
MTSRF Water Quality Program:
Synthesis and Highlights



About the MTSRF
 Largest hub of the CERF program 

($40 million over five years), 2006-2010

 Aimed to ensure the health of north 
Queensland’s key environmental assets –Queensland s key environmental assets 
reef, rainforest/catchments, and Torres 
Strait – through end-user driven research

 300 scientists 15 research providers 300 scientists, 15 research providers, 
at least 38 end user organisations

 Administered on behalf of DSEWPaC by 
the Reef and Rainforest Research Centre 
(RRRC)



THEME 1 THEME 2 THEME 3 THEME 4
Status of the Ecosystems Risks and Threats 

to the Ecosystems
Halting and Reversing the 
Decline of Water Quality

Sustainable Use and 
Management of Natural 

Resources
Program 1:  

Great Barrier Reef
Led by Dr Peter Doherty, AIMS

Program 5:
Climate Change

Marine

Program 7:
Water Quality

Marine and Estuarine

Program 8:

Led by Dr Colin Simpfendorfer, JCU

Program 2:  
Rainforest and Catchments

Led by Dr James Butler, CSIRO

Program 3:  

Led by Mr Vic McGrath, TSRA

Led by Dr Julian Caley, AIMS

Rainforests and Catchments
Led by Prof Steve Turton, JCU

Program 6:
Invasive Pests

Led by Dr Katharina Fabricius, AIMS

Catchments
Led by Prof Richard Pearson, JCU

Ecosystems and Social Frameworks
Led by Prof Iain Gordon, CSIRO

Program 9:
Rainforests and Catchments
Led by Prof Steve Turton, JCU

Program 4:  
Species of Conservation Concern

Led by Prof Helene Marsh, JCU

Marine
Led by Assoc. Prof David Blair, JCU

Rainforests
Led by Dr David Westcott, CSIRO

Total MTSRF Funding
Year 4

$2,038,000

Total MTSRF Funding
Year 4

$1,350,000

Total MTSRF Funding
Year 4

$1,175,000

Total MTSRF Funding
Year 4

$2,258,275

THEME 5
Enhancing Delivery

Program 10
Led by Dr Suzanne Long, RRRC

Total MTSRF Funding
Year 4

$797,500



D li f MTSRF Th 3Delivery of MTSRF Theme 3

 12 research projects aiming to build p j g
a comprehensive understanding of 
the causes and effects of changing 
water quality and water resource use 
patterns

 Results are already helping to 
develop management options fordevelop management options for 
improving practices, reducing risks 
and mitigating impacts, as well as 
methods for measuring themethods for measuring the 
effectiveness of management efforts 



Overview
Six MTSRF Research Projects:

1. Marine and estuarine indicators and thresholds of concern

2 C ti it d i k t i di t f th2. Connectivity and risk: tracing sediments from the upper 
catchment to the reef

3. Freshwater indicators and thresholds of concern

4. Wetlands and floodplains: connectivity and hydro‐ecological 
function

d f h d f5. Socio‐economic constraints to and incentives for the adoption of 
land management options for water quality

6. Estimates of loads for compliance against targets and tracking 6 st ates o oads o co p a ce aga st ta gets a d t ac g
trends in loads

Five Reef Rescue Marine Monitoring Projects:

7 – 10. WQ monitoring: lagoon, flood, pesticide, remote sensing;

11.  Inshore reef benthos monitoring
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Synthesis ProductsSy t es s oducts
3 summary reports (~10‐30 pages):

1 WQ research overview1. WQ research overview

2. WQ thresholds of concern

3 Pesticides in the GBR (draft)3. Pesticides in the GBR (draft)

5 comprehensive synthesis reports:

1. Priority pollutants & priority areas

2. Catchment to Reef connections

3. Optimising M&E programs

4 Social and economic influences on WQ (draft)4. Social and economic influences on WQ (draft)

5. WQ & climate change interactions (draft)



Focus areas
1. Priority pollutants  & areas for management

2. Load estimation techniques & improvements 

3. Ecological dynamics in GBR wetlands and floodplains

4 Tracing materials from the catchment to the GBR4. Tracing materials from the catchment to the GBR

5. WQ impacts on GBR ecosystems and pollutant exposure

6. Indicators for M&E – management practices, streams, wetlands, EoC
loads, estuarine, marine (coral & segrass), institutional & 
governance, social resiliencegovernance, social resilience 

7. Indicator thresholds of concern

8 P di i l i f i8. Predictive tools to inform target setting



Priority Pollutants
• DIN ‐ Sugar cane in the 
Burdekin and Wet Tropics 

iregions; 

• Suspended sediments ‐Suspended sediments 
grazing lands in the 
Burdekin and Fitzroy 
regions;

• PS II herbicides sugar cane• PS‐II herbicides ‐ sugar cane 
in the Wet Tropics and 
Mackay WhitsundayMackay Whitsunday 
regions.



