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Summary

This report is a summary of the East Coast Cluster Planners Working Group workshop held in April 2014. The
objectives of this report are to:

e provide a summary of the workshop

e provide an opportunity for workshop participants to reflect on the content and processes for the workshop,

and share those reflections with other participants

e provide ideas to improve future workshops and the wider project.
This was the third workshop for the Planners Working Group (PWG) for Climate Change Adaptation for Natural
Resource Management in East Coast Australia Project. The theme of the workshop was ‘A working workshop —
developing, testing and progressing projects’. The objectives for the workshop were to:

e provide updates on research projects

e provide updates on the NRM planning processes and institutional factors

e facilitate input to project development and progress

e facilitate discussion of the use of project outputs in NRM planning

e facilitate sharing and knowledge transfer.

Overall, the workshop was well received and the sessions were seen to be relevant and useful. Key discussion points

included:

e The regional update sessions have been well received at each workshop held so far. In future workshops, this

session should be held at the start of the workshop, with a longer time allocation, to enable the issues and

context to be established for the rest of the workshop.

e The workshop sessions, reports and websites from the projections team are highly relevant to the work of

the regional bodies. The information on OEH projects was also valued, although it is not clear to what extent

this will be able to be used by Queensland regional bodies. The Integrated Regional Vulnerability
Assessments (IRVAs) were of particular interest.

e The regional bodies expressed interest in receiving the first pass assessment of the coastal modelling work as

soon as possible, as it would be useful for identifying areas requiring further work in each region.

Applicability of the second pass work is dependent on the availability of good quality data, and will therefore

be limited to specific areas. Further work to integrate the socio-economic vulnerability assessment being
done by USC would be useful.

e The species distribution modelling approach to agricultural species may be useful, but needs to recognise

that many other factors affect profitability and therefore sustainability of agricultural activities. From a

regional perspective, it would be useful to model more species that are important in each region, and to be

able to look at the whole range of species in a region to identify future options.

e The ready reckoner, regrowth benefits tool and common framework for revegetation are useful as they can

be modified to be applicable to each region, but still provide commonality and demonstrate the value of
regional bodies in complex regional decision making processes.

e There was significant interest in the socio-economic vulnerability assessments, but it would be useful to have

information for grazing and tourism sectors. More information is also required to link climate change
projections to impacts on specific sectors.

e The integrated assessment reports need further work to improve usability — they need to be focused at a

regional scale (not cluster); and further work is required in relation to the audience for the reports and how

they will be used. Reports for the first three themes proposed will be useful, but the other themes need
further clarification. The reports should be aimed at supporting investment in climate change adaptation
activities, and mainstreaming climate change adaptation.



The website under development for Stream 2 is potentially useful for sharing information with other
clusters, which is a clear need. The Terranova website is also potentially useful for storing information longer
term, as long as there is some quality assurance for material uploaded, and useful key words and tags
(metadata) are included.

The mismatch in timing between streams 1 and 2, and the lack of funds for regional bodies to continue
planning work after June, is likely to significantly impact on the ability of the regional body planners to
continue to participate in stream 2 activities, and to best incorporate information into planning responses.

Taking the information back into the rest of the NRM organisation is important, and there is a need to
develop internal processes to do this — a project officer is a good way to do this when funding is available.

Mainstreaming climate change adaptation into the rest of the NRM organisation is essential; a good
understanding of how the information relates to the work of the organisation is required.

Processes that can help facilitate use of the information include providing a complete list of expected
outputs and timing of delivery, and identifying the relevant people who might use the information, actions
that might flow, and potential projects to be developed.

The PWG and stream 2 activities have been very useful in terms of building networks and sharing
information, and all involved are keen to continue. However, the limited availability of funds to the regional
bodies after June, and the possible lack of a funded planning position, may limit attendance at future events.

The process also provides a really good opportunity for knowledge sharing, as everyone is doing similar
things at the same time, and more thought needs to be given to maximising the outcomes from this. It would
be good to know more about what the other clusters are doing.

Actions to be progressed before the next PWG workshop include:

There are opportunities for regional NRM bodies to contribute to the development of the Queensland state
adaptation framework.

Further discussions are required to scope the second phase of more detailed socio-economic vulnerability
assessments.

Melanie and Chris to trial adding reports to the Terranova website.
Chris to circulate cluster branding and templates when available.

Investigate possibilities for adding the socio-economic vulnerability assessment to the coastal vulnerability
assessments.

One page summaries need to be finalised and branded, with clear outputs and dates.

A summary of outputs (directory/framework/table) and how they link together would be useful to enable
planners to prepare for using the information in the next stage of planning.

Logos of each of the partners to be circulated for use on presentations etc. (to provide credibility for
information used).

A Project Reference Group meeting with the new GMs soon to be held soon to regain support for climate
change adaptation in the NRM plans.
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1 Introduction

1.1 Workshop overview

This report is a summary and discussion of the Planners Working Group workshop held on the 29-30 April 2014. This
was the third workshop for the Planners Working Group (PWG) Climate Change Adaptation for Natural Resource
Management in East Coast Australia Project. The theme of the workshop was ‘A working workshop — developing,
testing and progressing projects’. The agenda for the workshop is provided in Appendix A and organisations
attending listed in ***,

1.2 Workshop objectives
The objectives for the workshop were to:
e provide updates on research projects
e provide updates on the NRM planning processes and institutional factors
e facilitate input to project development and progress
e facilitate discussion of the use of project outputs in NRM planning
o facilitate sharing and knowledge transfer.

The evaluation criteria for meeting these objectives were:

e Participants have a greater understanding of research objectives and outputs after the workshop.

e Participants have a greater understanding of regional NRM planning and needs in relation to research
outputs.

e Participants have sufficient opportunity to provide input to projects.

e Participants have a greater understanding of how project outputs may be used in NRM planning.

e Participants feel they have had useful discussions or gained useful information.

1.3 Workshop process

The workshop was structured around the various research projects that comprise the East Coast Cluster research
program. The full agenda is provided in Appendix A. Most of the sessions in the workshop ran as a presentation
followed by a directed discussion, where the discussion focussed around the following key questions:

e How might you use the outputs from this project in your planning / implementation?
e How should the outputs / results be presented / made available to facilitate use in planning?
e What else would need to happen for you to make best use of these results in planning?

1.4 Purpose and structure of this document
The objectives of this workshop report are to:
e provide a summary of the workshop
e provide an opportunity for workshop participants to reflect on the content and processes for the workshop,
and share those reflections with other participants
e provide ideas to improve future workshops and the wider project.

This report provides a summary of discussions for each of these topics, the session evaluation and suggested next
steps. The summary provides a reflection on the workshop process and overall next steps for the research program.
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2.1

Regional body update

Description

Provide an update on regional body processes and progress in relation to incorporating climate change adaptation in

NRM planning.

2.2

2.3

Objectives

Improve understanding of current NRM planning processes and needs.

Discussion

SEQ Catchments

Expert panels have been run to look at what has happened since the last plan (2009). Overall there have
mostly been losses in natural assets. Experts have looked at why that is occurring, and what might happen in
the next 100 years, and what will happen to the targets. We are not looking to change the targets.
Community consultation during March-April was undertaken through community round tables throughout
the region. These were aimed at existing networks to bounce the idea of natural assets / wellbeing approach
to NRM and there were conversations about using an anthropocentric rather than nature conservation
approach. The round tables were well received, particularly by local government, with lots of councillors and
a few mayors attending. There weren’t many representatives from state government at the round tables,
but were at the expert panels. We are working through the Department of Infrastructure and Planning,
linking with the single State Planning Policy and using the jargon from state plans e.g. the 4 pillar economy.
The state government statutory regional planning process is now looking out to 2041.

Main results from the round table in terms of priorities were pests and weeds; the new (statutory) regional
plan and local government planning; fauna and corridors (maintain vegetation and linkages); land use change
and development (these are likely to have bigger impacts than climate change in the immediate future), but
keeping in mind climate change impacts; creeks and habitat. Few people raised carbon farming.

About to move into wider public consultation, including online through the engagement HQ tool (now
launched). This will include review of information and priorities identified from the round tables.

As we had no spatial products for climate change, USC were commissioned to undertake a SimClim
projection for temperature, rainfall and extreme projections — the extremes were quite useful.

Final plan due in end of June / July. Funding (i.e. for Andrew’s position) will also finish end of June.

Currently working on implementation plans — 10 plans; one for each local government area (key
administrative boundaries rather than catchment boundaries). These will focus on priority areas where we
haven’t done very well so far.

Burnett Mary Regional Group

Regional NRM planning has a troubled history in the region with the recent state government led NRM plan
not supported by the new incoming government. Recent extreme events (flooding) have opened up
conversations with the community and stakeholders. The approach for the review is a whole NRM plan
review with targets, monitoring and evaluation (M&E) strategy, and regional investment strategy. The review
is based on work from 2011 on targets, M&E and actions — so we already have a base or draft to use. The
focus of engagement is on adaptation and climate change.

Currently still in science synthesis phase — we have delayed finalising this phase to allow for as much
information as possible (e.g. from stream 2) to be included. Meetings of the internal technical panels will be
held in the next fortnight to finalise the report on biophysical assets and the socio-economic community
capacity assessment. Will look at these reports and the targets and finalise in May/June.

Undertaking a vulnerability assessment through Natural Solutions in June (they are also doing vulnerability
work for Victorian regional bodies). In this approach, people are not viewed as assets, but as either enabler
or impacter — i.e. looking at the community capacity to influence natural asset.



A climate summit will be held on 3 July — presenting completed research; another summit may be held next
year for research from stream 2. This has been jointly funded with the carbon farming project. It is aimed at
broad community and decision makers - CEOs, mayors, regional coordination people from state government.
Scenario planning for local government will be held in August — e.g. looking at sub-catchment demographics,
regional economic committee, landscape and climate scenarios that the region might face —i.e. where local
government business lies.

Also developing a community capacity ready reckoner for actions developed through the biophysical
assessment; undertaking action prioritisation exercise to look at political acceptability.

In terms of community engagement, need to take a different approach as people are planned out. Recently
undertaken community engagement survey and interviews with 60 people, which also included some
specific climate change questions. Climate change was acknowledged as a big priority with a 60% hit rate as
a concern against other impacts. A variety of responses were recorded during the survey — even people who
did not believe that climate change was occurring were responding to changes in climate variability — e.g.
discussion in terms of the land not bouncing back in terms of productive capacity.

The planning framework will be completed by June. Rachel will continue in the role for at least 1.5 years; a
final document will be produced in October 2015.

Fitzroy Basin Association

Have completed science synthesis process and documentation, and undertaken initial consultations and
community survey.

The current focus is on targeted individual consultations with regional leaders (about 20-30 key sectoral
representatives).

The plan structure (of the paper version) and drafting will be done for the June deadline.

Are undertaking early scoping of the plan as a website — likely to include a database of plan strategies and
activities, libraries of maps and conceptual models, interactive spatial multi-criteria DSS (MCAS-S).
Preparation of communication products for community consultation will be from September.

Rachel’s role will largely finish at the end of June. Elyse Riethmuller, FBA’s business manager will remain
primary contact point for FBA for their planning and stream 2 projects.

North Coast LLS

The LLS are required to develop new strategic local plans by Christmas to feed into the strategic state plan;
this is a very short planning timeframe and there is no possible negotiation on the deadline. The plan will
need to look at CAPs, biosecurity, emergency response plans, and delivery of agricultural extension advice;
as well as how to bring these together.

The three East Coast LLS have combined to re-scope a project plan for their stream 1 project, and are in the
process of engaging a contractor. The person will use MCAS-S and consult with the community and
stakeholders to look for sequestration opportunities, and look at OEH projection data and impact
assessment work. This will be a common framework for the three regions — looking at a larger scale than if
we had all worked separately. Hoping to start this project in the next fortnight; there are some deadlines for
this financial year to report to the federal government on the baseline mapping. The next report is due in
August and the contract will finish at the end of next financial year. Have money from stream 1 that cannot
be carried over and must be spent in the next couple of months — have a set agenda and tight project plan
for the contractor. There are big challenges — e.g. dealing with the development of the local strategic plans
and keeping involved with stream 2 information and aligning these.

Also putting on a climate change officer to engage with this cluster, as Graeme will become more focused on
the strategic plan development. Have good interactions with OEH about how this will plug in.

Hunter LLS

One of the conditions on the approval of the CAP was to develop an implementation plan, and have been
working over the last few months on a prioritisation process to develop a list of priority strategies. Have had

9



interviews with key stakeholders on priorities. Have been identifying plans that feed into the 4 pillars of LLS
(NRM, biosecurity, agricultural extension and emergency management), and looking at the alignment of
strategies and objectives, and how these can feed into the new strategic plan. There is also a statewide
working group looking at the framework for local plans.

Have appointed a contractor to do vulnerability assessment (AECOM), project until the end of next financial
year. This will include both natural resource and socio-economic vulnerability and will be in line with the
Integrated Regional Vulnerability Assessments (IRVA). Need to start this financial year; the first stage is a
desktop assessment, especially for priority asses. Will also look at scenario planning, especially with
emergency management e.g. flood preparedness. The region has just come through drought, and some
areas are still in drought.

Greater Sydney LLS

2.4

Have recently gone through the IRVA process and this has provided advantages — it was a very interesting
process and will inform adaptation part of planning. Also doing additional vulnerability work with Institute of
Sustainable Futures - vulnerability assessment community workshops, to complement the work done
through the IRVA.

The institutional change to LLS has made it difficult to proceed against the project plan, and in December had
to report only $30K spent against a $300K budget. Will still have unspent money in June, and cannot carry
this over. Have been advised that the federal government will take back any uncommitted funds. Not sure
about resourcing if the money disappears.

CSIRO is coming to present at a workshop for key stakeholders — including 43 local governments in the new
region. Relationship with local government is positive — Michelle has started a desktop assessment of what
local governments are doing in the region. Found that when talk about climate change adaptation, get
different responses from different people — could be about cost reduction for routine operations (e.g. energy
efficiency), biodiversity, community public health, etc. There is a need to tighten terminology, or broaden
the approach to include mitigation and other aspects of climate change. Local governments have been keen
to get involved. Currently there is no common place in the region to find out what is happening in local
government on climate change, and interaction between councils is dependent on individual personalities as
there is no regional group. Have undertaken a desktop assessment of what has been done so far, and are
keen to establish a network in the region. Also looking for opportunities to enhance climate change
adaptation programs, especially for native vegetation. Sydney coastal councils have started a parallel process
a few months ago, and will be working with them. Work with clusters of councils can look at groups likely to
face the same impacts.

Don’t know where climate change work will sit in relation to the new planning process — it was to be
appended to the CAP, but now are not sure. Might stay on its own. Will get useful information from the joint
contract.

The institutional context has changed so much just over the last year, on the back of more change.

Next steps

Regional bodies are keen to continue involvement in the stream 2 work, but funding constraints and potential loss of

staff mean that involvement in subsequent workshops may not be possible.

10



2.5 Evaluation

Regional body update

Strongly
disagree

Disagree

Neutral

Agree

This session was useful and relevant

| have a better understanding of where the (other) regional
bodies are up to

Comments

Strongly
agree

Good to keep in touch.

2.6 Conclusions and next steps

The regional update sessions have been well received at each workshop held so far. Assuming representatives are
able to attend future workshops, this session should be held at the start of the workshop, with a longer time
allocation, to enable the issues and context to be established for the rest of the workshop.

11



3

3.1

Climate projections and modelling consistency

Description

Discussion of the regional projection summary reports and information available through the climate futures portal,

and how this might be used in NRM planning and research projects.

3.2

3.3

Objectives

Discuss any outstanding comments or issues from the regional projection reports.
Discuss how the regional projections might be used in projects / planning.
Discuss uses of climate change modelling and whether there is a need for consistency.

Presentation

The presentation slides are available in Appendix B.

