Pacific Region
Updated: June 7, 2010

	Categories
	Needs Identified
	Assets NOAA Brings or NOAA Capabilities
	Gaps
	Recommendations

	Science 
	From Pacific Assessment (2001), Chapter 4:

1. Providing Access to Fresh Water
• Evaluate groundwater capacity
• Sustain commitments to collection of basic data on rainfall, stream flow, water/well levels and climate;

• Develop enhanced demographic mapping capabilities that can be combined with other data;

• Future probabilistic scenarios of stream flow at basin scale

2. Protecting Public Health

• Enhance studies and expand information on the links between climate variables (e.g. temperature, rainfall and tropical cyclones) and infectious diseases (including vector-borne diseases and freshwater and diarrheal diseases);

• Identify disease- and vector-specific environmental triggers and thresholds;

• Improve understanding of the health-related consequences of climate variability and change on key sectors, particularly water resources and agriculture;

• Explore “contextual vulnerability” in terms of nutritional status, immune status, previous control efforts and previous experience with extreme events, especially droughts;

• Conduct case studies to document use of climate forecast information in health applications, and address issues related to the multi-year sequences of events that link climate variables to changing health conditions;

• Develop and evaluate new methodological approaches to supplement current statistical methods, which do not always work for climate and health studies.

3. Ensuring Public Safety in Extreme Events and Protecting Community Infrastructure

• Develop site-specific models of climate change consequences for extreme events;

• Improve understanding of the South Pacific Convergence Zone, the Intertropical Convergence Zone, and the Pacific Decadal Oscillation (also known as Interdecadal Pacific Oscillation) as they affect extreme events;

• Conduct topographic, hydrographic and other mapping at higher resolutions to better support risk analyses of islands, atoll islands in particular;

• Improve and diversify tools used to assess economic and social impacts of climate extremes;

• Conduct island-specific vulnerability assessments of at-risk populations, critical industries and infrastructure;

• Assess and identify critical gaps in emergency response capabilities, including the roles of agencies at all levels of government;

• Continuously monitor sea-level variability and trends over the short- and long-term, and use the data to examine inundation and flooding and develop predictive capabilities;

4.  Producing accurate, high resolution forecasts/outlooks both in the seasonal/ interannual period and long term climate change

· Improved seasonal to multi-year drought forecasts

· Improved water supply forecasts

· Forecast and analysis of climate extremes

· Changes in climate and hydrologic forecast accuracy in a changing climate

· Downscaling of models to regional and local levels to provide useful information over ocean, coastal, and land areas

· Integrated models to support physical and ecological decision making  

5. Detecting and quantifying climate change impacts to support future decision making in adaptation and mitigation areas

· Long term, high quality monitoring networks 

6. Providing long term forecasts for sea level rise

· Infrastructure planning

· Required coastal areas mitigation

7.  Fisheries and Ecosystems:  Invasive species, ocean acidification, decreased calcification, species extinction, habitat loss and degradation, increased fishing pressures, and species migration

• Assessments of the socioeconomic impacts of damage to the ecosystem related to climate change.
• Better understanding of the links between bleaching events and the impacts to the marine environment.
• Improved coupled ocean-climate models to better understand the spatial and temporal patterns of ocean warming.
• High resolution mapping of all islands including characterization of the extent and thickness of erodable substrate is required.
• Develop shoreline evolution models, with elevation, bathymetric, hydrodynamic and geologic substrate data inputs, to indicate the effects of sea-level rise on sediment transport and resulting evolution of sandy cays and impacts on terrestrial habitats.
• Development of strategies for mitigating hazards posed by sea-level rise using, for example, beach nourishment projects.
• Use output from coupled ocean-climate models (IPCC models) to examine how ENSO dynamics might change in the future and where these changes might have the greatest impacts on island environments.

