or Runway 

 

For this ‘rule of thumb’ (not really, it uses the actual math of adding or subtracting 180° to get the 

reciprocal heading (or for the reciprocal runway, adding or subtracting 18).  The key thing to remember 

is always work with the ‘add’ part first. 

  

0° to 180° - Add 20 to the first two digits, subtract 2 from the resulting value (and for headings keep the 

third digit).  (It may be easier if you add a leading ‘0’ as shown to make a three digit heading / 2 digit 

runway, although in reality for FAA-regulated runway markings there is no leading zero, just a single 

digit): 

Reciprocal heading of 057° is 05 + 20 = 25, then subtract 25-2=23, keep the third digit - 237°  

Reciprocal runway of runway 6 (using 06, as explained above) is 06+20 = 26 – 2, runway 24 

 

180° to 359° - Working with the ‘add’ part first, add 2 to the first two digits, then subtract 20 from the 

result (and for headings keep the third digit): 

Reciprocal heading or 248° is 24+2 = 26, subtract 20, 26-20=6 and keep the 8 – 068° (or 68°) 

Reciprocal runway of runway 33 is 33+2 = 35-20 – runway 15 

 

 

 

 


