Vegetation and land cover mapping and improving food security for building resilience to a changing climate in Pacific island communities


Location: Pacific Island target countries (Fiji, Kiribati, Samoa, Solomon Islands, Tonga, and Vanuatu) with the support of the Secretariat of the Pacific Community (SPC). 

Funds required and timeframe: US$4.0 million over 3 years


1 Background

Maintaining long term food security has emerged as a major issue in Pacific island communities in recent years, as it has in other parts of the world. In the Pacific, population growth, rural urban migration, deforestation and soil erosion exacerbated by changing landuse patterns in river catchments, limited arable land and large distances between many small islands, are all issues that compound food security concerns. Over the past two decades production of food per capita has either remained flat or fallen in most Pacific Island countries and territories (PICTs). This has resulted in reduced access to, and availability of, local food products at affordable prices and increased dependency on imported, and generally less nutritious, processed food products. The consequent economic and health impacts, particularly the observed increased incidence of lifestyle diseases such as diabetes and cardiovascular diseases, are major issues confronting the region. These trends will need to be reversed if the PICTs are to meet their sustainable development objectives. 

At the same time, it is recognised that climate change is likely to adversely impact on food production in the PICTs over the coming decades. Climate change is projected to change climate variability, and the frequency and intensity of extreme weather events, and thereby increasing the adverse impacts of: floods, droughts, temperature extremes, winds, storm surges, among others). Changes in the annual and seasonal distribution of rainfall are also expected to change over the coming decades, as are pest and disease regimes, and biodiversity reduced. These changes are likely to adversely affect terrestrial agricultural production systems in the PICTs. When combined with projected population increase, and other human actions affecting agricultural production, climate change is expected to heighten the food security challenges faced by the PICTs over coming decades. 

Though uncertainty exists about the timing and severity of climate change impacts, it will be important to identify and implement appropriate adaptation responses to achieve food security.  This will require:
· Increased effort to document and understand current vegetation and land use patterns and change, especially those changes due to human activity, and how they impact on food production. Current mapping technologies, especially using GIS and remote sensing, are available and are at the appropriate scale for the PICTs. Recent work by the SOPAC Division has demonstrated this. 
· On-going assessment and in-field evaluation of a range of response measures that build the resilience of food production systems. For example, recent on-going work by the Land Resources Division of the SPC has identified promising potential adaptation responses for the production of staple food crops (taro, cassava, sweet potato, yams), improved soil and on-farm crop and livestock management approaches, innovative methods of managing pests and diseases, and maintaining agro-biodiversity. The work has already led to the development of the Climate Ready Crop Collection that includes staple food crop genotypes that have climate resilient traits, such as tolerance to drought, salinity and flooding.
· Working with PICT counterparts at the national and local level to integrate appropriate adaptation response options into their sector and national adaptation plans and strategies to enable successful approaches to be scaled up in their countries. This will include the application of  economic analysis techniques (such as cost-benefit analysis), and other policy and social analysis approaches, to assist countries to identify the most cost effective adaptation response options to strengthen domestic food security.
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The goal of this regional project is to evaluate and implement innovative techniques and management approaches to increasing the climate change resilience of terrestrial food production systems for communities in selected PICTS (Fiji, Kiribati, Samoa, Solomon Islands, Tonga and Vanuatu). 

The project will do this through the introduction of integrated agricultural production systems based on assessments of the climate resilience of existing systems at selected sites. This will be supported by improved land-system data and analysis tools, such as vegetation and land use mapping and the application of GIS. It will build the capacity of participating countries to utilise GIS tools and techniques to help identify key areas of food supply vulnerability, monitor vegetation and land cover change overtime. These assessments will be based on the most up-to-date country level climate change projections available. The project outputs will also be used to help inform the development and national and agriculture sector climate change adaptation response strategies in the recipient countries and other PICTs.

The project has three objectives which will contribute to achieving the project goal.

