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Autonomous Benthic Monitoring Downunder

O. Pizarro, S.B. Williams, M. Bryson, A. Friedman



‘&\_\ ACFR Integrated Marine Observing System







* Flexible, mobile, high resolution
data collection

* Sensors include
- DVL
- Attitude
* Pressure depth
- fwd obstacle avoidance
* GPS (surface)
- USBL
* Vision (stereo)
*  Multibeam sonar
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&\\ ACFR Australia’s Network of Marine Protected Areas
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*\\ ACFR Cyclone Ita path
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Wind Speed, Air Pressure, Wind Direction at Lizard Island
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*\\ ACFR Path Length, area and spacing design curve
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*High overlap by design

°*Robust to swell and current
°Easy line handling underwater
*Monitoring through revisiting sites
*Visible range, 6m radius
*~110m? area

Avg. Std. Dev. Max. Min.

Duration 15:26 01:43 18:47 12:58
Stereo pairs 1853 205.3 2255 1557
Image matches 19286.3 7098.1 33168 6194
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Structural Complexity Measurement:
Rugosity

Friedman et. al. 2013, Multi-scale measures of rugosity, slope and aspect from benthic stereo

image reconstructions A
\Iﬂ MOS
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tape measure

Structural Complexity Measurement:
ACFR  Rugosity
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&\\ ACFR Real Chain to Virtual chain
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Real chain-tape vs multiple virtual chain-tapes
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Mosaic Rugosity
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Horseshoe
reefrecord

Repeated
OCT 2014
x4 over one week




ACFR Horseshoe reefrecord repeats
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\\ Results: distribution of rugosity
2oiR errors for each specific survey time

2x2m quadrat rugosity errors (link-size: 2.5cm) for multi day surveys
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\ SC measurement errors vs. mean rugosity
‘&_\ ACFR
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0 18Rugosity Error vs. Rugosity (All quadrats) (N=191): Adj. r* = 0.3088, p < 0.01
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Temperature
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Western Australian 2011 marine heat-wave

— In-situ daily average

Peak temperature 26.4 C°f =#=| ong-term monthly average 1951 - 2005




\\\ - Western Australian 2011 marine heat-wave
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\\ Western Australian 2011 marine heat-wave
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Changes in habitat structural complexity
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Changes in habitat structural complexity

Change in surface rugosity (25 x 25 cm)
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