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1  Introduction 
Foreflight is a commonly used iOS (iPhone, iPad) based application for aviation 
navigation. It provides full electronic flight bag features which means that it has complete 
VFR and IFR charts, CFS, approach plates, etc.. The application is a free download, 
however the document and chart services require a subscription. 

In V6 of Foreflight a SAR module was added. This module was based on the US Civil Air 
Patrol (CAP) procedures and is therefore not completely compatible with CASARA 
operations. However the basic search patterns that we use are available though in some 
cases they do not work as we expect them to. In addition there are some issues in the current 
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implementation which can cause some problems when we us it. This guide will provide 
some workarounds to these issues as they exist in version 7.1.1 of Foreflight. There may 
be other ways to do some of the steps, but those presented here seem to be the easiest to 
use. 

This guide does provide some detail on certain aspects of using Foreflight, however it is 
not intended as a comprehensive tutorial on Foreflight.  

2 Gotchas, Bugs, and stuff to keep in mind 
There are a few things that you need to know and to keep in mind as you move forward in 
using Foreflight to plot search taskings. Some of these are bugs in the SAR module, but 
some are features or items that are inherent in the design of the software. 

• Waypoints, the nav log and the ruler use magnetic track or heading whereas the 
search patterns are entered using true track. You will need to keep track of what 
you are reading and are expected to enter and what your deviation is where you are 
working. 

• If you are trying to determine the heading or track of a leg of a route, keep in mind 
that the nav log gives you a heading with the forecast winds taken into account. 
You will need to use the map ruler to get the data that you need. 

• The route search pattern work for a returning track crawl, except that it is missing 
the last leg (across the track prior to the LKP). 

• Regardless of where you think the pattern is going to go in your route, it will be the 
first thing once you add it. If you have part of your route plotted, say base to csp 
and you add your pattern, it will insert itself ahead of any waypoints that you have 
so you'll have to move those waypoints after the pattern is inserted. All of the 
examples in this guide start with an empty route so that the results are consistent. 

• You won’t see User Waypoints on the map unless you enable them in the “Select 
Layers” pulldown, Map view, Upper Left:   

 

3 Suggested waypoint naming convention 
While you may use any name for waypoints some standardization is probably beneficial. 
Here is a suggested standard: 

<pattern type><sequential number><type of point> 

Pattern type would be one of: 

CLA - Creeping Line Ahead 
PT - Parallel track 
SS - Sector Search 
ES - Expanding Square 
RTC - Returning Track Crawl 
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The sequential number would simply be a number to indicate which of multiple possible 
patterns of the type that you have plotted. It is possible to have multiple patterns and to 
save them so you need to identify which pattern the waypoint goes with. 

The type of point could be anything that tells you what the point is. Some common 
examples are: 

CSP - Commence search point 
CTR - Centre point of a sector search 
LUP - Line up point 
A, B, C, D - Corner points of a search area or turn points in a returning track crawl 
REF - A reference point upon which other waypoints are going to be based. These could 
 have a numeric suffix if there are multiple reference points in your pattern. 
 

4 Entering Waypoints Tutorial 
Properly and quickly entering Waypoints into Foreflight is an essential skill in navigating 
with Foreflight for Search and Rescue.   

4.1 Simple Latitude and Longitude Waypoint 

4.1.1 Opening the Waypoint Page 

Navigate to “MORE" selection, lower right hand, any page, Foreflight.   
 

Select User Waypoints  
 

Select PLUS sign, upper Right   
 
Enter the information as per the following steps.   

4.1.2 Decode the dispatch information 
The dispatch location string for a last known point or other waypoint information is 
normally given to navigators in the following form: 
 
LKP: 45° 54.752'/76° 16.524'   or    N45° 54.752'/W76° 16.524'  or some other facsimile. 
 
Latitude is always first, followed by Longitude.  As we are in North America, it is always  
North latitude and West longitude.   
 
