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1. SAR CALCULATOR APPLICATION OVERVIEW

The SAR Calculator has been designed to assist SAR practitioners with search planning
calculations, in accordance with accepted Search and Rescue procedures and practices.
The application should be used in conjunction with standard operating procedures and
should not be considered the primary source for the SMC decision making process.

The SAR Calculator has been developed using the methodologies adopted in the Australian

National Search and Rescue Manual.

The SAR Calculator is designed to run on the Microsoft Windows environment. The software
has been tested on Operating Systems (OS) using version 4 of the .Net Framework or later.
The software may have problems running on earlier versions of the .Net framework.

The SAR Calculator and SARC_Map applications are designed for 96 DPI display settings
(100% font size). Display issues may result for DPI settings greater than 96. To adjust or
check the DPI configurations consult the OS display settings.

For installation simply Drag & Drop the SAR Calculator folder from the USB drive to the
desired location on your PC (i.e. My Documents Folder, Operational Network Drive etc.).
Alternatively the application can be run from the USB drive itself. To start the application

double click on the “SAR Calculator.exe” file.

The design concept of the SAR Calculator is to provide a portable, uncomplicated
application that operates in a stand-alone environment with no reliance on external

databases that allows for quick and precise calculations in place of manual SAR worksheets.

SAR Calculator [0 On start-up the application loads a Floating Window that

presents the user with a quick access menu to the different

modules and functionalities of the program. The Floating Menu

-

is designed to be relatively unobtrusive and can be positioned

anywhere on the users screen, where it will by design stay on

Search
-

top of all other active windows.

3
§

To access the different modules simply click on the desired

menu item. Depending on the element either a new window will

il
fit

be opened to allow access to the module or a list will be
presented with various calculators and tools that can be

double-clicked on to activate.
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TIPS & TECHNIQUES

COORDINATES
A number of the modules require input of Latitude and Longitude for positional reference.
The application requires the following formatting for this coordinate system;
Latitude
o Degrees Minutes & Decimals of minutes (6 digit)
e Ranging from O degrees at the equator to 90 degrees at the poles
¢ Hemisphere Reference (N = north, S= south)
e ie.251530S
Longitude
o Degrees Minutes & Decimals of minutes (7 digit)
e Ranging from O degrees at the prime meridian to 180 degrees at anti meridian
e Direction Reference Greenwich (E=east, W=West)

e e 1355424E

DATE TIME

A number of the modules require input of a Date-Time group (DTG). The application requires the
DTG to be entered as per the computer system settings format;

Formatting:  d=day, M=month, y= year, h=hour, m=minutes

Example: 16™ Feb 2016 @ 09:17UTC
AUS/UK: "dd/MM/yyyy hh:mm" = “16/02/2016 09:17"
USA: "MM/dd/yyyy hh:mm" = “02/16/2016 09:17"
ICONS

Opens an interactive calculator tool

Performs a calculation and returns the applicable results

]
Resets the module ready for a new calculation

Opens Target Selector

‘\_ Solution Wizard

Opens Interactive SAR Light Calculator
Opens Interactive Time Calculator

Toggle to set floating window status (right click form to access context menu)
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MENU ITEMS

In each of the main modules is a Menu strip which provides access to certain functions and
tools. The Menu is a consistent throughout the application and is comprised of the
following;

* File menu
= New -starts a new calculation
= Open -opens an existing calculation
= Save -savesthe current working calculation
= Save As - saves a copy of the current working calculation
= Close - exits the module

= Tools menu
= Provides access to a range of tools or functions to assist in the calculation type

= Solutions menu
= PDF / Text File / Print — Exports the results of the calculation to the document type
selected;

= Sendto
= Coords - sends the calculation result to the Coords module (generate search
legs and waypoints)
= SARC_Map File — sends the calculation result to a mapping file that can be
opened and viewed in the SARC_Map application

= Solution Wizard — guides through the creation of a comprehensive SAR solution
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2. MARITIME DRIFT MODULE

The Maritime Drift module is designed to perform the complex calculations associated with

Worksheet 1 in the National Search and Rescue Manual, providing the user with a drifted

maritime search area based on the parameters for a particular target, time and

environmental conditions. For a comprehensive understanding of drift planning please
consult the National Search & Rescue Manual (NATSARMAN).

Drift Planning (WS 1} —

File Tools Solutions

Select a Drift Calculation type

Oceanic Drift

I'N

Drift Planning (WS 1} - m}
File Tools Selutions
Oceanic Drift

Details
Tait | Claﬁ‘-\Poweg:z?::!:c“xFlunaboLﬂ < | ®‘
LKP {Lat/Llong): | 231500 [s | 1534500 [E v|
Calculation Drifted Datum .Rou'te |
LKP DTG (UTC): | gt o
Start Search: I Time @
Finish Search: R S Wind =
Sea Cument; | 220 ‘{Deg T | 15 ‘ knots
WindVelocty: | 150 [@Dea T [ 20 | keots
Factors
Dift Error de): Fix Ermrors (am);

S = Distress Craft:
Safety Factor: Search Craft:
Results
Search Area Shape: Circle or Square
Search Area SGNM: 254 (324 Bounded)
Search Area Datum: 23 24.315 153 09.60E
¥ Oear | [] Wind Current Appied EE Process

Coasi bt
Drift Planning (W5 1} = O
File Tools Solutions
Oceanic Drift
Detzils
Craft'Power Vessels\Runabout - | [
Target: Swamped | 5®4

LKP (Lat/Longk: | 231500 [s v| 1534500 [ v|
Calculation: Drifeed Datum .Hm.rte [ |
LKP DTG (UTC): |Gt &
Start Search: = Time: @
Finish Search: Wind =

SeaCurent: | 220 |@egT) [ 15 |knats
WindVelocty: | 150 |(Dea D [ 20 | knos
Factors
Dirft Error (de) Fix Emors (nm};

E Distress Craft:
Safety Factor: Search Craft:

Results
Search Area Shape: Rectangle

Search Area SGNM: 480
Search Area Datum: 23 25.195 153 06.18E

¥ Clear [#] Wind Current Appiied

Access to the Maritime Drift Module

is

achieved by clicking on the ‘Maritime Drift’

menu item on the SAR Calculator floating

window.

Select from the two Drift Calculation options

available;

e Oceanic Drift (refer to section 4.7 of the

National SAR Manual)

e Coastal Drift (refer to section 4.8 of the

National SAR Manual)
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User Guide

e To start a new Drift Calculation select ‘New' from the File menu and select a drift
calculation type (oceanic or coastal);

e Click on the Target icon to select the applicable target (note: target leeway &

current factors are imported on selection);

Maritime Drift Targets E

Select 3 Tanget;
- Person in Water -
- Liferafts - Maritime i
-- Liferafts - Aviation

(- Person Powered ‘_.-:_
- Power Vessels

. i Funabout - Purt

Runabout -V Hull

Runabout - Swamped fa
Runabout - Half Cabin

Funabout - Centre Console

i rh Bk Al 2

o Enter the last known position (LKP) of the target : Latitude and Longitude

e Enter the LKP date time group

e Enter the time UTC that the search will commence

e Optional: Enter the fime that the search is planned to conclude (leave blank for basic
radius area / sector search)

e Complete the average Sea Current Direction and Speed fields

e Complete the average Wind Direction and Speed fields

e Set the Error Factors in accordance with NATSARMAN Appendix J

e Optional: Check / Uncheck the Wind Current Applied (by default this is not applied)

e Click on the Process button to perform the Drift Calculation

Results

The Maritime Drift module will provide the following results;

e Search Area Radius (in nautical Miles based on the Calculated Datum);or

e Search Area Shape (based on the Calculated type)

e Search Area Square Nautical Miles

e The Calculated Search Area Datum for the target that the above results are based

Note:

To drift Route instead of a Datum open the route editor, complete the applicable fields and
check the 'Drift as Route' checkbox. Apply navigation errors (dre) in accordance with the
recommendations in NATSARMAN Appendix J

Version 3.0 6



SAR Calculator

User Manual

Solution Menu Options

Dintais

Taget:

Drift Planning (W5 1] -
File  Toals
Coastal Drft

Solutions |
Drift Plot v
Send to ¥

Solution Wizard

o Dirift Plot: Creates a comprehensive Drift Plot calculation report that can be printed or

saved as a PDF or text document

e Send to: The calculation can be sent to the Coords module, where the Search area can

be developed. The plot can also be sent to a SARC-Map file to be viewed in the SAR

Calculator mapping application (SARC_Map).

e Solution Wizard: Guides the SAR practitioner through a number of the SAR Calculator

modules to complete a comprehensive SAR plan solution.

