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Preface

Impacts of climate change are evident in all marine ecosystems of
the globe, challenging the societies and nations to address their
causes and socio-ecological consequences. Fisheries and

aquaculture derive from key ecosystem production services which

are put at risk by climate change, compromising food security and
the socioeconomic benefits for the coastal communities. By building capacities to assess
the vulnerability of fisheries and aquaculture resources to climate change, early warning of
risks and opportunities will provide managers and other stakeholders with the best
opportunity to adapt. This motivation led us to propose the APEC Secretariat to fund the
international workshop “Development of Tools of Ecological Risk Assessment of Impacts of
Climate Change on Fisheries and Aquaculture Resources”, which was held in Lima, Peru, on
25 —27 October 2017.

The local organization of the workshop was led by the Peruvian Marine Research
Institute (IMARPE), duly supported by the Peruvian Ministry of Foreign Affairs and the
Peruvian Ministry of Production and its Viceministry of Fisheries and Aquaculture. The
project management was conducted by the APEC secretariat and its realization was done
under the frame of the APEC Ocean and Fisheries Working Group. A total of eleven
representatives from eight APEC economies, and twenty Peruvian observers with expertise
on fisheries, aquaculture and climate change participated in the workshop. The main
expected result was that the participants will be trained with the basic skills to implement
a variety of objective, flexible and cost-effective frameworks that could be used to prioritise
future research or management investment in adaptation responses in the face of resource
constraints in their local economies.

Two distinguished experts on the workshop subjects were the speakers and led the
activities of the event, Dr Gretta Pecl, from the Institute for Marine and Antarctic Studies

at the University of Tasmania (UTAS), and Dr Ingrid Van Putten from The Commonwealth



Scientific and Industrial Research Organisation (CSIRO), both institutions of Australia. The
structure of the workshop consisted on short economy reports on the knowledge of climate
change impacts in local fisheries and aquaculture, ten sessions involving lectures,
discussions and practical exercises, day-summaries and a final session of conclusions and
recommendations.

We thank all the participants for their motivation and active participation for the
successful achievement of the workshop. We specially thank to Ministry Radl Salazar Cosio,
APEC Senior Official of Peru and the team of the Ministry of Foreign Affairs for their full
support and kind provision of the venue facilities. As well, we extend our
acknowledgement to Mr Bernard Li and Ms Joyce Yong from the APEC Secretariat, for
providing us guidance and orientation during all the phases of the workshop organization.

We are confident that the outcomes of the workshop will significantly contribute to the

overall goals of the APEC Ocean and Fisheries Working Group.

Dimitri Gutiérrez
Project Overseer
General Director of Research in Oceanography and Climate Change
Peruvian Marine Research Institute, IMARPE
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Executive Summary

The International Workshop on Ecological Risk Assessment of Impacts of Climate
Change on Fisheries and Aquaculture Resources was conducted from 25 to 27 October
2017, held at the Ministry of Foreign Affairs of Peru located in Lima, Peru. The APEC
workshop was organized by the Peruvian Marine Research Institute (IMARPE). Eleven
representatives from eight APEC economies, and twenty Peruvian researchers from public
institutions with expertise on fisheries, aquaculture and climate change participated in the
workshop. The opening ceremony was led by the APEC Senior Official of Peru, Mr Raul
Salazar-Cosio, Ministry of Foreign Affairs of Peru, and the President of the Board of Directors

of IMARPE, the Vice Admiral (r) Javier Gaviola.

Dr Dimitri Gutiérrez, General Director of Oceanographic and Climate Change
Research of IMARPE was the Project Overseer. Associate Professor Gretta Pecl from the
Institute for Marine and Antarctic Studies at the University of Tasmania, and Dr Ingrid Van
Putten from The Commonwealth Scientific and Industrial Research Organisation of
Australia were the plenary speakers and led the activities of the workshop. Dr Jorge E.
Ramos from the Institute for Marine and Antarctic Studies of the University of Tasmania
was the consultant responsible for the elaboration of the present report, including the

indicators of monitoring and evaluation of the workshop.

The overarching aim of the workshop was to strengthen the capacity building
regarding the existing ecological risk assessment tools for adaptation to climate change

impacts of marine fisheries and aquaculture resources and their supply chains.

The specific objectives to attain this goal were:

1. To raise awareness through objective, flexible and cost-effective ecological risk
assessment tools that will be used to prioritize future research and management

investment for developing adaptation responses to climate change.



2. Socialize participants’ local experience with different specialist and non-specialist
stakeholders in the Asia-Pacific region, benefiting researchers of public, private and

academic entities.

3. Increase knowledge about environmental parameters that determine potential
impacts of climate change, and about life-history stages, habitats, fisheries and

aquaculture resources that are more vulnerable to climate change.

The topics and activities of the workshop were structured in ten sessions as follow:
1. An overview of the key impacts of climate change for fisheries and aquaculture.
2. Introduction to vulnerability assessment.
3. Indicators, data gathering and expert elicitation methods.
4. Fisheries vulnerability assessment.
5. Practical session on fisheries vulnerability assessment.
6. Aquaculture risk assessment.
7. Social and economic vulnerability assessment.
8. Governance and supply chain assessment.
9. Communicating vulnerability assessment.

10. Group discussions.

The final recommendations provided by the APEC economies representatives were:

1. Climate Vulnerability Assessments must be adapted and applied to the particular

situations of each economy/region.

2. Implementation of Climate Vulnerability Assessments at different levels (e.g.
species, industries, areas) will allow a better understanding of the risks of the

systems of interest.



It is key to include socio-economic vulnerability assessments, as livelihoods in

several economies are already being threatened by Climate Change.

It is necessary to encourage a closer and permanent collaboration between

ecologists, economists and sociologists, and other human dimension experts.

It is crucial to involve actively the local communities and other stakeholders, in

particular policy makers, for co-planning assessments and adaptation measures.

Climate Change must be communicated better at the policy level to facilitate its

perception and implementation.



Welcoming remarks

Thank you very much, good morning everyone. | would like to thank you
for coming over to Peru. Thanks to the Peruvian organizing committee
of this workshop, to the president of IMARPE, Javier Gaviola, and to Mr
José Allemant from the Ministry of Production.

| would like to mention that there are two important factors for

Peru, one is history and the other is geography. Peru has over 2,000 km
of coasts along the Pacific Ocean, which has an impact in our intention to project our
economy to the Pacific. The economic development since the 1970’s in Southeast Asia and
North Asia including the famous economic tigers such as Japan, Korea, and China were
important economies and important markets to us; these were our drivers to project our
economy to the Pacific. The economic reports that Peru addressed since the 1990°s
positioned our economy and were welcomed by the APEC economies, this is how we
entered APEC. Before we entered to APEC, we asked for a guest membership into the
fisheries working group. At that time there were two groups, one for research and the other
for sustainable management of marine resources.

| want to encourage the strong participation because participation is already
measured to review which groups are to be maintained and promoted over the years to
come. The activities need to be more goal oriented given that we have developed a network
in the working groups, some of which are distracting the attention from the original aims of
APEC; | think it’s not the fishing working group. All the economies that are gathered here
are expressing their interest on the sustainable management of the marine resources.

The Pacific Ocean does not only condition the projections of the Asian Pacific
Economies but also we can find common goals there. One of the common goals is to address
the over exploitation of marine resources outside the national jurisdictions; sometimes also
in the internal jurisdiction we have to be vigilant on over exploitation. These actions show

the common interests of these economies to keep on working in the fisheries working



group. In two different areas of the organization we are promoting these objectives, one of
them directed towards your work; of course, we are going to keep working collectively to
address these aims.

The APEC economy members account for 80% of global aquaculture production and
more than 65% of the worlds fisheries catch; APEC economies represent 9 of the top 10
fisheries producers of the world. We have a very clear idea of the importance of these
fisheries working group. | encourage you to keep attending and keep your interest on this
work. I'm very glad that IMARPE and the Ministry of Production organized this event APEC
2017 that will be very important. We are going to attend the leaders week in Viet Nam in a
week from now and we expect that we will review the importance of the working groups
through the general process of APEC. I'm sure that the fisheries working group will be one
of the most important groups.

Thank you very much, thank you IMARPE and thank you to the Ministry of

Production for organizing this event.

Min. Raul Salazar Cosio
APEC Senior Official of Peru
Minister of Foreign Affairs of Peru



Opening remarks

Good morning, Mr Raul Salazar Minister of Foreign Affairs and High
Functionary of Peru before APEC; Dr Dimitri Gutiérrez, project officer
from Peru; officers from the Ministry of Production, and from the
Peruvian Marine Research Institute. Very special greetings to our visitor

representatives of the APEC economies, such as Chile, Indonesia,

Malaysia, Papua New Guinea, Russia, Thailand, and Viet Nam. We
extend our most cordial welcome with the confidence that the success of this meeting will
be accomplished with your expertise and participation.

The Minister of Foreign Affairs, Mr Raul Salazar, already addressed the position of
Peru with respect of the Pacific basin and the importance of APEC economies on fisheries
and aquaculture production. | would like to add the particularities of Peru, which is a region
of considerable variabilities; the sea off Peru is one of the largest phytoplankton producers,
characterized by upwelling and currents that allow such high productivity. Peru has a very
important challenge due to the intense climatic variability in the region and due to the
occurrence of the El Nifo, which recently has been more intense and has affected not only
the fisheries but all aspects of our geography, and nowadays with impacts throughout the
planet. Therefore, for Peru it is crucial to count with the presence of experts like you today
to carry out this type of workshops.

Fisheries is the second most important economic activity in Peru. The impact of
climate change on our marine resources is important because marine resources represent
an extraordinary source of food and of jobs. This is the reason of our concern and why we
want to be ready for what is coming; hence, we have already been working on how climate
change can affect this part of the ocean and especially how it can affect marine resources.
For instance, an intense El Nifio event can result in the occurrence of other species in the
region. Therefore, we must also be ready to take advantage of the opportunities. In this

sense, the idea of this meeting is to address these changes with all of you.
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This workshop was envisaged from conversations of the Working Group of the
Oceans and Fisheries of APEC. In 2015, some workshops were held for the countries to
generate projects on the aforementioned topics. In 2016, the Peruvian Marine Research
Institute proposed the workshop "Development and Tools for the Analysis of Ecological Risk
for the Impacts of Climate Change on Fisheries and Aquaculture Resources". For this, the
APEC working group for the fishing and aquaculture subsector was appointed within the
Ministry of Production. Therefore, we have worked on this project over the last couple of
years. We had a number of activities including a meeting in the city of Arequipa, and at the
end of 2016 it was approved that this workshop would include the participation of Russia,
Chile, Japan, Papua New Guinea, Thailand, and Korea; economies that we would like to
thank for co-sponsoring this event. This workshop will last three days and will be led by Dr
Gretta Pecl and Dr Ingrid Van Putten from Australia. We also have the support of Dr Jorge
Ramos Castillejos from Mexico; we thank them for their participation.

The objective of this workshop is to learn tools to assess risks and vulnerabilities, so
we can implement the required strategies. The program you have in your folders indicate
the topics that will be covered, then we will have some practical activities, group discussions
and round tables, looking forward to getting conclusions that will be helpful to the
economies that are involved in this initiative. Having said this | wish success in achieving the
goals of this workshop.

On behalf of the Vice-minister of Fisheries who was not able to attend today | would
like to inaugurate this workshop and thank again the hospitality of the Ministry of

International Affairs of Peru.

Many thanks.

Vice Admiral (r) Javier Gaviola Tejada
President of the Board of Directors of the Peruvian Marine Research Institute, IMARPE
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Workshop Agenda

Day 1: October 25t , 2017

09.30-10:00 Registration
Opening remarks
= APEC Senior Official of Peru, Mr Raul Salazar-Cosio
10:00 = 10:15 Ministry of Foreign Affairs of Peru
= President to the IMARPE Board of Directors
Vice Admiral (r) Javier Gaviola
Official Photo
10:15-10:30 Coffee break
10:30 — 1045 Bac_kground and goals of the Workshop (Dr Dimitri Gutiérrez,
Project Overseer)
Economies Report: current knowledge of impacts of climate
variations on local fisheries and aquaculture resources
» Chile
» Indonesia
10:45-12.45 » Malaysia
» Papua New Guinea
» Peru
» Russia
» Thailand
» Viet Nam
12.45-14.15 Lunch
Session 1:
14.15-15.10 An overview of the key impacts of climate change for fisheries and
aquaculture. Dr Gretta Pecl & Dr Ingrid van Putten
15.10-15:30 Coffee break
Session 2:
15:30-16.55 Introduction to vulnerability assessment. Dr Gretta Pecl & Dr Ingrid
van Putten
16:55-17:50 | Conclusions of 1t day
18:15-19:30 Welcome Cocktail

End of Day 1
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Day 2: October 26", 2017

Session 3:
09.00-10:30 Indicators, data gathering and expert elicitation methods.
Dr Ingrid van Putten
10:30-11:00 Coffee break
Session 4:
11:00-12:30 Fisheries vulnerability assessment.
Dr Gretta Pecl
12.30-14.15 Lunch
Session 5:
14.15-15:30 Practical session.
Dr Gretta Pecl,
15.30-16.00 Coffee Break
Session 5 (cont.):
16.00-17:00 Practical session.
Dr Ingrid van Putten
17:00-17.45 Conclusions of 2" day
End of Day 2
Day 3: October 27t , 2017
Session 6:
09:00 - 10:00 Aquaculture risk assessment
Dr Gretta Pecl
Session 7:
10:00 - 10:45 Social and economic vulnerability assessment
Dr Ingrid van Putten
10:45-11:00 Coffee break
11:00-12:30 | Session & .
Governance and supply chain assessment
12.30-14.15 Lunch
Session 9:
14.15 - 15:00 Communicating vulnerability assessment
Dr Ingrid van Putten & Dr Gretta Pecl
15.00-15.30 Coffee Break
15:30—16:15 | Session 10:
Group discussions
16:15-16.45 Conclusions and final remarks (Project Overseer)
16:45-17:00 Closing — Vice admiral (r) Javier Gaviola

End of Day 3
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— University of Tasmania (UTAS) developer and
facilitator
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Organisation (CSIRO) developer and
facilitator
3 Chile Nicole Maturana Ramirez Undersecretariat For Fisheries and Aquaculture APEC participant | nmaturana@subpesca.cl
4 Chile Mdnica Catrilao Caceres Undersecretariat For Fisheries and Aquaculture APEC participant | mcatrilao@subpesca.cl
5 Indonesia Tajuddin Idris Deputy Director of Fish Consumption APEC participant | tajuddin_idris@yahoo.com
6 Indonesia Hendri Kurniawan Ministry of Marine Affairs and Fisheries APEC participant | shendrikurniawan@gmail.com
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Vulnerability Assessments of the Impacts of Climate Change
on Fisheries and Aquaculture Resources

Jorge E. Ramos
Institute for Marine and Antarctic Studies — University of Tasmania

The effects of climate change on marine life extend to all levels of organization, from
individuals, populations, and communities, to entire ecosystems (Rijnsdorp et al. 2009; Hoegh-
Guldberg and Bruno 2010; Walther 2010; Poloczanska et al. 2013). Environmental changes
associated with climate change are projected to intensify over the following decades, e.g.
oceanic warming, sea level rise, ocean acidification, altered ocean circulation, nutrient supply
and stratification, and freshwater runoff, among others (Poloczanska et al. 2007; Stocker et al.
2013). As a consequence, impacts on marine species are expected to exacerbate (Burrows et
al. 2011, 2014; Poloczanska et al. 2013, 2016).

Changes in distribution and abundance are some of the most documented responses
as marine species, if capable, tend to track favourable temperatures (Dulvy et al. 2008; Sunday
et al. 2012; Burrows et al. 2014). For instance, the abundance of key functional groups has
already been negatively affected by climate change, such as the decline of the world’s
phytoplankton abundance by approximately 40% since the 1950’s in response to oceanic
warming (Boyce et al. 2010). The magnitude of phenological responses to climate change is
variable across functional groups and trophic levels. Therefore, the decoupling of phenological
events is expected to result in changes of trophic interactions, food web structures and in the
function of the ecosystem (Edwards and Richardson 2004). Most aquatic animal species
cultured for human consumption are poikilotherms and therefore are exposed to oceanic
warming. Sea level rise, ocean acidification, changes in ocean productivity, in circulation
patterns, and in the frequency and intensity of extreme climatic events (e.g. monsoons) are
also important threats for the aquaculture industry via damage to port and aquaculture
infrastructure (De Silva and Soto 2009).

Overall, whilst affecting marine biodiversity and resources, climate change related
alterations in the physical and chemical features of the marine environment may have

substantial implications for communities and industries that depend upon goods and services
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provided by marine ecosystems. Thus, changes in global climate present significant challenges
and opportunities for societies and economies (Pecl et al. 2011).

APEC economies contribute approximately 65% of the world’s fisheries catch and 80%
of the global aquaculture production. The consumption of fishery products per person in APEC
economies is 65% higher than the world average. The fisheries and aquaculture sectors
generate a significant source of revenue to APEC economies, provide employment in remote
locations and supply an important source of animal protein to food-deficit countries. The
fisheries and aquaculture sectors employ approximately 26.2 million fish harvesters and fish
farmers In APEC economies, which comprise 60% of the world’s total fisheries workforce (APEC
2009). In this sense, APEC economies are highly dependent on marine resources and are
therefore likely to be affected by the impacts of climate change on marine resources.

Vulnerability assessments are structured approaches to identifying vulnerabilities in a
given system. In the context of climate change, vulnerability can be defined as the degree to
which a system is susceptible to damage due to the effects of climate change. Hence,
vulnerability assessments can allow estimating the vulnerability of fisheries and aquaculture
industries. Moreover, this type of assessment can offer a structured framework for effective
adaptation through the realisation of opportunities that require social, economic and
environmental consequences to be anticipated and addressed (Pecl et al. 2011). Vulnerability
assessments are important to ensure that operational and strategic adaptation choices
necessary to address ongoing climate change are appropriate for future conditions (Hobday
and Pecl 2014), and can proceed despite the absence of complete mechanistic understanding
and predictive capacity. Resource allocation to natural resource management, and investment
in adaptation research, planning and implementation is limited. Therefore, these approaches
can be used to determine where the investment returns to further adaptation related activities
such as research, policy development, and communication are likely to be greatest (Pecl et al.
2014).

One of the many frameworks to assess vulnerability of ecological or social-economic
systems is the Exposure-Sensitivity-Adaptive Capacity (E-S-AC) framework. The key concepts

of the E-S-AC framework are:
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e Exposure: Stimuli that have an impact on species or systems, e.g. climatic conditions.

e Sensitivity: Degree to which a system will respond to a given change in climate (includes

beneficial and harmful effects).

e Adaptive capacity: Capability of a system to adapt to climate stimuli, their effects or

impacts.

e Vulnerability: Degree to which a system is susceptible to damage (the detrimental part of

sensitivity).
Exposure and Sensitivity determine the Potential Impact, and the Potential Impact less
the Adaptive Capacity indicate the vulnerability of the system; this framework can be

represented as (Soto and Quifiones 2013):

IPCC-derived conceptual model of vulnerability

+

Potential impact |= FAGEISalENeETeETeliat
|

I

Vulnerability

Adaptation planning at each component of the E-S-AC framework consist in 1)
identifying adaptation measures that reduce the exposure of the
individuals/populations/species to the physical effects of climate change, 2) identifying
adaptation measures that reduce the sensitivity of the organisms to the physical effects of
climate change, and 3) identifying adaptation measures that increase the adaptive capacity of

the individual/species to the physical effects of climate change.
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Indicators are required to do a vulnerability assessment; these are observations or
calculations that can be used to track conditions or trends and that can help to find out how
vulnerable and/or resilient systems are to climate change (Hinkel 2011). The E-S-AC approach
has strengths and weaknesses that must be considered before implementing it. This approach
relies on the assumption that vulnerability is influenced equally by each of its components, i.e.
exposure, sensitivity, and adaptive capacity. However, some of the strengths of this framework
are that it integrates, synthesises and summarises the information, highlights data and
knowledge gaps, it is rapid, transparent and repeatable, and allows prioritising.

Fisheries Climate Vulnerability Assessments can be used for species within a fishery, for
stocks within a fishery, or for species within a region. There are different approaches including
the correlative, mechanistic, and the trait-based. The latter is less resource-intensive and
therefore it is more widely used (Pacifici et al. 2015). The species trait-based approach
examines sensitivity through traits that influence abundance, distribution, and phenology (Pecl
et al. 2014), with specialized species more likely to be more sensitive to the impacts of climate
change. Exposure can be examined through changes in physical and chemical factors, e.g. SST,
rainfall, pH decline, salinity decline habitat changes, etc (Hare et al. 2016). Adaptive capacity
often is not included in Ecological Vulnerability Assessments because there is not a clear cut
between indicators for sensitivity vs adaptive capacity (Hare et al. 2016).

Aguaculture Climate Vulnerability Assessments examine all stages and methods of the
farming process, considering all farming and life-history stages. This approach examines 9
attributes, including the degree of environmental control linked to broodstock availability and
conditioning, spawning and fertilisation, larval and juvenile rearing, availability of alternative
farm sites and systems, source of the food, diseases and pests. The sensitivity and an impact
score are used to estimate the risk of the farming method (Doubleday et al. 2013). In both
cases, fisheries and aquaculture, it is important to adapt the approach to the particular
conditions of the system to be examined.

Like the Ecological Vulnerability Assessment, the Socio-Economic Vulnerability
Assessments can implement the E-S-AC framework but adapted to the socio-economic

exposure and sensitivity, and to the human and institutional adaptive capacity (Marshall et al.
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2010; Cinner et al. 2013). The Social and Economic Vulnerability Assessments are used to know
how vulnerable people are to climate change, under the premise that as the climate changes,
ecosystem services, and people’s livelihood and well-being can be affected.

Sustainable Livelihoods Frameworks provide a structured way to assess people’s
vulnerability with a focus on poverty. Social and Economic Vulnerability analysis can be
conducted at different levels, e.g. household, individual, community, within a livelihood zone,
administrative zone, national or global level. This approach also uses indicators; however,
these vary according to the level the analysis is conducted. Socio-economic indicators need to
be weighted according to their relative importance, which can be subjective. Moreover,
indicators need to be adapted to each situation. Therefore, it is important to decide which
indicators are meaningful to our assessment, and if they contribute to exposure, sensitivity or
adaptive capacity.

Ecological and Social-Economic Vulnerability Assessments have proved useful tools to
assess the impacts of Climate Change on fisheries and aquaculture resources and industries.
Most important, these tools can provide valuable information for resource managers and
policy makers considering the threats that Climate Change represents to marine resources and

people whose livelihoods depend on them.
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Outline of the workshop and presentation of speakers

Dimitri Gutiérrez
Project Overseer and General Director of Oceanographic and Climate Change Research — Peruvian Marine
Research Institute

mm S

b.5ea surface pH change

Background and goals of the Workshop

Projected changes (2090 — 2099) —
(1990 - 1999), RCP8.5

o 3
dInteqrated net primar

Dimitri Gutiérrez, Ph.D.
IMARPE
Project Officer

International Workshop “Devel of Tools of Ecological Risk A Breitburg et al., 2015
of Impacts of Climate Change on Fisheries and Aquaculture Resources”
25— 27 October 2017, Lima — PERU

¢

ENSO and extreme events

(El Nifio) under Climate = 3
iy N .

Change =S Hyposia

changes
Future

Original
distribution W. Cheung, 2012
Depth

> A higher frequency of extreme EI Nifios is expected according to CMIPS/CMIP3 model simulations under climate change (Cai et al., X B . N
2014). Increased frequency arises from a projected surface warming over the EEP, facilitating more occurrences of atmospheric Cheung et .a\. (_2010)- most vulner.able areas are the EquaSor\aI region (higher risk
convection in the eastern equatorial region. of local extinctions) and polar regions (higher risk of species turnover).

> Extreme EN events are also more likely due to the combination of mean state change + ENSO variability

mm SR

Motivation General Objective
Impacts of climate change are evident in all marine ecosystems of the + Strengthen the capacity building regarding ecological risk assessments for
. . " P . . y mitigation and adaptation to climate change impacts in marine fisheries and
globe. Fisheries and aquaculture provide significant socioeconomic benefits aquaculture resources and their supply chains.
for many coastal communities, and early warning of potential changes to
fish stocks, or risks for aquaculture operations, will provide managers and Specific Objectives
other stakeholders with the best opportunity to adapt. +% Raise awareness on ecological risk assessment, and its application in the
. . frame of research and management investment associated to adaptation
This three day workshop will explore a range of assessment methods that responses to climate change.
are available to estimate the various dimensions and measures of +% Socialize among participants in the Asia-Pacific region.
sensitivity, risk or vulnerability of marine species and of the associated ¢ Increase knowledge about fisheries and aquaculture resources that are more
fishery and aquaculture operations, to climate change. vulnerable to climate change; through the distribution of a technical report to

all economies.
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APEC “International Workshop on ecological risk assessment of
impacts of climate change on fisheries and aquaculture resources” Expected results
25-27 OCTOBER 2017
- r I sy ! 1. For APEC Secretariat: A Technical Report of the

project + a Final Report of the “International
‘l’ Workshop on ecological risk assessment of

impacts of climate change on fisheries and
aquaculture resources”.

;l

B g 2. Participants will finish the course with the skills

: E to implement a variety of objective, flexible and
cost-effective frameworks that could be used to
Ministry of ;Xi".:i,mm of Peru prioritise future research or management
investment in adaptation responses in the face
of resource constraints.

Speakers and workshop consultant < (PR T @

R | Structure of the Workshop
- » Economies’ reports (25.10.2017 morning; 15 min of duration)
» 09 sessions, with lectures, discussions and exercises
Dr Gretta Pecl Dr Ingrid van Putten Dr Jorge Ramos

* Marine ecologist, Institute for Marine and
Antarctic Studies - UTAS

+ Director, CMS (December) (UTAS/CSIRO)

+ Australian Research Council Future Fellow

Resource economist
Research scientist CSIRO
Scientific Steering Committee

Consultant & IMAS Associate

PhD on climate change ecology > Sessions of Day 1 (after lunch)

Risk assessments for Peru &

Integrated Marine Biogeochemistry Madagascar i i i il i
© Eaitor in Chietof Reviews n Fioh Biology & e e e g Overview of the key impacts of climate change for fisheries and aquaculture
Fisheries « Chair Human Dimensions Working (Gretta & Ingrid)

+ Research Advisory Board ‘Climate change
and European Aquatic Resources’, Horizon
2020 Blue Growth Project

= cvs

Centre for Marine Socio

Group Introduction to vulnerability assessment (Gretta & Ingrid)

O

s EET

Structure of the Workshop

» Sessions of Day 2 (morning + afternoon)
Indicators, data gathering and expert elicitation methods (Ingrid)
Fisheries vulnerability assessment (Gretta)

Aquaculture risk assessment (Gretta)

» Sessions of Day 3 (morning + afternoon)
Social and economic vulnerability assessment (Ingrid)

Governance and supply chain assessment (Ingrid)
Communicating vulnerability assessment (Ingrid & Gretta)
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APEC economies reports

Chile. The impact of Climate Change in Fisheries and Aquaculture Resources
in Chile

Monica Catrilao Caceres and Nicole Maturana Ramirez
Undersecretariat For Fisheries and Aquaculture. Ministry of Economy, Development and Tourism. Chilean
government

The Republic of Chile has 17 Million inhabitants, an Exclusive Economic Zone of
3,643,989 km2, and a coast line of 83,850 km. In 2016 exports reached US$60,597 million, of
which extractive fisheries and aquaculture contributed USS$5,376 million.