There are five formats by which to enter the data into a Waypoint.  One format is the 
simplest to remember, and it is used throughout this manual.   
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**NOTE**  Longitude entry uses three digits for the degrees, always.  Leading zeros 
must be inserted, therefore if Longitude is given without the leading zero, such as 76° 
16.524' you must convert to W07616.524.  Remember:  Three digits for Longitude 
Degrees. 

 
 

 
Alternate Method:   
Degrees Minutes Seconds 
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4.1.3 Enter the Waypoint information 
Using the foregoing information, we are going to call this waypoint “LKP1”   
Ensure the Longitude Degree portion is composed of three digits.   
 
Example data entry: 
 

 
 
Select SAVE at the end of the process or you will be redoing your waypoint data entry. 
 
Waypoint is now visible on the MAP  
 

 
 
Selecting the Waypoint will allow verification of the data: 
 

 
 
A useful feature of a User Waypoint info box is that selecting the Red Circled D on the 
left will lay in a “Direct” flight path to that location imediately.  This is useful for 
GOING TO a point quickly. 
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4.2 Range and Bearing Waypoint 
A very useful feature is to be able to accurately position a waypoint a given distance and 
bearing from another waypoint.  The most common instance of this is positioning the 
CSP (Commence Search Point) when creating a Creeping Line Ahead when given the 
four corners of the area to be searched.  The CSP also serves as the anchor point for 
Foreflight to build a search pattern.  
***Note:  the “Bearing” in creating a referenced waypoint is in degrees Magnetic.***   
 
 
  

In this example, the 
bounding box is 10 x 10 
nm.  The CSP is 1 nm in 
along one side, depending 
upon which direction the 
search is intended to 
“creep” in.   
 
Using the Range and 
Bearing Waypoint tool, 
we can measure 1 nm 
East from the South West 
corner, to position the 
CSP   
 
If the bounding box is not 
on cardinal directions, use 
the Measuring Tool  (Two 
fingers simultaneously on 
the screen, move to align 
as desired) to determine 
the bearing the CSP is 
from the nearest corner.   
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The Waypoint Name for the SW corner is CLAC.  Foreflight’s shorthand for positioning 
a new Waypoint relative to an existing Waypoint is: 
 
Source Waypoint Name / Bearing in degrees / Distance in NM to new Waypoint 
 
Example:  CLAC/090/1    New Waypoint Name:  CSP 
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5 Magnetic versus True Headings 
Throughout the creation of waypoints and search patterns and when drafting patterns on a 
paper map, you are going to have to convert between Magnetic and True headings.  Its 
challenging to get it right all the time and for some reason, we seem to “mix it up” when 
doing the conversions.  Luckily a sanity check on patterns, courses and waypoints will 
tell you if you have reversed the conversion.  Lines will be going the “wrong” way!   
 
A handy way to remember: 
 
In Ottawa, Magnetic heading is between 13 and 14 degrees WEST of True North.  For 
the majority of the compass rose, Magnetic is a LARGER number than True for a single 
direction.  I like to draw a big “M” next to a little “t” to remember this.   
 

M-t 
 

 
 
So for Magnetic 330 the True is 316.  For Magnetic 050 the True is 36 etc. MAGNETIC 
is larger than the true heading. The rule is NOT valid from 0 Magnetic to 0 True so you 
will have to work it out yourself for those 14 degrees.   
 
Therefore:  When given Magnetic and wishing True, subtract 14. (True is less than Mag) 
        When given True and wishing Magnetic, add 14. (Mag is more than True) 
 
Another caveat, this only works for points where Magnetic north is West of True North. 
The rule is reversed for Western Canada.  Perhaps this will help with keeping this 
straight. 

6 CLA Given Four Points 
If you are tasked with four corners of a search box you will need to plot the corners of the 
box. You can then plot your search pattern based on those points. Keep in mind that the 
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four points given will be the corners of the search area and the pattern is going to be inside 
that. The following instructions plot the pattern on the boundaries of the box, they do not 
take into account whether the turns are inside or outside the box.  

