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IPCC, Marine Report Cards, etc

Physical

— Temperature

— Sea Level

— East Australia Current
— Leeuwin Current

— ENSO

— Ocean Acidification
* Biological

— Microbes

— Algae

— Seagrass

— Mangroves and tidal wetlands

— Phytoplankton

— Zooplankton

— Pelagic fish

— Coral reefs

— Tropical fish

— Temperate fish

— Marine reptiles

— Seabirds

— Marine Mammals

http://www.oceanclimatechange.org.au




Climate change - disrupting natural systems first

Mitigation

> <

Adaptation

IPCC 2007, WG II, Ch 11



Putting adaptation into action

Understand challenge
Develop a range of options
Prioritize these options

nitiate “demonstration” projects
— supporting people
— supporting species



Some proposed adaptation options
will be “novel”

= Qutrage!

But, novel conversations are important....need maturity to have them



New management perspectives

* What you manage today won’t be what you manage
tomorrow

— Regional loss of individual species inevitable under climate
change — does not have to mean extinction

* Move from “preserve and protect” to “facilitate
change”

— Intervention = directed adaptation

* Moving from a species-focus to an ecosystem
services approach

— But, don’t forget the species...



Natural system managers under
climate change?

“curators” “ecologists” “analysts” “engineers”
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o m

Obijectives not needed....”preserve and protect”

Objectives become very important — what do we want?

Long-term M




Shy albatross — endemic to Australia



Albatross Island

* Population size appears to be declining....

Breeding pairs

Year



Clear climate signal

e Breeding success declines with temperature

Thompson et al, in review



Future environment will be warmer

Rainfall Temperature



Population size in 2100 (1000’s)

The future for Shy Albatross - fewer

Al — reduce stressors

Climate change B1 — reduce stressors
More I More I More
I Less Less Less

Population size in 2100 (1000’s)
Population size in 2100 (1000’s)



Managers need adaptation options

Generate and evaluate adaptation options
Rapid assessment (SAPS tools)

Implementation of
successful adaptation
requires options that
are

“Responsible” group

Tools to assess options

Generate options

Scientists and managers

1. Vulnerability framework

Technically appropriate

Scientists and managers

2. Cost-benefit-risk

Institutionally possible

‘Policy & management”

3. Barriers analysis

Socially acceptable

Citizens

4. Social acceptability

Hobday et al. 2014




Generate adaptation options

Implementation of “Responsible” Tools to assess options
successful adaptation
requires options that
———
< Generate options Scientists 1. Vulnerability framework
Technically appropriate Scientists 2. Cost-benefit-risk
Institutionally possible ‘Policy & management” 3. Barriers analysis
Socially acceptable Citizens 4. Social acceptability
Reduce sensitivity
(improve condition)
Reduce exposure ‘ ‘ eSupplemental feeding
(avoid climate) e Habitat modification
eTranslocation e Disease treatment
e Habitat modification 1
e Shading
* Engineering Increase adaptive capacity

(reduce other stressors)
e Reduce bycatch
e Pest eradication
e Predator management

Hobday et al 2014



Cost-benefit-risk tool

High

Low

24 options

Benefit

3

Cost-benefit-risk

aaaaaaa

18 @

Low cost
High benefit

Low




Selected an adaptation strategy

Enhance chick survival via disease reduction

e Warmer temperatures
— > increase parasite load

e Reduce parasite load
— > increase survival?

e [nstitutional approval
e Risk assessment

e Public comment

e Ethics approval



Selected an adaptation strategy

Enhance chick survival via disease reduction
e Tested in February 2014
e Treatment (2) and control plots (~50 birds in each)

February 2014



Chick survival (%)
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Chick survival 10% higher with
Intervention

(after 6 weeks)

B Treatment M Control

Site 1 Site 2

Alderman and Hobday (in review)



Adaptation “process” established

 Aclimate adaptation
response (intervention)
tested

— Process formalised with
the conservation agency

e Continue to plan
adaptation responses for
this and other species,
habitats, ecosystems

— Important to test, learn,
and refine (adaptive)
management under
climate change

Stein et al 2013



Next steps - albatross

 Test more options
— Build a tool bag of options

e We will learn!

 I[mplementation strategy
— When would you do this “for real”?
— Forecast breeding season environmental conditions

e Warm-wet seasons -> disease increases — treatment

e Cool —dry seasons -> less effect — another option



Threatened species in Australia

e Australia has 96 critically endangered animal
species, as listed by the IUCN

 Threatened species recovery plans (Nov 2009)

— Action underway
e 470 plans

— Action not underway
e 707 plans



lconic Australian Species

John Gould paintings from the Australian Museum museum



| essons learned

Putting conservation adaptation into action

Develop a range of options, In partnership
Prioritize these options (e.g. SAPS)
Initiate demonstration in situ projects

Develop an adaptation pathway for long
term planning

Wise et al, 2014 (GEC)



Career progression

Impacts Attribution Adaptation
“see” “what to do”

Science — Management/Policy

<40 yrs. 40-60 yrs 50-65 yrs.

Few years left....

How can we speed this up?



What kind of scientist will be useful
under climate change?

Scientist 1 (option A) Scientist 2 (option B)
“optimist” “pragmatist”

Attribution

Effort

Attribution | Adaptation

Adaptation

v

Time in Career/System Time in Career/System

Hobday and Alderman, in review

v



And put some effort into It!

Publications over time

4th . .
H, = Recruitment to science (grad students)

H, = Recruitment to this topic (stampede)

Number of publications

Now

Time



Monitoring is important - learning

Lynch et al 2015 - Table of image URLs

e.g. Www.gigapan.com/gigapans/142356




Climate adaptation for natural systems is
challenging — but don’t waste time

Be innovative — develop, prioritize and test adaptation
“New” scientists working with “new managers”

Learn a lot by practising — need enhanced monitoring
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