Tools
Route [EH
Light
Time @
Wind =

Worksheet 1 SAR Calculator
OCEANIC DRIFT PLOT {Drifted Datum}

Drifted Target Type: CraftiPower Vessels\Runabout - Swamped

Data Valid for: 23/08/2016 04.00UTC

1. Target (LKP) 23 15.00S 153 45.00E

2. Sea Current Position: 2336235 153 25 50E (BD:220/27 8)

3. Wind Current Position 23 29575 163 12.90E (BD:244/32.8)

4 L eeway Drift Left Position 2325125 153 08.10E (BD:253/35.4)

5. Leeway Drift Right Position: 23 23.495 153 11.16E (BD:255/32.2)

6. Search Area Datum Position: 23 24,315 153 09.60E (BD:254/33.8)

7. Search Radius 9

8. Search Area: 254 sgnm

Note: All Bearings & Distances (BD) are referenced fram the LKF coordinates (1)

Oceanic Drift Plot Solution Example (print Version)

The Drift Module provides the option to either drift a Datum or a
Rout which is accessed by the Route Editor tool.

The Last Light and Time Difference calculators interact with the
module to assist in determining hours of drift to be applied to the
search plan.

An average Wind Calculator is available to determine the mean wind
effect over the drifted time period, should the winds over the
duration be known to have had variances in magnitude.
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3. LAND PLOT

The Land Plot module is designed to perform the functions of the Worksheet 4 calculations,
as contained in the National Search and Rescue Manual. This module allows for the
development of a single point datum based plot or for a two point datum plot to construct a
route trapezoid search area. Additionally a stage 2 Route Buffer area can be created in this

module. For a comprehensive understanding of search planning please consult the National

Search & Rescue Manual (NATSARMAN).

Access to the Land Plot module
is achieved by clicking on the
'Land Plot menu item on the SAR
Calculator floating window.

Two calculation options are
available to choose from;

e Stage 3:

(Circle of Probability around a
datum and Route Trapezoid

e Route Buffer: (Stage 2 Area)

User Guide - Single Point Datum

Land Plot {W5 4} —

File Tools Solutions

Select a Calculation type

P Y i

g B
. """'w"\_

- Stage 3

£

Rpute_ ELI‘H:E':E

1. Select New from the File Menu and select the Stage 3 option;

2. Enter the LKP Latitude / Longitude (Deg Min Dec)

3. Enter the LKP DTG;

4. Enter the applicable Fix Errors in accordance with Appendix J (NATSARMAN);

5. Select an appropriate Safety Factor (default 1.1)

6. Click on the Process button to generate results.

Version 3.0
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Results - Single Point Datum

The Land Plot module will provide the following results;

e Search Area Radius (in nautical Miles based on the Calculated Datum)
e Search Area Square Nautical Miles based on the search radius (a boxed up

calculation is also provided)

e The Calculated Datum for the target that the above results are based on.

User Guide - Multi Point Datum

(Route Trapezoid)

1. Select New from the File Menu and
select the Stage 3 option;

2. Enter the LKP Latitude / Longitude;

3. Enter the LKP DTG;

4. Click on the Route button to open the
Route Editor. Enter the route details
either as Lat/Long coordinates or
Bearing/Distance and click apply;

5. Enter the applicable Fix Errors in
accordance with NATSARMAN Appendix

J;

Land Plot {WS 4} 2 %
File Tools Solutions
Route Trapezoid
Target LKP: 343000 |5 | [11757.00 [ ~|

LKP DTG (UTC): [17/09/2016 22:00 [ |Route B |

Fix Erors {nm
Distress Craft;

Search Craft:

Factors
Safety Factor: m Naw Ermor (dre): :_1["“'.3':'

Results
Search Area Dimensions: 12635 x 3875

Search Area Size:
Search Area Radius:

6.107
34 28488 11917.82E

|5 Cexr | (B8 Process |
6. Select an appropriate Safety Factor
(default 1.1) and Navigation (dre) error
(default 10%);
7. Click on the Process button to
generate results.
Route Editor
Daturm Latitude Longitude DTG Speed (kis) Track (T) Distance {nm)
1 34 30.005 117 57.00E 17/09/2016 22:00 090
2 34 28 565 120 22.56E 17/09/2016 23:12
Cancel Ep Clear Calculate as a Route B8 Calculate Apply

Route Editor

Note: Checking / unchecking the "Calculate as a Route” checkbox determines whether

calculating a Route or a single point Datum (based on the LKP).

Version 3.0
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Results - Multi Point Datum (Route Trapezoid)

The Land Plot module will provide the following results;

e Search Area dimensions (average of sides of the trapezoid)

e Search Area Square Nautical Miles based on the multiple datum's associated with a
route trapezoid

e Search Radius for the start datum and final point datum

User Guide - Route Buffer

1. Select New from the File Menu and |-2nd PlotiWs 4} - X

. File  Tools Selutions
select the Route Buffer option;

Foute Buffer
2. Enter the Waypoint coordinates
(Latitude / Longitude) for the start | WEE | AE | JONGREE
1 17 00.00S 135 15.00E
and end locations of the route; 2 | 17 30.005
3. Enter the LKP DTG: LKP DTG (UTC):  |1002/2016 00:00 ||
4. Enter the buffer parameters to be Distance Either Side: nm
applied around the route (standard Distance Before: nm
10nm either side, 5nm before and Distance After. nim
Gf‘rer‘) Results

Search Area Dimensions: 57.5nm x 20nm

5. Click on the Process button to s o SR 1080

generate results. Centre of Search Area: 17 15.028 135 29.94E

F3 Clear .

Results - Route Buffer (Stage 2 area)

The Land Plot module will provide the following results;
e Search Area dimensions (based on the route distance and buffer parameters)
e Search Area Square Nautical Miles

¢ The centre coordinated of the route with before and after buffers applied.

Version 3.0 10
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Solution Menu Options

Land Plot {WS 4

Route Trapezol

Tanget LKE

File Tools [ Solutions |

Search Area Plot  »
Cendto b

Solution Wizard

e Search Area Plot: Creates a Plot calculation report that can be printed or saved as a

PDF or text document

e Send to: The calculation can be sent to the Coords module, where the Search area can

be developed. The plot can also be sent to a SARC-Map file to be viewed in the SAR

Calculator mapping application (SARC_Map).

e Solution Wizard: Guides the SAR practitioner through a number of the SAR Calculator

modules to complete a comprehensive SAR plan solution.

Warksbeer 4 SAR Calculsor
ROUTE TRAPEZOID

LKP Position: 34 30005 17 57T.00E

DTG at LKP (UTC) 0E/02/2016 22:00

Mumber af Datum Plots 2

Foute Track Miles: G0nm

Factors

Cambined Fixed Errars 18.Tnm

Search Safety Facter apphed

Elir:h R;gug; P ot
Diatwrn 1:

Search Radius:

Datum 2:
Search Radius:

Route Trapezoid:

1.7

34 30,005 117 57.00E
12nm

3337.855 117 20.94E
18nm

Arpa (sqnm): 2,786
Coordinates;

34 45705 117 52.80E
3332395116 49.32E
3312415117 30.90E
34 34 855118 15.54E

Route Trapezoid Plot (print version)

Version 3.0
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4. AVIATION SEARCH

The Aviation Search module is designed to perform the Worksheet 2 (maritime targets) and
Worksheet 3 (Aviation / Land targets) calculations, as contained in the National Search and
Rescue Manual. The Aviation Search module works in conjunction with the Track Space
Calculator (covered in detail later) and returns the optimal Search Area Coverage and
Probability of Detection results, and presents a number of compromise options that can be
considered by the user. For a comprehensive understanding of search planning please
consult the National Search & Rescue Manual (NATSARMAN).