6.1 Example tasking 
CLA, 1000', 2nm spacing, turns outside, CSP NE corner, creep West 
A) 45° 54.752'/076° 16.524' B) 45° 44.775'/076° 15.594' 
C) 45° 44.112'/076° 29.841' D) 45° 54.086'/076° 30.813' 
 

6.2 Plotting the tasking 

The first step is to add four user waypoints representing the four corners. Go to the user 
waypoints page to create your waypoints. 

 

 

 

 



  CASARA Ontario - Plotting Search Patterns in Foreflight V7.1.1 

CASARA Ottawa 20/04/2018 12 of 78 

12 

 

 

Enter a name for your waypoint, in this case CLA1A. Next enter the 
LAT and LONG. As shown there are no spaced in these fields. They 
may be entered in multiple forms, we're using the degrees and decimal 
minutes that we were given in the tasking (typical of what we get). In 
this case we have the cardinal indicators as prefixes to the coordinates, 
they could also be suffixes. Repeat this for all four corners, then return 
to the map page. 
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This will give you the view of your 
search box. You may want to zoom in 
to have the box fill more of your 
screen. 
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We now need to determine the track between 
points A and D (280°), the track of the ends of 
the box as we'll need that to create a CSP point 
relative to point A (our CSP is in the NE corner). 
You may also want to confirm the distance. 
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While we're measuring things let's get the track that we'll be flying 
by lining the ruler up with points A and B as shown. This gives us a 
track of 190° M, which translates to 177° T based on the local 
deviation of 13°W. We can also measure the distance between 
point A and B as that will give us our leg length. 
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Back at the user waypoint screen create the CSP, relative to CLA1A. Our tasking 
was for 2nm spacing so our CSP is offset from the edge of the box by 1/2 that or 
1nm. So we use the track that measured for the top of the box, 280°, and 1nm 
which gives us an entry in the lat field of CLA1A/280/01. Note that you need two 
digits for the distance of the offset so in this case add a leading zero. 
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While we're at it let's create a line up point 1nm from our CSP lined 
up with our first leg. We determined that our first leg was 190°M, 
so our line up point will be at 10°M from the CSP (190-180). 
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Back on the map page we see the newly created CSP waypoint 
(partially behind point A in this shot) and the line up point. Confirm 
that this is what you expected. 
 



  CASARA Ontario - Plotting Search Patterns in Foreflight V7.1.1 

CASARA Ottawa 20/04/2018 19 of 78 

19 

 

Tap the Procedure button on the right side of the route editor and 
you should get something like this screen. Tap on Search and 
Rescue to bring up the SAR procedures screen. You will see 
whatever pattern was last entered 
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At this point tap on the Pattern field. 
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You will be presented with the list of available patterns. 
You need to select Parallel to do the task that we need. The 
Creeping Line in Foreflight is not what we expect so we 
need to use Parallel for both a CLA and PT. 
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When you tap the Parallel button you will be presented with 
a editing screen similar to this. It will be populated with 
whatever data were in place for the previous pattern, and it 
may generate an error if those data do not fit with a Parallel 
track, this error may be ignored. 
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We calculated our first track to be 177°T. We are creeping West so 
our turns are to the Right, Next enter the correct leg length, in this 
case 10nm. Set the Spacing and the number of legs. We need 5 
lines for this tasking (10 mile box, 2 mile spacing) Tap Add to 
Route, then close the procedure screen 
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You should end up with something that looks like the screen above.  
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Insert your line up point, and your base ahead of the 
pattern, then add the base to the end of the route. This 
complete the plot of the tasking.  
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The route may be saved in the favourites list by 
tapping on the star icon at the bottom of the route 
editor. This brings up the route name dialog shown 
above, type in a name and tap save. This route 
may then be restored by taping on the double star 
at the top of the screen. 
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.

