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Abstract
A regional joint action plan aimed at integrating disaster risk reduction and climate change adaptation incorporating discussions among the different stakeholders is under development. At a national level, these efforts are complemented by the implementation (Tonga) or the preparation (Cook Islands) of joint action plans combining disaster risk reduction and climate change adaptation measures. The optimization of the deployment of human, financial and technical resources is a developing trend in the Pacific region, leading to the organisation of the joint Pacific climate change round table and Pacific disaster management platform in 2013 and the launch of a Pacific joint action plan in 2016.
Despite the relatively straightforward process of preparing the joint policies, implementation at national and local level raises several issues. At local level, disaster risk committees often exist, but they are not equipped to deal with long term adaptation to climate change. Moreover, in some cases, the local knowledge used during disaster response could lose its relevance because of climate change and the impact on marine and terrestrial ecosystems. In order to reduce the vulnerability of communities to both natural hazards and climate change, the local governance will need to overcome long held biases to integrate local knowledge with information provided by modern science and technology.


Introduction
Disaster Risk Reduction (DRR) and Climate Change Adaptation (CCA) have much in common, even though this may be expressed in different ways. Their main objective is to build the resilience of countries or communities against hazards and support their development, although CCA focuses only on hazards related to climate change. Their methods also have a lot in common; the assessment of vulnerability uses similar parameters and the solutions designed to reduce this vulnerability are also comparable. This similarity is even more pronounced in the Pacific region where the most common natural hazards responsible for disasters are tropical cyclones and floods whose spatial and geographical distribution will be altered by climate change (Australian Bureau of Meteorology and CSIRO, 2011a). Moreover, the livelihoods of most rural communities in the Pacific Island Countries and Territories (PICTs) are mostly based on subsistence agriculture and fisheries, two sectors which are highly vulnerable to the impacts of climate change on temperature, rainfall patterns and the ocean (DCCEE et al., 2011; Bell et al., 2011).
As a result the process of integrating CCA and DRR progresses in the region should be considered. Some countries have already finalised and implemented joint national action plans while others are also planning such integration. However, there is a lack of information concerning the integration of CCA and DRR at the community level. This paper will describe the regional and local contexts, and will discuss the benefits and challenges of the integration of CCA &DDR at community level.

Regional context
At present, Disaster Risk Management is guided by the Regional Framework for Actions (RFA), developed in 2005 to adjust the Hyogo Framework for Actions 2005-2015 (HFA, 2005) to the Pacific Region. Based on the specificity of the region, the five priorities for actions developed in the HFA have been transformed into six themes in the RFA. More specifically, priority for action 2: identify, assess, and monitor disaster risk and enhance early warning has been divided between Theme 3: analysis and evaluation of hazards, vulnerabilities and elements at risk and theme 5: effective, integrated and people-focussed early warning systems to better match the needs of the communities of the region. The Applied Geosciences and Technology Division (SOPAC) of the Secretariat of the Pacific Community (SPC) has the mandate to coordinate and develop DRR in the region. DRR stakeholders meet annually during the Pacific Platform for Disaster Risk Management Meeting.
Similarly, climate change adaptation in the region is organised under the Pacific Islands Framework for Action on Climate Change (PIFACC), compiled by the Secretariat of the Pacific Regional Environment Programme (SPREP) in 2006. The six principles developed under PIFACC focus on implementing of adaptation measures, contributing to greenhouse gas reduction, improving our understanding of climate change, supporting education, training and awareness, deepening partnership and cooperation and improving governance and decision-making (SPREP, 2005). The CCA community in the Pacific meets every two years at the Pacific Climate Change Round Table.
SPREP and SPC are currently cooperating to implement the road map to integrate these two documents (RFA and PIFACC) into the Pacific Plan that would replace them after 2015. A joint meeting of the CCA and DRR communities will take place in 2013 to deepen the links between both communities.

National context
The situation is more contrasted at national level. Most countries have a National Action Plan (NAP) to guide their action regarding disaster risk management and a National Adaptation Plan of Action (NAPA) governing their adaptation strategy. Both NAPs and NAPAs mention the actions to be conducted at community level. On the other hand, all DRR and CCA projects implemented at community level should align with the national priorities identified in the NAPs and NAPAs.
Some countries like Tonga, the Cook Islands and Vanuatu have published or are finalising national action plans which integrate DRR and CCA (Government of Tonga, 2010). Other countries such as Fiji, Tuvalu and the Solomon Islands are still conducting consultations on whether or not to integrate DRR and CCA in a joint action plan while Samoa has decided to keep both sectors under specific action plans which consider DRR and CCA separately.
However, in most countries integration is limited, at least in terms of governance organisation, and Climate Change and Disaster Management depend from different ministries. For example, in Tuvalu, climate change sits under the Department of Foreign Affairs, where as DRR sits with the Office of the Prime Minister. Similarly in Fiji climate change is under the Ministry of foreign Affairs while Disaster Risk Management is within the Ministry for Provincial Development.

