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[bookmark: _Toc494626425]Executive summary
Across the Pacific islands, community isolation has resulted in high human-environment dependency, with climate intrinsically impacting the viability of agricultural systems. However, the resilience of coupled human-environment systems is threatened by long-term stresses and short-term shocks resultant from changes in global climate; with the potential for exceeding a system coping capacity having an adverse impact on people’s livelihood security. Rural Fijian communities and ecosystems are facing frontline impacts of a changing climate, as illustrated by Tropical Cyclone Winston in 2016. Exactly how the impacts of climate change will unfold remain uncertain, partly due to uncertainty in climate model projections, but also because the impacts of climate change are jointly determined by the sensitivity of at-risk communities to climate events. Societies and economies in Fiji are changing rapidly which makes it difficult to forecast the sensitivity of future populations to future climate stressors. 
In this research we used the Environmental Livelihood Security (ELS) framework (Biggs et al. 2015) to guide an evaluation of how a multifunctional agricultural landscape approach could be managed to optimise sustainable and climate-resilient livelihood outcomes. In particular, research focused on identifying opportunities and constraints to the use of participatory geospatial approaches to inform landscape management in data-poor, geographically heterogeneous regions, with field research undertaken in the Ba River catchment of northwest Viti Levu, Fiji. Field research findings identified five key criteria for operationalising a landscape approach in Fiji, which were (i) a certain level of socio-economic development is assistive, (ii) managing landscape diversity is challenging, (iii) traditional knowledge is a key asset, (iv) communities are key landscape managers, and (v) cross-level communication facilitates landscape management. Several factors emerged for promoting or limiting the success of agricultural geographic information initiatives, which included a need for improved geographical targeting, better understanding of information requirements, more rigourous evaluation processes and greater assessment as to how farmers can benefit.
The research findings demonstrate significant potential impacts for advancing science, building social capacity of multi-level stakeholders and enhancing the climate resilience of small-scale farmers in the Fiji. Despite the growing momentum to adopt landscape approaches in response to climate challenges, our research provides one of the first studies to specifically assess the feasibility of adopting a landscape approach within an applied context. Key recommendations are to further investigate agricultural geographic information potential for facilitating a landscape approach to build climate resilience and enhance ELS in Fiji, Tonga and the South Pacific more broadly. 


[bookmark: _Toc494626426]Background
Landscape approaches embody a set of guiding governance principles (Sayer et al., 2013) to manage trade-offs between securing agricultural output, protecting ecosystems, and meeting other development objectives, whilst seeking to balance technical solutions with an awareness of institutional and governance factors. More recently, landscape approaches have been advocated as potential strategies for responding to climate change and a Global Landscapes Forum has emerged to advocate the use of landscape approaches to respond to climate challenges (established following the 19th Conference of Parties (COP) to the UNFCCC meeting in Warsaw in 2013) [footnoteRef:1]. Landscape approaches explicitly acknowledge the diversity of stakeholders that often have varying aims and objectives for how the landscape should be utilised. Landscape approaches emphasise that land and natural resource management should not focus on maximising a single objective (e.g. maximising crop production or fish catch), but should recognise that landscapes, and the ecosystems and societies within them, are constantly changing and responding to an array of external stressors (e.g. climate change, land degradation, globalisation). Landscape approaches are about managing this change and sharing experiences between different stakeholders to adapt landscape management accordingly. Provision of multi-stakeholder platforms can help implement the key principles of landscape approaches whereby balanced landscape management strategies can be negotiated. [1:  For a more detailed overview and examples of landscape approaches in practice see http://peoplefoodandnature.org/] 