Access to the Aviation Search module is achieved by clicking on the ‘Aviation Search’ menu item

on the SAR Calculator floating window.

Air 5earch Calculator (W5 2/3} — =AHEr

File  Edit
Search Criteria
Comected Sweep Width; [F05 Coverage Factor; [105
Practical Track Spacing: [ 1 Frobabilty of Detection: | 81%
Selected Search Height ft): [ 1000 Search Hours at 120kts: | 133
Search Parameters

Search Arez (SQ NM): 1600 Available Search Hours @ 120ds: 10

Search Compromise

Whole Area at Practical Track Spacing - (not achievable with available search hours)
Area (S0 NM) Track Space Coverage Factor POD
1.600 1 1.06 8%

Modified Area at Practical Track Spacing in Available Hours
Area {SQ NM) Track Space Coverage Factor POD Area
1.200 1 1.05 8% Vv

Whale Area at Modfied Track Spacing in Available Hours
Area (50 NM) Track Space Coverage Factor POD Area %
1600 133 079 68% 100%

Compromise Area and Modified Practical Track Spacing in Available Hours (Increment: . 1nm)

Area (53 NM) Track Space Coverage Factor POD Area %
1.320 T 055 T 83%
1.440 12 087 73 90%
1,560 ] 0.81 69% 58%

1.680 14 075 65% 105%

User Guide

1. Select New from the File Menu;

2. Enter appropriate details in the Track Space Calculator;

3. Select desired search height / track spacing and click apply;

4. Enter the Search Area details (SQNM) and Available Search Hours;

5. Click on the Search Compromise calculator icon to generate results.

Version 3.0 12
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Section Description

Search Criteria:

Results imported from the Track Space Calculator based on the target, search platform and

environmental parameters entered.

Search Criteria
Comected Sweep Width: | 1.05
Practical Track Spacing: | 1

Selected Search Height ft): | 1000

Coverage Factor:
Probability of Detection:
Search Hours at 120kts:

| 1.05

[ 81%

1133

Clicking the Calculator Icon will open the Track Space calculator for editing.

o =

Track Space Calculator {Visual Air Search} E
Lad Taracts |iamine Eomets Selected Target: Areraft <5700kg
Land
Vb Vegaston: 1550 Vgl Fly 3
Person on Land
Vehicle Fatigue: | UINFATIGUED -
Aot < Enter / Select Practical Track Spacing
At 33l Height {FT} Sweep Width Track Space Coverage Factor FOD
S00FT | 038 | 0s8 | 10 | 7w
1000 FT 1.05 1 | 1.05 8%
1800 FT 1.05 1.05 | 1.0 TH%
7 T 2000 FT i 112 | 1.0 9%
Selected Track Spacing: | 1 (LAeply ] [ Close

Search Parameters:

The size of the search and available search hours allow the module to calculate the Search

Compromise results.

Search Parameters

Search Area (SQ NM): 1600

Available Search Hours @ 120kts:

10

CIicking the Calculator Icon will open a Search Hour Conversion Calculator to help

determine search hours at an equivalent speed of 120 knots.

Convert Hours to 120 Knot Equivalent

=

Total Hours: 12 .

& Search Spesd: 'H}D. =Hours @ 120kts | 10

Version 3.0
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Search Compromise:
Provides the results based on details entered above. If there is not enough search hours
available to complete the area then a number of compromise options are generated for the

user to consider.

Search Compromise
Whole Area at Practical Track Spacing - (not achievable with available search hours)
Area (SQ NM) Track Space Coverage Factor POD Area %
1,600 1 1.05 81% 100%
Modffied Area at Practical Track Spacing in Available Hours
Area (SQ NM) Track Space Coverage Factor POD Area %
1,200 1 1.05 81% 75%
Whole Area at Modffied Track Spacing in Available Hours
Area (SQ NM) Track Space Coverage Factor POD Area %
1,600 1.33 0.79 68% 100%
Compromise Area and Modified Practical Track Spacing in Available Hours (Increment: .25nm)
Area (SQ NM) Track Space Coverage Factor POD Area %
1,500 1.25 0.84 % 94%
1.800 15 0.7 62% 113%

E] Clicking the Calculator Icon will return the search parameter and compromise results.
Solutions: The completed Worksheet can be printed or saved as a PDF document.

Edit Menu Options

e Search Criteria: opens the track space calculator with the current data for editing
e Increment: sets the track space increment to be calculated for the compromise
options. The Default increment is set at 0.25nm

Air Search Calculator (WS 2/3)
o s . = - ___ —
File | Edn |
Sean Search Criteria l
Come Increment > 10m e Fact
] 25 nm prof €
Selected Search Heght ) | 1000 Hours
Snm
Search Parameters 1nm
Search Area (SQ NM) 1600 15 am Hours
Search Compromise 2nm
Whole Area at Practcal Track Spacy 5nm preals
Acea (SQ NM) Track Space Custom
1,600 1 D A
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5. MARITIME SEARCH

The Maritime Search module is designed to perform the Worksheet 8 calculations, as
contained in the National Search and Rescue Manual. The Maritime Search module works in
conjunction with the Track Space Calculator (covered in detail later) and returns the optimal
Search Area Coverage and Probability of Detection results, and presents a number of
compromise options that can be considered by the user. For a comprehensive

understanding of search planning please consult the National Search & Rescue Manual
(NATSARMAN).

Access to the Maritime Search module is achieved by clicking on the ‘Maritime Search’ menu

item on the SAR Calculator floating window.

[ Maritime Search Calculator (WS g) . . =]
Fie Edt
Search Criteria
Comected Swesp Width: | 155 Coverage Factor: [078"
Practical Tack Spacing: | 2 Probabilty of Detection: | 67%

Selected Search Platform: | Vessel (14 FT Search Hours at 10kts: | 125

Search Parameters

Search Area (SQ NM): 250 Available Search Hours @ 10kts: 10

Search Compromizse

Whole Area at Practical Track Spacing - (not achievable with available search hours)

Area (SQ NM) Track Space Coverage Factor POD Prea %
250 2 0.78 67% 100%
Modffied Area at Practical Track Spacing in Available Hours
\ Area {SQ NM) Track Space Cowerage Factor POD Prea %
200 2 078 67% a0%
Whole Area at Modffied Track Spacing in Available Hours
| Area (SO NM) Track Space Coverage Factor POD Area
250 25 062 B6% 100%

Compromise.Area and Modified Practical Track Spacing in Available Hours {Increment . 25nm)

Area (S0 NM) Track Space Coverage Factor POD Area %
225 235 063 B1% 90%

250 25 062 56% 100%
275 275 0.56 52% 10%

User Guide

1. Select New from the File Menu;

2. Enter appropriate details in the Track Space Calculator;

3. Select desired search height / track spacing and click apply:

4. Enter the Search Area details (SQNM) and Available Search Hours;

5. Click on the Search Compromise calculator icon fo generate results.

Version 3.0 15
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Section Description

Search Criteria:

Results imported from the Track Space Calculator based on the target, search platform and

environmental parameters entered.

Search Criteria
Comected Sweep Width: 155 Coverage Factor:
Practical Track Spacing: | 2 Probability of Detection:

Selected Search Platform: | Vessel (14 FT Search Hours at 10 kis:

| 0.78
[ 67%
| 125

Clicking the Calculator Icon will open the Track Space calculator for editing.

Track Space Calculator {Wisual Maritime Search}

Vessels |MerchantShips| e

»

Search Object e
5| e Wesber. [fiD3 15257

Person In Water

m

4| 11 | 3

iy Search Platform: Viessel / Small Boat
Raft 1 Person i Fatigue: | UNFATIGUED - Selected Target Raft 4 Person
Raft 4 P

i Enter / Select Practical Track Spacing

Raft & Person

Eye Height {FT) Sweep Width Track Space Coverage Factor POD
Raft & Person

G R 5 | 1w | 7

Raft 10 Person ' "
Raft 15 Person

Selected Track Spacing: | 2

Search Parameters:

The size of the search and available search hours allow the module to calculate the Search

Compromise results.

