
Holding Patterns 

A hold can be executed at a defined holding point (a published hold on an en-route 

chart, arrival, approach or other chart) or the hold point can be assigned by air traffic 

control.  For published holds you can request to hold at that point if you need to hold 

or you may be instructed to ‘fly the hold as published’ if ATC needs you to hold.  One 

method for setting up an unpublished hold will be described later in this document.  

Published holding patterns are identified on the relevant charts as shown at the right.  

The procedures for flying a hold in lieu of procedure turn (HILPT) are discussed 

elsewhere.  The HILPT and missed approach holds are found on approach plates.   

Four things define a hold: 

1. The hold point (or hold fix in the case where the hold is at a defined fix – e.g., navaid,  intersection). 

2. The length of the inbound leg (the leg that leads to the defined hold point) – this is the leg where meeting 

the inbound timing or length is important.  The outbound leg is adjusted as needed for winds to ensure 

the inbound leg meets the specified timing – OR, the outbound leg distance from the reference point. 

3. The direction of the inbound leg. 

4. The direction of turns in the hold (a standard hold with right-hand turns or a non-standard left-hand 

hold). 

A standard hold uses right-hand turns and has a timed leg of  

 One minute for holds at or below 14,000 feet. 

 1 ½ minutes for holds above 14,000 feet. 

For RNAV holds and unpublished (assigned) holds it is not unusual for the inbound leg to be a specified distance.  

And some published or assigned holds may have an inbound leg that is more than one or 1 ½ minutes or may have 

an inbound leg defined by length. 

There is also a speed limit for holds.  The maximum indicated air speed (IAS) for civilian aircraft is: 

 200 knots IAS for holds at 6,000 feet MSL or below. 

 230 knots IAS for holds above 6,000 feet MSL but at or below 14,000 feet MSL 

 265 knots IAS for holds above 14,000 feet MSL. 

Entry into a hold depends on the heading your compass or directional gyro shows with respect to the inbound leg 

direction and turn direction in the hold.  Once you enter the hold (based on your displayed heading) you will then 

need to adjust for any winds in order to track the inbound and 

outbound legs properly. 

 Sector (a) is the parallel entry sector, 

 Sector (b) is the teardrop entry sector, and 

 Sector (c) is the direct entry sector. 

Holds can be oriented in any direction – not just east and west 

like the one shown at right.  So for example:  For a standard 

(right-hand turns) hold where the inbound leg heading is 330° -



see the diagram at right in - rotated so the inbound leg is heading 330°.   

You are flying an indicated heading between 080° and 150° (or, you are  

coming from a point that leads into the 250° to 330° sector of the hold as 

shown on the diagram – sector (b), the teardrop entry sector – you would 

do a teardrop entry, crossing to the opposite side of the hold (the specifics 

are discussed later).  

There are various ways to identify which recommended hold entry procedure you 

should use.  After some practice you will be able to readily visualize what procedure is 

needed but here is one way that makes the decision fairly simple: 

 If after crossing the hold point / fix you are OUTSIDE the hold (on the non-holding side) AND 

GOING IN A DIRECTION (or at least a component of that direction is) OPPOSITE TO THE INBOUND LEG 

DIRECTION then you use a parallel entry. 

 If after crossing the hold point / fix you are INSIDE the hold (on the holding side, within the racetrack 

circuit depicted) AND GOING IN A DIRECTION (or at least a component of that direction is) OPPOSITE TO 

THE INBOUND LEG DIRECTION then you use a teardrop entry. 

 OTHERWISE use a direct entry.  Sometimes expressed as being WITHIN the hold – that is, flying in the 

general direction of the inbound leg.   

The astute observer will note that there is a small portion of both the direct entry region that puts you inside 

the hold and on a course where a component of that direction causes you to be moving in a direction 

opposite to the inbound leg direction.  Well, no rule of thumb is perfect but you could go ahead and do a 

teardrop entry if you choose.  An alternative direct entry where instead of trying to make the (up to) 110° turn 

to try to follow the track you fly directly across the hold is described later. 

The same is true for a portion of the parallel entry region.  There is a small part of this region where you have 

at least a component of your movement vector in the direction of the hold (the direction of the inbound leg).  

