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Climate Change Matrix
Work tool for the Climate Change ICG
	Climate related issue

	Comment/Rationale
	ATME Rec.
	Completed and ongoing processes answering to ATME Rec.

	Remaining questions/gaps/needs 
	Suggested action plan (for inclusion into CCRWP)

	1. Risk types 

	Threats

	1.1. Non-native species (NNS)
	There is evidence that non-native species are inadvertently introduced to Antarctica in significant numbers. Experience from environments around the world and from comparable environments in the Arctic and sub-Antarctic suggest that invasive species in Antarctica could have significant and irreversible impacts on the highly specialized Antarctic ecosystems. Impacts resulting from the introduction of non-native species to Antarctica or from moving native Antarctic species around within Antarctica are likely to be compounded by climate change. Understanding and acknowledging the risks for inter and intra continental introductions and establishment of NNS is necessary to inform the work of the CEP.
	22
	CEP

· Resolution (R6 (2011)) formally recognizing that the introduction of non-native species to the Antarctic region presents a serious risk to biodiversity and to the intrinsic values of Antarctica.

· Endorsement of a continent wide risk assessment for the establishment of non-native species in Antarctica providing regional guidance on areas of higher and lesser concern (CEP XV (203)).

· Endorsement of the Antarctic Conservation Biogeographic Regions as a tool which ia. will support the management of non-native species risks associated with moving between different regions in Antarctica (CEP XV (186)).
Other (SCAR, COMNAP, etc)

· SCAR is conducting ongoing research into non-native species, including the effects of climate change.
NOTE: Additional NNS-actions are identified under item 2.5

	Research needs include:

· Bio-regions / habitats most at risk of establishment;

· Species of most threat to Antarctica;

· Risks and mechanisms of human mediated transport of native species within the Antarctic;

· Understanding of natural transport mechanisms and how these might vary under climate change scenarios; 

· Improved understanding and long term monitoring of native biodiversity.
· Compilation of knowledge to support response measures and decision-making frameworks for eradication. 

· How a changing climate will affect the chances of survival, establishment, or completing the life-cycle of non-native species.
· Improve understanding of risks associated with non native species introductions in the marine environment (such as the introduction of species via hull fouling when a ship is at anchor)
Management needs include:

· Up-to-date records / maps / databases of non-native species incursions;

· Improved information sharing on actions taken by national programmes to reduce the risk of introductions and ongoing updates to the Non-native Species Manual.

· Development of approaches to enhance surveillance and monitoring;

· Development of response strategies to deal with suspected non-native species incursions.

· Is there a need to review IMO biofouling guidelines to see if they are adequate in the context of the Southern Ocean and vessels moving into and out of the region?
· Are existing practices adequate to minimize the risks of introducing marine species via biofouling in light of warming sea water? 
See also 2.5
	· Encourage national operators and SCAR to meet the research needs listed in previous column.
· Consider scientific advice when available, and act accordingly.
· Continue to develop and implement measures to prevent, monitor and respond to non-native species introductions,  including the marine environment.


	1.2. OA
	Ocean acidification is a consequence of rising global carbon dioxide levels that is predicted to have serious consequences for cold-water ecosystems.  Many of the organisms that are affected, and are predicted to be affected, are critical for ecosystem health.  The Southern Ocean will be impacted early by acidification due to its unique chemistry.  Climate ATME considered that AO must come high on the list of climate change related issues most likely to have maximum impact, likely as it is to have significant and ‘rapid’ impacts for management. 
	
	CEP
Other (SCAR, COMNAP, etc)

· The SCAR Ocean Acidification Action Group will launch a report in August 2014 which intends to define our present understanding of Southern Ocean acidification, document ecosystem and organism responses, identify present and planned observational and experimental strategies, identify gaps in our understanding of the rates and regionality of ocean acidification and define strategies for future Southern Ocean acidification research.  
	Research needs include:

· Improved understanding of the threats of ocean acidification to marine biota, including identification of species, habitats and areas most at risk;

· Identification of possible ocean acidification refuges for species or habitats identified to be at most risk.

· Identification of the broader ecosystem responses to ocean acidification.

Management needs include:

· Consideration of management tools, including specially protected species and area protection provisions that might be applied to species at risk from ocean acidification or to particular geographical areas.