3.4

CSIRO and BOM have prepared and released draft regional projection reports for comment. Two website
outputs have also been developed — the map explorer and the climate analogues site.

Web tools are currently being tested and will be available after July. Reports will be available after July 2014
(exact timing dependent on organisational approvals).

The Regional projection report — the executive summary brings together key messages from the report; it is
still in technical language, but will give an understanding of the key messages and confidence in changes. It
should support narrative formation in regions. The full report provides more detail and explanation as to
how the available evidence has been used to reach conclusions.

The models provide a reasonable representation of regional variability and seasonality. Model evaluation
looked at a range of factors in detail. Even in the low case (RCP2.5), the climate is predicted to be warmer
than in the past by about 1 degree. More extreme temperatures will occur under RCP4.5 — about 3-5 degrees
of warming. The increase in temperature applies to maximum temperatures as well as the mean —e.g. if you
look at the hottest day of the year, that will be 3-5 degrees hotter.

The report has information for specific sites; comments were received to provide more of these examples.
More can be provided to some extent in the report (at least Sydney), but the website will provide additional
information.

This report has reduced confidence in changes in rainfall for the ECC (compared with the interim regional
statements), as a result of looking at additional information including some downscaling results. Spring
rainfall changes are not well understood.

Solar radiation changes follow temperature. Soil moisture and runoff are predicted with a very simple model
and follow rainfall changes, but can’t be predicted with any confidence due to uncertainty around rainfall.

Climate futures website is designed to help users choose models.

The climate analogues include some assumptions that need to be considered — this part of the site is useful
as an illustration but not to be used by itself — also require more detailed projections of future change.
Comment that it would also be useful to run it the other way around — where do | need to move to, to get
the same climate that (e.g.) Brisbane has now? Also — if there is a threshold (for a particular impact), under
what RCPs and what time scale would this threshold be crossed?

Discussion

Why is relative humidity going down? — due to the difference between total moisture in the atmosphere and
relative humidity. Relative humidity is a % of the saturation level in the atmosphere at a point in time, and is
what we feel. Absolute humidity is more important for rainfall intensity. A warmer atmosphere will hold
more moisture overall, and there will be an overall increase in atmospheric moisture. Model results show a
decrease in relative humidity, particularly further away from the coast — this is not as strongly evident in the
ECC as it is further inland.

12



Question on the change in rainfall confidence between the interim statements and this report. FBA
commented that their science synthesis was based on a high confidence in future drying, and they are now
writing the draft plan by June based on inconsistent evidence that is not publicly available. Keen to see a
second draft of the interim statements / brochures that can be used internally as now have 2 conflicting
documents.

The interim statements provided the best information at the time. Probably the only significant change in
the scientific understanding was the reduced confidence in spring rainfall changes, as they were not
confident about the GCM results after looking at the downscaled results. Information in the regional report
is more robust than information in the interim statements. Other sources such as the IPCC use a very broad
brush and point towards drying for most of Australia, but the ECC is not typical of Australia in many respects
and users should be wary of putting too much weight on broad Australian assessments.

The final brochures will reflect the regional reports, not the interim statements. The style of presentation
may change, and detailed numbers may have changed slightly, but there should be no overall change in the
key messages.

The dashboards have been available for comment, now closed — are trying to continue development of the
websites while making the beta version available for people to look at.

Fire danger information — Chris Lucas is doing calculations for that purpose. Intention is to show information
for recent times and projections into the future.

The website map explorer will contain all the features from OzClim. Will be available from 1% July with final
data. There will be some resources available in CSIRO after July to provide support and answer specific data
requests. The website will also have additional information on choosing GCMs through the climate futures
approach, and contextual information about where a particular model sits in relation to the range of other
models.

Potential uses for the information include BMRG using the information to develop 3-4 climate scenarios for
stakeholder engagement and to estimate impacts on assets in the science synthesis; SEQC need information
in a format that can be used with tools already in use — e.g. using the narrative and quantitative information
in tandem, using information to dig further into impacts on the identified important landscape areas;
Northern Rivers qualitative information provides context and justification, need this for backup for questions
about confidence etc. — the regional report provides a one-stop shop for all these questions. Need to keep
using reports and numbers together.

The report includes a key table at the end of the report (Appendix Table 1A in the report) — this has
numerical information that can be applied to any point within the region — the information is relevant to all
sites.

Maps for download will contain spatial variation, but this can be quite different across models — so even
though there are tools that show variation across the region, there may not be a certain basis for that
variation.

The website will only make available detailed time series data for a limited number of models and for
selected locations, due to the volume of work involved. Data will be available to registered users — some for
immediate download, and some on request due to large file sizes (e.g. daily datasets).

In general, the narrative descriptions available now are useful on a strategic level, but more detailed work
may be used in different applications later.

Working on a brochure that summarises the tools and when they will be available.

13



3.5 Feedback and evaluation

Climate projections and modelling Strongly | Disagree | Neutral | Agree | Strongly
. disagree agree

conS|stency

The project described is relevant to NRM planning 2

I will be able to use the results of the project

The workshop session improved my understanding of the 2 3

project

| have a better understanding of how | might use the 2 3 3

outputs from this project through attending this session

This session was useful and relevant

Comments

Opportunities to use | | have not yet had the chance to read report in depth so it was hard to relate to some of
results from this the info discussed.

project. Penny’s stuff very relevant!
Barriers to using Highly relevant to my climate change modelling.
results from this

Some good tools.

project.

3.6 Related documents

Climate change projections user guide:
www.australianclimatefutures.net.au/climate futures dap/alpha/documents/Climate Futures UserGuide.pdf

Draft Regional Report:
https://www.dropbox.com/s/wo5j702nri03acn/NRMRegReport EC DRAFT FOR CONSULTATION ECCall.docx

Access to the web portals for testing and comments can be arranged by contacting Chris Gerbing, CSIRO.

3.7 Conclusions and next steps
The projections sessions in each workshop have been useful. The regional reports and websites are also highly
relevant and useful. Some support will likely be required to use the reports and website after June.

14



4

4.1

NarClim and adaptation from NSW

Description

The NSW Office of Environment and Heritage (OEH) is undertaking a range of adaptation research projects, including

NarClim, Eastern Seaboard Climate Change Initiative (ESCCI), ClimDDir, Integrated Regional Vulnerability
Assessments(IRVA) and Research Hubs.

4.2

4.3

Objectives

Provide information on the NarClim, regional vulnerability assessments, research hubs projects and outputs
— particularly for Queensland regional bodies.
Facilitate discussion around use of the project outputs.

Discussion

The presentation slides are available in Appendix D. Discussion included:

The climate information portal is being built; it is based on the California adaptation portal. The NSW
government is committed to releasing the climate change adaptation information by December. Some
testing will occur with users in October, and regional bodies may be able to access some data through a
licence then — would need to know specifically what data to extract. The new ministerial arrangements are
promising for climate change adaptation work.

NarClim downscaling has focused on one emission scenario (A2); decided there was little value in providing
multiple scenarios as there is not much difference in the near term, and limited ability to change the current
emission course in the short term.

The NarClim downscaling covers most of the East Coast Cluster (as well as all of the Central Slopes and all of
Victoria). Only the NSW data will be on the website, but the other information is available on request. The
downscaling uses a 10km resolution.

OEH have spent a lot of time talking to users about how they use climate data. About 80% are spatial users,
and need maps or graphics and narratives.

ESCCI will provide summary information in November, which will also be available on the portal. The
Matches tool is available now (through BOM, for registered users).

The IRVAs are not just a desktop exercise, but include all government stakeholders (local and state), across
all sectors. Look at how climate change will affect vulnerability and how they do their jobs — the focus is on
government service provision. The process identifies and prioritises vulnerability and regional responses and
projects.

The Sydney IRVA used a climate scenario from NarClim and downscaled to 2km, with a series of biophysical
impacts. Department of Planning and Infrastructure provided population projections including socio-
economic profile and land use changes and growth patterns. The process looks at a particular sector in each
workshop (e.g. human services) and asks (for example) how is climate and population change going to affect
how you do your job; how are we vulnerable; and what can we do about it. Looks at particular impacts and
traces the flow-on effects. It also prioritises adaptive capacity indicators for each sector, and identifies what
needs and change and how.

For each region, looked at specific sectors (5 in Sydney; 6 in North Coast). Tried to get asset managers,
strategic planners, community services directors involved — to ensure the results are mainstreamed (i.e. not
limited to the climate change or sustainability officer). A final integration workshop is then held to look at
cross sectoral vulnerabilities and validate results, and generate cross sectoral projects. The process is about a
large group of people building common understanding for common and integrated action going forward. So
far IRVAs have been done for the South East, Riverine, Murray and Sydney; North Coast is underway. Hunter
will probably be next, then New England and Central West.
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The NSW adaptation research hubs were established to facilitate research projects that were being
hampered by the end of financial year cut-off for funding — it was difficult to maintain projects and employ
staff for 3 years. $2.75 million over 3 years has been put into the research sector, all matched by the hub
nodes to leverage more funding from other sources, totalling about $6 million over time. The model gives 3
years of funding certainty and provides leverage for further funds. Impacts and adaptation overarches the
three nodes, and the hubs talk to each other, and government staff are placed in each node for transfer of
knowledge.

It is difficult to know how NarClim products might be used in Queensland — Fitzroy is difficult due to the
northern part being cut-off; SEQ has commissioned work with SimClim as the NarClim results and the
national projections will not be available in time for this review.

NSW are interested in using the impacts components once available.

The IRVA process worked really well — the focus just on government was refreshing, and from a stakeholder
perspective it was good to have the state government running the workshops. The process included a range
of stakeholders, but also provided some integration across scales — the circle diagram was good. The final
integration workshop was successful and attracted large attendance — having a list of projects as a result is a
really good outcome (not done originally in South East, but caused problems; tried it in Sydney and had a
bidding war for projects). The trick is getting all the key people in the room at one time — it is a relatively
cheap way of generating common and integrated actions.

In terms of applying IRVA processes in Queensland, the context is lacking at the moment as there is no drive,
interest or motivation in state government for this type of work. BMRG had some early discussions, but
there was no interest from other sectors. They are pursuing it for the NRM sector, with integration at the
sub-catchment level — hoping to start, but it really needs the state to drive it and there needs to be appetite
for it.

Planning is always about adaptive management and continuously getting new information; there is no
situation in which you know everything, and there is always something new coming up. There is a need to
make sure that internal processes can cope with this new information — looking at plans as living documents
that can be updated based on the latest available information. At the moment we have the luxury of a
project officer to look at how to integrate information, e.g. look at planning for scenarios (droughts, floods
etc). So far we have captured current knowledge, but there is a challenge to integrate the information that
will be coming in the next 6, 12, 18 months. There are always questions about uncertainty and new emerging
trends (e.g. changing funding opportunities).

An important part of this is taking the information back to the rest of the organisation — this has not
necessarily been a priority so far, as will not necessarily use the information in planning until all the ‘meat’ is
available. To do this, need to think about how the information will relate to the rest of the organisation’s
work. For NSW, this means thinking about the new context and language (the 4 pillars). The key is the
planning ‘event’ coming up (development of local strategic plans) — focused on collecting information and
tools to communicate with the General Manager and relating to priorities. Can spend years learning how the
network gets information together, but the process gets lost after people leave — the learning process is
stronger for the person that writes the process/plan.

There is an opportunity for this project to get ahead and prepare for the next step. Can conceptualise it as
pre-planning for implementation —i.e. identifying up front the information, actions, people, projects, and
have this ready for the next stage. The detailed information will be used for implementation or action
planning. The key is having the information at the right time, and using it wisely.

In terms of this preparation, a key is knowing what information and products are coming and when, and how
they all fit together — e.g. conceptual maps / matrices of projects and outputs, how to access the
information, and how to bring the information back to the NRM organisation and the wider stakeholders.
For example, a list of NarClim products is still coming — still being decided what is most important.
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4.4 Feedback and evaluation

NarClim and adaptation from NSW Strongly | Disagree | Neutral | Agree | Strongly
disagree agree

The project described is relevant to NRM planning

I will be able to use the results of the project

The workshop session improved my understanding of the
project

I have a better understanding of how | might use the 1
outputs from this project through attending this session

This session was useful and relevant

Comments

Opportunities to use | | will have to look into it more when it becomes available — difficult to determine where it
results from this can be tied in. Need more info on the actual products that will be available.

project. Very familiar with this stuff. All good.

Barriers to using Already well briefed on this project — will be used in our spatial project, especially the
results from this impacts research.

project.

GSLLS will find this very useful in working with coastal / estuarine councils which represent
Suggested further a significant percentage of councils. They don’t all have this type of information.

work. Timing with SEQ NRM Plan process.
Other comments.

4.5 Conclusions and next steps

The IRVA process was very useful; important factors were that it was driven by the state, included all relevant people
from several sectors, and included development of integrated projects as an output.

Planning is always about being adaptive as there is always new information becoming available. There is a need for
clear internal processes that can deal with this — e.g. a project officer can provide integration.

Taking information back into the organisation is important — to do this, need to understand how the information
relates to the work of the rest of the organisation.

Forward planning to incorporate incoming information into implementation includes knowing what outputs are likely
to be provided and when, the actions that might flow from that, the relevant people who will use it, and potential
projects.
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5

5.1

Queensland state adaptation framework

Description

The Queensland Government has begun the very early stages of development of a state adaptation framework.

5.2

53

Objectives

Provide information on the Queensland state adaptation framework and processes for input.

Discussion
A ministerial decision was made to develop a Queensland State Adaptation Plan; has premier’s support.

There is no clear direction for the strategy at this stage — were originally going to link to the local
government resilience road map, but this is moving in a different direction now.

The focus at the moment is on getting the discussion started and seeking input. Looking for cost effective
initiatives and partnerships with other organisations and industry. Keen to have a regional / local focus.
Community consultation phase is coming, and the state is looking to partner with other organisations that
can lead the consultation.

The project has no funding at this stage, and less than 2 people working on it (2 people but also focused on
the ERF and opportunities including co-benefits). No timeframes have been agreed to — there is a
perspective that something in draft form should be produced before the next election, but there has been
no commitment to that as yet. The Queensland Plan is being legislated — looking for hooks in there.

The next Queensland regional planners meeting is in May in Cairns; could be a useful forum to start
conversations. Need to involve the Regional Groups Collective. FBA is looking for interest in doing regional
adaptation planning.

Also working with LGAQ. Coastal communities adaptation planning, and there is additional NCCARF funding
around coasts and local government , but the state plan needs to be broader than just the coast.

Hunter found that their communities were over consulted, and a steering committee was important to bring
in the results from other consultations.

5.4 Feedback and evaluation
Queensla nd state ada ptation Strongly | Disagree | Neutral | Agree | Strongly
disagree agree
framework
This session was useful and relevant
The session improved my understanding of this project
| will be able to use the results of this project 1 2

Comments

Not a lot of info available — but very interesting anyway.

Useful to hear about how other states are dealing with issue.

It was useful to see the lack of resourcing for this framework.

Vague, nothing positive or structured reported.

Regional bodies need to work with EHP to include current work on NRM Plan update.
Very difficult to comment on, without the detail.

5.5

Conclusions and next steps

There are opportunities for regional NRM bodies to contribute to the development of the state adaptation

framework.
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6 Coastal vulnerability

6.1 Description

This project will apply a framework for undertaking coastal landform risk assessment to climate change, with
particular focus on coastal floodplains, wetlands and estuaries. This approach will be validated in a catchment in the
region under a range of future climate change scenarios, with particular emphasis placed on the effects of sea-level
rise on inundation and erosion within the coastal zone.

