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The GERSA Project led by IRD – Space Unit 140 and the COWRIE Project, led by the Insti-
tute of Applied Sciences at the Universty of the South Pacifi c, both aim at developping 
methodologies and tools for the high Pacifi c islands, integrating interactions between 
watersheds and coral reefs, as well as  local communities dynamics in the implementa-
tion of sustainable management system, for instance  such as MPAs management plans. 

The project 1A4 is composed of 5 main activities:

ACTIVITY 1:  SPATIAL APPROACH (GERSA PROJECT)
ACTIVITY 2:  TERRITORIALITY AND SOCIO-ECONOMIC VALUES (GERSA PROJECT)
ACTIVITY 3:  ENVIRONMENTAL INFORMATION SYSTEMS AND MODELISATION (GERSA PROJECT) 
ACTIVITY 4:  DYNAMICS AND MODELISATION OF WATERSHED (GERSA PROJECT)
ACTIVITY 5:  TOWARDS COASTAL AND WATERSHED RESTORATION FOR THE 
 INTEGRITY OF ISLAND ENVIRONMENTS (COWRIE PROJECT)

Head of COWRIE Project:
James COMLEY

University of the South Pacifi c
 Institute of Applied Sciences

PO BOX 1168
Suva

Fiji 
Tel.: (679) 323 2899

Email: comley_j@usp.ac.fj 

Project 1A4 is funded by:

COMPONENT 1A – PROJECT 1A4
Integrated Coastal Reef Zone and Watershed Management

T he Initiative for the Protection and Management of Coral Reefs in the Pacifi c 
(CRISP), sponsored by France and prepared by the French Development Agency 

(AFD) as part of an inter-ministerial project from 2002 onwards, aims to develop a 
vision for the future of these unique ecosystems and the communities that depend 
on them and to introduce strategies and projects to conserve their biodiversity, 
while developing the economic and environmental services that they provide both 
locally and globally. Also, it is designed as a factor for integration between developed 
countries (Australia, New Zealand, Japan and USA), French overseas territories and 
Pacifi c Island developing countries. 

The CRISP Programme comprises three major components, which are: 

Component 1A: Integrated Coastal Management and Watershed Management
 - 1A1: Marine biodiversity conservation planning 
 - 1A2: Marine Protected Areas (MPAs)
 - 1A3: Institutional strengthening and networking
 - 1A4: Integrated coastal management
Component 2: Development of Coral Ecosystems
 - 2A: Knowledge, monitoring and management of coral reef ecosytems
 - 2B: Reef rehabilitation
 - 2C: Development of active marine substances
 - 2D: Development of regional data base (ReefBase Pacifi c)
Component 3: Programme Coordination and Development
 - 3A: Capitalisation, value-adding and extension of CRISP activities
 - 3B: Coordination, promotion and development of CRISP Programme

The CRISP programme is implemented as part of the policy de-
veloped by the Secretariat of the Pacifi c Regional Environment 
Programme for a contribution to conservation and sustainable 
development of coral reefs in the Pacifi c.

CRISP Coordinating Unit (CCU)
Programme Manager: Eric CLUA

SPC - PO BOX D5 
98848 Noumea Cedex 

New Caledonia
Tel./Fax: (687) 26 54 71

Email: ericc@spc.int
www.crisponline.net

The CRISP Coordinating Unit was integrated into the Secreta-
riat of the Pacifi c Community in April 2008 to insure maximum 
coordination and synergy in work relating to coral reef mana-
gement in the region.
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1.0 INTRODUCTION 

The COWRIE project (Towards Coastal and Watershed Restoration for the Integrity of 
Island Environments) is currently implemented by the University of the South Pacific 
(USP) for a period of twelve (12) months.  The project adopts the “Ridge-to-Reef” 
approach in the management of water catchments with a specific link to coral reef 
management, and directly feeds into Output 1A4 of the regional CRISP (Coral Reef 
Initiatives for the Pacific) Program on Integrated Watershed and Coastal Management.   
 
The project will build upon the latest scientific data and tools on watersheds and coastal 
areas obtained through the GERSA project and recognised best-practice of integrated 
watershed and coastal management, and apply it through the community-based bottom up 
approach with the objective of achieving cultural, socio-economic and ecological integrity 
of watersheds.  
 
The Best-Practice Symposium on Community based Reforestation/Watershed 
Management was held from 2nd – 4th December 2009 at the Institute of Applied Sciences 
Conference room, USP, and jointly convened by USP and Landcare Research, New 
Zealand. The workshop brought together key stakeholders to deliberate on best-practices 
relating to community-based reforestation/watershed management in the region, including 
canvassing the appropriate species and techniques for rehabilitation and catchment 
protection.  
 
The three-day workshop was organised with presentations in the first half of the day and 
group discussions in the afternoons with a site visit on the afternoon of Day 3.   Day 1 of 
the workshop focussed on sharing information of current projects being undertaken on 
watershed management including a brief overview of projects, challenges faced and key 
lessons learned. Day 2 presentations focussed on participatory approaches, reforestation 
techniques and recommended species for planting.  The first half of day 3 involved an 
introduction to the COWRIE project and proposed work plan. The participants were then 
divided into two groups for more discussions on specific site activities in Fiji and Vanuatu. 
The final session of Day 3 was a field visit to the Colo-i-Suva Forest Management park 
and the Sawani community reforestation project. 
 