	· Consider forthcoming SCAR report on Ocean Acidification and act accordingly, noting that some actions may best be advanced by the ATCM.

	1.3.  Changing ocean and marine ecosystems (excl. OA)
	Changes in temperature, oxygen levels, stratification, sea-ice duration and extent are expected to have (or are already having) major effects on organisms, such as influencing reproductive patterns, altering reproductive success, causing shifts in the competitive balance, species range, species composition, etc. 
Investigating the consequences of ocean warming and deoxygenation in the Southern Ocean could be an important area to focus in order to assess risk to marine based ecosystems.
	
	Other (SCAR, COMNAP, etc)

· Ongoing work to develop the Southern Ocean Observing System (www.soos.aq) as an important contribution for monitoring such changes

· The new SCAR Scientific Research Programme Antarctic Thresholds - Ecosystem Resilience and Adaptation (AnT-ERA) will provide important scientific information in this context.
	Research needs include:

· Ongoing oceanographic research and modelling to understand and predict Southern Ocean changes and the implications of those changes.

· Collaborative, long term monitoring of change through, for example, SOOS.

Management needs include:

· Consideration of spatial management responses.

· Consideration of implications for management of other human activities that may add to cumulative impacts.


	· Encourage research by national programs and SCAR.

· Consider scientific advice when available, and act accordingly.



	1.4. Warming of terrestrial ecosystems
	Changes in temperature are expected to have a major impact on organisms such as influencing reproductive patterns, alterning reproductive success, causing shifts in competitive balance, species range etc. Investigating the consequences of temperature and other climate indicators in the terrestrial Antarctica could be an important area to focus in order to assess risk to terrestrial ecosystems.
	
	
	
	

	1.5. Ozone depletion
	There are links between ozone depletion and climate change.  

Since about 1980 the ozone hole has had a major impact on the climate of the high southern latitudes, increasing the strength of the westerly winds over the Southern Ocean by 15-20%, slightly cooling much of the continent and decreasing the growth rate of plants.  Investigating the consequences ozone depletion could be an important area to focus in order to assess risk to Antarctic ecosystems.

	
	
	
	

	Threatened

	1.6. Species at risk
	Climate change is bringing increasing pressure on the Antarctic, affecting species directly or indirectly through affecting the physical environment on which the species depend. Understanding and acknowledging which species are at risk with regard to future survival is necessary to inform the work of the CEP.
	17, 25
	CEP
Other (SCAR, COMNAP, etc)
· SCAR has incorporated into its research programmes the identification of key species at greatest risk from climate change effects. A key requirement to improve our understanding of climate impacts on biodiversity is improved baseline knowledge of biodiversity itself, in particular in the terrestrial realm. This has been identified as a priority in the new SCAR research programme AntEco (State of the Antarctic Ecosystem). AntEco plans to use a range of techniques including compilation of existing survey data, data from new surveys and molecular work to progress our general knowledge of the abundance and distribution of Antarctic organisms.  
NOTE: Additional species directed actions are identified under item 2.3

	Research / Monitoring needs include:

· Increased data collection on population status, trends, vulnerability and distribution of Antarctic species;

· Improved understanding of multiple stressors and cumulative impacts for species at risk from climate changes.

· What level of monitoring/observing is required to ensure that the species and ecosystem effects of climate change are identified?
· What is the likely future conservation status of Antarctic species in light of predicted climate changes?
· Which species are likely to be most sensitive to a changing climate?

· Are there critical thresholds of change that would give rise to irreversible impacts?
Management needs include:

· Species status assessment reports;

· Consideration of how to apply the IUCN red list criteria on a regional basis for Antarctic
;


	· Encourage national operators and SCAR to meet the research needs listed in previous column.
· Consider scientific advice when available, and act accordingly.

· Continue to develop and implement measures to minimize impacts on species.

