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Why? P 7%
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 The long-term goal of Reef Plan is to ensure that the quality
of water entering the Great Barrier Reef from adjacent

catchments has no detrimental impact on its ecosystem
health and resilience

e Requires a monitoring and evaluation strategy that

— evaluates the efficiency and effectiveness of implementation and
— progress toward this goal.

e Monitoring activities under the Marine Monitoring Program
include ambient and wet season water quality measurements,

inshore coral and seagrass monitoring and herbicide
detection.
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RGB /true colour analysis —
critical source of data for
plume dynamics

Correlation of true colour with
in-situ water quality gradient
can provide links to the GBR
ecological systems

Timescales  Data sources @@e ol @@
1. Daily o0 - plume extent from peak flow
2. Wet season L I - wet season water types
3, Annual L ] - annual WQ report

[ ] - annual reporting into P2R report card

®® @0 & -annual pollutant dispersal maps
4, Multiple o o - plume water type maps
wet season @0® &  -riskmaps for GBR ecosystems

® - water quality reporting (L2 products)

5. Multi-annual [ ] = water clarity (L2 products)
L ] - extended time series (e.g. turbidity)

variability associated with these transport processes

wet season.

e Provides the information on relevant timescales associated with the

e Greater certainty of obtaining a complete spatial and temporal picture over

tropwater.com




Where?
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What products? y»

e Wet Season monitoring part of the ITOPWATER
Marine Monitoring Program

MAIN OBJECTIVES: Mapping of flood plumes

Modelling and summarizing land-
sourced contaminants transport and light
levels within river plume waters, and;

Evaluation of the susceptibility of GBR key
ecosystems to river plume exposure

y &F_,j‘.ﬂ Australian Government

it
X Great Barrier Reef
Marine Park Authority




MAIN PROJECT: flood plume monitoring part
Monitoring Program T

MAIN OBIJECTIVES:

Mapping of flood plumes




MAPPING OF GBR FLOOD PLUMES AND PLUME WATER MASSES:
using a supervised classification of MODIS true colour images

Alvarez-Romero et al., 2012

GBR
plume
waters :

Characteristic colour signatures of GBR MODIS true 6 Colour Plume full
plumes waters color Classes extent




Map the MOVEMENTS of river plumes in the Grec
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Map the FREQUENCY of river plumes during th &
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Connecting land based pollutants
with marine water quality

MAIN OBIJECTIVES:

Mapping of flood plumes

Modelling and summarizing land-
sourced contaminants transport and light
levels within river plume waters.




Objective 2. Models summarizing land-sourced CONTAMINANTS

TRANSPORT AND LIGHT LEVELS within river plume waters

WET SEASON WATER QUALITY MAPS

Plume water masses =
different concentrations &
proportions of :

* land-sourced pollutants
e Optically Active
Components




LAND-SOURCED CONTAMINATION MAPS

Petus et al., in Prep.
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Broad scale approach to reporting contaminant concentrations in the GBR marine environment
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CONCEPTUAL MODEL OF THE DIN LOAD DISPERSION MAPS: y .

DATA SOURCES AND MAIN PROCESSES
TrooWATER
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DIN (Mass/Area

&
%
5,
2004 T 2005 b, 2006 2007 % 2008 § 300
Max. DIN N Max. DIN . Max. DIN Max. DIN \ Max. DIN J
402 kg/km2 263 kg/km2 428 kg/km2 428 kg/km2 492 kg/km2
(range 199 - 769) (range 132 - 483) (range 216 - 808) (range 250 - 851) (range 292 - 1059) — 200
— 100
Lo

2009 2010

2011 2012 2013

Max. DIN Max. DIN Max. DIN % Max. DIN Max. DIN

609 kg/km2 408 kg/km2 648 kg/km2 681 kg/km2 318 kg/km2
(range 340 - 1327) (range 232 - 750) (range 358 - 1197) (range 356 - 1164) (range 169 - 655)
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Dissolved inorganic nitrogen (DIN, kg/km2) over the GBR waters from 2004 to 2013 water years (c.a., October 1st to September 30th). ‘Max.’ stands for the highest DIN mass in the water, range indicates the maximum and minimum values obtained when ± 1SE is applied to the coefficients of the DIN-plume waters and discharge-distance relationships (previous slide). Dashed line represents the 10 kg/km2 contour line for the standard model, and dotted lines are for the two extreme situations when ± 1SE is applied to the relationships’ coefficients. Named rivers indicate those that load data was available and grey lines are the marine NRM area limits.