 

Tapping on the  NavLog tab will show you the 
detail of the route to be flown, including the effect 
of the winds (if you have an active Internet 
connection).  
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The profile tab will show you the terrain profile of the 
search route. This is also a good way to determine the 
search altitude that you need. In this case it shows that 
at 3000' there is 1600' of clearance which means that 
you're 600' too high for the search, 2400' is the 
appropriate altitude to fly the search. 
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7 CLA Based on CSAD, two points 
Foreflight does not include the concept of a CSAD, therefore you must work out where to 
put your search pattern based on the planned route of the subject aircraft. This is an example 
of a simple CSAD where you have only two points in the subject's planned flight. 
 

7.1 Example Tasking 

Missing aircraft on a flight from CYRO direct to CYGK, LKP CYRO, CLA Mile 20 to 
mile 30, CSAD 1, both sides of track, CSP NE corner, (Eastern most Corner)  1000' 2nm 
spacing, creep South. 

7.2 Plotting the example 
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Start by entering the planned route of the subject 
aircraft. The use the map ruler to determine the track of 
the subject aircraft, in this example 222°M. 
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We were tasked with mile 20 to 30 so we need a 
reference point where the first search leg will meet the 
track. With a 2 mile track spacing in the CLA that puts 
our reference point at 21nm along the track. 
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The CSP is 10 miles from the reference point at 90° 
from the track or 132° (222° - 90 = 132°). 
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Here is our line up point, 1 mile further out from our 
CSP on the same track as used for the CSP. 
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Here are the points on the map, ready for plotting the 
CLA. We need to clear our route to have a clean start 
point for inserting the pattern. 
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Plot the CLA (using Parallel pattern) starting at our 
CSP. Remember to convert the track to true, 
222°M+90-13=299°. In this case we`re creeping South 
so we need left turns. Leg length is 20nm since we are 
doing CSAD1 both sides of the track 
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Here is what the pattern looks like as initially plotted. 
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Insert the LUP and our search base ahead of the 
pattern. Add our base to the end to complete the plot 
of the tasking. 
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We can put the subject route in to have the software 
plot the actual track for reference. In this case all we 
have to do is put the destination in since we're 
operating from the LKP. 
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8 CLA Based on CSAD, more than two points 
This is an example of a CSAD based on three points. This is similar to the previous 
example, except that we need to determine which leg the search area is on, and therefore 
which waypoint to use to calculate our reference point. The same process would be used 
for any number of points greater than two. 

8.1 Example Tasking 

Missing aircraft on a flight from CYRO to CYGK via CYRP, LKP CYRO, CLA Mile 20 
to mile 30, CSAD 1, right of track, CSP SE corner, 1000' 2nm spacing, creep South. 

8.2 Plot the example tasking 
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Plot the proposed route, then use the nav log to tell 
you the lengths of the legs to determine which leg the 
search area is on. In this case we`re at mile 20 and the 
first turn point, CYRP, is at 18nm, so the search area 
is on the second leg and we will be using CYRP as 
our point to calculate the search location from. 
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Use the ruler to get our track, 214° in this case. 
Keep in mind that you cannot use the nav log to 
give you the track for the leg as the nav log 
includes wind effects and is therefore the heading 
to fly, not the track. 
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Create a reference point for the location of our search 
area. CYRP is a mile 18 so our search area is 2 miles 
past it, and we`re doing 2nm spacing so we need to add 
a mile so our reference is 3nm from CYRP on 214°. 
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We are only doing right of track with a CSP in the SE 
corner so our reference point is actually our CSP. This 
means we can make a line up point referenced from the 
waypoint created above, and we don`t have to create a 
CSP 



  CASARA Ontario - Plotting Search Patterns in Foreflight V7.1.1 

CASARA Ottawa 20/04/2018 44 of 78 

44 

 

As noted above our CSP is our reference point on the 
track so we`ll just use that waypoint. Converting our 
track to true we get 291°, left turns, and 10nm legs as 
we`re only doing right of track. We need 5 legs as 
we`re covering a 10nm box at 2nm spacing 
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Insert LUP and base ahead of the pattern and add the 
base to the end to complete the route. 