• Develop models that downscale the IPCC model output that have specific relevance to island ecosystems.
• Improved spatial and temporal estimates for the Pacific of future changes in key physical and chemical parameters, including temperature, ocean pH, sea level rise, storm intensity, and ENSO dynamics.
• Better tools (models) that permit downscaling from basin-scale models output to islands and atolls.
8.  Climate Variability:  ENSO, Pacific Decadal Oscillation (PDO), sea level rise, and long-term inundation


	NOAA agencies:

- NOAA Integrated Data and Environment Applications -Center (IDEA) 
- NMFS Pacific Islands Fisheries Science Center
- Pacific ENSO Applications Climate Center (PEAC)

- Sea Grant Programs

- NWS Climate Prediction Center

- Climate Test Bed

- NWS Climate Services program

NOAA’s Involvement with:

- Pacific Climate Information System (PaCIS)1

- Pacific Risk Management ‘Ohana (PRiMO)

- Pacific RISA (Regional Integrated Science and Assessment Program)
University of Hawaii:

- School of Ocean and Earth Science and Technology (SOEST)

- International Pacific Research Center (IPRC)/Asia Pacific Data Research Center (APDRC)
- Pacific Islands Ocean Observing System (PacIOOS)

- Hawaii Institute of Marine Biology (HIMB)
- University of Guam Water and Environmental Research Institute (UOG WERI)

- Pacific Island Global Climate Observing System (PI GCOS)

- Pacific Islands Global Ocean Observing System (PI GOOS)

State, territories and county government agencies:

- Australia Bureau of Meteorology (BoM)

- New Zealand National Institute of Water and Atmospheric Research (NIWA)

- World Meteorological Organization Region V (Pacific Ocean and south east Asia)

1. Pacific RISA has a complimentary (and perhaps deeper) network of stakeholders on Pacific Islands outside of Hawaii (Tribble)

2. Pacific RISA is inherently more tied to NOAA coastal, oceanographic, and fisheries work than PICCC (Tribble)

3.  Knowledge, methods for conducting assessments, but need financial resources– IPRC (Anderson)

4. Knowledge, methods for conducting assessments, but need financial resources– HCE-UHSSRI, + …. (Anderson)

5. NOAA brings to the table observational networks, personnel, dissemination network, knowledge, education/outreach (PREB), science, coordination, leadership, resources, and finance support

1 The PaCIS Action Plan contains a detailed matrix summarizing the contributions of NOAA and non-NOAA regional partners to the Pacific climate program.  This matrix is available upon request.

	1. Models and observational networks to meet the need for local sea level rise projections
2. Methods to apply climate science information for local planners to understand and use in planning decisions  
3. Activities to enhance understanding of regional climate risks and consequences with a focus on elucidating the physical processes that drive climate change and variability, as well as climate-society linkages, in order to deliver climate risk and consequence information to decision makers. 
a. 
Activities for coupled atmosphere-ocean system to enhance our understanding of the impacts of long-term climate variability and change on Pacific Island populations, communities, and ecosystems at multiple spatial and temporal scales for decision support.  Example activities include:

· Global and regional climate models to fully include considerations such as marine cloud properties and boundary layer structure for atmospheric models.1
· Explicit high-resolution models and other techniques to estimate tropical cyclone changes (frequency, location, and intensity) in an altered climate.2  

· Global and regional climate models which include ocean dynamics (e.g., circulation, currents, and hydrographs) and ocean-cryosphere interactions.3  
· Models at multiple geographic and temporal scales, including the downscaling (numerical an statistical) of global models, that integrate data from multiple inventories, remote sensing, and observation sites to define the range of variability at local sites.4
· Processes governing global absolute sea-level rise including volume changes due to temperature and salinity changes, as well as changes to glaciers, ice caps, and terrestrial water reserves in a changing climate.3   
· Processes governing local relative sea-level rise including those related to land movement, as well long-term trends and probability of exceeding extreme water levels in a manner that accounts for non-stationary

· Climate-sensitive sectors (e.g., water resources, agriculture, transportation, tourism, and coastal resources) impacted by rising air and ocean temperatures, changes in rainfall patterns, and changes in coastal inundation and erosion and ocean acidification.
 ADDIN EN.CITE 
5-8

· Impacts of the changing climate on Pacific Islanders’ terrestrial and marine resource use, livelihoods, and cultural traditions.9
b. Activities to understand climate-society linkages in terms of the health, socio-economic, and cultural impacts of a changing climate for Pacific Islanders for decision support. Example activities include:

· Patterns of emerging infectious diseases and other health risks impacts on vulnerable population groups (especially those exposed to multiple hazards) using disaggregated data, focusing particularly on exposure pathways.7,10
· Potentially nonlinear interactions for small-island developing states between multiple socio-economic stresses (e.g., rapid and unplanned movement of rural and outer-island residents to major population centers, political instability, rising poverty and external debt, deteriorating or hazard-prone infrastructure) and ecosystem stresses (land-based pollution, invasive species, migration, etc) under a changing climate.11
· Diverse mental models of connections between atmospheric processes and people (e.g., through narratives reflecting traditional or local environmental knowledge) and socio-cultural factors affecting perceptions of climate risks and willingness to take protective action.12
· Important thresholds, tipping points, and transitions of ocean, coastal, upland, and inland ecosystems under alternative climate scenarios to meet the need of resource managers so they can anticipate those changes and plan accordingly.
 ADDIN EN.CITE 
4,11,13

· Projections of climatic conditions togther with stochastic hydrologic models to identify drought patterns and to assess the sustainability of ground water resources for future forecasts/outlooks.
 ADDIN EN.CITE 
7,11,14

4.  Activities for decision support and risk communications which focus on developing models, evaluating tools, and examining the intersection of different types of knowledge.

a. Multi-system models (including environmental, economic, health, social, and cultural information) that integrate linkages among climate and other stressors for decision making in resource management (water, land use, wildlife, marine). Example activities might include:

· Past and current extreme climatic events case studies (e.g., high seas, storms, heavy rain, drought) to provide information to support scenario development for coastal land-use planning and resource management, for establishing infrastructure (e.g., roads, water, and sewer) design criteria and validating physical and hydrological models.3,6
· Various climate-change scenarios based on downscaled climate models as input for decision-support systems at a local level to examine how to increase and maintain the sustainability of island ecosystem services (water supplies, wildlife and fish populations, endangered species, etc.) under a changing climate.4,9
· Decision-support tools for identifying and prioritizing risks, for example by using environmental, socio-economic, and cultural information to enhance early alerts for health threats.10,13
b. Strengths and limitations of decision-support and risk-communication tools:

· Uncertainty estimates of future change in resources to support risk analyses for management strategies.
 ADDIN EN.CITE 
4,11

· Differences among (and challenges of) various approaches and techniques for modeling storm inundation for Pacific Islands to improve risk managers’ decision making about how to increase resilience to storm surge and high surf.15
· Case studies of specific weather and climate events (e.g., Typhoons Chataan and Isa, 1997-1998 drought, and Hurricanes Ofa and Val) to examine how meteorological services operated during these events and determine the strengths and weaknesses of their early warning decision processes under conditions of uncertainty, especially across political jurisdictions.13
· Regional climate information system which meets the of all stakeholders’ demand for the information.8,13
· Metrics of the effectiveness and acceptability of alternative science delivery mechanisms and modes of communication (e.g., video conferencing, webinars, face-to-face) among scientists and diverse stakeholders (e.g., resource managers, private landowners, policy makers, community groups) attempting to develop and implement adaptation strategies collaboratively.

c. Intersections of scientific, traditional, and local knowledge, identifying points of convergence and divergence that facilitate or impede decision making and risk communication:

· Use of several indicators from climate science and traditional and local knowledge which can be used together to increase confidence in forecasts of climatic conditions, particularly in places where there is limited scientific or instrumental data.16 

· Value of scientific, traditional, and local approaches to predicting weather and climate, as measured by improvements in health or more efficient use of resources.6,10
· Interdisciplinary methods to examine how traditional or local knowledge can be used to improve resource management (e.g., for examining how the Ahupua‘a Resource Management System combines science with traditional Hawaiian knowledge and practices to optimize use and conservation of resources).6,11
· Information, dissemination methods, and participatory approaches that are most effective in engaging diverse decision makers in a regional climate information system.7
5. Research activities for climate-adaptation capacity needs focused on developing assessment techniques and conducting integrated evaluations.

a. Robust methods and tools for assessing distinct quantitative and qualitative components of diverse adaptation strategies:

· Standardized methods for representing uncertainty, the relative value of future benefits (e.g., discounting) of adaptation programs, and the achievement of equity. These methods would assess the costs and benefits of investing in various adaptation strategies at the regional or local level.