· Where necessary, develop management actions to maintain or improve the conservation status of threatened species.
· Review of the protected area network to better account for species at risk and for our knowledge of bio-geographic regions


	1.7. Habitats at risk
	Climate change is bringing increasing pressure on the Antarctic, affecting habitats in various manners. Understanding and acknowledging what types of habitats are at risk with regard to future preservation is necessary to inform the work of the CEP.
	17, 20, 25, 26
	CEP

· Endorsement of the Antarctic Conservation Biogeographic Regions as a tool which ia. will support the management of risks associated with habitat preservation (CEP XV (186)).
Other (SCAR, COMNAP, etc)

· SCAR has incorporated into its research programmes the identification of key habitats at greatest risk from climate change effects. For example, work is progressing under the auspices of AntEco and led by scientists in Australia, to delineate and understand the different terrestrial habitats in Antarctica, particularly in the context of biodiversity conservation and how habitats might change under a changing climate. See also comments re the need for baseline data outlined in 1.2
NOTE: Additional habitat/area actions are identified under item 2.4
	Research needs include:

· Ongoing refinement and delineation of Antarctic biogeographic regions;

· Information about which habitats are at risk, and how.
· Spatially constrained, coupled biophysical models to identify habitats most at risk under likely climate change scenarios, examples may include:

· Changing sea-ice extent and duration

· Changing snow cover and ground moisture and microclimate

· Changing melt and melt flows and consequences to lake systems
Management needs include:

· Identification and prioritization of Antarctic biogeographic regions under threat / impact from climate change;

· Protection of a representative area of each Antarctic Conservation Biogeographic Region;

· Protection of areas likely to provide refuges for species at risk;

· Protection of reference areas to be set aside for future research;


	· Encourage national operators and SCAR to meet the research needs listed in previous column.
· Consider research when available, and act accordingly.
· Continue to develop and implement measures to minimize impacts on habitats.
· Review of the protected areas network to account for habitats / regions at risk.


	1.8.  Permafrost ground at risk
	There are indications that Antarctic permafrost is warming. As the ground ice melts, the frozen landscape sinks and buckles, creating “retrogressive thaw slumps.” If Antarctica warms as predicted during the coming century, the melting and slumping could increase substantially as warmer air temperatures combine with sunlight-driven melting to thaw ground ice even more quickly. ACCE furthermore notes that 90% of Antarctic bases are located in regions susceptible to permafrost change Investigating the consequences of melting/warming permafrost in Antarctica could be an important area to focus in order to assess risk to terrestrial based ecosystems as well as logistical operations.
	
	Other (SCAR, COMNAP, etc)

· ANTPAS (Antarctic Permafrost and Soils) network, coordinated jointly by SCAR and the IPA (International Permafrost Association), plays a critical role in understanding terrestrial responses to climate change.  


	Research needs include:

· Improved understanding of permafrost changes and predictions of change;

· Improved understanding of likely environmental implications of such changes

Management needs include:

· Assessment of future implications of permafrost loss to Antarctic infrastructure and operations.


	· Encourage research by national programs and SCAR.

· Consider research when available, and act accordingly.
· National Operators to assess the risks of changes in permafrost to their intrastructure.

	1.9. Cultural remains at risk
	Cultural heritage structures could be subjected to a range of climate risks (decay, erosion, etc.) in a changing Antarctic climate. Understanding and acknowledging what remains are at risk with regard to future preservation is necessary to inform the work of the CEP. 


	
	
	Research needs include:

· Improved understanding of the response of exposure of historic structures to changing environmental conditions and the application of relevant conservation interventions.


	· Undertake risk assessment of climate risks to the list of historic sites and monuments and ASPAs designated for their historic value



	2. Management tools/approaches/actions which could be developed/used to take into account/respond to climate change 

	Management tools

	2.1. Risk assessment
	To better understand the specific risks that climate change poses to activities, and thereby also indirectly potential risks to the environment in which that activity takes place, one may use risk assessment as a tool. 
	7, 18, 29
	CEP

Other (SCAR, COMNAP, etc)
· Dedicated COMNAP workshop on the management implications of a changing Antarctica for NAPs, noting that individually, some NAPs have already begun to formally consider the implications of change for their programs.
	· There is likely to be a swath of risk assessments or EIAs or strategic environmental assessments that could (or should) be undertaken, including on native species; non-native species; habitats; activities and infrastructure - and on local, regional and continent-wide scales.  How these might be undertaken and prioritized merits consideration.

· Is there a link here with the developing Antarctic Conservation Strategy?
	