  CASARA Ontario - Plotting Search Patterns in Foreflight V7.1.1 

CASARA Ottawa 20/04/2018 46 of 78 

46 

 

We can add the subject route to the end of our route to 
give us a reference. 
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9 Parallel Track based on CSAD 
This example uses the same CSAD as the first CLA example, and the same search box to 
give a clear view of the differences in doing a Parallel vs a CLA. 

9.1 Example tasking 

Missing aircraft on a flight from CYRO direct to CYGK, LKP CYRO, Parallel track Mile 
20 to mile 30, CSAD 1, both sides of track, CSP NE corner, 1000' 2nm spacing, creep 
West. 

9.2 Plotting the example 
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As with the CLA we will start with a reference point 
along the track. In this case because we are searching 
parallel to the track our reference point starts at the 
start of our search box, ie: mile 20. 
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Our CSP is in the SE corner so it is 90° from the track, 
132°, and 1/2 track spacing short of the edge of the 
search box or in this case 9nm. 
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Create our line up point 180° from the track or 42°. 
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Clear the route, then start adding the pattern. Things to 
note here, track is converted to true, right turns as we're 
creeping west from a CSP in the NE corner. Our legs 
are 10 miles long, and we have 10 of them as we're 
doing both sides of track. 



  CASARA Ontario - Plotting Search Patterns in Foreflight V7.1.1 

CASARA Ottawa 20/04/2018 52 of 78 

52 

 

Here is the initial plot. 



  CASARA Ontario - Plotting Search Patterns in Foreflight V7.1.1 

CASARA Ottawa 20/04/2018 53 of 78 

53 

 

Insert the LUP and base before the pattern, and add the 
base after it to complete the plot of our tasking. 



  CASARA Ontario - Plotting Search Patterns in Foreflight V7.1.1 

CASARA Ottawa 20/04/2018 54 of 78 

54 

 

Adding the subject route to the end gives us a reference 
track. 
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10 CLA Based on GEOREF 
A tasking may be defined by a GEOREF grid reference. The GEOREF grid is printed on 
the VNC chart, at least the first two levels of it. For SAR the 1o grid is further subdivided 
into four, each quarter is then further divided by four. This gives us 15’ by 15’ 
quadrangles which are the typical area which would be tasked. 
To plot a GEOREF  tasking you first need to locate the 1o grid as specified by the first 
two letter pairs. You then need to determine the 15’ quadrangle within that grid area to 
which you have been tasked. 

You will need at least one corner point plotted, that being point A, the corner where the 
CSP is located. You need this point as a reference from which to create a CSP point. 
Because a GEOREF task is grid aligned all of the headings are on cardinal directions so 
you won’t need to measure, but you do need to keep in mind true vs magnetic depending 
on what you are doing. 
You should note that you need to be careful if you zoom in on the map and you are in an 
area where there is an VTA the map will switch and the VTA does not have the GEOREF 
on it. 

10.1 Example Tasking 
CLA GKQA3B 1000’ 2nm, CSP NW corner, creeping East 

10.2 Plotting the example 

11 Sector Search 
The Sector search pattern in Foreflight has a quirk that you will need to deal with when 
plotting it. Foreflight treats the centre point of the Sector as the CSP so it plots everything 
relative to that. 

There are a couple of ways to plan out your sector search. One is to align the SS with the 
heading from your base to the centre point which will allow a straight in line from base 
through the first leg of the pattern. The other is to set up the SS on any reasonable 
orientation based on the geography, then setting up a CSP and line up point. Since it makes 
sense to have a CSP and line up point in either case we'll go through that process. 

