Draft Version 2


16. Human adaptation to climate change

Alino PM
, Cinner, J
, Brown, K

4/11/08

Overview of the Issue
Climate change is expected to increase the frequency and intensity of extreme climatic events, such as high-intensity cyclones and increased sea surface temperatures (which can cause corals to bleach and die), in addition to more gradual changes such as sea level rise. These extreme events can have profound impacts on ecosystems such as coral reefs and the communities that depend on them.  For example, estimates of economic losses from recent coral bleaching events have been staggering, ranging from tens of millions of dollars for a single country ($US6-27 million in the Philippines) to as much as US$8 billion of dollars for the wider Indian Ocean. These impacts potentially have profound impacts for people who earn a livelihood, and nations which gain income, from coastal and marine resources. This briefing paper highlights key components of social resilience theory and discusses how these can be integrated into a regional Action Plan (e.g. CTI draft Action Plan) to prioritize early climate adaptations.

The impacts of climate change are likely to vary from place to place, and for different people within society. These impacts are largely determined by differing levels of vulnerability, which is a critical component of social resilience.  Differences in vulnerability can be assessed at different scales, including national, regional, community and even household levels.   

Vulnerability in this context is the level of susceptibility to harm from events such as coral bleaching, cyclones, and sea level rise.   Vulnerability is often perceived as having distinct components, which include exposure, sensitivity and adaptive capacity (Figure 1).  
[image: image2.jpg]Sensitivity or

Exposure (E) Dependency (S)

——

Potential Impacts Adaptive Capacity

(PI)=(e+s) (AC)

VULNERABILITY
V=PI - AC



Figure 1. Vulnerability is comprised of exposure and sensitivity (which capture the potential impacts) and adaptive capacity (which captures peoples’ ability to cope with or adapt to change).

Exposure is the degree to which a system is stressed. This can be characterized by the magnitude, frequency, duration and spatial extent of a climatic event such as coral bleaching or a cyclone. Exposure may vary based on factors such as oceanographic conditions, prevailing winds, and/or latitude, which may cause some areas to have a higher likelihood of being impacted by events such as cyclones or coral bleaching. There are limited adaptations societies can undertake to minimize exposure. These adaptations primarily rely on engineering solutions (e.g. levees, sea walls) or coastal planning (e.g., building away from danger zones).  There are various sites being established which considers the social concerns under the LOICZ (Land Ocean Interaction in the Coastal Zone] program.

Sensitivity is the degree to which the stress actually modifies or affects a system. Sensitivity may be affected by things such as local level dependence on marine resources. Low dependence on marine resources may mean that climatic events such as coral bleaching have a lesser impact on coastal communities.  Societies, governments, and donors can develop a number of adaptations to minimize sensitivity to climatic events. These might include early warning systems for cyclones, alternative livelihood programs to reduce dependence on marine resources, and minimizing or prohibiting the use of gear types that specifically target fishes that are more likely to be impacted by climate change.

Adaptive capacity refers to the conditions that enable people to adapt to or cope with change. A number of conditions can influence adaptive capacity, including among others: 1) peoples’ ability to switch to non-reef related occupations, 2) social capital (the bonds within a community), 3) level of wealth, 4) access to technology, 5) access to infrastructure, 6) capacity to anticipate change, and develop strategies to respond, and 7) recognition of causal agents impacting ecosystems  (Figure 2). People with low adaptive capacity may not be able to adapt to changes in the flow of ecosystem goods and services brought about by climate change, management strategies which change access, or opportunities created by change. 
Building adaptive capacity will be a key feature in preparing for climate change in many areas throughout the Coral Triangle.  Adaptive capacity can be assessed at national, sub-national, community and household scales. There is no one set of agreed-upon indicators, and measures such as Gross Domestic Product (GDP) per capita or the Human Development Index (HDI) are often used as a “rough-and-ready” indicator of adaptive capacity, although composite indicators such as Figure 2 may be more appropriate. 

Adaptive capacity is currently a major focus of research seeking to identify adaptation strategies and build both social and ecological resilience to climate change.