Search Parameters

Search Area (SQ NM): 250 Available Search Hours @ 10 kts:

10

CIicking the Calculator Icon will open a Search Hour Conversion Calculator to help

determine search hours at an equivalent speed of 10 knots.

Convert Hours te 10 Knot Equivalent —

=

Total Hours: 20 . @ Search Speed: B . = Hours @ 10kts | 10

Version 3.0
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Search Compromise:

Provides the results based on details entered above. If there is not enough search hours
available to complete the area then a number of compromise options are generated for the
user to consider.

Search Compromise
Whole Area at Practical Track Spacing - {not achievable with available search hours)
Area (SQ NM) Track Space  Coverage Factor POD Area %
250 2 0.78 67% 100%
Modified Area at Practical Track Spacing in Available Hours
Area (SQ NM) Track Space Coverage Factor POD Area %
200 2 0.78 67% 80%
Whole Area at Modffied Track Spacing in Available Hours
Area (SQ NM) Track Space Coverage Factor POD Area %
250 25 0.62 56% 100%
Compromise Area and Modiffied Practical Track Spacing in Available Hours (Increment .25nm)
Area (SQ NM) Track Space Coverage Factor POD Area %
225 225 0.69 61% 90%
250 25 0.62 56% 100%
275 275 0.56 52% 110%

E] Clicking the Calculator Icon will return the search parameter and compromise results.
Solutions: The completed Worksheet can be printed or saved as a PDF document.

Edit Menu Options

e Search Criteria: opens the track space calculator with the current data for editing
e Increment: sets the track space increment to be calculated for the compromise
options. The Default increment is set at 0.25nm

Madtimg Searh oot (2 2L 08
File | Edit |_
Sean Search Criteria t
mr - Imerement 9| 1 nm LF“
Prachicsl Tr r
FBCK SPBCING s [E] 250 of |
Selacted Search Platform: | Vessl Hours
5 nm
Search Pammetens 1 nm
Search Area (S0 NM): 50 15 am How
Search Compromise 2nm
Whods Amma at Practical Track: Spac 5 nm vads
Area {50 NM) Track Space| Custom
WM k] l
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6. COORDS
The Coords module is used to create and edit search areas, apply search legs and to
generate the waypoint coordinates for the search pattern.

Search areas can be created or imported into the Coords module.

The following options are available when creating search areas;
¢ Radius and Search Datum (square or round areas);
¢ Manual (square, rectangle or trapezoid areas);
¢ Route Buffer (square or rectangle areas);
e Trackline Search (expanding leg or offset leg)

The following search patterns can be applied to the search areas;
o Parallel Leg;
e Bounded Area;
e Sector Search (Radius and Datum search area only).

Search areas can be imported from the Maritime Drift and Land Plot modules by using the
“Send to” solution method.

Components

e Calculated / Estimated Driftline:
Assists in determining the search leg alignment
Note: calculated target drift is imported with Maritime Drift module search areas

e Search Area Orientation:
Stipulates the orientation of the search area in degrees true as measured from
coordinate 1 to 2;
The orientation can be amended for square and radius based search areas;
Orientation is imported with Maritime Drift module search areas and is automatically
aligned with the target drift

e Track Spacing
Track spacing for search legs can be entered for parallel and sector search patterns
For sector searches the track space refers to a Mean Track Spacing

e Search Leg Alignment
The alignment of the search legs can be amended to best suit the search plan

e Direction of Turns
Nominates the direction of turn between search legs for the sector search pattern

Search Area Graphical Display

e Show Drift / Show Legs checkboxes control whether the Driftline and Search Legs are
displayed

o The number of parallel search legs displayed are indicative only and are primarily for the
purpose of determining the search leg alignment

o Rectangular and Trapezoid search area shapes may not be to scale and/or displayed
proportionally, however the output solutions (waypoints, SAR solution and SARC_Map
file) will all be accurate.
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Solutions

A list of coordinates and search leg waypoints can be generated from the Solutions menu.
The coordinates can be printed or saved to a PDF or text file document or sent to a GPX file.

The search area coordinates and search leg waypoints can be sent to a SARC_Map file for
viewing in the SAR Calculator mapping application (SARC_Map).

Search Plan Coordinates

File Edit Solutions

Eile

Edit

Search Plan Coordinates

Solutions

Calculated Target Driftline: | 285

Search Leg Alignment

Search Area Onentation: 180 Area SQNM:

Track Spacing: |

1

Refresh

Calculated Target Drftline: | 235

180 | Area SONM: 13

Search Leg Orientation

Mean Track Spacing:

[ 75 ]

Direction of Tums: Leﬂ| L

Parallel Search Pattern

Sector Search Pattern

Sanrch Plan Cocedinatas abukanr
WAYPOINTS
Sector Search Total Search Track Miles: 95 nm
WPT Cooidinalas Leg Sepmen Track (T} Dt (MM
08 55.005 100 00.00E

2 1005005 100 00.00E -2 180

3 10004575 099 57.93E 2-3 Z82 21

i 09 55435 100 02.04E . 34 024 10

5 09 56.655 100 03.72E -3 126 2.1

E 10 03.345 099 56.23E ol 228 0

7 10 01.545 089 55.17E &7 330 2

B 09 5E455 100 04.30E q T8 072

5 10 00525 100 05.04E B0 73 2

1 09 5% 485 (649 54 95E 5 -1 P |

" 019 57505 (69 5560 =11 s F3

12 10 0Z.505 140 04, 38E B 12 124 il

k] 10 04,045 1480 02 94E 12-13 243 F3

b 019 55955 69 57.01E 7 13-14 3124 LI
a 019 55115 69 58 94E 14-15 G i
£ 10 04 8595 140 01.02E i) 15-16 1458 i

Sector Search Waypoint List
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7. ALLOCATION EDITOR

The Allocation Editor is used to assign search legs or bounded search areas to SAR units.
Allocations can be generated for either Maritime or Aviation search platforms.

Allocation Editor El
B O ®%sS-0 B3 B8 x & @
Search On Search Search Area Time on Flip Entry ;
Callsign Type St Eridianee Height Bt Task Search Legs / Datum ETD o Poirt Task Notes  Published
BK17 30 130 500 Al Parallel Leg  ~ 5 24/08/20162130 | 81 O 0
VH-ABC R4 75 100 800 B1 Parallel Leg = 6:10 24/08/2016 21:30 87 O [ ]
WH-MNB C206 100 120 1200 c1 Parallel Leg = 115 24/08/2016 21:30 65 (] & 1
VHGFD crez 50 140 800 01 Parallel Leg = 16:20 24/08/2016 21:30 72 0 O
WH-LKJ P68 120 120 1200 E1 Parallel Leg = | 21:25 24/08/2016 21:30 54 O ] O
VH-ASD PA31 120 170 800 F1 Parallel Leg = 26:30 24/08/2016 21:30 54 O [ ]
RSCU23 B12 50 120 500 G1 Parallel Leg = 3135 24/08/2016 21:30 2 (] K] 1
VH-YGC Ha00 100 80 800 H1 Parallel Leg = 36:39 24/08/2016 21:30 52 O 0 O
R5CU431 | D38 | 140 240 5000 | COMMS | Comms Relay - |3250.225S 14835.82F | 24/08/201621:30 | 87 O ] O
Search Miles Required: 820 Search Miles Available: 1602 Total Search Legs: 39 Unallocated Legs: 0 Total Resources: 9

AVIATION ALLOCATION

Note: The Allocation Editor is only accessible from the Coords Module via the Solutions
Menu and only after the search area has been saved.

Allocation Editor Toolbar

The toolbar provides an orderly process for creating an allocation and generating
briefings.