In his welcoming comments at the workshop, Prof. Aalbersberg highlighted that half of the 
grant requests to the GEF Small Grants Program were from communities, (independent of 
any Agency involvement) wanting to plant trees, emphasizing the need to do reforestation 
work. He added that small projects achieve a lot, and USP work on the community-based 
FLMMA project has developed approaches to these.  
 
Prof. Aalbersberg noted the COWRIE project timeframe of one year and emphasized that 
long-term commitment was the key imperative for any community-based project; 
continuity is needed to achieve sustainability.  He added that nature was too complex to 
know exactly.  The best we can do is to take the scientific best information, communities 
best information, and with a good participatory process, come up with something sensible, 
and monitor, review and adapt to changes over time (adaptive management). He added that 
one of the challenges of the project will be exploring options for getting on-ground 
benefits for communities since it will take at least 20 years  to see the benefits from the 
planting of trees; this is a critical task to undertake. This workshop will also canvass 
appropriate species and techniques for revegetation. 
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Mr. Andrew Fenemor from Manaaki Whenua (Landcare Research) (one of New Zealand’s 
Crown Research Institutes) was a key resource person and facilitator for the workshop.  
Workshop participation included representation from relevant government ministries and 
community groups from Fiji and Vanuatu, regional organisations and civil society groups. 
The full list of participants and programme are appended to this report. 
 
 
 

2.0 OBJECTIVES OF THE WORKSHOP 

The objectives of the Symposium were: 
 
1. To share information on current status of community-based watershed management 

practice in Fiji and Vanuatu. 
 

2. To discuss ways for communities to stabilize catchments and minimize sediment 
impacts on rivers and the coast. 

 
3. To document best practice approaches of community–based reforestation for watershed 

management, including recommending indigenous species for specific purposes. 
 
4. To establish a work plan for the COWRIE Project and identify roles and 

responsibilities. 
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3.0 DAY ONE 

3.1 Overview of Presentations 

 
3.1.1 Overview of the Management of Forest Resources in the Pacific  
 Mr. Cenon Padolina, 
 Land Resources Division, SPC. 
 
Mr. Padolina provided an overview of the current status of forest resources in the region, 
and the work that SPC’s Land Resources Division is contributing towards its management.  
Fiji and Vanuatu are among the top five forested areas in the Pacific with 1.1 million 
hectares (54.7% of land area) and 440,000 hectares (36.1% of land area) respectively. Fiji 
forest types are classified into closed, open, pine plantations, hardwood plantations, 
coconut plantations, non-forest and inland waters. The total land area is 1.83m ha and 
about 1.1m ha of this is forest cover.  
 
The main forestry issues faced in the Pacific are increasing forest loss and degradation 
through unsustainable logging and other development activities, agro-deforestation, 
impacts of invasive species, loss of forest genetic diversity, impacts of natural events and 
climate change. In addition, ineffective forest resource management through outdated legal 
and policy frameworks, lack of political will, capacity and resources, land tenure issues, 
lack of standard forest management guidelines and approved practices and lack of forest 
data, exacerbate the issues of forest loss and degradation in the region.  
 
An example given was Solomon Islands which is logging more than 4.5 times the 
sustainable yield, which generates about 60-70% of their forest revenue, equivalent to 
about 13-15% of the Solomon Islands Government revenue.  At such a rate, the prediction 
is that natural forests will be exhausted within 5 years.  The Solomon Islands government 
is faced with a challenging economic situation if they reduce the rate of harvesting their 
forests.  There is an urgent need in the region to manage forests and trees in a sustainable 
manner to balance the environmental, social and economic benefits of forests and trees.  
 
Some lessons learnt from past projects conducted by SPC in the region include application 
of substantial interventions, persistence of old issues points to some in-country 
weaknesses, increasing use of community led natural forest management approaches and 
planted woodlots, continuing losses of forests and trees reminder of smallness of PICS and 
interconnectedness of forest sector to other sectors. 
 
Implications for SPC include advocating a whole-of-island or landscape approach to 
natural resources planning; LRD integrated approach in terms of agriculture and forestry 
and promoting greater spatial integration. In addition, implications for PICS are promoting 
effective forest governance needs and commitment of political needs, adequate resources 
for forestry agencies, on-going training programmes for forestry staff required and cross-
sectoral collaboration and networking. 
 
The following recommendations were made from the last Heads of Forestry meeting held 
in Fiji in September 2009: 
 
Climate Change: capitalise on the important roles Forestry plays in mitigation and 
adaptation especially: 
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 Policies and Strategies 
 Biodiversity protected and resilient trees identified. 
 Active participation of Forestry experts in Climate Negotiations. 
 REDD Initiatives. 
 Endorse the German-funded SPC/GTZ Pacific-German Regional Programme on 

Adaptation to Climate Change in the Pacific islands region of which Fiji, Vanuatu and 
Tonga are part. 

 
Policies and Legislations: need to align national policies and legislations with international 
developments to: 
 Promote greater cross-sectoral coordination at the national level. 
 Recognise non-legally binding instruments on all types of forests and integrated 

framework to promote sustainable forest management. 
 Incorporate thematic elements of sustainable forest management in revised policies and 

legislations. 
 