Objective 1	Improved understanding of present and future climate related constraints on sustainable food production in various Pacific Island agriculture ecosystems, and the adoption of innovative adaptation responses that contribute to maintaining or increasing food security.
· Achieved through: implementation of capacity building, on-farm training, and pilot demonstration activities in selected communities in each country; the application of GIS land-use, forestry and soil mapping techniques (including training and national capacity building activities) as a tool to guide decision making; and the production of support materials and knowledge products that can support the wider application and scale-up of successful techniques across the region. 
Objective 2	Strengthened national and community capacity to build food security and respond proactively to climate change and climate variability.
· Achieved through: engagement of farming communities, and national level counterparts, in project activities; development and implementation of appropriate adaptation response options that reduce the risks to food production and agricultural ecosystems
Objective 3:	Improved integration of successful approaches into national and sector climate change adaptation strategies
· Achieved through: engaging national and local counterparts in project activities, providing training and technical support the integration of successful approaches into sector wide and national adaptation strategies and programmes; the development of national capacity to utilise GIS systems to support adaptation decision making.  

3 Technical Delivery and Approach

The project, over a 36-month period, will identify and implement integrated agricultural system management approaches that increase climate resilience. The systems will be based on assessments of the robustness of existing production systems and practices and climate change threats at selected sites in each participating country, potentially targeting those areas where food insecurity is an important issue. 

The project will be delivered by a multi-disciplinary team of skilled professional specialists and technical support staff within the SPC, in conjunction with stakeholders from national governments, non government and the private sector. A key project outcome will be the development of human skills capacity at the national and farm level, supported by SPC technical specialists at the regional level, thereby contributing to sustainability after the completion of the project.

The project target countries provide a representative cross section of agricultural systems across the Pacific and include “high large island” countries (Fiji, Solomon Islands and Vanuatu), medium scale island systems (Tonga and Samoa), and a representative “atoll island” system (Kiribati). Specific project sites will be identified according to country priorities. Resources are provided in the budget to fund locally engaged staff to manage in-country project coordination and implementation needs.

The project will provide quantitative information on the available food resources in each target area and be informed by land cover/land-use maps and other data sources. Future climate data for each country will be sourced from the most up-to-date climate change science information being made available through the Pacific Climate Change Science Programme. 

The project team, consisting of regional technical specialists and national level project staff, will carry out the data development work to ensure that appropriate information is available to decision makers. This will involve the development of customised GIS systems, underpinned by remotely-sensed data including satellite imagery rectified with historical data and ground control points. These systems will be operated and supported at the national level and hosted in the ministry responsible for agriculture, or another nominated by the recipient government. A regional GIS technical support network will also be established to ensure that these systems can be updated and supported on an on-going basis after the completion of the project. Spatial and tabular databases utilising local information will be used as the basis for on the job in-country GIS training and capacity building activities.

The project will evaluate and pilot approaches to climate resilient and productive farming systems at selected sites adopting a multi-stakeholder approach. The integrated farming approach will be introduced that through promoting diversification and sustainability strengthens resilience. Attention will be given to production systems, such as agro-forestry, crop and livestock diversity, planting material supply and crop/livestock pest and disease monitoring and prevention. The project will focus several selected countries and cropping systems. The results of the activities will be used to inform the development of national climate change adaptation strategies for the agricultural sector across the region, and to underpin the scale up successful approaches across all Pacific Island countries over the coming years. 

Crop diversification enhances food supply system productivity during periods of high water or heat stress. Introducing varieties of climate ready staple crops, such as those housed at the Centre for Pacific Crops and Trees, and other on-farm resilience management techniques will be used as part of the on-ground adaptation strategies evaluated by the project.  This programme will implement a range of activities to build national and farmer capacities and awareness of soil management improvement practices through training, developing farmer support systems, and on-ground demonstration projects in participating countries, drawing on the proven and tested approaches developed in the Pacific and elsewhere. The project will also pilot the climate field schools concept based on successful work undertaken in the Indonesia and the Philippines, using the well-established Rural Training Centre network in the Solomon Islands.

