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e N=196 respondents from Stream 2 (an i-pad for one respondent)
— Wide coverage
— Geography (>45 countries)
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Key preliminary points from survey

 Widespread awareness of impacts — climate
change already here

* Adaptation options are being considered and
implemented

 Adaptation considered to be under-resourced

 Knowledge still seen as the biggest barrier to
adaptation action

www.surveymonkey.com/s/WorldParksCongress




Evidence for physical change?
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Physical change projected?

Q6: To what extent would you say that there is information about projected

biophysical changes and impacts for your main system in your region?
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Are projections available in your
area?
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Evidence for physical change?

Q5: To what extent would you say that there is evidence of physical climate
change (e.g. warmer temperatures, changed rainfall) in the main natural
resource system within which you work?

Ho evidence

Anecdotal
evidence

Some published
papers or...

Moderate
number of...

Many published
papers (>20)

0% 10% 20% 30% 40% 0% G0% 70% g0% 0% 100%



Biological changes in south-east Australia global warming hotspot

14/29 intertidal species have moved further south in
Tasmania over last 50 years (Pitt et al 2010)

Expansion of sea urchins native to NSW causing loss
of kelp forests in Tasmania (Ling et al 2009)

Changing composition of phytoplankton blooms off
Tasmania— increased tropical species and red tides
(Thompson et al 2009)

Rock lobster recruitment, catch and distribution
correlated with regional SST changes (Pecl et al 2009)

Some 45 coastal fish species have exhibited major
distributional changes in Tasmania (Last et al 2011)

Seaweeds: 85% further south on east coast and 56%
on the west coast from 1940 (Wernberg et al 2011)




Evidence for biological change?

Q7: To what extent would you say that there is evidence for biological impact in this
system? (e.g. new species appeared, old species disappearing, etc, in your
species/habitat)
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Evidence for socio-economic impact?

Q8: To what extent would you say that there is information about the main social and economic
impacts and/ or opportunities likely to be experienced by people within this system as a result of
climate change affecting the natural resource base? (e.g. decreases in agricultural productivity,
declines in tourism due to environmental degradation, flow-on effects to local communities)
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New management perspectives

 What you manage today won’t be what you manage
“tomorrow”

— Regional loss of individual species inevitable under climate
change

— Longer time horizon
— Uncertainty growing in ecological responses

 Move from “preserve and protect” to “facilitate change”
— Unlikely to return to a baseline condition

 Move from a species to an ecosystem function
approach...



What kind of managers under
climate change?

“curators” “ecologists” “analysts” “engineers”
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Adaptation aware?

Q22: 1 would say that the general level of knowledge about climate adaptation among our staff is ‘low’.
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Adaptation is not the highest priority

Q34: Climate adaptation is currently our highest planning priority above all else.
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Disagree
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dizagree

Slightly agree

Agree

Strongly agree
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|s adaptation planning underway?

Q9: To what extent would you say that adaptation preparation is occurring for your main system?
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Adaptation options?

Q10: Which of the following adaptation preparations would you consider as
suitable responses (but not necessarily implemented) for your main system?
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Adaptation underway?

Q11: Which of the following adaptation preparations have been implemented?

Tranzslocation

of species
100
Removing 80
threats (e.q...
t 60
>
Assisting O 40 -
breeding and... ©)

20 -

Lowering death

rates 1 2 3 4 5 6 7

_ How many implemented?
Ecosystem wide

intervention...

Genetic
enhancement,...

Increasing
capacity of...

0% 10% 20% 30% 40% 0% G0% T0% B0%% 0% 100%



Adaptation is resource-limited

Q32: We are sufficiently resourced with regard to adaptation planning.

Stronghy
disagree

Disagree i.e. generally resource limited
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disagree
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Strongly agree
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Barriers to adaptation action?

Q16: Which is the overall largest barrier to action?

Knowledge

Rules
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Will more publications help?

mAttides Reviews * Primary
. — 12% relevant
N — 7% highly
® - relevant
e 75% Reviews
. B =

Mot relevant Relevant Highly relevant

Relevance to MPA management

Fig. 2. Proportion of primary articles and reviews relevant and highly relevant to MPA
management. Results based on review of 222 primary articles and 12 reviews pub-
lished between January 2009 and December 2012.

Cvitanovic et al 2014



Will more “knowledge help”?

e Timeliness

— Average time between end of data collection and online/print access
>3 years! 40.2 + 1.8 (mean * SE)

e Access

— 43% of articles were freely available (open access).
— 50% of review papers were open access

e Usefulness

— MPA management plans cited 53 + 8.3 (Mean  SE) information
sources

commissioned technical reports (52%)

local government produced documents (i.e. policies, strategies, plans and/or
reports that were developed by the government agency responsible for
managing the MPA in question) 23%

Primary science (14%)



Management approaches under climate change

Risk-based management
 Adaptive management T
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review overall
management program

develop management
strategies and actions

report findings and

Informed by
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o Comparative studies

* Modelling scenarios (many) hectvnes
 Management Strategy Evaluation

establish monitoring
programs for selected
performance indicators

implement
strategies and actions
to achieve objectives

Supported by
« Monitoring and evaluation
 Robust adaptation pathways




80

60

401

-60

Global warming hotspots are adaptation
laboratories

Had155T. Regression Method. Total Big Hotspots: 26 (Threshold: 90%)

— e |
s T

o/

L

2
>

250

Hobday and Pecl, 2014 0



Preliminary thoughts...