So, the rules above may be most useful when it is obvious where you are going to end up as with the teardrop 

entry region – when you are in that zone you are pretty much going to end up inside the hold going in a 

direction that is taking you farther inside the hold and in a direction opposite the inbound leg. 

BUT – what if you are on a heading that is bringing you on the line that separates the teardrop and parallel entry 

techniques?  Well, you now have a choice between the two.  I believe that the teardrop entry is preferable since it 

brings you onto the inbound leg farther from the hold point / fix which gives you more time to establish your 

inbound track and time to make an initial determination of any needed crosswind correction factor and timing 

correction. 

It may be possible (and permissible) to maneuver such that a particular entry may be used.  It may also be 

possible to adjust your track so that for a given entry sector you have an optimum entry angle.  For example, if 

you are tracking at a 30° angle to the inbound leg of a straight-in entry you may be able to adjust your entry such 

that you will fly exactly along the inbound leg to the hold fix to simplify the initial entry, make the turn to the 

outbound leg and timing of the outbound leg more straightforward and minimize the need for adjustments to 

establish the specified inbound leg timing or distance.  However, any maneuvers done must be pre-planned or 

approved by ATC when flying under IFR rules and must be done at the assigned altitude, at or above minimum 

safe altitude or otherwise abide by altitude assignments or restrictions. 



Another modification that can be considered is when you are just inside the region that dictates a parallel entry – 

another 10° or so you would be in the teardrop entry zone.  In this case you could make a turn just before (or as 

soon as possible as) you cross the hold fix and 

execute a teardrop entry.  Similar for the 

modified racetrack (hold in lieu of procedure 

turn – HILPT) entry shown here:   

Per the Aeronautical Information Manual section 

5-3-8: 

While other entry procedures may enable the aircraft to enter the holding pattern and remain within 

protected airspace, the parallel, teardrop and direct entries are the procedures for entry and holding 

recommended by the FAA, and were derived as part of the development of the size and shape of the 

obstacle protection areas for holding. 

Note that this does not say that you have to use the specific entry when arriving in a direction it is tied to.  It just 

says that these are the recommended procedures.  So, as described above (and later in the case of arriving in the 

direct entry zone) – even if you are arriving in the parallel entry zone you could do an ‘S turn’ or other reasonable 

maneuver to use one of the other recommended entry procedures such as the teardrop entry. 

The rule that most pilots follow is that if there is a situation where a modification of an entry is a consideration 

that modification should be one which ensures that you stay within protected airspace (in general, the airspace 

covered by the hold, although all holds have protected airspace well outside the area that would be flown at the 

maximum speed and specified time).  So, even the smallest hold used today has 3.5 NM of protected airspace on 

the non-holding side – which makes a parallel entry that parallels the inbound course (vs. flying outbound exactly 

on the inbound course reciprocal) not only safe but legal.  And, everything within the defined hold is protected 

airspace.  This is an interesting discussion between two National Certified Flight Instructor (CFI) of the Year 

winners, specifically regarding using a teardrop entry when in the parallel entry region and the reasons they 

prefer one over the other in certain circumstances.   

One procedure that is sometimes used is to fly the initial circuit around a hold as if there were no wind – that is, to 

fly the headings as published then determine what correction for winds is required for subsequent circuits.  

However, if there is information available on the local wind conditions or winds aloft my preference is to make an 

initial correction estimate on the hold entry circuit and refine this on subsequent circuits.  This can also be done if 

available wind information suggests that winds are not significant enough to be a factor.  However, you should 

maintain awareness to determine if drift correction is needed to maintain the correct inbound radial (for a VOR-

based hold) or bearing (for an NDB-based hold) so corrections can be made for subsequent circuits.  And, as 

described above in the discussion regarding teardrop vs. parallel hold entry when just inside the parallel entry 

region – any hold entry where this is enough time on the inbound leg to make even some degree of determination 

of wind correction this wind correction should be applied on the outbound leg (three times the inbound leg 

correction angle, as discussed later in this document) even if an entire circuit has not been completed. 

Starting on the next page the three recommended hold entry procedures. 