Sustainable Forest Management (SFM): need to strengthen efforts to promote SFM 
through the: 
 Development of baseline information, multi-purpose forest inventories. 
 National capacities on GIS and remote sensing. 
 Review of national code of harvesting practice. 
 Community-based SFM initiatives and supporting legislations. 
 Endorsement of FAO-supported regional initiative on monitoring, assessment and 

reporting on SFM. 
 
Markets: development of markets for carbon, timber and non-wood forest products 
through: 
 Local products for domestic and international markets. 
 Transparency and compliance in the value-adding chain of timber products. 
 Emerging in carbon, non-wood forest products and ecosystem services. 
 Public/private partnerships. 
 Endorsement of the new PARDI initiative by ACIAR. 

 
Agroforestry: importance of agroforestry for sustainable food production, biodiversity 
conservation and adaptation response to climate change by: 
 Enhancing traditional systems. 
 Large scale, site-specific agroforestry, conservation and enrichment programmes. 
 Sharing of information, knowledge, technology and germplasm. 
 List of priority crops for further work. 
 
Forest Genetic resources  
 Research on genetic resources. 
 Distribution of appropriate germplasm to strengthen food security, biodiversity 

improvement and protection and climate change resilience. 
 Contribute and participate in the “State of the World’s Forest Genetic Resources 

Report”. 
 Endorse the establishment of the new Regional Tree Seed Facility within the SPC 

Centre of Pacific Crops and Trees (CePaCT). 



 

8 
 

 
Invasive Species  
 Serious concerns to PICs and more so in the face of climate change. 
 Research and demonstration on bio-control and alternative uses. 
 Bio???security policies and infrastructures e.g. Border controls and trade protocols. 
 Participation in Asia-Pacific Invasive Species network. 
 
Land-Use Planning: Land use plans and Land use policies for sustainable utilisation and 
management of land resources. 
 Land zoning and mapping, economic analysis of land, land use practices and 

community consultation processes. 
 Development of national rural land use policies and land use plans (eg the Rural Land 

Use Policy for Fiji by D Leslie (Landcare Research) and I Ratukalou (SPC)). 
 Endorse the “Pacific Region Land Programme for Economic Growth Security”. 
 
International Policy Participation: importance of participating in international Forestry 
meetings and events and to strengthen Pacific representation. 
 Celebrate International Year of Forests. 
 Better preparation and consistent representation by PICs. 
 Greater national level coordination by PICs. 
 Global discussions brought to the national level and vice-versa. 
 Endorse SPC to serve as regional focal point for PICTs on UNFF matters. 

 
Ecosystem and Biodiversity: need to protect our vulnerable ecosystems and biodiversity. 
 Management of coastline vegetation for protection of biodiversity especially in smaller 

islands. 
 Support and training in biodiversity survey and assessment.  
 Implementation of GEF-PAS project on Forestry and protected area management. 

 
 
3.1.2 The Process of Integrated Catchment Management  
 Mr. Andrew Fenemor  
 Manaaki Whenua (Landcare Research), Nelson, New Zealand. 
 
Mr. Fenemor provided an overview of the processes involved in Integrated Catchment 
Management emphasizing balance of technical information and engagement of 
communities to achieve ecosystem resilience. Landcare Research is currently engaged in 
the large-scale Motueka ICM research project (http://icm.landcareresearch.co.nz/) along 
with community ICM projects in New Zealand, Ecuador (which includes payments for 
ecosystem services) and the UNESCO HELP (Hydrology for the Environment, Life and 
Policy) programme.  He noted that the Motueka ICM programme is investigating river 
impacts – including sediment – on coastal ecosystems, similar to the COWRIE objective. 
 
Strong community and stakeholder involvement is needed to be able to achieve Ecosystem 
Resilience through an integrated whole. So a sustainable landscape or catchment is an 
indicator of Community Resilience also.  And the key point for management is that land 
uses are what affect water quality and sedimentation. 
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ICM is an ongoing process of engagement and changes; changes in land uses, policies – 
not so much an outcome but a planning and action process against which we measure what 
we’re doing and adjust our plans and actions as we go through. Often the ICM process will 
start from a trigger point, for example, the reef suffers from visual sediment damage.  
 
The whole management process in the catchment area is important; the COWRIE project 
will be pulling together the published literature and grey literature and make sense of what 
works. The project may need to address methods for reducing sediment loss beyond just 
revegetation if there are specific problems such as land management practices e.g. 
management of kastom gardening in Vanuatu, or road development.  Understanding the 
major source areas for sediment in a catchment enables communities to focus on stabilising 
those. 
 
A key step is monitoring and evaluating the outcomes; short, medium and long-term 
outcomes.  A short-term outcome would be completion of so many hectares of plantings, 
whereas examples of long-term outcomes are ongoing community commitment to the 
plantings, and a reduction in sediment loads reaching the coast.  
 
Mr Fenemor encouraged workshop attendees to think and plan for the long term; the 
success of these projects must go beyond the current period of funding, which in this case 
is only up to October 2010. 
 