The last report of the Intergovernmental Panel on Climate Change (2013/14, AR5, IPCC)
confirms with a high degree of certainty that “Climate Change is an unequivocal fact and this
global warming phenomenon is mainly caused by anthropogenic activities of atmospheric
pollution”. The United Nations Framework Convention on Climate Change (UNFCCC)
developed international strategies to face Climate Change; annual meetings (COP) are carried

by the UNFCCC with focus on three strategic axes:
e Mitigation: Reducing greenhouse emissions and increasing their storage capacity.

e Adaptation: Avoiding or minimizing negative impacts of climate change and obtaining

benefits from positive impacts.

e Training: Identifying and implementing appropriate mitigation and adaptation measures.

According to the UNFCCC, Chile is highly vulnerable to climate change and its
socioeconomic systems are highly sensitivity to environmental variability. In consideration of
the above, Chile has an “Adaptation Plan to Climate Change for Fisheries and Aquaculture”
(APCCFA), which objective is to “Strengthening the adaptation capacity of the Fisheries and
Aguaculture sector to climate change challenges and opportunities, taking into account a
precautionary and ecosystem approach”. Within the framework of the APCCFA, the project:

“Strengthening Adaptation Capacity to Climate Change in Chilean Fisheries and Aquaculture
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sector Project GEF — SCCF — FAQO” is currently under development and its objective is to
“Improve adaptation capacity and reducing vulnerability to climate change in the Chilean

Fisheries and Aquaculture sector”.
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APEC, OCTOBER, 25-29, 2017

“The Impact of Climate
Change in Fisheries and
Aquaculture Resources in

Chile”

Undersecretariat for Fisheries and Aquaculture
Ministry of Economy, Development and Tourism
Chilean Government

FISHERIES AND AQUACULTURE EXPORTS .I

Aculoultura Pesca

% 7‘[_ _extractiva

2%
= Total Export in 2016: US$ 60,597 million
« Extractive fisheries and aguacuiture: US$ 5,376 million -l

CLIMATE CHANGE

Last report of the Intergovernmental||
Panel on Climate Change
(2013/14,AR5, 1IPCC, ) confirms with
a high degree of certainty that:

"Climate Change is an unequivocal
fact and this global warming
phenomenon is mainly caused by
anthropogenic activities of
atmospheric pollution”

h | Republic of Chile

+ Exclusive Economic Zone (3,643,989 Km?
* Coast line (83,850 Km)

* 17 Million inhabitants

* 2016 Exports: US$ 60,597 million

1.FISHERIES SECTOR: .
INDUSTRIAL SECTOR

Strategies at global level to face Climate
Change

Strategies at international level to face challenges of
Climate Change have been developed by the United Nations
Framework Convention on Climate Change (UNFCCC). It
addresses this subject at annual meetings (COP).

The three strategic axes are as follows:

: Mitigation
Reducing greenhouse emissions and
increasing their storage capacity

> Adaptation

Avoiding or minimizing negative impacts of cimate change and
obtaining benefits from positive impacts

> Training

In order to identify and implement appropriate mitigation
and adaptation measures
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Manifestations of Climate Change .‘
= Climate Change is expressed both as:

+ Air temperature
« Sea temperature
¥ Precipitation

¥ Sea acidification
¥ Sea level, etc,

= And extreme events:

Droughts
+ Floods
Fires
* Hurricanes
Hot and cold waves

» And also changes in seasonality of events

Chilean Policy on Climate
Change

General Dbjecsve of the Plan

The Plan iz simed st facing shoet and madium
ferm chalenges of dimalk: change impashs on
rabonal i=rriory and promeling implementstion
of commiments: made by Chile wihin the
UNFCCC.

Thus, this instrument prowides o guiding
framework for all the playees involved and
esishizhes the bazes forihe long-iem adiors
reganding mitgation, sdapiafon and @pocky
luilding

RO ik ke | e G on Dirw Dearge.

<l |

According to the United Nations Framework Convention on .

Climate Change, UNFCCC
CHILE

< Has low-lying coastline areas
1. Country highly
vulnerable to < Arid, semiasid and desestification areas
climate change | \rhan arsas with atmasgheric polution issues
< Mountain ecosystems such as the Andes
range and Coastal range

< Importance of coastal resources on local
2. High sensitivity
of socioeconomic| Stenemies

systems 0| Historic and cultural link communities have
environmental
'l'!l‘lﬂb"it" wWith thase natural resources

1% National Mational  fEr
Ratifies Communication Action Plan
UNFOCC C.C

ot National
- Stral
Protocal c.c%ﬂv

|

Commitment: 3 axes:

-Mitigation
communications ~Capacity bullding

3
Priority Lines of adaptation action:

+ Bscdresriby * bleath
*  loretry and Agroutturs = Irfntracture ard

* Lrnagy ot Lisban Arsan
*  aterie ard Azuacdture

=UMIFCCL: Lrited Nabizns Framswoes. Comention
on Cimats Changs
=me i : Qirats Changs

Mational Adaptation Plan to
C.C. Fisheries and
Aguaculture

Valuntary

Nacional Adaptatian 3 ot | LCemmitment
Plan to C.C. Communication l

l

Guidelines  for| | Strengthening adaptation Redwdng  Greenhouse
Chille's apau:lﬂ' of the Fisheres and emissions by 2020 in
adaptation at bquaculture sector to dimate i

different change opportunities and

territonal challenges, taking Into account

administrative a precautiona and

s ecosystem approac

s =3 |
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| NAPCE . N PR

|Adaptation Framework .I

Adaptation refers to activities conducted
= by individuals or systems to avoid, resist,
S or take advantage of current or expected

putic poicy’ 9e8 OF Impect
N 5."/ According to IPCC, Adaptation is the
I — adjustment process to actual or expected
climatic stimuli or their effects. In human

systems, adaptation moderates harm or
exploits beneficial opportunities.

PN NIV OF ADSTACKN
AL CAMAD CLUMATICD

In the context of adaptation, different

' categories are distinguished:
—_— - Anticipatory adaptation,
< Reactive adaptation,
< Autonomous adaptation and
* < Planned adaptation.

ADAPTATION PLAN TO CLIMATE CHANGE FOR
FISHERIES AND AQUACULTURE

Strengthening the adaptation capacity of Fishenes and Aguaculture sector to
cimate change challenges and opportunties, taking Into account a
precautionary and scosystam approach

B) [ e
T —
T e
T T R

mgx reguiation, poficy and adiminiatrative Famework 1 address cimale
l_ change and opportunies

In an eficient and effective marner {3) j
[— Developing divect adaptalion measures @imad at reducing vuinenility (5) al

Project in Progress
Strengthening Adaptation Capacity to Climate Change in
Chilean Fisheries and Aquaculture sector
Project GEF - SCCF - FAO

GEF-SCCF-FAO Project

Fund

GEF's Spedial Climate Change Fund (SCCF).
Mandating Institutions

SUBPESCA (leading the project) and Ministry of the
Environment

Implementing Institution
FAQ (technical consultant in the project)

Project Duration: 36 months
Implementation beggining: March 2017

APCCFA (Adaptation Plan to Climate Change .
for Fisheries and Aquaculture)

i indice

PLAN DE ADAPTACHN AL
CAMEN CLNATICO
PYARA PESCA Y ADJICULTUSA

29 adaptation measures: PROGRESSIVE AND
ADAPTATIVE IMPLEMENTATION
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Project in Progress
Strengthening Adaptation Capacity to Climate Change in
Chilean Fisheries and Aquaculture sector
Project GEF - SCCF - FAO

lnprovieg local adaptation capacity
to cimats chasge of fisheries and
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Pilot Coves (Caleta = Small- 't‘"
scale Fishing Coves)

Caleta Riquelme b Y
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Indonesia. The impacts of climate change on aquaculture in Indonesia

Tajuddin Idris! and Hendri Kurniawan?

!Deputy Director, Directorate of Aquaculture Fish Production and Business, Directorate General of Aquaculture
— MMAF, Republic of Indonesia. ?International Cooperation Analyst, Cooperation and PR Bureau, Secretariat
General — MMAF, Republic of Indonesia

In many countries, especially in the tropics, climate change has brought significant
changes to the productivity of cultivation. Climate change affects aquaculture activities, in
particular through the effects of significant temperature changes on fish growth performance,
development of larvae, production performance, and decreased marine productivity. On
freshwater, climate change will affect aquaculture activities through rising sea water
temperature, decreasing oxygen levels, and increasing pollutant toxicity.

Indonesia has developed programs to anticipate to the impacts of climate change on
the aquaculture sector by implementing the following strategies:

= Insurance for Aquaculture Farmers (Asuransi Budidaya): The objective is to help the
farmers against the loss of aquaculture business due to the impacts of climate change.
Farmers are encouraged to take out insurance, in particular against capital losses and
damage to extreme climate-cultivating facilities.

= Research and Technology Transfer: Research becomes an important part especially in
generating aquaculture engineering technology that is directly linked to
mitigation/adaptation efforts to the impacts of climate change. Research related to the
possibility of: emergence of new pests, preventive effort, physiology of fish, search of
tolerant species of fishes (diversification of cultivated commodities), and environmentally
friendly food, among others. The results of this research and engineering should be
innovative, effective, efficient and applied at the farmer community level.

= Determination of the Cultivation Zone: Sufficient location selection from both technical
and non-technical aspects can be an important adaptation step in anticipating climate
change. In determining the location of cultivation, it is important to understand and identify
through the risk assessment analysis the possibility of threats. This risk assessment involves

how to assess the vulnerability of the location to be used for the development of the
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aquaculture facilities. This step is important as a form of early anticipation for any potential

risks.

= Minapadi (Rice-fish farming) Program: The "Minapadi (Rice-fish farming) program’ aims to
create synergy between the fisheries and farming sectors and its expected to help address
the impact of climate anomalies. "The Minapadi program" is implemented to deal with low
fishery and agricultural production levels due to extreme weather induced by climate
change. The program could increase land productivity, farmers’ income, boost agricultural
product diversity, soil fertility, water supply to minimize agricultural pests. The fish growth

in the Minapadi program are catfish, tilapia, carp, as well as prawns.
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THE IMPACTS OF CLIMATE CHANGE AUTHOR

ON AQUACULTURE IN INDONESIA

o I of Aguaculture Fish Production and
Business

Directorate General of Aquacuiture — MMAF, RI

=3 R Y e
APEC Workshop: Development of Tools of Ecological Risk Assessment of
Impacts of Climate Change on Fisheries and Aquaculture Resources ) :
3 = Hendri Kurniawan
Lima-Peru, 23-25 October 2017 international Cooperation Analyst
~ : h Cooperation and PR Bureau
Secretaniat General — MMAF, RI

MINISTRY OF MARINE AFFAIRS AND FISHERIES (MMAF)

REPUBLIC OF INDONESIA
MMSTRY OF MARNE AFFAIRS AND RSHERIEES - REPUSLIC OF INDONESIA-

PRESENTATION

MMAF’s Strategy and Policy

Climate Change Impacts =
Climate Change Impacts on Aquaculture Sector

: : STRATEGY AND POLICY
Aquaculture Sector in Indonesia

Effective Steps to anticipate climate change
Rice-fish Farming in Indonesia
Challenges and Cpportunities

v
v
v
v
v
v
v

MIESTRY OF MARINE AFFAIRS AND RSSERIES - REPUBLIC OF INDONESIA-

MMAF: CONCERNING WITH

Ministerial Decree No: 60/2016:
Working Group of Climate Change in Ministry of Ministry of Marine Affairs & Fisheries

NAP - Mitigation
|GHG3 Reduction)

E AN GHE =% REDOD
' RTHWN

T, AN

I P |

- NAP on
(¥mate Change Adsptation
[RAN-2P1)

O (st v vage:
MIESTRY OF NARINE AFFAIRS AND RESERIES - REPUBLIC OF INDONESIA 0 Moamoe 0 w0 UIETL
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CLIMATE CHANGE i

CLIMATE CHANGE IMPACTS ON

Badjeck, M-C, Allsen, E. Halls, A, & Dulvy, N 2000 Trigunts of clite vatiadiliny and duge on Csbary
D] livelDsnds. Manine Povey, M550

CLIMATE CHANGE o

O In many countries, especially in the tropics, climate change
has brought significant changes to the productivity of
cultivation;
U Climate change affects aguaculture activities in particular
with the effects of significant temperature changes on: AQUACULTURE SECTOR
u fish growth performance (lobling, 1997);
= Development of larvae (Rombough, 1997);
® production performance (Van der Kraak and Pankhurst,
1997).

® decreased marine productivity (Schmittner, 2005);

mon freshwater side will occur through rising sea water
temperature, decreasing oxygen levels and increasing
pollutant toxicity (Ficke, Myrick and Hansen (2007)).
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Source: MWAF Strategic Plon 20152012

DG. OF AQUACULTURE MMAF POLICY: =

DEVELOPMENT OF SELF SUFFICIENT, COMPETITIVE AND
SUSTAINABLE AQUACULTURE™

INDONESIA AQUACULTURE
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EFFECTIVE STEPS TO ANTICIPATE St oy, EFFECTIVE STEPS TO ANTICIPATE

Insurance for Aquaculture Farmers [Asuransi Budidaya)

J There should be other comprehensive efforts including

adaptation of the relevant institutional, policy and planning
aspects, responsible and sustzinable management patterns;

[0 The cultivation insurance policy is part of the ecomomic
asymmetrical step. The objective is to help the loss of
aguaculture business as a result of the impacts of dimate

'J Perama (Ecosystem Approach based on Aguaculture) is aims changel;
to integrate aquaculture activities within a broader ecosystem, o

Farmers are encouraged to t@ke out insurance in particular
so that a sustainable management pattern will exist in this

against capital losses and damage to extreme climate-
respect; cultivating facilities;

O in the context of aguaculture, ecosystem-based approaching o
must take into considerstion the ecological, social, and
economic aspects of its development planning;

The government should consider making mandatory insurance
policies for businesses on a given business scale to reduce long-
term losses in production, livelihoods and environmental
damage;

EFFECTIVE STEPS TO ANTICIPATE i Ay EFFECTIVE STEPS TO ANTICIPATE
Research and Technology Transfer
) Research becomes an important part especizlly in penerating aguaculture Determination of the Cultivation Zone
engineering technology that is directly linked to mitigstion/adaptation O Suffident location selection from both technical and non
SRR TR R A technical aspects can be an important adaptation step in
O Research related to the possibility of: anticipating climate change;
" emergence of new pest geniuz; O In determining the location of cultivation is important to
B preventive effort; - R .
" oy of fizhe understand .ami determine the pn_.r.ghllt'.t of threats that ?-I'I"
D cors (o rmem TF reert B fPar e oF me e occur that is through the analysis of risk assessment [risk
commoed ties); analysis assessment];
B emvironmentally friendly food and others. [l This risk assessment involves how to assess the vulnerability
2 The results of this reseanch and engineering should be innovstive, efective, aspect of the location to be used for the agquaculture
efficient and applicable applied at the farmer community level; development area;
O Best Management Practices [BMP] in aguaculture management especially in [ This step is important as a form of early anticipation to see
smiall-scale enterprises can be consistertly done by farmers, certzinly based possible potential risks that will occour;

on EAA strategies.

EFFECTIVE STEPS TO ANTICIPATE

Maonitori

3 Monitoring of biophysical parameters (biclogy, physics and
chemistry] and occeanography to aquatic emnvironments is an
absolute thing to do at any time; RICE-FISH FARMING “MINAPADI™

3 Important as an early warning to see the changing trends
happening to the environment;
Integrated monitoring program should be encouraged as a
strategic and important policy in the management of natural
respurces and the environment including aguaculture in it;

O Recording mechanism doing by fish farmers and can be
accessed easily.
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WHY RICE-FISH FARMING IS

v' Land Use Optimization;

v’ Effective Water Use;

v" Organic Farming;

v Symbiosis Mutualism;

v" No Chemical Substances;

v" Less Production Cost;

v" Minimum Human Resources Need;
v" Producing Rice and Fish in One Field. S

St — A8
MBESTRY OF MARNE AFFAIRS AND RSHERIES - REPUBLIC OF INDONEBIA

MINAPADI DISSEMINATION

Pesanjug Pasjary village , Tebat Karsl
sub distric

Name of group Location
Sclabumi ‘Hd.!- Joya Uma | Gunuey Jeye vilage, Cissat sub districs

|
£

Misa Sabsi Pondok Kasa Tangauh villege, Cdatra sub
| dstricy
2 |Certral Jave | Basjernegere | Mise Serl Widede | Blambangan villege, Sewang sub districat

j&l Raharyu Mertcsarl vilage, Purwosegoro s
|
district
3 |East Java Probollegge Sababa Ketompen villege, Pajarakan sub dstric
Kedn Mica Prangpiers Prangpiery vilage, Ploso sub districr

|

Vi
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Ne Province District Nama of grosp Locaticn
1 | wetiom Cunps Tat M Crarsrgy viage, Waring Kondang 5.0 ditrct
Carit Mirs Gamah Bipwh | Langhong ey wilage, Carsng Pewttan st
| Aerer
2 |Cormruiimen | Srwgen Wardoyo Patin Metap viiage, Sidchatc sub dutrict
Terrerggirg | Mine Sumber fajet! | Soropeden viliage, Pringrarst sud dtct
3 |t boen Malang Nt Mudys Bays vinge, Wefst b dateict
Anje Mina wiiegn, Goderg Lagl sub Setrict
4 | Barten Pancegarg Batu Lunjung Crenct vilags, Cmamd b district

Ne Province Diswrict Name of group Location
1. |Cantral leva Boyclel Mins Lestarl Copoko Sawit village, Sewil sub district
APOB Copoko Sewit village, Sewl! sob district
2. | DL Yegywharta | Seman Mins Mada Canl Binargun vilege, Pakern sob district
Mins laya Sendarg Tirto villege, Brebeh sub districy
3. |NTB Central loesbok | Harapes Baru | Bilebente village, Prieggarata scb: district
Pade Senang | Selebena vil e, Botu Kmeng sub dstrict
Eest Lombok Joben Geal Pesenggecahan villsge, Mootong Geding
Jub districs
Batu Tambun | Prings esalle vllege. Prongeats st

MINAPADI (FRESH WATER PRAWN) W

" DISSEMINATION MODEL OF MINAPADI (TILAPIA)

IN COOPERATION WITH FAO
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HARVESTING MINAPADI (TILAPIA) IN SLEMAN, e 1 HARVESTING MINAPAD! (TILAPIA) IN DISTRICT
IN COOPERATION WITH FAO, 2015 50 KOTA, WEST SUMATRA,
IN COOPERATION WITH FAO, 2015
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LOCATION OF TIU
DG. AQUACULTURE MMAF

other valuabie dlants and aguatic
z.munuut-muenuwwnmﬁm ing progr inistry of
Agricaiture snd Ministry of Marine Affairs and Fizheries:
2] Ministry of AgricuRure will provice aszistance of rice seeds and fertiizer, and
b)OGA MMAF will provide infrastructure and facility of curren pond, fish seeds anc
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mmwmmm s:mngumrmmmmmmxmm
Technical Azsistence by TIU of DGA, and market reg
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DG. AQUACULTURE MMAF i CHALLENGES AND OPPORTUNITIES e

SYNERGY WITH PARTNERS (MINISTRY & INSTITUTION)

AinEiry | u CHALLEMNGES:
Aaritim and 1 MO wih MAE dan MoA | B Planting season;
| Resonrces | ® Lack of knowledge;
8 Make a change: significant improvement in the
B A
R P b TEmmmm—— Utilization of practices—technical manual;
© blap poteny andlocarion Suable for Plce Tah | mmm land 8 Land acquisition (for housing and industry).
AMoA 3 ety of eyl hrﬂ;u:’ﬁsh
PR —— ——
| reluire e sustainable {J OPPORTUNITIES
MALAF  j— == —— o Efoﬁn‘doic_mperatim between DGA-MMAF and DG-Crop
Afimistry of = Variation of Species combination;
- 1. To Provdde: Technls for irigadon
Infraztactar ® Organic/healthy rice production.
TERIMA
=
XE
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e B e TASHAKKURATY | |
SIS AME
GRACIAS "T'III= .
ARIGATO;} i1 T
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=g st 5]
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Malaysia. The effects of climate change in fisheries and aquaculture
resources in Malaysia

Abdul Razak Bin Abdul Rahman
Department of Fisheries, Malaysia

In Malaysia, the two main fisheries-related economic activities are capture fisheries
(marine and inland fisheries) and aquaculture (marine, brackish and fresh water). Although the
world’s marine capture production decreases every year, Malaysia’s fisheries production
remains stable with a contribution of 71% of the total national production (1.43 mil tonnes)
during the year 2010, with the value of RM6.65 (2012) at 1.3% national GDP. As fish remains
the most important diet in Malaysia, besides the potential positive impact to Balance of Trade
(BOT) and the abundance of land space and water bodies, the aquaculture industry has been
given priority to expand with current target at 1,433 mil tonnes by 2020 instead of 500,000
tonnes produced today. Unfortunately, issues associated with climate change resulted in a
great challenge to achieve the targeted value. Based on the sea surface temperature (SST)
analysed using satellite data from the Pathfinder program, studies suggested that the average
SST of the sea surrounding Malaysia has significantly increased over the last 29 years (1985—
2014) from 28.9-29.1°C to 29.1-30.0°C which may affect fish distribution (e.g. mackerel sp.).
The coral reef bleaching in Pulau Redang and Pulau Paya, and more frequent harmful algae

blooms along Malaysia require deeper research solution finding.

In tropical areas like Malaysia, warmer waters may increase the susceptibility of fish to
pathogens because they are already spending energy dealing with thermal stress; in addition,
many of the pathogens are temperature-sensitive. For example, the growth rates of marine
bacteria and fungi are positively correlated with temperature; therefore, there are more
reports of disease related fish mortalities. The El Nifio phenomenon from April 2014 to June
2014 affected 706 farmers (mainly of the freshwater aquaculture sector) in the Pahang district
due to droughts, and resulted in RM25.16 mil of losses. The changes in monsoons and
occurrence of extreme climate evens such rain pattern/heavy rain resulted in flood events.

The unusual floods recorded between December 2014 and February 2015 in the districts of
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Kelantan, Pahang and Johor affected 1,665 farmers” aquaculture facilities and their fish; the
estimated amount of losses reached RM45 million. More funding is therefore needed for

further research to understand better the effect of climate change on the fisheries and

aquaculture sectors.
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THE EFFECT OF CLIMATE CHANGE IN
FISHERIES & AQUACULTURE
RESOURCES IN MALAYSIA

ABDUL RAZAK. BiPM ABD. RAHMAM, DEPARTMENT OF AISHERIES, MALATILA

INTRODUCTORY FISHERIES ECONDMY ACTIVITIES IN MALAYSIA

Mojor achivity divided to
1. Capture fheres
= major contribufion [7F1% of fofal nafonal production]

= noreased by 16% from 1223 mil fonnes [2001] fo 1.43 mil tornes (2010] ~
wcrldml:rine:uggg:d I:nod..cim has decreczed by 6% from 82,5 mi
tonnes [2001) o mil fornes (2010)

* corsist of inshore and daeg;euﬁshﬂiﬂprudu:ﬁm’mfvdu:ﬂhldb&bl
(012)@ 1.2% of naional Gl

Z Aguaculfure - increasing patiem
« Marine
* Fresh waher

—

FOTENTIAL ECONOMIC REVIEW

- Whie fish remaing an importont die for Malaysio, aguocuthure industies
have been given prorfse due e
Productivisy of dshing declining af average 24% par onnum (repanad
by WINF Maolaysia)
Posittve walue for Balonoa of Troos
Polenial of food securty
Honving aburconice of kand spoce and worler bady fsea, ver. lake, atc)

- therefore, incfead of Mofional Fiood Policy 3, DAN 2 [2011-2020), glso
infFoduce 53080 oquacutiure polcy
Targeted produc fon by 2020 (1,453 mil m.t) - equally anough with
capiure fisheries
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ISSUES AND CHALLENGES
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CLIMATE CHANGE EFFECT

3aa curfaoe temperature (32T] rice
Bl Nific-Southem Cscllaion Gerai besacring
Eftsols. of feing caa lavaic Drought ! Fioar

Calotcation of coral Dicaacs

Impaot of alimats change o fch cpsales

Zea curfave temperature rice

= Main impact fo capiure fheres

= Changes the sea swfoce resulting to
* More frequent harmful cigdl blooms reported
* Incregse disease and porasites incident
* Altering local ecosyshems with changes in competitors, predator: and invasve
spedies
* Changess in planidon composion
* Domage to coral reefs (bleaching] that sarve as breading habitats
Less dissolved oxpgen

Abundance and species composfion of shacks
Climate changs may alter fre spedes
dighribufion.

Climate change projecfion showing
occurence of mockene! in the region ot
present andin 2050, [under IRCC ZRET ATR

scenada)

Sounce: Aquablops project [ACE-WFC-FRI|:
W.OqUamaps.ong| - mopping fools that
display changesin the SEA marnine biadiversiy
due jo dimate changs,

using o biog=ogrophy modsling approach
|AcuatAaps) linked fo axdisding informalion
sysiems

Mustepha [2015] also shows fhe result of another shudy on
undestonding the spatial and temporal relcfonship of ocean
biophysical parometers with halbitat ufiizafion of Rostrefiger
lanaguria (Indion mackere]] off Soush China 3ea shows that 337
dafa estimated following femperature changes in next three
decades (20010 - 2029 busedun the Represaniafive
Conosnirafion Pothorys with 33Tincreasesof 18, 26 and 33°C
‘wil resuitin disoppe-grance of B.konogurha from the west coast of
Penirsular Malaysian waber

Further shudy ore sfil needed bo confirm these finding.

[Cicancs
In fropical areas s Maloysia, wormerwabers may increass frhe suscepibiity
of fish fo pathogens because they are dready expending energy dedling

with themnal siness.
Mampu“\ngemaehmuhxmlimﬁweﬁnm#e,gmﬂh rafes of
marine bacteric and fung are posifvely comeloted with iempenature.