In many geographical contexts, there is significant reliance on landscape resources for supporting livelihoods. This is particularly evident in developing nations for populations dependent upon subsistence or semi-subsistence agricultural systems. Within these landscapes, a sustainable approach to enhancing environmental livelihood security (ELS) is desired, particular to those systems experiencing external pressures such as climate change. ELS is defined by Biggs et al. (2014) as “the challenges of maintaining global food security and universal access to freshwater and energy to sustain livelihoods and promote inclusive economic growth, whilst sustaining key environmental systems functionality, particularly under variable climatic regimes”. A framework recently developed by Biggs et al. (2015) to assess ELS has great potential to be applied to multi-scalar agricultural landscapes to identify system synergies and trade-offs for achieving socio-ecological sustainability. Minang (2015) highlight that climate-smart landscape approaches “need support and guidance for implementation… to make a contribution to sustainability.” Here, we define climate-smart landscapes to be those that support climate-resilient livelihoods and sustainable use of environmental resources. The ELS framework strongly resonates with the guiding principles for climate-smart landscape approaches as defined by Sayer et al. (2013). 
A landscapes approach, which emphasises learning, resilience, and managing uncertainty, seems apt to ensure all stakeholders have the capacity to respond to the vagaries of climate change. In Fiji, a range of stakeholders are engaged in activities that shape how landscapes function – farmers and communities, local government, national government and policy makers, international development organisations, and private businesses – all with different agendas and objectives. The varying stances of these stakeholders is reflected in the Fiji 2020 Agricultural Sector Policy Agenda which has objectives of commercialising and increasing economic returns from agriculture, ensuring ecosystem sustainability, using agriculture for inclusive economic development, and building resilience to climate change. Adopting a landscapes approach could enable stakeholders to devise inclusive landscape management strategies that capture synergies and balance trade-offs between these objectives, and enhance environmental livelihood security.
To operationalise a landscape approach, appropriate methods are required to collect information to populate the ELS framework. Geospatial information obtained through geospatial technologies is becoming increasingly useful within sustainability research, especially through participatory processes. Geospatial tools can provide flexible and spatially-explicit approaches to support environmental decision-makers operating across a landscape. And combined with remote sensing technologies, the assessment, modelling and monitoring of environmental change is aiding climate change adaptation and mitigation within agriculture (Adenle et al. 2015). Participatory processes which adopt geospatial approaches to harness community knowledge provide a potentially powerful platform for smallholder farmers to engage more effectively with landscape decision-making and policy. However, to date, initiatives which utilise agricultural geographical information (AGI) and the power of burgeoning information communication technologies seem limited for meeting the information needs of subsistence and semi-subsistence farmers.
[bookmark: _Toc494626427]Research aim
This research aims to provide a preliminary investigation to determine whether the ELS framework, a landscapes approach and utilisation of agricultural geospatial information are appropriate for application to regions within the South Pacific in identifying pathways for enhancing climate-smart practices within agricultural landscapes, specifically in Fiji and Tonga. 




[bookmark: _Toc494626428][bookmark: _Toc169494740]Research strategy and partners
The key research partners for undertaking this research were the University of Western Australia, the University of Sydney and the University of the South Pacific. The core strategy for this research was to build and establish further in-country networks as potential collaborating partners for the development of the ASEM/2016/101 project. This is in addition to the research outputs which inform the conceptual development of research for the ASEM/2016/101 project, building baseline information to investigate climate-smart landscapes for promoting sustainability of Pacific Island agricultural systems. 
[bookmark: _Toc494626429]Alignment with Australian R&D priorities
Our research strategy specifically aligned with Australia’s new development policy and performance framework to promote prosperity, reduce poverty and enhance stability through establishing pathways for sustainable climate-smart landscapes. Our research outputs also supports DFAT’s investment priorities through the application of the ELS framework for informing energy and water infrastructure development, agricultural productivity, sustainable fisheries management, water resource management for enhanced food security, and climate change mitigation/adaptation. Multi-scalar application of the ELS provides a mechanism for explicitly incorporating issues of gendered access to water, food and energy at local livelihood-relevant scales to promote ‘gender-sensitive’ agricultural development. Our research meets Targets 4 (Empowering women and girls) and 5 (Focusing on the Indo-Pacific region) of the Australian aid program performance framework. Our review of the potential role of geospatial tools/technologies for improving uptake of climate forecasts by farmers and translating scientific data for informing smallholder farming practices, contributes directly to R&D priorities identified by the Ministry of Lands, Environment, Climate Change & Natural Resources, Tonga. 
[bookmark: _Toc494626430]Alignment with other ACIAR activities
Our research aligns to ACIAR Pacific country priorities through investigating the use of a multi-scale approach to reflect spatial variation and geographical landscape dynamics of selected countries, with a primary focal pilot case study in Fiji. Specifically, we contributed understanding to (i) ACIAR research partnerships for developing more resilient farming systems in the South Pacific through climate-smart agriculture (CSA), and (ii) high priority designation to smallholder adaptation to climate change (CCA) in at-risk sectors of fisheries, forestry and cropping. Our research has complemented and provided additional value to multiple existing ACIAR projects. Our landscape scale evaluation of climate resilient farming practices, using the ELS framework, has provided initial steps in a methodology to produce baseline data to assist smallholder farmers in preparing for and responding to future environmental risks and promote loss reduction. This research is now contributing to ASEM/2016/101 project development to build a methodology to implement a full research strategy. This remit for our follow-on proposed research directly aligns with ACIAR’s 5-year programme outcomes, specifically to investigate the opportunity to develop new technology and practice in natural resource management to inform land-use decision-making, whereby Fiji is highlighted as a priority country.
[bookmark: _Toc494626431]Objectives
To address the research aim identified in Section 3.1 the following research objectives were addressed:
· Identify the geography and impact of environmental and livelihood pressures that influence agricultural production in a case study catchment in Fiji (Viti Levu) as a pilot project
· Identify entry points for the use of participatory geospatial approaches to inform climate-smart landscape management, and opportunities and constraints to its usage at a broader-scale (e.g. communications infrastructure of the landscape – mobile usage and access)
· Through stakeholder engagement define a local ‘climate-smart landscape’ within the Fiji catchment. In particular, identify what climate-smart services are provided by negotiated spaces and their value to stakeholders, and which services different land users perceive to be threatened by climatic variability and environmental and socio-economic pressures
· Build and develop in-country networks for all partner countries through meetings to establish strong partnerships for future research
In addition to these research objectives the research provided initial pilot results to support the development of a 4-year ACIAR project “ASEM/2016/101 Climate-smart landscapes for promoting sustainability of Pacific Island agricultural systems”. 
[bookmark: _Toc494626432]Activities
Multiple activities were undertaken within the research project to deliver research outputs that address the project objectives. These were:
Activity 1: Review of landscape approaches
Systematic review of literature to determine potential of multifunctional and diverse agricultural landscapes to optimise sustainable development and climate-resilient livelihoods.
Outputs: Peer-reviewed high impact journal article.