· Tools for analyzing the cost-effectiveness and social acceptability of alternative management and adaptation options at a local scale, taking into account the uncertainty and extended timeframes associated with climate change.
 ADDIN EN.CITE 
7,11

· Best practices for assessing environmental, economic, health, social, and cultural impacts from adaptation policies (such as increasing use of wastewater in the agriculture and water sectors).10
b. Multi-dimensional, integrated evaluations of alternative adaptation programs, using the methods and tools described above:

· Estimations of the contribution of climate change to the burden of mortality and morbidity, with greater attention to mechanisms such as the effects of population displacement or food and water insecurity and the degradation of other ecosystem services.10 

· Capacity and availability of resources for responding to climate-related events (e.g., inundation, drought) at a local level to minimize impacts and the subsequent need for external post-disaster assistance.
 ADDIN EN.CITE 
7,15

· Unintended consequences of policies and management strategies (e.g., the impacts of armoring shorelines with sea walls and levees) embedded in adaptation plans.15
· Climate adaptation law and policy implications using place-based legal and decision analyses that accommodate the continual, unpredictable, and nonlinear transformation of complex ecosystems.6,17
6.  To support the need for implementation of an effective program of regional downscaling and local applications.
a.  Knowledge of existing and planned activities in regional modeling and downscaling and assess their applicability in/for the Pacific
b.  New tools, products, and services in response to user needs
c.  Feedback to national, regional and international climate modeling, prediction and diagnostic centers

7.  To support the need for understanding of nature and consequences of climate extreme events in region.
a. Integration of historical databases on climate related extreme events in the region; including  actual events (e.g., tropical cyclones) as well as climatic teleconnections (e.g., ENSO or Pacific Decadal Oscillation)
b. Consolidation and expansion of historical database on the demographic and socioeconomic impacts of those climate related extreme events and adaptation strategies
c. Integration of indigenous/traditional and local knowledge and practices

8.  To support the need for resilience through understanding of regional vulnerability and support for climate adaptation.
a. Development of a long term plan for Pacific RISA in context of PaCIS (regional Pacific climate risk management)
b. Contribution to Intergovernmental Panel on Climate Change (IPCC) and other regional climate assessment activities
c. Identification of research and service needs and opportunities to enhance resilience and support sustainable development

8.  Coastal and Marine Spatial Planning (CMSP):  mostly technical.  We don’t have one cohesive data viewer to interact with all the appropriate data.  Existing data viewers and systems can be merged or adjusted to serve this purpose.  Also, we don’t have the pointers to all the relevant data sets or the understanding of what the gaps and biases are in most large spatial data sets we do have.  PacIOOS is doing so through both Hawaii and Insular Pacific-centric GIS and data viewing systems that are in initial and on-going development.
	1. Continued research on locally relevant downscaling of GCMs (Tribble).

2. Bring together the components of global change into a single picture of future conditions. In other words, we have sea level rise projections, we have (I think) some forecasts about basin scale processes (ie ENSO and large storms), and we are getting a picture about changes in orographic precipitation. But I'm not sure that these are being woven together to say (for example) "In 2050, under these specified C-emission conditions, our habitable coastlines will look like XXX, our storm frequency and intensity (both flooding and coastal inundation) will look YYY, and our watersheds (ecology and hydrology) will look like ZZZ. So in total, we need to plan for a future that looks like XYZ". (Tribble).

3. Hydrological and coastal research (Tribble)

4. Downscaled, localized climate information, specifically in relation to water projections (Anderson)

5. Socioeconomic risk and vulnerability assessments by island jurisdiction, by island (Anderson)

6. Support/funding for projects that increase links of traditional ecological knowledge and climate change (ie, oral history comparisons with historical climatologies) (Anderson)

7. Gender analyses of risk and vulnerability, adaptive capacity assessments (Anderson)


	Products / Services / Partnerships 
	1. Providing access to fresh water

* Prepare island-specific inventories of freshwater resources available from rainfall, surface water, groundwater and submarine groundwater discharges (freshwater flows that

emerge below the high tide level along the coast);

• Develop historic baseline information for water tables;

• Prepare long-term forecasts of climate variability (ENSO and monsoon activity), paying particular attention to advance prediction of drought events, especially onset,

severity, duration and demise;

2. Protecting Public Health

• Encourage integration of local knowledge and traditional adaptation practices in the development and implementation of response strategies;