NOTE:  The following techniques for hold entry assume that winds are not a factor.  If you have any information 

on winds which suggests winds could be a factor then an initial correction of headings and timings should be 

made.  Further correction can be made once the hold has been entered and flown for an additional circuit or two, 

even if there is no information regarding winds (techniques for correcting for winds are given later). 

http://www.askacfi.com/701/holding-entry-procedures-teardrop-vs-parallel.htm


Direct Hold Entry 
One modification used by some is when the direct entry brings you in perpendicular to the inbound leg plus or 

minus 20°, as shown in the illustration at the right.  In this case, instead of trying to make something between a 

70° and 110° turn to follow the path of the first turn of the hold (turn from the hold fix to the outbound leg) which 

would likely result in a location on the outbound leg outside the depicted hold.  With this modification of a direct 

entry to the hold you would do the following: 

 As with any hold, speed should be constant  

 Cross the hold fix and 

o Start your timer.  If the hold reference is based on a VOR turn 

you omni bearing indicator or HSI course needle to the 

inbound leg heading. 

o Adjust if possible to fly perpendicular to the inbound leg 

heading 

 When 20 seconds has elapsed (actually, 19.1 sec. but 20 sec. is close 

enough) start your turn to the outbound leg using a standard 2-

minute turn bank angle (see near the end of this document on how to 

know what the bank angle should be).  Reset your timer to zero. 

 Once you complete your turn to the outbound leg start your timer 

and time for 40 seconds (for a 1 minute hold – adjust as needed if the 

hold time specified is longer). 

 At 40 seconds, using a standard 2-minute turn bank angle, turn to 

establish yourself on the inbound leg. 

You could also opt to do a teardrop entry if you are within the area depicted in yellow, above – or at least if you 

are in the left-hand 20° segment of the yellow area.  Not the region identified for using a teardrop entry but since 

a teardrop entry is one of the three recommended procedures you could use it. 

For a direct entry in the remaining Direct Entry sector you would overfly the hold fix and start your entry turn as 

you would when returning to the hold fix along the inbound leg and you were remaining in the hold.  Use 

standard 2-minute turn rates and keep your speed constant throughout all phases of you initial circuit and 

subsequent circuits.  Start your outbound timer when abeam of the hold point for the specified hold time 

(adjusted for winds – keeping in mind that adjustments 

should be made such that it is the inbound leg that is flow on 

the specified track and for the specified hold time).  If there 

is not a way to know when you are abeam of the hold fix 

then start the outbound timer when you standard 2-minute 

turn puts you on the outbound leg heading (or, corrected 

outbound leg heading if correcting for winds).  If you are 

making the entry at an angle to the inbound leg you should 

make an effort to establish yourself on the published turn 

course by anticipating crossing the hold fix and starting your 

turn to the published course early.  Not completely ‘by the 

book’ but allowable and safe – and for hold entries under 

autopilot control using GPS or FMC guidance it is likely that 

you autopilot will perform a fly-by – not a fly-over of the hold fix.  



Teardrop Hold Entry 
For all of these timing is based on a one-minute leg length.  Adjust for other leg length times as needed.  If the 

hold reference is based on a VOR turn you omni bearing indicator or HSI course needle to the inbound leg heading 

once you cross the hold fix.   

The standard teaching (and what the FAA 

says in AIM section 5-3-8) for an entry to a 

hold from the teardrop entry sector is to 

turn to a heading that will put you on a 

30° track from the inbound leg – so, the 

angle θ shown in the diagram at right is 

30° - and fly for one minute from the hold 

fix and then turn using a standard 2-

minute turn rate. 

My method is to turn to a 35° angle to the inbound course – so now θ is 35° and time for 50-55 seconds (if you do 

the math the theoretical time needed is about 52 seconds), then start my standard rate turn back to the hold fix. 

And a third method that some use is to fly outbound from the hold fix at a 45° angle (so for this θ = 45°) for 40 

seconds, turn onto the outbound leg heading and fly for another 10 seconds and then make a standard 2-minute 

turn back to the hold fix. 

Since all of these keep you inside the published hold on the holding side all are a consideration.  The FAA 

recommended method may put you a bit more outside of the published hold than the other two which is why I 

tweaked things to stay closer to the published hold area.  Similarly the θ = 45° method described above would 

also keep you within the published hold.  But – the FAA recommended method is the ‘recommended method’ so 

give that consideration when deciding how to make a teardrop entry to a hold. 