 
3.1.3 GEF IWRM Nadi Project 
 Ms. Senivasa Waqairamasi 

Project Assistant 
Land & Water Resource Management Division 

Ms. Waqairamasi presented the background and overview of the Nadi Basin IWRM 
Demonstration project.  The project, funded by GEF and implemented through SOPAC, 
aims to assist 14 Pacific island countries to improve best-practice through demonstrations 
of Integrated Water Resources Management (IWRM), wastewater management and water 
use efficiency. 
 
IWRM looks at ways of getting people working together on water resource management 
and getting people involved from different sectors with bigger focuses from land 
management and forestry to health, energy, finance, and industries. All this has to be 
managed under some kind of framework (water linked with land) and managed on 
different levels. 
 
Nadi Basin is the focus of the demonstration project, and was chosen for its high 
vulnerability to flooding, increasing population, rapid urbanization and development, 
major centre for tourist development and high demand for water resource. The Nadi floods 
of January 2009 resulted in about F$300 million in damage (Flood Assessment Report, 
Prime Minister’s Office). 
 
The Nadi Basin IWRM project aims to improve flood preparedness and integrate land and 
water management planning within the Nadi Basin to increase resilience to flooding. 
This will involve addressing key components like rainfall, runoff, river network 
and floodplains, river water and health, coastal health, and a Nadi Basin Flood 
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Management Plan, and a participatory and transparent approach which includes residents, 
communities and stakeholders in the decision making process. The total area covered by 
the Nadi Basin is 517km2, which comprises 4 Tikina, 17 villages and 6 Advisory Councils. 
 
There is also a National Planning Program which aims to help the 14 member countries 
improve the management of water resources by supporting the development of National 
frameworks and plans for IWRM and Water Use Efficiency. For example, in Fiji, support 
is channeled through the Mineral Resources Division (MRD) as the secretariat of the 
National Water Committee in support for Cabinet adoption of draft Water Resource Policy 
and Strategy.  
 
Current initiatives of the project include the establishment of the Nadi Basin Catchment 
Committee (NBCC) and membership, Community Involvement and Participation, 
Provincial arrangements - Tikina presentations, sharing information and data, establishing 
baseline information, community profiling, community awareness program, upgrade 
Hydroclimate Network, Water Level Recorders Installation, and Early Flood Warning 
System.  An issue was raised on gravel and sand extraction in Nadi, and raises the 
possibility of projects to address this problem, as extraction and channel straightening 
could be exacerbating flooding. Changes to infrastructure in Nade town were raised as a 
priority. 
 
 
3.1.4 GEF funded community reforestation projects  
 Mr. Francis Areki  
 Consultant, UNDP/GEF 
GEF supports a number of projects through its Small Grants Program.  
Six current projects are summarized below: 
 
 Conservation of Mt Nabukelevu Forests, Kadavu Island 
The project is a partnership between Birdlife International and communities of Lomaji, 
Daviqele, Qaliira and Nabukelevu-i-Ra. It will take an integrated approach to resource 
management, specifically address sustainable land management practices on sloping 
agricultural lands by using  vetiver grass within pineapple plantings to effectively control 
soil erosion and water run-off; develop management procedures for currently unused 
degraded land for agricultural production; support for community to form a Site Support 
Group to develop a community based protected area with associated management and 
monitoring plans; forest conservation, replanting of native trees at specific sites such as 
degraded habitat will be promoted to enhance land and water conservation; seek to 
establish a community declaration and then progress towards legal protection.  
 
 Community Forest Biodiversity Conservation and Ecotourism Support Project, 

Nadroga- Navosa (Biausevu Tourism Committee and Biausevu Community) 
The project aims to develop a strategy to minimize the effects of logging on the waterfall 
and creek water quality; improve the environmental management of the Biausevu 
Waterfall tour; develop awareness training for all Biausevu members and waterfall tour 
guides of the importance of protecting native plant and tree species along the waterfall 
track and vegetated area surrounding the village; build a tree nursery that will serve to 
reforest native trees to the Biausevu area and be a viable income generating native tree 
nursery within Fiji.  
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 Driti Sustainable Fisheries Initiative (Partnership by Driti Development Committee, 
IAS and OFETA) 

The project aims to mobilize the communities affected to arrest sediment levels through 
sustainable agriculture practices along 80% of the Dawasamu River and establishing 20% 
effort to conserve the catchment area of the Dawasamu River within the next 2 to 3 years.  
 
 Community Natural Resource Management and Enhancement in Ono-i-Lau for 

Biodiversity Conservation and Sustainable Livelihoods- Ono-i-Lau Island, Lau 
The project aims to build and enhance the Ono-i-Lau community’s capacity for self 
management and long term sustainability of their natural resources within the context of an 
integrated ecosystem, community development and sustainable livelihood approach. 
Activities will involve community workshops to develop the protected areas system and 
management plan (terrestrial and marine), a land use planning workshop for the Ono-i-Lau 
Community targeting food security and limiting land degradation on the island and to 
undertake the development of a community plan to strengthen alternative and existing 
sources of income (e.g. handcrafts, sandalwood) within the context of natural resource use 
and management.  
 
 Tikina Wai- Nahue Community Conservation Development, Nadroga-Navosa (Nahue 

Environment Committee and WWF) 
The project will establish a community nursery and restoration plan for degraded areas of 
the district, including traditional salt making. 
 