• Compile the results of United Nations and other studies of healthcare, public health and disasters in the Pacific, and create linkages to existing public health and emergency response information centers and programs;

• Update plans for provision of healthcare services and emergency healthcare plans;

• Develop higher-resolution data on both climate and health variables, and localized data on climate and health;

• Reconcile differences in scale among climate, health, socioeconomic and other data, and adapt Geographic Information Systems (GIS) for use in studies of climate in island settings;

3. Ensuring Public Safety in Extreme Events and Protecting Community Infrastructure

• Conduct topographic, hydrographic and other mapping at higher resolutions to better support risk analyses of islands, atoll islands in particular;

• Formulate contingency plans for specific disasters in each island jurisdiction.

· Information on wave and water level 18-20
· Information  on tropical storms, coastal flooding, rainfall 21,22
4. Sustaining Agriculture

• Collect and disseminate information on drought- and salt resistant varieties of subsistence and cash crops that have proven resilient in Pacific Island settings;

• Improve access to climate variability forecasts (e.g., ENSO forecasts) for agricultural agencies, extension agents, farmers and ranchers;

5. Sustaining Tourism

• Document the effects of current climate conditions on the tourism industry;

6. Promoting Wise Use of Marine and Coastal Resources

• Strengthen programs dedicated to long-term monitoring of ecosystems and relevant human activities, to ensure adequate documentation of baselines and responses to climate variability and change;
7.  Fisheries and Ecosystems:  Invasive species, ocean acidification, decreased calcification, species extinction, habitat loss and degradation, increased fishing pressures, and species migration.

8.  Climate Variability:  El Nino Southern Oscillation (ENSO), Pacific Decadal Oscillation (PDO), sea level rise, and long-term inundation

9.  Coastal and Marine Spatial Planning (CMSP) – the Pacific Region can prototype development tools and services.
	NOAA agencies:

- NWS Weather Forecast Offices and NWS Weather Services Office

- NOAA Integrated Data and Environment Applications -Center (IDEA) 

- Pacific ENSO Applications Climate Center (PEAC)

- Sea Grant Programs

- NWS Climate Prediction Center

- Climate Test Bed

- NWS Climate Services program
- NOAA Regional Climate Services Director

- NOAA Regional Coordinator

PROG and PREB
NOAA’s Involvement with:

- Pacific Climate Information System (PaCIS)1

- Pacific Risk Management ‘Ohana (PRiMO)

- Pacific RISA (Regional Integrated Science and Assessment Program)
University of Hawaii:

- School of Ocean and Earth Science and Technology (SOEST)

- International Pacific Research Center (IPRC)/Asia Pacific Data Research Center (APDRC)

- University of Guam Water and Environmental Research Institute (UOG WERI)

- Pacific Island Global Climate Observing System (PI GCOS)

- Pacific Islands Global Ocean Observing System (PI GOOS)
- USGS Pacific Island Ecosystems Research Center

- Pacific Islands Climate Change Cooperative
State, territories and county government agencies:

- Australia Bureau of Meteorology (BoM)

- New Zealand National Institute of Water and Atmospheric Research (NIWA)

- World Meteorological Organization Region V (Pacific Ocean and south east Asia)

1. Pacific RISA has a complimentary (and perhaps deeper) network of stakeholders on Pacific Islands outside of Hawaii (Tribble)

2. Pacific RISA is inherently more tied to NOAA coastal, oceanographic, and fisheries work than PICCC (Tribble)

3. Knowledge, methods for conducting assessments, but need financial resources– IPRC (Anderson)

4. Knowledge, methods for conducting assessments, but need financial resources– HCE-UHSSRI, + …. (Anderson)

5. NOAA brings to the table observational networks, personnel, dissemination network, knowledge, education/outreach (PREB), science, coordination, leadership, resources, and finance support

6. NOAA Coastal Services Center (Has technical contract in place that allows states, federal agencies to put money toward purchasing geo-spatial data thru use of an interagency agreement)
7. NOS Center for Operational Oceanographic Products and Services (CO-OPS) & National Data Buoy Center (NDBC) – (NDBC has standardized monitoring sets that can be put on buoys & CO-OPS can take over operational running and forecasting from buoy data)
1 The PaCIS Action Plan contains a detailed matrix summarizing the contributions of NOAA and non-NOAA regional partners to the Pacific climate program.  This matrix is available upon request.