6.2 Objectives

e Provide updates on coastal modelling project

e Facilitate discussion of the use of project outputs in NRM planning
6.3 Discussion

The presentation slides are available in Appendix E. The presentation focused on the first and second pass
assessments and how they are derived.

e The first pass assessment will be available through a report and data layers, and may be able to be done for
the whole region, depending on data availability for Queensland. The first pass assessment is useful for
prioritising areas for further work.

e Asecond pass assessment may be possible for the Hunter, north coast, Tweed, and Moreton Bay (depending
on data availability). A second pass assessment requires good quality detailed data.

e The vulnerability assessment may be able to be integrated with a socio-economic vulnerability assessment,
but the household census data does not overlay very well. Land use information is also useful — e.g. NSW
Department of Planning have done some population projections that are useful.

6.4 Feedback and evaluation

Coastal modelling Sfrongly Disagree | Neutral | Agree | Strongly
disagree agree

The project described is relevant to NRM planning

I will be able to use the results of the project 1

The workshop session improved my understanding of the

project

| have a better understanding of how | might use the 1 2

outputs from this project through attending this session

This session was useful and relevant 3

Comments

Opportunities to use Depending on the scale of the products — is something where second pass work would

results from this project. | be great across board.
Barriers to using results | Kerrylee’s stuff is very relevant. We will no doubt use her findings and approach.

from this project. Extremely useful as a significant percentage of Sydney and the regional coastal zones
Suggested further work. | will be impacted and a wide variety of coastal landforms are involved.
Other comments. Need SEQ ASAP please.

Was useful to see how the models are being applied to natural assets.

6.5 Conclusions and next steps

The regional bodies expressed interest in receiving the first pass work as soon as possible, and indicated that this
would be useful for identifying areas requiring further work in each region. Applicability of the second pass work is
dependent on the availability of good quality data, and will therefore be limited to specific areas. Further work with
USC on possible methods to integrate the socio-economic vulnerability would be useful.
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7

7.1

Cereal modelling

Description

We will develop models of the probability of agricultural production (cereals and avocados at this stage) occurring

under a range of future climate scenarios. Maxent is a species distribution modelling (SDM) program that estimates
the relationship between the presence of the species/plant of interest at a site and the environmental and/or spatial

characteristics (covariates) of those sites. Maxent is widely used for many purposes in biogeography, conservation

biology and ecology and only more recently in agricultural applications.

7.2

7.3

Objectives

Provide updates on agricultural modelling project
Facilitate discussion of the use of project outputs in NRM planning
Facilitate sharing and knowledge transfer.

Discussion

The presentation slides are available in Appendix F. The presentation focused on the application of Maxent species
distribution modelling to cereal crops in the Fitzroy Basin. Next modelling will be done for avocados — present

throughout most of the cluster and have had discussions with avocado grower organisation.

Initial modelling has been run on the A1F1 projection from the CMIP3 set of models — this is very similar to
RCP 8.5 from the CMIP 5 models. This was chosen as data indicate this is the emissions trajectory we are
currently on. In terms of climate futures, will run on hot/dry and less warming/wetter futures to compare.

Cereals chosen as they are vulnerable to climate change impacts as they are not irrigated and are susceptible
to hot temperatures.

Major question for crops is will climate change be a significant impact? — other factors such as market
demand, availability of transport, proximity to markets etc will also still exist and may have greater impacts.
(For example, currently in central Queensland the coal mines have taken over the railways and farmers can’t
get their crops on trains). Also, many crops are water dependent — would need to look at water availability
under climate change as well as competition for water with other sectors.

Would be good to do an analysis for grazing — but use a variety of pasture species, so may need to look at
specific grass species. Might also be possible to look at it from the other direction — what is the most viable
future pasture, or what is the next best pasture. Grazing is a major land use but a very loose industry with no
peak body. It is the biggest industry by size, but the most marginal in terms of production.

This may be useful to identify areas for revegetation (i.e. areas that will not be viable for agriculture) — but
would also need to look at other potential crops. Might be best to link with marginal grazing land.

Need to consider the variety of industries operating in the region, and may need to do an analysis across
these, for example to answer the question — what can | do next when this crop becomes unviable.

Lucerne is an important crop in some areas (Hunter) — it is irrigated with water from tidal areas — would be
interesting to look at the effects of sea level rise on the extension of tidal influence further upstream, and
the effects on that on water quality for irrigation.

Sydney — no broadscale cropping, but a large proportion of produce grown there through intensive
horticulture and market gardens. Growing is very water dependent — looking at water reuse.

This could be useful to inform landscape scenarios.
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7.4 Feedback and evaluation

Cereal modelling Sfrongly Disagree | Neutral | Agree | Strongly
disagree agree

The project described is relevant to NRM planning 3 -

I will be able to use the results of the project 1 3 2

The session improved my understanding of the project 3

I have a better understanding of how | might use the 2 2

outputs from this project through attending this session

This session was useful and relevant

Comments

Opportunities to use
results from this
project.

Barriers to using
results from this
project.

Suggested further
work.

Other comments.

Would love more work in the pasture/grazing areas.

This project needs to focus on more productive land uses at a finer scale.

Our area is highly urbanised so cropping is not a major land use.

A really clear example. That would be useful for those still not clear on (or accepting of)

the impacts to production.
Tomatoes and lettuce please (SEQ).

Would be good to look at grazing. Meat and livestock Australia may be able to help or

looking at particular pasture species that support grazing.

7.5 Conclusions and next steps

The approach is seen to be useful, but usability also depends on other factors — e.g. importance of climate change
impacts in relation to other factors affecting productivity and profit. Water dependence is also an important issue for

some species.

Would be good to model more species, and to be able to look at the full range of species in a region.
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8

8.1

The three Rs: Regrowth Benefits tool, Ready Reckoner, Common framework for Revegetation

Description

Three related tools being developed: the regrowth benefits tool (ECC), Ready Reckoner (Burdekin Dry Tropics) and
common framework (ECC).

8.2

8.3

Objectives

Provide summary and update on regrowth benefits tool, ready reckoner and common framework for
revegetation.

Develop understanding of needs and uses of the three tools

Provide feedback on the three tools for further development

Discussion

Presentations are provided Appendix G. Discussion included:

The regrowth benefits tool would be useful for implementation with MCAS-S — e.g. including a slide control
for inputs (e.g. opportunity costs) to see changes.

The carbon data is available on licence from the federal government (Don can provide contact details).

The rules for the carbon market are changing — e.g. the criteria for permanence may be reduced to 25 years
but with fewer credits.

Under Direct Action as currently described funds will be allocated based only on least cost across the whole
economy — there is no interest in any other benefits, and no allocation for particular industries. There will be
one crediting period; additionally is required but with a different definition. Emissions reduction for industry
will also be based on intensity (rather than total emissions) —i.e. if fewer emissions are produced per widget
industry will still get bankable credits even if total emissions increase.

These changes mean the land sector will likely be a very small component. The main aim is therefore to get
information and methodologies ready to go for use under future more favourable policies.

The ready reckoner is a good decision making tool — it demonstrates complexity to the stakeholders.
Adaptability to different uses is critical. Potentially has lots of benefits other than supporting specific
decisions through demonstrating complexity and processes of decision making.

Expect it to be similar to how the ABCD land condition framework worked — the framework changed over
time and across regions, but there was common language and value in demonstrating the role of the
regional bodies in science base while engaging farmers. This got investment from Reef Rescue, Reef
regulations and was a trigger in revising reef plan. It is good to keep thinking about how tools might get
picked up in a policy environment.

The tools need to work at different scales — e.g. government regulators, national funding, regional NRM —
how do all these complement and work together with the farmer at paddock scale. Need a common
language.
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84 Feedback and evaluation

The three Rs

The project described is relevant to NRM planning

I will be able to use the results of the project 1

The session improved my understanding of the project

I have a better understanding of how | might use the 1
outputs from this project through attending this session

(=N =

This session was useful and relevant 1

Comments

Strongly | Disagree | Neutral | Agree | Strongly
disagree agree

Opportunities to use
results from this
project.

Barriers to using
results from this
project.
Suggested further
work.

Still need to see detail of ready reckoner to gauge usability.
Will integrate this work into our workplace very useful and relevant session!

SEQ has other factors to consider in terms of opportunity costs e.g. lifestylers managing
key areas of the landscape who are more flexible in terms of economic return.

8.5 Conclusions and next steps

This could be a very useful tool, as it is able to be modified for specific regions, but also as it provides some

commonality and demonstrates the value of regional bodies in complex regional decision making processes.

8.6 Related documents

Guide to the Ready reckoner:
https://www.dropbox.com/s/u9y07df7n4w9i82/RNP13%20Guide%20Monsoonal%20North%20Mitigation%20Ready

%20Reckoner%20implement%201%20April%202014.pdf

Common framework summary

https://www.dropbox.com/s/09bftehe4ddw6lc/Commonframeworkrevegetation.docx

23




9

9.1

Socio-economic vulnerability

Description

This project will apply a framework for undertaking a systematic assessment of socio-economic vulnerability to
climate change impacts across the NRM regions and subregions. The approach will be grounded within
internationally and nationally accepted procedures for conducting socio-economic vulnerability assessments. It
will consider how the impacts of climate change are likely to be unevenly experienced across the regions and
between sectors.

9.2

9.3

Objectives

Provide updates on socio-economic vulnerability project.
Facilitate discussion of the use of project outputs in NRM planning.
Facilitate sharing and knowledge transfer.

Discussion

The presentation slides are available in Appendix H. The presentation focused on the initial assessments of ABS data
undertaken for some of the vulnerability indicators.

The vulnerability assessment will follow the definition of socio-economic vulnerability as put forward by
Marshall et al. (2013), where resource dependency is used as a measure of socio-economic sensitivity to
changes in ecological condition; i.e. high resource dependency = potential high sensitivity to climate change
impacts.

A literature review will be published in a few months for distribution, looking at approaches that can be used
to compare across regions, and to develop systematic indicators with a clear rationale.

The analysis will focus on agricultural sectors where they are significant (i.e. by number of people employed,
or value of agricultural commodities produced) using ABS data.

It is difficult to separate grazing from the ABS category of ‘sheep, beef cattle and grain farming’, as grain
farms are often mixed enterprises; may be able to look at this in more detail in second phase.

Some sector based fact sheets for focus sectors to be produced by end of May.

It would be useful to have more feedback into what to include in the second phase — e.g. other sectors, more
detail on specific sectors, trend analysis, something different e.g. indigenous vulnerability.

There may be opportunity for cumulative trend assessments, but these are difficult as categories change —
may be able to do for some categories. Projections and trends would also be useful.

May look at spatial distribution of vulnerability by classification —i.e. combining layers into composite
vulnerability layer.

Can bring information together as text narrative, index, or map overlay.

In Sydney, some grazing has been opportunistic on land waiting to be developed; there has been a lot of
land use change recently. Recreation and tourism, and horticulture are important.

Tourism is an important sector, but is difficult to extract from ABS data as it is not defined as a category; it
may be possible to get tourism data from other locations.

Climate change is not always the most important driver of sector change — e.g. land use change is still
important in most regions.
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9.4 Feedback and evaluation

Socio-economic vulnerability Sfrongly Disagree | Neutral | Agree | Strongly
disagree agree

The project described is relevant to NRM planning 1

I will be able to use the results of the project 2 2

The session improved my understanding of the project 3

I have a better understanding of how | might use the 1 3

outputs from this project through attending this session

This session was useful and relevant 3

Comments

Opportunities to use | The link between sector socio-economic vulnerability and resource vulnerability is a big

results from this gap ~ even if guidelines on how there is integration in this area. Probably more interested

project. in broader se vulnerability in more sectors than further delving down into case studies for

Barriers to using our region (BMRG).

results from this Agricultural focus will be useful for mainstreaming CC in our organisation.

project. Would like to see continuing discussion between Qld/NSW on IRVAs, and this work.

Suggested further Narrow focus on primary industry misses the need to look at the wider vulnerability of the

work. whole community and the role of NRM in enhancing resilience.

Other comments. Just not sure about some of the indicators and industry groups being used.

9.5 Conclusions and next steps
There was significant interest in the vulnerability assessments. The sector approach was broadly supported, but
there was interest in separating grazing from cropping, and including the tourism sector.

More impact information is required to link climate change projections to impacts on specific sectors — e.g. the
cereal modelling being done by UQ will do this for impacts on cereal cropping, but there does not appear to be
equivalent information available for other industries.

Further discussions will need to be had to identify priorities for the second phase work.

9.6 Related documents

Marshall, N. A., Tobin, R. C., Marshall, P. A., Gooch, M. and Hobday, A. J. (2013) 'Social Vulnerability of Marine
Resource Users to Extreme Weather Events', Ecosystems, 16(5): 797-809. Available:
http://dx.doi.org/10.1007/s10021-013-9651-6.
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10

10.1

Integrated assessment reports

Description

To integrate the ecological/carbon and socio-economic vulnerability assessments and understand the

implications for the major resource-dependant industry sectors in the regions (e.g. grazing, horticulture,
tourism) and the capacity of those sectors to respond.

10.2

10.3

Objectives

Provide updates on integrated assessment reports.
Facilitate discussion of the use of project outputs in NRM planning.
Facilitate sharing and knowledge transfer.

Discussion

The presentation slides are available in Appendix I. The presentation focused on the framework for the integrated
assessments and possible sectors for the integrated assessments.

CSIRO have started work constructing a table of the sectors (Appendix J).

There are currently gaps in linking climate change to impacts on resources — avocado and cropping modelling
is the only example so far (from the stream 2 research).

Briefing notes are proposed to be aimed at a sector across the whole cluster; not region specific.

Briefing notes could be useful, but scale and sector silos are problematic. The focus across the whole cluster
will limit the use for regions — e.g. in the Fitzroy, the future scenarios are all about competition for water.
The briefing notes have to be at regional or sub-regional scale to be useful. It may be possible to create a
template for the cluster with some flexible data that can be cut and added to, to create a region-specific
product: e.g. can’t use anything with a map of the cluster —a regional map is the coarsest scale that would be
useful. With a flexible product, at each step it would be necessary to think about whether information was
valid across the whole cluster, or if there are differences between regions.

The stakeholders will ask does this relate to my sector, and is it a critical factor? To be useful in a region, the
briefing notes also need to focus on that region and the main issues for that region. Other sectors that are
also important include mining, CSG, infrastructure (including linear infrastructure), health, community,
urban, tourism, settlements/communities, marine (in coasts).

Tourism is an important sector; it was not included as a discrete sector due to the difficulty of accessing
socio-economic data. It was included under the coastal theme — but not all tourism in the regions is coastal
(e.g. viticulture tourism in the Hunter). The coastal theme also includes land use impacts and coastal land
squeeze.

The proposed categories are not clear groupings — the first three are landuses, while the others are more
amorphous. The audience for the other categories is not clear — who would identify with these categories?
One audience could be peri-urban — this is possibly the only group that may not already have this level of
information — all other audiences (e.g. specific industries) will want more detail. These other categories may
need to be treated differently (a different framework). Urban liveability may be a better title (to fit with the
lifestyle values) — mostly happy with the information under the peri-urban category, but not the title.

Other possible frameworks could be based on assets or pressures; could include regional measures of
adaptive capacity (e.g. USC work with the Sydney Coastal Councils); looking at processes, influences on
different sectors and types of considerations for interventions. Information from the IRVAs can also inform
the assessments.

One important outcome is the change in thinking, to think about impacts, capacity, buffers, engagement,
leadership etc. — how to minimise impacts and maximise opportunities — therefore the detail may not be
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important. Need to think about what the enabling factors to transition from a less desirable to a more

desirable state.

e Inthe peri-urban areas, ecosystem services losses link with social vulnerability — to get investment and
political buy-in, need to identify what natural assets can do to reduce vulnerability.

10.4 Feedback and evaluation

Integrated reports Strongly | Disagree | Neutral | Agree | Strongly
disagree agree

The project described is relevant to NRM planning 3 3 1

| will be able to use the results of the project - 1 1

The workshop session improved my understanding of the 1 1 2 2

project

I have a better understanding of how | might use the 1 2 3 1

outputs from this project through attending this session

This session was useful and relevant 2 - 1

Comments

Opportunities to use
results from this
project.