L

Saves the Allocation details to the associated Coords file
Reloads the last saved Allocation

% & Adds a row for a new SAR Unit (aviation or maritime as appropriate)

=,
&

Task Editor Tool - performs system automation functions

Sets the Search Commencement time

Access to the SAR Light Calculator

==

Access to the Fuel Calculator (Aviation Allocation only)

Ve

Creates a Mapping file (to view in the SARC_Map tool)

To access / edit the search summary notes

[

Generates a PDF SAR Unit briefing

Generates a GPX file containing the assigned search waypoints

Deletes the selected the SAR Unit

& x &

Deletes all SAR Units in the allocation

iw— Exit the Allocation Editor
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User Guide to creating an allocation

e Open / create a search area in the Coords Module and select Allocation from the
Solutions Menu

e Select the desired search platform for the allocation (aviation or maritime)

e Enter the time that the search is planned to commence

e From the Toolbar add a hew SAR Unit

e Complete the data Fields as appropriate (i.e. callsign, search speed endurance efc.)

e Select a Task type from the dropdown list

e Double-click in the Search Legs / Datum cell to allocate search legs to the SAR unit

e C(lick in the Task Notes cell to add specific task notes for the selected SAR unit

e Repeat above for all other SAR unit tasks

e From the Toolbar click on the Search Summary icon to enter details about the search
that will be included in all SAR unit briefings

e From the Toolbar click the Map icon to create and view the SAR unit task in the
Mapping application

e From the Toolbar click on the PDF icon to generate a comprehensive briefing the
selected SAR unit

e From the Toolbar click on the GPX icon to create a waypoint file for the selected SAR
unit

Task Types

The Task Types is dependent on the type of search area that was sent to the Allocation
Editor from the Coords Module. The task types available are;

Parallel Leg - for search areas that have search legs applied
- search legs can be shared amongst SAR units

e Bounded Area - for search areas that do not have search legs applied
- the bounded area can be sub-divided to assign to multiple SAR units

Sector Search - for search areas created as Sector search
- search legs can only be assigned o one SAR unit

Trackline Search - for search areas created as Trackline search
- search legs can only be assigned to one SAR unit

Comms Relay - additional activity available for Aviation allocations only
- can only be assighed to one SAR unit

e 0OSC - additional activity available for Maritime allocations only
- can only be assigned to one SAR unit

Task Editor Tool

The Task Editor Tool provides functions to assist in the creation an allocation.
The Task Editor Tool is search type dependent, providing features appropriate to the task.
The two main features are;

e Automation of search leg allocation
e Splitting a bounded search area into multiple sub-areas

Following is a brief explanation of the Task Editor Tool for Parallel Leg and Bounded Area
search types.
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Parallel Leg ~ System Allocate

To utilise this function first add all SAR units to the allocation, set their parameters (search speed
and endurance) and set the appropriate task from the dropdown list.

From the Toolbar select the Task Editor Tool icon and click on the System Allocate item. Search legs
will be assigned to all SAR units that have been set with a Parallel task.

The following rules apply if the allocation is based on a Parallel Leg search area;

= Search legs will be allocated in the order that was designated in the Coords Module (starting at
the search leg alignment location);

=  Where possible an equivalent number of search legs will be allocated to each SAR unit;

= The number of search legs will be limited to the on-scene endurance of the SAR unit.

To clear the allocated select Clear All from the menu.

Wilocation Edrtor”

HO®S-6 B30

lliocation Editor

HOonE | B2

l.'_re.ar Al . Clear All
oo _[
RSCUS00 System Allocate Set Sub-Areas
Parallel Leg Bounded Area

Bounded Area ~ Sub-Areas

This function allows the bounded search area to be sub-divided into multiple areas, which can then
be shared / allocated to multiple SAR units.

From the Toolbar select the Task Editor Tool icon and click on the Set Sub-Area item. The following
editing window will be displayed. Select the appropriate number of areas to split the search area
into and select apply.

Bounded Sub-Areas Bounded Sub-Areas
Mumber Sub-Areas: 1 R Mumber Sub-Areas: 3 w
Sub freasize: | 1541 SQNM Sub Area size: | 514 SQNM

Cancel Apply Cancel Apply

Double click in the Search Area/Datum cell of the desired SAR unit to allocate with bounded area.
The following window will be displayed to select the preferred area from.

b "m'am Task Saarch Area / Datum
Bounded Area Allocation
Select Area: o
1
Cancel 2
3

Comms Relay / OSC

SAR units assigned with Comms Relay or OSC tasks will be automically located adjacent to the search
area for the endurenace of the search (limited to the units on-scene endurance). The datum for the
task can manually be overwritten if prefered.

Version 3.0 22



SAR Calculator User Manual

Allocation Editor® El
HO®E- BI2BE 8RB &I

Search Summary

A MAYDAY distress call was received from commercial fishing vessel 'Big Catch' in position 35 305 109 45E.

The skipper advised that they were taking water and that the crew members were abandaoning to a life raft Subsequent attempts to establish communications with the crew
have failed. The operator has advised that there are four crew on board the vessel and that the liferaft has an orange canaopy and is fited with a drogue. All crew have a life
jacket A distress beacon is on board the FV but has notyet been detected.

This search involves 9 aircraft MerchantVessel 'Sea Going' will remain in the search area as a rescue platform and will be monitoring Channel 16.

Comms Plan Frequency: 1231

RSCU461 has been tasked as the communciations relay platform for this search. All search units are to establsih comms with RSCIU461 approaching their search areas and
arrange for Ops Normal reporting SKEDS. Report any sightings to RSCU461 for on passing to the RCC.

Search Objects
[ Broken Vegetation Debris [ Fire [ Ground Scars Life Jackets [ Warker Dye Movements Person in Water [] Wreckage
[ Bumt Vegetation Distress Beacon Flares [ Ground Signs Lifersft/Dinghy Miror Signals il Slick [ Smoke Save & Close
Search Miles Required: 820 Search Miles Available: 1602 Total Search Legs: 39 Unallocated Legs: 0 Total Resources: §
Search Summary Editor
@ SAR Calculator Map = x
File
Find Location: Go Allocation Mapping File Map View
Hiep Enth
Zoom Level
.
Coordinates

3201045 150 03.90E
A Mark [ Map Scale

[ Map Marker Hide Map

Search Plans

B @B @ % x

[ Select Al 3

2

] VH-ABC

] vH-ne v

Show Labels

L] Shwe Boumstary Q
Bearing & Distance Tool

A From H |5

A To

L ]

Allocation Mapping View

SAR Unit PDF Briefing Document

The briefing document that is generated from the Allocation Editor contains the following
information;

= The search summary and communications plan;

= Alist of appropriate search objects;

= Search Area First and Last Light (UTC);

= Task Details, including type of search, designator, search height and entry/exit points;
= Task Notes specific to the SAR Unit being briefed;

= Waypoints List;

= Search Plan Snapshot;

= SAR Task Debrief Form.
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8. SOLUTION WIZARD

The Solution Wizard guides and integrates a number of the SAR Calculator modules to
produce a comprehensive SAR Solution.

Starting the Wizard

i i Drift Planning (W5 1 ]
The Solution Wizard can be accessed from the it Rlanning (W 13

Maritime Drift and the Land Plot modules through

File Tools [ Sc:lutians.

Solution Wizard
the Solutions menu. Sl SRR
Diatads Dirift Plot [
\ i i Target Send to ¥
Click on the Wizard Wand to Progress Stages
The five stages of the Solution Wizard are;
4 Create the Search Area: Maritime Drift / Land Plot Module
% Search Parameters: Air/Maritime Search Module
4+ Search Pattern Coords: Coords Module
4 Search Plan Solution: PDF SAR Solution
Solution Wizard
" Create the Search Area {L
Target and Platform g Click on the Wizard Ball for local

tips af each stage
Search Parameters :
Click an the Return Arrow to go back

> S
Search Pattern Coords to the previous stage

i o Click on the Exit Door to concel the
E-.ia . ﬁ‘ Search Plan Solution Fﬂi Wizard

Wizard Icons

™ After processing the necessary data at each stage the Wizard Wand will appear

to allow access to the next stage

n Clicking on the Wizard Ball will provide tips for progressing at each stage of the
solution

Press the return arrow to go back to the previous stage of the solution

F‘a Click on the Door at any stage to exit the wizard

Version 3.0 24



SAR Calculator User Manual

. SAR Solution

The SAR Solution is generated in a PDF document and contains the following
information;

e Target Details and Description
User defined input

e Search Area Modelling Data
Imported from the Maritime Drift/ Land Plot modules

e Search Parameters
Imported from the Track Space Calculator & Aviation / Maritime Search modules

e Search Area Details
Imported from the Coords module

e Search Area First & Last Light
Calculated for the centre of the search area for the day the solution is created

e Search Area Snapshot
Captured through integration with the SARC_Map application (if available)

e Search Leg Waypoint List
Generated by the Coords module (option to also generate a GPX file)

e Allocation
Option to save the Coords data to allow an Allocation o be created

Handling of Search Compromise - reduction in Area

Search area compromise is achieved by reducing the radius of a Square or Sector
search area by the factor of the total area selected. In doing this the search datum
always remains the centre of the search area and only the extremities are trimmed.