Benefits of integration at Local / Community level
Various recent studies (Gero et al., 2010; O’Brien et al., 2008; Schipper & Pelling, 2006), have highlighted that there are benefits in integrating CCA and DRR at all levels, including communities. The main benefit of integration is to enhance community resilience to disasters and climate change and to support its sustainable development over a long time frame. Two other types of benefits may also be highlighted.
The first benefit is the optimal use of resources to improve community resilience; especially in case the building of infrastructures is required. Since some of the adaptation and risk reduction strategies are similar, integrated implementation is a cost effective solution. Similarly, when external technical expertise is needed, integrated CCA-DRR projects reduce the number of “technical expert” visits and the associated costs. Human resources needed for implementation is also optimally used when working on an integrated project. It is better to build a dam already scaled for the projected rainfall associated with climate change than to build a dam scaled for present rainfall and upgrade it later. As mentioned by Gero et al. (2010) the numbers of stakeholders involved in DRR and CCA projects at community level in the region is high. As a result, some communities may be approached several times to implement CCA and/or DRR projects. This results in community members spending a lot of time in meetings and consultations instead of working in the plantations or at sea. Additionally, using the Government of Tuvalu as an example, the amount of time spent by personnel in dealing with donor organization visitors is a drain on resources and already limited capacity (Wrighton & Overton, 2012). Wrighton & Overton (2012) interviewed Government of Tuvalu officials and most noted an increasing number of meetings with donor agency representatives. Findings from the researchers above (Gero et al. 2010; Wrighton & Overton, 2012) appear to indicate that DRR and CCA projects should be integrated in order to more efficiently use resources and capacity.
A second benefit is enhanced long term planning of the community, including improved sustainable management of the natural resources they depend on for their livelihoods. The goal of improving the resilience of the community over short (disasters) and long (climate change) time scales leads to actions improving the management of natural resources (locally managed protected areas, diversification of crops, etc.). The support of traditional practices to preserve food and to identify sources of food not affected by disaster also contributes to community resilience and sustainable development. Recent inventories of traditional practices in the region have been conducted in order to support and ensure that inter-generational knowledge transfer can be included in adaptation and risk reduction projects.

Challenges to integration at Local / Community level
Some of the challenges associated with integration have been identified in published papers (Gero et al., 2010; O’Brien et al., 2008; Schipper & Pelling, 2006, Thomalla et al., 2006). They are mostly related to the fact that practitioners involved in DRR and CCA community projects have, until now, worked in isolation and thus have developed their own specific tools and networks. Moreover, due to the high number of stakeholders involved, cooperation between DDR and CCA projects is limited within and between each practitioner community. The isolation of practitioner communities appears to be “mainstreamed” as it initially occurs at the donor level, with most of the programs focusing on either DRR or CCA. Infrastructures are needed to reduce the vulnerability of the grassroots communities of the Pacific and the isolation of the practitioner communities can instead increase vulnerability. In the case of an integrated DRR-CCA response, the initial costs of the project may increase to cover the studies and the building costs which will ensure that any new infrastructure can not only withstand present hazards but will also be able to defend against the future hazard intensities associated with climate change. For example, it is projected that cyclones may be less frequent but more intense (Australian Bureau of Meteorology and CSIRO 2011a, b). Cyclone-resistant infrastructures will need to be designed to resist to these stronger cyclones.

