
Welcome to the 

Marine SAR Technical Training 
Course



By the end of this training we want you to be able to:

o Read and interpret New Zealand marine charts for SAR planning 
purposes.

o Accurately plot positions on a chart using navigation charting 
instruments.

o Calculate Time/Speed/Distance.

o Plot courses, directions and distances on charts.

o Locate relevant information relating to tidal movements using tide 
predictions from LINZ and tidal diamonds.



o Use Leeway Tables to calculate the leeway effect on any 
identified target.

o Identify the relationship between Sweep Width and Track 
Spacing to calculate Coverage Factor.

o Plot a Search Area Determination and understand the 
calculations relating to Total Drift Vector length.

o Plot a Search Area Determination for the different plotting 
scenarios of IPP (target adrift) –Track line Overdue –Position 
Uncertainty –Time uncertainty.

By the end of this training we want you to be able to:



o Identify Probability of Detection using Coverage Factor and 
understand the relationship between single searches and 
multiple searches and the effect of different asset types or 
heights of eye.

o Understand and explain the relationship between Search Area, 
Time, Velocity and Track Spacing.

By the end of this training we want you to be able to:



1 Charts

2 Plotting Positions

3 Calculations - Time, Speed & Distance

4 Tides

5 Leeway

6 Search Area Determination - Total Drift Vector

7 Coverage Factor

8 Search Area Determination - Trackline Overdue, Position Uncertainty, Time

9 Uncertainty

10 Probability of Detection

11 A = TVS

12 Assessment Activity

The days programme covers:



In this order:

Welcome and introductions.

Charts, Plotting Positions, Calculations, Plotting Courses

Morning Tea

Tides, Leeway, Coverage Factor

Lunch

SAD, SAC, POD, ATVS

Assessment

Afternoon Tea

Wrap up



Charts



Chart Information
Including Title & Scale



Tidal Diamond

Longitude
From North Pole 
To South Pole.
Furthest apart at 
The Equator.
DO NOT use
to measure
distance!

Latitude
Parallel with Equator.
Equal distance apart
everywhere on Earth

1 degree Latitude
= 60 Nm
1 Minute
= 1NM



Compass Rose
Also on Plotting Tool

Place Centre over position
Ensure 0-180 line is perfectly aligned
With True North & South
Or

90-270 line is perfectly aligned with
Latitude line



2:PLOTTING
Positions







Practice examples

1.Plot: 350 10.87 S 1740 09.6 E
What is there ?

2.Plot: 350 11.38 S 1740 12.0 E
What is there ?
What is the distance between those two positions ?

3. Plot: From 350 12.0 S 1740 08.5 E  bearing 3200T range 1.3 Nm
What is there ?

4. Plot from last position: range 3.5 Nm bearing 1860T
What is there ?



Calculations
Time – Speed - Distance





Plotting
Courses and Direction





Tides



LAT = Chart Datum

The tide state for chart depths 

https://www.linz.govt.nz/sea/tides/introduction-tides/cause-and-nature-tides

https://www.linz.govt.nz/sea/tides/tide-predictions

https://www.linz.govt.nz/sea/tides/introduction-tides/cause-and-nature-tides
https://www.linz.govt.nz/sea/tides/tide-predictions


Tide 

Diamond 

refers to 

location on 

chart

Hours before 

or after High 

Water

Direction water 

is moving 

TOWARDS

Rate (speed) 

water is moving 

(Nm per hour) in 

Knots







Leeway





Search Area Determination







Coverage Factor









Search Area Determination

Trackline Overdue
Position Uncertainty

Time Uncertainty



Probability of Detection





o To increase POD:

o Multiple searches of same area

o Reduce track spacing

o Aviation and maritime search of same area.

o C = 1  

o POD 1st Search 79%

o POD 2nd Search 96%

o Cumulative POD  Cm =     n C1 + ……..Cn

Coverage Factor / Probability of Detection





A = TVS



o T = A / (V x S)

o V = A / (T x S)

o S = A / (T x V)

o A = Area to be searched in nm2

o T = Time in decimals of hours

o V = Velocity is the sum of speed of search vessels

o S = Track spacing in nm

Factors and Formulas





Assessment



v