Mor= dsensele{ah:dlhhmnddmeﬂepurbd

WG (crly Madialliy Syrchar] [ AHFHD) [Acuim
Mapmspancrs ats. Mot Dieausin maris piaen cubrs

Lemch In Biger grouper
o

EXAMPLE 3

Eftsols of fcing cea leveis

Bosed on fhe seo surfoce temperature [33T) analysed using
sateliite data from the Pothfinder program, Kw Kossim [2014)
suggeshed frhe averoge 33T of the sea sumounding Malaysia has
sgrificantty increose in 27 years (1985 — 2014] 2658-29.1 °C o 20.1-
Anooc

Furiher analysi found out #he 33T have negafive impact on the
oatch of anchovies on the west coost of Peninsulor Malaysio whike
the caich of nerific funa, pompeet and mocikers! hove posifive:
redafonship.
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Papua New Guinea. Impacts of climate variations on local fisheries and
aquaculture resources in PNG

Paul Kandu
National Fisheries Authority, Papua New Guinea

Papua New Guinea (PNG) is one of the world’s most vulnerable economies to climate
change. Increasing frequency of storms, rainfall, flooding, as well as rising ocean temperature
has resulted in greater vulnerability of livelihoods and food security globally but remarkably
higher for the Pacific Islands economies including PNG. Sustainable production of food
resources and stability of livelihood is increasingly challenged by the predicted impacts of
climate change, and extreme climate events. Intensity of tropical cyclones, extreme drought,
fires, flooding and landslides threatens terrestrial ecosystems and agriculture. Ocean
warming, acidification, sea level rise and floods have negative impacts on mariculture and
fisheries in coastal regions. Food security, especially access to dietary protein, is at risk due to
the effects of climate change. Social indicators reveal that 87.5% of the population is rural-
based with most involved in subsistence agriculture for their livelihood. PNG is not the
exception, with many people being vulnerable to the vicissitudes of the natural environment
mostly because of coastal and inland flooding, landslides and soil erosion that have
important consequences on food security, which is a national issue on the rise in PNG. The
diagnostic signals often are sea level rise, sinking islands, deteriorating of maritime resilience
infrastructure lacking accessibility, food security (drought), declining of fish stock, increasing
water salinity, and change in weather conditions. Despite the negative consequences, there
are also opportunities from which we must take advantage. To increase our adaptive
capacity, APEC economies need to work together in sub-regional and regional groups in order

to thrive in the face of the rapid climatic change.
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Initiative program to address the impacts
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Peru. Current knowledge of impacts of climate variations on local fisheries
and aquaculture resources in Peru

Jorge Tam! and Nena Gonzales?
!General Direction of Oceanographic and Climate Change Research — Peruvian Marine Research Institute
(IMARPE), 2Ministry of Production of Peru (PRODUCE)

The Peruvian upwelling ecosystem is characterized by cold waters and a subsurface
oxygen minimum zone with low pH. In the last decades, from Central Peru to Northern Chile a
cooling trend of coastal waters has been detected, these conditions could strengthen
upwelling and turbulence, however these trends could continue until large scale ocean
warming will override coastal upwelling. Under a warming scenario, oceanic resources such as
tuna and dolphinfish could expand their distribution towards the coast. First oceanic and
biological modelling scenarios predict changes in winds and currents, deepening of the
thermocline and stratification of column water, reducing oxygen ventilation and nutrient
fluxed, resulting in a decline of nursery grounds for fish larvae. Artisanal communities along
the Peruvian coast are the most vulnerable to changes in catch of fishes due to exposure and
sensitivity to climate change, dependence of livelihoods and food security on fish, and limited
adaptive capacity. In order to reduce the vulnerability of artisanal communities to climate
change, it is necessary to apply adaptation measures, such as the use of selective fishing
methods towards human consumption and to diversify economic activities like sustainable
aquaculture and ecotourism. In this context, the Peruvian Marine Research Institute (IMARPE)
and the Ministry of Production (PRODUCE) are leading adaptation to climate change efforts
through National Determined Contributions in adaptation and projects in pilot areas to
implement: early warning - modelling system, vulnerability and ecological risk assessments to
climate change, selective fishing gears, natural banks restoration and co-management,
sustainable aquaculture, bioconversion of fisheries and aquaculture residues, vivential
ecotourism, capacity building of artisanal fishery communities and ecosystem based

governance.
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O MARPE g @ @
Current knowledge of impacts of climate
variations on local fisheries and aquaculture
resources in Peru

Jorge Tam ' and Nena Gonzales ?

Peruvian Marne Research Institute IMARPE)
? Minisxy of Prodution (PRODUCE)

APEC “International Workshop on ecological risk assessment of impacts of climate
change on fishenss and aquaculturs resources”™

October 25th, 2017

Qutline

* Pastimpacts of climate varations
* Future impacts on fisheries and aquaculture resources

» Climate change adaptation efforts for Peruvian
fisheries and aquaculture

* Conclusions

Past impacts of climate variations

Challenges of climate change for Peruvian fisheries
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Particularities of the Peruvian upwelling ecosystem
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response of the Soumzast Pacfic b

giobal waming. Last odecades
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Impact of El Nifio on fisheries: warming lessons

—a— KortamCeniral Paru
Sireng EN i Sz Per - Hearihaers Chile

= R ——r
anchawy
- ﬂ

- r'* """""" IMM“
5 s 1lk| mt
1 J fl—ﬂu i

lmll pod

rm g ——————. T L]

18721975 strong Bl Nifio appeared during a vuinesabie anchovy siock by overdishing.
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Responze of dominant species in the coastal and
oceanic zones off Peru
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Regime shiftz: role of oxygen and food type under chmate vanability
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and smal copepods.
= Cool period {1996-presenty: sirunger OMZ, simnger upwelling larger copepods and
euphausitss. Anchovy prefer langss copspods and euphausiids as food.

el al, 201

Future impacts on fishery and
aquaculture resources

Modelling climate change scenarios
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First generation regional models

First moosiing simulaions ffecasl 3 reduction in winds and peoductiity under a
pessimistic 400, scenanio. Howsver, Mese modeis will reguire 3 higher spatial
resolution in coastal areas io befisr simulate the upmesiling processes.
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53




Climate Change Vulnerability Assessments

Minisiry of Production [PRODUCE] has camed out vulnerability assessments for the
Fisheries and Aquaculiure Secior in Peru (2016).

PURD - Aguacuitane

The Mational Determined Contributions (WDC) on
Fisheries and Aguaculture Adapiation
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Froject implemenatios and collaboration opporiunite

& MARPE ¢ IS  (IEE W9 BID
Peruvian projects on climate change adaptation on coastal
marine ecosystems and fizheries
D FA

Froject Adaptation to cimate Adaptation to the impacts of cimate
chanpga of fishary sactor and | changs In the marine coastal acosystam
miarina coastal acosystam of | of Paru and Its fisharias

Famna
Duration 30 months (2074 - 20017 48 moniths {2016 - 20209
Budpst (USE) | 2,500,000 6,950,239

Maln actors IMARFE, FRODUCE, MINAM IMARPE, FRODUCE, MIMNAM, SERMANF,
CORES, FROFOMANFE

Componants | 3 (sclance, transvarsality, 4 {Intarventions, survalllamcs, capacity

Intsrsantions) bullding, governanca)

- ‘_ -

Conclusions

» Im the Penmian upwelling sysiEm in T2 last decades a cooling frend has besn
detected. These conditions could continus unti largs scale waming ovaide coastal
upweling.

= UNder 3 Warming SCananc, Gsanic reacurces as una and delphirdsh coul exend
its distritution fowards the coast

» IMARPE and PRODUCE are leading adapiation o climate change eSris through
Mational Detemmined Condributions in adaptation ang projects in pilot areas ©
implement: early waming - modeling sysiem, vunembifty and ecciogical risk
asessments 1o climate change, selective fishing gears, natural banks resioration and
coHmanagement, sustainable aquaculture, bisconversion of fishesies and aquaculture
residues, wivential ecobourism, camacity building of atisanal fishery communites and
ECOSySIEM based govemance.
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Russia. Climate change and fish resources in the western Bering Sea

Vitaliy Samonov
Pacific Fisheries Research Center (TINRO-Center)

The Bering Sea is one of the most important fishery areas in the Far East of Russia;
pollock, salmon, herring and saury are the main target species of the commercial catch. Since
the year 2007, the northward inflow of Pacific waters has increased, suggesting that much
larger volume of Pacific water directly flowed into the Commander Basin. Rise in temperature
was accompanied by increase in biomass of codfishes, flatfishes and sculpins in the western
Bering Sea. Downward trends in biomasses in the late 2000s coincided with recent cooling.
Spatial distributions and migration patterns of salmon have also changed during the recent
decade. A number of oceanographic factors are being monitored and studied in the Bering sea
such as temperature patterns, salinity, oxygen and phosphate content along with changes in
commercial species abundance and distribution. However, observed trends do not necessarily
imply cause-and-effect relationships. Unfortunately, mechanisms of down-scaling planetary
changes to the ecosystem level, in particular in the Bering Sea are poorly understood. A more
thorough study of events, which occurred in the late 1980s and early 1990s, is required in order
to understand how planetary and regional changes of environmental conditions influence

marine ecosystems and their components.
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Climate change and fish resources in
the western Bering Sea

Fresented af ESAS conference in Seattie 2011 by G. Khen et all

Sea surface temperature Temperature at the
in swmmer (August) rtemperature-minimum surface
in summer (August)

Fregented at ESAS conference in Sestitie 2011 by G. Khen et all

_Catch of fizh, invertebrates and ¢
Russian Far East

Total catch

220 240 35%

Biolock - 8%
®Hemog - 7.7%
BSImn - B
o Seury - 4.5%
=t foh - 15%
Blod- 4%

W Mockereds - 22%
= Other fah - 2.4%
@ Squl - 27

W limeerebeates - 3 5%
B Scaweeds - 0x%

Presented at ESAB confierence In Szatfie 2011 by G. Khes efall

* Bering Sea currents,
their direction and speed in winter and summer

(40'm depth)
Data from 510 drifters averaged for 1986-2007

Presenfed at ESAS conference In Seatie 2011 by G Kihen et all
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Major geostrophic currentz in the ushm'ﬁ:r_lg Sea
in warm half-year

thick lines show current with speed »5 omis
relative to 1000 dbar

Presenfed af ESAS conference in Seattie 2011 by G. Khen et al

Interannual variability of the temperature M
from szurface to 800 m in the deep area within the

Russian EEZ
g lines = dets firom Climatie Atles ... (2009); 1950-2004
ok lines = our deta, 19862000
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Interannual variability of salinity anomalies
from the surface down to 500 m in the deep area
within Russian EEZ
blye lines — data from Climatic Atlas ... (2000 ), 1950-20404.
pink lines — owr data, 1986-2010
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Fresanfed af ESAS conference in Seattie 2011 by G. Khen et al
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Presenied at ESAE conference in Beafle 2041 by G Khen ef all

Biomass of bottom fish families ____..:::i-"‘"ﬂ

in the western Bering Sea
in 1959-2008
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Biomass (thousand tons) of mezopelagic fish and squid
in the upper pelagic layer (0-50 m)

T Ipes | 1893 | M3 | 2GS | 2T | 2600

Meropelspic (46 |15 131 (%0 158 |148 [1509 (409
fsh

Squad ™1 |51 950 [481 |99.3 (2037 | 2433 |1E112

Salmen species catch proportions
in the Russian Far East

Chum
£t

Hied
4%
e _(ther

Presenied at ESAE conference in Beafle 2041 by G Khen ef all
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Catch (thousand tons) of Pink and Sockeye zalmon
off eastern Kamchatka

rascca 4 ~

[EEXEE NN NNEY) fRE

.

Presented at ESAS conference in Seatti= 2011 by G. Khen et af

~ Distribution of Socl;eye‘ond Chinook zalmon

N

in different types of current systems
Sockeye Chinook

Annual biomasz (thouzands fons) of immature-Chum,
: Sockeye and Chinocok salmen
in the upper cpipelagic (0-50 m) western Bering Sea

during September-October
Chum Sockeye Chinook
2002-2006 283.0 132.7 17.9

2007-2009 178.8

o
=
(=]

n
N

Changes in biomass of walleye pollo-ck
and Pacific herring in the western Bering Seca

| m =emeg @ Foiock |

Presented at ESAS confersnce in Seattie 2011 by G. Khen et al

Dynamic of fich and non-fich catches
within the Russian EEZ in the northwestern Pacific

1 Serdine
2 Walleye pollock
i Other fohe
Millian tans 4 Other peice:

Presented at ESAS conference in Sealtie 2011 by G. Khen et al

Presented st ESAS conference in SeatSe 2041 by G. Khen et o

Walleye pollock catchez by all aul!wcs/

in the Bering Sea:

blue line - total catch
red line ~ catch in the Russian EEZ

Presentisd at ESAS conference in Seatte 2011 by G. Kihen et 3l
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Biomass of fizh and zquid within O-SB’H\/

in different years

== 1050-1800 | 190]-1807 | 1896-2003 |2006-2010
All fish, 50 1.34 219 114
0-50 m, million tons

Squd. 0.14 0.09 0.21 0.28
0-50 m, million tons

Fizh biomazz on the northwestern Bering Sea chelf
and in the Gulf of Anadyr in different years

1959 1995 2006-2002 | 2095-2008
Northwestern e { 3 278
S 700 524 275 1163
Asadyr

Climate indexcs: |

A

SHI (Asian continent), and AO (relation b, ate

and polar latitudes), PDO (North Pacific), NAO (North
Atlantic)
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Presented at ESAS conferance n Seattie 2011 by G. Khen et al

Presented at E2AS conference In SeatSe 2091 by G. Khen et all

Major outcomes:

* 1. The mechanisms of down-scaling planetary
changes to the ecosystem level, in particular, in the
Bering Sea are poorly understood.

* 2. More thorough study of the events, which occurred
in the late 1980s and early 1990s is necessary, to
understand how planetary and regional changes of
environmental conditions influence marine
ecosystems and their components.
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Thailand. The Effect of Climate Change on Fisheries and Aquaculture
Resources in Thailand

Boonsong Sricharoendham
Department of Fisheries, Thailand

Thailand is located at the south-eastern part of the Indochina peninsula, with latitude
between 5°N and 20°N and longitude between 97°E and 105°E. It has an area of 513,120 km2
with a coastline of 2,614 km and 3,750 km2 of inland water area. Fisheries and aquaculture in
Thailand play very important roles in food security, income generation, livelihood, and
exportation. Thailand’s fish production declined from 4.12 million tons in 2005 to 2.43 million
tons in 2015. During 2011-2015, the total fisheries production was estimated at 2.43-3.04
million tons per year. During this period of time, capture fisheries contributed about 61.75%
of the production, of which 54.38% was from marine capture and 7.37% from inland capture.
Aquaculture production contributed about 38.25%, of which 23.02% was from coastal
production and 15.23% from inland production. Climate change impact is an additional
pressure to many fisheries and aquaculture activities due to changes in distribution and
abundance, loss of habitat, pollution, disturbance, etc. Monthly rainfall data over Thailand is
examined to analyse rainfall variability; wind circulation and sea level pressure maps also are
examined to better understand the mechanisms associated with this phenomenon. Those
changes will affect fisheries and aquaculture via shift of temperature, hydrological cycles, the
frequency and severity of extreme events, and sea-level rise. Notable changes in climate
extremes in Thailand, particularly temperature and rainfall, are expected to have substantial
socio-economic and ecological impacts in the coming decades. The risks associated with these
climate extremes will increase and affect the biophysical environment, socio-economic
activities, and millions of people. Impacts on the distribution and productivity of populations
of targeted species, on habitats, and on food webs, as well as impacts on fishery and
aquaculture costs and productivity and fishing community livelihoods are expected. Therefore,
further studies on vulnerability and risk assessments are great scientific challenges to shed
more light on adaptation strategy and disaster preparedness, and to move forward as climate

resilient sustainable societies.
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The Effect of Climate Change in
Fisheries and Aquaculture
Resources in Thailand

SRICRAROENDHAM

Department of Fisheries,

OUTLINE

Thailand and their fisheries & aquaculture

Impact from climate change

Recently activities of Thai DoF concerning

to climate change

- Area: Prox. 513,15 km*
- Population: 69 million
- Water resource: 25 River basing
- Season: rainy (Jun-Oct), wintes
- Temperature:18-40 °C

- Location: center of Indochines¢

- Rainfall: 1,200-1,600 mm/yr, sof

during 1981 - 2015

W Marine Capeure # Coasteal Culture
B Inland Capture Inland Culture

= Ranging from 2,000-4,100 mil tons/yr
= After 2006 production was declining
= At present about 60% the highest production

2,429 857 mil. tons




Trend of temperature variation
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Risk Assessment for Mud & Land Slide
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Risk Assessment for Heat Wave
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Risk Assessment on Inland Aquaculture
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Project on
Green Agriculture City for Fisheries
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Viet Nam. The effect of climate change in fisheries and aquaculture
resources in Viet Nam

Nguyen Dang Kien
Department of Capture Fisheries Viet Nam

Viet Nam has a long coastline of 3,260 km and a large EEZ of more than 1 million km?.
The number of fishing boats is 108,706 units (2016) and more than 4 million workers directly
involved in fishing and marine aquaculture. In addition, Viet Nam is an APEC economy with
many river systems, lagoons, ponds and lakes that are favourable for aquaculture. There are
over 1 million hectares of water surface for aquaculture. Being a coastal state, annually,
fisheries and aquaculture are heavily affected by climate change associated storms, flooding
and changes in rainfall pattern that result in natural disasters. The area and quality of land used
for aquaculture, and fishing infrastructure can also be affected, with additional impacts caused
by increased average temperature, and the change in distribution and production of marine
species. In order to adapt to climate change, it is crucial to: 1) Improve investigation and
forecasting capacity, 2) diversify culture species, improving appropriate aquaculture
technology, 3) develop and implement adaptive management action plans and reduction of
impacts of climate change, especially high vulnerability areas, 4) develop fisheries information
systems and policies to support fishermen, identifying new fishing grounds, 5) promote the
implementation of credit policy to help poor fishermen, 6) increase adaptability and
rehabilitation for local people, 7) exploit and use local knowledge and experience, 8) raise
awareness, providing training courses for community on the climate change, 9) develop a
fisheries co-management model, building capacities and community-based management

regulation, and fisheries resource sustainable exploitation.
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MINISTRY OF AGKI s:é Ut

THE EFFECT OF CLIMATE CHANGE
IN FISHERIES AND AQUACULTURE
RESOURCES IN VIETNAM

Dr. Nguyen Dang Kien

Officer, Department of Capture Fisheries Vietnam,
D-FISH

FISHING BOATS & ZONES

W Tenkin Cul

cooe

200 son o1z o 0e 2013 zos

Yeur

Cuntral = o~ Total
2815 12492 102,231
24570 15959 120326
21450 19800 128m:1
26368 16756 128363
25,163 17.082 123,125
24,065 15381 17016
2131 14771 105,085
277 14821 107.308
2,140 1457 108,706
THE TURN-OVER OF FISHERY EXPORT o

- The total fishery production increases steadily annually (especially
from aquaculture). The output of 2016 was over 6.7 million ton.

- The tum-over of fishery export increases steadily over years, by the
end of 2016, the export value reached over USD 7 billion;

e

OVERVIEW OF MARINE CAPTURE FISHERIES @

o+ Viet Nam has a long coastline of 3260 | === - .
km; and a large EEZ of more than 1 | i
miltion ke, !

+ Marne economic contrbutes about 47%: |,
of GDP (of which s=afood is 14%: GDP). |.

+ The mumber of fishmg boats is 108,706 |,
units (2016); )

+ \iemam fisheries are charactenized by .
mmlti-species and mult-fishing gears.

o More than 4 million workers directly
mvolve in capturing fish and marine |

aquaculture.
+ The marne waters are devided into 4 '
Guif Cenmal, Southeast and Southwest

and many estaaries, zuives, lagoons.

OVERVIEW OF AQUACULTURE RESOURCES @

- Viemam s a country with dense river systems, many lagoons, ponds and lakes that
are favorable for aguaculeure.

- Viemam has over 1 million hectares of water surface for aquaculrure, now. Of
which, water surface for brackish water aquaculture accoumted for 69%. fresh
water accounted for 31%.

THE IMPACTS OF THE CLIMATE CHANGE ON I-TSHH!IESAN‘
AQUACULTURE RESOURCES

MAIN INFLUENCES:

- The calamity, storm, flood and changes of the rainfall.

- The vanation of aquaculture area and quality of land
using for aquaculture.

- The rising of tides and sea levels, saline infrusions:

- The average temperature is increasing, the drought;

- Changing in distribution of marine species and
decreased productivity.

- The infrastructure, fishing port, moorings area are
damaged;

-
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THE IMPACTS OF THE CLIMATE CHANGE ONmHERIBAN‘
AQUACULTURE RESOURCES

- Every year. Viemam expenences, in the average, 5 - 15 storms, 2- 8
tropical depressions. Paticulaly, from the bezinning of 2017 wmnl
now, there are 11 storms and 7 tropical depressions, which heavily
mfluence the socioeconomic in general and the aguaculture and
fichery m particular.

= i,
\ @
Swrwen ‘e wu,

THE IMPACTS OF THE CLIMATE CHANGE ON FISHERIES
AQUACULTURE RESOURCES

- Increasing the phenomenon of the nising tides. Especially in the southem
provinces, the rising of tides increases the river stage from 10- 40 cm.
- The brine rising, saine intrusions impact on coastal ecosystems;

(MArkonE Ry S5 ( >

Map showmg
the mmpact of a
ong-meme sea-
level rse m the
Moekong Deita
area. (Source:
chailengerocha
nge.org, 2016)

THE IMPACTS OF THE CLIMATE CHANGE ONF!SEERIBAN‘
AQUACULTURE RESOURCES

- The index map of assessmens of
wvulnerabilities thar are caused by the
climate change at provinces across
the country.

Classsification of figures:  faia loal <hi o
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THE IMPACTS OF THE CLIMATE CHANGE ON FISHERIES AN
AQUACULTURE RESOURCES

- The loss of coastal lowlands, landskides, saline intrusions;

- According to the study results, it s estmated that in the period 2012-2015,
there were 104,930 ha of extremely wulnerable aquacuture lands and
437 820 ha of vulnerable aguaculture lands.

- The increase of lands that are inundated, sols that are eroded, washed away
and the decrease of qualties of lands.

THE IMPACTS OF THE CLIMATE CHANGE ON FISHERIES
AQUACULTURE RESOURCES

- Influences of Temperature: The increase and decrease of temperature
reduces the output of fishery products in fish ponds and shrimp ponds. As
the temperature increase, Oxygen in the water can nfluence the growth
and development of species; therefore, they can die or grow siowfy.

- The drought of ponds, lagoons, and inert bottoms; the number of rainless
months increases steadily annually from 3-6 monthsiyear, the temperature
can reach 32 - 40 degrees Celsius.

THE IMPACTS OF THE CLIMATE CHANGE ON FISHERIES A}
AQUACULTURE RESOURCES

- Climate change cause also many aquatic diseases caused
by Vibrio bactena, and viruses such as MBY, HPV and BP).
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THE IMPACTS OF THE CLIMATE CHANGE ONF]SEERIEANI'
AQUACULTURE RESOURCES

- The influence of the climate change on manne fishenes resources and
offshore fishing:

+ Affect on marine ecosystems and change the fshing ground and resources
of fisheries;

+ The increase of the temperature causes the dispersal and decrease of
rESOUMCEs.

+ Many offshore fishing vessels must be located on shore, cannot operation.

+ Many anchorage areas, fishing ports are severely damaged by storms,
floods and the rising of tides.

METHODS TO REDUCE THE DAMAGY. CAUSED BY
CLIMATF CHANGE ON THE FISHERIES AND AQUACULTURE EESOURCES @

2. Policies and solution: including:
a) Aquaculture activities
- Planning for adaptations of the mterdisciplmary climate change;

- To develop and mnplement adaptive actions plans and to nuhgate
losses because of the chimate change. pnontizing hugh vulnerable

RECOMMENDATIONS

I

- To coordinate with international organizations in the
timely forecast of natural disasters and the climate
fluctuations. to develop standard models to
respond to the climate change;

- Propagandizing and educating the local the
community on environmental protections and
responding to the climate change;

V

METHODS TO KEDUCE THE DAMAGE CAUSED BY

CLIMATE CHANGE ON THE FISHERIES AND AQUACULTURE RESOURCES

1. Technical solutions including:

- Improving the capacity of researching and forecasting:

- The remforcement (mereasing of height) of aquaculture ponds at
coastal areas (avording the brine nsing and the climate change).

- To research on dmversified productions, appropnate objects.
- Investments of Infrastructure: Upgrading sigmficant dykes works
systems, umgation.

- Planting and protecting mangroves, restorng coastal ecosystems
and rver;

- Supporting and buldmg capacities for adaptations and mitizations
through disasters managements and preventions models of the
commumity and stakeholders:

V

MFTHODSTO REDUCE THE DAMAGY CAUSFED BY
CLIMATE CHANGE ON THE FISHERIES AND AQUACULTURE KESOURCES @8

b) Aguanic resource exploitation activities

- The establishment of ara fishenes information system:

- Developing policies to support fishermen identifing new fishmg

grounds. promoting the implementation of credit finance policy to

help poor fishermen:

- Calling for responsibilities. encowagng to increase adaptztions

and rehabilitations for local people:

- To exploit, utilize local knowledge and expenence;

- The propaganda of awarenesses, trainmg cogmfive sources for
the commmmity on the climate change:

- Developing a fishenes co-management model, buldng
capacities and participatory management regulation of the
commmumity, and exploitations and protection sustamable of
fishenes resources;

DIRECTORATE OF FISHERIES (-]

| V

Thanks for your
attention!

Note: the pictures from the individual and
. reference at the article and joumal
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Session 1: An overview of the key impacts of climate change

for fisheries and aquaculture

Gretta Pecl! and Ingrid Van Putten?