Other major issues are highlighted by the CCA and DRR messages and how they are transmitted to the communities: 
First, since CCA and DRR are generally under different ministries, awareness raising campaigns on natural hazards and climate change are often not well-coordinated. Many communities do not have the complete information before they start planning for CCA or DRR. As a result, they will include in their plans only the threats they have recently experienced. For example, the implementation of the NPAs at community level supports the organisation of disaster committees in the communities. These committees are in charge of organising the preparedness of the community and to organise the short term response after an emergency. The committee identifies the shelter where community members could take refuge in during a disaster, ensure that food, water and other emergency supplies are stored there and disseminate this information within the community. These committees also coordinate the implementation of disaster mitigation measures where and when needed (develop a drainage system and build levees along riverbanks against floods). However, these committees are often not equipped to integrate in their plans or make the adjustments needed to take climate change impacts into account.
The second challenge corresponds to the way climate change is presented. The scientific language and the references used need to be adapted to the intended audience. For example, tropical regions where temperatures are high all year long are devoid of greenhouses. As a result, the terminology “greenhouse” effect is not as easily understood. The uncertainties associated with climate change projections provide another often debated example. Although it is important to understand the limitations of the model projections, the emphasis put on the scientific uncertainties (Australian Bureau of Meteorology and CSIRO, 2011a) makes the whole message on climate change and its impacts more difficult to understand. Similarly, climate variability regionally strong, but the emphasis put on this topic (Australian Bureau of Meteorology and CSIRO, 2011a, b) makes it more difficult to understand the differences between climate change and climate variability. Climate change comes across as more confusing and less convincing. Moreover, the question whether effective adaptation requires precise projection is still under discussion (Thomalla et al., 2006).
Finally, climate change is presented and analysed as a top-down approach, based on the analysis of global processes expressed in mathematical models and projections. The 2007 AR4 IPCC Assessment report was the first to include regional climate projections and attribution (Solomon et al. 2007). There is little or no relation between the information on climate change and the observation made by the communities. Communities depending on agriculture and / or fisheries for their livelihood regularly observe weather changes. The scientifically necessary delineations between weather and climate and between climate change and climate variability hamper communication at the community level. It is virtually impossible for communities to decipher the relationships between these qualitative observations, projections, and the quantitative mathematical projections to apply the projections to their daily lives in the community.
These challenges are important since participatory processes based on consultation with the community including community decisions concerning risk tolerance and their response are critical to ensuring community ownership of adaptation measures to their implementation after the project’s completion. Communities need to understand the risk to make informed decisions. Risk assessment and understanding are relatively straightforward when DRR responses are based on experience and the occurrence of past hazards and of their impacts. CCA strategies are based not only on what has happened but also on what may happen in the future. This shift of perspective is often difficult to achieve and requires that the community leaders receive relevant and understandable information so that they will be able to identify the exposed areas and the vulnerability of their community, based on their own knowledge of their environment,
Another challenge is based on the use of local knowledge to increase the resilience of communities to hazards, including climate change. As indicated in a previous section, local knowledge regarding alternative sources of food during hazards, food preservation, etc. is a strong support of DRR resilience building projects. However, climate change impacts may alter the times when wild fruits and vegetables are ripe, etc. Such a change would limit the usefulness of local knowledge to adapt to climate change. For example, in some communities, the season when shrimps are present in the river mouth near the village and can be harvested is indicated by the blooming of a certain type of tree. If these two events become separated due to climate change impacts, local knowledge will lose part of its value and the resilience of the community may be affected.

How to support integration?
[bookmark: _GoBack]Some possibilities have been proposed by different authors. The Earth Governance system, used in the Pacific region by Gero et al. (2010), encompasses different aspects of environmental governance and is future-oriented. According to Gero et al. (2010), Earth System Governance provides a framework which allows for problems and challenges associated with global change to be assessed and deconstructed in such a way whereby innovative solutions can be “developed”. This study concluded that the development of interactions between the different stakeholders in CCA and DRR would be the main step to improve integration and that the structure, or architecture, of a project should take into account cultural specificities (including local governance structures) and national plans and documents. Another finding is that projects based on localized plans and assessments are the ones able to genuinely improve a community’s resilience (Woods et al., 2006).
Another possibility to improve integration, beside the development of a regular dialogue on vulnerability and resilience between both the DRR and CCA communities, is to develop a methodology to evaluate case studies on CCA and DRR projects based on indicators that could determine common and unique characteristics as well as identify effective actions (Thomalla et al., 2006). Some vulnerability assessment tools are already available that can incorporate information needed for DRR and CCA projects (O’Brien et al, 2008), but common evaluation tools could also be helpful.
The message, especially regarding the impacts of climate change should be presented to grassroots communities in such a way that they can easily determine the areas or sectors vulnerable to climate change and can actively participate in integrated projects.
Finally, the approach towards CCA and DRR integration will need to include a capacity building component to help grassroots communities to better understand the long term transformations associated with climate change and how to respond to them (O’Brien et al, 2006). Increasing communities capacity to the understand DRR and CCA related issues will also help them to collect their own baseline data to observe and record the impacts of climate change in their own community so that an evaluation of the adaptation and risk reduction intervention can be realized and adjustments conducted if needed be.

Conclusions
CCA-DRR integration is a holistic way to enhance the resilience of communities in the PICTs. However, because the disaster management and climate change communities developed separately, this process is slow and complex to implement, especially at the practitioner community level, where the number of stakeholders involved in CCA and DRR projects is quite high. Improved dialogue between the DRR & CCA communities, and clarification of the messages transmitted to grassroots communities, so that they can make informed decisions, and the development of assessments and evaluation tools that can support the identification of common points and differences – which will lead to the selection of best practices - should improve and quicken the integration process.
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