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eReefs marine models
-- Cyclone Yasi 2011
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To develop a new Water Quality Index (WQlI) that:
e Can be applied over the whole GBR

Goal e Relates directly to ecological impacts

* Considers chronic effects of light stress




Steps in
developing a
bPAR-based
Water Quality
Indicator

Determine light responses and thresholds for
key coral and seagrass species

Develop a remote sensing algorithm to
estimate bPAR across the whole GBR

Combine to produce a Water Quality Index
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Determine light responses and thresholds for
key coral and seagrass species



Pachyseris speciosa

DiPerna, S., Hoogen, Noonan, S. and Fabricius, K., 2018. Effects of
variability in daily light integrals boom, M., on the photophysiology of the
corals Pachyseris speciosa and Acropora millepora. PloS one, 13(9),
p.e0203882.

Acropora millepora




Daily light (mol photons m? d-) Daily light (mol photons m? d1)

Noonan et al., Effects of light variability and elevated pCO2 on the adult
and juvenile stages of two Acropora corals. Submitted.
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Satellite bPAR

In situ bPAR

Magno-Canto, M.M., McKinna, L.I., Robson, B.J. and Fabricius, K.E., 2019.
Model for deriving benthic irradiance in the Great Barrier Reef from MODIS
satellite imaaerv. Optics express. 27(20). op.A1350-A1371.
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Daily Integrated Benthic Light (bPAR)



Annual light stress
2011 (wet year)

Chronic light stress

On any given day, if daily light <14 mol photons m>, corals
and seagrasses are not growing as fast as they possibly
could.

Daily light stress = 14 — daily light dose

Relative daily light stress =
max(14, 95" %-ile light) — daily light dose

Annual or seasonal light stress = >daily relative light stress



Annual light stress Annual light stress
2011 (wet year) 2016 (dry year)



Annual light stress
Offshore Dry Tropics



Calculation of bPAR
Water Quality Index

Calculate the total annual relative
light stress for each pixel

Sum over each management region

Scale to provide a value between 0
(worst case) and 1 (no light stress)

Assign letter grades
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Enclosed Coastal Open Coastal Midshelf
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Source: Stephen Lewis (JCU)
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eReefs benthic light:
opportunity for counter-
factual scenarios




e Benthic light data product is being made available via
Digital Earth (Geoscience Australia) and eAtlas

e We'd like to incorporate this WQI into Reef Report
Cards




THANK YOU

Contributors
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Catherine Collier (seagrass thresholds)
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For more information please contact:
Barbara Robson
Australian Institute of Marine Science
b.robson@aims.gov.au
07 4753 4324
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(Additional slides for discussion)

AIMS: Australia’s tropical marine research agency.



Seasonal WQl




Wet Dry
Season Season




Wet season light stress Dry s_

2011 2011




Original WQ|




Original WQJ (variation in area of good benthic light) New WQI (total light stress for unmasked areas
in each region cf 95t percentile)

Enclosed Coastal Open Coastal Midshelf Offshore

Water year



Enclosed Coastal O pen Coastal WIS ern wITsnore
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Offshore

Enclosed Coastal O pen Coastal Midshelf
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Alternative WQJ (total light <
for unmasked areas in each |




Past storms
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