	2.2. Environmental Impact Assessment (EIA)
	The EIA process provides an opportunity to systematically integrate climate change into project planning/conduct. However, despite climate change being set as priorities, it is not being systematically integrated into EIA.  A review of the EIA process/framework, incl. EIA guidelines, to assess these in a climate change context may be useful.
	8, 18, 19, 29
	CEP
· CEP XVI updated 5-year workplan, indicating an intention to initiate a revision of the EIA Guidelines, including human footprint, wilderness, decommissioning of stations, etc. in the intersessional period 2014-2015.

Other (SCAR, COMNAP, etc)

	· Do the EIA guidelines provide adequate guidance regarding the need to take into the impacts of climate change into account in the environmental impact assessment process?
	· Update the EIA guidelines to take into account the impacts of climate change - for instance ensuring proposed long term facilities are suitably resilient and will not have an impact on species or habitats at risk;.  
· Update EIA guidelines to include section on non-native species (as recommended in  CEP NNS manual)

· Consider using the EIA tool for existing and ongoing activities and the cumulative effects of those activities rather than only for "new" activities

	2.3. Specially Protected Species (SPS)
	Climate change is bringing increasing pressure on the Antarctic, affecting species directly or indirectly through affecting the physical environment on which the species depend. SPS could be an important tool to ensure protection for identified species at risk. It may furthermore be important to consider climate change implications for species already identified as SPS, and whether further management action is required for any of these.  
	18, 19, 25, 29
	CEP
Other (SCAR, COMNAP, etc)
NOTE: Additional species directed actions are identified under item 1.2
	· Are the CEP SPS guidelines adequate to inform an assessment of the conservation status of Antarctic species?


	· Revise guidelines for the designation of specially protected species to support timely designation and de-designation of specially protected species as needed;

· Develop an approach to using the IUCN red list criteria on a regional as well as a global basis (see comment and footnote in 1.2 above).

	2.4. ASPA/ASMA
	Designation of protected and managed areas provides a useful tool that may assist in increasing the resilience of the environment to climate change effects by mitigating potentially antagonistic human impacts. Further, within the development of a systematic approach to the designation of protected and managed areas, consideration may need to be given to designating sites identified as being: actual or potential climate refuges; sites for future climate change related research, or reference areas. CEP need to consider that its means of applying protected and managed area management tools ensures sufficient flexibility to account for climate change effects.
	18, 19, 20, 24, 25, 26, 29
	CEP
· Welcomed United Kingdom’s offer to take forward work on classifying existing protected areas according to their vulnerability to climate change, and agreeing to consider the issues raised in WP 16 in its forward planning through the five-year work plan (CEP XIII (289)). 

· CEP XIII recognized these issues for further consideration (CEP XIII (289)):

· How to ensure a more strategic approach to ASPA selection and designation in light of climate change, particularly in regions of rapid change (incl. discussions of fast-track protection mechanisms and de-listing of sites).

· Particularities of ASPAs which contain, or whose boundaries comprise, ice-fronts. 

· Relevance of designating newly-exposed marine habitats protection following the collapse of ice-shelves to allow scientific research to establish baseline information and monitor further change.
· Whether further spatial protection for species that are particularly vulnerable to climate change is appropriate to minimise other impacts that might limit their survival in marginal locations

· The need for further or continued site-protection of species whose abundance or range has increased substantially under climate warming;

· The appropriateness to use the ASPA system to protect natural colonization and establishment events on the basis of their importance to science, and their uniqueness or rarity.


· Endorsement of revised Guide to the Preparation of Management Plans for Antarctic Specially Protected Areas in which issues related to climate change has been incorporated (CEP XIV (103)).

Other (SCAR, COMNAP, etc)
· The UK and Norway initiated a discussion about methodology for classifying existing protected areas according to climate change vulnerability, discussed at CEP XIV. The Chair encouraged the United Kingdom, Norway and interested Members to continue the work (CEP XIV (34)). 

· The UK and Norway has introduced for discussion the relevance and utility of adapting the concept of RACER (a conservation tool developed by the WWF for identifying and mapping places of conservation importance across the Arctic on the basis of ecosystem resilience) in the Antarctic context. Can potentially serve to identify areas relevant for protection.

· One of the key research priorities of the SCAR research programme AntEco is to maintain an applied focus on Antarctic conservation by improving the science needed for strategic and evidence based protected area development.