Better load estimations
• Improvements in estimating statistical 

uncertainty in annual load calculations. Uses all 
available monitoring data to characteriseavailable monitoring data to characterise
relationships between flow & concentration.

• A large proportion of suspended sediment 
(~60%) is trapped by the Burdekin Falls Dam 
and hence most of the ‘bulk’ suspended 
sediment load is derived from the catchments 
below the dam (15% of catchment area)below the dam (15% of catchment area)

• 30‐50% of nutrient discharges are from g
overbank rather than river flows in the Tully ‐> 
not included in past load estimates
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• Diuron ‐Wet Tropics, lower 
Burdekin and Mackay 
Whitsunday region. Associated 
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with areas of sugar cane, but is 
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areas
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areas. 
• Tebuthiuron ‐ Burdekin and 
Fitzroy regions associated with 
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• Atrazine is associated with 
other crops (including grainsother crops (including grains 
and cotton) in the Fitzroy 
region.



Pollutant risk across regionso uta t s ac oss eg o s
Region Relative Risk Dominant 

agricultural land 
Priority 
contaminantsg

use for pollutant
delivery

Wet Tropics High Sugar cane DIN, PSII p g g
Herbicides

Burdekin Medium-High Grazing with 
sugar cane in the 

TSS, DIN, PSII 
Herbicides

lower Burdekin
Mackay 
Whitsunday

High Sugar cane DIN, PSII 
Herbicides

Fitzroy Medium - High Grazing TSS, PSII 
Herbicides

Burnett Mary Medium Grazing with 
i th

DIN, PSII 
H bi idsugar cane in the 

coastal areas
Herbicides







Improved understanding ofImproved understanding of 
links between WQ condition 

and coral reefsand coral reefs
• Understanding of the impact of 

pollutants on GBR ecosystems. pollutants on G R ecosystems.

• Thresholds to trigger 
management response

• Greater confidence in MMP 
biological indicators

F db k i t i i t• Feedback into receiving water 
models.

• Better links between exposureBetter links between exposure 
mapping and risk analysis



Improved understanding ofImproved understanding of 
links between WQ condition 

and seagrass bedsand seagrass beds

• Continued understanding 
in the importance ofin the importance of 
seagrass beds to GBR 
health

• Seagrass indicators –
important component of 
P2R tiP2R reporting



Pesticides

Identifying highUse of passive samplersMarine concentrations & Identifying high 
exposure areas

Use of passive samplers 
for long term  mean/ 
exceedances

Marine concentrations & 
C2R pathway



Thresholds of concern
Indicator thresholds have been developed for:

1 Freshwater ecosystems (streams) – Pearson et al

Thresholds of concern

1. Freshwater ecosystems (streams) – Pearson et al

2. Coral reefs ‐ Fabricius et al (GBR WQ Guidelines)

3 Seagrass Waycott & McKenzie3. Seagrass – Waycott & McKenzie

• Investigations along natural gradients to define thresholds for• Investigations along natural gradients to define thresholds for 
wetland ecosystems proved to be difficult but the work 
provides a substantial baseline for comparative assessment.provides a substantial baseline for comparative assessment.



Freshwater ecosystemsy
• Clear gradients in 

species/community distributionsp / y

• Distributions related to habitat and 
water qualityq y

• Impossible to dissect out individual 
cause‐effect relationships (but see 
ACTFR, Pearson et al)

• But overall picture is a gradient of 
land use with concomitant gradients 
in ecological communities



Water 
QualityQuality 

Guidelines



Crown‐of‐thorns outbreaks & chlorophyllCrown of thorns outbreaks & chlorophyll
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WQ reporting (MMP 
d )and P2R)

• Combination of in‐situ 
WQ data plus remote 
sensing

I it d t WQ
Region Location Turbidity/SS Chlorophyll PN PP Secchi

Cape Tribulation 2* 2* 2 2 0
Snapper Island North 0 1 2 2 0
Port Douglas 2 2 2 2 0

• In‐situ data – WQ 
logger data. 
Assessment of mean 

Wet Tropics

Double Island 2* 2* 2 2 2
Green Island 2* 2* 2 2 2
Yorkey’s Knob 0* 0* 2 0 0
Fairlead Buoy 0* 0* 2 0 0
Fitzroy Island 2 2 2 2 2
High Island 2 2 2 2 0

and median against 
WQ guidelines

RS d t d High Island 2 2 2 2 0
Russell Island (Franklands) 2 2 2 2 2
Dunk Island 0 2 2 0 0