For Route Trapezoid searches each of the calculated circles of probability are reduced
by a factor that results in achieving the approximate compromise sqnm selected. In
doing this the datum’s are retained in the search area while the bounds of the area are
trimmed.

For the Route Buffer search the compromise is applied to the buffer either side of
track element, resulting in the bounds of the area being trimmed whilst always
retaining the route within the search area.
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9. CALCULATORS

This module provides access to a variety of calculators to assist the SAR practitioner.
Included are;

e ATVS Calculator

e Track Space Calculator (Aviation and Maritime)
e Intercept & Escort

e Grid Convertor

e Cumulative POD Calculator

e Fuel Endurance Calculator

SAR Calculatorn

lato
)

Maritime . .
Access to the Calculator module is achieved by
m clicking on the 'Calculator’ menu item on the SAR

Ty e Calculator floating window. A list of calculators will
be presented. Double clicking on a desired calculator

will open it in a separate window.
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ATVS CALCULATOR
SAR Formula: A=T.V.S

Given any three of the above values the ATVS calculator can be used to find the 4™ value.

A= Area (SQNM)
T= Time (search hours)
V = Velocity (knots)

S = Track Spacing (nautical miles)

User Guide

ATVS Calculator

Fioct Caicustion Tio]
Saarch Area Coverage
Search Time Required
Search Speed Required
Track Spacing Reguired

Search Area Coverage

Area (sqnm): |

Time (hrs): 0
Velocty kts) 0
Spacing (m): o

Enter the know values in the remaining fields

Click on the Calculate button to return the result

Select the unknown value to calculate from the drop-down menu

ATVS Calculator

Search Areg Coversge -
Area sanm): | gpp
Time {hrs}: 15
Velocty fdsl: 120

Spacing fnm); 5

Width: | lengtht |

Mumber of Search Legs:

Search Leg ETI jminz):

D Raverze Legs

[] Buffer {15%)

Task Hrs: 20 - Aircraft Reqd: | 7.5

Calculate

Compare

[ 0

Note: If one of the dimensions of the search area is known and entered (width or length)
the calculator will then populate the humber of search legs and search leg ETT.
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The Aircraft Req'd result is based on the Time required / available divided by the Task
Hours. The task hours can be changed by selecting from a drop-down list.

It is possible to store results from a calculation for comparison with further
calculations using modified search parameters by clicking the Compare button (i.e. if
there are insufficient aircraft to search the area at the optimum track spacing then
conducting a review of the track space or search speed or area coverage). In this case

do not use the clear button but adjust the parameters and re-calculate the results.

ATVS Calculator

Search Time Required =

Velocity =) 120 [7] Raverse Legs

Width: 20
Area (sqnm): 1200 Mumber of Search Legs:
Time fhrs): [ 10 Search Leg ETI {mins):

Length: 60

60

12

[¥] Buffer (15%)

Spacing {nm): 1 Task Hrs: 20 » Aircraft Req'd: | 5.8 S
Comparisons

# Area{sgnm)  Time (Hrs)  Velocity (Kts) Spacing nm) Assets Reqld Task Hr=

B 1200 20 120 05 115 20

7 1200 13.33 120 0.75 ir 2D

3 1200 10 120 ] ha 20
Advanced Calculator with Comparisons
ATVE Calculator =1EC)

Search fArea Coverage -

Time {hrs): 10
Velocity fds): 50

Spacing (nm): 75

Area {sqnm): | 675

Clear

Compare

Basic Calculator
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TRACK SPACE CALCULATOR (AIR SEARCH)

The Track Space Calculator returns the corrected sweep width, coverage factor and
probability of detection results for visual searches over water and land in accordance with
Tables I-5 and Tables I-6 in the NATSARMAN. Correction factors for search speed, weather

and vegetation factors are also applied.

Track Space Calculator {Visual Air Search} j E
Land Targets | Markime Targets | o Target: okt 4 Peson
Water s
(|| Visibiity: |10 Kms »|  Weather: | WINDS< 15KTS -
Person In Water |
Person n Weter with Ftaon Del S\l Fatigue: [UNFATIGUED = Platform: [FIXEDWING v | Speed:
b T omons M Enter / Select Practical Track Spacing
Flnlk & Pemon Height (FT}) Sweep Width Track Space Coverage Factor POD
RaiBF oo 500 FT 143 | 143 | 1.0 | 79%
Raft & Person ; :
Raft 10 Person
1500 FT 143 | 143 | 1.0 79%
Raft 15 Person . i
=l = | ; 2000 FT 143 | 143 | 10 9%
Selected Track Spacing: | 15 Apply Close
User Guide

e Select the Land Target / Maritime Target tab as appropriate

e Select the search object from the list

e Select the appropriate criteria from the drop-down options (Visibility, Weather etc.)

o If desired, enter a Practical Track Spacing in the Track Space field (white background)

o Read off the Search Parameters in the table

o When using in conjunction with the Aviation Search module (W52/3) select the row for
desired search Height and click the Apply button to export to the Aviation Search module.

Version 3.0
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TRACK SPACE CALCULATOR (MARITIME SEARCH)

The Track Space Calculator returns the corrected sweep width, coverage factor and
probability of detection results for visual searches using maritime assets in accordance with
Tables I-3 and Tables 1-4 in the NATSARMAN. Correction factors for weather and observer
fatigue are also applied.

Track Space Calculator {Visual Maritime Search} E
Vessels | Merchant Ships Details
Search Object - s
5| e Wesbe: (VINDS 152575 8
Persan In Water ‘__ ‘
= iy Search Platform: Vessel / Small Boat
Raft 1 Persan || Fatigue: |UNFATIGUED - Selected Target: Raft 4 Person
Raft 4 P,
Gk Enter / Select Practical Track Spacing
Raft & Person
Eye Height {FT) Sweep Width Track Space Coverage Factor PQD
Raft & Person oo T
gFT | 148 | 145 | 1D | T
Raft 10 Person : 0 . I
Raft 15 Person = |
4| I | } i | | | | ]
Selected Track Spacing: | 2 Apply Close
| (Aenly ] | |
User Guide

o Select the Search Asset type tab as appropriate (vessel or merchant ship)

e Select the search object from the list

e Select the appropriate criteria from the drop-down options (Visibility, Weather etc.)

o If desired, enter a Practical Track Spacing in the appropriate eye height track (white cell)

e Read off the Search Parameters

o When using in conjunction with the Maritime Search module (WS8) select the row with the
desired Eye Height and click the Apply button to export to the Maritime Search module.
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INTERCEPT & ESCORT TOOLBAR

The Intercept and Escort module is used to determine a point of intercept between two
moving crafts.

The Intercept and Escort calculator returns the Ground Position of Interception (GPI) latitude

/ longitude, time of intercept and bearing / distance to the GPI for the escort craft.

Intercept & Escort n

File  5olution
Target Craft

Posion [253000 [5 v| [1510000 [e v| e [11/02/201600:30 | Tmck(m [ 270 | Speed| 15 |

Escort Craft
Posion (260000 |5 | [1500000 | | DG [1V/02201601:15 [M| whedm [020720] Speed| 120 |

GPI - Escort [] Aoty Wind 2o Targt

locaton | 2529985 150 39.84E pre | 11/0272006142 | gt . | | |EB Caleulate

Enigny| 27 Baaring (T} | 050 Distarice | 46 {nm) Tme B8 | | |5 New
User Guide

o Click the New button to start a new calculation
e Enter the Target details;
o Position (Latitude / Longitude)
o Date/ Time that the target was at that position
o The Track and Speed of the target craft
o Enter the details of the Escort (intercepting) craft;
o Position (Latitude / Longitude)
o Date/ Time that the target was at that position
o Wind direction and speed
o Speed of the Escort craft
o Select / de-select the Apply Wind to Target box as appropriate (do not apply to surface
targets i.e. vessels / vehicles)
o Click the Calculate Button to return the Intercept & Escort Results

Tools

Included in the Intercept & Escort module is quick access to the First-Last
JJQJ t &

Light and Time Difference calculators to assist the SAR practitioner in
ime

planning.