YInstitute for Marine and Antarctic Studies — University of Tasmania, 2Commonwealth Scientific and Industrial

Research Organisation (CSIRO)

Assessing risk & vulnerability to
climate change in marine fisheries
and aquaculture

‘Workshop material prepared and presented by Assocate Professor
Greeta Pec! and Dr Ingrid van Putten, for IMARPE & APEC, Peru Octodber 2017

Please do net cite or distribute without permizsion, thank you

Session 1: Overview of the key
impacts of climate change for

fisheries & aquaculiture
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warming & in the
ocean

This animation &
aalable here
SerpeWww DI te 2D
s Ny ve-10u0

SIMASD

Mean pH of surface waters: 7.8 ~ 8.4 but decreasing

oceans 26

pH drop of 0.1

Zecrage rate detrBation of astaropagenic carten (ol ;1 1y 4) 4 the thoms oean

Sarns weraged over 1900-2008.
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o
wIMAS

Globully sveraged sod lovel b rsen with

-

of 1.7 men y™ between 1900 and 2010, and 3.2
993 and 2020
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mem yr
i s brumon & pedabie: TP Neorraveeds

It &5 very lisely that the subtropical gyres in the North Pacificand
South Pacific have expanded and strengthened since 1993,
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Westerly winds south of Auitrala ame istemifying & ‘spinning W' the antido
e around the South Paciic

se circulation or

Ove of the lesteit werming rmgiom globelly and will licely remais wo = the future

Extandve changes i curtent = major scolopcal Changes = difves mlarmive reseac® in the region
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Extensive global marine changes

= Primary direct ronsequences of increasing atmospheric CO;
* 4 ocean temperatures
* 1 addity (reduction in pH)
* P sea level rise
¢ 1T temperatures create a host of additional changes:
= increased ocean stratification
* decreased sea-ice extent
+ altered patterns of ocean circulation, preci jan, and frest input
* changes in salinity
* Warming and altered ocean crculation act to reduce O; concentrations
- in fr andfor i ity of extreme events

L GIMASD

——— P ——y o CERO

Large regional variation in environmental changes

* Areas of rapid acean warming (top 10% change in SST)

i
A Global Network of m
MARINE-HOTSPOTS )

o~ e

Important factors to consider

* Rates of physicaland chemical change will almost certainly accelerate

* Anticipated rate of change over the next century - at least 10 times quickerthan
any chmate shift In the past &5 million years (Déffenbaugh & Fle'd 2013)

* Reglonal dfferencesin rates/magnituce of physical changes & sensitivity to

change
Warie Po pulation Growss Thesugh Histary
* Chmate change does not act in isoiation: .
* habiatdegradation — !
- masvespaces Mg & = e =)
+ Palution H y
* overexploitation I ! ;
*  human population . il
Increase etc iL
b 3 A N 1 FE i

b Lt SIMASS

Small environmental changes lead to
large biological impacts

' R
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Species performance and temperature
Heart rate and temperaturs In American Lobstar

29°C - maximum ‘
9 performance |
8w
a - 19C makes a huge
‘ q difference!! *
£
“
o
© LATATG @ - s

25 0

10 =
Temperature (°C)
Waerning water can lead 10 either irgmoved o dececsed species” performencs, depending on whethes
the indhvidual/population curmardy lhves ot the upper of lower Bmits of its therml tolntnce

) ekl SIMAS©

Species life cycles are complicated, different
exposure and sensitivity at different life cycle stages

Disease

Currents . Productivity
(nutrients available)

SIMAS ©
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Climate-driven changes in distribution

- Species can adapt where they are, die or shift &
Thermax W - —
acress i stages (hshed *  Same of the largest shifts in species ranges have iy
come from the ccean
§ EREs. aarly larvas *  ’Range zhifts’ greatest where cimate has warmed
; - :’:'::1 atts  and spawners are Faemost '
3 more wilnerable to *  Onaverage ieading range edges shifting
- i CORMNIC Warming *  17kmdecton land ’
} PN B Parved, 2015 o 72 m dec! IN OORIN Pumume s & 3314
X (391, ety Lanaw
*  Not simply tracking thermal preferences
Influence of spedies tralts *(
*  Complex ecological Interactions
*  Many other responses to cimate change — but ’
changes In distribution a major one v 1
e Ot GIMAS @ oo SIMAS®
TR g z % Pec! etal 2017 Science
Large variation in % of animals shifting
e i
within a region 2.6 - -;';rg
" © =9
Butvoen 2525 of anmals “ '-o
’\Q"’e
.W- 1 ~——_
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cud Moniterad e hiting whwie
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Climate-driven redistribution of species part of a global;
pattern. Impacts of shifts are already extensive.

Impacts of climate-driven distribution changes

Irmgactx of muire
v-wnmnm

l_'l': r—

l—l:r:r— e

atie ol Xnd
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Species are moving deeper as well
as polewards

Deepemng of North Sea fishes (UK)

g
& o0 o 2 " O L|"‘""
s - T e
3% ey .. .
—
oV ¥ N—,L
Weon Outyer 1 22m SIMAS @

74




Not just ‘shuffling’ species, changes habitat

* Polewird egunucn of ves urching lieked 20 lois of kefp beds in Teimana (Ung et o 2009)
*  Detructive gradng and formation of Dareens” habiat

* ok of seaweeds [ inversbiates

*  low of production

*  crash in key fisheries (rock lolnter end abalone)

* difficudt 1o reverse
* Complex system Bt uspinned by thermad thrmbold for wrchie lirves

Urchin barren

*12°C during winter {Augus?) i
b L GIMAS®

Shifts from algal/seaweed communities to

I coral reefs

MIDTA FREB RS LW T MR

T TN I e < b

"
O TR L R D T R T TR
L]

Region off Southern Japan

Rl

SIMASO

Shifts from algal/seaweed communities to

BEREarammm coral reefs
i Kornaakema L, Uddvbais

Moo

Flow on effects & ecosystem consequences

* Temperature will affect an animal DIRECTLY via thermal tolerance and INDIRECTLY
through changing the outcome of species Interactions

Changing and new Interactions, DIRECT and INDIRECT effects of spedies redistribution
on ecosystem dynamics and coast Industries

* Ecologkal, economic and sockl consequences of range shifts can be large
* Current research focusses on indvidual species rather than collective impacts of

muitiple shifters
N ¢ |
J‘ < Comsitering the adhin exenple lrom Tesmaria
il o A * Other intaractiog sowcins ALSO exterdiog
- 2. F e the regon |
- by *  Exivting interacting spedies Wso declising in |
0 & <5 4 abundance/performance
- | :‘ - * $10m research on urchin & kbster
'.. - * Qualizathve modellisg system - sew octogus |
T =" specie REINFORCING negative role of the
- i-‘-_*“ SAEMN (VoL s Pt bt ot 3 |
A SIMAS®

Ecological implications for
fisheries & aquaculture

Changing conditions will bring opportunities
as well as negative implications

*  Some increases (and decreases) In abundance will be ‘avouradle
* Some changes in distribution wil positive

* HOWEVER, even opportunities may requine mar 0 ensure these
* There wil be ‘winners’ and “lasers’ (countries, fisheries, communities)
*  Who wns and who lases may be In the eye of the behoider

oo SIMAS @
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Changes in primary producers

* Phytoplnkion producem SO% of the sleet s copen

* Phytoplenkion sbundence has dectined Iy 40K wnce the
1950"s, wery Hhaly dum 1o comanks warmming

* Varleton in productivity locstion, tming, Intenaly b
implcation for both fabmries and much of aguacultue

[ =
rp— ve
P 27
ot e
] el
o S
s | .
Pt - -
o R IO
St | —— 1 [T
] : -
Wopcn 4 o S8 A e a 17} 27
L B R
.
oo SIMAS©

Potential for productivity or
predator-prey mismatch

Match
§ [ Pumceinemmc SR
ogp—Fah bowms Pyt pavians bt
E 'S Svin g npr b
JFMAMUJJ ASOND
Mismatch
§ QN N\ e renm
04 ne WA § plariacr o P
J Bt a3k
E PR\, St
T JFMAMJJASOND
Morths
o, of "
i SIMASD
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Altered recruitment and dispersal

Torgormm G

* Decreasing arval duration and decreasing dispersal potential

d with | '§ temper In 72 marine species
* Significant effects on links and con ~ source & sink
populations that support fisheries
Homgh<asitaecy A W, 80
e SIMAS @
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Specific effects location dependent, eg growth

* Speckes often diributed
over wide area & impacts of
cimate driver depend of e
where that ocours within
species ange

* 1 temperatures resukt in:

* ncessed  gowth  at t_
midde of ipecies renge ]

* Medoced growth & werm
equatcrwand edge of cinge

* Banded morwong
temperatures may have aleady - al
reached levels assocated wth
Increased metabolic costs

Tarpecsue

wy e T pper
SPECH Tt [N ot & JELL]

e s SIMAS®

Specific effects location dependent, eg growth

* Species often disributed
over wide area & imoacts of
dimate driver depend of
where that occurs within
species ange

* T temperatures result in:
* Ingessed  gpowth Wt
middle of spedes resge
* Meduced growth & warm
equatcrward adyge of range

Growts e

D U NI T T TR T

g Typkl
: -
- . s temperatire
temperatures may have already o+ s

reached levels assocated with

w recal n , YE
e L) e Targeataw 9] b wegeatee, ipoe

RIS Il o & 2211

e Mg @IMAS @

Increased temperature raises metabolic

demands
*  Animals use MORE energy to PR
e f|mm ., S
* LESS energy awilable to Zas 4 T\'\‘
reproduce E W e [
- \
*  Warmer water holds LESS 2“ ? F\. ! ¢
: ) W
. ’“.‘meum\lrﬁp‘n O!M " T M X2 M x 2 20
greater STRESS on animals -

* More stress makes animals
more ible to di

oo SIMAS©
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Ocean acidification

* Shailish v considernd emorg e mont valnerdie onpenhems dus $o rellence on calkhue
carbonate (Colll,) stweld

” 7 o for bow pH by upreguleting cakficetion nterraly

oWt and other
¢ incresalng mortality rik 6 curtet chenges i S conditiom: (North Amedcs], o well o chk of
Dwwaver ord pereste
L — * * Net Jast’ calcllions that
! == — are inpacted by pH
[ = Work by Philip Mundey,
{ — A Sue-Ann Watson & co,
:' ~ - demonstratiog wide
tage of lmpacts oo Tah
! Bt — * Habiat cholce
Suww e U Ommnl o, 3300
e v
b L SIMAS®
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Increased susceptibility to disease, parasites

Cimate warming may.
* lecesse e, and number of geeerations pet year; and
* Modily host sscepritdity 1o isfection

* These charges may cause pathogen renge expession and bowt declines.

X

| ‘,.'I-LILUIQ “I
ST IIEIITIIE 3L R NS

Rangorse of pathogen growth to 1.5 degree of
warming (Harvel o1 ol 2002, Surge ot & 2004)

-

e e

Number of reported Wbno cases is the Sakic
Sea arma from 1962 1o 2010 (Surge et o 2014)

GIMAS®

Changes in ocean productivity and
circulation patterns

* Agquaculture & fisheries can be affected by changes in nutrient supply due to
2tered vertical stablity and exchange

* Changes in runcéf patterns also Increase nutrient supply to coastal areas
* Harmtul algal blooms (HABS) and jellyfish blooms can increase due to ocean

warming
* East coast of for both and
temporarty halted because of HAB's

Al
-

“\

W

——_ ——
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Extensive coral bleaching

Recently had our third major godal bleaching event

Bleaching can lead to comal death, destruction of habitat for fisheries species
Long recovery tmes

Predicted interval between severe bieaching events wil decrease over time

oo

B

SIMAS®

Changes in monsoon patterns and
occurrence of extreme events

Impacts on aquaculture:
Physical destruction of faclities
Lozs of siocks
Escape of cultured exotic species
Spread of diseases.

Direct physical impacts of climate change on
aquaculture

G, o

oo SIMAS @
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Indirect impacts of climate change on aquaculture

Tah el st [
Shcianuly NS -B'
@ W4

Slodremrsity

A, 2w
O,

. L SIMAS©
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Summary of fisheries & aquaculture impacts

Depmnding on the Sshery, system [e.g. Arctic, reel, cpen water eic], of the ssusculture production
mathods, specific impucts will be imgortiest 1o dffering degwes - But there B much overlap

* Ouegnsin ity - dance has docined in 40% sircn the 19507
* Alered and disgersal |cmmims, wed sl

* Alered growth ssd repreduction

o Changnsin busd

and physiclogical performance of speties wil
alfect trophic food-web and the

Orumgoes i distribution are slready extensive with ingects on the structure and fusction of the
ecovptem, human bealth, snd ecosomic acthities

* Conuderabie impacts on habite forming cogaainmy, Le. coral reefs, margroves, et
* Ocmanic wieming Cauiem stress in asimals, some of them abmady byving sear thelr thermad limits

. to disenie, ites wed Mress
' r—’<
oo  @IMAS®
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Where does climate change leave fishers & farmers
& the communities & industries they support?

*  Acoslersting theest to tha Sebeery of susrsiel warvices
workiwide

* As muagntucs and oeed of cimats charge scoelenates,
Ewatar Lrdacrtanding of irmatic vidranatdty b crtical
53 Ui Mteve raragET et actioe

* Mowewer rmany uncertaintes reman taarding the
degres and verabiity of chmatc rict - wpeciem, mgona,
rptamn

*  Chrace changs it leading 1o » htare where pae
mperince and krowisdge & of educed vl

* I sy caes, Pt pattaera iy not be repested -
nowel comiimations of physicy, chemitry, bology &
weology

+ Memed to mues deciuione that am enensly ok, sven
the detalis change, basad o the bert svalabie
Inforrmation a the time

* RS MANAGINDNT

e b SIMAS @
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Climate risk & effect on fish catches

e e e T
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Currernly, about 50 percent of the fih prodecad gobully & convemed By people i food.

e alend
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Vulnerability of national economies
to the potential climate change impacts on fisheries

(azsuming there s some iocal development and lower emissions between now and then)

Relationship between climate
vulnerability and fish consumption

Fish especlaly Important to countries
with low animal protein intake

£y : Okt Fapdwion
F .
L o
i- °¢
iolen e -
i o | o 3. :
i» - R
WGHIST CONUNSTION 3 oL ’,’ "
Aupan st over 150 grams per DAY! ;
LOWEST CONLINSTION 5 A T T
Do g et v 200 e e ek o march coems st Kt a\an|
W v rw e & WO B AN @Ay« Lape SLAC w oty Arsoiis W Ocoess
P Tt S
e o @IMAS®
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Many more mouths to feed Socio-economic impacts of climate change on
marine systems will not be equally distributed
Current werls popetation & srund 7.5 billon
The world population will reach 9.7 billion arcund 2050 La.
(112 bilion In 2100) v m Some geographic areas will be worse off than others
The of the mare developed regions wil E : (mainly around the equator and low katitudes)
remain mestly unchanged, at 1.2 billion. ] '] ‘
B ‘ People already disadvantaged (due to poverty and high reliance on fish for
Almoct 2l growth will take place in the less developed Under nourzament protein) will be most affected
reglons {from 5.3 billion to 7.8 bilkion in 2050)
inda Is going to be the biggest country and ,‘,\’-*V,:.,‘-' B g Geographic areas most affected are also predicted to have the
surpazs Ching in 2022. . /A fast{est) growing populations — so the number of disadvantaged will
Nigerls coud be larger than the US In 2050 N ¥ L be proportionally large
(could be 3™ largest country in the workd) e 2
Population densty
PV S LN
b Ll @IMASD)| ) L @IMASQ|
Global fish supply and demand Global fish supply & consumption
projections (to 2030) (increasingly from aquaculture)
N apgy + Wi CICE S s O Xgeh et
fi Demand for #ish 25 food wil grow by =40,000¢
from 142,285 raing to 185,242 (000 tons) in 2030 2006 2026
Supply of M for food will grow by «22 000
:::""“"—"' Acuscultire - o Tih Tarming - will provide dose 10 two thisds of ghobsal food fiss
consumption by 030 s caches from wild capture Nisheries level off (but do sot decline)
b L) @IMASQ)| b e @IMASD
—r—r—— —rTre—rT———
Where will the extra fish supply Global adaptation to climate change
come from? Poverty (as measured by GDP) most serious obstacle to adaptation
Dark red: highest GDP per capita,
Ligne red: lowest GDP per capita
AP AL Nr, ot achating P
™ Caphow Ssherios. (hra
Caprure faberson, warkd exciadng Chins
s food e, world ) ) 5
High correfation between GDP and vulneradility to general food insecurity
t‘,—,u.lb-l..d‘lﬂl‘l.i‘ -‘.—.
. Lkl SIMAS@ Lk SIMAS®
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Poverty is multidimensional
and climate change will compound drivers of poverty

-~
[ 4
i o " Powerty s not Just about Income
i ot 53 (poverty line is $1.25 per day)
RS W -~ I
o SRR e ot itid paverty inclades
e © mg ' Malwwt 80% = the popdation s
: ey 2 1 M Below the poverty line and smund cere
oy amount suttes Srom cthars forms of
- e | pawerty "4
T ST *h,
.t lack of cred,
. 5 ack of legal services;
v sodal exc) and
4 : "__"' disempowerment
P o b
s »® - - - L

Fopdanan beion e bareurions! peety e $115 g day (W

i, . M. Opumain * St & A L4 R, & e LN P, sl LA T, JEL6 s s b § Sl g 216

e o ®IMAS®
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Who will be most affected and least able to adapt
by compounding impact of climate change?

Low income nations (multidimensional poverty)

Urban poor (iniow- and micdie-income countries)

People in Rural Drylands
Unequal (> 2 billlan peopie - 90 percent In developing countries)
winnte | WomenJ

aations Indigenous people (just aver 5% of the workds
population but caring for around 22% of the earth’s surface)

Children and older people
{especially in terms of the health impacts)

®IMASD)|

Carma o Marwa Lackaeri gy

The impact of climate change on fishing
underestimates the effect on women

The definition of *fishing” is cften limited to refer to thase Individuais who
£0 ot to sea on fishing vessels and use speciaiized gear to capture fish.

Az 3 resut, this narmow outlook of "fishing” generally excludes wamen
from the definition.

Men and women take on different roles inthe |
fishing Industry, studies estimate that women
make up 47% of the global fishing workforce

Women often work in the downstream
components of the supply chain {l.e. the
processing Industry & fish trading)

Disproportional effect of sea level rise on
the urban poor

Percentage of national populiations wha live
In places that will be drowned by a rise in

long-term sea levels (even ¥ goba! warming
is held at 2 degrees)

i« .. *. s "
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Disproportional health impact of climate change
Unequal distribution of health impacts from climate change

WHO estimates that between 2030 and 2050, dimate change is expected to
cause appraximately 250 000 additional deaths per year, from malnutrition,
malaria, diarrhoea and heat stress. Mostly in developing countries

Th offect of dimete and population wmerion on
Thw sk Riorad peoche o i of madaria In the

. L @IMAS@

Vulnerability of marine fisheries to sea
surface temperature increases

‘What can a gloda study tel us

l\'p e

e o MO ok b Y

actrs L Marwe Soocmcekdy
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Comparative vulnerability to sea
surface temperature increases

Your vulnerability to sea surface
temperature increases
(=]

Under RCP8S - [2016-2050)
Kirbati
Micronesia "
Solomen Isands
s . ) —
Samoa Adaptive
United States xn_- & ::: -=-
Namibla OO ENNET END e
leeand A san [ as
United Kingdom « as
Crile ::'msm m :: uz
TN ? Qs
eskand oo siu - atie
wsos - e —
o @IMAS® Mo ®IMAS@
P Tk T —— =] Ao L Mu¥e Suxacck g
In the next 3 days
You will:
5] Learn about the tools and ingredients avaliable to assess
biological vuinerability
socio-economic vainerablity, and
vuinerabilities In ZOVErnance SYStems (thae wil kvtusnce adwotyson)
. have of saleand | issues

@ leamn about Indicators and data gathering methods and the
techniques for eliciting risk

. exposed to the things you may wish to consider when
communicating climate related vainerability

Heos @IMASD

Caveve s Muiva Soxions ey

B OMS BT @IMAS
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Session 2: Introduction to vulnerability assessment

Gretta Pecl! and Ingrid Van Putten?

nstitute for Marine and Antarctic Studies — University of Tasmania, 2Commonwealth Scientific and Industrial

Research Organisation (CSIRO)

Assessing risk & vulnerability to
climate change in marine fisheries
and aquaculture

‘Workshop material prepared and by A fi
Gretta Pec and Dr ingrid van Putten, for IMARPE & APEC, Peru October 2017

Pleaze do not cite or distribute without permission, thank you

Gretta . Pecl@utas odu 3y
Ingrid Vanputteng@csiro.au

) LIaE SIMASS

Session 2: Introduction to climate vulnerability
assessment (CVA)

“- 2 SIMASD

Why are we interested in vulnerability assessment?

What s of stake !

High demand and high
dependence on
seafood

rovE SIMAS®

At a global scale, most dependent are most vulnerable

TROUBLED WATERS ==

Adapting to climate change is a priority

Risk and
wainerabilry
asessment

The adaptation challenge is greater for
marine food production

* Marine food production- dfferent to other production systems in thelr
linkages and responses to dimate change

* Variabiity depends on environmental processes
* Supply lanvae and adu'ts
* Feading and predation conditions throughout life cycle

* Open water populations cannot be enhanced by adding fertiizers
* Effects of environmental change not easily observed
* Responses to management or adaptation not easly measured

* Rellance on more uncertain estimations of baselne and curent population
<0< and distributions

b Lt @IMASD
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What exactly is adaptation?

Process to enhande, develop, and implemaent strategies to moderate,
ncrease the resilience to, minimise or take advantage of the
conseguences of dimatic events.

d

Manage risks — Minimise |omses — Masimise opportunities

Mecessary compliment to measunes to reduce greenhouse gas emisions

W= oig SIMASSD

Adaptation increases our coping range

.
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Lk - SIMASS

Identifying and developing adaptation options

2 StucluredSramework diven

M= s SIMASD

Vulnerability assessments offer a structured
framework for adaptation

L SIMAS2

What exactly is a vulnerability assessment?

Yulnerability: Degree to which a system is susceptible to damage

Vulnerability assessment: Structured approach to identifying
wulnerabilities in a given system

L =IMASS

Risk and vulnerability assessment can have many
different specific goals

What might you want a CVA to do?

‘Who would use such a CVA?

L e =IMASD

B e
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Some of the other ways vulnerability assessment can be used

CWis hased on systematic vuinerabllty rmnking of marine assets or human
ocommunities can support Important actions:

* Pricrititing mussrch on the moit Sak stz wtemy

. clmats inf it s ateck

Mg awarmu within marine ot
* idanfying ponskie adaptation actiom
* Evalusting adaptation berran

what mantal resmchy charging

* icharifying loey krowlidge gags that miry @St plasning for futus changs snd suntalnas iy
of meowyibem and husman cmmontie

* Monkerng wezesof adaptation paly

Wiw OiS SIMASS

Can also examine habitat vulnerability

Bt s b i e

: L
g Oeran & Coaital Managemns
4 %

Magping ecokegical valnerabaliny to recent chanate cange i Canada’s ([l
Pacific marine ecosystems

Themun & Oy * ", Sefing Agbapars *. Husorin M. Ak

L SIMASD

Identifying key vulnerabilities

IPCLC list of crimeria to-aid in identifying key wulnerabiiches:
*  Magnitude: Impacts are of larnge scabe andfor high-Inbensity.

*  Persistence/Reversibllity: Impacts result in pesstent
damage or reversinke damage.

*  Ukelihood /Certainty: Projected impacts ane |kely, with 2
nigh degree of confidence. The higher the likelhood, the:
mione urgent the need for adaptation.

*  Importance: Systems at risk are of great Importance ar value
o SOCkeTy.

s =IMASD

Methods of vulnerability assessment have been
developed over the past several decades

Initial formation for natuml hazards [notably White and Haas 1975

*  Recently encominass mane ‘sockl ecological systers” (Blalde etal 19932)
and sustainabbe el hoods {Turner ot al 2003)

Growing demand amang stakeholders across public and private nstitutions
for spatialy-explict information regarding wulnerability to climate change at
thee local scale.

= SIMASS

e

[Very!l) brief history of Climate Vulnerability Assessment [CVA)

= Campleity in encompassing and measuring dimensions of vulnerability:
- Geographical
= Spatia
= Tempaoral

= Soclal (Barsiey of 2l 2003, FAD report 1053).

* Challenges assoclated with assessing wulnerability to chmate change ane non
Erivtal, both conceptuaty and techinically

* Rapidly changing research amea, requiring Increasing integration of disciplines

e SIMASS

(Very!) brief history of Climate Vulnerability Assessment (CVA)

= Owls hawe a much longer history of use in sodal scence {mapping relatve

Impacts on people/communities) than in fisheres and aquacultture (ranking
relative Impacts on fish and shelifish]

OVA inftlaly adopted by the United Mations Frameswork Comvention on Climate
Crange (UNFOCC) parties to negotiate need for adaptation funds to be
appropristed to dfferent nations

uunfmgrauwln rescesnyt s 2 tool to understand, guide, and cormey messd
for dimate change adaptation and mitigation

Conoept to connect with polioy makers and other decision makers about
projected impacts of cimate change on an ecological/blolkogical or soclal system

o SIMASD
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CVA’s and fisheries and aquaculture

* Fisheries and aquacuiture sector now gained derabl in applying the
CVAs (particdariy using the IPCC framework, Barsiey et al, 2013)
* Guices for the Y for fisheries and aquaculture

of
have been developed {FAD, 2013)

* CVAs have been conducted at very dfferent scales
* Tropical fisheries and aquacuture acrass isand nations In the Pactic (Bell et al 2011)
= Jaint ecol | and socio- | i of 10 coastal

communities In Kenya (Cinner et al 2013)
* Globalscale analyses of potential changes in capture fisheries across 132 national
economies to potential (Alson et 3! 2009)

yeor SIMASS

e e

CVA’s in fisheries & aquaculture served different purposes

* inform sclence-based advice on the management of spedfic tocks
regarding the potential effects of chmate change

* Hghlight priarities for (% d impact or
research)

* Contribute advice in reiation to policy inftiatives designed to
maintain productive fisheries and aquaculture industries In remote

regions and adanting to the chalenges and cpportunities brought by
chmate change.

), Lkl SIMAS®

e e —e

Frameworks and approaches to assess vulnerability

Between & within frameworks — great variation

: * Scenario based Can be based on: * Specific purpases of CVA
* Swor * Indicators - o "~ N
%+ Sustanabie Ivelihoods analyeiz ; g Sclentfic " Edata shaped structure
+ Dagnostic 3 ”'“m‘ * How wical vs social & integ)
* Fuazy logic (Cheung) + Stakehoider Input * How uncertainty is included (or not} & propagated
K . RiskAsesment * How stakeholders are engaged & it
7 oogrphle * How results 3nd commwnicated and uzed
* Correlative
+ Mechanistic * Strengths and weaknesses
* . Traits-dased
K - Exposure Sensitivity Adaptive Capacity
Mo cre SIMASD Yeon SIMASS
Scenario-based CVA & adaptation Scenario-based CVA
Scanarice: Poasible starrative views fiture Reek Lebater Future Seenario 1
. o the it we
. Cazrege -
Why gererate xerarion)
+ Vakobis spproacs e "
*  Provicdes 3 srectue for mating senae of future change, trende, sroactilsties
®  Not only 3bost pomitie futures Bet Row we D8 reapond SOty
mp ~ o Pl Snated Moty Mings, e Aot ot ¥ KN .IMASG

——————

Pucs, Frumser, Hobawy, Jansings, wan Pusen ot sl 3005
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Eiheriss goesmancs
- ey maragrr by

Strengths, Weaknesses,
Opportunities, Threats (SWOT)

1. ichantify Moy lory efficts of cimate chang on
p——— mach apecin, parntiodarly whens may mpact te
- s Rana S,
= Frnag g g b 3
& m
- bianmrrne i
'

. identify opom for Improwing ensesument
Sramreworks to smurs perfores. sffectisly under
By climurts change scenarko.