Awareness of evidence of impacts

— climate change already here, systems responding
Knowledge still seen as barrier to adaptation...why?

— How much more do you need?
Under-resourced...how?

— Is knowledge, values, or rules the issue?

A range of adaptation options are being considered and
implemented — low level, but a wide range out there — what?

— How can we share these experiences?

Are we heading towards an interventionist approach as managers?
— Become ecosystem engineers?
— Time to practice?



IPad winner

e Columbia,

e Oscar Guevara
— ojguevara@wwf.org.co

Completing a survey
www.surveymonkey.com/s/WorldParksCongress
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Reallocation of funding?

 What funding is needed to start adaptation
testing?



Managing differently

1 Adaptive | Case-By-Case Resource | High Reliability

: Management : Management : Management

| Self-Sustaining
: Management

: E.g.,  E.g., : E.g., : E.g.,
1 “Wilderness areas” | National Parks, 1 Zones of conflict where | Urban ecosystems,
l consumptive use of | population, resources 1 pastoralist ecosystems

ecosyatem services : and the environment !

| such as recreation ; increasingly compete |
i '
human colonization human domination human controi of multiple
of an ecosystem acosystems for high reliability

Ecosystems least populaied by humans Ecosystems most populated by humans >
No extraction of resourc#s High extraction of resources >
Multiple resources/few lses Single resource/many uses >
Few causally adequa}é models Many causally adequate models >

cosysiem healty,/with organizational implications  Organizational health, with ecosystem implicaiinns}

S~ Roe & van Eeten (2001).




Examples of intervention

* Climate related
— Raine Island — turtle mortality decreases
— Albatross — disease treatment

* Non-climate analogues

— Tasmanian Deuvils - translocation
— Macquarie Island — pest eradication
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Another survey as context

Ecological Applications, 24(3), 2014, pp. 348-559
© 2014 by the Ecological Society of America

Agrced but not preiﬁerred: expert views on taboo options
for biodiversity conservation, given climate change

31 g
SHANNON M. HAGERMAN'? AND TERRE SATTERFIELD"

'Climate Impacts Group, University of Washington, 3737 Brooklyn Ave. NE, Seattle, Washington 98105 USA
“Institute for Resources, Environment and Sustainability, University of British Columbia, 2202 Main Mall, Vancouver,
British Columbia V6T 174 Canada

e Sample size = 160




What are personal conservation goals?

® Extremely important @ Important

Conservation goals

Maintain ecological processes

Protect wilderness spaces with minimum
direct human impacts

Protect species at risk

Maintain specific ecosystems

Maintain sustainable livelihoods of
local communities

Protect rare species
Protect economically significant species
Protect culturally significant species

Protect geophysical landscape features

O Not very important
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H :
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= Don't know

Personal importance
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Hagerman & Sattterfiled (2014).



Summary
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under climate change?
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What patterns and processes will
climate change impact?

B Very high ©High 0OModerate ®Low  ®Don't know

Patterns and processes Impact of climate change

Seasonal distributions of species (phenology)

Insect dynamics

Fire dynamics

Hydrologic dynamics

Spatial distributions of species

Spatial distributions of invasive species

Food webs

Disease dynamics

Nutrient cycling

Interspecific competition

Interactions between mutualistic species

Predator—prey dynamics

0 20 40 60 80 100
Percentage of respondents

Hagerman & Sattterfiled (2014).



What is the current intensity of
impacts on species and ecosystems?

mVery high =High oModerate mlow  ®mDon't know
Drivers of change Current impact
Habitat loss and degradation 76
Industrial-scale harvesting (e.qg., of fish, trees) 44 . 12 A
Urban expansion 41 | 30 H
Climate change 36 | 35 | 13 |
Invasive species [IEEII 34 | 42 6 |
Agricultural production and expansion [Tl 39 [ 40 | 9 |
Industrial pollution JECHE 39 [ 40 [ 9 |
Altered biogeochemical regimes FE. 26 [ 29
! [ I I I |
0 20 40 60 80 100

Percentage of respondents

Hagerman & Sattterfiled (2014).



What limits action?

Responses indicating
“extremely limiting”

Response item or “limiting” (%) n
Lack of information about synergistic impacts 85 58
Political, regulatory, and legal uncertainties 76 56
Conflicting objectives of agencies and stakeholders 76 57
Lack of climate impacts information at relative scales 65 58
Lack of institutional support 63 57
Scientific uncertainties: ecological impacts of adaptation actions 62 58
Restrictive legislation/regulation 57 53
Lack of climate impacts information for my system of interest 57 56
Too busy with other work priorities 55 52
Difficulties deciding what to manage for 45 58
Restrictive agency mandate 45 52

Notes: Responses were to the survey statement: Please indicate the degree to which the following
items [imit/do not limit your progress towards developing or implementing adaptation strategies for
conserving and managing species and ecosystems. The scale used was not at all limiting, not very
limiting, limiting, extremely limiting, or no answer.

Hagerman & Sattterfiled (2014).
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