Activity 2: Assessment of landscape interactions
Immersive field research in Viti Levu, Fiji to identify the core components of coupled environment-livelihood systems within the selected agricultural landscape. Explore landscape interactions for determining ELS synergies and trade-offs and existing climate shocks/pressures to the agricultural system. 
Outputs: Peer-reviewed high impact journal article. Database of field research findings. Summary of field research findings detailing effective operationalisation of landscape approaches to enhance response to climate change within smallholder farming communities in Fiji.

Activity 3: Review of agricultural geospatial information and technologies
Systematic review of the literature to determine current state of knowledge regarding agricultural geographical information for climate change adaptation. Field research to determine potential limitations of socio-cultural settings and technology for utilising participatory geospatial approaches in climate-smart landscape management in Fiji and Tonga.
Outputs: Peer-reviewed high impact journal article.

Activity 4: Strengthening and expanding stakeholder networks
In-country meetings in Fiji and Tonga for to build wider research and stakeholder networks. Map the key stakeholders that affect the management and use of different landscape elements.
Outputs: Database of key landscape stakeholders.


[bookmark: _Toc494626433]Methodology
The methodology encompassed the following field research and literature review stages:
[bookmark: _Toc494626434]Field research
We conducted participatory rural appraisal (PRA) research in three iTaukei Fijian communities to explore (i) how different groups (male and female community members) utilise landscape resources to support their livelihoods, (ii) how communities gain access to different landscape resources, (iii) community strategies for responding to climate stressors, and (iv) challenges communities face in deriving services from the landscape and coping with climate stressors. Field research activities entailed a range of participatory resource mapping and focus group activities. We analysed the PRA data using qualitative data analysis techniques to identify factors that explain opportunities and challenges in operationalising the key principles of a landscape approach. 