NOTE: Additional habitat/area actions are identified under item 1.3

	· Have we selected the right places to call special (i.e. representative areas or climate refuges)?.  
· Is the protected areas system being used responsively or proactively in a changing climate and environment?  

	· Conduct a review the protected areas system (or a sub-set of protected areas) in the context of a changing climate.
· Develop Guidelines for ASMA designation which includes climate change issues.  
· Continue to assess the vulnerability of existing protected areas according to climate change vulnerability (ATME Rec. 19).
· Continue to build on the Environmental Domains Analysis and Antarctic Conservation Biogeographic Regions to provide a sound basis for informing a systematic approach to Antarctic area protection and management.


	Management Action

	2.5. Minimising the introduction and transfer of NNS
	Impacts resulting from the introduction of non-native species to Antarctica or from moving native Antarctic species around within Antarctica are likely to be compounded by climate change. Having available the appropriate tools to avoid and minimize inter and intra continental introductions and establishment of NNS is of high importance.
	18, 19, 22, 23, 29
	CEP

· Adoption of Ballast Water Guidelines (R3(2006))

· Preparation and adoption of Non-Native Species Manual of guidelines and resources to assist Parties to meet the agreed objective for work on this issue (R 6(2011)). 

· Further elements added to the Non-Native Species Manual since its adoption: 

· Guidelines to minimise the risks of non-native species and disease associated with hydroponics (CEP XV (210)),.

· ‘Map of Antarctica showing the 15 Antarctic Conservation Biogeographic Regions’ (CEP XV (186)).

· Agreed to develop a surveillance strategy for areas at high risk of non-native species establishment. Such a strategy should include a mechanism to differentiate natural from anthropogenic colonizations (CEP XV (203)).

NOTE: Additional NNS-actions are identified under item 1.1

	· Are existing practices adequate to minimize the risks of introducing marine species via biofouling in light of warming sea water? Though this is possibly more relevant for vessels moving in and out of the region – but the question could be posed to cover both ships moving into and out of the Antarctic and movements within the region.
· Is monitoring of sites where ships anchor on a regular basis sufficient in light of the threat from introduced marine species and the predicted warming of the seas in response to global warming? Most introduced species via hull fouling occur while ship is at anchor and not while underway.
· Is there a need to review IMO biofouling guidelines to see if they are adequate in the context of the Southern Ocean and vessels moving from region to region?
See also 1.1 – which focuses on ships moving into and out of the region
	· Continue to develop the Non-Native Species Manual, with the input of SCAR and COMNAP. Consistent with Resolution 6 (2011).
· Develop surveillance approaches for non-native species establishments in the light of climate change

· Develop a response strategy for dealing with any suspected non native species introductions
· The further work requirements identified in the CEP Non-Native Species Manual.


	2.6. Clean-up of past waste disposal sites and abandoned work sites 
	The ATME meeting report notes that ‘climate changes could accelerate localised release of contamination from past waste disposal sites and abandoned work sites through increased melting’
	
	CEP

· Adopted a Clean-Up Manual (CEP XVI (52)) recalling that the ATME had noted climate changes create the potential for localised release of contamination from past waste disposal sites and abandoned work sites through increased melting.
	· See further work requirements identified in Clean-Up Manual.

· Is climate change likely to increase mobilization of contaminants and exposure of species/ecosystems to contaminants?

· How will species/ecosystems respond to exposure to contaminants in a changing climate? - will they become more sensitive/more vulnerable to the potential synergistic effects of multiple stressors?

	· Further develop Clean-Up Manual, as recommended in Resolution 2 (2013).

· Encourage National Programmes to assess which sites of their past activity (not yet cleaned up/remediated) are more likely to be affected by climate change, in order to prioritise their work.

	2.7. Energy efficiency
	Use of alternatives (e.g. wind, solar, biofuels, etc) to imported fuel oil and gasoline are desirable. Activities in Antarctica are not a

major cause of climate change, but can provide the world with information about changes in the Antarctic region which can affect the rest of the planet. 
	4, 5, 6
	CEP

· Requested a report from COMNAP on the implementation of its Best Practice Energy Management Guidance (CEP XIII (371)).
Other (SCAR, COMNAP, etc)
· COMNAP presented an overview of best practice for energy management with guidance and recommendations, describing national programmes’ progress on voluntary implementation of adopted guidance and recommendations (CEP XVI (70)).
	· More active consideration should be given to promoting the use of renewable energy sources, especially wind and solar power. Stations should share best practices regarding renewable energy sources amongst each other.