Barriers to using
results from this
project.

Suggested further
work.

Other comments.

Unsure if all sections will be able to be populated — specifically exposure info needs to be
sub-regional categorisation of info within reports. Use of infographics within report — more
applicable to “general community” target audience.

Products will need tailoring to each region to be relevant. Too high level and broad brush
otherwise.

To my understanding, NRMs need information specific to their region (e.g. local agriculture
and water competition with mining).

Peri urban elements getting closer to a natural assets approach to enhance the resilience
of vulnerability communities and sectors.

Very unclear what this is about and how the information will be integrated. Integration
should be the final stage to bring all the individual projects together and draw some results
of conclusions for us all.

10.5 Conclusions and next steps

Integrated reports need to have a regional focus to be useful. The first three categories proposed are useful, but
others are problematic and need further thinking, particularly in relation to the audience and how they will be used.
The reports should support investment in activities, and mainstreaming of climate change adaptation.
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11 Adaptive learning

11.1  Description and background

The first stage of the East Coast Cluster project was to undertake an analysis of the needs and requirements of the

regional bodies in relation to NRM planning for climate change adaptation. The over-arching theme identified was

the need for capacity building for the NRM bodies to best use the information available at any point in time. Needs
identified in relation to learning include:

e streamlined approach for monitoring and evaluation, linking outputs and outcomes and quantitative
reporting, and capturing outputs from other organizations

e learning and capacity building at the institutional scale (dealing with staff churn)

e transfer of knowledge and interactions between regional bodies

e processes and tools that can be used by the regional bodies to develop and share learnings with
stakeholders

e planning processes that allow for continuous input of information and capacity building of planners to deal
with continuous information flows.

11.2  Objectives
The objectives of the project are to:

e Synthesise the key learnings from the research and planning throughout the project for sharing with other
researchers, NRM agents, regions, clusters and stakeholders.

e Build the capacity of the regional body planners and researchers to foster adaptive learning in their
institutions and stakeholders.

The objectives of this workshop session are:

e Present methodology as option for implementing adaptive learning throughout this project

e Trial methodology in relation to user-focused research and PWG processes

e Obtain feedback on the use of the methodology for further improvements

e Facilitate group reflection on the functioning of the PWG and interactions between the researchers and the
regional bodies.

11.3  Discussion

Discussion loosely followed the proposed narrative structure for :’Planners working group — A community of practice
around incorporating CC adaptation research into NRM planning’, as described in the presentation in Appendix K.

A group narrative constructed by the planners and researchers from the East Coast Cluster. The primary audience is
the ECC planners; the narrative may be shared with other regional bodies or clusters. The process may be used by
the planners within their organisations.

The focus of the discussion was on:

How can the PWG best work to facilitate incorporation of climate change adaptation research into NRM planning?
The discussion has been grouped around emergent themes.

Project management

The main challenge is the mismatch in timing between the research and planning parts of the project. Regional
bodies will not be able to use all the information that is generated, due to both a continuing funding after June 2013,
and lack of time to incorporate information into plans.

Broader context

There is currently a lack of political support — regional bodies practise adaptive management, but state governments
have limited capacity for adaptive management (in that they do not acknowledge mistakes in order to learn from
them), which makes it difficult to undertake an adaptive management approach to climate change adaptation
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planning for NRM. Need to look for opportunities to include climate change in political agendas, for example the
NSW state plan that allows things to happen without specific support from the top.

Information

Most regional bodies have already or are in the process of completing science synthesis for planning; have
developed knowledge bases and identified useful research. Ideally, there would have been additional funding for
another 12 months to be able to integrate all of this into products and see the final outcome.

To use the information, there needs to be confidence that we have the relevant information and that it is easy to
defend and justify, and enduring (won’t change significantly). If models are good then the information should persist
into the future, and that is the basis on which we plan. Good, defendable, simple information makes planning easier.

Currently looking at potential impacts and risks, and how we can adapt and be more resilient. For example, with
peak agriculture groups —how can we work with them to think about changes and planning for the future. For
natural resource assets (e.g. wetlands that have been invested in) — how can we manage them into the future. For
revegetation — what species should we be planting.

Trying to build planning process and framework that allows space for both general information and fine detail (e.g. a
single estuary). The framework also should be able to be used each time to guide the use of information. So far there
has been no such thing as adaptive planning, as each time the goal posts have shifted and have had to start from
scratch. Finding a place for all the information in the plan is a challenge; also need to be able to select information
for communication.

Different planning structures and frameworks have limited the amount of information that can be used across
regional borders, especially in Queensland — even the scale of the plans is different. Queensland planners are looking
at guidelines for planning and an audit process to endorse plans to ensure they meet key elements. Need to know
how information could fit into each plan. Also need to be able to identify similar elements of plans, especially to
improve usability by state government.

Mainstreaming

Need to mainstream climate change adaptation into all NRM business; and mainstream NRM into other business
(enhancing the resilience of the economy). Mainstreaming means the average punter can acknowledge and think
about climate change adaptation —it’s about dealing with climate change in a broader context and with more
people. This may mean taking the focus off climate change and putting it back on strategic planning that is common
across everything we do — need to convince the board and executive (of regional bodies) that climate change is core
business as it affects all aspects of the business. They might endorse further work on climate change if they see it as
a risk to which it is essential to respond. Climate change must be part of all NRM business, and not seen as
something that is bolted on afterwards as an additional chapter of the plan — for example community consultation is
part of the whole program. It needs to be part of the conversation with colleagues. In NSW, the local strategic plans
may offer an opportunity for a paradigm shift and to mainstream climate change. Demonstrating the value of climate
change planning in relation to the other responsibilities of the LLS will help in bidding for internal budget.

The role of the regional bodies in this is to pave a path that more people will follow as they see a need to respond
from their own experience. There will be a community demand for more information as the need arises, and need to
be proactive and not starting from scratch in responding.

Research interaction

The network is very useful — it is good to have a network that supports liaising with colleagues. Up until now there
was limited conversation across state borders. The challenge going forward is to keep the conversations going and
keep up the networks as funding disappears —there is so much research going on, and generally need to have
personal contacts to be aware of it and know how to use it — keeping in touch is important. You also need to
understand enough about the research to be able to ask more detailed questions — the one page documents have
helped with that.
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It is also important that others (in the regional bodies and stakeholders) understand that this is a network and there
are other people behind the planners, and the information is credible and defendable. Need to be able to refer to an
organisation or individual. It would also be useful to have logos for the research partners — e.g. to put on
presentations — to add legitimacy to quality of information and strength of the plan.

There is a need to clearly articulate what is happening, what the proposed outcomes are, timing of these and how
they fit together, who the contact people are, and what has been achieved so far.

Greater Sydney has undertaken a desktop review of local government plans and strategies, and developed a
database of local government staff with a key role in climate change planning. Will use the considerable skills
available in local government by developing effective networks and community of practice.

NRM collaborations

The three NSW bodies working together to employ a spatial contractor is a different approach and beneficial for the
regions in terms of interaction and networking. This will enable delivery against the mitigation part of the stream 1
contracts. NSW bodies are lucky that OEH is accessible, and have benefited from involvement with IRVAs and access
to expertise.

In NSW the CMAs met statewide as a group (during the previous round of CAP review), and the coastal CMAs did
state agency and resilience training, which gave this approach greater weight in terms of accreditation — it was
harder for the state government to point at one CAP as not being done well, as there had been regional

collaboration and the state was dealing with a group. There was value in doing something big and together with
shared resources and training, even though they ended up with separate plans — there were still differences between
the regions in terms of different plans, applications and interpretations of concepts such as whole of government
and resilience were interpreted differently in each region.

Institutional change

The NSW LLS face a challenge to prove themselves as new institutions — nobody knows whether this model will work,
and there is a lot of cynicism in relation to reduced resources and the ability to provide the same level of service.
Landholders are also sceptical and there has been negative media e.g. over the election of boards. There was also a
lot of work and community involvement in the development of the CAPs but now stakeholders are asking what
happened to that? The change has also disrupted the project timetable and expenditure of the budget, and the
federal government intends to close future funding and take back any unspent money. Future work on climate
change adaptation may well be unsupported.

Need to look for opportunities for climate change planning in the next phase of developing local strategic plans for
the LLS regions.
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11.4 Feedback and evaluation

Ada ptive Iearning S?rongly Disagree | Neutral | Agree | Strongly
disagree agree

The project described is relevant to NRM planning 1 2 3

I will be able to use the results of the project

The workshop session improved my understanding of the 2 1 2

project

| have a better understanding of how | might use the 3 2

outputs from this project through attending this session

This session was useful and relevant 1 3 1

Comments

Opportunities to use | Still getting my head around the significance of the capture of this info and its use — | will
results from this probably come around ©

project. Good to share how adaptation can manifest itself in other regions.

Barriers to using There is much multi-layered information and data involved, that even the workshop
results from this participants find it challenging to keep up. A plan/map/chart/matrix would be invaluable.
project.

Good to hear the experiences in NSW — where NRM/CAPs site in the planning framework.
Suggested further

c Use depends on timing and resources. Problems with timeframe — losing staff resources in
work.

June.

Other comments. . . .
Ensuring we are continually adapting.

Mainstreaming the information into core business is essential.

11.5 Conclusion and next steps

Part of the value in the research collaboration is in increasing the credibility of the information generated. To further
assist, research partners have provided logos for regional bodies to use when presenting results from research to
add legitimacy and credibility.

Need to have a PRG meeting with the new GMs soon to regain support for climate change adaptation in the plans.

The PWG is useful, but budget and resource constraints mean not all regions may be able to continue to attend
workshops after June.

One page summaries need to be finalised and branded, with clear outputs and dates — these are important
communication tools especially for others within the NRM organisations. In addition, a summary of outputs
(directory, framework, table, etc) and how they link together would be useful to enable planners to prepare for using
the information in the next stage of planning.

Mainstreaming climate change into NRM work is seen as essential in terms of moving forward.

11.6  Related documents
Methodology description for group narrative construction:

https://www.dropbox.com/s/tsortyljx4wnyud/group%20narrative%20method.docx
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12 Communication and website

12.1  Description

As part of the national project, there are plans for a website that will incorporate information from all the stream 2
projects. In addition, the Terranova website, built to store data and information from NCCARF, will be available as
long term storage for project outputs. All information on Terranova must have some metadata provided, including
key words to improve discoverability.

12.2  Objectives

e Raise awareness of the plans for a national website
e Facilitate discussion around what information should be disseminated more widely, and in what format
e Provide input to design of ECC website pages.

12.3  Discussion
The presentation slides are available in Appendix L. Discussion included:

e Isthere a quality assurance procedure for loading data onto Terranova — how will users know that the
information is of high quality? If so, are the criteria publicly available? — A registration process is required to
upload information; Cath to check on this and Chris and Melanie to trial putting existing reports on
Terranova.

e The national team have developed templates for cluster reports, to be finalised shortly.

e Itis not clear how the stream 2 website will work, how many pages each cluster will have or how the
navigation will work — Cath to clarify if possible.

e Itisimportant for regional bodies to have access as soon as possible to other cluster products. It would also
be useful to have a thematic level to access information for the whole program as well.

e For website use, consistent keywords and tags are important for searching.

e Main users will include local government stakeholders and planners, and implementation stakeholders.

e Itisimportant for websites to have new information otherwise people won’t go back to it.

12.4  Actions
e Mel and Chris to trial putting information on Terranova as test to see how it works
e Cath to check on criteria to upload information to Terranova
e Chris has circulated photos for template cover for comment.

e Cath and Mel have circulated information on other cluster projects from the last national meeting.

12.5 Feedback and evaluation

Communication and website Strongly | Disagree | Neutral | Agree | Strongly
disagree agree

This session was useful and relevant 1

I have a better understanding of project communication 1

Comments

Good to see where this is at.
Would like to know more.

Would like to know more about long-term maintenance of the site and how it will be promoted.

12.6 Conclusions and next steps
The website is potentially useful for sharing information with other clusters. Terranova is potentially useful for
storing information longer term, as long as there is some quality assurance for material uploaded, and useful key
words and tags (metadata) are included.
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13

Workshop organisation evaluation

Workshop organisation Strongly | Disagree | Neutral | Agree | Strongly

disagree agree

The workshop was well organised

The objectives of the workshop were clear

| feel that | benefited from attending the workshop

Comments

Great couple of days. Learnt heaps that | can take home and apply.
Great! Well done, thanks.

Did a great job facilitating and keeping it all going.

Thanks — well organised and facilitated!

14

Summary and conclusions

Several key points came out of the discussions in relation to further work and the next steps.

The collaboration and PWG workshops have been very useful for both the planners and the researchers. One
concrete result is the collaboration of the three NSW LLS to employ a spatial contractor. The information
sharing, establishing relationships with researchers and ability to think broadly (‘ramble all over the place’)
and get ideas for projects have been particularly useful.

The process also provides a really good opportunity for knowledge sharing, as everyone is doing similar
things at the same time — what can we do to maximise the outcomes from this? It would be good to know
more about what the other clusters are doing.

The collaboration is also useful as it provides credibility for the information —i.e. the information is provided
by credible institutions, and the processes are being applied by more than one regional body.

The ‘one-pagers’ were very useful in providing more information to the planners on specific outputs from
each of the projects. They are potentially useful as a communication tool about the project, and should
therefore be finalised, branded and made publicly available.

It would also be useful to provide detail — as specific as possible (e.g. identifying specific map layers) — on the
exact products and outputs and the expected timing of delivery. This can then be linked to specific people
who might use the information, actions and projects that might flow from the research.

In addition, a list/directory/conceptual map of how all the research components fit together would also be
useful. This could be linked to the planning cycle.

Broader awareness of other processes (e.g. NCCARF) is also required — e.g. NCCARF will focus on coastal
councils’ capacity to respond to climate change, so it may not be necessary to include coastal capacity in this
project.

Mainstreaming climate change adaptation into the regional bodies is essential. This includes understanding
how climate change relates to all aspects of regional body work, and identifying the risks. The IRVA process is
a very good example of this.

Actions to be progressed before the next PWG workshop include:

There are opportunities for regional NRM bodies to contribute to the development of the Queensland state
adaptation framework.

Further discussions are required to scope the second phase of more detailed socio-economic vulnerability
assessments.

Melanie and Chris to trial adding reports to the Terranova website.

Chris to circulate cluster branding and templates when available.
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e Investigate possibilities for adding the socio-economic vulnerability assessment to the coastal vulnerability
assessments.

e One page summaries need to be finalised and branded, with clear outputs and dates.

e A summary of outputs (directory, framework, table, etc) and how they link together would be useful to
enable planners to prepare for using the information in the next stage of planning.

e Logos of each of the partners to be circulated for use on presentations etc. (to provide credibility for
information used).

e A Project Reference Group meeting with the new GMs soon to be held soon to regain support for climate
change adaptation in the NRM plans.

14.1  Next workshop

The next PWG is scheduled for September this year. Proposed format is 1 day for the first day of the scenario
planning, and 1 day as a normal PWG. There was no interest in extending this format to allow for more time for the
normal PWG session, although a full 2 days may be required (no early finish on the second day).