 Bula O’Drehei ni Ma’aha – Dreketi, Macuata (Vunisea Youth Group- Nabavatu, 

Vunisea, Vuinaqalutu, Lutukina communities) 

The project will improve community management of natural resources within the Tikina, 
and to improve household livelihoods through reforestation using native trees and 
increased productivity through sustainable agricultural practices. 

Three other whole island projects supported by GEF in partnership with WWF include 
restoring the natural landscape on Mali island through community landcare, improving 
land management and adaptive community approaches to disaster and climate change 
impacts on Cikobia island, and food security as a community catalyst for climate change 
adaptation and enhancing watershed management and restoration on Totoya island. 
 
Discussions included the possibility of linking up with the Nadi Basin project. Fires were 
noted as creating much of the land degradation, and it was suggested that composting and 
other options be looked at for possible funding. Vetiver grass is used in Kadavu across 
slopes together with the planting of pineapples which knit together to control soil erosion.   
 
To seek funding under the Small Grants Program, communities can apply to the National 
Committee (USP is part of the committee). Duration of projects are usually 2 years. GEF 
work in the region is long-term so small grants will continue over a long timeframe. 
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3.1.5 WANI Project  
 Dr. Bernard O’Callaghan 
 IUCN programme coordinator 
Dr. O’Callaghan informed the workshop that the IUCN Oceania Water Programme 
complements that of the GEF-IWRM Programme currently implemented by SOPAC. The 
IUCN Water programme focuses on a more holistic approach with Water Resource 
Management (encompassing IWRM, Ecosystem services ES, poverty reduction, resilience, 
sustainable infrastructure) as its central theme and includes the components of Adaptation, 
Growth, Governance and Food Security. The programme is funded by the Dutch 
government and is now into phase 2.  
 
The broader framework for WANI involves four main approaches of Leadership and 
Learning, Governance, Economics and Water Security: 
 
Leadership and Learning: Catalytic partnerships and communications  
 Learning, information & communities of practice catalyse more effective & wide-scale 

application of ES in IWRM planning & decision making 
 Demand for ES solutions expanded by publications, online services and media impact 
 Networks of change leaders empowered to champion transformation based on 

mainstreaming of ES 
 
Governance enabling integrated development & resources management from ‘ridge to 
reef’  
 Multi-Stakeholder Partnerships adopting LMMA approaches and empowered in 

integrated, equitable, transparent & accountable water resources management 
 Coordination of planning & decisions at village to watershed to island scales 
 National governments and regional processes using lessons & dialogues to catalyse 

ridge-to-reef management of development & ES  
 
Economics: Business case for ES in use, from watershed to national levels  
 Economic tools applied to support planning and decision making in ridge-to-reef 

demonstrations 
 Incentives for managing watershed services tested and prospectus established for 

sustainable financing 
 Water & ecosystem asset values incorporated in national dialogues on economic 

development & water development 
 
Water Security: Ridge-to-reef demonstrations mobilising change in water management  
 Benefits of integrating LMMA approaches and watershed management demonstrated 
 Livelihood assets for poor people expanded through sustainable ecosystem 

management, including, income & Small-Medium Enterprises 
 Vulnerability to Climate Change reduced locally and demonstrations informing 

national strategies 
 National action plans on water management incorporating ecosystem-based ridge-to-

reef management of water resources 
 
The Pacific WANI concept is seeking to  
 Test new Governance models that are relevant for the Pacific, e.g. community-based 

Ridge to Reef water resource management 
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 Incorporate the Environment into Ridge to Reef water resource management e.g. 
Samoa 

 Build capacity in Decision-making mechanisms to manage water resources with 
benefits for the environment & livelihoods e.g. Nadi  

 
The workshop was informed that Phase 1 of WANI commenced in 2008 in three sites; in 
Kadavu where foundations were laid for upscaling of the LMMA model; Nadi for the 
establishment of the Nadi Basin Catchment Committee and Samoa, where work 
commenced on developing a Togitogiga water resource management plan.  Phase 2 will 
continue work in the three original sites and involves developing capacity development 
programmes across the Pacific using WANI tools. WANI tools include: management of 
flows in rivers, climate change adaptation, governance, valuing ecosystems and 
establishing payments for ecosystem services (PES).  

A range of global publications developed by IUCN on the WANI tools included: 
Rule – focuses on legislation and approaches to water resource management. 
Value – involves valuation of Ecosystem Services but also including valuation of water 
resources. 
Pay – how to have sustainable financing for the environmental side of water resource 
management  
Share – in particular trans-boundary water; how to development dialogues and platforms 
for exchange of information on water. 
Flow – e-flow  
Change – related to climate change, and a synthesis of best knowledge;  
IUCN is looking at scaling these publications to a level appropriate for the Pacific using 
specific case-studies that feed into them as well. 
 