1. Evaluste cptiom for sdjasing managermant
arrangermeh:
* recuce et impac
*  rexcmiss uptsks of opportes ke
- aad
amoag rieicias:

4. idantify Emprosements o ot monloning
mywteres For spmcien & haliats 1o s witsble
far memuring Bl Inpects of dimate changs
iand other drivers.

5. Ot strewicesd | Pk marsger peregtion,
clnerations, e

> Sy

R ————
v e

SIMASS

(Pt nt:ad 2004, STAF FREC Rsgart]

Strengths, Weaknesses, Opportunities, Threats [SWOT)

oy ek e e
pun—

Relatively quick project led to dear directions for industrg.
[ty vy e
X * Reduce exposure to threats through predictive madeling
= What keations might be sultabie?
= What environment is expected at 3 range of time

scales? Coming months, years, decades..

»  Genetic selection: Improve salmon performance (at

higher temperatures)
afl @ + Minkmie imnact of potential emerging pathogens
and diseases
* Improve growth and feed comeersion at higher
bemperatures
Ramegace lichow sl

e SIMAS®

Sustainable livelihoods analysis- measuring vulnerability

ing the multiple dimersions of

E wulrrrabifry muliph
;m" More an this
4 frameaork
3 aber

Frmpcial 4 Secial

Hwicol Hakacl
Mialaor f i 2008
| L SIMASS

IPCC framework & approach to assess vulnerability

IR duived soreagrand redsl o winsraling
Im 200, the
Incergvernments: Fane’ o w
Climate Change (IPCC)
ceveloped a generic model
o skt in understanding

the muliphe facets of Ponervial impae - EETG RS
wvulnerabil ity
Pmry dpacagt o iy o W
1{- e R ey 3 Dt £ e ma T gy &M =y

IPCC framework & approach to assess vulnerability

Exponurs: Srmull Shat bave an mpect on
spuachen or s, 0. clmatic concitiors.

Seraitivity- Dagres be which & spvtem wil
rpon=ie 4 gheen hengs in cirate, +
linchuding benefidal snd harmfu eSech)

Adaptive capacity: Cepatilty of a st o
acdapt 1o cimatic stimull, Seir affects o

IR durtvd asncarasl rdal o vulnardsling

arerinlimue - [T

[——
uineratl ity L b whic o v o
e pard
e )
ey deanat e i G
1|‘ Y hnp e A g o prmprar—— .IM&S“

e e

CVA & Adaptation planning

* Exposure
- identify adaptation measures that reduce the exposure of the
Indhiduals/populations/specikes to the physical effects of dimate change:

& Sensithaity

- identify adaptation measures that reduce the sensiivity of the organisms to the
physkcal effects of cimate change

+ Adaptive mpacity

- identify adaptation measures that increase the adaptive capachty of the
Individua | fspeches to the phwsical effects of climate change

e SIMAS®
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Linked sodo-ecological framework for vulnerability analysis

SIMASS

f".{- 8% Mantaletsl, 2007 Cinerstal, 3071
“am ey v

Complimentary frameworks for the study of vulnerability

e, &
3%{

M os SIMASS

v L

Vulnerability analysis needs:

. Clear aims (vulnerability of who to what?)

" Clear understanding of impact pathways

" Clear conceptualization: defined frameworks

" Good indicators = theoretical and empirically tested

" Strong stekeholder engagament

" Approprizste communication and discussion of findings
- Clear recommendations for adaptation action

‘v Cddie Allacr, 3007

!_'.f- W SIMASD

Interdisciplinary and integrated

= 'Next generation” OWis requine a Righly iInterdisciplinany and snatial approach
‘that recognizes the uneguivocal connections betwessn marine systems and
prospaertty of human communities/industries

= The integrationaf phaysically-driven natural sdence indictors with commusnity-
driven social sdence indicators |s necessary to advance DVas

= Teamn with expertise for each dimersion

e SIMAS®

P .

Importance of scale

Distinguishing betwean scales helps simplfy the conceptual and analytical lssues:

= Intemational comparisans - tend to foous on national Indicators, to group or
‘compane progress in human development amang countries with similar
soonamic conditions

*  National fregional level -contribute to setting sectoralpeagraphicl priorities
and manitoring progress

= A alocal or community kevel, vulnerable groups can be identified and coping
strategies implemented, often employing particlpatary methods

Reos SIMASS

ey e L

Other factors change along with scale

L vy
-
= Smkenholder can change — "‘___."'_I'ﬁ I
with scabel ebtdeal i I
* Refevance of sdapires I l
e vt — - i I
changes with scale I =y
Figees 2. Coscepiual Bmmcwark for usdneasdng wm-
panan of sxial vulnaabiley 1o cimaw dange. lixposar,
wenignity and the four componos of siaptive Cpacy
opowxe o lecal, rgenal. mgomal md mgomal sk i
warying dogracs, depasding on conlitines. Adsgive capacy
imcludics aspodin of gewrrmance, cducabon, heskhand weakh
s mgects of e T conpencs. Bl o Clana of o,
[ LU
Moo SIMASS
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Decisions you need to make with any CVA

*  Goals of the vulnerability assessment

*  Framing of assessment

= Wulnerbiltty of whom

*  Wulnerabifity to what

= Temporal and spatial scale

=  Maethods and approaches to use

*  Resources and data avalable

*  Hwrarchicl approachi?e 4. a detalled loml sake embedded
within broader mone general and rapid analysis?

*  How will you use assessment to facll rate change, how
franslate bvto acthon 7 Le. how wil you engage
stakeholders?

L SIMASS

Relationship between participation, scale &
implementation speed?

romm
Environmantal monilonng: the scalo aed speed of
implemisiation varks aceording bo (e degres of
paople’s ivvolvamsent

o Branen™ Bl 0. gen™ o B st i i Frioder ™

= Fiole of “local involement” in generaing sapld pollcy changes i locel scakes b high potestsl
*  Gommunity bamed monforing med o paficy denges: within 51 yesrs

e o SIMASS

v e

Linked sodo-ecological framework for vulnerability analysis

Chrats change Saraithity of

Wiarchodll st al, 3000; Osseratal, 3003

Mie 1. SIMASD

(Some) strengths and weaknesses of the
Exposure-Sensitivity-Adaptive Capacity approach

Weakrses

* Common assumotion - vuinerasility & influenced equally by exposure,
sensithity, and adaptve capacity

» Precise thinesholss of indicators not wsually known

Strengths

* Transpanent

* Repeatabie

* Can use qualltative & guantitathie inputs

e 1.1 SIMASSD

Summary

Climarte change is in addition of existing impacts and demands |pollution, disease
and habitat oss)

Understanding the response of spacies, acosystems, fisheres and aguacuture will
be chalkeng/ng but we can't wait for all the answers

There are examples of planned adaptations or responses that industries can start
‘to think aboaut that wil minimise impacts and maxd mise opportunities
Collaboration, engagement and good will ks crucla

* Industries, regions, cowntries that engage in OV& B adaptation will be abead of
‘thie athers!

e SIMASS

NN @IMAS @
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Conclusions of the first day

Jorge E. Ramos

Institute for Marine and Antarctic Studies-University of Tasmania

[Ecgnoemis Copparation

Asia-Pacific

APEC “International Workshop on ecological risk
assessment of impacts of climate change on
fisheries and Aguaculture resources”

Conclusions
Day 1, 25™ October 2017

Jorge E. Ramos [jeramos@utas sdu.au)

Climate change

Primary direct ronsequences of increasing amospheric 00y
* T ocean temperatures
= T ackdity {redusctian in pH)
* 7 sea level rse

T+ temperatures create a host of additional changes:

* Incressed ocean stratification

» Decressed sea-ics extent

» Altered patterns of ocean circulation, precipitation, and freshwater

input

= Changes in safinity
The oceans atsorh approsimately BI% of the worlds heat, and 50% of the carbon.
Ocears ane 26% mome acidic in approximately 150 years.

Globally averaged sea level has risen with a mean rate of 1.7 mm yr* between
1800 and 2000, and 3.2 mm yr~* between 1953 and 2010,

The biclogical impacts of dimate change

* ‘WWarming water can lead to improved or decreased species’ parformance, diepending
on where species oocur and on thedr thermal tolerance.

The imact of warming will vary acrass different e stages, &g sarly stages and
SpAWMErs are mone vuinerabie.

» Changes bn distribution, Le. 72 km decade n ocean. About 25-85% of animals
manitoned ane changing whene they e, mostly towards the poles.

Doapning of some spocies.

v Changes In growth rates, reproduction, phenmiogy, Intemdctions, commun ity and
eCosystem changes.

* Changes In habitat, & . cosal bleachiing, sea urchin barrens in kelp forpsts.

*  Increased susceptiblity to diseases, parasites.

Ocean ackdfication will Impact speches with calchum carsonabe and highly acthae
speciesof fishes and Imertebmtes.

Sodio-economics of climate change
* About BO% of the fish preduced globaly s consumed by people as food.

*  Fsneries of APEC economies gathered In this workshop hawve low to high
vulnerability tothe potential impacts of dimate change.

* Demand for fish az food will grow by = 40,000 from 142,285 rising to 135247 tin
2030.

= Aquacuiture — or fish farming — will provide diose to two thirds of global food fish
consumption by 2030 as catches from wild capbune fisheries level off (but do mot
dedine). Maost extra fish supply from China by 2030,

» Lo Income nations will be mostly aflected and least abile to adapt by
cornpounding Impact of ol mate change.

= The participation of women in fisheries is underestimated, and therefore it is the
impact of dimate change on their guality of Me.

*  Batwssen 2030 and 2050, clmate change ks expected to cause aporodimateky
250 000 additional deaths per year, from malnutrition, malara, diarfhoea and heat
stress. Mostly In developing countries.

Vulnerability Assessment [CVA)
*  Strsctured annmammldzmihlng vulnerabid ithes In & given system.
* Manage risks — Minimise losses — Maximise opporiunities

* Magnitude, persistence/revercdhility, lkelhood/cerainty and importance.

Rapidly changing ressanch area, reguinng increasing integration of disciplines.

* Inform scence-based advice on the management, highiight priorities for investment,
conerifute advice in neiation to policy initiatives designed o maintain preductive
fisheries and aquacuitume industries.

Wicke mnge of approaches to assess vulnerab ity
* Important to Integrate biological and soclo-sronamic componants.

v Colaboration, engagemant and good will i crucial.

Inghustrias, megions, countries that engage in CVA & adaptation will be ahead of the
othars!

APEC economies

APEC economies gathered inthis meeting have iImpartant contributions to the warld's
fherk= and aquacoufure production.

Enwironmanta| variabibty associated to dimate change in APEC ecomamies include:
* Dceanic warming,

Sea lewel rise,

*  Ocean acdfication,

*  Increasing tides,

* Warmer alr tempe@iunes,

*  Monscons, heavy Rin,

* Drought,

The effects of dimate change already had Impacts or are expected to hawe Impacts.an
feherks and aquacukure Industries, as well 2z on Ivellhoods:

v Changes Inspeches distribution,

v Increased martality of commenclally Important speches,

* Losz of coastal habitats,

*  Damiage to Infrastructure, Le. aquacuiture fadlithes, ports, fishing vessels, ete.

*  Landslides,

* Coral bieaching,
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Increasing frequency of hammiful algal bicoms and diseases increasing the susceptibd ity
of fish to pathogens.

Actions taken by APEC economies present

Meed to dentify and prevent threats, and benefit from apportunities.

S0 APEC eConomies have aiready developed and ane curmently implementing climate
change adaptaticn plans to sirengthen adapthe capacity of fisheres and aguacukure
sechors to clhmate challenges and mavim ke apportunities.

Chaser ecodlaboration with fishers and resournce managess todevwelop adantation plans.

Some challenges for APEC economies are technical capacity lssues, ok of reallstic
policies, human resources capadty, technobogy knowhow transfer.
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Session 3: Indicators, data gathering methods, and expert

elicitation

Ingrid Van Putten

Commonwealth Scientific and Industrial Research Organisation (CSIRO)

Assessing risk & vulnerability to
climate change in marine fisheries
and aquaculture

‘Workshop material prepared and presented by Associate Professar
Gretta Pecl and Dr Ingrid wan Putten, for IMARPE & APEC, Pens October 2017

Phease do nok ot or distrbute without permitesion, thank you

Gm.PﬁCl!EUGSL‘ﬂJ.IU

Ingrid ¥anputten@csirn.au
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Indicators o
r w
iﬂﬂ'mibRL

‘What are they?

Selecting good indicators i

‘What can they tell us?
There s no consensus on the indicators necessary for

wulnerability assessment (Hinkel, 2011).

e, |, Pt “aficanans of ve sy wd SENpES Capacny ™ wedt b clarficution o e dence-gokcy inoetice. dabal
mderarnal Changs, 21] 1), til- JoR.

. L @®IMAS@

What are indicators?

Indicators are observations or calbculations that can be used to track
condithons and trends.

Indicatars of chimate change

O e

e

Wil Wil
Tk e

Vulnerability indicators

Indicators can help to find out Fow
wulnerable andor resibent
communities ane to change

[talking sboast mmmEnkie in the bosd ]
- which applm i bott meturnl

scisrcs sl azcil wwisrce|
Far Instance, a social indicator, #
Ik high unemployment, can tel

s something about how

vulnerable a fishing community s
to the effects of dimate change:

R T it

A state Indicator tells you abowt the way things are now
A trend indicator tells you about the way things are moving

) Trigger indicators
Measurable walues that Indicate when a partiosiar threshold s met
and if theere has been a change [that may be irreversible)
5. i i I R s W . AT et Eu il i it 5 0l Bt s
Must be st at levwels that alow sufficient planning
and stakeholder engagement

Ly e a3 ke, Mre, B Frchas . Wanan, wad A, Hofiram, na Al
B S et ol thmg 11 2050 - 3 SIMASE

- - ;
b L iIM_AS& Heos iIM_-'\Sﬂ
T arne o srars o Wliins faicacokogy
Different types of indicators What indicators can tell us?
) performance indicators - e
Mieasurable values that tell you if an objective i achieved | . Indicators can tell us things llke:
This means you have to know your objectives before you
can chodee the indicators To what extent objectves have been met
State znd trend performance indicators e sommy iy oyuy

What progress has been made
- 1P roes ermployt In Aharien

That a change we ane inberested in is happening
- iorm vl 3w Increasing wrce it Sme we meanred

ey incscn_snd_sdsrn

@®IMASE

TR et
= chmaus_changs_s_suressge

BEoe

pr—— i hocad
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What indicators can not tell us

Indicators ondy provide an indication that
something hias happened - they are not proof

Indicators canmot bell us:
‘Whey amaction/adaptation has made a difference

- Bicrmam han incrsamsd and thin muey B s b the vy wes ronsged the ey
bak we can't b e

‘Why and how change ooours
Wy Water ST e are cmaing SaTir it

How commanication about indicator levels and implications
should be undertaken

by ey
L

e ot iane ks oy

el lamtiing incicanon_ied_sdipmasn

SIMASS)|
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Selecting good indicators

Good indicators need to be:
easity understpod and
meaningful to those who use the Information

Indicators need to be able too
Moninr progress (frend) and performance (st
Address problems before they become oritical (trigger)

[ e Pl 0_Pral cols ke ) chirtesodininationen, o puicaton gt
e e

SIMASS)|

Good practice for selecting indicators
SMART indicators

" chisvable & alevant &

Dossthe incicator Do the indestor Dosstteincicstor Do the inficator  Doss the incicstor
caarycapturs the (unsmiigeousy] et yow frack angd oskiuts o slicw progrem o
mumerce of what how progrem sccountfor menuricg cessll b tricked ina
youwant towarts tha intsrventiona percrmarceand  cot efsctie wwy
achimwe [your chmirad rmeit e that b

‘chinctve] chimaizie Ina

practicsl manner

fe—— [ —— tol il procer moske.
b ' e phaprabisang i Trial provein make Toes provss sanamed :ﬂm_
e e —— SIMAS@|  [MF OO wimanmonn s SIMASO

For example IndiSeas socio economic indicators in

support of ecosystem-based fisheries management

‘Wl being and resilience of fisher communities
Effectiveness and efficlency of fisheries management

‘Ouality of govemnance
Contrisution of fisherkes to broader sockety

Looncemic In reisten in waie of marine
o wdety = fimhorisn ;% of GDF

e ik bmw-"ﬂw

Vakss of fah meport value
% of totsl mpert e,
Kursber of ftarmee. [Sinsct
. + Inchinect} xRt
m sty actin
posiatiar [T
attotal Fish protein intsios s % of

| 4 overarching objecthes

Fisksartm Exporty

(= tnfocd Fiah ann

i o v fwcicaeedegy

e v ke Wi gy

Climate change vulnerability indicators

Criterla that a vulnerabil by
Indicator should meet

[FuncHon that a vulnerabiliny

Indicator should serve:

&
7

L L

Data collection methods for vulnerability assessments
(how to get the values for the indicators)

Data collection approaches in vulnerability assessments
T dovem and bottam up

Importance of engaging stakeholders

Social scéence methods to gather data from and
about people

W= e ®IMAS@

e lor ke Wit iy

o o iirivs ooty
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Two approaches to vulnerability assessments

or modeling based approach —
often focused on Impacts

—

»
,.
e £
Lt ot vl ik s st sl
Lak . cften fo 4 e et d 0 -t
o ga-rgact st/

R e R Ll
) L SIMASD ) Ldads ®IMAS®
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Top down approach

Top-down are wsually driven that apply global or
ox dimate aszess '] y and natural
Impacts on for Instance marine systems

Top-down analyss dng the plausible Impacts
They often to dfferent of ¥

For eample Allsonet 312009 Ty |

’

Bottom up approach

Bottom up approaches are typically smaler and mare
localised, such as househaolds or communities.

Vulnerabilities to climate change are sometimes
considerad in context with non-climate factors.

The emphasis i more on current and short-term
time scales

Can use indicators, but often (also) use quaitative data |

processes.

Local knowtedge is often integrated through
participatory

=00 @®IMAS@

Top down versus bottom up approach

Souce De A wod Wloe W M) Dose ‘. N):
. L @IMAS@

Coezat Marbe Wwiscekgy

Qualitative versus quantitative methods

fur bomom up approach

RS W"nwu s

- o g
e oo SIMAS@®

Qualitative versus quantitative methods
e bottum up apgesach

Whiat to use qualitative methods for What w0 use guanttative methods for

”_*"’v*“v @IMASS
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Methods applied in fisheries and aquaculture
Tywes o WiraraliSty ansecsamt eThodaiages applied 10 fisheries sl spasiudtare

Cuartatne whegratve Qudtatie

v -
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VTS %0 2002
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Top down data collection methods

Foous groups
Interviews & surveys
Social mapping ' Ty
Time series
Deiphi e Surveys
Simulations
Projections
Empirical mocelling
Muitipie Criteria Declzion Analysis

@IMASQ@)

Interviews and surveys

Clased-ended questions can give quantitative information. Open ended questions can
@ve qualitative information

D el

Thwe Ma cyvdo of the parvey

Information collection should ideally be based on a
consultative approach - ‘knowledge co-production’

Wihen h dge Is co-produced it provides 3 better of the
mwsitiple drivers, and l of the chmate chalenge

Closed-ended questions may
et the feedback that can be ety
gained from a respondent.
Conducting Interviews can e . Applied 3t different scales
Rwe more n depth ‘i i (from case sudies to
information bt can be '-. global assessment)
expensive
rwnnwf:a
AT ta S e gt
= 0 @SIMAS® ). LS @ IMASQ)
e fed AT i Mo Caemra o S e LOotaciingy

Consultative approach
focus groups and workshops

Foouz groups and workshops are consultative in nature | L
and widely used to collect (mainly) guslitative data

Focuz groups provide Insights into how people
think and provide a deeper understanding of the
phenamena being studied ———
In Its simplest form, It consists of personal interviews with Individusis or

small grouns, 3s well as ohservation and participation In local activities and
community Ife.

AT N B0006 MU VT FAR Bul Gk M0l wa S Onage T

W= ous ®IMAS®

Consultative approaches based on
‘Action learning’ principle

Action learning = an approach to saiving real pmblems that invalves taking
action and reflecting upon the resuts, which helas improve the problem-solving
process, as well as the solutions developed by the team.

The action learning process includes:

1. areal problem that Is Important, critical, and
uzuaily compiex,

2. adiverse problem solving team or *set”,

3. aprocess that promotes curiasty, Inquiry, and
reflection,

4. arequrement that talk be corverted Into

action and, utimately, a sokstion, and
5. acommitment toleaming.

et e et s g lwi NTon marig

e

e et AT Ay

Coczator Muwe amcckgy
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Action learning - Cognitive mapping

Cognitive mapping {sometimes called 3 mental map or mental model} is 2 type of
mental representation which helps acguire, code, store, recall, and decode
W2 In thelir environment)

information about a problem {or explain

AL STy

"f’-, . 4

D T

Action learning - governance system mapping

The map Sxplvp Durent e
2 it wvwals Semal and infoemal practices and Bnioge

\,q(.,.p

thae aftect the rmourTe

@IMASD)

2eTe Lh Mu¥e Xk dy

Action learning - Social mapping

Social mapping = a visual method of
showing the relative location of
households and the distritation of
d™erent people (such 25 male,
female, adult, chid, landed,
landless, iterate, and (literate)
together with the sodal structure,
Rfroups and organisations of an area.

OOED

1t heips understand the context within which adaptation has to take place

i L @®IMAS®)

Action learning
Participatory rural appraisal (PRA)

The approach aims to incorparate the knowledge
and opinions of rural people in the planning and
management of development projects and
programmes

To ensure that people are not excluded from
participation, these techniques

avoid writing wherever possidle, relying instead
on the tools of oral communication and visual
communication such as pictures, symbols,
physical objects and group memoary.

aere b Mases wcson gy

Carva br Marva covacchgp

Action learning
Participatory GIS (PGIS)

PGS combines a range of geo-spatial
Information management tools and
methods such as sketch maps, participatory
30 modeding{P30M), aerial

photography, satelite imagery, and Global
Pesitioning System (GPS) data to represent
peoples’ spatial knowlecge.

Virtual or physical two- or three-dmensional
maps can be used as interactive vehicies for
spatial learning, disasssion, information
exchange, analysis, decision making and
acvocacy

i tamaad ¥ S

Weos @IMASD

Vulnerability assessment

To do a winerabiity assessment you need indicators to tel you your
wvuinerability state or trends (which means you have to collect data)

You need to ident'#y the objectves you want to meet bedore you decide
on the indicators you need to collect

Vulnerabilty can be viewed from adaptation perspective {bottom up)
or from the impacts point of view (top-down)

Gather data from stakehoiders —
Think of the scale you need the data at
Think of the type of data you need (quaitative - quanttative)

Think of how you will get it (Le. survey, focus group — participator GIS etc)

Wi @IMAS®
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What is expert elicitation?

Expert elicitation /s essentialy a2 scentific
consensus methodology.
Many methods/techniques exist that elicit
nformation from experts

For example:

Focus groups

Delphi techniques

Can be used for many different types of study
For example

Disease preciction

Ecological risk assessment

Public palicy assessment

. L SIMASD

Delphi method is an expert elicitation
technique

Delohl method i designed to predict the likelihood of future events

{forecasting technique)

The Delphi method is based an the principle that forecasts (or declsions)
from a structured group of indviduals (@xperts) are more accurate than
those from unstnuctured groups

@IMASD

Why use expert elicitation?

Expert elicitation genenally quantifies
uncertainty

Expert elictation 3 ows for
parametrization of an *ecducated guess”

We wil foous on the Lze of expert elicitation for
estimating probabiity, risk and uncertainty In
vulneradiity assessments

)_ Lo @IMASS)

Cavza by v cvacshigy

Uncertainty and risk analysis

The reason we use expert elicitation (s that we want toc
uze probabliity 1o measure uncertainty,
In order to recuce uncertainty to mitigate risk,
+  or make adaptation pofickes robust to uncertainty
Probability = the relative passibiiity an even will ocour (1kelthood)
Uncertainty = the estimated amount by which 3 value may differ from the true value
Rk = the bilty {degree or pr ) of 2 less / danger / hazard

Risk =»Uncertainty

Uncertainty#Rsk

e —————— g e
v v v———— b0

ae‘.,. o “IMASG

Key stages in expert elicitation of risk

1. Scoping and planning

3. Bication

2. Analysis

P 5 M s 0, s AP s M T o (3
Cormgs o on St 1. Comvmmotal S JLN CHI 1) STIMRTIA S Mo 12 7L . e AR
0 e o S 1A L 17 D e SLAAT
O - . spae 10

Wit 4T TLT e T Vi ¥ e
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s
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Elicitation session

Matvation of experts [the kssue/problem b impartant]

Probabiity assessment training {make sure they all understand same things)
Encoding judgements {doing the scoring] T

Gather rationale;reasons for judgements [find out why they sconed i certain ways)

Verify probability judgments {ensure that you'we understood cormectly what they salkd)

dipte o teinch A n mechot 1 ragueren k nd aercel, 5 naggeahein, ket of Asnapece
Ergresseng, Gecrgiu vecinute of nchrokagy

Example — US climate vulnerability assessment

Assumption that vulnerability of fish stocks to dimate change isa
function of exposure and sensitivity =

12 different sensitivity attributes

S b, I WY, W W B, Toen I, v
L Fs o T T T T W —Ty
iy e i . e B L L oo e THTR

i [l ®IMAS@ e SIMAS@
antie kT WM ik oy antre lor MMTs iaxckity
Climate vulnerability assessment - exposure Exposure - lobster results
Step 1
Turcticral Afrirs Mdzder nry
Experts recedved dimate moded ensemible maps of ocean surface termperature, coan 5 s M o om sl  Hgh Hgh
surface salintty, alr temperature, and pH combined with on species distribution [ —— ir Trmparaturs [Promy for Hesitons §eases
Exenerts use the spatlal speckes dlstribation and the sxposisne maps to psslifiuersuullilsales i e orooEo
estimarte exposane |m the Mortheast LS. Shef ecosystom [ ] Currenin [ | I W #
PramE—— ipties
Lchater M Fraciintion Gamr a
Exposure to climate change oo L .
Empaurs  Approsmaste ] Exponace ichaer  cesstnes M S Suchce Salnty Gamr ET RN T T
Frebablan Soore ranca  mhic ipties
Ty .MH‘" T . .>] 7 Lobos TS Mz San Suars Terpamsirs e o o & i
Hp mERian LEl * lchow  eesstons  Ocsan AddFcation Faemmr s 8 a m
TR LR TTLY asas z prr—— P
Lisw A a1k 1 ichaer  vessines  SamLewsd Bhe Gamer R T
P —— ipties
) lchisr  vestsnws  Varisbiy n ik Tenperius Gamr W o8 & B
Wariermn  vary Hge L L [ Bemlcnn,  Bomiiilc Bepuomny
W B E-ETA% L24-1.78 3 Lobos TS rinbiity in Dossn Acidiestion e L] a [
wreeie L ERTEES L1815 H lchosr  wssines  VGrinbliy in Pracipistion [ # 8 & @
[ <ELI% L 1 o —— [
- o — o . lchier  vestsws  VArisbify nSes otaes Slnky  Gamr ® @ & B
e 18, TR an T, Mskon, P STachers Vs, st L, o sl (016) & vl of A and s el Bapmomny

“hang o the NorTiean LS, Conannbhail PLOK GHE 1011 S RF. hope (ol a1 M o pona. LA Tk
A Tl D LA T TR P 1A 0Tl 0 Y e
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Climate vulnerability assessment - sensitivity
Step 2

Sensitivity — lobster results

Funans arbus wacen e
[Experts the score all 12 sensitivey attributes for species for sach spedes groun using e —— LS
nfarmation on species distribution and the exposune maps iclrwr  wesboms  Adut Wohily - i B & a4

i —— p——
Lo B i Complimcty ir Aeprocuriss Stretagy ATinss - ® a
Adult Mability — :
Relationship to dimate change: Ste-dependent species that are unable to Lot wsrabowe  Digpenl of Caky Lifw Stagen AIrtace & o a
miove to bether hahitat when a location becomes unfavourable ane kess able S, Wi Bovip Uil Miskcry Jorstonl v Emailsy s w oa
ta adapt to environmental change than highly mobile species. e ——— P :
lchewr  vwsnshare  Habeas Spactiny PR g ;w1 4
sueryone getzstalles JHAT ol ey Sanaichdry
— — icbser  wensbome  Diher Sireson e i @ @ &
Low Non-gite Tha irxack i ighy 'l - = Avarcwy i o=,
e e i ichewr  vwesbare  Pooulbon Growit Bxe o B4 8 1
Avarcwy  derhic o=y
Moderste R dEpEncentBul  iheis b se-casmimiain cpatie of ‘"‘ m ibowr  wensboms Py Seecticey f— s % B @
highly mobile o YT 6 GRS Lo i iy avavEn sevay
lchewr  vwsnbare  Saneiwiy o OomndrcHowicn  amme W F & &
Avareny i sy
High Site dependent with ""“‘““‘:’m:"""" “ omwr  ceesbee  Serstwity o Terperaturs r—— TR "
bk et b, ik iwsbome  Spawning Cpos - 3 P o4
Wery High  Mon-mobile The I P L WAL ATETCEA T re—
ichewr  vwershore Sk SoefEsan Pre—— 8 o= BB
L I o e S e i b4 e . 5 e b .
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Data quality
Step 3 everyoneges s aties |11 et =
Experts score the drectional effect of T A G o e s s o

rh s e b e el
O aCH P e T e
Gt g T o 8 A

cimate change for each specles
Regional species impacts are either A b
negAtve, neutral, or pozitive DI eromeerienred

Ve dad et bt the ke sty

3
{negative = -1, neutral = 0, pesithve = [ [PPSR ————
oM HEN DS T ERy W OF B
ISRy o P e Bae be braed
sm‘ o 1 s gt 1 STIONN
) e e0ert patgament of e

e ard i hased ou Ve grmens!