[image: ]
Figure 1. Location of communities where we undertook research and the dominant land cover types throughout the Ba River Catchment landscape (data source: The Ministry of Agriculture, Fiji).
6.1.1 Participatory mapping
Participatory mapping was used to determine what landscape resources community members use to sustain their livelihoods and what factors enable or constrain access to resources. This was achieved through ‘hands-on mapping’ with community members to sketch landscape resources (using satellite imagery as orientation tool) and discuss land uses, challenges with availability, challenges with access, and climate impacts and response for mapped resources. There were 5-10 participants per session with separate discussions for females and males.
6.1.2 Transect walks
Transect walks were used to capture (i) landscape resources the community identified as important to their livelihoods, and areas affected by climatic stressors, and (ii) individual perspectives to complement aggregated community perspectives from the participatory mapping activities. The initial route for the transect walk was discussed following the participatory activity and photographs and notes were collected at each landscape resource unit using the Geographic Information Systems (GIS) mapping app Mappt on tablet computers. Walks were conducted separately with females and males with one or two community members acting as guides.
6.1.3 Focus group discussions
Focus group discussions were used to understand decision-making processes regarding the use of landscape resources, where community members source information to guide decision making, barriers to accessing information and access and utilisation of climate information. Sessions were undertaken through open discussion informed by the outcomes of the participatory mapping. There were 5-10 participants per session with separate discussions for females and males.
6.1.4 Key informant interviews
To determine how community members’ interactions with the landscape and capacities to respond to climatic and non-climatic stressors are influenced by a broader institutional and socio-economic context, key informant semi-structured interviews were undertaken with local community leaders and 12 national level stakeholders. The national level stakeholders were all engaged in agricultural, land use, or climate change adaptation activities and were from government ministries, multilateral development organisations, Fijian NGOs, and the private sector.
[bookmark: _Toc494626435]Literature reviews
Detailed systematic reviews of the literature were undertaken to assess baseline knowledge and application within the South Pacific region for adopting climate-smart landscape approaches and utilisation of agricultural geographical information. 
6.2.1 Landscape approaches
To identify if landscape approaches have had an effect on the climate resilience of livelihoods a systematic review of the literature was undertaken. Academic literature was reviewed through assessing literature in the Web of Knowledge core database whereby title content contained landscape approaches or climate stressors for evidence-based research only in English language (studies from 2013 onwards were included to restrict our analysis to coincide with the initiation of the Global Landscapes Forum). From the literature returned through this search, studies were further analysed if they i) observed an outcome indicator of livelihood status, ii) observed the impact of climate variation on that outcome indicator, and iii) monitored how landscape approaches moderate the impact of climate variation on the indicator of livelihood status. All studies that met these criteria were subjected to a standardised survey with the results collated in a database.
6.2.2 Agricultural geographic information
To undertake our review to identify specific AGI initiatives two streams of literature were assessed (since the year 2000; the time period considered to represent the growth of relevant geographic information, internet, and other ICTs): (i) peer reviewed academic articles, and (ii) projects listed elsewhere or in grey literature, such as in government, non-government organisation, and other key development and/or private sector agency databases, including initiatives described in online news articles and other websites. Keyword searches focused on the topic areas of information, climate, and agriculture practices (in that hierarchical order). Articles were constrained to include only current or recent literature (published after 2000), those published in English language, and only items with full-text versions available. Articles which met all criteria were then read and either entered into a spreadsheet for summarisation and analysis, or discarded if deemed not relevant for identifying AGI initiatives relevant to answering our research questions. Assessing the grey literature involved identifying databases, sources, agencies, and other websites that may contain information on relevant community, agriculture and climate-related AGI initiatives.
[bookmark: _Toc494626436]Achievements
Through the immersive field research a detailed understanding regarding the geography and impact of environmental and livelihood pressures that influence agricultural production was built. This was undertaken in the Ba River catchment. A comprehensive database of information was created through thematic coding which provided an analytical framework for publishing the research. During this field research information was collated as to the capacity for communities and stakeholders to engage with participatory geospatial approaches. A detailed picture regarding communication mechanisms for facilitating climate-smart landscape approaches was built through the interaction with communities and meetings with key stakeholders in Fiji and Tonga, the latter of which provided critical grounding for developing strong partnerships for future planned research (ASEM/2016/101). Key achievements are tabulated (Table 1) and a summary of research findings is presented in Section 8 along with the summary stakeholder list provided in Appendix 1.

Table 1 Key achievements from the SRA project against activities and associated milestones
	Activity
	Milestone
	Achievement

	1. Review of landscape approaches
	Systematic review of literature which identified 384 research studies for analysis (October 2016 – November 2017)
	Journal paper: target Global Change Biology

	2. Assessment of landscape interactions
	Community field research (Jan-Feb 2017; April 2017); data analysis (March – September 2017)
	Journal paper: target Global Environmental Change
Publication summary of field research findings distributed to key stakeholders

	3. Review of agricultural geospatial information and technologies
	Systematic review of literature which identified 26 AGI initiatives for analysis (October 2016 – November 2017)
	Journal paper: target Landscape Ecology