Solutions

The intercept and Escort calculation can be send to a SARC_Map file to be viewed the SAR
Calculator Mapping application (SARC_Map).
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GRID CONVERTER

The Grid Converter provides functionality to convert between the Universal Transverse

Mercator (UTM) Coordinate System and the Latitude Longitude Coordinate System.

UTM results return the Longitude Zone and Latitude Band and the Easting / Northing

coordinates to placement of 1m?.

Latitude/Longitude results are returned as Degrees Minutes and Decimal Minutes.

Grid Converter

Convert Lat/Long to Grid (UTM)

Lat/long 232540 S v 1482531 £

Zone: 55K, E 645263 N 7408899

CIN’

Lat/Long to UTM

Grid Converter

UTM Zone 55 -

Hemisphers 3 -

2335405 148°2531E

Convert Grid (UTM)to Lat/Long

Eastings 645080
MNothings 7390444

) g

UTM to Lat/Long

User Guide

e Click the Reset icon to commence a new conversion

e From the drop down list select the desired conversion type;
o Convert Lat/Long to Grid (UTM); or

o Convert Grid (UTM) to Lat/Long

Read off the results in the answer field

Enter the known coordinates and associated details;

Click the Calculator icon to convert the coordinates
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CUMULATIVE POD CALCULATOR

The Cumulative POD calculator returns the percentage value of the probability of detection
following one or more search efforts of a particular area. The cumulative POD provides a
measure of search integrity. For more information refer to the NATSARMAN Appendix | POD

Graph.

The calculator offers two methods: Auto and Manual.

User Guide - Auto Method

Cumulative POD Calculator

Ao | Manual

Coverage Factor Agoregate:
Mo of Searches:
Average CF:

Cumulative POD:

[24
=T
[ 08
[o7%

Cumulative POD Calculator

fute | Manual |

Enter Mumber of Searches:

Cumulative POD;

¥ New

Enter Average Coverage Factor: 'y

e Select the Auto Tab

o Click on the + symbol and enter the individual
Coverage Factor value

e Repeat + for each search effort of the area

e Click on the Calculate button to return the
results for Average Coverage Factor (CF) and
Cumulative POD.

=

PCD Calculator

Enter a Coverage Factor Value

User Guide - Manual Method

e Select the Manual Tab
e Enter the average Coverage Factor (CF) value
(i.e. add up all CF values and divide by the

number of searches)

e Enter the number of searches

e Click on the Calculate button to return the
Cumulative POD.
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FUEL ENDURANCE CALCULATOR

The Fuel Endurance Calculator is designed to assist in determining the available time that
an aviation asset can provide on search, i.e. search endurance. The calculator also provides
the option to automate the CASA CAAP fuel reserve recommendations into the calculation.
Note: Fuel Endurance figures should always be confirmed with the operator / pilot.

| Fuel Endurance Calculator n
Endurance Resource
Total Endurance () AWK (@ CHTR
Tranist Out [0 | Orw @

Transit Back

et () Piston (@) Turbine
Variable Reserve™ g5
Foeed Reserve™
Helding III [+] Auto Complete®

il £ New | [EE DTS

Req'd Endurance 218 ’%B Area Mlocation
Search Endurance 82 EE Caloulate

(D VFR @ IFR

User Guide

e Click the Clear Button to start a new calculation

e Enter the Total (on-board) Endurance of the asset in minutes

e Enter the Transit Out and Transit Back times in minutes (to/from the search area)
e Enter the Variable and Fixed Reserve times in minutes *

e Enter any Holding and/or Alternate transit times in minutes

o Click the Calculate button to generate the Search Endurance result (in minutes)

* If the applicable Resource details are chosen and the Auto Complete checkbox is selected then the
reserve values will auto populate based on CAAP recommendations.

Tools
Distance, Time, Speed Toolbar (DTS)

Distanice Time Speed Calculator

Distance: 70 Speed: 120 Time: 35

The DTS Toolbar is available from the DTS button to assist in calculating transit times (two
of the values must be entered to calculate the 3™ value)
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Area Allocation Function

|% Area Allocation

The Area Allocation operation performs the function of worksheet 6, providing the following
results:

e Actual Search Hours available @ 120 knots (required for worksheets 2, 3 & 8)

e Maximum Area / Track miles that can be searched

e Allocated Search Legs and Area SQNM

Aircraft Area Allocation n
Search Asset Info
Search Endurance {min): | 2z |
Actual Search Hours (-15%): | 12 |
Search TAS: | 150 |
Searnch Hours @ 120kts: | 15 |
Search Capability
Track Spacing {nm); | 15 |
Search Leg Length fum); | 20 |
Total Search Track Mies: | 180 BE
Maximum Area SQNM: | 270 | |
Search Legs @ 2 Hours: | 15 | 1
Mandmum Search Legs: | 9 | |
Allocated Search Legs: | 6 |
Mlocated Area SANM: | 180 |

Close . B2 Calculate

User Guide

e Affter performing a Fuel Endurance calculation click the Area Allocation Button

e The Search Endurance value will be imported and a calculation performed on the Actual
Search Hours, less 15% (for turns and investigation)

e Enter the Search TAS, Track Spacing and Search Leg distance

o Click the Calculate button to determine the maximum number of search legs that the
aircraft can accomplish

e Enter the number of search legs to be allocated to the aircraft (equal or less than
calculated Maximum Search Leg value)

e Click the Calculate button to determine the Allocated Area SQNM
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10.TOOLS

This module provides access to a variety of tools to assist the SAR practitioner. Included
are;

Zone Clocks

SARC_Map
Bearing\Distance tool
First-Last Light tool

Time Difference calculator
Computations

SAR Calculatorn

Time Difference
Computations

==

Access to the Tools module is achieved by clicking on
the 'Tools' menu item on the SAR Calculator floating
window. A list of available tools will be presented.
Double clicking on a desired tool will open it in a

separate window.
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ZONE CLOCKS

The Zone Clocks is a floating toolbar that provides access to a number of regional time zone
clocks and other time related tools.

Australia Zone Clocks - 20 Feb 2016 B

Sets display to 12 hr or 24 hr clock format

Displays a table detailing the first-last light times associated with the capital centres
of the zone clocks being displayed

Displays a comparable time grid based on the zone clocks being displayed

Scrolls through the available sets of Regional Zone Clocks: (Australia; SRR; Pacific

i Opens a Timer / Stopwatch toolbar
Islands 1; Pacific Islands 2, Indian Ocean)

Changes the orientation of Zone Clock Toolbar between Portrait and Landscape

Single clicking on a clock will highlight the time for ease of reference
Double clicking on a clock will allow the user to enter a specific time for that zone to
compare to the associated time values for the other regions being displayed
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SARC_Map

SARC_Map is an extension of the SAR Calculator designed to provide the SAR practitioner
with a visual presentation of developed Search Areas and Drift Plots. To take full advantage
of the SARC_Map features an internet connection is required.

@ SAR Caleulator Map
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Location Bar

Enter an address in the location bar to zoom the map display to zoom to that location.

The title of an active search plan will be displayed to the right of the Location Bar.

|Fmd Location: |

Go ‘ No Search Plans Loaded

Tools

Map View

Map View
i

Zoom Level
L)

_Cnnrdinates

& Mark

[] Map Marker

0134915 094 1312E

Earth

[] Map Scale

[] Hide Map

The Map View tools provide the user with control over the
map display.

Three map views are available:
e Map (default)

e Earth (satellite)

e Nil (hide map checkbox)

Zoom Level: zooming can be controlled by the Zoom slide bar
or the mouse-wheel.