£ach expert notes their opinion of data kit o o g s s

quality for each sensithvity attribeste or |

exposure factor for each species. 8 . na——— -
WO T IO e el i
e 17 Bees e derng 44 woet
—

e A, s W P S B

L3evs

e r MaCre Sckmi iy

SIMASQ

Species group level vulnerability and
directional effec}

e d L
-

“.z--

T —

Logic rule for climate exposure &
sensitivity

Ammm&dmﬂmwaummmﬂdanmw
determine the overall cimate and b

Owered! Sonativhy or Exposurs Seore  Mumwrie Seers Lags s
Wery b ‘. 04 P e AR OF Penry reean o 8
eh 2 20 roors wwladen of fachrs iean ¢ 39
Madnrnn 2 2 of reivw abyiaien i factrs feman 2 38
Low 1 A v sowes

s 0, M W8, S AT Wt ML Tt U o

®IMASQ)

Overall climate vulnerability score

W s W M W, Vi WA oot B LA e
Onrm o T W ) U & o il Vo M S 33 e

W o

@IMASD)|

Covere s Marva wcscac gy

Cormator Marwa o

Expert elicitation to assess climate
vulnerability is good approach

Alot of work will g0 into develoning the exposure maps
that experts will need to Lse to assess sensitivity

SWM amouwd runrdnnll &0 Into finding the
pin y attributes

Need to think caretully about how to frame the questions for
each attribute to make sure no bias s created

Need to make sure the experts are well informed

There are different sorts of experts

Proficiency scale for expertise N”‘r
'Ew‘m(wmmymm)
Fully d skills and inowiedg! fuding an abilty to
whnmkm«mm
Informal expert (interactional expertise)
wwmwmnwdwmm
Learning by doing expert (Primary source knowlecge}

Knowledge gained from the primary | , Including basic technical

Knowledge from the media, with littie detall and less complexity.

Spedifi {local) kmowledge expert
Formulaic, nule-based knowledge, typicaly smple, context spedfic, and local.

:_M..-- Wt P A Tk | S g g
e e @IMAS® W= ®IMAS®

e s Masos Sckonigy

Cavera b Marve Waxaczhigy
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Uncertainty related to experts

Expert knowiedge is not perfect and uncertainty is derived from mukiple sowrtes.

{ termad “ep uncertainty*)
arisesfrom cge 3nd can be reduced Ask the
oy additional research and data coflection. M

Natural varlation (sometimes termed “aleatory uncertainty™),
resuits from Inherent natural andomness, such as

4 in mintall and It can be better
L d bt not reck by study or
pe (Burgman 2005 )
Unguistic uncertainty
arises from Imprecision in knguage, and results from
vague, fied, and context
torms.
P Wik &, Fatrr

W Sk ) (o] fephorg angarten Viarilae, N Yo, 55 Rl

L e SIMASD)|

e T A A R

Expert judgment is susceptible to cognitive and
motivational bias

Awaillabiizy
Whan an mpest [ucges the probabiiny of an svert, the svects that are
asier 2o recal are [udged mare protable and vies veress.

Representativeness

When an epert b steng the probabiley that A Delongs 5 wame daw of § he or the
a0 £ jucge 20 the vl of timilarky betwessn A xd 0.

Anchoring and adjustments

Peogie Who 818 atind 15 SEIERats § SLANRY T Wit 8 DEDI meRmate (anchor’] and then asjurt up
o Sowr. %o ¥ atkes for repeated judpemants 101 the mme king of profierr yos will get She seme tnd
of metirmate.

e

H*/n.»

@®IMASD)

Carma o MaT e LoCoaT Y

Expert judgment is susceptible to cognitive and
motivational bias
Hindsight bias

Frople wil wtrmans s probabity higher ¥  bax achatly lrmcy oocsmad

Awareness of underlying conditional probabllities
Prcpie da not take es actoent the underyrg prodadites of everts [Le. the extimate
of aceme crimies arw setratad much higher Shar they acsaaly amv).

Strengths and limitations of expert elicitation

It has the potential to make use of all avallable knowledge Induding
E knowlecge that cannot be easily farmalised otherwise

It can easily Incude views of sceatics and reweals the level of expert
on certain

4

Law of small numbers
Pucple gereraly forget that latper SeToie are e Bosly (D Sevists bom the meen than The Tacton of mgerts hoidog » gver. view it oot proporscnal & the
smalier sanvpiee protabiiny of that view being cormect
Coherence § Ore muy srely svecage srtimaces of model zarsmeten, But f the mpert © modeis wers
[repe—— wttch o the badc E I rennrate, Ore My NOt Sverage rmodeis |G, 1908)
probehiiy b -] # SFereccet * mpert 03I a8 Frmchubie, weEETg 3°C TOMB TG the rOweial srirates ot
The wam of § diajoint et of ewents that includer w1 postbie svenss iz the seme space = Shrdusiors &y vl  welghtad Wit orpetmos of the sperts garsng making the scimate
R Thare bt mo good way 13 mestaee CompeomnCe.
The ot e e Ix the prodct of the retpective
pectabirec b = o The mmcks ace Wraftive D 1he wiscicon Of the mperts WAOES mEITION A%8 SENATR.
P Y r——
e o ®IMAS@® o @IMAS®
v bt Marea ny Corvo\s wwva Cavacziy
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Session 4: Fisheries vulnerability assessment

Gretta Pecl

Institute for Marine and Antarctic Studies — University of Tasmania

Assessing risk & vulnerability to
climate change in marine fisheries
and aquaculture

rkshop materal and presented by Asz Professor
Gmtta Pec! and Or Ingrid van Putten, for IMARPE & APEC, Peru October 2017

Plesse do not cite or distribute without permission, thank you

Gretta Pec/@utas. eduau
Ingrid.VanpustenScsro.au

1‘ N ®IMAS@

Session 5: Fisheries climate
vulnerability assessment

Ecological
component of
the fishery
system

e o SIMAS®

Session 5: Outline

*  Ecological vainerabi ity assessmant for fisheries
= Amproaches
* Species traits

* Look at the Expossme-S5ensitivity-Adaptve Capacity approach
= Stages of the asassmant
*  Sensitwity component
* Busiidling a fulll E-S-AC assessmant ﬂ
= Varlations of a theme: ; @
= Scoring
e o ey
* Dataquality
- Anabyls

SIMASS

Approaches to ecological component of a
fisheries CVA

= Eeslogical assessment can be for:
* Species within a fishery
= Stocks within a fishery
* Spacies within a region
= Glabal to identify vulnerable regions/eountries

* Few species vs 1000 species
« Habitats that support fishery species

h [t &#IMASQ

Fewer species vulnerability assessments in

marine systems

e s ! ) @IMASS
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Currency to assess vulnerability

Dvistributional changes

Projecting cunment and futune distribations using either machanistic or comalative niche
miodels, relating emvironmental conditicns to spedes’ phwsiological responses or
coourrence data, respectively.

Fopulation chamges
Pred ctions of population trends based on direct ohsenations, Indices of abundance, or
froen dechines in extent of occupied/sultable area.

Ewtinction probabiity (less relevant for vial spedes)
Using peoipul athon wiabd ity analyses, demagraphic models, or evoletionany models an
knossm iife history chamcterstics.

Vulmerability indices
Quantitativejseml-quanttatve indicators of the relathe vulnerabity of speckes.

M=o &IMASS
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Species’ vulnerability assessment approaches

Correlative

Projecting future distributions based on
niche models, etc. Relate environmental
conditions to species’ ocourrence data.

Mechanistic

Lab y and field , detaded
and data intensive modeks. Relate
environmental conditions to species’
physiological data.

Trait-based
Use biclegical charactenistics or e history
traits 35 predictors of risk

Me e SIMAS@

VS ——"

Vulnerability based on physiology traits

e
diman dane

Chimatic dlity of the world's

and marine fishes

it e o

* imegrates physiclogical-based metrics of

serritivity with future cimatic mposces.
* Ugper thermal limits of Sshes
* Estimated spedei-spediic physiokogicl
senuitivity wsing the wirmieg tolesance
* Authors recogeize that 4 sngular focus on

physiologicad risk is sot sufliclent 1o Inform
robust managerent siratngies

Lok @IMASS@

[ —

Comparison between species vulnerability
approaches

G R M b N .

.
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i bl e b g 1 S8 et 30t Na wch
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gi i Ve g o s o
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Using of species vulnerability approaches

£ach of the diff has ngths and g on the
Information avallable and the spatial and temparal scales of application

Trait-based approaches are less resource intensive and therefare more widely Lsed

Apmcuonhﬂsmms & aquaculture:
* Becoming common to use trat-based studies of many species to identify greatest
relative risk

* Then apply more data intensive detalled studies of 2 few species: estimate specific
risk

High value/important species — direct to dats Intensive single species methods

et SIMAS®

Life history traits influence vulnerability to
climate change

* Many published studies have shown that ife-history traits are more Important than
taxonomy and distribution In determining species vulnerabdlity to cimate change
(Fadee wt 3l 2313, Paciict st 312035

* Traits that commonly make 2 species vuineraiie te climate chanpe invluder

* Umited dspersal capacity

* Lower reproductive rates

*  Habitat specificty

* Diet specificity

* Restricted distribution

* Narrow physiciogical tolerance

L SIMAS®

e

Traits linked to ‘invasion success ' vs ‘extinction
risk’ are very different

e .
Prinasicn aon - - 3 o i |
Puptee et -k ) _— ]
Gorarsson ive “ oot -« long
Goretec Svorsty e -low Stng st o wagrs ol homer et e e
g posrtel Y “ow
Mok © prawi B aad
Ihﬂ—— for phenongy ‘w 'w
i au - .

cindeperdod - sagencat

Down, Pect ot 2015
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Traits explain a significant % of variation in
climate-driven changes in distribution

YT W LTS

[ e} oo e s s iy Sl gt g
W nen ey A

Assessing relative vulnerability in the
Exposure-Sensitivity-Adaptive Capacity Framework

Cimate ors ?dﬂ traits

4 Fecies raits
E2E3 -
ey ||||||||IIII

/f// Y

mmmunm.’e—a
the tropical meet coass of Acttraba {3530) [Wekch et ¥
24

e L SIMASS
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]
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Stages of fisheries climate vulnerability assessment

(regardiess of framework applied)

—pr—-
’/: - ‘t-.:_— =
5 et ——
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SIMASS

Stages in common

* Scoping and planning
* Objectives
* Spatll scale -
+ Species * Here, using £-5AC framewars
i N & et * But stages would apply to many
b other methods

* And can use muitiplo methods, e.3.
data rich detafied ethnographic

* Selecting indicators

" 8 e approach embedded in an E-5AC
* Scoring famework
* Analyses
- P it il
Mo SIMAS®

[PV ——

Objectives

= What actions or decisions do you want made at the end?
* Who will mae these decisices?
* Who peeds 1o be consclted at the stant?
* Who seeds 10 be ergaged s the proces?

= What are the specific goals of the assessment?
*  Estabiish relative vulnerabidity of.

* What resources (time, $, data) do you have to work with?

e SIMAS@

T e ey

Selecting spatial scale

* Lagerscale can provide rapld comparative

results for policy decisions and, in some cases, e | s |

may be operationaized more quickly than in- T |

depth assessments at smalier scales (Whitney | :.':-.“"—'q l

ot3l 2017) i {

* But do not incorporate local, Traditiondd, cahural -:.‘: l {
browledaw ' ll'_

* May be inapprogricte for use at sealer wales | g

Papore 3 Comrpwsl et bx wnbrinieg s
s of wcel ke s chasts dnwge
maaen

* As concerns about cimate Impacts have Fxpemani.
ol il P vempmern o wiepbee opastt

d, the need for atscales apane w bl Mg, ol wk mge s
that are rglevant to stakeholiders and ey g Arpedag s mabibes Aaes et
5 webabes mpoms of gravarvc vhncwnen hedh wd weabh
has been e e e e
- hd e (o
"., \ a .]MASO

e
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Selecting species

Criterion used to prioritie speches for
assessment |Welch et o 2014, Ped et & 2014)

* What comes out of the assessment
depends on what goes inat the start

* Even though can be ‘rapid approach’,

often st cant Inchude everything

How select species to Include?

Could have many other types of criteria
= Employment?

Need to be clear on basis for decisions

* WHO gets to be involved in decisions is
important

Wi o _ SIMASS

PRV ——

Exposure-Sensitivity-Adaptive Capacity

Framework

* Stan with the semitivity comgonent - south east Acstralia (Ped ot 2l 2013, Ped o 2l 2014)
* Salection of traits

* Scoring ~ allocatig 1o a sermitivity crtegory
* Rasking of species ~ Som most sensitive 10 heist seeaitive

* Bulding on the Rl E-SACH « nonthern & eastern Awtrdia
[Welch o1 2l 2024
Exposure

* Adagtive capadity
* Pumting the components together

* lrgprovements
* Assessieg data guadity

* Varlatioes
* Scoring components with expernt opinkn
* Altermative method for ranking

L SIMAS®

PO P—

The Exposure-Sensitivity-Adaptive Capacity
Framework

[ENIRUT I Adsth cansciy

Mee O “IMASS

VS ———

Trait-based approach for assessing relative

species sensitivity within regions

* Conducted for South East Australla, but repeated
nd West (total of

in hy a
approximately 120 species)

* Builk on Ecological Risk Assessment for fisheries
approach

* Extended/acapted and applied by NOAA and
Canada

* Adapted/adopted In Brazil, india and South Africa

P ot 24 3014 aper)

em o SIMASS

P —

Components of the sensitivity assessment approach

Whch spedies are liely
o bt tncre sensitive to
diate change?

Pct ot 3 2034

L SIMAS®

i e

Assembled detailed life-history information on
each species - “species profiles”

Ufe cycde of Australian salmes

e L SIMAS®

P
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Trait-based approach for assessing species
sensitivity
* Estimate sercithity of sgedes 1o dimate chings detesrs based on
raits tha iefusnee
r ABUNDANCE - meascres of potestial for biclogical preductivity

= Exg prodution? "
" Age af matusity?

= DIETRIELTION = msasuse of o pacity be shift
= Capadry for lerval disparaal?
= Thereal wlerance?

Vapisey ]
r PHENOLUOGY - meaicres of potertial impact on timisg .
of life cyche vaiils
= Tesparatien s cue Tor spawnieg of moulling?
* Brokes up the seesitivity attrbutes imo thees catagodes than
reflectied Bshery managens istennh,
fucl mrad, WA
Ll SIMASS

Estimate sensitivity of species to climate drivers
based on ABUNDANCE

Ly
j 55 capaemy 14 et B csage]
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Estimate sensitivity of species to climate drivers
based on PHENOLOGY
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Estimate sensitivity of species to climate drivers
based on DISTRIBUTION e

i, st fock hoble 5 i

i ety
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Relative sensitivity rankings — South East Australia

* Oravall ssfrthdty rasking
s Db iltion,
Abndarce ard Frerokygy

= Can present DisriBution
eily for enainphes i potestial
o changes s disir Butlos
of partcudar isterest

o,

Pl ot nl 33134
M it SIMASS

How was this assessment used?

Abmbons [H] Saurhern rodk lobutar (H) Bhuw grarsdiar H) Srappar [M]

ol P

* Lhed 1o select somdes for developren of largeted impact reseanck & adaptanion stratnghes

» Sarnithvity - High or midiom kil 1o disate changs impacs
~  Raock lobsterand asione - potential scological indicsion for rochy resds
— Snapper - importans comporsct of ol S seenthge
—  Dlus granasisr - highaet fak mnncrwssh waces

= Spaciis [aely 10 exhibh dilfferest rspessin
~ Decines Insburdares
* Skl Ir reuroe didirigusion ot wmall (betwwen cormmunieg snd Brgs |bebessr urndicians) sl
calex
* Shifi mismporsl patierma (Sming of wwe ing me g
#Spaciis with diferest indesiry ssd seconal fatones

* Fiskba s wilh dilfirest masagemecl i fasgdmenls

b L SIMASS
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Building on the sensitivity assessment

* The fll ESAC
framewerk (for
ecologhaal

velneratiley)
* Adding in EPOSURE

wd ADAPTIVE
CAPAOTY

‘h'-‘ s

e ——

Exposure

Dxpouss indcanort a2 thek crbaria INCEDn bane Of chaNGEL 1\ the TMDACTVE varishie Srojecoed e XD Wgh
GAIR) and low (A10) ermiaion werarics are el for J000 (Weich et o 2004, Dart Coast Asetralta)

spatial area

Ooamesinaposurevalde-samagedovul_a‘rge-m_

* There is a basis for inclusion of each factor - an

impact pathway, e.g. SST impacts growth, ses
metabolic costs -_—
S sy T
*  You might not have access to all exposure factors =
you know are important, eg changes in bottom  f«esas
temperature it
o rcand o ki ot o Pvone bt ats T
@IMASS
Adaptive capacity
’x«\;ww:’almapm'mmarcm - “4»“
= Often not included In ——

&
assessments (eg Hare et al 2016)

In natural systems, ecological adaptive capacity san
of

Y

that 3 species or ecosystem has the existing natural

abllity to persist over time and through change (Smit

and Wande! 2006)

In contrast, the adaptive capacity of social systems refers

to the ablity of human actors and commwunities to

respond to change and maintain human welbeing over

time (Smt and Wandel 2006)
d soclal d

=

SIMASS

Exposure

Txponare ndceton and ther riteris. NIton Bamad on Shanges 1 e rmpectve warabies propcied for X230, Mgt

AR} and low (ALD] amindon scanarion wre simiier for 2030 (Wkch ot ol 2014, Cast Comnt Auntrata)

Exposure

Meaw o2 1 2006 {NOAR, LS. aumerrmans)

‘N’ .

P —

Instead of average over geographical
reglon, uze maps of predicted change In
exposure over 3 certaln period (maps for
Hare etal 2016 were obtained from
NOAAs Cimate Change Web Portal)

These maps were compared with species
dstributions to determine cimate
exposue

You can use ensemble modeding of Glabal
Climate Mode's (GOMs) to calculate an
estimate of uncertainty in exposune

BUT you might have access to a high
resolution downscaled model that may
better represent your area ~ trade-off

SIMASS

Adaptive Capacity

"pared o
Capacky iz a negative trait.

Adsptive capacity ndicators and their criteria. NB. Adapiive CapacRy has the inverse eect
Low Senzitrety Iz 3 positive rat whie low Adaptive

raseeml ant

Bk OSBRI s i
s v =
“-‘ ow rebdny T < o el
oy eitlrdny v

SIMASS
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Putting the E-S-AC components together

* Caloulate Sensithvity score
* Calculate Exposure score
- x = impact
=
* Adaptive capacity
* Calculated as average of AC indicators
* Scores were then standardised to 1.00 with the
highest average AC score given 1.00 and all other
scores expressed 35 3 proportion

* Inverse i then taken to derive the AC Index
That 5, AC index = 1 - Standardised AC.

* Vulnerability = (Potentia! Impact x AC index) + 1.

Moo SIMAS@

[ES S ——

The result?
Frirary irtereitee:
Mgh relesee vdrant ity
Used 10 assist managers and cther fidery gt Petary rmpottasce
end-users In priccithing species for future =
action [Wekh o2 al 2014)

" (T

Y =

Variations on the Australian method Rraia s

oot = ;)
mnw: of Fuh ond
Iiverscteotes to Chwone Ohinge o0t Pewrsl mastt -
Porthemst US. Contmertad Shell
e Pt T
- | ST
* locked only at EXPOSURE and

Y

* Maore detailed, more robist esesment

* NOAA - B2 federally managed fish sd

olahe pran Ak Ak St 10k
o o e e, e
At 4T vt BTt e O s & s
ey 171t e 10 g v W b i 45
eri g ey
Mgecvs , SIMAS@
Data quality score
Data Quality Score Desesiption
3 Adequate Data: The score b based on dats which huve been cbserved, modeled
of emplically measund for the spaces in question and comes kom a reputable
souce.
2 Uimited Datac The scove bs Based on dats which has a bgher degree of

uncertainty. The dats csed to score the attribute may be Biced on related of
shmllar species, come from outshde the study ares, or the rellability of the scurce
may be lisited.

1 Expert Jodgmant: The attrBute score reflects the expert judgment of the
reviewsr and b bised on thek geeerdl nowledge of the spedes, of other
related spmcies, and their relative role is the ecoaystem.

o No Data: No information 1o base as attribute score 00, Veey Bttle b known
about the species of related specie and there ks no Bisls foe forming ae epert
opision.

Nare ot o 2018

Mgmovs ) SIMASS

[P —

e tebrate species riseised uing &
wpert paved Tor both sensitivity and
opoare
@IMAS@
Data quality score
Data Quality Score Descrigtion
3 Adeguate Duta: The scom is bused oo data which have been ot ved, modeled
of smpiricaly meascred for the species s guestion and commes from & reputabie
2 Umid  Except, nothing in this ranking | yiser degree of
woel  about how recent datais. | be based on related o
winial the reflabiity of the souce
sk We suggest adding information
1 Exper| joent judigmmet of the
pred on how recent data i to quality oo slarigs
1elate| score joens..
o No D4 Very fintle is knows
stou] 81960 vs 2010 for example [50 L0

opicn.

Mare e o 2006

SIMASS

Alternative method for scoring and ranking

* Rather than averaging at fieids within * Matrix for combining ‘exposure’ and
‘sensitivity’ or ‘exposure’ Lze a logistic ‘senstivity’ and arriving at final spacies
mode! designation (Hare et af 2016)

* Instead of multiplying Exposure x
Logc reles for determining each species” Sensithity
s ithvity aed exposure component score s
(are ot al 2036 i
Component Scoring Critedta 3
Very Migh ::‘mn-mumm % .
2 trivaa or tactar .
e 0 v s S Bk v H
2 attriane or fackae
2oy e or tacaar gezree s
s Lats 1207 3 ormaee mans atriues o
facror seaowe s 25
_‘, ~ e
e i—
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Weaknesses of general E-S-AC approach

* Ecocystem & Indirect affects not wel for (ex

Relationships very smalfied (e ‘seneralist’ or ‘specilst’)
* Precise sensitivity thresholds with each trait unknown
Traits are weighted equally (but you could weight them|

* Choie of traits

Needs expert review!
Nce made with 3l potential species In mind

ko @IMAS@

[ ——

Strengths of E-S-AC approach

e

Many guantitative 3pproaches use only one (eg Temp) or two expasure
elements, this method can consider many

wh and known information
Highlghts cata and knowledge gaps
Transparent
Repeatable
Can work with data poor and expert opinion
Rapid aszessment
Priontise

oMV SIMASS

P —

M= CMS sy @IMAS

ng 2l 2 Reipvant

Case study exercise -Coral reef system? 00
Maaysa,
*  Scoping and planning indonesia,

, e

Objectives ~ who will use assessamnt and what do they want to know? Thatand

Spetial scale - local, regional, coustry?
Who reeds 20 be lovelved sed have & say?
Species 1o ndude?

Selmctiog fraeverwork & method/s (Fere, we ESAQ
Seloctieg indcmon - Bxposre, Seraitivity, Adaptive Capacity
* What are ey bepacts/impact pathwinys?
Data gethering -~ is dats avadlalie? Do we Lse Dperts? How many eperts do we have?

Soriny
* Do we huve theee Low, Medicm, High crtagorie?
* Or Low, Moderate, High, Very Hgh?

* Qo score por attr Bule of many werts scoting?

