Project 2.3.1 Benthic light as
ecologically-validated GBR-wide
indicator for water quality: drivers,
thresholds and cumulative risks
Project Summary
Light is an essential factor for a healthy Great Barrier Reef. This project will develop a water
quality indicator based on the amount of light that penetrates to the seafloor. We will develop a
new way to calculate light from satellite data, and will deploy light loggers in the reef to validate
these calculations. We will then use 14 years of existing satellite data to hindcast the daily light
field throughout the Great Barrier Reef, including its remote Far Northern sections, and assess
the main factors that cause loss of light for each region. Using SeaSim experiments and field
data we will determine minimum light requirements and thresholds for healthy coral reefs. This
water quality indicator will allow estimating trends and predicting ecological consequences of
human activities (run-off, dredging, on-ground management actions).

Problem

Light provides energy for
photosynthetic organisms including
corals, seagrasses and algae. The
amount of light reaching the sea
floor diminishes, and becomes more
variable, in response to terrestrial runoff or dredging, and subsequent wind
resuspension of sediments, nutrients
and organic matter. A responsive,
ecologically relevant water quality
indicator that describes the light
environment at both local and GBRwide scales is needed to track this
essential environmental factor.

A new water quality indicator will be
developed to help assessing water
quality trends (and their uncertainties),
and the effectiveness of water quality
improvement actions in problem
areas. The indicator will be based on
satellite derived data. These daily
data are freely available at 1 km2
resolution for the whole GBR. If
successful, this indicator could
become a cost-effective means
to directly inform Reef Integrated
Monitoring Plans and Report Cards.
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How Research
Addresses Problem

Shallow offshore reefs experience high levels of sunlight

To date, most water quality research
has focused on understanding how
elevated nutrients, sedimentation
and pesticides affect reef health.
Of equal concern are changes
in the amount and variability of
light reaching the organisms on
the seafloor. However, this topic
has received little attention in the
context of GBR reefs to date.
The outcomes of this project will be:
• A better understanding of
the influence of light on coral
health and the ecological health
indicators used by the Marine
Monitoring Program, of thresholds
and vulnerabilities to low and
variable light, and the cumulative
stress of high light and high
temperature leading to coral
bleaching.
• A new, responsive and easy-tomeasure water quality indicator
that may contribute to assessing
risks from river loads and dredging
The relationship between river discharges and water clarity
varies strongly between regions in the Great Barrier Reef.
operations. This indicator could
The colour ramp indicates the strength of relationships between
be incorporated into GBR
rivers and annual water clarity, with red being the strongest and
pale yellow the weakest links. From Fabricius et al. (2016)
management tools as identified
with managers, e.g. Reef Plan
report card, WQ Guidelines for
the GBR, National Guidelines, Queensland EPP Water schedules, Environment Assessment
Management policies and assessment procedures, as well as ecosystem models.
• Maps of condition, trends and their drivers, and performance against light thresholds for the whole
GBR, including the little studied Far Northern GBR and deeper sections of the GBR. These risk
maps may be used to assess the effectiveness of region-specific river load reductions, e.g. through
the Water Quality Improvement Plans, and to inform the setting of ecologically relevant targets.
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