Importantly national staff and farmers will be trained in participatory and proactive approaches for food production. For example, capacity to identify and address pests and diseases, and soil health issues will be strengthened so that countries and communities are more self-sufficient in achieving food security. Documentation and systems will be established to support this approach, through, for example, the climate field schools in the Solomon Islands and through the Centre of Excellence in Atoll Agriculture in Kiribati.

During the project officials from agricultural ministries and national climate change planning offices will be engaged to ensure that the successful approaches employed in this project are used to develop more detailed national and sector-wide climate change adaptation strategies. This will involve hands on training and participation of relevant officials combined with additional support from project technical specialists, including socioeconomic impact analyses and assessments.

The project, in line with the integrated food systems approach, will use participatory approaches, working with all relevant stakeholders. The information generated by the project including through socio-economic analyses will provide best practices and models to be used in other PICTs.
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The project will work with the following stakeholders:

· Ministries of Agriculture, Forestry, Water, Environment, and Climate Planning Offices in all project countries
· Farmers’ Associations, for example, the Samoa Farmer Association and Solomon Island Association of Rural Training Centres
· CSOs, for example, Kastom Gaden Association, Solomon Islands
· Community colleges and outreach providers.
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Objective 1: Improved understanding of present and future climate related constraints on sustainable food production in various Pacific Island agriculture ecosystems, and the adoption of innovative adaptation responses that contribute to maintaining or increasing food security.

1.1	Generation of baseline data: The SPC SOPAC Division will acquire and pre-process high resolution GIS data on land use to identify land uses in classes such as: natural forest, mangroves, agricultural land (with further sub-strata), settlement areas, bare land and water bodies. Analysis will be conducted to generate maps of land cover use. Such maps will allow the identification of the volume and location of specific agricultural products such as – for example – bread fruit and pandanus – which are critical to Pacific island food security. Comparison with historical data will be used to identify forest cover and food production changes over time and change maps generated as relevant. Present land use maps will be ‘ground truthed’ using field work in conjunction with national counterparts. Printed maps will be used for community and farmer engagement activities. These products will form baseline information for the development and implementation of adaptation measures.

1.2	Selection of sites: Using the spatial baseline data generated hot spot sites of food insecurity will be identified and selected within the target countries that cover several different agricultural ecosystems (atoll, river delta, upland to include semi-arid/dry land). The cropping systems in these areas will reflect the different environmental conditions, but efforts will be made to overlap root crop, vegetables, mixed (crops and livestock) and agro forestry within these ecosystems. Any information currently available that could indicate differences in food security/insecurity status between the potential sites will also be used in the selection process. Six countries will be selected with up to two sites per country

1.3	Participatory Rural Appraisals (PRAs): PRAs will be carried out at all sites to identify present and future constraints to food production. Appraisals will cover technical aspects of production, relevant social, economic and cultural factors plus relevant consultations to identify any climate-related changes that communities have observed (for example, in the atoll site(s) increasing king tides, and salt intrusion). Information collection and appraisals will also consider traditional/indigenous knowledge to identify practices that could be useful in managing climate change, either directly or through some modifications.

1.4	Adaptive capacity analysis: Focus group discussions and surveys will be used to identify the broad determinants of adaptive capacity in a Pacific cultural context. These factors will include human capital, social capital, belief systems, resources and distribution, options, information and awareness, and history of dealing with climate stresses. An analysis of these factors will help to develop understanding as to the adaptive capacity of the communities involved in the project. This framework was developed for a number of different case studies and has proved to be effective. Analytical activities will include the engagement of officials and technical specialists from relevant ministries to help inform broader sector and national adaptation planning and assessment.

Objective 2; Strengthened national and community capacity to build food security and respond proactively to climate change and climate variability

2,1	Building community awareness of the impacts of climate variability and measures to increase the agricultural resilience; Targeted community engagement activities will be undertaken to increase the understanding of farmers, communities and agriculture officials of options that exist to building climate resilience. This will include information on pilot activities and management measures that can enhance farming resilience and reduce the risks of crop failures and ensuing food security problems. 		