T Awerage scoees?
* Loghitke model?

e 1 o5

ME ®IMASS

PR ——

Y- - ——
e = T e re e e Tt e e |
A S———— - - -~
vt b (e T T ) -
- i et Dpe—— —— A— o ——
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" - > —
ey ve - an w an S it
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e e B )
==
Sy 8 O B T S (o . g — — - —— > —
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—
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—— v e b 1R 1 P P Pty
A s 4 e o .+
e en— . o ——— — —
o Pn— o
—— 1o e g ¢ o 4 v |- —— P r——
e o - T T » -
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e
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Harw ot ol 2006 [NORA LiS. Fistary Assmermect |

Example — T

sensitivity e —

attribute &
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Approaches for assessing adaptive capacity

o kol vy,

}"

Comparimorn of 11 appraaches ko sumting 3dapdve capacty st dfferers
ol wwaes a0z wh earyrg stteation 5 wocal 3d scsiog o rEeTc

{Whitzay ot & 2037).
SIMASS

Adaptive capacity and spatial scale

e -

e L

Dxample mastsre of adapeive capacty in sczlogicsl o sociy syten s spati
acalet. Masures are mampler ndy 2nd are 1ot meant to be pracriptive or pectic to 3
e acale 3 shown here

L SIMAS@

Advantages of including fishers knowledge in
assessment

m,’hﬁth—c_ > =5
Cycdonm 2ocumentss; (rpact: tave
cfebore|. Wil Secrease Sgec prawen/med crat/red A
ersparse for many yean
In racent years water temperaturet imhore bave been - Not known a0 nat e
100 Nigh for large Spanich ruackeos! i
R Mighme 55T Mot dacermented
e o Uninzwn Net dscormeroad
sbundunt than they saed tobe
Unincen Knowr. Not socuTentes
Thix pear jvendie HiFah appeared in Dowling Creen
By i Auggant; asrer than uwid snd the mont in 7 Uninown Knzwr. Noe Socumentes
yean
Weilch ot % 2034
bt SIMAS@

PSSV —

Marine species vulnerable to climate change

Pactict st 3l 2015

M O SIMASS

-
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—
A
——— Seviuets.
&®IMASS

Can also reduce multiple traits to a single metric

* U of “archetype analyshs” 10 reduce multiple traits
dowe 1o & sngle metric scitable for use s an
Todicater of semitivity to disate dange

* The frst and second prindpal components [PCI and
PC2) Troee a prindipal composent analysis [PCA) are
wied a5 ames

* Each species uied in the study s represented by &
oo

* The tewe extrame points (archetypen) that
eocompass the trall-space am represented by

crosses, 1o equiteium, oppo

T o and periodic strategies, sespectively

Pacuches ot sl (JO17) From trass £ ie-bistory otegiec
ah acrom Carmpess

wnar Giobal Cenicgy and Bogecgrashy.
httpefol.org/ 10,1012 e 12587

), Ll SIMAS@
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Session 5: Practical session

Gretta Pecl! and Ingrid Van Putten?
nstitute for Marine and Antarctic Studies — University of Tasmania, 2Commonwealth Scientific and Industrial
Research Organisation (CSIRO)

The participants selected sensitivity and exposure indicators for two species of a coral
reef ecosystem: for a shark, and for an octopus. Sensitivity scores were assigned based on the
available information of the species using an Excel spreadsheet format. Exposure scores were
assigned based on climatic variations of the region of study. Adaptive capacity indicators were
also considered; however, it was stressed that these can often be difficult to include in
vulnerability assessments because there is no clear cut between sensitivity and adaptive
capacity indicators.

An exercise was also performed where the participants assigned data quality scores
based on the source of the information using an Excel spreadsheet format. Uncertainty
through the experts’ tallies approach and the use of the logistic model approach were
explained, considering the benefit of using the logistic model approach rather than the average
approach.

Considering a list of species assessed in previous studies, a matrix of sensitivity vs
exposure was elaborated to sort out the species with relatively highest vulnerability to the

impacts of climate change.
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Assessing risk & vulnerability to
climate change in marine fisheries
and aquaculture

‘Workshop materal prepaned and presented by Assocate Professor
Grefta Pedl and Dr Ingrid van Putten, for IMARFE & AFEC, Peru October 2017

Flgaze do not cite or distribute without permission, thank you

Gretta Pecl @ uks.eduau

Ingrid.Vanputten S s ay

[k SIMASS

THES B AN ERARPU SREALSIETT
for calatating clmate change KXFCGUR, SEMHTIVITY and ADAFTIV
CARRCITY f ipmcia

FLEASE DO ROT DETRELT

s achreg bt uted b 3am e brom e mesthododagy of
chrwsn = ol B
A e St s s T

"Acumtng oo mducieg vulerniiiy re aimTw change. e fon ey
0 procsice! declion-suppar” Sforioe Polcy P DG 230-238

P 50 | M CH S5 TN 0 ST o The
arigingd mascs.

Toapniy thit methad b your oen mgian, s s resd (o determine

your m acrbraies and caingaries Far aach of EXPOSURE, SERSTIVITY and

AR CAPALITY, Eoas! o SO¥h SEIPYTTar, of Y0u? FCTIOAN! IFEET.
The arrdaissnanc csgare and s may 13 be A peIaTEE

Finaum a0 1a0e Chwne ccher meaads e combining DOSURE, STRGITRITY
CAPRCITY

Populating these boxes in the
Exposure-Sensitivity-Adaptive Capacity Framework
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Variation 1- Adding a data quality score

Most of what else we have been discussing, are SmaOehy’  [Desedon
variations on this spreadsheet
E) AafegeEyte Qats: The soone |5 baged o data which have been obsened,

modakid of émpircally medsuned lor the ipeces i queition and comis
from 3 reputabie source

2 Lirmined Dana: The soore o Baried on data which has a highir digroe of
ungertanty, The dats used 5o score the atinbute may be based on refatedior
similar species, come from outs de the study area, o the refiability of the
snuece rrury ba limited

1 Expert ludgment: The attribute score reflects the egpert judgment of the
revigrwser and is hased on their gereral knowdedge of the spacies, ar mher
relabed species, and their relative robe in the eoomystem.

[] Mo Daka: Mo information Ba hase sn altibobe score on Vary [itthe 6 krncan
about the species or rebyted speckes and thene s no baals for foeming an
g T Qpinion

S AW a—
mmarey R mmn S

So maybe whe have data on age ot maturity far
this species, but from a different region

S
R o o e . e
S D
k| Wariation 2- Inchuding uncertainty In expert scoring
——
-
1 " [ 5
- —
J — | T
! T e e s | | M|
— s || T | | — | —
— =
ot
. | — i Fa v . v v
| — f T s . . v I
f . ' . . . i
 m— . P . o . .
— f . ' v . v i
 v— f s . P . . .
| ey . P . - . .
You have good quality data on :._.. ' . . " . ' 0
— ' . ' v . v I
this species in this reglon | . 1 " . r ry 1
—=— In this wersion, each plece of the assescment only has one score
&g, wt fave ONE cxpert assessment of age 2t maturity
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Variation 2- Inchuding uncertainty In expert scoring

— = T =

. But what i we have multinle
: : enprts v can aski?

Maybe more opinions ame better
than one.

Varlation 2- Indiuding uncertainty In expert scoring

— = =
= e s |1 " '
=5

jrr— . =
| —— ' T |
j— ' 2
[ '
 m— '
 S— .
| — ! Expert 1- ‘rasonably e’ it's
| : medium category (3-10 years age at
= . maturity), but thee's a chance that
i‘"‘_‘:‘ : they mature earlier or later

Sariation 3- Inchuding uncertainty In expert scoring

— = e =

i Expeert 1- 'reasonably sure’ it's

2 : maedium category (310 vears age at
' maturfty), but there's 3 chance that
they matune earfier or later

Expert 2- more confident it's
macium category (310 vears age at
maturfty), bt there's a chance that
Ehey matune later

Vardation 2- Incuding uncertainty In expert scaring

= wma | e
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— : 3
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Variation 3- alternative methods of scoring and ranking

: =1 Avemge of
all valses for
sensithity
for threadfin

Breraging all felds within each of sensitivity’, ‘exposune’ and ‘adaptive capacity

Variation 3- alternative methods of scoring and ranking

I =
o e | T |
e ey f i
= ==
e T T T A -
Average of
all wvalues for
senstivity
for threadfin

Instead of sveraging, could use logistic model’
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Variation 3- alternative methods of scoring and ranking

!
il

—— i man mmn |

!
4

| ey 0 7 0 G =
Average of
all valuses for
sensithity
for threadfin
L
inriey Crimein
] You would need to make
=
bt ] your own nubes depending
- et e o e
2 an rumber of sensithity
Il i categories and indicatars
T e T e
= lminr sarwa a1 e

Instead of averaging, could use ‘logistic model”

Variation 3- alternative methods of scoring and ranking

1
|

TVE|ERATE

b merma§

Instead of averaging, could use Togistic model

*  Matrix for combining ‘exposure” and ‘sensitivity’ and
arriving at final spacies designation [Mare et al 2016)

* Instead of multiphying Expesure x Sensitivity

[re
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Conclusions of the second day

Jorge E. Ramos

Institute for Marine and Antarctic Studies-University of Tasmania

Asia-Pacific
[Econemic Cooparation

APEC “International Workshop on ecological risk
assessment of impacts of climate change on
fisheries and Aguaculture resources”

Conclusions
Day 2, 26™ October 2017

Jorge E. Ramos [jeramos@utas. edw.au)

* Vulnerability indicators

= To do a vulnerabilty assessment wou need Indicators |e.g. obserations or
caloulations | that can be used to track conditions and trends

indicators can help to find out how vuinerble andfor resilent systems ane to
change, e.g. climate change

* Two types of Indlcators:
* Performance indicators - tell you i an objective i achiewed
* Trigger indicators — Indicate whien a particular threshold is miet and i there has
been a crange

Considerations tosslect Indcators:
* Snecific

*  Mexsurabe

= Achlevable and attribuiable

= Relevant and reallstic

*  Timne-bound

»  [Data collection approaches in vulnerability asessments
=  Top-down. Modelling based approach, often focused on impacts
= Bottom-up. Stakeholder approach, often focused on adaptation

= Each with qualitative and guantitative methods.

Expert elicitation

Expert eflctation ks a sckent fic consensus methodolagy to get the Informration you wank
from the eeparts

Theere ane many methods/technigues that elidt information from experts, .§. focus
group, Deiphl technlgues

Expert el ctation aliows using protanlity to measune uncertainty, o reduce uncertality
o mitigate risk, or to make adapdation polices mbust o wncertainty

Types of experts: "Expert™ axpeert, informal expert, learning by doing expert,
mopular(ist] expert, specific (local) knowledge expert

Theere Is uncertainty nelated o experts due to ncomplete knowledge, Inherent natural
randoemnniess, Snguistic uncertainty

Expert judgement |s suscentiohe to cognitive and motivational bias

+ Fisheries Climate ility ent

*  Cam beused at dfferent bewels, &.g. for species within a fishary, stocks within a fishery,
spascies within 3 region or country

*  Different approaches of Ol
* Comelathee
*  Mechanistic
* Tat-nased. Less resource-intenshe and therefore mone widely used

= Trakts that comnmcnly make species vulnerable toclimate change:
Umited dispersal capacity

v Lovaer remroductee rates

Habifat specficity

Dot spascificiny

Restricted distribution

HNarmow physiological tolemnoe

The more specialized the mone vuinerable!

* BAssessng melatve vunembdity In the Exposure, Sensitivity, and Adaptive Capadity
|E-5-ALC] framawork.

. I'.tpnsun:- Stimiull that hawe an Impact on spechkes or systems, ¢.g. cimatic conditions
Expossne |ndicators can incude:

- =T

= Rainfall

PH decling

Salinity dedine

= Habitat changes

Atered large-scale osments

Maore ivbense cyclones)storms
Rieduction in rivesfiow/mutrient sunply
=  Bottom indicators for benthic species

*  Sensitivity - Degree to which a system |s affected by the cimane stimul
* Can be based on traits that influence abundance, distribation, phenciogy
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Adaptive capacity

*  innatural systems - natural ability of species or ecosystems to persist over time
and through change

* insocal systems - abilty of human actors and communities to respond to change
and maintain human weilbeing over time

* Oftennot ded In ecok | bil because there s nota

clear cut ind| for ithvity vs ad capacky

*  Some adaptive capacity indicators are:
* Sock status
* Replenishment potential
* Sutable akkemate habitat avalability

+ Species mablity
* Nonfishing pressures on stock
with Exp ¥ and Adaptive Capacity you can estimate viinenabllity

Vulnersbility - Degroe to which a system i susceptible to damage (the detrimental
part of sensitivity)

‘Weaknesses of E-5 AC approach:

Precise sensitivity thresholds with each tralt unknown
Traits are weighted equally (but you could weight them)
Choice of traits

Needs expert review!

Not made with ail potential species In mind

Strengths of E-S-AC approach:
. og ¥ and known
*  Highights data and knowledge gaps
*  Trmnsparent and repeatable
*  Rapid assessment
*  Priontise
@ lots of par nand
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Session 6: Aquaculture risk assessment

Gretta Pecl

Institute for Marine and Antarctic Studies — University of Tasmania

Assessing risk & vulnerability to
climate change in marine fisheries
and aquaculture

‘Warkshon material prepared and presemed by Associate Professor
Gretta Pecl and Dr bngrid van Putten, for IMARPE & APEC, Peru Owtober 2007

Please do not cite or distribute without permission, thanic you

Greta. PecBuas.edu.au
Ingrid Manputten@csiroau

M one &IMASD

Session 6: Aquaculture risk assessment

L L SIMASS

Flsheries - wulneraniity

Wulnerability = how vulnerable’ you are to negative iImpacts
auT

It dosesn's bel yo how BAD those negative Imnacts might be

Risk = poteniial for negative impacts x how BAD those negathse Impacts
might be:

Risk — gerts at how BAD 3 potenitial wubnerabl Pty might be, what the
CONSEOUENCE of the bmpact might be

Components of the risk assessment approach

Stage 1:
Description
synithesis

*thh.J\J’ =y
Stage 2

Scoring
assessment

r)’
Wik aguecliur

. L et tid
e eches we al et ¢
1o climate churge?

Kartification of keowledge g
o8 current and future Impacts
of Chimate Charge)

) L SIMASS

P Puct sz 31 2021 (report], Dostiedwy ot & 2013

Our industry representatives and resource Managers
Selected species decided what species to Include i the assescment
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Risk assessment process

Thee risk assessment is based on an examination of all
stages and methods of the farming process,
encompassing all basic farming and lfe-history
stages. What are all of the discrete steps invalved in
farming process?

Esszential to have a strong knowledge on the main
aguaculture traits of species.

Lource of information: scientists, experts from
aguaculture industry, stabeholders, etc.

- SIMASS®

Breaking the farming system down into
components and methods (or ‘attributes’)

SIMASE

= Atlantic saimon aquaculbure ‘Life Cyde’

Farming attributes

1 Brooditod svailabiity & cosdithon dagren of ermvroemental costeal

2 Spawsing & fertilsation - dagres of SiMclty and esvinsmestal costeal
5 Laervel readieg - Seygnes of compleity ahd esvisosmental costeol

4 Juvenile rearisg o dtage sbecked Bto prewsut syibiem) - degree of comelesity
and sevinormeetal control

i G ity he i errel dhnres ol | cnitnel

B Gooraeset: wnvallability of altemathe farm dlbes & dyibenm - capaity 1o ndocates
Tarm site or cue of dierratie larming wrlem

T, Gotrnset: foed - wild verae manalictoned sounces; fresuency of manual feeding

B Goorasset: i operethess - el of expoiure o the natu il ssvisosment asd
el Ll idren

9 Georasset: dbiside asd peit - masagernenl and ssoeptilaling

e SIMASE

Sensitivity categories for each farming attribute

= 3
[ [——— e i 31
B
e - ] —— i

E.g. cyshers winene Where farmrer
farmer gets babks - collects oysters
Tromm ot oypines from wid and
kentina lab hope to male the
MOCTErs SHawT

e SIMAS®

Sensitivity categories for each farming attribute

Sensitivity categories for each farming attribute
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Scoring the assessment

* Sensithity score for each attribute
' Lowsd, mecdiime2, Hghed
* Imoact score
* Srong megetive impects 2
* Mockerats regetive bnpect or kel of Inpect unkrown =1
* M reptive impact, poslties Impact, o 1o Srpect anticiouted = 0
* Risk = SensTivity X Impact
* i3 species was farmed using mare than one method a risk
assezsment was conducted for each method

GIMASS

Ranking of relative risk
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Gaps in knowledge - always present!
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How would you adapt this approach?

* G0 through all the smpes of your aguatuibane system and make sune you ane
considering each sage of the progess

*  Are there any Sages of the aguacuture farming process that the curment lis of
‘attributes” or farming smpes, doesn'T adequately consider?

*  Hmot, add a new atribute or Sage to the ssessment
v How would you soone sensthvity and Impact of thase new components?

L L SIMASS

Farming attributes

i B " Rty & P — —
L Spawning & ferdibation - degees of diiculy asd ereironmemal comrel

% Larwal rearing - degrew of compledly and erdronmental contrel

& Juvesile rearing [be stage Mocked ints growout syvies) - degee of comphdty
and errsroemental costeol

L o nateral = dugree of Lal
eaivirel

b Growoul: svalabilty of albemathe firm st B sysbenm - capacty 1o selocas
farm e o wie of altemative feming sEtem

Groswait: faed = wild viries masulaciuned e feeguency of matual feeding

Growoul: farm cperaton - vl of e 1o the natunsl srdneninen and
fvinireeial sdneme

L -

%, Growout: dusases and pests - managemen and wacepibibey
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Session 7: Social and economic vulnerability assessment

Ingrid Van Putten

Commonwealth Scientific and Industrial Research Organisation (CSIRO)

Assessing risk & vulnerability to
climate change in marine fisheries
and aquaculture

Workshop materdal prepaned and presented by Azsociabe Professor
Gretta Ped and Dr Ingrid van Putten, for IMARPE & APEC, Peru Odlober 2017

Please do mot cite o distribvate without permission, thami you
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Iingric. Vanputten fcing au
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___Social and economic 1..u.nllnera bility

s

| Sodal Ecological Vulnerabdity |
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SIMASS)

Multiple characteristics of social and
economic vulnerability

Apgregate vanerability indices annot adequately consider spedal
circumstances that miake cerain countries, of grouss of countries,
particilarly vulnisable [of reslient] o dimate Sange

M B0 conshder
Multipli oot exis

Ternporal vaniabikty
Multiple scales and scale inberdependencies

Nnaa, 8 3004, o ——— * b e =
S Srwgn o i
a1 e e 8 i s LAy (R T S 8 SR o

e Lo b g e W 630
v raemrainiiey, ok ey v i a_virn_vuegn 3 rveyd

thee state anvd charges in the state

Vulnerability indicators and indices
An indicator 5 2 calculated vallue that can be used to describe

An index i 2 summary measure designed ta captune some
praperty (vulnerability, diversity, whatewer] in a single number

Indicacan thx congrte the indes

:ﬂnphnl:llﬂr‘mlnlﬂ'

[Possprivy incles: Pecple baing bukw tha poverty vl
Przpartizn e B5 ving in poesrsy
.,

-+

Commaerdal fishing Mussabar afie
el ianoe index

" Viaks of hanelings by progalation
| fhing permits by population
| Prant n Fhing nesupation

1

A
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Social and economic vulnerability

As the climate changes, ecosystem services
come under threat

(EoosyREm services ot Important goods and services provided by natunz)

For exaengle, fish Fesources may become endangered due o fsing cosan
temperatunes, of S he iR will be negatively aflected by acidifi cation

I addition to dhange inthe ewironment, dirmate change aflects peophe’s
livelihoods and will-Being

oo
"Fih
l'hood wnd Naar

Ecnwstem services

v Ppirigrt Cyriing
=5l hoTRien

» Primary Feaducron
= haytn Pryamce

* Cirars Bagpelacicey
# Road Begdsan
< W Puribanas

All services come under theeat from Climate change - we want 1o know how
uuwﬁenaramm.mmd‘mw with nespect o all 4 service Citegories
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Ecosystem services values

e, i in | ECOSYSIRM SETvicEs
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Socio-economic vulnerability analysis

A5 the dimate charges, SCosysiem senvioes come undes threat. These
threats can afect people’s Ivelihoods and wellbeing.

Wie want 1o knoew how vulnerebl peosle ame (o changn in scosyilam i

Suntainaie Lwelhoods Framesoc (G0 provide @itructured wary b e peoge’s
wulneraiiiy with a foou on povarty

P ——————
o e iy e, e . i 22 S 21
1'!-, i

SIMASD)|

s e it WA i

What are livelihoods

Livedi hoowds is the assets, capabilities, and actiities that we hawve
available to st make a lving.

The livelihoods sbategies we implement do not only gererate incomae bt
include many otfer elements, ke social assets

Lisatdi hinols ane Suistainable whion By can cope with, and recmeer from,

stresses and shocks and maintain oF enhanoe tr capabiities and asets
bt o and in the future, while rob undermining the natural resoeoe

base

] B, A e S, L. e, 5. e, o e e, i,
et pri=p= i
Mecs SIMAS®

e

Sustainable Livelihoods Framework

Ot used a5 Indicators in

Matural capital: this natural resounce stocks

that peopde can draw on for their Tl oods,
& . the ooean and fish

Hesia ca pitad: the skills, krowiedge, and the
ability bo wiork and b be ingood haalth

Sodial capital: thie socal resources that peophe
draw on 1o make a living, ¢.g. nelaticnships or
misnbership of groups or crganizations.
[Pvysical capdtal: the bacic infrastructune that
people reed o make a Bving. &.g. baats,
COMMUNICATIon syshesmes, and fuel

Financial capital: saings, in whichever form,
. access to financial senvices, and regular
s of money

i [atis) SIMAS@

T

Sustainable Livelihoods Framework

Anakythcal approach
Thtre ane mary diferent analytical approaches]]] Do == ===

SIMAS@

e M Wk Tmakmony

Just reminder that there are many different
ways to do vulnerability analysis

‘Wulrerability analysis &nol 2 gngle or Sandard messanement Syshem
ey ereethisdokogi e haree Ben apodied

ﬂh Householkd
¥ Ireireitaal
@_ Cammwinity

Bl within a livelhood zone

Admvisigtratied gone

e
YT watianal or glabal leval

':-'F--- i
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Climate change will impact ecosystem services

Impact will be on lvelhoods and well being

Suntainatie Pesitooss sralyan car De
cammbined with other famwwerks to ssen
Ivelhood wanentitny to cirate chenge

'8 about can tell s ' R A0 .
ez il -
ility scvicg H ’ —— f

1
i

b saciowcologioal vdsent Bng M 3 ==¥
Which Indicators can tell us somethingabout !
their sodo-economic vulnerabifity

WS R 8 S | Py . G, & o & S, 3 L, 5 Mg, €. o, W3 B, s 5 S, | 5 G, A3 T
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‘Early study of vulnerability of fisheries

[ Gickal
e e

wand 1o cdcudate sernitivity

"P AT e tvrarien. P o Pt 2008, 33, 17 i

-

.

Adaptive capacity of national economies

‘P FRNT g o febon. b o At 2008, 32, 70408

Study vulnerability results

o
g o P, W b 300, (T

)‘P e
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Most commonly used indicators of socio-
economic vulnerability
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Indicators of adaptive Capacity (sccording to the wpc)

g pecad n
St of the scaecrry
[2aca=ns

Hoving adaptive capacity does not
mean it is used effectively

Scale = global 10 community

(P Tl Asarid haperT [ of . X
Wl b Vet d b e U e _aides 1

o= 010

e —
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Indicators of (comparative) adaptive capacity

Haran ‘“._-
(»ec izertsscral) ot o~
B =l
=
Having agency snd flexibility may
S mean that people are able to
‘engage’ their adaptive capacity
Mt &, s £, P €, Pt &, Vgt M, o8 0k i o - —
e o= 81MAS®

Another study — adaptive capacity at
regional level

Indicators of (comparative) adaptive capacity

e o rtural ks
Acawtx wd the coscition of piwelcd Cap sl
Frarcsl cag, dedt. cvings, & francel maliecce

Imtiastionnd Nestitty & Sshecies orgiancs

in different (marine dimate change
hotspet] countries

..................

s

Hp 0T vt o o ] o v e o o oo .M
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Indicators of sensitivity at a global scale

Sensitivity

Sensitivity at community level

:

= RS

Coite S Mot s gy

Psychology matters in both sensitivity
and adaptive capacity

Perception of risk
The ability to cope with change [mental health)
Leved of interest in charge

Altachment to place
e @IMASD

e
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Things that contribute to exposure at a
global scale

Wit B, N £, Senags £ P | Vg A,

”p A0

SIMAS@

Exposure at community level

Murnw ucokiag sl g

+

Cnstin S Shins

All indicators needed to assess vulnerability
Questionnaire avalable to ftind values for indicators (at community leved)

The problem with vulnerability indicators -
they need weighting

Weighting different indicators plays 2 critical rode
n quantifying vulnerability to natural disasters.

The indvidual need to be 10
their relative importance.

Weighting can be done through statistical or participatony approaches
Ditferential weighting has been criticized for being too subjective
but equal weighting s just as subjective

Hign b inds might irgdidt
weighting in an egual weighting scheme

g TIB L qrharahes gy s ahen yv oo

g SIMAS@

e

The problem with vulnerability indicators -
most are static

[rhanced mitigation

Socio economic vulnerability indicators

Like the ecological ind ~ social and for
£XPOs y and ad; capacity are entinely context
dependent (you have 1o adapt 10 your own situation)

You need to think about each indicator carefully

Decide on which ones. R for your

Logical nes 1o decide on the cut offs between low, medium, high
Dedide tor each i it 0 exp yor
adaptive capacity

Need to decide on the method on how you get the information
Get it from existing data and available information
Collect it from the people in the community

Using p ¥ (knowledi

st st )

e T _de_bussel

o SIMAS®

L Lo

e
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Session 8: Governance and supply chain assessment

Ingrid Van Putten

Commonwealth Scientific and Industrial Research Organisation (CSIRO)

Assessing risk & vulnerability to
climate change in marine fisheries
and aquaculture

‘Workshop material preparned and presented by Associabe Profiessor
Gretta Ped and Dr Ingrid van Putten, for IMARPE & APEC, Peru Ooober 2007

Please do not dite o distrilbute without penmission, thank you

Focus on governance

Gretta, Pec! (Putas. s :
I i W ENECEND Al :
"ql—- A5 .Imm 1‘{‘ BT vl o, SRR G, 100 .I.Mﬁ.si
e T p—

Key to adaptation is stakeholder collaboration
(at all stages of the process)
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Why focus on governance?
(institutions and organisations)

Tir acbdeess and adapt 1o the impacts of dimate change, eflective
governance at raticnal and local hevels is essential

Good gowernance i a critical glement to the effons made to
sstainabily adapt o dimate change and extremas

Ther gorEmmance SySIEm can make a diference when it
omes 1o reducing vulnerability to dimate change *

—

Hawe 1o malke sune B GOVErTance Sysiem can make 2
difference thenfone need 10 know what makes a
sucr ot grvernanoe: syshem

e WA, L i, | bie K M, & Febr, L S |7 Mg il pors s b g
mrpimn Pyl o sl e e e Ta i1 D el (ks bt Clusyr. T8 LB 137

'Iqﬂ. 4 ar

T i Ml ko

Mte e SIMASD

What exactly is governance?