All planners were keen to continue involvement in the cluster, but some regional bodies may not have resources to
attend future workshops — due to lack of funds after June, a specific planner no longer being employed in the
position, or both. One solution may be to set dates for the next workshop now, to allow regional bodies to book
travel and accommodation in advance.
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15 Abbreviations

ABS
BMRG
CAP
CEO
ClimDDir
ECC
ESCCI
FBA
GCM
IPCC
IRVA
LLS
M&E
MCAS-S

NarClim

NRM
OEH
OzClim
PRG
PWG
SEQC
SimClim
usc

Australian Bureau of Statistics
Burnett Mary Regional Group
Catchment Action Plan
Chief Executive Officer

Climate Model Downscaling Data for Impacts Research (http://www.climddir.org/)

East Coast Cluster

Eastern Seaboard Climate Change Initiative

Fitzroy Basin Association

General Circulation Model

Intergovernmental Panel on Climate Change

Integrated Regional Vulnerability Assessment

Local Land Services

Monitoring and Evaluation

Multi-Criteria Analysis Shell for Spatial Decision Support
(http://daff.gov.au/ABARES/Pages/data/mcass.aspx)
NSW / ACT Regional Climate Modelling
(http://www.environment.nsw.gov.au/research/Regionalclimate.htm)

Natural Resource Management
Office of Environment and Heritage
Climate information for Australia (http://www.csiro.au/ozclim/home.do)

Project Reference Group

Planners Working Group

SEQ Catchments

Climate Systems software (http://www.climsystems.com/simclim/)

University of the Sunshine Coast
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Appendix A  Workshop Agenda

Theme: A working workshop — developing, testing and progressing projects — research into planning
Griffith University, South Bank Campus, SO2, level 7 Board room (5S02_7.16/7.07)
Day 1 — Tuesday 29 April

Session Topic Description Who

8:45-9:00 Registration Registration

9:00-9:45 Introduction and adaptive Outcomes from previous workshop + introduction to this workshop Melanie Cox

learning Objectives of this workshop

Set up adaptive learning process for this workshop

9:45-10:30 RB update Quick round table update from each of the regional bodies Silvia Serrao-Neumann

10:30-11:00 | MORNING TEA

11:00-12:00 | Climate projections and Discussion on regional projections summary and website material Penny Whetton, CSIRO

modelling Discussion on using projections results and climate change modelling

12:00-12:45 | Coastal modelling Potential vulnerability of coastal landforms under multiple future scenarios Kerrylee Rogers, UW

12:45-1:30 LUNCH

1:30-2:00 Qld adaptation Qld adaptation plan Kirsten Lovejoy, EHP

2:00-3:00 NarClim + adaptation work Presentation on expected outputs from NarClim, plus adaptation work — regional vulnerability Suzanne Dunford, OEH
assessments, research hubs etc

3:00-3:30 AFTERNOON TEA

3:30-4:30 Cereal modelling Looking at example case study for Fitzroy Basin — presentation on modelling (UQ) and Chris Hoskings, UQ
discussion on how this could be used by the regional bodies in planning

4:30-5:00 Reflection on first day Continuing adaptive learning framework — individual input Melanie Cox, GU

Day 2 — Wednesday 30 April

Session Topic Comments Who

9:00-9:15 Welcome back Recap on first day

9:15-10:15 Reveg framework Ready reckoner, regrowth benefits tool and common framework Alastair Buchan, Don
Discussion seeking input to considerations, data available, processes underway Butler, Melanie Cox

10:15-10:45 | MORNING TEA

10:45-11:45 | Socio-economic vulnerability | Socio-economic vulnerability — introduction to work done so far Erin Smith, USC

11:45-12:45 | Integrated reports Presentation and discussion Nadine Marshall, CSIRO

12:45-1:30 LUNCH

1:30-2:00 Communication and website | Presentation on website and discussion on communication needs Cath Lovelock, UQ

2:00-2:45 Adaptive learning cont. Continuing adaptive learning framework — group narratives Melanie Cox, GU

2:45-3:30 After the plan and wrap up Intentions and approaches for moving from strategic planning to implementation Darryl Low Choy, GU

Summary and next steps

3:30

AFTERNOON TEA




Appendix B Workshop attendees

Group

Organisation

29-Apr

30-Apr

Regional bodies

Greater Sydney LLS

N

N

Hunter LLS

North Coast LLS

SEQ Catchments

BMRG

FBA

Research
partners

Griffith University

University of Queensland

Queensland Herbarium

CSIRO

University of the Sunshine Coast

NSW Office of Environment and Heritage

University of Wollongong

Presenters

Queensland Dept. Environment & Heritage Protection

Video
conference

CSIRO projections team

Burdekin Dry Tropics
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Appendix C  Projections presentation

CLIMATE
CHANGE

PROIECTIONS

EAST COAST CLUSTER
CLIMATE PRCIECTICNS PROJECT UPDATE

PENNY WHETTON, C5IRO

TUESDAY | 25 AFRILXI14

CURRENT PROIECT STATUS

Most products are due for release after 1 July, 2014, To ensure the
seientific processes are followed, final versions will foll ow
organisational approvals,
+ Website: Web tools currently at user testing stage. Scheduled for
project participant access on 1 July, Public access date TBC
+ Projections reports
« Technical: Final drafting stage currently. Extensive peer and
organisational review reguired. Publish date, Aug/Sep 2014,
+ Regional Reports: Regicnal review comments received. Final
drafting stage currertly, Organisational review required, Publish
date, Aug/Sep 2014,
+ Cluster brochures: In preparation. Available to project stakeholders
1 Juby, Final draft (minimal revisions), Ang/Sep 2014,

EAST COAST PROIECTIONS REPORT

Purpose: & summary of projections for the
East Coast cluster, giving regional detail where
appropriate. Aimed at regional planners and
decision makers, with some knowledge of
climate change and projections science,

Draft report supklied for regional review on
Tues 15/4,

Some enmments fram East Coast received,
including DOTE.

Wialk through the key figures and messages,

MODELS PERFROM WELL IN TERMS OF SIMULATING THE
SEASONAL CYCLE FOR THE EAST COAST.

CMIPS mosels CMIPS madels

Tompersin (C)
Procesaton (mmmons)

HIGHER TEMPERATURES.

Continued substantial
warming for the East
Coast cluster region for
mean, e mumn and
minimum tempsrRiurs is
projected with figh
corfldsncs,

For the near futurs {2020},
the mean warming is
around 0.4 to 1,2 Cabove
the climate of 1586-2005,
withonly minor difference
betwsen RCP:

For the far futurs (20900 it
k1.2t 26°C for RCP4.5
ard 2.7 to 4.7°C for
RCP&S
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MORE FREQUENT AND HOTTER HOT DAYS; LESS FROST

OVER NEXT FEW DECADES RAINFALL VARIABILITY WILL BE
MAJOR DRIVER OF RAINFALL CHANGE.
LATE IN THE CENTURY WINTER RAINFALL DECLINE WILL BE
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Downscaled rainfall changes INCREASED INTENSITY OF HEAVY RAINFALL EVENTS; CHANGES TO
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OTHER VARIABLES DISCUSSED IN REPORT INCLUDE

+ Winds, storms and weather systems
+ Solar radiation

« Relative humidity

« Potential evapotranspiration

+ Soil moisture and runofl

« Fire weather
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USING FROJECTIGNS FOR ADAFTATION PLANNING: CLIMATE FUTURES

East Coast
Climate Futures
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SOME KEY CLIMATE SCENARIOS

=Warmer (0.5-1.5°C warming) with [fttle chamge In rafnfall (-5 10 +5%).
This would oceur by 2030 under any emission seenario, but may persist
through to the end century under RCP2 6

»Hotter (1. 5-3*Cwarrring), and much difer (=15% reduction). This is
possible mid- to late century in the northern part of the cluster and
especialty under RCP4.5 and RGPS5

=Much hotter (=3°C warming), and much drfer (=15% reduction). This is
also posslble late inthe century under RCP8.5 inthe northem part of the
cluster

*Warmer (0.5-1.5°C warming) and weatter (5-15% increase). This would
oceur by 2030 under any ermission scenario, but may persist through to the
end of this century under RCP2.6

»Huotter (1. 5-3°C warrring), but dfar (5-15% reduction). This iz akso
possible by 2050 under RCP4.5 or RCPB.S

SCENARIOS AND ANALGOUES FOR THE EAST COAST

Warmer (0.5-1.5°C
warming) with fitle
change in rainfalf (-5 to
+5%)

SCENARIOS AND ANALGOUES FOR THE EAST COAST

Much hakter (>3°C
warming), and
rach drier (>15%
reduction).

SCENARIOS AND ANALGOUES FOR THE EAST COAST

Warmer (05-15°C
warming) and weker
(5-15% increase)

i BERNE  MAEE
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CLIMATE CHANGE IN AUSTRALIA
WEBSITE

CLIMATE MAP EXPLORER

Where
daes the
chasen
madel
sit
amangst
all
madel
resubs?
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Appendix D OEH presentation

CLIMATE
INFORMATION

CLIMATE INFORMATION
:RECAP

« NARCLIM

12 model ensemble dynamically downscaled to 10km
chosen for spread of futures

1990-2009; 2020-2040; 2060-2080

Levels of processing and synthesls is being made
available

Supporting documentation
= CMIP5
. A2
« Methods/evaluation etc.

* Eastern Seaboard Climate Change Initiative/ NSW
Adaptation Research

NARCIiM Domain

HOW DO PEOPLE USE CLIMATE DATA?

PEOPLE WANT PEOPLE WANT
TO ACCESS TO SEE MAFPS

[l

"
-
"
"
]
"
-
"
-
-

“PRODUCTS”

PEOPLE WANT

ACCESSING NUMBERS

NARCliM L
Dataset Impacts
Research
+ Stored in netCDF *  ASCIl or GIS-
+ Verybig! CiMDBIR—— ruudabbfles
»  User-selected
: x:: simulations imolatons
ey oo L
R + Userselected
- Large region locations
Data on an rregular
maodel grid
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INTEGRATED REGIONAL VULNERABILITY ASSESSMENT
(IRVA)
Secio-
ECONOMmiC
profile

Designed to prodtice knowledge for OEH and its
customers, throtigh harnessing the capabilities of
NSWY research institutions to delfver climate fmpact
and adaptation scfence

- SOUTH EAST

- RIVERINA MURRAY
- SYDNEY
-NORTHC T

Research priorities were developed through the OFH
Knowledge Strategies and a need to develop research

IN THE REGIONAL : _
that is operationally and policy relevant

ACTION PLANS 7
Funded for $2.75 million over 3 years under the WELE

Regional Vulnerability and Adaptation Research
{19 ACTIONS) Program and fs ed to leverage upw
. 3 million in research activity

* Foster integrated climate impacts and adaptation + IRVA Guide:
research ih the NSW Lnfversity sector to enable
effective climate change adaptation fin NSW
Ensure transfer of skills and kn wledge between
universities, governmentstaff, local stakeholders
and local communities

+ South East of NSW IRVA resort

Cost effectively deliver prierity knowledge for OFH

and our ctistomers + NSW Adaptation Research Hub

Governance




Appendix E  Coastal vulnerability presentation

oastal vulnerability to sea-level rise

Dr Kerrylee Rogers; Kemrylee®uow.edu.au UNIVERSITY OF E
Prof Catherine Lovelack; c lovelock@ug.edu.au | WOLLONGORG

B 1 UsiversTy
A OF QLLILANT

Coastal Environments

Coastal
i floodplains
Fluvial
dalta
Embayment
Tidal flats
and wetlands

([enapeas Jurisuas Fupw

2 -~ Sediment .
= > Infilling
Miarine-domingted
flpod-tide ?Glu
. Chfi | Trained
' entrance

RUN-GFF

= Estuary System, "

F T
Vulnerability

j f waracter, magnitude,
rate of climate change and variation to which a system is

Vulnerability is a fu

exposed, its sensitivity, and its adaptive capacity.

e
The character, rmagnfude,
and rate gt of
clirmate drivers operating
on a satem.

The degree to which a system is unceptible bo, and unable to
£ope with, adverse effects of dimate change
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Scale Dependant:
Three-Pass Approach

First pass - Regicnal broad-scale assessment
— Often termed a sensitivity assessment
Second pass — System focussed; or

— Captures exposure
Third pass — Site specific assessment

— High resolution

— Data intensive

— Should capture exposure and sensitivity,
mavhe adaptive capacity

Open coasts or estuaries.
Few integrate estuaries and open coasts

First-pass assessment of
estuary vulnerability
Broad-scale and regional based
Uses readily available datasets
Derived from a geomorphic framework of
estuary evolution
Applied in a spatial environment e.g. ARCGIS

"
\Wallaga Lake
ave dominated
'B,aj{_r]er estuary
*Immature”
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Minnamurra River *
Wave dorninated™
*BarrieFestuary 2
*Mature [Type 30}
+Narrow valley

Iluwial/marine sediment

ccommodation space

oY

Immature Mature

Shoalhaven River
*Wave dominated *
*Barrier estuary
*Mature (Type 3D}
*Broad valley

F

Narrow bedrock valley Broad bedrock valley

Marrow and
deep
bedrock valley

\.‘_\'iallaga Lake

*Wave dominated

'B@‘:_”E'r estuary : - k lluvialfEluvial Zones Estuarine Zone Marine,'!ﬂnea"
sImmatures Fluvial A Srrest te = Terrestrial & marine “Marige climate dehvers
. ? o —eansea |

*Barrier and expansive
® rbody increa
Alluvial ilience

Estuaring

—fean sea le
—wind climate

Fluvial

a

B




Vlnerability is o function of the characte; magnitude, ond rate of chimate
chonge and variotion to which o system is exposed, its sensitivity, ond its
wdaptive copadty. (IPCC 2007)

Y e Cay y
Exposure to drivers Sensitivity to Inundation  Adaptive Capacity
« Zonation o Maturity w Valley Shape
* Marine zone +  Immature + Broad valley
—SLR, storms * Mature = Narrow Valley
* Fluvial zone * Deepvalley
—Rainfall frun-off
+ Estuarine zone Sensitivity to Erosion Adaptive Capacity
—SLR, rairfall frunaff os Lithelogy « Maturity
—Sensitivity var * Hard bedrock ° Immature
with maturity e SoftHolocere deposits ©  Mature

Indicators
* Elevation (DEM)
* Geology

Drivers (Processes
* Marine
* Fluvial

Effects

* Inundation

* Erosion
Apply spatial datasets to
geomorphic framework

Input

z
i
g

data set

uata,

iy allalar

Input

103 pU|

data set

3=Fluvial + Bk

stuaring + Ebua

L-F luvial

Equalsanshthiity

aturity

fsenshtivity e

hat buiki 4|
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Coastal/Flood Inundation/Erosion

Outcomes for NRM

Qualitative assessment of vulnerability of
estuaries and nearby low-lying land to climate
change

Incorporates a range of drivers that cause
inundation and erosion

Can be used to identify hotspots of vulnerability

Assessment is not guantitative; hence hotspots
should be targeted for detailed assessment of
vulnerability.

Can be integrated with socio-economic datasets
such as land-use, and utilities.

Second-pass assessment of
estuary vulnerability

» System focussed —whole estuary and
floodplain

* Applies higher resolution data; though some
trade-offs may be necessary due to spatial
scale of analysis.

* Data manipulation will allow exploration of

different climate change and management
scenarios

Hexham
Swamp

LEGEND
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Hexham
Swamp

Haxham
Swamp

Hexham
Swamp

Spatial and temporal modelling
considering multiple drivers
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Veqg t=2100
DEM t=2100

Accretion

DEM t=z055
: &

DEM t=2008

Accretion

Base DEM t=2007

oo0 2010

20200 20 0 2060 2070 2080 20890 2100

Floodplain management

Sea-level rise

High sea-ev

Outcomes for NRM

s Does not predict the distribution of coastal wetlands at

2100

A range of other factors will also influence their
distribution, such as:

— Future developments and planning actions

— Manipulation of hydrodynamics

— Physical expression of climate change drivers on an estuary

Daes allow exploration of actions that improve
adaptation and resilience of coastal wetlands,
e.g. low SLR, opening flocdgates, improving sedimentation

Facilitates exploring management actions to improve
ecosystems services
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Limitations and further work

* Limitati

Third-pass assessment of

estuary vulnerability
= Minimum data requirements are accretion and DEM mall Spatial scale
This is not available for many (most) estuaries * Applies higher resolution data with fewer
— Utility is limited by the quality of input data trade-offs in data quality
* Further we
— Compare 2™ pass assessment approaches
eg ing of SE (here) vs Sea Level
Affecting Marshes Model (SLAMM)
— Extend to other estuaries

e.g. Tweed River and Moreton Bay

g .I_.“
“Ir'“hl
Pk

13t

Elevaton

LITR

- B

——

Ukerebagh
Island

1.