	· Encourage COMNAP to develop a best practice guide on renewable energy use in Antarctica?



	3. Increased knowledge/ understanding

	3.1. Research
	Increased understanding of climate processes and climate change, as well as an understanding of species-specific responses to environmental change in Antarctica, is important to enable more accurate prediction of future climate change on a global level, as well as to inform the discussions and decision making processes related to management in Antarctica.
Black carbon and other short-lived climate pollutants (SLCPs), especially from local and southern hemispheric sources, may be hastening warming and melting in Antarctica.  Analysis of the extent of SLCP emissions and impacts on Antarctica, especially from local sources, could be explored further.
	10, 11, 12
	CEP

· CEP has recognize the need for regular update reports on climate change from SCAR, noting the importance of a regular flow of information on climate research and the implications to support the ongoing work of the Committee (CEP XIII (380)).

· The Committee noted that BC and other SLCPs could be considered in the ICG on climate change (CEP XVI (73)).

Other (SCAR, COMNAP, etc)
· In 2012 SCAR approved five new Scientific Research Projects which all are relevant to increasing our knowledge about climate change in Antarctica (State of the Antarctic Ecosystem, Antarctic Thresholds – Ecosystem Resilience and Adaptation, Antarctic Climate Change in the 21st Century, Past Antarctic Ice Sheet Dynamics and Solid Earth Response and Cryosphere Evolution.
· Refer to WMO’s World Weather Research Programme’s (WWRP) Polar Prediction Project (PPP) (see link via http://www.wmo.int/pages/prog/arep/wwrp ... ew_en.html) and to the World Climate Research Programme’s (WCRP) (http://www.wcrp-climate.org/ ) Polar Climate Predictability Initiative (PCPI).  Both PPP and PCPI are part of the umbrella WMO Global Integrated Polar Prediction System (GIPPS) (eg see http://polarprediction.net/en/home).

· Black Carbon in the Cryosphere project (ASOC)

· ASOC presented IP65 (CEP XVI) on BC impacts

· EC, U.S., UK scientists with World Bank released modeling results late in 2013 showing significantly lower radiative forcing over Antarctica from BC and methane reductions.

	
	· Encourage research by national programs and SCAR.

· Consider scientific advice when available, and act accordingly.

	3.2.  Mapping/Baseline studies
	It is important to improve our knowledge of baseline biodiversity,  in particular in the terrestrial realm,  against which the impacts of climate change can be assessed.  


	
	CEP

Other (SCAR, COMNAP, etc)
· SCAR has incorporated into its research programmes the identification of key species at greatest risk from climate change effects. A key requirement to improve our understanding of climate impacts on biodiversity is improved baseline knowledge of biodiversity itself, in particular in the terrestrial realm. This has been identified as a priority in the new SCAR research programme AntEco (State of the Antarctic Ecosystem). AntEco plans to use a range of techniques including compilation of existing survey data, data from new surveys and molecular work to progress our general knowledge of the abundance and distribution of Antarctic organisms.  

	
	

	3.3. Monitoring
	Increased understanding of climate processes and climate change in Antarctica is important to enable more accurate prediction of future climate change on a global level, as well as to inform the discussions and decision making processes related to management in Antarctica. 

Indicators such as temperature and salinity suggest that the oceans are undergoing significant variability and change, but the dilemma is that these results could just as easily be a natural mode of oceanic variability along time-scales ranging from years to decades. To separate anthropogenic from natural effects is challenging and to do so we need to substantially improve the existing observational system across the world’s oceans, as well as foster the development of more complex and comprehensive models of the climate system.
	13, 14, 15, 16, 17, 19, 22,27
	CEP

· CEP welcomed the suggestion of a joint CEP/SC-CAMLR meeting on monitoring, and encouraged proposals regarding biodiversity and monitoring to be submitted to its next meeting to enable it to prepare for such a workshop (CEP XIII (421)).

· Endorsed the potential for remote sensing to contribute significantly to future environmental monitoring programmes, including in the context of protected area management and monitoring the impacts of climate change (CEP XIV (264)).