What exactly is governance?

Whae
e (&
different leveds of government "
internationad bodies SUTURS,

Governance describes e {7 PROCESSES =
Political, legislative, representative bodies
‘wha' makes decisions agencies and judicial bodies l
What' are their powers and responaibilities, M"‘-“""_"""‘ A
Tow’ e powers and responsibilities exercised < Y 8O ystem
Commerdal & corporat =0
Markets A
ow Also called ‘actors’ in argon
Procewes Rules of the game
Governance involves formal and informal processes and Decision making processes
interactions among Mmany actors in sockety beyond government WWﬂ:.:M"
[ A8 At
. 0 @ . e Q
h: SIMAS® e SIMASD
2de s Meim nasm b T —_——
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Components of fisheries governance
* Memcuns denning and regulstion
Whae ¥ Menouns alloation
o R e
Folides 7 o N e S
e B T S ——— —
Instibution
""'.'..__."..""'..ZI.__.'T._. s Raiales e
w
* ko and ricther th [ by mckovith
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3 archetypes of "actors’ & interactions and controls
4
[ \roaga 1
—
il - i e \aroa 2
Different Typis Of gOWErnancs Syshems
— o
o =
— -
£ Groaa 1

Groups of ‘actors’?
And what resdhanisms and Arategies ane there for efective govemance?

i partnirshi
ER— , \ it

CERTR—— mmm:i
[ -
Wuilrraile groups g ]
ety

i B, Wi, £ 1 W L0 Ento kT T e P g g 0 T P T -

SIMAS®

Which fisheries governance system can
best promote climate resilience?

Fisharies govemance is the sum of B legal, socal, soonoemic and political
TANZETENS (who what amd how) wsed to manage fiherie

Thee dass of fiheries regulatony systems that has most potential o geoemobs:
dimate resilience are rights-based fidheries approaches
Traditi onal Lise Rights Rsheries (TURFs|, Individual Tradeable Quiotas (ITOs)

Rights based regimes are likely t outperionm cpen acoess and limited
ntry in tenms of many potential virerbility | resibence benefits

Bast thar design details of the: regulatory and management instruments
are fundamental even under ights based regimes

For instance, equity corsiderations, high entry oosts, quota cwrershin
oorcenbration

e i ALY
Ca e

Mecue SIMASS

e i BB Iy

s ot e

management approaches that have potential
to enable climate change adaptation

whmrn sty o ncure
Co-management Illhlld betwasan mwvermrmant e i groups.
. . & 1 aarring by &
Acthe adagtive s rporivsfor of g e | whichthe
e -rl'thran.
Hrh.l}-'-ﬂ.hl—nlr-.-q-:hdmm
Adaptive co-managemient
with the thamesd
m‘u B h B memcnarce
[r—— g i the ookl waterm
[ — E in P— -I‘Ih dapd —
=2 &m it ﬂ'ltl'l.ilmd
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Issues that fisheries governance systems have
to be able to deal with under climate change

1. Spatial displacement of fisheres and Tishers
2. Adjustment of wessels capacity and infastnacture

3. Acrount for varkation in sustainable fekeng regimes
[Tk Alloraade Canch seting]

4. Management Spstems hawe o be tme respordive and fiesi ble

5. Mary hawe: b promote altemative fisheries o empk

E. Hawe 1 b able to alter legal and policy frameworis.

M rot able o deal with these types of eees thien the governance sEiem may

increase vulnerability of fishers and, ities to the impact of dimate dange
e 8w e i e e e aie et e ey
. - . in.

s SIMASD

-
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Formal approach to assess governance systems
(or the capacity to adapt)

The natitutional Analyss and Development (IAD) framework

adjusted for governance anakysis
. =
;
3 condition
i
$: Sedo-econemic
25 etrrtutin of the
-E ity
ii Iratitational
HE o
(rudes in un)
Tegeroan mriabier
g

Hecs SIMAS@

Critical governance capacities

Good governance of fisheries, which is critical to bl ding their
adaptive capadity and social-ecological resikience, is very
important in the contest of dimate change, and it involves

L Learing odentation
3. Long term focus
& Ecosystem focus.
5. Integration of muktiple sectors and scales.
& Monitoring and review capability, and
7. @agement and
B AT ooty i iy 13 i .[MASQ

Caun o Wit

e b Ve

Generic indicators to assess governance systems

Within the action anana

Depending on how well you do for each of these indicators will impact
overail community vainerabikty

PRGN -
‘p o8 A
i

Indicators that support climate adaptation
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o - —— ) )W T e 0

—
g O 8 iy ) § e 81 s ol &

Cawn S Mibs -

Checklist to guide reform and assess progress
towards a climate-ready marine future

L e e -
Vamagrenres ¢ b = fnh o Ve P,

Tratmformetiond oppotunithe wheew The benefits of sction melt
0wty rwater fandback snd neinforosewnt of the bewdts ws
perticularly

o effort 1o schivve.

. e

T 8IMAS®

Resources for governance analysis

Govemance (fisheries) will need adagtive capadity to

address dimate change.

Indicators availadle that can telf you if the system has
that adaptive capacity

; y adap should be y rather
than reactive.

Surveys [for experts) are avalabie from ‘IndiSeas’
10 xsess the effectiveness and efficiency of
management, and guality of governance

A g, © e & G # 8 P § M S
T e T P

e
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Group discussion

Which organisational stakeholders |public: private- civil ) are iy 1o adaptation
planning in your country®

What are the main ingitutional andfor organisational coratraints o adapting
‘o climate change in the marine erwircnment (i.e. compliance of resources|?

What actions: or instibutional charges would you BROpaSe bo crsomas

Climate effects on supply chains

Fhibing redies on supply chairs for dellvery of
seadood to cordurmers = ghobal product

Climane impacts will not stop ak the fzhers but wil
impact ail the people wh receive, tade, tansport,
o, and o e fish

these oonstraints wulnerabibty assessments hawe to ensure the knock on efes

of climarke o the: fishing sechor e also corhdened

Thits is wity suppdy chains have o be analysed in conjundion

wilth the harvest sector
'!'th “w g .IM&S& 1'!‘ S .IM&SE
..... PepTremeT— e ——

What is a (fisheries) supply chain?

The people, businesses, and
organizations Involved in
getting fish from the people
whao catch the fish to the
CONSUMEr

- -~

SIMAS®

Many ways to depict a (fisheries) supply chain

CORAITTION
TR 21
FEGEATIE PR

Examples of climate impact pathways Adaptation in .fIEhE'Ir'IES 51.,|.|::||::|I1.|r chains to deal
with climate impact
Trade and
m m Need to consider adaptation in critical nodes in supply chain to
cope with climate change
Diarggar 52 Lower growth Fadersutin Poulhareest Suspyscaty &
bt criew ] ] ke pric incwse Some supply chains are more vulnerable than others to climate
el Frihers Impanabls shocks
Wit ircrainad
Bprmuncf  bmpento Untiedy & variadity in Diversify supply chains to build resilience (%)
awartn rruapalar uspk
i Linin pradictable  bramport
L [ Procnsing
wneh infrantrz=us
bl ey
[E————
et
). Ly, =IMASS W= i =IMASS
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Finding where adaptation in supply chains is
need to deal with climate change

RN O - Lo Setor gt
[N ...,'..,_. A —— P it

@

Analysing supply chains for vulnerability

Supply chains can be represented in simiar way to

&

Food webs

HP - Y

T ——

Identify critical elements
in the supply chain

‘O.
® e

n=eiements (here 5}
Lafinks (here also 5)

L o P L
Coreacane « L

Sy = proportion of product
that flows into element

Wi CMS mowasoma

P

Compare supply chains o
Supply Chain Index (5C1)) e
per recelver SCIT=%"  scr

000

Less resilient:

o o o o SCi=0.11
00 0
0 0 0
.. 4_ M 'I' :
o ooo Sc?::-;ezsuem
000
Vit e ¥ Ve agly Dot
“l“ 17 gyt w2 .l : 0

T

Find social /economic drivers & weak points

Identify the critical elements

e Tl e v T —— - Rl
B e R ) LS "

’.P TR gt s im0
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Complex supply chains more resilient

But not economicaly “optimal”™

Comparison of resilience scores for simple vs
complex supply chains
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Group discussion

How do small scale fishery supgly chains
differ from Lrge scale industrial
fisheries?

Is vulnerability assessment for SSF
supply chains useful?

How to deal with informal trade
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Session 9: Communicating vulnerability assessments

Gretta Pecl! and Ingrid Van Putten?

nstitute for Marine and Antarctic Studies — University of Tasmania, 2Commonwealth Scientific and Industrial

Research Organisation (CSIRO)

Assessing risk & vulnerability to
climate change in marine fisheries
and aquaculture

Workshop material prepared and presented by Associabe Profiessor
Gretta Fed and D Ingrid van Putten, Tor IMARPE & APEC, Peru Ootober 2007

Please do mot cite o distribete without permitssion, thank you
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Lessons learned’ from conducting
adaptation research

Gretta Pexl, together with collaborators Stewart Frusher, Caleb Gardner, Marcus
Hawaird, Alistair Hobday, Sarab lennings, Melissa Nursey-Bray, Andre Pung, Hilary
Rewill, ingrid wan Putten, Peat Letth and Enlo Hashing
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East Coast Tasmanian Rock Lobster Fishery
Vulnerability Assessment

* Tender fom the Department of Climate
Charnge (OC0)

* Oee of six case tudies 10 scpport the
National Coastal Waineeablity
Assessment [NCVA)

* Sebected it cie itudy becacse hotspot
for e & important fibery

* Deskiog study udng sdistiog
Infocmation

* Released Sept 2009

Adaptation is different to ‘standard’ research...

(for most of usl)

Interdisciplinary - physical
sclentists, ecologists, modelers,
economists, soclal researchers,
policy makers, resource managers

Participatory - involves
stakeholders as integral part of the
team

time, LOTS of time
+ Researchers usually work in
disciplinary silos

* Speak different languages

* Important methodological
dcfzcnces

* if many dsciplines represented —
BAG research team|

Mecs SIMAS®

\”P . A ilMAse ‘ﬁ" . A
Learning 1: Interdisciplinary research takes Making interdisciplinary re

Invite others to plan the
menu.....not arrive when dessert
is in the oven!

Budget enough TIME for the
collaboration and
understandings to be nurtured
properly

Ask for clarity about
terminology, approaches,
purpose - but be RESPECTFULL
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Learning 2: Consider engagement as your
ﬂUl‘nber 1 prio.’ity |or pretty close to It

« 8% of fishers thought climate change
was not real

- Getting them engaged:
* ASK how they want to be involved

* Gwe stakeholders a clear role to playand a
something to contribute — fram the stort

« Keeping them engaged:
+ Feedback (when & how THEY want it)
* Hghlightshort-term wins as well as those

Learning 3: Present adaptation/vulnerability
assessment as an opportunity

« Adaptation is about IMPROVING what you do —
create the vision
* Give a concrete eample at the start
* Highlight that they ALREADY ‘do”
adapeation

*Consider what is of importance to that
sector/group
* Fishers — succession, fudd prices,

Centrostephanus

further into the future - - )
* Avoud despair f you can - present e >
‘packageable solutiors’
= SIMAS®|  [feo SIMAS®
Communicating climate change and
Key rock lobster lessons learned.... AR £
vulnerability
= Don't underestimate the time interdisciplinary and
participatory research takes to do properly
Oiffer@nt styles of communication
« Consider engagement as your number one priority The key points o
findings need to be
- Present adaptation and vulnerability assessment as [ T :::"" "':'n:"’
opportunities - what’s in it for them? e, RESEAEONA T m"‘:‘
acknowledge what is
Pansmilaxhaces Seppcring Detads not known or missing
AlaAAS
o, - i e
o SIMAS® . L SIMAS@

Why is climate change so challenging to
communicate?

Six paychalogical challenges

posed by dimate change to

the human moral judgement
system

SIMAS@

Abstract and complex
Climate change i tough to understand
The blamelessness of unintentional action
Nobody i intentionally heating the atmaspherne on purpose ~ 50 we are blameless
Guilty bias
We're all somewhat to Mame for dimate change. To avoid fesiing
Fuilt, shame, and regret
Uncertainty breeds wishful thinking:
The lack of defini resuts in
Moral tribalism:
The pokticization of dimate change fosters ideciogical polarization which puts us off

Long time horizons and far away places
Climate victims are seen as Other, and we
don't deal with the Other very well,

Mene ew <y
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Communication strategies Basic principles

Table 2 | Six jeal jes that "
w50 10 bolster the recognition of climate change as a monal
imgerative.
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9 Tips For Communicating Science To
People Who Are Not Scientists

L. Know your audience
2. Don't use Jargon.
3. Get to the point.
4. Use analogies and m
weatter ik yzar racos, dirmats ¥ youT FermoiEy

¥ you don't Bos the weather walt 3 Sew hour, ¥ pou o't B the chrats move
5. Thiee points.

1% Be cosfzent becxiw you are the suzert, 3] Don't maecsbaee o wtretch # you
don’t taaow [y @), 392 ) Reflect an what yoo wane (or 42 nat wast]oe the
record Swye, rontha or years bter and sus hat 3 8 Pt

7. Use social media.

& "Popularizieg” is ok,

9. Relate.

this I reing and find ways 3 telate the.
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Session 10: Group discussions

Gretta Pecl! and Ingrid Van Putten?
nstitute for Marine and Antarctic Studies — University of Tasmania, 2Commonwealth Scientific and Industrial
Research Organisation (CSIRO)

During the group discussion the APEC representatives acknowledged that climatic
changes have been detected across APEC economies. Some climatic changes have greater
impact on some economies that on others, but in general the most significant oceanic changes
observed across the APEC economies were oceanic warming, ocean acidification, sea level rise,
changes in upwelling systems, and frequency and intensity of extreme events.

There was a wide range of ecological impacts of Climate Change detected across APEC
economies. However, the most common and significant were changes in distribution and
abundance of species, changes in phenology, changes in species assemblages, changes in the
habitat, and changes in the structure and function of ecosystems.

Impacts not only extend to the marine resources, but also to human populations that
depend on such resources. Populations from all APEC economies have already been affected
by climate change at different levels; some socio-economic impacts of Climate Change
detected across APEC economies were changes in fisheries and aquaculture catch, damage of
fisheries and aquaculture infrastructure, reduced income / unemployment, health, people in
conditions of poverty are the most affected, and impacts on women are underestimated.

There was a consensus that Climate Vulnerability Assessments for Fisheries and
Aguaculture are valuable tools than can be successfully applied to manage risks, minimise
losses and maximise opportunities.

Implementation of the Exposure-Sensitivity-Adaptive capacity framework has several
benefits; for instance, this approach is repeatable, adaptable, reliable, and can inform where
to invest for research and adaptation.

The two components of the vulnerability assessment, i.e. ecological and social-

economic, will allow a better understanding of the vulnerabilities of the systems of interest.
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Conclusions of the third day

Jorge E. Ramos

Institute for Marine and Antarctic Studies-University of Tasmania

Asin-Pacific
Econemic Copparation
APEC “International Workshop on ecological risk
assessment of impacts of climate change on

fisheries and Aguaculture resources”

Conclusions
Day 3, 27" October 2017

lorge E. Ramos [jeramos@utas edu.au)

Aguaculture climate vulnerability assessment

* Based on an examination of all stages and miethods of the farming process,
encomgassing il baskc farming and He-history stages

Souree of information: sclentists, sxperts from aguaculture iIndustry, stakeholders,
Bh

Nine farming attribestes that consider the degree of ervironmental contral linked to
broodstock avallability and conditioning. saawning and fertilisation, lanal and
Juvenile rearing, availabdity of alterrative farm sies and systems, source of the: food,
diszases and pests

Rk = Sensitwity x Impact

* Social and economic wulnerability

Clirnate change affects paople’s livelihoods and well-being through changas in
BpOEyEtEm LErvices

Soial and economic vulnerability assessments are used o know how
wvulnerable people are to dimate change

*  Mends to consider:
*  Muitiple contexts
* Temporal variabiity
*  Multiple scales and scale interdependencies

Vulnerability indicators and indices

*  Indicator: a calouated value that can be used o describe the state and changes In
the siate

v Imde: 3 sumimary measure designed to capbure some property (eainien bl by,
diversity, whateser) In a single numiber

Susmainable Livelihoods Frameworks provice a structured way 10 225ess pecnie’s
wuinerability with 3 focus an poverty

Wulnerabiity analysis can be conducted at different bevels, 2.§- houwsenhold, Indvidual,
community, within a Ivellhaod one, administratve e, national or global level

Indkcators of socks-ecaniomikc vulners slity wary according o the lovel the analysls
conducted

Froblems with vulnerabiity indicators

* HNeed o be weighted according to their mlative importance

Differential weighting and equal weighting can be subjective

High correlation between Indicators might Introduce imiplicht welghting bn an squal
welghting scheme

Need to be adapted to each stuation

+ Governance

* To address and adapt to the impacts of cimate mmeﬂnﬂmxgmnmnm at national
and local bevels is essential

* Smkeholder collaboration ks key to adaptation

* GowEmanoe describes 1) who makes decisions, 2) what ane their Powsers and
responsibilties, and 3] how are powers and responsibilities exercised

Managemant approaches that have potentlal to enable cimate change adaptation:
* Co-managemant

* Adagtive management

= Acthee sdaptive management

v Adaptve oo-manage et

* Ecosystem based management

lssues that fisheries governance systems have to be able to deal with under climate
change:

» Sratial deplacement of fisheries and fishers

*  Adpstment of vessels canacity and Infrastnuctune

» Account for variation bn sustainable fishery regimes (Total Allowable Catch setting)
Managemant systems hawe to be time responsive and flawinie

May have to promote atemnative fisheres or employmant

Have to be able toater begal and polcy frameworis

Critical governance capacities

* Leaming orientation

* Capadty to cope with complexity and uncertainty
Long teerm fooss

Ecoaystem focus

Integration of multinle sectors and scalies.

Monitoring and review capability

Enhanced stakeholder engagemant and empowerment
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Supply chains

People, businesses, and crganisations invoked In getting fish from the peanle wha
cabch the fish to the consumer

Oimate impacts will not stop at the fishers but will impact all the people who receve,
‘trade, transport, process, and consumae the fish

Soma supply chains are mone vwinerable than others to dimate shocks; therefore it s
ey o IdentFy oritical elements in the supply chain

Complex supply chains are more resilient but not economicaly optimal

Communicating Climate Change and Vulnermbility

(Cioern i Ll Cat lom Stramegles:

* Use existing moral values

*  Burders vs benefits

Muothate acthan through appeals of hape, pride and gratituce
B wiary of et rinsic motivatons

Expand growp ldentity

Highlight positive socal normes

Cornmiundoating sclence to Mot-sclentists:

*  Encw your audience

Don't use [agan

Get to the point

Use analogies and metaphars

Keep message memorable, meaningful and minlatune
You are the expert, be confident, don't speculate

Usa soaclal medla

“Popularizing” s ok

Relate to the core values of the audience
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Conclusions and final remarks

APEC representatives acknowledged that climatic changes have been detected across
APEC economies. Some climatic changes have greater impact on some economies that on
others, but in general the most significant oceanic changes observed across the APEC

economies were:
e Oceanic warming
e QOcean acidification
e Sea levelrise
e Changes in upwelling systems

e Frequency and intensity of extreme events

There was a wide range of ecological impacts of Climate Change detected across APEC

economies. However, the most common and significant were:
e Changes in distribution and abundance of species
e Changes in phenology
e Changes in species assemblages
e Changes in the habitat

e Changes in the structure and function of ecosystems

Impacts not only extend to the marine resources, but also to human populations that
depend on such resources. Populations from all APEC economies have already been affected
by climate change at different levels; some socio-economic impacts of Climate Change

detected across APEC economies were:
e Changes in fisheries and aquaculture catch
e Damage of fisheries and aquaculture infrastructure
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e Reduced income / unemployment
e Health
e People in conditions of poverty are the most affected

e Impacts on women are underestimated

There was a consensus that Climate Vulnerability Assessments for Fisheries and
Aquaculture are valuable tools than can be successfully applied to manage risks, minimise
losses and maximise opportunities.

Implementation of the Exposure-Sensitivity-Adaptive capacity framework has several
benefits; for instance, this approach is repeatable, adaptable, reliable, and can inform where
to invest for research and adaptation.

The two components of the vulnerability assessment, i.e. ecological and social-
economic, will allow a better understanding of the vulnerabilities of the systems of interest.

The recommendations that APEC economies representatives provided were:

1. Climate Vulnerability Assessments must be adapted and applied to the particular

situations of each economy/region.

2. Implementation of Climate Vulnerability Assessments at different levels (e.g. species,

industries, areas) will allow a better understanding of the risks of the systems of interest.

3. It is key to include socio-economic vulnerability assessments, as livelihoods in several

economies are already being threatened by Climate Change.

4. Itis necessary to encourage the closer and permanent collaboration between ecologists,

economists and sociologists, and other human dimension experts.

5. Itis crucial to involve actively the local communities and other stakeholders, in particular

policy makers, for co-planning.

6. Climate Change must be communicated better at the policy level to facilitate its

perception and implementation.
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Closure remarks

Ladies and gentlemen, good afternoon. Time has passed so fast over the
last few days at the APEC workshop. | know these days have been very
productive; I've been speaking with some participants and the information
that has been delivered and discussed have proved to be of great interest

to all.

Climate change has a series of consequences with increasingly
greater impacts that we have been able to detect over the last few years. For instance, oceanic
warming has resulted in changes in species distributions and also in changes of the type of
habitat. However, we seen that some resources can be resilient to such changes. We don’t
fully understand the processes behind those changes nor how some marine resources can be
resilient to them. Still, the capacity of those resources to resist or thrive under such conditions
provides us with a window of opportunities. Therefore, we must be ready for the opportunities
to come and this is why we are already working on this endeavour.

The changes in fish catch and aquaculture can not only affect the economy but also the
livelihoods of people that depend on those resources. Peru has about 3000 kilometres of coast,
an extended coastline that is inhabited by large human populations. Climatic changes and
impacts on marine resources will affect the livelihoods of those people; hence we must be
ready.

Considering the vulnerability of coastal communities and of marine resources we must
actively address these changes, do the required research and improve the communication
between scientists and stakeholders, including policy makers. Interactions amongst these
actors must be closer, in real time, and with no limitation in terms of availability of information.
This may allow policy makers to have a better understanding of the climate change reality.

| can only congratulate you for the work you have done and thank you for your effort

and good will. | am confident that this effort will be fruitful for all the participant economies.
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Once again, our must sincere appreciations and congratulations to you all. Thanks to
the Ministry of Foreign Affairs of Peru for their hospitality. Have a safe and happy return to

your countries, and | officially declare the closure of this APEC workshop.

Thank you.

Vice Admiral (r) Javier Gaviola Tejada
President of the Board of Directors of the Peruvian Marine Research Institute, IMARPE
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Indicators of monitoring and evaluation of the workshop

¢ Indicator of selection, announcement and confirmation of participants: A total of 21 APEC
economies were invited of which 8 APEC economies attended the workshop.

Attended
Not (38%)

attended
(62%)

Ratio of number of confirmed economies attending the workshop over the number of invited
economies.

¢ Indicator of organization of the main event: a total of 21 APEC economies representatives
were invited to the workshop of which 11 APEC economies representatives attended.
Malaysia, Papua New Guinea, Russia, Thailand, and Viet Nam were represented by one
participant each. Chile, Indonesia, and Peru were represented by two participants each.

Not
attended Attended

(48%) (52%)

Ratio between the number of participants attending over the number of invited participants.
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Indicator of gender: 29% of women attending the workshop was comprised by 3 APEC
economies representatives and 6 invited guests from Peru. The 71% of men attending the
workshop was comprised by 8 APEC economies representatives and 14 invited guests from
Peru. Two women were the expert speakers that led the workshop.

Percentage of women attending the workshop.

Indicators of outcomes: The two APEC economies representatives that indicated that they
would not specifically apply the ecological risk assessment of the impacts of climate change
on their own fisheries and aquaculture resources suggested that they would advise others
to conduct assessments under their guidance, or they would be part of a network of people
conducting regional climate vulnerability assessments.

Number of APEC economies representatives who plan to replicate the workshop.
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Number of APEC economies who plan to apply the ecological risk assessment of the impacts
of climate change on their own fisheries and aquaculture resources.
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Appendix

l. Pictures

Opening ceremony. At the front table from left to right: Dimitri Gutiérrez (Project Overseer),
Raul Salazar Cosio (Minister of Foreign Affairs of Peru and APEC Senior Officer of Peru), Javier
Gaviola Tejada (President of the Board of Directors of the Peruvian Marine Research
Institute)
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Official photo of the “APEC International Workshop on Ecological risk assessment of impacts
of climate change on fisheries and aquaculture resources”. 1. Min. Raul Salazar, APEC Senior
Officer of Peru; 2. Vice Admiral (r) Javier Gaviola, President of IMARPE; 3. Ingrid Van Putten; 4.
Gretta Pecl; 5. Dimitri Gutiérrez; 6. Jorge Tam; 7. Javier Verastegui; 8. Melissa Montes; 9.
Jorge E. Ramos; 10. Carlos Yvan Romero; 11. Hendri Kurniawan; 12; Ana Alegre; 13. Elisa
Goya; 14. Luis Escudero; 15. Christian Paredes; 16. Ménica Catrilao; 17. Jesus Rujel; 18.
Tajuddin Idris; 19. Hans Jara; 20. Victor Aramayo; 21. Boonsong Sricharoendham; 22. Jhon
Dionicio; 23. Abdul Razak Bin Abdul Rahman; 24. Nguyen Dang Kien; 25. Marco Ruiz; 26.
Nicole Maturana; 27. Paul Kandu; 28. Vitaliy Samonov; 29. Juan Carlos Ernesto Fernandez
Johnston; 30. Maria Antonieta Paliza Huerta; 31. Frida Rodriguez; 32. Carlos Paulino;

33. Daniel Flores Castillo
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Tajuddin Idris presenting “The impacts of climate change on aquaculture in Indonesia”
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Abdul Razak Bin Abdul Rahman presenting “The effects of climate change in fisheries and
aquaculture resources in Malaysia”

Paul Kandu presenting “Impacts of climate variations on local fisheries and aquaculture
resources in Papua New Guinea”
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Jorge Tam presenting “Current knowledge of impacts of climate variations on local fisheries
and aquaculture resources in Peru”

Vitalii Samonov presenting “Climate change and fish resources in the western Bering Sea”
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Boonsong Sricharoendham presenting “The Effect of Climate Change on Fisheries and
Aquaculture Resources in Thailand”

Nguyen Dang Kien presenting “The effect of climate change in fisheries and aquaculture
resources in Viet Nam”
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Gretta Pecl presenting “Climate Vulnerability Assessments”

Ingrid Van Putten presenting “Socio-Economic Vulnerability Assessments”
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Christian Paredes during the questions session

Tajuddin Idris during the questions session
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