	4. Strengthening and expanding stakeholder networks
	Interviews/meetings with 25 stakeholder divisions/organisations (Jan-Feb 2017; April 2017; July 2017)
	Database of key stakeholders (see summary in Appendix 1)



[bookmark: _Toc494626437]Key results and discussion
Results from our research provided two main discussion points: firstly, the viability to adopt and operationalise a landscape approach, and secondly, the potential for harnessing AGI in the South Pacific. The following discussion points triangulate outputs derived from both the literature review analyses and field work findings. 
[bookmark: _Toc494626438]Adopting a landscape approach
In terms of landscape approaches detailed in the literature, several key findings were apparent. Many studies assess productivity or income effects of adopting aspects of landscape approaches but few studies seek to explicitly identify a climate resilience effect of adopting landscape approaches. Additionally, many of these studies collected data on climatic conditions and controlled for climate without identifying the landscape moderating effect of climate impacts. In terms of scale of application, focus was at the field, farm, or household level aspect of landscape approaches, which did not address the multi-level nature of landscapes. Geographical application was also constrained to primarily rural areas; this provides an important finding with the regard to future research which incorporates urban environments. The latter finding is especially pertinent to note given global increases in urban populations, and implications for urban land conversion affecting ecological, hydrological, and climate system functioning. These transition areas will also be exposed to adverse climates in many localities which will impact socio-ecological dependencies between urban and rural areas within the landscape (e.g. food prices; water resources). Our findings also highlighted that very few studies specifically assessed the effect of institutional arrangements, participatory interventions, or multi-stakeholder approaches on climate resilience using a landscape approach.
Our field research findings suggest there are five key criteria to consider for successfully operationalising a landscapes approach in Fiji:
1. A certain level of socio-economic development. In more resource-constrained subsistence and semi-subsistence systems, increased caution must be exercised when advocating a landscape approach; depending on the underlying level of socio-economic development, such approaches can differentially impact upon the adaptive capacity of community members. For example, Infrastructure allows for cropping diversity and increased climate resilience e.g. piped water to homes enables irrigation of kitchen gardens to protect crops from dry spells; or access to assets and/or cash enables more productive use of landscape resources e.g. the capacity to use a boat allows community members to fish in more productive fishing grounds to raise income earning opportunities.
2. Managing landscape diversity is challenging. Community members utilise a diverse range of landscape resources to sustain livelihoods and to respond to climate stressors. However, guidance is required on how landscape diversity can be optimised to meet multiple landscape objectives, and governance structures need more careful consideration to effectively align policy for managing diverse and dynamic landscapes.
3. Traditional knowledge is a key asset. Communities have extensive local knowledge on how to utilise the landscape, which forms a valuable asset for responding to climate change in Fiji (Janif et al. 2016; McMillen et al., 2014). Traditional knowledge enhances a community’s adaptive capacity (e.g. awareness of weather forecast), capacity to manage the landscape (e.g. through sharing of seeds), and fosters inter-generational learning. Policy strategies which protect and complement traditional adaptive knowledge, through cross-level learning processes, are important given Fiji’s agricultural development goals and uncertain future climate exposure.
4. Communities are key landscape managers. Communities are key actors in managing landscapes and responding to climate stressors. However, community capacity is often constrained by a lack of physical capital to monitor landscape resources (e.g. boats/fishing grounds), disagreements between community members and leaders regarding landscape utilisation, limited influence over far-reaching landscape activities, and short-term livelihood needs leading to unsustainable exploitation of landscape resources. Recognising these constraints warrants a need for other stakeholders to provide an appropriate level of support. Better integration of communities into multi-level governance structures will help unlock latent community adaptive capacity to manage the landscape.
5. Cross-level communication facilitates landscape management. In Fiji, barriers to cross-level communication between stakeholders are common. Through removing these barriers processes of learning, community access to wider knowledge bases and inclusive and participatory decision-making can support more inclusive management of landscape resources. Hierarchical governance structures need adapting to support cross-level communication and ensure top-down actions that are incongruent with community-level situations are avoided.
[bookmark: _Toc494626439]Harnessing AGI
Our results suggest there are four key themes which emerge as factors for promoting or limiting the success of AGI initiatives, which are summarised in Table 2. Through our review of AGI initiatives we provide the following suggestions for focal areas for future research:
· Geographical targeting of initiatives could substantially benefit smallholder farmers in areas being impacted by changing climates, but are currently not being targeted for AGI initiatives e.g. the Pacific.
· Better understanding regarding the types of information and information technologies which are most useful (availability, accessibility and applicability) is needed to target users more effectively. 
· Existing initiatives and future AGI projects must be independently assessed to provide robust evaluations of the success of their approaches, to better assist the needs of farmers facing dramatic and unpredictable climate and livelihood challenges.
· Improved comprehension is required regarding theory of change i.e. how significant livelihood change occurs when farmers adopt the use of AGI which needs localised studies at the level of those users most affected (i.e. smallholder farmer communities).
Additionally, we also identified the need for inclusivity for multi-level stakeholder communication. This finding corroborates the findings stated in Section 8.1 with regard to the field research outcomes.



