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Determine what your research
guestion is




Key ingredients to a successtul research
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Think of your constraints

+ Check List:

O What is my budget?

O What is my timeframe?

COWhat equipment is requireds

0 What expertise is requirede

Who can help me running
this projecte

[jDoes my project meet ethical
standardse

O




Key ingredients to a successful research
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Most appropriate technique to answer your
research question

The dugong and
seagrass research
toolkit is now available
to help you do this!
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+ Distribution versus Abundance surveys .

Sampling design

Distribution aerial survey Abundance aerial survey

* Not necessarily systematic e« Systematic
Do not cover all habitatsin « Strict sampling design

the area of interest) covering all potential
« Often designed as dugong habitats in the
shoreline fransects area of interest).

« Transects going up to the
50m depth contours




Examples of sampling designs

Distribution survey
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Fig. 6a. Locations of dugong groups
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+ Distribution versus Abundance surveys .

Outpufs
Distribution aerial survey Abundance aerial survey
* Distribution of dugongs * Distribution of dugongs
(+other marine megafauna  (+other marine megafauna
species) species)
« Unstable indices of relative ¢ Indices of absolute
abundance abundance

« Can be used in PBR analysis




+ Distribution versus Abundance surveys

Outpufs
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of § o°

* Distribution of dugongs 6\)9 0\\- augongs
(+other marine megof- 4o\ 6\'\\ Jrine megafauna
species) e® qe‘\l <s)

» Unstable indi~ \\(\9 (\.-,\5 .dices of absolute
obundcfoe\e \o\ o abundance

QOQ ‘O\ « Can be used in PBR analysis
\((‘Q




+ Distribution versus Abundance surveys .

Accounting for detection biases

Distribution aerial survey Abundance aerial survey

Does not account for animals Accounts for animals missed
missed by observers by observers




Accounting for detection biases

Schematic representation of
a survey team in a plane

Distribution survey Abundance survey

Variable number of * Fixed number of observers
observers & (generally 2 pairs of independent
observers)

« Allows to estimate perception bias
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Detection biases: Lessons learned from turbid
northern Australian waters punshea et al. (in prep))

« Counting large groups (> 4-7 animals) is difficult

'I'IIEY WEIIE DOLP

 |dentification disagreement between
observers

» ~ 10% of dugong and dolphin observations had
disagreement between dual observers.

> 93% of these due to assignment of dolphin by one
observer and dugong by the other.

* These issues may or may not apply to your
area of interest

» High expertise in aerial observation of marine

megafauna is criticall . E
+ Following a comprehensive observer tfraining m“n “IEY WEHE IIIIGIIIIES!!

program is essentiallll

gfiip.com



Detection biases: Lessons learned from turbid
northern Australian waters punshea et al. (in prep))

« Counting large groups (> 4-7 animals) is difficult

 |dentification disagreement bet
observers

» ~ 10% of dugong and dolphin obse
disagreement between dual obser
> 93% of these due to assignment of
observer and dugong by the other

« These issues may or may not appl
area of inferest

« High expertise in aerial observatics=
megafauna is crificall |

» Following a comprehensive obsers
program is essentiallll



Accounting for detection biases

« Abundance aerial surveys also account for availability biases by assessing the
environmental conditions that affect the dugongs’ availability at the time of
observation.




Accounting for detection biases

« Abundance aerial surveys also account for availability biases by assessing the
environmental conditions that affect the dugongs’ availability at the time of
observation.
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One aerial survey technigue is not better than the other....
| .they just answer different questions!
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Manned aircrafts

Fixed wing twin engine planes Fixed wing mono engine planes

Helicopters



Manned aircrafts

Fixed wing twin engine planes Fixed wing mono engine planes

A : ) : e
* Which platform to use depends on your research objectives
and constraints (e.g. spatial scale of the study area, available equipment,
budget)

* Your safety should alw come first!!!

Helicopfters



T Unmanned aircrafts
(also called UASs, UAVs, Drones...)

« Fixed wings

Small Size ~ spatial scale Relgels



Unmanned aircrafts
(also called UASs, UAVs, Drones...)

e  Multirotors

Small Size ~ spatial scale EKelels



Unmanned aircrafts
also called UASs, UAVs, Drones...

Hybrid drones

Size ~ spatial scale Nelfels




Unmanned aircrafts
(also called UASs, UAVs, Drones...)

* _Hybrid drones

. As N monned surveys which UAVpIG’rform to use depends on your
research objective and consiraints (e.q. spatial scale of the study
areq, equipment available, budget)




Replacing humans’ eyes with high
resolution cameras and neural network
algorithms

(Hodgson et al. 2013)



But humans’ eyes remain essential

(Hodgson et al. 2013)



From manned to unmanned platforms:
What are the main improvements

* Improved human safety
* Improved dugong detectability
(assuming use of correct survey

design, equipment, and expertise
in data analysis) (Hodgson et al. in

prep)

* Improved positioning of dugong
sightings

* Improved counts of large groups of

dugongse
* Images collected with drones

can be archived




From manned to unmanned platforms:
What needs to be improved

ﬂ;e analysis — Au’romh
detections of dugongs

« Availability biases

Species identification

High performance surveying af
variable spatial scales

e (Cost
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10 point plan to iImplement an aerial survey

Frame your research question Collect the data

Define your objectives Process the data

Choose which technigue suits o

your objectives best Analyse the data

Choose your aerial survey

platform Write up the report

Organise logistics Promote your results

Thank you
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