Parallel Hold Entry 
Like all holds where you are expected to overfly the hold point (although anticipating your turn so that you do a 

‘near overfly’ is allowed although not the FAA-specified technique and, as described earlier, what you autopilot 

would do) a parallel hold entry generally will initially put you somewhere on the non-holding side of the pattern.  

The FAA does not state specifically how a parallel entry should be done.  And – note that in some circumstances 

you may elect to do a teardrop entry, as discussed earlier.  Here are some general principles to consider when 

executing a parallel hold entry: 

 Start timing when you cross the hold fix – time for one 

minute (for a one-minute leg time hold; adjust as 

needed for other leg timing).  If the hold reference is 

based on a VOR turn you omni bearing indicator or HSI 

course needle to the inbound leg heading. 

 Turn and fly outbound parallel to the inbound course.  

There is no need to move to the inbound leg – you have 

at least 3.5NM protected space on the non-holding side 

of the hold. 

 At one minute turn towards the holding side using a 

standard 2-minute turn. 

 Continue the turn until you are at a 45° angle to the 



inbound course (so, make a turn that is a 225° arc). 

 Once your turn is completed anticipate the initial intercept of the inbound course in about 30 seconds.  If the 

hold fix is a VOR and you are using a standard omni bearing indicator or HSI then the needle will not begin to 

move until you are within about 0.2 NM of the inbound leg line so anticipating the intercept will help avoid 

overshooting the inbound leg course which may result in failure to overfly the hold fix. 

Holds Defined by Distance (vs. Time) 
Entry to holds defined by distance uses the same 

methods based on sector of entry as described above.  

The only difference is that the leg length is defined by 

distance. Distance is based either on DME distance, as 

shown in the diagram at right, or Along-Track 

Distance (ATD) – the distance provided when GPS 

equipment is used – as shown in the illustration 

below. 

However, in the case of a hold defined by 

distance it is the outbound leg where the 

distance reference is provided (vs. a timed 

hold, where it is the inbound leg that should 

be flown for the specified time).  So the turn 

back to the inbound leg starts at the defined 

distance.  From the Aeronautical Information 

Manual section 5-3-8: 

DME/GPS holding is subject to the same entry and holding procedures except that distances (nautical miles) are 

used in lieu of time values. The outbound course of the DME/GPS holding pattern is called the outbound leg of the 

pattern. The controller or the instrument approach procedure chart will specify the length of the outbound leg. The 

end of the outbound leg is determined by the DME or ATD readout. The holding fix on conventional procedures, or 

controller defined holding based on a conventional navigation aid with DME, is a specified course or radial and 

distances are from the DME station for both the inbound and outbound ends of the holding pattern. When flying 

published GPS overlay or stand-alone procedures with distance specified, the holding fix will be a waypoint in the 

database and the end of the outbound leg will be determined by the ATD. Some GPS overlay and early stand-alone 

procedures may have timing specified.  

Flying the Hold 
Once the entry into a hold has been made you should fly the hold as specified, making corrections for crosswinds 

and head / tailwinds as needed.  By the third circuit you should be able to intercept the inbound leg without 

overshooting or need for significant reduction from a standard 2-minute turn.   

Most of the time compensation is based on what you found once you have flown the inbound leg for the first time 

with subsequent circuits adjusted based on the previous inbound leg time and crosswind-compensation crab 

angle.  Because winds can change or may be variable or gusty you should adjust each circuit based on the 

previous one if needed. 

Correction for Inbound / Outbound Leg Crosswinds 

As with any crosswind, the heading is adjusted such that the crab angle turns you into the wind.  So, if your 

correction was left of course on the inbound leg then your correction on the outbound leg would to the right. 



The rule of thumb for the outbound course correction is:  3 times the inbound course correction. 

For example:   

If you are flying inbound on the 90° radial of a VOR-

based hold (so in this case you are heading towards 

the VOR on a track of 270° - remember that VOR 

radials are defined as FROM the VOR station) and you 

have a crosswind from the north (your right when 

flying inbound) which requires a 7° crab angle to 

maintain the correct track (so, you compass would 

show a heading of 277°) then your outbound leg 

(which with no wind would be flown on a heading of 

90° should be flown at 69° (90° minus 3 x 7°).   Note 

here that the inbound correction required you to turn nose right by 7° so the outbound correction now becomes 

nose left 3 x 7° = 21°.  For reason we won’t cover here the 3x the inbound crab angle works for longer holds 

(which are usually at higher altitudes, therefore higher TAS).  Ask an instructor if you want more on this. 