Long-term water level rise = 4.24 £ 0.16 mmyy
Global SLR [1993-2010) = 3.2 mm/y
Mangrove increase = 0.96 ¢ 0.24 mm/y
Saltmarsh increase = 0.22 £ 0.08 mm/y
Mangrove elevation deficit ~ -3.28 mm/y
de ing SET-MH -
— hydrological and climatic

Salumarsh elevation deficit - 4.02 mm/y
variables

— spatial distribution of
vegetation communities
2.

Establish relationships
between components

Surface ele

3. Apply relationships to

-t surface elevation
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Detrended urtace elevation fmm)
a
Anteeden water level {m)

" .

elevation ()

o mean water level (i

Outcomes for NRM

Identifies:
ng surface elevation change and adaptation to SLR;
= |long-term water level changes, or SLE;
lirmatic tiors)
apacity to adapt to SLR;

— Climatic conditions which reduce the resilience of an ecosystam;
{e.g. low rainfall, El Nino conditions)

— Deficits between elevation adjustrnant and SLR {elevation deficit);
— Lags between SLR or other perturbation and adaptation response.
Triggers for management intervention may be designated on
the basis of elevation def and lags between perturbations
and elevation adjustment

Informs discussion of catchment processes limiting ecosystem
resilience

5

Limitations and further work

Limitations:

— Data intensive and can be supplemented with
additional biogeochemistry and hydrodynamic data

— Utility is limited by the quality of input data

— Up-scaling to 2™ pass approaches may be limited by
the spatial resolution of analyses

Further work:
— Apply data to project small scale ecosystern changes

— Up-scale to 2™ pass assessment approach

Acknowledgements

52



Appendix F

Cereal modelling presentation

Climate Change Adaptation for Natural Resource
Management in East Coast Australia project.

BIOPHYSICAL RESEARCH
Christine Hosking
Morena Mills

Cath Lovelock

Planners Working Group Workshop
29-30 April 2014

Thi UnavensiTy @

BIOPHYSICAL RESEARCH

Aim :
To develop case-study agriculturalhorticultural climate change
models in the East Coast Cluster

Research questions

1. What are the main variables influencing crep distribution?

2. Where dethe highest prebability areas of viable
agriculturefhorticulture eeeur in the landseape?

3. Comparison of suitable areas now and future?

BIOPHYSICAL RESEARCH

1. Cropping

Muesthy relevant to Fitzroy Basin

g

= Min temp and rainfall in planting

wind ow (AprlfNay)
= Rainfall and min temps growing period

{May-Ort])
= Max temps summer (Dec/lan/Feb)
Saurces: “
Richard Sequeirs, Princips | Resea rch Scientist
[DAFF, Emerald) <,

Peter Lang [FBA, Rackhamptan}

BIOPHYSICAL RESEARCH
Methods
IaxEnt:
Species distribution medelling (SDM) program for modelling species

distributions from presence-chly species records,

Estimates the relationship between speries records at sites and the
ervironmental andfor spatial characteristics of these sites,

Algerithm attempts to get as clese as pessible to an estimate
of the probability that the species is present, given the environment,

Develops predictive moedels te display spatial probabilivy distributions of
species,

The MaxEnt models for this study were developed at 10 x 10 km grid cell
size,

BIOPHYSICAL RESEARCH

Twe Glokal Climate Medels will be used:

1. CSIRO Mk3.5 (hot/dry future)
2. MIROC-M (less warming/wetter future)

With the ALFl scenaria:
Represents a future of rapid ecenomic growth, a glebal population

that peaks in mid-century and a centinuation of high energy demand
lreing met by fossil fuel sources (CSIRO, 2011),

BIOPHYSICAL RESEARCH

Envirenmental variables

= Seasenal magmin temps (eurrent baseline and at 2020-2035)

(BOM/CSIRD)

= Seaschal rainfall (current baseline and at 2020-2035]
(BOM/CSIRO)

= Elevation

= Ercdibility(MCAS-S)
= Soil types (ABARES/ M CAS-5)
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EBIOPHYSICAL RESEARCH s MaxEnt prediction for current
e {baszline) dirate

Croppin,
Results

Blue = hizher praba biline
Brown = lawer prabability

Current 2020 2025 2030 2035

BIOPHYSICAL RESEARCH I
Besults: (no better than average AUC =0.5)
Tamble Paize it comiBLton
Rain may -oct s
1 tamp summar e
A 3 suMmer or
Cracking clay o7
Erodibilty o5
Eleation o5
Redtuplax a
Massia aarthe o
Yellow cluplex o
Wlin temp may-oct o

2, Awocado
Oreurs threugheout the ECC

®  July minimum temperatures below
15°C {for flower induction) but above

BIOPHYSICAL RESEARCH -
MaxEnt model 2000 -0 ©

Awvorado

Results

4°C (to aveid cold damage]. .glf o <
*  September minimum temperature

above 12°Cfor effective pollination, o
* Temperaturesbelow 33°C during 3

flowering and fruiting { Octeber or 9

November depending on the region) te ] )

avoid the negative impact of high P )

temperatures on fruit set, s
Saurces: A
David Putland [SrawCam}
Jahn Tyas [Auacadas Austrlia}

Current 020 2025
EBIOPHYSICAL RESEARCH
AUC =056 BIOPHYSICAL RESEARCH
_Raspinus ot AUOCADO 3 mimtemp . (no better than average AUC = 0.5] Summary

Vanable Paicanteantribution
Bt tamp UM mar [F)
Heatian 127
Blin b2 p 1uly 1
ciacking elay 28
- el duples 23
e 13100500 e 22
Masee aaiths 18
Eaadibilty i
Fiaed tluplest 0z
MInTEMp May- ot o

= Results generally eerrespond with known moest impertant climatic
variables:

= Rainfall in growing period (May-Oct] contributed moest to cropping
and was the most important variable in the medel {jacknife test).

= Maximum summer temperature eontributed most to avorado and
was the most important variable inthe model,

= These medels can potentially assist in decisions regarding highest
probability areas for agriculture in the ECC under climate change,

54



o
LT Seyana
e flem, Wk won M | ydendin | drmeviiey
Tl Mapt i) Brralytis sy Ll
LTS
= " ST ]
oy
=
- - e
= e
Tvacm
= s
=
B Bl K K Y Aleldieiiide
=
=
Rt
e et
[
=

o e o ]
dmawipy | e | dommarig
ont sopy |ttt [ ot [Laiabod | oo O
[EeEE e i
T NN B \J v T Tl =
Lol pasana mhat et
acimaing weiend e i
e i rataan
= iy g et
-
b i
gy
IR il o ¥ T Tt
fowws Depen g bove o i Tagl= WD
vl i ol dusmn 2oaeer oo e ce e
e Ellisee i1 ey e
Maewman: PEC I
HEGN | S > v g g o ewe s rasrian
K
eyt
R
o,
i I
) [ foiigrin. togims | Gnom | eens e

Beferences:
A, [ IAdt KL Srdetale, kA & C9]The
Emgrors, 200 pdnagrhe wridaify et cn e T o

Bl
kg e ek, ke b Gl Chenpe 1, 7B

e .
el B 8 B 4 Fmiting R bl
Eapicimedoagen, k-1 G, Tok b, kmin

Bl A, B L0, B B8, B, 1, Oyt B, Tumy WL o,
. Bt LB, Tulm, B, Wlisn, D8 (1) e glerakgtanat

el reniing. Ctetity e S Bvsins . 413411,

Commrealh kit o kel B ezRjca —
e e e e e Iy e

Bk, £, S, 1, P P, G, ¥, T, 1 oad Bl
T bt i . kB, B0

Bt EAL G R0 ol M, B {710 B R i

ey

[ ————

B A, T, 8, Mk, £30 Thd 8 b B [T Bk .

peeere)

P—T £
conedair s nerwa g gl (15 gt by Stin, Bugeamon
Dwessiae, 5, J0E5-26%,

55



Appendix G Regrowth benefits, Ready Reckoner and common framework presentations

Opportunities for carbon famming in the east coast cluster

Original offer... building on previous work

Document potential for carbon faming (broad-acre [and-hased activities),
risks from climate change and potential co-benefits to biodiversity

Cartion Faming Initiative policy development and implementation,
especially around native forest methodologies

Forest carbon-stock modeling

Land and weed managemert knowledge S * ®

Fire, salinity anc other risks

Orline tool development

Wapping potental for biodiversity co-benefit from reforgstation

Opportunities for carbon farming in the east coast cluster

Late last year... milestone -» identify models to be used
Carbon storage peotential  Biodiversity benefit Opportunity cost

= Maximum abave ground = % pre-clearing = Farm profitability
hiomass (NCAS) type remaining = Costof
= Lantuse mapping = % native vegin establishment
= “egetation condition 10Km and maintenance
= Suitability for = Discount rate
threatened = Permanence
species requirerment
= Connectivity to
native veg

Hotspots/blackspots for carbon farming
e.g. Polylase et al, Evans et al. in review - plus report on risks (fire, weeds, s alinity)

Parameters used in Evans et al. study of CF| profitability

Variable Primary value Source

Dizcount rate (%) 10 Paul etal.(2013a), Polglase et al. (2013)
Project duration (yrs)
Opportunity cost ($ha)

E stablishin ert costs ($ha

Proft full equity (PFE)  Marinoni et al, (2012)

Environmental P lantings 2,000 Crossman et al (2011), Polglass et al. (2013)
Environmental P lant (RF) &,000 Catterall & Harrison (2008)

M anaged Regrowdh a Commerford et al. (20117, Schirmer & Field (2000}
M anagem ent cost ($ha k) 40 Commerford et al. (2011), Bryan & Crossman (2013)

barketpaticivstion cogds

Transaction cost (§ pert CO2-8) 1

M onitaring (5 hafyr) 10
Project establishment ($ha) 100

Paul et al (2013a), Commerford et al. (2011)
Paul et al. (2013a), Commerford et al. (2011)
Paul etal (2013a), Commerford et al. (2011)

Environmental — Managed o
plantings regrowth [

I Ewans, Carwarding, Fensham , Butler, Wilson, Possingham & Martin (in review] ﬂ

= Fitness for purpose
= Realywhat the planners need? Dry report vs. mocel black box...
= Are assumptions in models (re costs eto.) appropriate?
= How to accommodate multiple scenarios without being confusing

= Fluid policy environment
= Instantly out of date
= Risks evalving
= Changes to permanence requirements
= Market being redefined

= How toinclude key considerations that can't be mapped e.g. risks?

-= needed a framewark for application to decision making in planning

A way forward

Alastair Buchan, Peter Arthofer & Allan Dale "Ready Reckeoner” (monsoonal
nth

Came to attertion through ongoing &ssessment of planner's needs — dialogue

Special thanks to Melanie Cox & Rachel Eberhard

Spread out the, Explore the Focus in on
options opportunity and risks *w, what to do
in each option
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Ready reckoner may provide framework for decisions

3 standpoints for carbon projects: seller — 39 party champion — buyer
Questions for each stand point about whether a project idea is good
Some guestions can be informed by the work we are doing!

Seller Champion Buyer

Conclusions

Little has changed interms of work programme (i.e. tools, data)
- scope potential carbon farming project bypes
Identify potential and assess risks across cluster
provide spatial data whers possible e.g. biodiversity co-benefits

Dialague with planners (led by planners) very productive

Framework under development will result in application ready outcome

e.q. Spatial metric — biodiversity co-benefit

A SCore)

= Higher value if restoring:
— Extensively cleared regional ecosystems (pre-clear)
— Extensively cleared landscapes (remnant mapping)
— Likely habitats for priotity species (models)
— Meighbourhoods with high habitat value (Drielsma et al)

Aim: map potential to support biodiversity by restoring a given site. {j.e.
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species likelihood - red highest likelihood -» blue lowest

% of initlal species richness
Priarity for restoration

[ ) ] & ® 10
% of pre-clearing area remnant

0 8 ] )
% of pre-clearing area

Neighbourhood habitat value - a
measure of habitat value connected
to focal cells

Habitat value and permeability both
! bas ed on land condition classes

/ Drielsma, Ferrier & Manion, 2007
of Ecological Modelling
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3d DRY TROPICS

A Ready Reckoner Decision Tool
for
Carbon Mitigation In Monsoonal Landscapes

Alastair Buchan NQ Dry Tropics &
Allan Dale JCU

Introduction

*  Why build a ‘Ready Reckoner’
for the Monsoonal North?

*  What principles apply?

*  What does the Ready
Reckener look like?

* How is the tool to be used to
make decisions?

*  What s the potential for
technology transfer?

*  What happens next?

Hf

inevitablerFAIL

Principles

® Most decisions are contractual

® The process of decision making is -
common

® Limited number of decision
making roles

® Heads of consideration are
common & information based

® The most important thing to know
is what it is important to know —
How to ask good questions

What does it look like?

Explore the

opportunity and risk
Spread out | ™" €3ch option Focus in on
the options. what to do

4

®
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Third Party Champions (Regional NRM body)

UQ = User Opinion UR = User Research RR = In Ready Reckoner

Creating Options Exploring Options Focusing Options
# Question Info.
Source
€1 | Can you identify buyers or sellers who want to may potentially [ UR-RR
enter transactions involving landscape based carbon capture?
€2 |Is the transaction likely to affect land or sea scapes in NRM uo
region covered by your NRM Plan?
C6 Have you identified, scil types, topography, vegetation UR-RR
communities, regional ecosystems or habitat with the highest and
lowest potential?
(Tons Carbon/Ha) (Prepare regional map with zones)
€ 11 | How might ecosystem assets / structure (biodiversity) be uc-Ur
affected? (4 part SWOT analysis list)
C 19 |Is the transaction area consistent with Land Use Planning Zones |UR
and Local Government Environmental / Master Plans?
C 20 |Is the transaction ethically and morally in the interests of the uo

regional community?

How will it be used?

Te:

* Store good questions about mitigation
* Frame the research need

® Allocate the research responsibility

* Guide and speed the decisions

* Find common ground across scales &
boundaries

* Give NRM bodies a clear common function

Is it transferable?

Yes as:

* Theidea

* A mitigation framework
® A guide or a working tool
But customise for:

® Other fransactions

® Geographic areas

®* Questions over time

What's next?

* Feedback on the guide

*  Complete the 15 working DST
by July

®  Market test DST with decision
makers 2014

* Adapt and Refine

* Promote lhe process across
NRM bodies

*  Stralegically market lo
governments

dDRY TROPICS
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P % WGy

o (Q) A5

ciino

Common framework for
carbon and biodiversity

Common framework carbon and biodiversity benefits

Aim

» Develop 2 common framework for priortising investment for carbon and biodiversity
outcomes.