2.2	Implementing participatory engagement activities: Adopting a participatory approach with farmers and communities will be crucial to achieving long-term capacity building to manage climate change impacts. Integrated Pest Management participatory training has been a proven success in encouraging farmers to introduce innovative and sustainable pest control strategies. This can be extended to Integrated Crop Management which has proved successful in other countries. Central to this approach is making all activities farmer-centred so that farmers take ownership of the activities, with learning based on discovery and doing.

2.3	Climate field school evaluation: Climate field schools have been established in countries where Farmer Field schools have been successful, for example, Indonesia and Philippines. The results from these schools to date show they are a good conduit for disseminating information to farmers with regards to the impact of climate variability and potential longer term climate change on crop production, including the application of new technologies and management approaches to address these impacts. Importantly they also create a forum in which farmers can discuss experiences and share ideas. Experience in Indonesia has revealed an improvement in farmers both observing and documenting changes in climate. The project will evaluate the effectiveness of these schools through the existing Rural Training Centre Network in the Solomon Islands. Materials will be prepared to provide support for this pilot study. The basic premise underlying this approach will be learning-by-doing. A national workshop will be held to train staff from the Centres and to identify the training materials that will be required. These same staff will also be involved in the training in participatory approaches to food production.

2.4	Design, implement and evaluate different adaptation approaches and coping strategies: The adaptation and farm system resilience approaches will be selected in conjunction with the project site communities. Adaptation approaches will be designed to be robust from a technical, socioeconomic and cultural prospective. The project will implement approaches such as: the utilization of animal waste for the production and application of manures to improve soil structure and fertility for crop production; crop associations to reduce incidence of pests and diseases; implementing agro forestry approaches; and other methodologies for improving soil fertility. 

2.5	Developing information materials as learning resources for the project: Information materials will be provided for the project to support all the capacity building, training and awareness activities. In particular, resource materials will be necessary for the Climate Field Schools. Materials will include posters, factsheets, DVDs.

2.6	Strengthen food security-climate change information systems using GIS: Recommendations on crop, livestock and tree diversity will be enhanced through the application of the GIS databases established. This project will also provide support to map and monitor particular pests and/or diseases and enable predictions to be made as to where crops/varieties will grow.

Objective 3: Improved integration of successful approaches into national and sector-wide climate change adaptation strategies

3.1 Engaging officials and technical specialists from relevant ministries and departments: An essential element of this project is to increase the awareness and understanding of potential adaptation responses for addressing climate change impacts on food production. The objective is to integrate successful approaches that offer broader national benefits into national and sector level climate change strategies and plans. This will be achieved through working in partnership with counterparts in selected ministries.

3.2 Building the capacity of ministries and planning offices to apply analytical tools to help identify cost effective adaptation responses: This will be achieved through the provision of in-country training and technical assistance to utilise analytical tools, such GIS, cost-benefit analysis and socioeconomic impact assessment, to inform adaptation decision making.
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	Narrative
	Indicators
	Means of verification

	Objective 1: Improved understanding of present and future climate related constraints on sustainable food production in various Pacific Island agriculture ecosystems, and the adoption of innovative adaptation responses that contribute to maintaining or increasing food security. 

	Results:
· Better understanding of the future climate scenarios for the ^ project countries and up two pilot sites in each country
· Current and future constraints to increased sustainable food production identified in different agricultural ecosystems
· Adaptive capacity analysis implemented
· Development of GIS information data, land-use maps and information to aid food security analysis and planning


	
· Mapping data available for the 6 target countries and for pilot sites
· Pilot sites selected that reflect different agricultural ecosystems
· PRA implemented in all pilot sites
· Adaptive analysis framework developed for communities in the pilot sites

	
· Climate adaptation maps 
· PRA reports
· Country reports
· Adaptive analysis questionnaires/
interview responses

	Objective 2: Strengthened national and community capacity to build food security and respond proactively to climate change and climate variability

	Results:
· Greater awareness of the impacts of climate variability and climate change on food production among national and community stakeholders
· Better awareness of the link between reducing climate related risks and ecosystem resilience among national and community stakeholders
· Increased capacity to implement participatory approaches for managing climate-related risks to food security
· Pilot Climate Field School established in 8 provinces in the Solomon Islands

