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Coral reef communities at the Rowley
Shoals: enhanced and scalable monitoring
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Motivations
* Understanding condition of reef
systems is key to effective Papvaen
management -

* Vast marine and coastal areas with
many remote reefs to map and
monitor and assess for impacts.

* With a few expectations may reef '
areas are not regularly monitored g
and there condition and response to 2
impacts is unknown. W,

* Capitalize and look for applications ' ~ Australia
for new remote cheaper sensing Ve ;
data, cheaper data, analysis =
methods that’s scale and online
process capacity

.:_’.-,"_.
* Look for ecological robust, scalable

applications that increase our tal
knowledge of changing oo
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With reefs systems a number of habitats we don’t monitor (deep,
shallow, exposed)
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Mermaid Reef
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Capitalize on new remote sensing data and methods

 cheaper data, analysis methods that’s scale and online process capacity

« Satellite image
* LADs bathymetry

Gone /,,.
e Point-intercept
* 3D reconstruction

AIMS: Australia’s tropical marine research agency.
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Capitalise on new data
Worldview . »

® Drones

m Geokye

EROS—B.

Pleiades

3m -

Flock-1

5m - . Spacecraft Mass
Rapid Eye
Ok

Landsat 8 3000kg IS i

Resolution

10m -

Sentinal 2a & 2b

Weekly Daily Revisit Time 5x Daily

pusiness.esa.int/newcomers-ear

. -opbservation-guiae
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Cloud processing

Google Earth Engine Cloud Computing e Austun ISt
Australian Government OF MARINE SCIENCE

Google has the entire archive of Landsat and MODIS imagery and CFSR, NLDAS, and downscaled NLDAS

gridded weather data available for massive parallel processing in the cloud

This technology has changed the paradigm of how we process and analyze satellite imagery and gridded

weather data

https J/earthengine.

la59  What are (EO) Data Cubes?
Applicati

ur We

+ Data Cube = Spatially aligned pixels hitps:/github.co ,opei‘damube

ready for analysis

* Proven concept by Geoscience
Australia (GA), the Australian Science
Agency (CSIRO) and a super-
computer facility (NCI)

« Shift in Paradigm ... Pixels vs Files

+ Analysis Ready Data (ARD) ...
Reduce processing burden on users

« Supports integration of multiple
datasets.

* Multi-platform ... PC, HPC, Cloud

The Difference befween a CPU and GPU

amazon

webservices™




Objectives

 Map habitats identify where we do and don’t monitor

* Develop methods to monitor gaps.

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

e Calibrate methods against natural turnover and
disturbances

* Work towards adaptive monitoring and disturbances
triggering monitoring ondemand

AIMS: Australia’s tropical marine research agency.



Objectives

 Map habitats identify where we do and don’t monitor
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Imperieuse Reef Mermaid Reef

AIMS: Australia’s tropical marine research agency.
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& - X k Mermaid Reef
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‘ Methods

Derive ®
ey da‘ta M Class 1
s
Predictor maps

] >

Underwater
video survey

Classification / Existence probability
tree mcy (mixed) class maps

Training data
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Testing data
Define mixed classes
(correlatuon analysis)

B 4 Model ® 9
volidation
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t —i ’t Merm:id Habitat -E
wes [ Outcomes
rerswon s | 2  Of 8 habitats mapped were only
o\ , monitoring in 3
W - -
 Largest area is reef flat with no
monitoring
* Potentially important habitat
) (diverse, temperature resistant)
E but difficult to access
* Assess new remote sensing data,
: cheaper data, analysis methods
to solve this problem
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Objectives

* Develop methods to monitor gaps.

AIMS: Australia’s tropical marine research agency.
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N
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Meters

50

Drones can increase resolution across
small — to — medium areas

AIMS: Australia’s tropical marine research agency.
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Structure of reef flat can be determined from when imagery clear
* j.e., water level and movement low

AIMS: Australia’s tropical marine research agency.
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Australian Government

e Structure of reef flat can be determined from the imagery

AIMS: Australia’s tropical marine research agency.




Objectives

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

AIMS: Australia’s tropical marine research agency.



Building on LTM by incorporating
new multiscale and saleable
remote sensing data and methods;
benthic image example

* As aninstitution collect ~100,000 still
images a year as well as benthic
video, and BRUVS fish videos.

Historically analysed manually- very
resource intensive, a bottle neck to
rapid monitoring & reporting.

At capacity and not scalable,
laborious work prone to human error.

AIMS: Australia’s tropical marine research agency.
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‘Al IS THE NEW ELECTRICITY’

“Just as electricity transformed
almost everything 100 years ago,
today | actually have a hard time
thinking of an industry that | don't
think Al will transform in the next
several years.”

Andrew Ng

Former chief scientist at Baidu, Co-founder at Coursera
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HARD CORAL OTHER

Three years of training
data: 2008, 2010, 2012

4

5 point validation on
2014 50,000 images
~1 hour per 50k images
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GAN “Generative Adversarial
Networks”
For image correction

AIMS: Australia’s tropical marine research agency
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Deep nets scalability, autoscoring point, to patch to reef scale
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Objectives

e Calibrate methods against natural turnover and
disturbances

AIMS: Australia’s tropical marine research agency.



habitat cover index : K

AUSTRALIAN INSTITUTE
'OF MARINE SCIENCE

1.00- A =
7s- AN TV
050- ~/ NNV \ I\
0.25-

0.00-
1.00-

ozl / 075- \\/\//\.’Nﬁ I N\'\/n A
- 0.50- \/’ \ru‘ \_/

025-

0.00-

1.00-

075\ ,\/\/\'
0.50- ~

025~

0.00-

V
S
V]

025-

0.00-
1.00-

075-
0.50- /" \/
025-

0.00-
1.00-

0.75-
0.50- /\\
0.25- &

0.00-
1.00-

075- L — '\\\ A

4 A "
050~ 4 \ A\ { SMSNA—
025- | \ \/
noo- ! v
100~

) \ A
bk it
/ \/

navi

{
1
{
|

\idE

f

025-

0.00- [ ' " . *
Jan 2018 an 2018 0ct 2018 Jan 2019
DatePOS

\V/

AIMS: Australia’s tropical marine research agency.




Objectives

 Work towards adaptive monitoring and disturbances
triggering monitoring OnDemand

AIMS: Australia’s tropical marine research agency.
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Work towards adaptive monitoring and disturbances triggering
monitoring ondemanc ,
Knowled Data.aims.gov.au

Alert status Threatmaps Changesin Data query develc Bleaching risk models
| ‘ Biota

AIMS DATA CENTRE

(1] GBR - Coral Reef Temperature Dashboard

This site shows current water temperatures for selected reefs along the Great Barrier Reef using real tme data from the AIMS and
ations. The data s displayed in the context o the historicalcimatological record (how much warmet or cooler it s than the
relate

-=,

User defined virtual stations

Content
‘:%‘}
Satellite-based ',ﬁ;g“f No Garrent Risk of Bieaching
remote sensing @ ¢ > .
Collaborate Analysis - Innovative
<=2 UAV-drone : N
s S - o ’ ’ knowledge
Research vessel ‘m) Data calibration, Hot-spots, ..I - discovery
validation trend analysis - i
tools

Tool development
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