Discussions focused on the tool Payment of Ecosystem Services which uses the concept of 
a buyer and a seller; communities are paid for the use of their resources with the 
understanding that they continue to conserve their surrounding environment. Some 
examples of the concept in Fiji included Navua whitewater rafting where part of the ticket 
payment goes back to the communities; Shark diving in Beqa, payment is given to 
communities who in return, are expected to increase efforts to conserve their environment; 
payment to communities by hotels for the use of their qoliqoli for diving/snorkeling 
purposes; Sovi Basin, a trust fund set up, with funds allocated to assist with management 
plans; Monosavu hydroelectric plant payments not to log upstream catchment. The issue 
raised was that upfront payment may not always be appropriate, an example of which was 
shown for Samoa where forest paid to be protected through PES is now a cow farm.  
Discussion also raised the possibility of funds supporting capcity-building for the Nadi 
basin committee, and development of a model EIA from gravel extraction from Nadi 
rivers. 
 
One of the biggest challenges will be raising the awareness for communities to realize that 
those ecosystem services have value and that by working with agencies to promote the 
sustainable use or protection of those services, the value to communities is going to more 
than the value for tourism.  The success of the LMMA approach is the realization of 
communities that they are protecting fish for the future. 
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3.1.6 Fiji Rural Climate Change Adaptation and Ba Watershed Projects 
 Dr. Tony Weir  
 Pacific Centre for Environment and SD, USP 
Dr. Tony Weir provided an overview of the AusAID funded 2006-09 pilot project of 
Climate Change adaptation in an integrated approach targetting exposed sectors and 
internalizing climate change impacts for rural communities in Fiji.  The project focused on 
6 sites in Fiji (3 sites addressing coastal erosion and 3 sites focusing on water supply).  
 
Outputs sought from the project include Vulnerability and Adaptation methodology 
integrating other community concerns; enhanced community awareness about climate 
change impacts and adaptation; increased local capacity to assess and address climate 
change impacts and adaptation at the community level; climate change adaptation 
mainstreamed and internalized at the community level; discrete and sustainable adaptation 
measures (crosscutting, process-based, relatively inexpensive measures less than F$30,000 
per site); write-up and dissemination of lessons learnt; continued adaptive monitoring 
beyond 2009. 
 
It was reported that one of the sites addressing coastal erosion was Navukailagi, Gau of 
which the following actions were completed:  
- Planting of vetiver grass along the coast and river bank 
- Setting up of mangrove nursery  
- Planting of mangroves along the coast 
- Construction of gabion retaining wall to prevent river bank erosion 
- Construction of perpendicular & vertical groynes to control coastal erosion 
- Planting of coastal trees along the coast. 
Some of the main lessons shared from the project included: 
 
Lesson 1- community involvement is essential 
 Work with communities who recognise their need and are  seeking help 
 Aim for participation of the whole community in planning and implementation, 

(including women), may be in differentiated roles. 
 Always strive for the community to own the process 
 The planned activities should be in harmony with the community’s work programme 

(timing, priorities) 
 Be sensitive to the community structure and always ensure you work through it, not 

against it or be disruptive in any way 
 “Walking the extra mile” is usually required to ensure project success  
 Patience is rewarded, haste is not.  
 
Lesson 2 – support from outside groups is important 
 Incorporate analysis and recommendations of experts into the project to avoid technical 

mistakes 
 Need to co-ordinate with such organisations (e.g. PWD) from early on, and to 

mainstream the project into their planning 
 Need to co-ordinate also with local government (e.g provincial offices),  traditional 

structures  and (where active) NGOs 
 Capacity building can work both ways!  
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Lesson 3 – Share information about climate change and adaptation 
 Climate Change Awareness needs proper planning and should also be strategic in 

content and focus 
 Vernacular language; simple terms that people can relate to 
 Climate Change awareness should be continued throughout the project, so that the 

whole cross section of the community have a good understanding of the issues 
 Share information between similar projects and communities (e.g what worked or 

didn’t)  
 Information is useful only to people who want to use it and have capacity to do so. 
 
Lesson 4 – long-term monitoring, maintenance and evaluation is needed (5-10 years) 
 Evaluation should begin as early as possible and not be left to the end of the project  
 ‘Adaptive monitoring’  - i.e. if something’s visibly not working, do something about it 

(need some resources beyond ‘end’ of  project)  
 
Dr. Weir informed the workshop of the Ba Watershed project to be implemented by 
PACE, USP. The research phase of project is to commence in July 2010. The project aims 
to apply an integrated assessment and action methodology to assess, characterise and plan 
for the sustainable management and protection of the natural resources and ecosystems of 
the Ba watershed in Viti Levu, Fiji.  
 
The implementation phase of the project will commence in 2011, and will focus on 
implementation of the community sustainable resource management plans (adaptation 
measures) developed in the research phase. Discussions following the presentation stressed 
the importance of ongoing commitment from communities and from project implementers, 
showing continuing interest. Plans needed to be owned at community level so they were 
responsible for continuing it; facilitation helps. It was suggested that replanting of 
mangroves wasn’t enough, littoral species of plants need to be included for protection of 
coasts. In transferring lessons, it was highlighted that sharing with other communities 
differs from sharing among science communities. Marketing and sales techniques are 
increasingly used, for example, local Television. 
 
 
3.2 Plenary Discussions 
Dr. Lex Thomson led the plenary discussions and introduced personnel from Earth 
Systems who do consultancy work on the Kyoto Protocol’s Clean Development 
Mechanism (CDM). Mr. Murphy explained that the REDD initiatives were underway and 
there were opportunities for Fiji in terms of carbon credits for fire-protected  regeneration 
of degraded lands.   
 