If you had information on wind velocity and direction at your holding altitude you could have made some 

correction before you found the required crab angle needed to maintain the desired inbound track along the 90° 

radial of the VOR but in the absence of wind information you would fly the initial entry into the hold using the “no 

wind” method (flying without wind correction) and then identify wind correction needed for the first inbound leg 

make subsequent corrections on each circuit based on the previous circuit inbound leg. 

Correction for Inbound Leg Timing 

For holds based on time it is the inbound leg that should meet the timing requirement, so the outbound leg is 

adjusted accordingly.  This is done by simply subtracting the amount of time over the prescribed time from the 

outbound leg time or adding the amount of time under the prescribed inbound leg time to the outbound leg time.  

Note that holds defined by distance are always flown to that outbound leg distance regardless of winds so no time 

correction is required. 

Examples: 

 The initial inbound leg time for a one-minute hold was 1 minute 10 seconds.  So, for the next circuit the 

outbound leg time would be 50 seconds (1 minute minus 10 seconds). 

 The initial inbound leg time for a 1 ½ minute hold was 1 minute 15 seconds (15 seconds too short).  So, for the 

next circuit you would add 15 seconds to the outbound leg time, flying the outbound leg for 1 minute 45 

seconds. 

There are also some rules of thumb that have been provided if there is information on winds and the head / 

tailwind can be determined.  One is to subtract ½ second from the timing of the outbound leg for each knot of 

tailwind.  Another suggests subtracting one second for each knot of tailwind on the outbound leg.  (Conversely, if 

there was a headwind on the outbound leg the time would be added.)  The half-second per knot rule holds for 

TAS of 200 knots, the one second per knot rule works for TAS of 100 knots.  So – my rule of thumb is: 

Time correction (seconds) = 
𝑇𝐴𝑆

200
 𝑥 𝐻𝑒𝑎𝑑 𝑜𝑟 𝑇𝑎𝑖𝑙𝑤𝑖𝑛𝑑 𝐶𝑜𝑚𝑝𝑜𝑛𝑒𝑛𝑡 

Subtract the result of the above for a tailwind and add for a headwind for the corrected outbound leg 

time.  So, for a tailwind of 20 knots and a TAS of 160 knots the correction is 
160

200
  𝑥 20 = 16 seconds, and 

since this is a tailwind for the outbound leg it is subtracted from the prescribed inbound leg time.   



Establishing an Unpublished Hold 
In some cases ATC may request you hold at a point that does not have a published hold.  ATC will provide the 

following information: 

1. The hold fix and the direction from that fix based on the eight cardinal compass points (N, NE, E, SE, etc.) 

2. The specific radial (for VOR-based holds), bearing (for NDB-based holds), airway or route on which the 

aircraft is to hold  

3. Distance from the reference point for the outbound leg – usually unpublished holds are defined by 

distance but leg time can be provided by pilot request or if ATC considers this necessary. 

4. Direction of turns 

5. Time to expect further clearance. 

There are various ways to set up an unpublished hold – the following works for me.  This is sometimes referred to 

as the “wind arrow” method.  Here’s an example 

ATC instructs you to: 

 ‘hold northeast’ – so you draw a line FROM the northeast towards the southwest (hence the wind arrow 

analogy) with the arrow head pointing southwest. 

 ‘of the 25 DME fix, XYZ VOR on the 220° radial’ – so draw a line at the end of 

the arrow and label this ’25 DME’ (the red line labeled ’25 DME’) – and label 

the original line you drew as ‘220°’ to identify this as the 220° radial (you can 

also add a VOR/DME symbol at the start of the arrow line for clarity if you 

like). 

 ’10 mile legs, standard right turns’ – so with the hold fix being the junction of 

the arrow head and red line, draw a right-hand turn holding pattern and 

label the outbound leg ’15 DME’ (the red line so labeled) – Since the leg 

length is 10 NM and the reference is FROM the VOR then your outbound leg 

would end 15 DME from the VOR  

 The key is to draw the initial line FROM the cardinal compass direction given. 

 

 

If you are given a navigation aid as the hold point you follow the same process except you would place the 

navigation aid at the arrow head.  