Table 2. Summary of factors promoting and limiting the success of AGI initiatives for addressing key agro-climatic challenges (Source: Haworth et al. in preparation).
	
	Factors promoting success
	Factors limiting success

	Farmer capacity
	Affordability to farmers
	Participation capacity (exclusion through gender, costs, digital divide)

	
	Available languages
	Limited languages

	
	
	Information alone often not enough for meaningful change

	Approach
	Partnerships with existing community groups
	Methods for incorporating community knowledge into GIS 

	
	User collaboration / sharing
	Purely top-down approach – lack of interactivity

	
	Farmers involved in design
	User registration required

	Technological
	High quality, locally-relevant information
	Acquisition and sourcing of suitable and quality information/data

	
	Low tech and user friendly – ease of use
	Availability and capacity of telecommunications infrastructure

	
	Allows participant feedback – interactivity functionality
	Personal and community information security

	Organisational
	Organisational trust
	Low user retention

	
	Potential for expansion – agile service
	(In)ability to reach target users

	
	Marketing and endorsements
	

	
	Clear business model, including funding
	Funding of initiatives



[bookmark: _Toc494626440]Impacts
[bookmark: _Toc169494747]This research has helped to identify potential avenues for operationalising landscape approaches to enhance the climate-resilience of livelihoods within multifunctional landscapes of the South Pacific. Whilst some barriers to operationalising a landscape approach were identified, there is great potential for managing multi-scale synergies and trade-offs to improve environmental management of agricultural landscapes in Fiji and Tonga under climate pressures.
[bookmark: _Toc494626441]Scientific impacts
This research identified options and barriers to using landscape approaches to support sustainable and climate-resilient management of agricultural landscapes within a catchment in Viti Levu, Fiji. Findings derived from our detailed place-based analysis, complement existing broader reviews of the climate resilience potential of landscape approaches, and highlight where the intricacies and contextual factors of real-world settings can facilitate/impede the adoption of such governance and management arrangements. Field research findings combined with the review analyses provide an enhanced knowledge on how landscape approaches can be used to tackle climate and sustainability challenges. This was achieved through advancing understanding of how landscape approaches can contribute to climate resilience (through a systematic review of existing landscape approaches), identifying opportunities/challenges to operationalising landscape approaches (through fieldwork in Fiji), and solutions to overcome information challenges in managing landscapes under changing climates (through a review of AGI). This knowledge has facilitated further research project development to assess use of geospatial information for participatory mapping and sharing of local spatial knowledge for natural resource management under variable climates. The development of a collaborative geospatial platform forms a key component of the proposed ASEM/2016/101 project and will (i) operationalise the use of geospatial information to support participatory decision making processes and the role of local participants/stakeholders in data creation and evaluation, and (ii) allow for further scientific understanding of human-environment interactions in landscapes.
[bookmark: _Toc494626442]Capacity impacts
The findings from our fieldwork in Fiji highlight potential constraints and entry points for development practitioners, policy makers, and researchers seeking to implement landscape approaches in climate vulnerable locales. Such insights are complemented by broader reviews which document the current state of science on the potential for landscape approaches to provide climate resilience benefits, and the use of AGI to build knowledge capacity of farmers. By strengthening and developing our stakeholder networks, stakeholders we have interacted with to date have an enhanced understanding of ELS as a concept and as a decision support tool for climate-smart landscape management. Through our future collaborations, stakeholders will take an active role in using the ELS framework to evaluate potential for climate-smart management of agricultural landscapes. Our interviews and meetings with key stakeholders identified entry points, opportunities, and barriers for the use of geospatial information to support landscape management objectives. As these have been determined, we have potential to build capacity within this multi-stakeholder environment through future research, especially with regarding to improving communication capacity between communities and higher-level stakeholders. Our SRA findings have provided the basis for our proposed ASEM/2016/101 project whereby communities and higher-level stakeholders will have improved access to geospatial information (tools and technologies) that will enhance their capacity to monitor and manage landscapes under variable climates.
[bookmark: _Toc494626443]Community impacts
Our research has supported and actively engaged small-scale farmers, community members, and regional stakeholders through making steps towards improved communication and collaboration to build climate resilience within the landscape. The long-term potential for community impacts has been initiated through this SRA research, in particular, we have identified communities we will build long-term relationships with to contribute to the co-development of the proposed ASEM/2016/101 research. 
[bookmark: _Toc494626444]Communication and dissemination activities
The project concept was discussed with delegates at the 2016 Pacific Islands GIS/Remote Sensing Conference (Bruce and Duncan; 28 Nov – 1 Dec, Suva, Fiji). Initial field research findings ‘Assessing environmental livelihood security for climate-smart landscapes in the South Pacific’ were orally presented at the 2017 Institute of Australian Geographers annual conference (Biggs; 12-14 July, Brisbane) in a session on ‘Environmental Security in the Anthropocene’. Attendance at networking and information meeting hosted by ACIAR in 2017 for social science cluster project principal investigators (Biggs and Bruce; May, Canberra). In addition, findings of the field research were summarised into a publication for dissemination to all stakeholders who contributed to the research activities through the key informant interviews. And through re-visit interviews with community leaders, initial research findings were disseminated back to the communities (Duncan; April 2017). Three academic journal articles have been written and are in various stages of finalisation for publication in high impact peer-reviewed journals. 