· Acknowledged the potential use of GIS techniques as a method for monitoring changes in species distribution and abundance at fine scales, which could be coupled with remote sensing technologies for monitoring changes at macro scales for both species and the environment (CEP XV (240)).

· Recognised the value of applying consistent monitoring methodologies at ASPAs so that changes in species diversity and abundance can be compared continent wide to obtain a more comprehensive understanding of climate change effects in Antarctica (CEP XV (240)).

· Endorsed the monitoring of emperor penguin colonies using remote sensing techniques to identify potential climate change refugia, and encouraged Members to undertake similar work in other regions of Antarctica.  The Committee also noted that other techniques should be used to complement remote sensing, and welcomed the offer of the United Kingdom to lead informal electronic discussions on the issue during the intersessional period (CEP XVI (176)). 

Other (SCAR, COMNAP, etc)
· In the marine realm, the SCAR/SCOR Southern Ocean Observing System (SOOS) based in Australia is crucial for monitoring (www.soos.aq)

· WMO champions the need for a Global Cryosphere Watch (GCW) http://www.globalcryospherewatch.org/
· Australian scientists have initiated discussions with international colleagues on the possible development of an Antarctic Nearshore and Terrestrial Observing System (ANTOS). This will be discussed at the 2014 SCAR Business meetings in August 2014.

	· Develop a broader consideration of what monitoring data will be required by the CEP and SC-CAMLR for the purpose of synergy and joint effort. 

· Which species/ecosystem processes are likely to be most sensitive to climate change?
· Can spatially constrained, coupled biophysical models help identify places most vulnerable to climate change that can be used for monitoring the early effects - or least vulnerable places that may be candidates as refugia?
	· Hold second joint CEP/SC-CAMLR workshop, focusing on monitoring,  area protection and climate change.

· Encourage support for efforts within SCAR to develop an Antarctic Nearshore and Terrestrial Observing System



	3.4. Information access
	Information about climate change is the backbone of discussions and decision making. CEP needs to consider innovative ways of ensuring that relevant and up-to-date information is available to support its discussions and the advice it provides to the ATCM.
	15, 19, 20, 21, 28
	CEP

· Noted the importance of having ready access to information to support the Committee’s work, supported the concept of an Antarctic Environments Portal and looked forward to hearing from New Zealand, SCAR, Australia and interested Members on progress in developing a demonstration model (CEP XV (10)). The Committee welcomed the progress to develop an Antarctic Environments Portal, and encouraged further development on this initiative, asking that the Committee were given an update on progress at CEPXVII (CEP XVI (13)).  
Other (SCAR, COMNAP, etc)
· SCAR provides regular updates on state of knowledge

· NZ (&other) developing Antarctic Environments Portal aiming to facilitate the link between Antarctic science and the CEP by providing ready access to independent, science based information on priority issues.
· WMO’s Global Framework for Climate Services (see http://www.gfcs-climate.org/ ) under which WMO encourages the establishment of Regional Climate Centres and Regional Climate Outlook Forums (e.g. see http://www.wmo.int/pages/prog/wcp/wcasp ... casts.html

 "http://www.wmo.int/pages/prog/wcp/wcasp/clips/outlooks/climate_forecasts.html"http://www.wmo.int/pages/prog/wcp/wcasp ... casts.html). Here WMO strongly supports the establishment of Polar Climate Centres and Polar Climate Outlook Forums.
	· It is of fundamental importance (and increasingly so in the context of a changing Antarctic climate) that science knowledge is made more readily available to the CEP and the ATCM and in a policy-ready format. The Antarctic Environments Portal aims to facilitate the link between science and policy by providing high quality, accurate and up-to-date information for the CEP to draw on in conducting its business and providing advice to the Treaty Parties.
	

	3.5. Outreach 
	Ensure appropriate understanding by community as a whole
	11
	
	
	· Contribute to outreach activities led by ATCM, if requested.


� Issues identified by the CEP as important/relevant to discuss and consider potential measures/actions. 


� Actions that CEP has requested from others to inform future CEP discussions/deliberations or direct CEP initiatives to develop management tools.


� Currently the specially protected species guidelines provide for the application of the IUCN red list criteria based on the population status of any species on a global basis.  But for some species, there may be merit in applying the criteria on a regional (south of 60o South) basis.  Whilst the global population might be in good shape, the status of the regional population might be in decline.