This sometimes causes confustion because you are holding at the nav aid but the instructions are to ‘hold (some 

cardinal compass direction) from the nav aid.  For example, ATC tells you to: 

 ‘hold west of the XYZ VOR – you draw a line from the west, arrowhead pointing east 

 ‘at the XYZ VOR’ – so you put the VOR symbol at the arrowhead 

 ‘on the 270° radial’ – now label the line 270° 

 ’10 mile legs, standard right-hand turns’.   

So, as shown the hold goes on the west side of the VOR  

with the leg length labeled ’10 DME’ since in this case the  

hold fix is the VOR and the leg is defined as 10 NM which in the 

270°  

10 DME 



case of a VOR/DME based hold the leg length is understood to be the 

slant angle distance from the ground-based VOR to the aircraft at  

some height above ground level. 

 

Additional Rules of Thumb 
As described above, turns are standard two-minute turns.  In the absence of a turn coordinator or turn and bank 

indicator the bank angle of the aircraft (as shown on the attitude indicator, AKA artificial horizon) is used.  So, one 

very useful rule of thumb is the one for determining bank angle for a standard 2-minute turn.  A couple of other 

useful rules of thumb are also provided below.  These are applicable to entering a hold and also properly flying 

subsequent circuits in a holding pattern correctly. 

Standard 2-Minute Turn Bank Angle Rule of Thumb 

Use this for up to 200 knots true airspeed (TAS).  The Aeronautical Information Manual specifies that turns in a 

hold are to be made at a rate of three degrees per second (the standard 2-minute turn for a 360° turn) or at a 30° 

bank angle, whichever is less.  The AIM also allows for use of a 25° bank angle if a flight director is used.  In this 

case the maximum bank angle allowed is 3° per second or 25°, whichever is less. 

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

So, at 200 knots TAS 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 TAS, then cut that in half and 

add it to the 10% value.  This is the same as 15% of the TAS but this might be easier to do in your head. 

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

TAS  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 

Standard 2-Minute Turn Radius Rule of Thumb 

This also works well for TAS up to 200 knots.  Above that the bank angle to make a standard 2-minute turn (see 

the previous rule of thumb) exceeds the maximum allowable (30° or, in some cases limited by certain air carriers 

to 25°) you would want to have in anything other than a high-performance aircraft. 

Turn Radius for a standard 2-minute turn = 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 

Turn Radius for a 25° Bank Angle Rule of Thumb 

If your bank angle is limited to 25° and your TAS is such that a standard 2-minute turn would result in a bank angle 

greater than 25° you can use the following to estimate the turn radius: 

Turn Radius at 25° Bank (R25° )= 
(𝑇𝐴𝑆/60)2 

9
 ; the easier version to use may be R25°  = 

𝑉2

9
 where V2 is your true airspeed 

in nautical miles per minute. 



Compensating for a Crosswind 

In order to compensate for crosswinds when flying a hold (or, for that matter, flying an approach, cruising straight 

and level or any other flying maneuver – this works for all situations) you need to be able to determine two things 

1. The speed of the crosswind - the crosswind component based on the wind direction and velocity and 

you’re current desired track, and 

2. The amount of correction required to maintain your desired track based on the crosswind component and 

your true airspeed. 

Determining the Crosswind Component 

The 5-7-9 rule for 30°, 45° and 60° angled cross winds provides an estimate of the crosswind components.  You 

can interpolate between the three angles as needed for winds coming at other than 30°, 45° or 60° to the desired 

track. 

          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 

       

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 red lines) the cross wind component (the horizontal blue lines) will 

be from the right (pushing you to the left) 

Similarly, the head or tailwind component can be found –  

For a 30° angled wind - head/tail wind component = 90% x wind velocity 

For a 45° angled wind - head/tail wind component = 70% x wind velocity 

For a 60° angled wind - head/tail wind component = 50% x wind velocity 

Determining the Heading Correction to Compensate for the Crosswind Component. 

Compensate for the cross wind by turning into the wind – the amount of this correction is calculated according to 

the rule of thumb here: 

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 (found using the 5-7-9 rule described earlier) 

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 flying an inbound hold leg which points exactly 90° flying at a TAS of 120 knots 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 prescribed inbound hold leg track – a heading of 095 degrees. 