Map Panning: The Left mouse button (default) allows the
map to be panned (moved). Click on the Pan symbol to change
to the right mouse button. Note: during some operations the
pan is atomically changed to the right mouse button.

Selecting the Mark command button allows interaction with
the map display to mark a location. The Map Marker checkbox
will hide / unhide the map marker display.

The current mouse position coordinates will be displayed in
the Coordinate field.
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Search Plan Tools

Search Plans

2 & & &5 x

Intercept & Escort Mapping File
Maritime Crrift Route Plot
Search Area Mapping Waypoints

Sector Search Mapping Waypoints

Sea Cument
Wind Cument
Left Leeway
Right Leeway

[] Gircle of Probability Q,

Legend displayed as appropriate
to loaded Search Plan file

The Search Plan Tools control the files that have been
created from the SAR Calculator application.

Opens a Search Plan file from file explorer
Loads all Directory mapping files into the Map pick list
Opens the selected file in the Map pick list
Captures a screen shot of the current mapping display

Clears the Map pick list

Closes any active Search plans and resets the display

L|1X 18 B &

Zoom/pans to the active Search plan

Bearing and Distance Tool

Bearing & Distance T ool

& From 123
| 3548535 15005.82E |
k& To

| 35223805 15021.42E |

Brg: 026 T Dist 28.7 nm

The Bearing & Distance Toolbar provides interaction
with the mapping display to measure the distance and
bearing between two points.

& From
Selection of the From/To buttons will allow mapping
interaction. The position selected on the map display
will be captured.

Calculates the Bearing and Distance

-2 . .
~# Clears the previous calculation result
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Search Plans

Search Area SQNM: 100

Green Island
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Holloways Beach Bearing & Distance Tool
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BEARING & DISTANCE TOOLBAR

The Bearing\Distance Toolbar calculates the bearing and distance between two sets of
waypoints or a waypoint based on a bearing & distance value. The calculator requires two of

the three fields to be completed in order to calculate the remaining value.

Bearing & Distance (Point to Point) Calculator - - . o

=:| (=

WPT1175847 s w 1412354 € v | BRG 134 T - DIST 79 NM~ | WPT2 185319 s v 1422358 E -

User Guide

e To calculate WPT 2 coordinates;
o Entera Lat/Long in WPT 1 fields;
o Enter a Bearing & Distance

o Click the Calculator icon to return the WPT 2 Lat/Long result

e To calculate WPT 1 coordinates;
o Entera Lat/Longin WPT 2 fields;
o Enter a Bearing & Distance

o Click the Calculator icon to return the WPT 1 Lat/Long result

e To calculate the BRG/DIST between WPT 1 and WPT 2;
o Entera Lat/Long in WPT 1 fields;
o Entera Lat/Longin WPT 2 fields;

o Click the Calculator icon to return the BRG and DIST result

FIRST-LAST LIGHT CALCULATOR

The First-Last Light Calculator displays the applicable daylight times for the location and

date entered. If it is the current date then the remaining light will also be displayed.

SAR Light Calculator

Location: (174530 [s +|[1391525 [ | Date: [Hl/02/2016 - |

Remaining Search Light: 3:44

First Light: 132016UTC First Search Light:
Last Light: 200338UTC Last Search Light: 200831UTC
Total Light: 13:22 Total Search Light: 11:08

Note: This tool also interacts with the Maritime Drift and Intercept & Escort modules by

automatically importing the location and date fields.
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TIME DIFFERENCE CALCULATOR

The Time Difference Calculator will compute the time difference between two date/time
groups. The results can be displayed as a specific unit only or to a preciseness of units
ranging from years to minutes.

Time Difference Calcu?a_hnr =
w -
Ex

User Guide

o C(lick the Clear button to reset the calculator

e Complete a start date, hour and minute

e Complete an end date, hour and minute

e Click the calculate button to return the result

e To change the preciseness of the result, select the desired base level (i.e. Days or
Minutes etc)

Tip: if the calculation is to include a current time select the time format (UTC or Local) from the Time
Zone Now drop-down list and click the Now button to automatically populate the From or To fields.

Note: When used in conjunction with the Maritime Drift module the LKP DTG will be imported
into the Time Difference Calculator 'From' DTG fields. After performing the calculation the
result can be exported into the Maritime Drift 'Hours of Drift' field by clicking on the Export
button.
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SAR COMPUTATIONS

The SAR Computations module provides access to a variety of functions, including;
e Unit Converter

e Area (square nm) calculator

e Wind Vector calculator

e Pressure Height calculator

e Descent Point / Profile calculator

e VHF Signal Range calculator

e ATVS Calculator (basic)

o Rate of Search Leg Creep calculator
e Radius of Turn Calculator

e Coordinated Creeping Line calculator
e Distance to Horizon calculator

SAR Computations - - Elﬂlﬁ

Select Factor: [ V]

l Cluantity: Answer: | .

| Cear || Caleulate |

The SAR Computations module is designed to be intuitive. In most cases it just requires
entering or selecting the required field values and pressing the calculate button to return a
result.
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11.RESOURCES

Selecting the Resources button from the main floating menu will allow double-click access to
a number of supporting resources. These include;

User Guide: A quick reference to the features included in the SAR Calculator
NATSARMAN: Internet link to the National Search and Rescue Council website*
SAR Training: Web link to the SAR Training Australia website*

SAR Weather: Web link to WINDYTY weather information website*

SAR Contacts: Web link to the Search and Rescue Contacts search webpage*
User Manual: Opens the SAR Calculator User Manual

* Requires an active internet connection.

12.PREFERENCES

SAR Calc ulﬂtorn

Right-Click on the SAR Calculator Menu to access the
Preferences and About information

il
%

§

|

4]

m About 5AR Calculator pod
SAR Caleulstor
Version 3.0.0.0
=3
SAR Training Australia
‘ ¥-LCoding

-

' & ﬂ Always on Top
Preferences

soons Felease ftes

For support contact:
helpdesk@sartraining .com.au

Preferences allow the user to customise the SAR Calculator application. The following
values can be set as the settings;

e Zone Clock Region

e Clock Type (12 or 24 hour)
e Latitude Zone

e Longitude Zone

Version 3.0 43



SAR Calculator

User Manual

SAR Calculator Preferences
Set Default Values
Zone Clock Region: |mEE i |
Clock Type: |12 Hour gt |
T, |Southem Hemisphere w |
Longitude Zone: |EE'5t Meridians > |
Resource Links Cancel Applhy
7
Preferences

The “Resource Links” button allows the user to customise the shortcuts to Websites.

Resource Web Links

Resource Links

Display: [NATSARMAN

Link: ||‘rl'tps:f;-"natsar.amsa.gcuv.aux"natsar—manual.asp

Display: |SAR TRAINING

Link:: |ht't|:|:f"f"'-'~"nw.sart|aining.u:u:um.auf

Display: |SAR WEATHER

Lirk: |I‘rttps:x’f’mm.wind}ft:.r.cum;"

Display: |SAR CONTACTS

Lirk:: |I‘rl'tp:ffsarc:u::ntacts.infn

Defaults

Clear

Cancel

Save
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13. SAR Calculator Disclaimer

The SAR Calculator application has been designed as an aid which may assist SAR
practitioners with search planning calculations consistent with accepted Search and
Rescue procedures and practices, and the methodologies adopted in the Australian
National Search and Rescue Manual.

This training aid does not replace the skill, formal training and knowledge of a
qualified Search Mission Coordinator (SMC), and should not be relied upon as a
primary SMC decision making tool.

The user indemnifies and releases SAR Training Australia, its officers, employees and
agents and the developer of the SAR Calculator in respect of all claims of liability for
loss, damage or injury which may be suffered by any party or person, direct or
consequential arising from the use or of the SAR Calculator.

The software is provided on an 'as is' basis with no ongoing support. SAR Training
Australia does not warrant or guarantee the serviceability, accuracy, completeness,
currency or suitability of the SAR Calculator for any purpose or use, including
complying with any applicable statutory obligations arising in any jurisdiction.

Search planning calculations that are derived from this software should always
verified as correct with approved Search and Rescue manuals and procedures.
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