	
· At least 6 climate awareness activities implemented over the 36 months of the project
· Increase in the number of persons showing improved knowledge and understanding of climate-related risks to food production
· Number of persons at community level successfully completing training activities
· Resource material developed for Climate Field School

	
· Country reports
· Pilot site reports
· Results of questionnaires
· Resource materials for Climate Field School
· Awareness materials (posters, factsheets, DVDs)
· Local media (radio, newspaper) 

	· Improved capacity in developing and implementing adaptation responses 
· Increased information on implementing adaptation responses
· Increased use of sustainable farming practices
· Increased use of GIS for supporting adaptation responses and monitoring change in the various agriculture ecosystem components
	· At least 1 adaptation response option showcased and evaluated per pilot site
· Increased diversity in sustainable food production systems
· Improved soil fertility
· GIS information available for pilot sites
	· Project reports
· Pilot site reports
· Library of practise
· Diversity database
· Soil fertility measurements

	Objective 3: Improved integration of successful approaches into national and sector-wide climate change adaptation strategies

	Results
· Improved capacity to develop, integrate and implement adaptation responses including through the use of GIS-based information systems, and cost-benefit analyses and soicioeconomic impact assessments as part of national and sector adaptation strategies and plans 
· More detailed and quantitative national adaptation plans associated with food security
· Increased ability to utilise relevant information products and analytical tools to aid decision making;
· Increased potential for national scale-up and replication of successful approaches in other areas
· Increased ability of countries to access and utilise specialist agro-forestry climate change expertise from regional organizations
	
· Provision of specialist technical assistance and training relevant ministries to develop and integrate adaptation responses to support food security  
· Strengthened linkages between national and regional climate change programmes 

	· Technical assistance missions reports
· Training activity reports
· Detailed food security response actions included in national and sector adaptation plans
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The project team will comprise a project manager and support, technical specialists from the Land Resources, and SOPAC Divisions of SPC, the Strategic Engagement Policy and Planning Facility, SPC Country Offices and national level project management and coordination staff. There will be strong linkages between the project and agriculture research and extension officers. There will also be strong linkages with agriculture ministries and climate change planning units.

8 Implementation Schedule

	Activity
	Year 1
	Year 2
	Year 3

	Mapping and site selection
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Participatory Rural Appraisals
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	Climate change awareness activities
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Training activities
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Monitoring and evaluation of project
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Establish Climate Field Schools
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Develop materials for Climate Field Schools
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Implement and evaluate adaptation response options
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Develop information materials
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9. Budget 
The project requires highly specialised professionals with particular skills in GIS, food security, climate change, and resource economics. These services will be provided through SPC Divisions and programmes.
The project will also require appropriate management, coordination and administration at both the regional and national level. This will involve a Project Manager, supported by two junior professional officers and locally engaged in-country project staff. .
 

	Item
	Cost in US$

	0.0  Project Team (Costs*):

Project Management, Implementation and Coordination Inputs (Project Manager, Junior Professional and Support Officer)
GIS Technical Advisory/Training Inputs 
Food Security Technical Advisory/Training Inputs
Resource Economics and Policy Analysis Inputs 
National In-country Project Staff 
Project Team Travel and in-country expenses
	

450,000


200,000
200,000
200,000
350,000
320,000

	1.0 Data Acquisition and Equipment 

1.1 Image Data purchase
1.2 DTM data
1.3     Hardware and software
	

600,000
180,000
  30,000


	2.0  In Country Activity Support 

2.1 Climate Change Adaptation Options
2.2 Climate Field Schools
2.3 Training and Workshops
2.4.Information support materials 

	

400,000
150,000
450,000
   75,000

	SUBTOTAL
	3,605,000

	3.0  Project Administration  
3.1  SPC Fee (7%)
3.2  Contingency 
	
250,000
145,000

	TOTAL
	4,000,000



* Based upon current SPC terms and conditions


2