11.1 Example Tasking 
Sector search centred on 45° 47'/075° 42', 1000' range 1nm, 6nm diameter, 3 lines. 

11.2 Plotting the example 
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Create a waypoint for our centre point as given in the 
tasking. 
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Going to the map page we can see our centre point. 
This gives us a chance to decide if there features that 
we can use to navigate and therefore want to use a 
specific initial track. 
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Create our pattern based on the centre point. In this 
case we just used 360° for our initial track as it is 
reasonable. We always do right turns in a sector. We 
need 6nm diameter so we need 3nm legs as Foreflight 
computes things based on the centre. 
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Here is what we get for the initial plot. 
Note the magenta leg which Foreflight 
considers the first leg, whereas our first 
leg starts at SAR-09. 
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Tap on SAR-09 as this is our CSP for the 
sector. Then tap on the + to save this as a 
user waypoint. 
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Taping the + on the previous screen gives 
you this dialog to save a user waypoint. 
Put in a name and tap save. 
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Create a line up point based on our CSP. Keep in 
mind that we created the pattern with an initial 
track of 360°T so our line up point is 180°T 
converted to magnetic, or 193° in this area. 
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Insert our CSP and line up point ahead of 
the pattern. You could skip putting in the 
CSP as the line will go through it anyway. 
Insert your base. There is now a double 
line from the CSP to the centre as the 
pattern finishes in the centre. 
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Expand the pattern, then remove the last 
point. This will make the pattern finish 
where it should at the CSP. 



  CASARA Ontario - Plotting Search Patterns in Foreflight V7.1.1 

CASARA Ottawa 20/04/2018 65 of 78 

65 

 

Once the last point is removed, add the 
base in and you'll have a complete 
pattern. 
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12 Expanding Square 
There isn't much special about the expanding square in Foreflight, it works as you'd expect 
it to, except that the bugs in V7 cause the first an last legs to be dropped as with the other 
patterns.  

12.1 Example tasking 
Expanding Square, CSP 45° 54'/076° 25', 1000' TS 2nm, radius 8 nm. 

12.2 Plotting the example 
 



  CASARA Ontario - Plotting Search Patterns in Foreflight V7.1.1 

CASARA Ottawa 20/04/2018 67 of 78 

67 

 

Create our CSP waypoint based on the 
tasking. As with the Sector we could go to 
the map to determine what we want to use 
as an initial track based on the geography 
or features that would help navigation. 
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Create our line up point based on the CSP 
and a planned initial true track of 360°. 



  CASARA Ontario - Plotting Search Patterns in Foreflight V7.1.1 

CASARA Ottawa 20/04/2018 69 of 78 

69 

 

Set up our pattern with an initial track of 360°, right 
turns and two mile spacing. The number of legs is a 
bit of a guess, in this case 17 gets us at least 8nm 
with 2nm spacing. We actually get 9nm of search 
area in this example. 
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Here is the initial plot. 
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Insert the CSP, LUP, and base ahead of 
the pattern, and add the base to end of the 
route to complete the tasking. 
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13 Returning Track crawl 
The route pattern will correctly plot all but the last leg of a returning track crawl. The 
pattern correctly starts 1 track space prior to the LKP, but it does not put the cross leg on 
the LKP end to finish the pattern. The route pattern will always start on the right of track 
and proceed counter clockwise around the route.  

13.1 Example tasking 

Planned route for the subject aircraft was CYRP -> CYGK -> CYTR, LKP CYRP, 3000' 
5 nm visual range. 

Note: search base is CYRO 

13.2 Plotting the example 
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Start with the pattern, enter the route as a 
space separated list of waypoints. Enter your 
spacing, and we typically only do one pass, 
and that is what our tasking is. 
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Here is the initial plot with the last leg 
missing. We now need to put an end point at 
SAR-01. 
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Tap on SAR-01 to select it, then tap + to save 
it as a user waypoint. 
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Save the SAR-01 point as a user 
waypoint to be our TSP. 
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Add the TSP after the pattern to complete the pattern. 
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Add our search base before and after the route to 
complete the plan. If it made more sense to start at 
another location in the track you could work a point 
in along one of the legs. 