Need

» Reduce duplication of efiort; facilitate state and federal involvement or use of outputs

be neﬁts » Investigate inclusion of additional information to existing processes
Dutputs
» Decision framework including:
— ligt of fadtors to be considered
— data sources available
— Metrics, aggregation methods, spatial layers where available
» Case gudies or examples
Use
» preparing regional scale maps with priotity and constrained areas
East Coast Cluster PWG
30 Apr 2014 » Evaluating or com paring individual sites
a8 " .
Te vy o Q‘
E—E"" Endet g @'hum@.w :iq-" @Ew'"‘:"" a2
o = caine
Content Questions and input
Artions Costs » How would you use thi?
» Revegetation, regeneration, avoided®» Opportunity costs
deforestation, land management Benefits ¢ synargies B Hotepalldhan keta e nyolvad?
(soil carbon) » Carbon (national carbon accounting B Wihat outputs would be required?
# Other (mangrove, seagrass) if data rrodel raximum biomass)
i » #ny commerts on the list of factors, data available or examples?
available » Biadiversity (hindiversity co-henefit Y ' v
Constraints metric or other)
» Mining, other development or land . Yigter quality
e » Salinity
» Cropping land » Policy fit (CF, offsets)
Peryerse effects » Regional priorities f synergies with
® Fire tigk existing projects
» Hydrology » Stakeholder priorities
» Weeds » Landowner preferences
» Other ecosysterns (groundwater,  p Social benefits
grasslands) » Indigenous benefits
; K . " 3 .
B wsme 5 we . B wemr X e K
==y — csino = == caimo
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Appendix H Socio-economic vulnerability presentation

SOCIO-ECONOMIC
VULNERABILITY ASSESSMENTS

UNIVERSITY OF THE SUNSHINE COAST

PLANNERS WORKING GROUP WORKSHOP
30 APRIL 2014

COMPONENTS OF VULNERABILITY

Resource
Dependency

-~

| Senstvity |

I Exposurs

Fotential Impact

[z

RESOURCE DEPENDENT
SECTORS

1. Highresource dependency = potential high sensitivity to
the impacts of climate change

a. Focus upon primary industries

2. Which primary industries where?
a. Areas where primary industries are socially and
economically significant
b. Social significance = number of persons employed

c. Economic significance = value of agricultural commocdities
produced (MVACP)

SOCIAL SIGNIFICANCE

The aumbier ol prs s cuployed io e agricullural seclors across Use NI cegias io Use Ea

Tustes

Burne- Northern  Huntar- Hawkeshury  Sydney

i Mary #Q Rivers  Central  -Nepean Metro

Nursery &
Floreliae

Mushwem &
Vigreahle G ruwing
Fruit & Tree Nut
Grewing

Sheep, Beef Carde
& Grain farming

Dairy Catile
Farming

Oiber Crnp
Grawing

Foultry Farming
Deer Farming

Other Livestech
Farming

Loow

SOCIAL SIGNIFICANCE

The number of persens smployed in th et gions in the Cast Coast Cluster
Burnett- Mortham  Hunter- Hawkedury  Sydney
Fitaroy Mary 8EQ Rivers  Central Trpean Metro
Diwrmr. & 0 m 997 ™ 257 oY 44
2 2
Mushrosm d . "
Mpah g 5 1088 1056 542 2m 1,308 452
primstoiat | 100 1mE 182 306 E2] 128
Sheep , Bref Catile i x
& Oneti funabi 4,845 2,005 2,654 4.2m 2,306 1,128 S
?::'_’::"" 4 a0 sz it @17 27 06
OurCog 219 1,001 453 458 54 n &'
Grwing
Pouliry Farming W -] a7 121 417 oz uy
Deer Farming o o o L] o o 3
f.'::'l_": — E 208 540 150 818 an 134

‘Seource: Ausdralion Buresu of Statatics; © ensus of Pepulation and Housing, 2011

ECONOMIC SIGNIFICANCE

The Value of C reduced (VACF) across the NBM regions in the East
Coust Cluster
Burnen- Northen  Hunter- Hawleshury Sydney
FIry  ptary ™% Rives Cemral  Nepoan  Metro

Sm) Gm) Sm W) Gm) Sm) §m)

Source: Ausirion B i Stmtidien Cenaus of P opul wire, 2011

Fruit 178 w4 107 1674 107 101 15
Nursries'cut Mowers'turl 85 W7 IS 6213 338 1585 .
\"Iﬂﬂbl@? Ao b, Q4 3053 2409 £14 ng 164.9 £4
consumption

Livestock slaughterings @24 05 4223 IS a8 350 43
Livestock products 05 4 W1 1278 440 1005 .
Broadacre crops 2507 1546 421 E3S 340 w2 .
Soutce Aurrakan Buroa of Statistics, Agricutural Consus 2010-11
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ECONOMIC SIGNIFICANCE

The Value of Agricultural € 5 dl (VACP) NRM regions in the East
Coast Cluster
Burnett Northern  Hunter- Hawhisbury Sydney
My ey "™ Riers  Central  Nepmm Momre
($m) (Sm) (Sm) (Sm) ($m) (Em} ($m)
Fruit 1064 1207 1674
Murserleg/cnt flowergtarf 1840 1.5
Veguables for human SR 46 G
canamption
Livestock saughterings 6826 305 4223 35 3%S 3350
Livestack products 178 w0 1005
Rroadacre crops 7 1546

Source: Australian Bureau of Statistics; Agricubiural Census 2010-11

WHICH SECTORS WHERE?

1. Horticulture (employment & VACP classifications align)
a. Fruit; Vegetables; Mursery/Floriculture

2. Grazing

a. Econ: Livestock slaughterings, Livestock product

b. Social: Sheep, Beef Cattle & Grain farming; Dairy Cattle Farming
3. Cropping

a. Econ: Broadacre crops

WHICH SECTORS WHERE?

1. Horticulture (employment & VACP classifications align)
a,  Fruit; Vegetables; Nursery/Floriculture
2. Grazing
a. Econ: Livestock slaughterings, Livestock products
b. Saocial: Sheep, Beef Cattle & Grain farming; Dairy Cattle Farming

WHICH SECTORS WHERE?

1. Horticulture (employment & VACP classifications align)
a. Fruit; Viegetables; Nursery/Floriculture
2. Grazing
a. Econ: Livestock slaughterings, Livestock products
b. Social: Sheep, Beef Cattle & Grain farming; Dairy Cattle Farming

a.
Horticulture Grazing Cropping
Fitroy ¥ v
Bamnett-Mary v v v
South East Queensland v v
MNorthem Rivers v v
Hunter-Central Rivers v
Hawkeshary-Nepoan v v

a.
Horticulture Grazmg Cropping
Fitaruy v
Burnest-Mary v
South East Queensiand v
Narthan Rivers v
Hunter- Central Rivers v
Hawkeshury Nepoan s

DETERMINANTS OF SOCIO-
ECONOMIC VULNERABILITY

Systematic Literature Review
NEWIGLD facus
Considerable diversity in approaches
used

. Typically at smaller scales (e.9.,
Caims, ong sactor)

RESEARCH
Sludies of —
vulnerability to clhimate

change impacts

e

I

DATA 5. High reliance on primary data
Secondary data
SOUNCas 1. Easily accessible - can be extended
in the fubure
2. Customise to NRM boundanss

3. Changes to data collechion
4. Sub-NRM scales
a. lssues of small counts
. Classification issues
a, Differences between Ag, Census
& Population Cansus

[

DETERMINANTS OF SOCIO-
ECONOMIC VULNERABILITY

RESEARCH
Studies of . % of labour force emploved in
widnerability to chmate agriculure
changs impacts Sodo-sconomic disadvartage
. Economic Diversity
Remotensss

DATA 5. Age (worklorce, ownar
Secondary data MANAGErs )
SOUnces

e
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DETERMINANTS OF SOCIO-
ECONOMIC VULNERABILITY

RESEARCH
Studies of
vulnerability to climate
change impacts

. % of labour force employed in
agriculturs

. Socio-econoric disadvantage
Economic Diversity

. Remoteness
Age (waorkforce; owner
managers)

BTN

Secondary data
SOUICES

~
DATA /

Multiple Lines of Evidence Approach
Areas inwhich multiple determinants
intersect suggest potential vulne rabily

ANTICIPATED OUTPUTS

Execuive Summary Details of approach and data sources

Fact Sheets Sector based foreach NEM region where
relevant

Example Maps Refined version of today's example

Final maps All sectors in relevant NRM regions
Info Graphics Graphic summaty of fact sheet infarmation
Trends over time Subject to data availability

Case studies?

FACT SHEETS

Example: Bumett Mary Horticultural Sector

INFO GRAPHICS

Example: Burnett Mary Horticultural Sector

e Eaelaie i

e —
e —
=

Wi et D e G

MAPS - 2011 SNAPSHOT

‘Socio-sconomic vulnerabiity
Climate Change Adsptation tor
Naturad Resouross Management
i £as1 Coast Aumtralia Map 6
Percent of Labous Force
Empioyed in Agricuiture

Percent of Labour Force
Employed in Agriculture

i wame
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Index of Relative Socio-
aconomic Advantage and
Disadvantage

1
Socio-economic Yulnerabilty
Cimate Change Adagtation for
Natural Resoutces Management
i East Coust Aurtralia

Map 814

Inex of Aelsive Socio Ecancmic
Advantage b Disachartage

Maps for each agricultural sector in
Relevant NRM Regions

Example: Burnett Mary
Horticultural Sector

Bumet Mary:

Burnet Mary:
dndex of Relative
" Rdvantage and Disadvaniiage
Lageost

Index of Relative Socio-
economic Advantage and
Disadvantage

Remoteness Areas

Bumett Mary

Percent of Labour Force
Employed in Agriculture

65



Burnett Mary:
- Percant of Value of
Horticuttural Commaodiies Producad

Percent of Value of
Horticultural Commodities
Produced

COMBINING LINES OF EVIDENCE...

Example 1
Economic Diversity & Value of
Horticultural Commodities Produced

i N Bumett Mary:
. % - Percent af Valua of
B Bumett Mary roogaurTg Hortieutural Commodities Produced

frocgeerdh' - Econamic Divessity
u

Logend

POINTS FOR DISCUSSION

1. Feedback on proposed outputs
2. Breadth vs Depth?

3. Inclusion of second agricultural sector for relevant NRM
regions
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Appendix |

Integrated Assessments presentation

East Coast Cluster: CSIRO
Integrated assessments

Bruca Taylor, Nadine Marshall and Ban Harman
28 March 2014

Integrated assessments: “Briefing notes”

* Project Aim: Provide info on climate impacts and apportunities

= Our job: To synthesise climate, carbon, ecosystems and socio-
ecoromic information across project

+ Our hope: Briefing notes will provide platform for regions to
engage with stakeholders & encourage sector-based
Investment programs

* Our strategy: Develop “briefing notes” (3-5 pages each)

= Our approach: Focus on vulnerability of specific sector-landscape
relationships

e — '

Understanding Vulnerability

Current briefing note titles

Grazing

Cereal Cropping
Horticulture
Peri-Urban
Coasts

A ey ) Gk

R ]

Briefing Note Structure

Part 1 5ectoral and policy context
*+ Sector distribution / significance

* Key trends {market, anvironmental}
+ Sector aspirations

= Policy contest

Part 2 Vulnerability assessment

* Exposure chmate threats)

+ Ecological vuinerability (incl. impacts and adaptive capadty)

= Sodal vulnerability linel, sensitivity f resource dependency fimpa ctsfadaptive capacity}

Part 3 Adaptation Options

+ Resource f ions and adaptive capacity
* Sod i ventions Ang sdaplive capadly

Part 4

* Trade-offs & inberactions

1. Grazing

Description: Increasing climate variability and changes to rainfall and
temperature patterns may see different grazing landscapes and strategies in the
future

Stakcholders : Grazing sector, Agforce, NSW Graziers

Region: Fitzrey, Burnett, SEQ, Hunter Central, Nerthemn Rivers

Part 1. Context: Large land user and economic activity; structural and
demographic change in some regions; Changes to vegetation legiclation and
lease conditions; Changing supply chains and markets; animal welfare

Port 2. Exposure: Temperature, water stress, increasing variability

logical vulnerability: c change, carbon balance, weed

and fire risk; landscape condition

Sacial vulnerability: Stock losses/stress; Declining profitability; Enterprise re-
structure and diversification, Management capabilities, risk management, and
grazing strategies

Part 3, Options Strategic re-vegetation and re-growth management; farm
forestry, carben f; i; biod v its; fication
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2. Cereal Cropping

Description: Changing temperature and rainfall distribution may see the
southward migration of the northern grains industry

Stakeholders: NSW Farmers, Agforce

Region: Burnett, Fitzroy, Hawkesbury-Nepean

Exposure: Temperature, water stress, rainfall distribution, increasing
variability

Ecological vulnerability: Changing spatial extent of suitable cropping land;
change In land uses from cropping to grazing or semi-natural
environments

Social vulnerability: Decreasing profitability in current locations;
Enterprise and supply chain dislocation; Land availability and conflict;
Management capabilities, age structure, risk management practices

e —

3. Horticulture

Description: Impacts of temperature and extreme events on resilience
of high value-added crops [fruit, vegies, nurseries)

Stakeholders: Growcom, HAL

Regions: SEQ, Burnett, Hawkesbury Nepean, Northern Rivers

Exposure: {ijTemperature (heat stress), rainfall timing & distribution,
{iijfrequency / severity of extreme events such as storms and floods;

Ecological vulnerability: Change in growing seasons, fruit setting,
picking times

Soclal vulnerability: Enterprise and supply chain dislocation; Recovery
times , management capabilities, age structure, risk management
practices

—

4. Peri-Urban

Description: Mairtaining green infrastructure assets and their
benefits on the peri-urban fringe under threats of fire, weeds

Stakeholders: Local Governments, Peri-urban residents

Exposure: Temperature, rainfall

Ecological vulnerability: Vegetation composition change, carbon
balance, weed and fire risk

Social vulnerability: Changes or losses in ecosystem services from
green infrastructure around cities and towns {amenity, heat island,
biodiversity and open space}

E—

5. Coasts

Description: Changing coastal landforms under SLR, ecosystem
change and coastal development pressures

Stakeholders: Local Governments, Tourism sector, utilities, asset
manragers, residents,

Exposure: Sea level rise, storm surge, rainfall

Ecological vulnerability: Coastal landform change, wetland /
ecosystem migration, inundation extents

Next Steps

* Feedback fram researchers {mid March, 2014}

* Feedback from Planners (today}

= We will work with all researchers and ‘interpret and integrate’
* Finalise framework, ‘indicators’ and likely data inputs (May 31)
* Compile the briefing notes {June-November 30, 2014}

* Refine briefing nates following consultation with project team and
planners (May 2015}

e —

Thank-you!