DIN load and its contribution TS =,
the marine NRM regions TOPWATER

NRM region 2012 2013
644 | 718 = 1510 | 1127 ~ 3488 ' 7899 = 9256 = 2820 ' 10348 = 5171 = 1197

Burdekin 731 920 1465 1385 3074 5138 5761 3055 8957 4196 1687
(13%)  (28%)  (-3%)  (23%) (-12%) (-35%) (-38%)  (8%)  (-13%) (-19%) (41%)

1380 3706 2298 4530 4046 3770 5914 3648 9697 5144 3299

Wet Tropics 1302 3004 2143 3742 3769 4709 5983 3565 9748 5151 2909
(-6%)  (-19%)  (-7%)  (-17%)  (-7%) = (25%)  (1%)  (-2%)  (1%) (0%)  (-12%)

305 117 531 274 1477 2482 1807 2502 5466 2604 1656

Mackay-Whitsunday 433 176 493 186 1278 2971 2380 2580 4641 2548 1525
(42%)  (50%)  (-7%)  (-32%) (-13%) (20%)  (32%)  (3%)  (-15%) (-2%)  (-8%)

e 674 382 363 135 176 1580 367 2061 3900 947 920

Fitzroy e 412 257 257 103 121 834 354 1088 1738 517 502

e (-39%)  (-33%)  (-29%)  (-24%) (-31%)  (-47%)  (-3%)  (-47%) (-55%) (-45%) (-45%) ,

_]: RIVER LOAD (TON): DIN MASS DISCHARGED BY THE RIVER
NRM MASS (TON): DIN MASS THAT REMAINS AT THE NRM RIVER BELONGS TO

DIFFERENCE (%): (NRM MASS - RIVER LOAD)/RIVER LOAD * 100

Grey > 10% increase

tropwater.com




MAIN PROJECT: flood plume monitoring part e Viarir
Monitoring Program s SQElEIE A

MAIN OBIJECTIVES:

Mapping of flood plumes

Modelling and summarizing land-
sourced contaminants transport and light
levels within river plume waters, and;

Evaluation of the susceptibility of GBR key
ecosystems to the river plume exposure




Evaluation of the SUSCEPTIBILITY OF GBR KEY ECOSYSTEMS to river

plume exposure

e Using MODIS data for understanding changes in
seagrass meadow health.

e Critical for management

e Strong application of the true
colour data over annual and
multi-annual time scales




Evaluation of the SUSCEPTIBILITY OF GBR KEY ECOSYSTEMS to river
plume exposure
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remotely-sensed data

Risk (plume
exposure) maps

RISK (PLUME EXPOSURE}

2010-11 wet sezson.

Multi-Annual
Risk maps
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CONCEPTUAL MODEL OF RIVER PLUME RISK MAPS: y _
DATA SOURCES (2005 TO 2014) AND MAIN PROCESSES '
TrooWATER
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Presentation Notes
Remote sensing data was used to delineate the spatial extent and frequency of exposure of the Great Barrier Reef plume water types. For each plume water type, long-term (2005 to 2014) average concentrations of total suspended sediment, pesticides, and chlorophyll a measured in-situ were calculated and compared to published ecological thresholds to derive a risk magnitude score. This risk magnitude score were generated by combining risk magnitude with risk likelihood (the frequency of occurrence of plume water types).



River plume risk score
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Multi-annual risk map for GBR seagrass ecosystems fré
plume exposure
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RS data provides - multiple products for wet season, plume monitoring and risk assessment
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Understand uncertainty in chlorophyll a assessments from remote

sensing (for WQIP’s)

Is the uncertainty increasing as Conceptual mode
a function of the bathymetry A
or/and turbidity of the water?

High

Turbidity

Low

Using in-situ Chl, data collected
>
Shallow

through the Marine Monitoring Deep
Program

In-situ vs. satellite Chl,
match-ups

Bathymetry (m)

tropwater.com
in Prep.



» Plotted |Bias| and % error against several TSS in-situ and satel y 4

NAP concentrations and bathymetry levels TrOPWATER
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A trend toward an increase of uncertainties observed when the satellite NAP concentration increases and the
bottom depth decreases; with thresholds values estimated around satellite NAP = 2 mg L'! and depth= 25

metres.
The errors and bias reported in this study are performance statistic for the wet seasons and for flood plume

waters only.
alidation of the remote sensing Chl-a retrievals based on in-situ Chl-a samples collected mainly during the dry

have been presented in King et al., 2014 with stronger validation statistics i.e., E% = 89%.
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Uncertainty TIOPWATER

Becoming a major issue due to the use of RS data in the WQ
metric for GBR reporting

Uncertainty not included in the first 3 years of Paddock to
Reef Reporting. Only RS data included in metric

High uncertainty in coastal areas.
Higher uncertainty in Cape York, wet season

Requires incorporating/understanding uncertainty when
aggregating data into a WQ metric

Still a balance

— between the utility of large scale RS data adding to
knowledge/assessment of state and

— Recognition and incorporation of uncertainty into end products

— Communication an issue when dealing with the requirements of
managers and management agencies



Conclusions TIOPWATER

* Ocean colour — despite limitations — has provided a valuable source of
data in GBR monitoring

 Extended our knowledge of water quality gradients
e |Improved risk assessment

* Integration of data — in-situ, remote sensing, modelled — increases the
individual value of each different data set.
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