Figure 2 is an example of an adaptive capacity index developed for adaptation to changes in coral reef systems for 25 communities from five countries in the Western Indian Ocean (MD=Madagascar, TZ= Tanzania, KY=Kenya, MS= Mauritius, SZ=Seychelles).  These scores were developed based on detailed socioeconomic surveys designed to address adaptation to climate change, and the figure shows the contribution of each indicator to a site’s total adaptive capacity score. This is an example of a study that helps to define priority early climate adaptations as part of a region-wide climate adaptation plan for near-shore marine and coastal environments (from McClanahan et al. 2008). 

What does this mean for MPA network design, management and implementation?

One way to integrate human adaptation into MPA network design, planning and management is to plot aspects of vulnerability against adaptive capacity. This reveals four domains or quadrants where differing conservation and policy may be required: protect and preserve; capacity building; relief and reorganization; and adapt and transform (Figure 3).   
Protected areas are likely to be most effective and useful in sites with high social adaptive capacity because local communities can readily adapt to changes in access and take advantage of new opportunities, such as increased tourism. But differentiation in social or ecological vulnerability may help inform the type of MPA and management required in an area. 
Regions with high vulnerability are likely to feel the impacts of climate change most.  Protected areas may also be important strategy to conserve marine resource in these regions, but will require a different management approach. For example, they should not depend on tourism revenue for funding, since tourists are unlikely to visit these areas after major bleaching events and funding may fluctuate considerably. 
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Figure 3. (A) Theoretical model indicating gradients of social adaptive capacity against vulnerability to produce four quadrants of differing conservation priorities. (B) A case study plotting 28 communities from five western Indian Ocean countries.  
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Communities with low adaptive capacity are poorly equipped to cope with even short-term restrictions on resource use imposed by no-take areas. These communities may be unwilling or unable to comply with no-take measures. In these areas, other types of management that have lower social costs might be more appropriate (Figure 3A). These regions first require building social resilience through investments in poverty alleviation, infrastructure, social capital, and alternative incomes. Once local capacity is enhanced, these regions are more likely to be able to take advantage of the opportunities arising from conservation and successfully implement management strategies. Prior to these developments, management options with minimal social costs are required- these might include managing fishing gears that specifically target reef fishes that are considered key to recovery after a bleaching event (Figure 4). Regions with high vulnerability and low adaptive capacity do not currently have the resources or ability to adapt to climate change. These regions are a primary concern for human development and require government or donor assistance to ameliorate disaster risk, strengthen social safety nets, diversify sources of livelihoods, and reduce dependence on local natural resources.
Figure 4. Shows catch data from the PNG artisanal fishery. Fish species are broken down by functional group.  Groups in red represent groups or species that have feeding habits (e.g. herbivores) that may play a key role in the recovery of coral reefs. Banning gears such as spear guns may help the recovery of coral reefs after a bleaching event, but have a smaller socioeconomic impact on fishing communities than a fisheries closure. 

What does this mean for achieving the goals of the draft CTI Plan of Action?

For each CT country, there will be varying levels of exposure, sensitivity, and adaptive capacity.  These will influence the types of conservation strategies that are most appropriate and the region-wide early action plan for adaptation. It will be important to identify where resilience is especially lacking through the proposed Objective 1, Strategy 1 (mapping) of the CTI draft Plan of Action. It will also be important to identify local sources of resilience and build upon those.  Building adaptive capacity will require region-wide coordination of governments, information providers, and donors. 

Background reading   

For information about these resources contact Dr Josh Cinner (joshua.cinner@jcu.edu.au)
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Some existing projects

Asian Disasters Network Resilience Communities work

LOICZ (Land Ocean Interaction in the Coastal Zone) program (contact: pmalino@upmsi.ph)
� The Marine Science Institute, University of the Philippines, Diliman, Quezon City, Philippines,  � HYPERLINK "mailto:pmalino@upmsi.ph" �pmalino@upmsi.ph�


� ARC Centre of Excellence for Coral Reef Studies, James Cook University, Townsville, QLD, 4811, Australia. Email: � HYPERLINK "mailto:Joshua.cinner@jcu.edu.au" ��Joshua.cinner@jcu.edu.au�.  Phone +61 074781-6751


� Tyndall Centre for Climate Change Research, University of East Anglia, Norwich, UK