Burdekin
Pelorus / Orpheus Island 2 1 2 2 0
Pandora Reef 2 1 2 2 0
Magnetic Island 0 2 0 0 0
Double Cone Island 1 1 2 2 0

• RS data – exceedances 
over regional areas

• Plume exposure and
Mackay Whitsunday

Double Cone Island 1 1 2 2 0
Daydream/West Molle Island 0 1 2 2 0
Pine Island 0 0 2 2 0

Fitzroy
Barren Island 2 1 2 2 2
Humpy Island 2 1 2 2 2
Pelican Island 0 0 2 0 0

Plume exposure and 
extent



Mapping exposure to 
pollutants
• Link between pollutant loads and  

plume movement and frequency 



M&E frameworkM&E framework
• Catchment to Reef monitoring and 

l ti f kevaluation framework







Institutional & governance indicatorsInstitutional & governance indicators
• Framework and process  for management p g

evaluation at different scales.
• Evaluation of collaborative governance 

performance tested in Terrain NRM Reefperformance  tested in Terrain NRM Reef 
Rescue program. Enables feedback for next 
round of investment.

• Examples of improvements:
 l i ti ith t regular communications with partners
 enhancing partner engagement in planning and priority setting
 further developing tools, processes, and procedures to support p g p p pp
efficient and effective program delivery



Assessing social resilience
• Explore the likely impacts of interventions to 

achieve water quality on the adaptive

Assessing social resilience

achieve water quality on the adaptive 
abilities of society 
a) indicators of the likelihood of a social 

system adapting to environmental or 
other change in the GBR region 

b) a process of collecting information onb) a process of collecting information on 
these indicators; and 

c) a robust approach to using this 
f d d hinformation to assess and predict the 

likelihood of adaptation.
• A step‐by‐step user guide – templates, p y p g p ,

assessment approaches.



Assessment of 
management 
practices & 
targetstargets



Management Applicationsg pp
• Identified ‘hot‐spots’ of pollutant delivery & land use sources 

– Reef Rescue expenditure (loads used in Multi Criteria Analysis)

– Translation into priorities for Reef Regulations

• Approaches for assessing wetland condition

• Whole of system ‘paddock to reef’ monitoring and modelling
framework used in Reef Plan P2R Program design and regional WQ 
plans, and componentsplans, and components

• Tools for assessing management practice targets

• Suite of M&E indicators for freshwater, wetlands, estuarine, marine , , ,
ecosystems.

• GBR Water Quality Guidelines

• Reporting frameworks for water quality, seagrass & coral

• Contributions to 2008 Scientific Consensus Statement



Keys to successeys to success
• Credible & reliable researchers!

• Collaboration between researchers &• Collaboration – between researchers & 
with a wide range of end users

• Building on previous efforts• Building on previous efforts

• Multi‐disciplinary

• Linkage across research & monitoring 
initiatives

• Formal communication mechanisms & 
events

• Strong leadership

• Strong push for scientific publication



Data management & knowledgeData management & knowledge 
platformsp

www e Atlas org auwww.e‐Atlas.org.au

www.rrrc.org.au



e‐Atlas Home Page: Browse by featured data sets, topic, institution



Example: Reef Rescue Marine Monitoring Program Current data includes coral and 
WQ datasets (AIMS), pesticide data (UQ), plume maps (JCU). Page shows metadata, 
references, related articles, link to maps



Interactive Maps: Comparisons between up to 3 maps, zoom, add layers.



e‐Atlas Mapper: Reef Rescue MMP example Displays wide range of datasets Example heree‐Atlas Mapper: Reef Rescue MMP example. Displays wide range of datasets. Example here 
shows MMP sites, GBR catchment land use etc. Layer information is captured (bottom left), 
creates legend depending on what is displayed.



Clicking on any site displays additional information, in this case, long term data of 
Coral Reef condition at Dunk Island (part of the MMP).



Browse by Topic: http://e‐atlas.org.au/browse‐topics



Example: Water Quality Topics. Contains spatial datasets, reports, papers etc 



Google Earth layers.  Kmz files can be viewed and downloaded. Example – long term chlorophyll 
dataset (http://e‐atlas.org.au/content/water‐column‐chlorophyll)



Further informationFurther information

G lGeneral: www.rrrc.org.au

Synthesis Reports: http://www.rrrc.org.au/publications/synthesis_products.htm

e‐Atlas: www.e‐atlas.org.aue Atlas: www.e atlas.org.au

Contact us:

Jane Waterhouse: j.waterhouse@c2o.net.au

Michelle Devlin: m.devlin@c2o.net.au

Sh id M i Sh id M i @Sheriden Morris: Sheriden.Morris@rrrc.org.au

David Souter (e‐Atlas): David.Souter@rrrc.org.au


