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Conservation Letters volume7,issue 3, pages 271
=277, May/June 2014

A journal of the Society for Conservation Biology

POLICY PERSPECTIVE

Conservation in a Wicked Complex World; Challenges and
Solutions
Edward T. Game"?, Erik Meijaard®>>*, Douglas Sheil***, & Eve McDonald-Madden?®’

“Conservation is not rocket science;

it is far more complex.”

* Rocket flight obeys laws, predictable, so most reach their target, if
not reasons are obvious.

e Conservation actions; large uncertainties in the linked
socioecological systems, interacting non-linear elements, little
central control.

*  “Wicked, complex problems”

Solution:

Clear, outcome focused objectives,
incorporate creativity (beyond experts),
focus on patterns, scenarios, trade-offs,

risk-based experiments &
shared responsibility.
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Figure 6.7 Projected vulnerabilities of components of the Reef ecosystem to climate change Projected vulnerability
Vulnerability differs for a number of ecosystem components and depends on total atmospheric carbon dioxide concentrations. _
Changes in sea temperatures, ocean pH and sea level are indicative only, based on the latest climate projections.

Source: Adapted from values presented in Gattuso et al. 2015'"* and Hoegh-Guldberg et al. 2018*" Low Maoderate High Very high



Resilience Budget: Impacts < Resistance + Recovery
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Reef 2050 Integrated Monitoring and Reporting Program
Vision

r Cotchmert N L

h

* Land management « Pollutant run-off Seagrasses * Habitat * Health * Processes

Catchment = Pollutant loads * Ground cover = Wetlands Marine physical & chemical environment = Water quality = Waves = Noise * Temperature ¢ Light

1 ieTe i W[ M T (55 (o (Rl 1. -3 * | and management * Pollutant run-oft Coral reefs * Hedalth, processes and classification at Reef-wide medium and local scales

Public land * Land management * Pollutant run-off Megafauna * Great whales * Dolphins * Dugongs * Seabirds

Estuarine habitats Fish & fisheries * Recreational = Aboriginal & Torres Straif Islander Customary « Commercial * Aquaculture

= Mangroves
= Saltmarshes

* Values-based monitoring framework for island national parks

/- '

/

Aboriginal & Torres Strait Islander heritage * Country health - people's health * Heritage and knowledge * Culture and community * Education * Empowerment and economics

= Aspirations, capacity and stewardship * Community vitality « Culture and heritfage * Governance * Economic values



Knowledge for management
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Evaluate Reef 2050
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RIMREP Prototype — “First Stop Shop”

i Govermuent Reef 2050 The Program Roadmap Resources My Monitoring Quick Links
it Reel

Powered by more than 2000 data sets across 100 providers.

Program Design

Reporting

Asset and Interactive maps Guidance
activities
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Great Barrier Reef - we are working together to Keep it
Great
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Ecosystem Health- EHTS and EHT3

Ecosystem Health Target

Condition and resilience indicators for coral reefs, seagrass meadows, islands, estuaries,
shoals and inter-reefal shelf habitats are on a trajectory towards at least good condition
at local, regional and Reef-wide scales.

There is no net loss of the extent, and a net improvement in the condition, of natural
wetlands and riparian vegetation that contribute to Reef resilience and ecosystem health.

Healthy ecosystems sustain a diverse range of species and habitats,
and maintain ecological integrity and resilience. Healthy ecosystems
can offer users a wide range of opportunities that do not adversely
affect the ecological integrity of their natural systems. Impacts on Great
Barrier Reef ecosystems are compounding over space and time, and
the cumulative effect of these impacts is reducing their resilience and
abillity to recover from disturbances. The loss of resilience is especially
concerning given the importance of protecting ecosystems from
climate change impacts.

A healthy ecosystem and community benefits do not have to be
mutually exclusive, and with the Traditional Owners, Is a fundamental
component Traditional Owner values.

A healthy ecosystem is best described by its resilience to pressures.
Resilience is the ability of species and habitats to cope with change or
exposure and remain in a desirable functioning state.