Lessons from the REDD initiative (Reducing Emissions from Deforestation and Forest 
Degradation in Developing Countries) indicate that the scale of the project is important 
(small scales have high overhead costs); to involve a pool of communities with a carefully 
thought out project, guaranteed sustainability outcomes and annual monitoring. 
 
There was a suggestion that providing for carbon credits and biodiversity credits should be 
part of every ICM project.  There was also a suggestion of an umbrella coordination 
mechanism to pull together LMMA groups; CDM apparently allows this and spreads the 
risk. 
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Participants were informed that the Low Carbon Tourism Initiative was just starting in Fiji.  
Monitoring costs need to be localized; remote sensing is a useful tool. Planning the project 
can cost more initially than the payments. 
 
The Fiji Environment Ministry official commented that projects should be linked to 
government as they can help disseminate good practice and promote connections between 
policies and to other groups. 
 
 
3.3 Day 1 OUTCOMES 
 
The final session of Day 1 involved a SWOT discussion of Integrated Watershed and 
Coastal Management approaches among participants who were divided into 2 groups and 
provided answers to the following questions: 
 
1. Thinking about your own area, what are the main causes of coastal degradation from 

the land? 
2. What are the high level causes of poor land-use management? 
3. Thinking about successful projects and management frameworks, which have been 

particularly successful and why? 
4. What are striking examples of good and bad resource management actions/measures, 

and why? 
5. What are the main barriers and opportunities for improved practice? 
 
The outcome of the group discussions were then presented to the whole group. These are 
summarized as follows: 
 
 
3.3.1 Main causes of coastal degradation from the land 
 Poor land use and farming practice 

 Burning – especially near rivers, and fires getting out of control (shifting cultivation is 
a fact of life for many communities) 

 Machinery clearing vegetation on steep slopes (caught by rain; slopes too steep; lack of 
advice or regulation of good practice such as contour cultivation, use of vetiver grass 
etc) 

 Logging without good practice 

 Cattle grazing especially near rivers, and trampling 

 Cost-cutting: e.g. small culverts used in Nadi instead of large ones which would carry 
flood waters; contractors not doing as specified in contracts (QA needed) 

 Not taking advice from engineers about good river engineering practice 

 Projects don’t obtain approval via an EIA, and if it is done, compliance may be lacking 
(anything affecting the Fiji coastal zone should require an EIA) 

 Lack of soil fertility forces communities to find new areas including steeper land (e.g. 
13 people died from a landslide in Pohnpei from cultivated steep lands; needs low 
impact approaches) 
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 Poor planning for Development activities e.g. Construction of roads. 

 Gravel and sand extraction. 

 Invasive species. 

 Lack of EIA for watershed based development  

 Ignorance of people on the connectivity of ecosystems. 
 
 

3.3.2 High-Level causes of poor land management 

 Lack of awareness of consequences among elite and planners especially long-term 

 Lack of advice on alternatives 

 More pressure on land now, including population growth and export crops 

 Subsidies encouraged clearing of steep lands 

 Lack of advice on good practice (eg from Land Use Section) 

 Not following logging best practice (e.g. cutoffs from forestry roads not put in, or 
blocked by villagers to gain sediment; need forest wardens like fish wardens) 

 Corruption prevents enforcement 

 Keeping stock away from waters means it costs to provide water separately 

 Needs an integrated framework across catchments and addressing climate change too 

 Climate change will bring more extreme rains and droughts so the impacts of existing 
land use will be worsened 

 Poor governance 

 Lack of funds for good practice 

 Short-term economic gains more enticing. 

 Effective policies needed and lack of resources/technical capacity within government 
to implement/monitor. 

 Unplanned urban housing development. 
 
 
3.3.3 Successful projects and management frameworks 

 Good community leadership (Community-Based Adaptive Management CBAM) 

 Need to respect and communicate via Provincial Government, tikina, community levels 
(endorsement and access granted; networks strengthened) 

 Those that build capacity, sense of ownership, and training (e.g. Ra planting project 
pays for lease and plants until production becomes self-sustaining after 30 years) 

 Creating village environmental committees builds commitment; some exist already 
(pre-project) so projects can connect 

 Technical Advisory Group provides technical input on Best Practice 

 Successful example: Aneityum reforestation project – NZAID project (incentive to 
communities, long-term funding for 15 years, collaboration between different 
stakeholders, communities are now sustainably harvesting and replanting, community-
based bottom-up approach, cross-sectoral project, sustainable rotational management 
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plan, multi-species (pine and sandalwood), local nursery establishment and 
propagation, onsite selection) 

 Improved forestry extension focusing on long-term benefits. 
 

