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What Information do Managers Need (from Optical

Remote Sensing) in Aquatic Ecosystems?

A Status, Condition and Trend & Anomalies:
A Status (survey, classify and map)
Awhat is where? (=99%of current remote sensing effort)

A (is it absent when it should be present) or
A (is it present when it should be absent?)

ACondition:
Ais it healthy?, is it stable?
Als it stressed?
ATrend:
Als it getting worse or is it improving?
A Remote Sensing can do hind casting and now casting
A Model data fusion needed for forecasting

AAnomalies:

A Normal (to be expected) or exceptional (indicating exceptional
change from before? E.g. climate change indication?)
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MODIS Aqua Operational Water Quality

System for GBR + Tasmania
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MODIS 28 January 2005: Burdekin River (centre i muddy) and
Mackay Whitsunday Rivers (lower, green) river flood plumes
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The Great Barrier Reef: , é‘
A Complex System
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The Great Barrier Reef - a complex system
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CSIROQO's algorithm for complex inland-coastal to
ocean waters

Step 1 Atmospherlc correction

 based on inverse modelling

~ of radiative transfer simulations and Artificial Neural
' Network (ANN) inversion

(Schroeder et al., 2007a, 2007b, IJRS)

||| Step 2: Water constltuent retrleval algorithm )r

' based on adaptive Linear Matrix Inversion (aLMI) of a semi-

~analytical model with a variable Specific Inherent Optical

:‘:‘:‘:‘;‘;‘ Property(SIOP) parameterization

' (Brando et al., Applied Optics, accepted pending revisions) )
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attenuation (AC-9)
Temperature, salinity (CTD)
Optics (RAMSES-Trios)

CSIRO Overview Estuarine and Coastal Remote Sensing in Australia



An SIOP-Adaptive Matrix Inversion Method
sensor agnostic-works across inland to estuarine and ocean waters

Principle water constituents retrieval

Linear Matrix Inversion (LMI)

Loop over selected SIOP sets
In-situ SIOP set

APy, Sa,cDOM, ANAPs Sa,NAP; bi,pm; Sp,PHY 5 b}iNAP; Sp,NAP]

v
[ C = f(Rumas, SIOPSs)
MEAS
v
Ryvoper, = f‘l(O, SIOPS)
v
AR = (RyvopeL — RvEAS)

Select concentrations from SIOP set with best optical closure ‘I”Il’
i
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GBR Report card based on MODIS (CLW)reer
Brando V., Dekker A. et al.
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Great Barrier Reef
First Report Card

Summary

Reef Water Quality Protection Plan
First Report
2009 Baseline
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Marine results I
The effects of iiver discharge into the Great Bamier Reef are largely concentrated into inshore areas up fo 20 kilometres
from share. Higher than awerage wet season rainfallin the Great Bamier Reef catchment occurred between 2007 and 2008, l
particularly in the Burdekin River catchment. Manne results for 2008-2009 are presented fior seagrass, water quality and coral. l
@ Seagrass: Inshore ‘Water quality: Inshore wale

seagrasses are in moderate - @ quality is moderate overall.
condiion. Seagrass abundance ! Concentrations of total suspended |
is moderate and has dedined f sofids range from poor (Burdekin
ouer the past five to 10 years, & % and Mackay Whitsunday regions) |
associated with excess nuirients.
The number of reproductive %
siruciunes is poor or very poor in
four of the six regions, indicating icides Fasitite |
limited resilience to disturbance. % j at low concenirations, are a
. significant cause for concem. I
Coral W'very goad Of parficular concem is fhe
Waters within 20 kilometres of il potential for compounding |
the shore are at highest risk of B Ponr effects that these chemicals I
degraded water quality. These Wiery posr have on the health of the inshore
eight per cent of the Great Coral: Most mshore reefs are dielvered with other water quality
Bamier Reef Marine Park. but in good or moderabe condition, palutanis during fiood events. |
support significant ecosystems lbased on coral cover, macroalgal
as well as recreation, tourism abundance, setilerment of lanval corals l
and fisheries. and numbers. of juvenile corals. Most
inshare reefs have either high or | |

in fhe Burdekin regon are mosily in
oo comdition. R

fhytoplankton blooms §

Water quality: chlorophyll a and suspended solids

Chlorophyll a is used as an indicater of nutrient leads in

the marine system. Data analysed from satellite imagery
showed that inshore waters in the Wet Tropics and Burdekin
regions had elevated concentrations of chlorophyll a over the
monitoring period (Table 5.9).

The satellite data also showed that highest concentrations
of suspended solids were recorded at inshore areas of the
Cape York, Burdekin and Mackay Whitsunday regions. High
concentrations of suspended solids were also recorded in
midshelf and offshore waters in the Mackay Whitsunday
regicn. It should be noted that the Cape York remote sensed
water quality data requires further validation.

Table 5.9 - Summary of the exceedance of mean annual chlorophyll a and
non-algal particu late matter as a measure of suspended solids
using remote sensing data (retrieved from MODIS AGUA) for
the inshore, midshelf and offshore waterbodies (1 May 2008

30 April 2009),
Chiorophyll &: relative Suspended solids: relafive
area (%) of the waterbody | area (%) of the waterbody
where the annual mean where annual mean value
value exceeds the water exceeds the water quality
quality guideline value guideline value

Cape York 41 2 0 55 39 13
'Wet Tropics 57 9 0 41 13 12
Burdekin 54 1 0 85 5 3
Mackay

Whitsunday 24 3 0 74 42 50
Fitzroy 35 2 [i] 35 2 0
Burnett Mary a7 2 0 13 2 3




MERIS Applications [Proc .2]
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