It Includes the abllity to absorb impacts and continue functioning, and
recover, reorganise or build capacity to learn and adapt in between



Users can search for data and publications topic and key words or using the
spatial search.
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Users can view the spatial index of monitoring programs in the GBR.

sy o Assets and Activities

Asset and ; Layorin

activities
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Collation and representation of =
Monitoring Site Parameters —
* Site Location ‘8 o

*  What is being monitored?

*  When monitoring has occurred?

* Frequency of sampling?

*  Who is doing sampling?

* Program name?

* Parameters sampled

* Contact person

* Hyperlink to the monitoring
data

Q

» &4 Marine Park Zoning

e Data availability and data
sharing agreements




Access to interactive maps of Reef data that is essential to Reef 2050 delivery....

Data courtesy Great Barrier Reef Marine Park Authority, Dr R. Beaman (JCU) and Dr C. Q)

Data Courtosy Grea Banier Reet Marne Park AUy and Dr C. Roclisema (Unersty of Q Data courtesy Great Barrier Reef Marine Park Authority and Dr C. Roelfsema (University of Queensland)
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2020: Reef wide maps of the seafloor, habitat and coral types to guide actions.
Cairns region is already complete.




Interactive maps
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Resilience Network: “Where and When” decisions
COTS > FMP > Species > Restoration
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REEF BLUEPRINT

GREAT BARRIER REEF
BLUEPRINT FOR RESILIENCE

Improving the capacity of corals and coral reefs io resist and recover from disturbance.

Enhance
compliance

Conftrol

Ccrown-of-
Build a thorns starfish
resilience

network Protect
keystone

species

Facilitate
restoration




Australian Government Reef 2050 The Program Roadmap Resources My Monitoring Quick Links
Great Barrier Reef
Marine Park Authority
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Kininmonth et al. (in review)
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Resilience Network 1.0 > 2.0

Representation and Replication

Habitat Types . :
Multiples o Rl 3 Risk Spreading
1 (high)
A .
Low Disturbance
g’ B High Recovery
0
€
]
3
>
(]
3
&
. Low Disturbance High Disturbance
— Low Recovery Low Recovery
v

0 (low)
% 0 (low) Disturbance History 1 (high)
® U ¥

Principles for building resilience into MPA design
The Reef Resilience (R2) Toolkit — The Nature Conservancy
www.reefresilience.org




Resilience Network 2.0

Reef 2050 GBR_ZONE MANAGEMENT AREA BIOREGION REEF_ID

. n Government Integrated Monitoring and Reporting Program
r er Reef Resilience Report (Coral Reefs) All All N
Marine Park Authority
. Y&
G u l d a n Ce REEF_ID REEF_NAME Type value GBR_ZONE MANAGEMENT_AREA BIOREGION

-
Disturbance metrics metrics: F-index, F-reco... Year 10299 UIN Reef Fdisturb  0.68 Habitat Protection FAR NORTHERN RD Far Northern Open Lagoo...
B o Al L 10-314 Ida Reef Fdisturb  0.09 Habitat Protection FAR NORTHERN RE1 Coastal Far Northern Reefs
10-316 Tree Reef Fdisturb  0.31 Habitat Protection FAR NORTHERN RE1 Coastal Far Northern Reefs
Guinea 10-317 Brush Islet Reef Fdisturb  0.44 Habitat Protection FAR NORTHERN RE1 Coastal Far Northern Reefs
[ 5‘0/ , 10-318A  Albany Island Reef (No 1) Fdisturb  0.53 Habitat Protection FAR NORTHERN RE1 Coastal Far Northern Reefs
0/}) y 10-318B  Albany Island Reef (No 2) Fdisturb  0.53 Habitat Protection FAR NORTHERN RE1 Coastal Far Northern Reefs
o Port:Moresby O/) - 10-318C  Albany Island Reef (No 3) Fdisturb  0.55 Habitat Protection FAR NORTHERN RE1 Coastal Far Northern Reefs
10-318D  Albany Island Reef (No 4) Fdisturb  0.54 Habitat Protection FAR NORTHERN RE1 Coastal Far Northern Reefs
’ , 10-320 Mai Reef Fdisturb  0.53 Habitat Protection FAR NORTHERN RE1 Coastal Far Northern Reefs