[bookmark: _Toc494626445]Conclusions and recommendations
[bookmark: _Toc169494748][bookmark: _Toc494626446]Conclusions
Our research undertaken in this project has highlighted opportunities and challenges for operationalising a landscape approach to managing natural resources and livelihood activities under increasing climate stressors in Fiji and Tonga. Despite the growing momentum to adopt landscape approaches in response to climate challenges, our research provides one of the first studies to specifically assess the feasibility of adopting a landscape approach within an applied context. We provide critical systematic appraisals of the potential for adopting a landscape approach and harnessing agricultural geographical information for facilitating climate change adaptation in the South Pacific.
[bookmark: _Toc494626447]Recommendations
[bookmark: _Toc169494750]Our principle recommendation is for further research regarding the potential for harnessing agricultural geographic information for adopting a landscape approach to build climate resilience and enhance ELS in Fiji, Tonga and the South Pacific more broadly. Given the receptiveness of multi-level stakeholders to engage with mapping media, geospatial information provides great potential as a decision-support medium to improve cross-level stakeholder communication for enhanced landscape management. 
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We conducted meetings and/or key informant interviews with all of the following divisions/organisations whereby we populated a detailed database with specific contact information:
Fiji
· Land and Resources Division, The Pacific Community (SPC)
· Statistics Division, Pacific Agriculture Policy Project, The Pacific Community (SPC)
· Pacific Agriculture Policy Project, The Pacific Community (SPC)
· Pacific Ecosystems-based Adaptation to Climate Change Project (PEBACC), Secretariat of the Pacific Regional Environment Programme (SPREP)
· International Fund for Agricultural Development (IFAD)
· Food and Agriculture Organisation (FAO)
· Land Resource Planning and Development, Ministry of Agriculture	
· Economic Planning and Statistics, Ministry of Agriculture
· Fiji Crop and Livestock Council
· Partners in Community Development Fiji
· Deputy Vice Chancellor for Research Office, University of the South Pacific
· Ridge to Reef
· Pacific Women Shaping Pacific Development
Tonga
· Ministry of Agriculture, Food, Forests and Fisheries (MAFF)
· Campus Director Office, University of the South Pacific
· Department of Environment Tonga
· MORDI Tonga
· GIS Division, Ministry of Lands and Natural Resources
· Lands Division, Ministry of Lands and Natural Resources
· Hango Agricultural School
· Ministry of Environment and Climate Change
· Nishi Trading
· Ministry of Meteorology, Energy, Information, Disaster Management, Environment, Climate Change and Communication (MEIDECC) 
General
· Gender and Diversity consultant for ACIAR
· Other ACIAR principal investigators for projects operating in the South Pacific
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