	1. Full analysis of available climate data and information.

2. New buoys, observing instruments, and upkeep to collect required observations to provide decision support 
3. Near-term products resulting from research designed to enhance understanding of regional climate risks and consequences might include the following:

·  A review of basic, physical, climate-change science issues in the Pacific Islands which could be included in the International Panel on Climate Change Assessment Report V.

· Guidance on long-term climate changes expected in the region, based on high-resolution statistical downscaling and model simulations.

· Analysis of current trends and patterns of climate-related extreme events and how these might be changing in a changing climate.

· Integrated assessments of climate impacts on coupled natural-human ecosystems to determine vulnerabilities across various spatial and temporal scales.

· A concise, approachable, and authoritative synthesis of what is known, uncertain, and unknown regarding potentially nonlinear interactions between multiple socio-ecological stresses on small-island developing states.

· A survey of diverse community members to provide a characterization of alternative understandings of climate processes and their impacts and key socio-cultural factors affecting societal those understandings and likely responses.

4. Near-term products resulting from research designed to improve decision support and risk communication might include the following:

a. Quantitative and qualitative tools to assist in the analysis of the environmental, economic, health, social, and cultural impacts of climate variability and change on Pacific Islands’ socio-ecological systems.

b. Data sets that can be used by multiple government agencies and other organizations as input into local models or to generate information (e.g., for newsletters).

c. Educational tools (courses, workshops, manuals, models) for resource managers and policymakers, teaching the principles of climate science in a Pacific Island context and its applications to planning and managing sustainable island ecosystems under a changing climate. 

d. New tools for integrating scientific information with traditional and local knowledge.

5.  Near-term products resulting from research designed to improve Pacific Island climate adaptation strategies might include the following:

a. Enhanced quantitative and qualitative methods and tools for assessing environmental, economic, health, social, and cultural impacts of alternative climate adaptation strategies on Pacific Islands’ socio-ecological systems.

b. An integrated strategic evaluation of local, regional, and national policies and management and adaption actions for Pacific Islands, including a concise, approachable, and authoritative synthesis of what is known, uncertain, and unknown regarding Pacific Island climate adaptation plans.

c. A systematic evaluation of the effectiveness of environmental and health interventions and risk communication strategies for dealing with climate-sensitive health risks, over a range of contexts, and whether they will be compromised by a changing climate.

6. To meet the need to develop and routinely evaluate PaCIS services: 
a. Evaluation of current products and services, identification of gaps, and recommendations of changes       
b. Formalize joint climate products/ services test bed for the Pacific

i. Development of  evaluation criteria

   ii. Development of an effective method of transitioning new applications to operations 
iii. Creation of criteria and guidelines to evaluate the usefulness of new products and services (NCEP/CPC, NWS Climate Services)
c. Identification of requirements for new research, observations, services and training

7. To support consistent and coordinated regional climate information services.
a. Participation in regional coordination activities (e.g., regional forecast teleconferences)
b. Contribution to the emergence of a WMO RA V RCC 
c. Participation in regional climate risk management coordination activities (e.g., PRiMO)
8. To support regional observation and information (data) management systems:

a. Establishment of a mechanism for identifying gaps in local, regional and global observing systems 
b. Provision of support to PI-GCOS, PI-GOOS, PacIOOS and other regional observing system programs
c. Provision of support  to regional to local data stewardship, management, product development activities and initiatives


	1. Continued research on locally relevant downscaling of GCMs (Tribble).

2. Bring together the components of global change into a single picture of future conditions. In other words, we have sea level rise projections, we have (I think) some forecasts about basin scale processes (ie ENSO and large storms), and we are getting a picture about changes in orographic precipitation. But I'm not sure that these are being woven together to say (for example) "In 2050, under these specified C-emission conditions, our habitable coastlines will look like XXX, our storm frequency and intensity (both flooding and coastal inundation) will look YYY, and our watersheds (ecology and hydrology) will look like ZZZ. So in total, we need to plan for a future that looks like XYZ". (Tribble).