10-321 Albany Rock Reef Fdisturb  0.52 Habitat Protection FAR NORTHERN RE1 Coastal Far Northern Reefs
10-322 North Brother Reef Fdisturb  0.65 General Use FAR NORTHERN RE1 Coastal Far Northern Reefs
10-323 Middle Brother Reef Fdisturb  0.65 Habitat Protection FAR NORTHERN RE1 Coastal Far Northern Reefs
10-324 South Brother Reef Fdisturb  0.65 Habitat Protection FAR NORTHERN RE1 Coastal Far Northern Reefs

10-325 North Ledge Fdisturb  0.52 Habitat Protection Outside GBRMPA zoning RE1 Coastal Far Northern Reefs
10-326 Meggi-Damun Reef Fdisturb  0.39 Habitat Protection Outside GBRMPA zoning RE1 Coastal Far Northern Reefs
10-327 South Ledge Fdisturb  0.69 Habitat Protection FAR NORTHERN RE1 Coastal Far Northern Reefs
10-328 Ulfa Reef Fdisturb  0.68 Habitat Protection FAR NORTHERN RE1 Coastal Far Northern Reefs
10-329 Ariel Bank Fdisturb  0.67 Habitat Protection FAR NORTHERN RE1 Coastal Far Northern Reefs
10-330 U/N Reef Fdisturb  0.68 Habitat Protection FAR NORTHERN RE1 Coastal Far Northern Reefs
10-331 Harrington Shoal Fdisturb  0.68 General Use FAR NORTHERN RE1 Coastal Far Northern Reefs
10-332 U/N Reef Fdisturb  0.09 Habitat Protection FAR NORTHERN RE1 Coastal Far Northern Reefs
10-333 U/N Reef Fdisturb  0.65 Habitat Protection FAR NORTHERN RE1 Coastal Far Northern Reefs
10-334 Four Fathom Patches Fdisturb  0.67 General Use FAR NORTHERN RE1 Coastal Far Northern Reefs
10-335 Harrington Reef Fdisturb  0.54 Habitat Protection FAR NORTHERN RE1 Coastal Far Northern Reefs
10-336 Wyborn Reef Fdisturb  0.59 Habitat Protection FAR NORTHERN RE1 Coastal Far Northern Reefs
10-337 U/N Reef Fdisturb  0.62 Habitat Protection FAR NORTHERN RD Far Northern Open Lagoo...
10-338 Womer Reef Fdisturb  0.61 Habitat Protection FAR NORTHERN RD Far Northern Open Lagoo...
10-339 Brewis Reef Fdisturb  0.52 Habitat Protection FAR NORTHERN RE1 Coastal Far Northern Reefs
10-340 Turtle Island Reef Fdisturb  0.52 Habitat Protection FAR NORTHERN RE1 Coastal Far Northern Reefs
10-341 Shortland Reef Fdisturb  0.63 Habitat Protection FAR NORTHERN RE1 Coastal Far Northern Reefs
10-342 Trochus Reef Fdisturb  0.50 Habitat Protection Outside GBRMPA zoning RE1 Coastal Far Northern Reefs
10-343A  Turtle Head Island Reef (N... Fdisturb  0.48 Habitat Protection FAR NORTHERN RE1 Coastal Far Northern Reefs
10-343B  Turtle Head Island Reef (N... Fdisturb  0.48 Habitat Protection FAR NORTHERN RE1 Coastal Far Northern Reefs
10-344 Tern Reef Fdisturb  0.63 Habitat Protection FAR NORTHERN RE1 Coastal Far Northern Reefs
Brisbane 10-348 U/N Reef Fdisturb  0.76 General Use Outside GBRMPA zoning RC1 Torres Strait influenced ...
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Crown-of-thorns Starfish Control Program
Cairns to Townsville Base Map
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