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Motivation

Vast marine area with remote reefs to
map, monitor and assess for impacts.

Most reefs are not regularly monitored
and their condition and response to
impacts are unknown.

Capitalize on new remote sensing data,
cheaper data and online process
capacity.

Develop robust, scalable applications
that increase our knowledge of
changing environment

Leads to better decision support



Objectives

® Map habitats identify where we do and don’t monitor
® Develop smart methods to monitor gaps.

Building on LTM by incorporating new multiscale and scalable remote
sensing data and methods

Calibrate methods against natural turnover and disturbances

Work towards adaptive monitoring and disturbances triggering
monitoring on-demand



Current location of monitoring sites



Smart methods: Repurposing existing data LADS Lidar



3D metrics = rugosity kernels




Outcomes

* Repurposed an existing dataset,
could have other such applications

* Models with Kappa values of 0.8
with blind validation data

« 8 habitats mapped, currently
monitoring in 3

« Largest area reef flat, deeper and
exposed reef, harder to get to with
no monitoring

« Potentially important habitat
(diverse, temperature resistant)

« Assess new remote sensing data,
cheaper data, analysis methods to
solve this problem



Objectives

Map habitats identify where we do and don’t monitor
Develop smart methods to monitor gaps (S Hickey)

Building on LTM by incorporating new multiscale and scalable remote
sensing data and methods



Smart methods: Drone surveys to estimate cover of intertidal coral using rugosity
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Smart methods: Drone surveys to estimate cover of intertidal coral using rugosity




Objectives
o
® Develop smart methods to monitor gaps (M Wyatt)

Building on LTM by incorporating new multiscale and scalable remote
sensing data and methods (A Crewswell)



Coral monitoring in northwest
Australia with environmental DNA
metabarcoding
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Aims and Methods Organisms continuously expel DNA

DNA can be sampled, extracted

Can eDNA be used to reliably map and and analyzed
: e
monitor corals communities” Sequences cross-referenced to
databases

Coral-specific DNA magnets

To tease apart taxa of interest
from all DNA noise in
seawater



1) Genus-level detections and overlap between methods

eDNA: 38 genera Total:
Visual: 43 genera 56 genera

19 24 14

43 % overlap
eDNA detections:

8 soft corals
1 fire coral
eDNA 10 sponges

Visual Survey

Initial evidence of a relationship
between coral cover and eDNA reads



2) Species-level resolution

Useful for taxonomic groups where morpho-IDs are difficult

Dependant on the databases available

Developing a local reference database using 94 coral species

allowed for 2x more species detected



Conclusions

eDNA as an emerging tool for coral monitoring

Enhanced potential to detect cryptic and
inconspicuous taxa

Ongoing use of the same set of samples
Continuous advancements and optimization

™ Very transferable



A quantitative comparison of tow-
camera and diver transects for
monitoring coral reefs

Anna K. Cresswell, Nicole M. Ryan, Mark Case,
Andrew J. Heyward, Adam N.H. Smith, Jamie
Colguhoun, Paul Costello, Matthew J. Birt, Mark
Chinkin, Mat Wyatt, James P. Gilmour



Methods

Video



Spatial precision and accuracy



Community assemblages

Benthic community Coral community




Differences in percent cover
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Covariates
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Key findings

Following a transect line is challenging,
transect belts or areas more feasible?

Structurally simple benthic and coral groups
more difficult to distinguish in the tow-
camera

Tow-camera obtained higher percent cover
of overtopping Acropora morphologies

Situation dependent: slope, structural
complexity, depth, environmental conditions

Increasing the number of images may
increase comparability of tow-camera data




Ecology at Scale: Applications of deep
learning for monitoring of benthic
habitats

Mathew Wyatt, Ben Radford, Mark Case, Nader
Boutros, Nick Middleton, Anna Creswell, Manuel
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Motivations

Minimising cost & increasing coverage!

e Does Al work for coral classification in imagery?

e (Can we automate coral classification at manta tow scale
given imagery from towed platforms?

e How does this compare to accuracy achieved on LTM
level classification?

e Can we push the boundaries of Al, and use models
learned from one platform on another?



Deep Learning



Where we work
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Autoclassification: Diver LTM



Autoclassification: Tow-camera



Image quality and overfitting



Image correction



Generative Adversarial Networks



Mosaic classification



Conclusions

Semi-automating shallow water transects is achievable
and within human error at broad taxonomic groups

GANSs offer a path for domain adaptation, increasing the
scale with which we can automate