+ Contact details:
Nadine.Marshall @csiro.au
Bruce.Taylor@csiro.au

Ben.Harman@csiro.au
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Appendix J

Table: Overview of proposed products (Briefing notes 1-5) for the “Integrated Assessment” component of East Coast Cluster

Overview of integrated assessment products

Briefing note 1. Grazing 2. Cereal 3. Horticulture 4. Peri-Urban 5. Coasts
Cropping

Description Increasing climate Changing temperature | Impacts of temperature Maintaining green Changing coastal
variability and changes | and rainfall distribution | and extreme events on infrastructure assets landforms under SLR,
to rainfall and may see the southward | resilience of high value- and their benefits on ecosystem change and
temperature patterns migration of the added crops (fruit, vegies, | the peri-urban fringe coastal development
may see different northern grains nurseries) under threats of fire, pressures
grazing landscapes and | industry weeds
strategies in the future

Key sector Grazing sector, Agforce, | NSW Farmers, Agforce | Growcom, HAL Local Governments, Local Governments,

/stakeholders

NSW Graziers

Peri-urban residents

Tourism sector,
utilities, asset
managers, residents,

Focus regions

Fitzroy, Burnett, SEQ,
Hunter Central,
Northern Rivers

Burnett, Fitzroy,
Hawkesbury-Nepean

SEQ, Burnett, Hawkesbury

Nepean, Northern Rivers

Part1
Sectoral and
policy context

e Sector distribution
/ significance

e Key trends
(market,
environmental)

e Sector aspirations

e Policy context

Large land user and
economic activity;
structural and
demographic change in
some regions; Changes
to vegetation legislation
and lease conditions;
Changing supply chains
and markets; animal
welfare




Part 2 Exposure (climate | Temperature, water Temperature, water (i)Temperature (heat Temperature, rainfall | Sea level rise, storm
Vulnerability threats) stress, increasing stress, rainfall stress), rainfall timing and surge, rainfall
assessment variability distribution, increasing | distribution, (ii)frequency /
variability severity of extreme events
such as storms and floods;
Ecological Impacts | yegetation composition | Changing spatial extent | Change in growing Vegetation Coastal landform
(sensitivity) change, carbon balance, | of suitable cropping seasons, fruit setting, composition change, change, wetland /
Ecological weed and fire risk; land; change in land picking times carbon balance, weed | ecosystem migration,
vulnerability (incl. | |3ndscape condition uses from cropping to and fire risk inundation extents
adaptive capacity) grazing or semi-natural
environments
Social impacts Stock losses/stress; Decreasing profitability | Enterprise and supply Changes or losses in
(sensitivity / Declining profitability; in current locations; chain dislocation; Recovery | ecosystem services
resource Enterprise re-structure | Enterprise and supply times from green
dep.endency) - and diversification chain dislocation; Land Management capabilities, infrastructure around
§0CI3| vulne‘rablllty Management availability and conflict; | age structure, risk cities and towns
(incl. édaptwe capabilities, risk Management management practices (amenity, heat island,
capacity) management, and capabilities, age biodiversity and open
grazing strategies structure, risk space)
management practices
Part3 Resource / Strategic re-vegetation
Adaptation Ecosystem and re-growth
Options Interventions and | management; farm
enhancing forestry, carbon
adaptive capacity | farming; biodiversity
Socio-Economic credits; intensification;
Interventions
enhancing
adaptive capacity
Part4
Trade-offs &

interactions
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Appendix K  Adaptive learning presentation

gren M ey S5 e

Workshop introduction

Planners Working Group
2829 Apr2014

Results from previous workshop

Key points included:

» The workshop improved knowedge of regional cimate change projections, but at
future workshops focus more onthe use ofthe information in planning and linking
projections with impacts.

v

Planning for future workshops would benefit from identifying up-front dear outputs and
links to activities on the day, and lining Up workshop outputs with project outputs.

v

Adaptive planning cyde is not smooth but iterative with elements occurring
concurrertly. This has implications for the leaming and improwement processes

v

Reflections or docum entation of planning proce sses does oceur, but is not necessarily
available o other regional bedies or interesed public (e g. audit of CAP processes)

¥

There is & needto cortinue discussions around implem enting adaptive learning and
processes that can be used at the individual, organisational and comm unity of practice
level, both to enhance shating of leamings and document processes and outcomes.

v

There was definite interest in scenario planning as atechnigue, and this will cortinue
to be progressed throughout the project. (Sept workshop)

N OnSIER BT e

csino e

Results from previous workshop

Actions proposed to be progressed before the next PYWG workshop include:

» Consortium membersto prepare short {1 page) summ aries of research projects for
input by regional bodies, incuding intended outputs and timing

» Adaptive learning framework and processes to be tested as possible tool to enhance
leaming across organisations and document current processes

L

(ifagreed ) composte planning narrative of recent experience to be reviewied and
circulated to other interested regional bodies

v

Development of decision tree for consistent application of carbon and biodiversity
bereftstool

v

Development of framework for consistent method for cheosing dimate change
projection models

This reviewto be drculated for comment

i - K
My MGty = e

s — csino

Workshop objectives and process
Objectives

v

Provide updates on reseatch prejects, NRM planning and ingtitutional changes

v

Faciitate input to preject developm ent and progress

v

Facilitate discussion ofthe use of project outputsin MRM planning (lanning
packages)

v

Facilitate sharing and knowedge transfer

» Oppartunity for group reflection on cluster processes so far {adaptive learning)
Process

» Usually presentation followed by discussion around these guegions

— What are the opportunities ! barriers te using the results of this project in your
planning fim plem entation?
- Howrshauld the outputs [ results be presented / made available to faciitate use?
— What else would need to happen for you fo make bed use ofthese results?
> Evaluation

B

. x .
o wem =g

Wiy GRELh

10 cueensiana
Y Sovemenent

€sine

Adaptive learning

Planners Working Group
2829 Apr2014

Why?
COne ofthe key issues highlighted in previous work shops is the need for capacity
building activities that reinforce institutional leaming and address the issue ofengoing
uncetainty.

v

v

Tools and processes to improve adaptive learning are part of the response to that
need. The aim isto refine and test a process that planners can use within their
organisations to improve adaptive learning for MR M planning and implem entation

L]

Wie hawve developed a ‘prototype’ process that aimsto fadilitate shared {group)
learning throughout a project (adaptive), while providing documentation of the process
and results for wider sharing

Wie would like to test and demonstrate the
process with the PG,

#im is to develop and cortinue the process,
to support further adaptive learning within
regional bodies. Opportunity for input to the
process

v

v




Transforming ™ .
Reframing ] o .

s ) .o

Triple-loap learning B .
3 ptivE Managenel

Building capacity for adaptive
planning & ranagement

g g wnsim B e @) %

..... csino

Social learning

The process —
Structured group narrative development
Objective
» Ongoing learning throughout & project
» Shared f group leaming (=patially disparate, multiple organisations, limited time}
» Documenting processes for wider audiences —planning packages
Elemerts
= Group input to narrative (terative)
& |ndividual wiitten input to narrative
» Other individual input idiscussion and interviews etch
= Adions

» MNarrative congrudion

e g s B g Q) %

by 74 et .

The process —
Structured group narrative development

Froeess summary

Group inputto nan ative (now)

® | dentify nazd, facus, objectives, timing of learning review

# Identify initial team for reflection — individual, team, wide group
* Frovide group inputto narrative

|ndhidual inputi atternoo

I
» Individual namatives

* Inputte group nanative

* indiidusl ar group intervisms

Actions

= |dantify nest steps forimpravement and implement{Wed session)
Raflect and repeat

* Repeatas necessary

® Compile all stages tagether inta desired narratue format,

paen W upoemn BE e

Narrative structure

= Marrator(s)

» Audience

* Focus and objedtives

» Hackground

» Challenge

= Action

» Results

* Turning point

* Resolution

» Choose your own adventure — next steps

» Lessons/ moral

s @ Wiy Griffith i‘; ot 0 *

Aot
esing

meem W s BT e () %
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Adaptive learning

Researcher workshop
28 Mar 2014

Collaborative transdisciplinary research—
working togetherfor better NRM outcomes
Marrator
Agroup narrative constructed by the consortium researchers of the Ead Coadt Cluster
Audience

The primary audience isthe ECC researchers, the narative and/or lessons may also be
shared with other resezrch groups in the MREM research program, and more widely as &
journal paper

Focus

How can we bed work together in a spatially dispersed, multi-disciplinary team , to
provide research outcom es for NRM planning?

Setting

East Coad Cludter research 2013-2015

mwem W ygam

P
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Background

In 2013, researchers from UG, GU,USC, the Qld
Herbarium , OEH and CSIRC formed the East Coast
Cluger research consortium to deliver the 'Clim ste
Change Adaptation for MRM Planning in East Coast
Austrslis' project. The project was funded by the
Australian Government as one 013 research clusters
across Australia. The East Coast Cluger includesthe
B coastal regional NRM bodies fom Rockhampton to
Sydney.

Some ofthe research team had worked tooether in
previous projects some had worked wih the regional
bodies before. The regional bodies were also funded
under a different, but related scheme, to incorporate
climate change adaptation into their NRM plans,
Craft plans were due in June 2013 and the research
s funded until 201 5.

ez M wyeomn

Challenge

v

The challenge for the research consortium is to deliver high quality ressarch that
results in outputs that lead to managers making better decisions, leading to lasting
change and adaptation pathways.

v

The uttimate aim is sustainable natural resource management in regions that are well
adapted to climate change. To get there we needto provide a lasting boo s to the
capadty of planners in regionsl bodiesto respond to change; we need to oeste a
situation where what we are doing is mainstream ed

v

e need tointegrate and syrthesize @ diverse set ofdsta and knowledge that crosses
dizzipline houndanes, to provide succind message that RBs can relate and

comm unicate. We also needto provide ways to convey messagesthat lead to
adaptation pathways (not tan negst ive)

® The research must be useful for NRM groups, but also high quality snd interssting
research. W would also like to maintain or develop successful cross-disciplinary
waorking relationships that can cortinue into the future

[

g WGt B e () 4

Local Land
==
Hanter

L

e dary

Local Land
Sarvons
| Broater ey

Trassdistiplinay Comemunity

of practica

Figh quality research:
Synthesise diverse
lnowledge

Better decisions
Impicreed capacity

Lasiiag changs
Adaptation pathvways
stainable HAM

Becter adagted tegions

Action(s)

\d

The challenges and goals a= framed above broadly fall under 3 oat agories

v

collaboration between ressarchers;

v

wrking with the regional bodies; and

v

developing the community of practice for NRM planners (PWiG)

® The actions and results are discussedtogether under these three themes

o Q) 4

csino
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Action(s) — researchers working with RBs

® Formal mechanisms — FRG and PWG,

® Discrepancy intiming between research and planning

* |nitial needs analysis (@& this reflect aclual needs how was t used?)

» Request for mare detailed information — one pagers - were they 2 good fomat far
providing £ receiving feedback or discussion on the pmjects?

¥ [nput from regional bodies to the projects occurred through the general neesds
analysis, feedback on the one-pagers, discussions at the PWG workshops and
individual communications between researchers and planners. Any other
mechanism =7 How okl this work b relebion to expe ctations for providing Inpat? How
couki the process be improved?

LI

Action(s} — researchers working with RBs

» Griffith U niversity idertified as the pimary point of cort act with the planners,
responsihle for organising the PYG work shops, undertaking the needs analysis and
the planning packages Benefts clear role snd responsibilty for mait aining
communication {o prevent lisison from becoming too difuse), and & timeline for
organising inputs. Megatives: that all of the ressarchers may not be available to all of
the regionsl bodies. How can the Saison rofe be used ta facitate and maximise
interaction between researchers and regional bodies, wthaont swamping everyone?

v

The UG team alzo worked directly with the FBA and stakeholders to groundtruth their
modeling approach. This worked really well and provided important feedback to the
project. What are the apportunfies/ fimiations for mome of this detaded cantact?

L]

Dialogue, discussions and general engagement between the researchers and
planners are the most successiul part ofthe project. One measure of success would
be it the regional bodies s2ethe value in the researchers a3 a resource, and ifthere is
ongoing engagement in subsequent projects. The federal government wil be asking
the regionsl bodies to evaluste the researchers. Any other success measures?

W oty

csino A
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Results so far

What happened as 2 msut of the actions taken so far?

Choose your own adventure —next steps

Group reflection isussful to help com munication (among researchers) —we will sim to
have another reszarcher mesting before the major milestone s in November (mavhe
September). Inthe meantime, ve need to maintain communication and continue
discussing and meeting in smaller groups.

Az ywe approach the major milestone at the end of 2014, there may be aneed to increass
the frequency of interaction / speed of feedback with the regional bodies. For example,
the next PWG isatthe end of &pril, which is too lste to provide input to USC for their May
milestone, and also getting too late to provide input to UG before June.

WSt Wiy Sriffth R Dt
Planners working group —
Lessons A community of practice around incorporating CC

And the marls of the story are

W G

adaptation research into NRM planning

Marrator

& group narrative constructed by the planners and researchers from the East Coast
Cluster

Audience

The primary audience isthe ECC planners; the narrative may be shared with other
regional bodies or dusters. The process may be used by the planners within their
organisations.

Focus

Howe can the PWG best work to facilitete incorporstion of dim ate change adaptation
research into MEM planning,

Setting
East Coad Cluder research 20132015

8

Wweme Q) 2

W wgmn BT

Background

In 2013, the federal government formed 8 clusgters
Ao0ss Australia comprising research consortia and
regional MRM bodies Most of the dusters were large
inarea and crossed Sate borders

The East Coast Cluster comprizes B regional bodies
and B research consortia members.

The regional bodies vwere contracted to incorporate
climate change adaptation irto their regional NRM
plans.

The research consortis were contracted to provide
the regional badies with relevant, regional soale
climate change adaptation infonrm ation.

8
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Challenge

What Js the challe nge we are trying to solre, and how wouk! we fike to see & mel?

Bromn W gyonme B

P -
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Action(s)

Phat have we done £0 far? Why are we doing that ?
choose muliole specific focal poinls - eg workshops, PRG, efc
For each, start chronologicaily and narate in sleps-

g was the probiem, we dd lhvs because, and then thal happened, so...

pe B s K @ @ 4

Results

What has happened 50 far? What ane the resulls, good and bad? What led 1o these, what
are the m“m@ CRUSES?

ﬁ&m

= €

*

Turning point

Has arthing happened thal changed whal we were dong, or why?

grmm W weme K

Outcomes

Whal were the fnal oulcomes? D the story end hapoily?

grmm B s K e Q %

crine e —

Choose your own adventure — next steps

Vilral aver Uhe avadable aplons for progress? Whal would we bk fo hagpen nest? What
canwe golo gel there?

8 B we 2 e Q 4

=

Lessons

And the movais of the slory are

What next?

‘Was the process useful?

How could it be improved?

15 thare interast in continuing?

Next PWG for the group; indhidual responses as well?

Ay interest in contributing to paper or case study?

yyYyYvo yvwvyy

The tod is designed o achieve 3 goals (ongoing leaming, shared group leaming. ongaing
dOCUMENtation), Ang these the highest need goats FOr an S0aptve Iaming tooI? Are there
ainer Nngs it Should De aiming 0 o7

v

Is the functioning of the FWG a useful anea for reflection?

‘Would it be uzeful to 3ls0 look 3t development of NRM plans (Using previous workshop
Exercise a5 starting point7)

A4

{Once e Dol has been futher relnad) do you think it would De usend within your project /
Organisaton?

®  What would be the opportunities / bamiers for using the tool?
b Whal eise is required to make the tool more useful?

grms B wusmn £ e Q@ 4
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AppendixL  Website and Communication presentation

Update on web site developments
and webh communications

Cath Lovelock
The University of Queensland

Wha is in this space:

* DoE
— Govdex
* CSIRO
— Climate projections
— National project website {under development)
* Griffith
— Climate Change Adaptation Information Management
Support Project
— Directly funded from Dok
— TerraNova

Projections http://www.climatechangeinaustralia.com.au/

CSIRO site — where we enter

i\ Griffith

Support Project Objectives

Ensure that Element 2 outputs (data and information) is:
* Securely stored for the longterm (user driven)

e Ableto be discovered by NRM stakeholders

* Easily accessible for NRM groups

* Discoverable and re-usable by a range of secondary
audiences (e.g. LGAs, state Governrments, researchers
ete)

This slide from Sam Mackay
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TerraNova

The Australian National Data Service {ANDS)
funded Griffith University and the Queensland
Cyber Infrastructure Foundation {QCIF) to
develop a national information hub for climate
change adaptation data and information.

Wy GrEERiD
Long-term Storage Solution

Tersabiys NAM Wrbnite Iniegration Process

Dt 1 besman s

[IRT———

A one way street?
Supporting TerraMova uploads

torra ¢ nova
= =

Waicome 1o Torra Nova - The Australian
Climate Change Adaptaticn Information Hub

W SRt

Insert feight page report Insert title of eight page report
foi “é'.;f' o NRM Cluster for the Monsoonal North NRM Cluster
ot ot by - Subtite can be placed hare.

Insert title of eight page report
' for the SCARP NRM Cluster
utitie can e placod here

Nsect e of four page broehies Fact Shoot Zpp titla to be inserted hare for
the Murray Basin NRM Clu: !

for the Murray Basin NRM Cluster R S

Ssbit can be placed hev

Insert Poster Title (AD size) here for
the Murray Basin NRM Cluster region
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