3. Hydrological and coastal research (Tribble)

4. Downscaled, localized climate information, specifically in relation to water projections (Anderson)

5. Socioeconomic risk and vulnerability assessments by island jurisdiction, by island (Anderson)

6. Support/funding for projects that increase links of traditional ecological knowledge and climate change (ie, oral history comparisons with historical climatologies) (Anderson)

7. Gender analyses of risk and vulnerability, adaptive capacity assessments (Anderson)


	Engagement 
	1. Developing partnerships

· DOI Climate Science Centers

· Western Region Climate Center

· DOI Landscape Conservation Cooperatives

· USGS Pacific Island Ecosystems Research Center

2.  Classes, workshops, teaching, Public Service Announcements, displays, and printed material
3.  Need large-scale distributed capacity to interact with climatic data sets, interpret climate forecasts, and identify areas of risk and vulnerability.

· GIS training classes, data visualization, interpretation, and access classes, culturally specific products, integration of traditional knowledge into adaptation planning, and two-way user engagement are essential to ensure the NOAA-message is well received by the insular and Hawaiian regional players.


	NOAA agencies:

- Pacific Services Center

- NWS Weather Forecast Offices and NWS Weather Services Office

- NOAA Integrated Data and Environment Applications Center (IDEA) 

- Pacific ENSO Applications Climate Center (PEAC)

- Sea Grant Programs

- NWS Climate Prediction Center

- Climate Test Bed

- NWS Climate Services program

- NOAA Regional Climate Services Director

- NOAA Regional Coordinator

PROG and PREB

NOAA’s Involvement with:

- Pacific Climate Information System (PaCIS)1

- Pacific Risk Management ‘Ohana (PRiMO)

- Pacific RISA (Regional Integrated Science and Assessment Program)
University of Hawaii:

- School of Ocean and Earth Science and Technology (SOEST)

- International Pacific Research Center (IPRC)/Asia Pacific Data Research Center (APDRC)

- University of Guam Water and Environmental Research Institute (UOG WERI

- Pacific Island Global Climate Observing System (PI GCOS)

- Pacific Islands Global Ocean Observing System (PI GOOS)

- USGS Pacific Island Ecosystems Research Center

- Pacific Islands Climate Change Cooperative

State, territories and county government agencies:

- Australia Bureau of Meteorology (BoM)

- New Zealand National Institute of Water and Atmospheric Research (NIWA)

- World Meteorological Organization Region V (Pacific Ocean and south east Asia)

1. Pacific RISA has a complimentary (and perhaps deeper) network of stakeholders on Pacific Islands outside of Hawaii 

2. Pacific RISA is inherently more tied to NOAA coastal, oceanographic, and fisheries work than PICCC

3. Knowledge, methods for conducting assessments, but need financial resources– IPRC

4. Knowledge, methods for conducting assessments, but need financial resources– HCE-UHSSRI,

5. NOAA brings to the table observational networks, personnel, dissemination network, knowledge, education/outreach (PREB), science, coordination, leadership, resources, and finance support

1 The PaCIS Action Plan contains a detailed matrix summarizing the contributions of NOAA and non-NOAA regional partners to the Pacific climate program.  This matrix is available upon request.

	1. To ensure effective user feedback and dialogue:

a. Designation, implementation and evaluation of formal mechanism(s) for user feedback

b. Designation and implementation of local user workshops

c. Evaluation of existing website and recommendations for improvements including online user feedback

2. To create appropriate public education materials on climate variability, climate change and related risk management:
a. A survey of current materials available (formal and informal)
b. Identification of perceived needs
c. Development and distribution of climate information products and support curriculum development

3. To support National Weather Services Weather Forecast Offices’ and Weather Services Offices’ role as local expert and coordinator for climate products and information services:

a. A survey of personnel, training, and technical support needs and secure additional resources
b. Required workshops, training, materials and tools (train the trainer)
c. Establishment of partnerships w/other experts in climate and applications


	1. Conduct a formal evaluation of the methods by which stakeholders and partners are identified and engaged, examining barriers and incentives to participation in activities, desired outcomes, most effective methods, and the fit between needs and outcomes of engagement

2. Develop and evaluate educational materials that are sensitive to cultural norms in various locations around the Pacific; publish these materials in multiple languages

3. Pursue additional resources (funds, personnel, tools) to support engagement activities adequately
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