3.3.4 Examples of good and bad resource management actions/measures 
 Planting of native trees in agro-forestry, like teak and mahogany – traditional 

hardwood interplanted with production hardwoods 

 Production projects which act as buffer zones for high biodiversity and watershed 
protection areas 

 Payments to landowners create ongoing commitment (but are expensive, eg Ra project 
3000ha E3m) 

 Retired civil service staff useful for technical expertise 

 Women important to involve the whole community, keep people fed, and bring in 
family and childrens’ and health perspectives; Youth membership builds commitment 
into the future (in Vanuatu, women decide where the next garden for the family will 
be) 

 Community projects should be at least 10 years – short-term projects often cannot 
show results in 3 years; need to build communication channels beyond end of project 

 Lack of follow-up and enforcement of codes of practice (e.g. for logging) is a problem 

 Biodiversity protection schemes need to be accompanied by sustainable livelihood 
development 

 Training and capacity building is vital for continuity, e.g. sustainable forest 
management projects provided portable sawmills but not the financial support for 
continuing the business 

 Power politics – creating a forum for discussion allows other issues to be discussed and 
aired 

 Payments for ecosystem services could create tensions within communities unless very 
careful about who receives the payments. 

 Fiji example – Drawa model of SFM in Vanua Levu –Forestry, SPC/GTZ; managed by 
local community, assistance with management plans, 20 years duration, 10 mataqali in 
Vanua Levu. Project was successful because of community-based commitment, 
champions, empowerment through training, long-term commitment by a major donor-
GTZ (technical and financial) 

 Importance of improved genetic material e.g. faster growing, tropical cyclone proof, 
increased dependence on indigenous species rather than on introduced species. 

 Increased commitment to formal training in relevant forestry, conservation oriented 
fields; work through effective local government authorities. 

 
3.3.5 Main barriers and opportunities for improved practice 

 Travel costs impede communication 

 Time is an opportunity cost, so payments for projects are needed especially at 
Demonstration Phase which proves effectiveness 

 Better implementation of legislation is needed 



 

19 
 

 Capitalise and build from local knowledge 

 People won’t open up to the problems (eg in Vanuatu and Fiji, people keep quiet about 
their problems, but this is changing now?) 

 Improved partnership/awareness and exchange of information between scientists 
(traditional and modern). 

 
 
 
4. DAY TWO 
 

4.1 Overview of Presentations  
 

4.1.1 LMMA participatory approach 
Prof. Bill Aalbersberg, Director IAS, USP 

Prof. Aalbersberg informed the workshop that the Locally Managed Marine Areas 
(LMMA)  methodology was now used in Asia, Africa and the western Pacific. He 
described the phases of LMMA: 
  
Invitation 
The project team needs to be invited by community, in writing, copied to the Provincial 
government office.  Community meetings will clarify the purpose of the project. 
 
Courtship  
The “courtship phase” where consultations are held with village heads so that both parties 
are clear on what they want. Facilitating party must be clear in conveying purpose of 
assistance to community, that is, to develop and implement a management plan for that 
community. Discussions are simultaneously held with the provincial office and other 
stakeholders to gain more insight about the community.  
 
Workshop 
An action planning workshop is held, and this is where the draft management plan is 
developed. The workshop will convene over 3-4 days, and starts with Participatory 
Learning and Assessment (PLA) exercises which are critical to enable community 
confidence and ownership. 
 
Participants are divided into groups and talk about things that they know about, so it’s the 
process of transferring confidence about their ability to the community with activities like 
community mapping which is a key step. Participants are taken through a historical 
timeline, “how have things have changed in your village during the lifetime of the oldest 
person”, on various issues that they talk about decade by decade. The facilitator’s role is 
critical to ask questions leading their thinking along the lines of the project such as 
agriculture e.g. “what did you used to plant?” “Why did you make changes?” These 
questions are written up and within a day, one will notice change in the community 
attitude.  
 
One tool for this is the participatory transect, which is a PLA technique for getting into the 
subject by participants walking the watershed or boating the marine area to develop the 
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topic of the area.  Leading questions about identifying the problems, how have things 
changed will direct you into the community action planning.  
 
For a well prepared workshop, 50% of it is the work done before the workshop ensuring 
the right tools for that community, right exercises, facilitators identified for specific 
sessions, how sessions will be conducted.  
 
For the action planning, one will start with a vision over 5, 10, 20 years. For example, 
“What do you want your qoliqoli to look like?” “What do you want in 5 yrs time”? “What 
are the village goals?” That leads you to “what’s stopping you from achieving that”?  
These are the “direct threats” such as overfishing, pollution etc.  For each direct threat, we 
do a root cause analysis with the question of why that threat is occurring. The root causes 
are usually standard - poor governance; lack of awareness; lack of what to do to solve the 
problem; lack of money.  
 
The next step will be prioritising what things can be done to solve the problem which then 
leads to an action/management plan. In summary, at the end of the 3 days, there will 
usually be a one page plan identifying a threat or root cause, problem and what will be 
done about it, and who is responsible for it. Timeframe is usually within a year.   
 
The final session of the meeting involves identifying next steps such as reporting back to 
the communities, visiting the relevant government department for assistance etc. This 
period is known as “socializing the action plan” where the key stakeholders are informed 
about the action plan and provide feedback, generally done at tikina level. A 3 month 
timeframe is the anticipated timeframe for general agreement to the management plan.  
 
Implementation, Monitoring and Evaluation 
The Implementation phase involves taking the action plans and acting on them, adaptive 
management. This needs a good monitoring and evaluation plan that should be linked with 
the management plan. Having objectives that are time-defined and a quantifiable goal 
immediately feeds into what needs to be monitored to see if  management plan is working, 
and the goals are both socio-economic and ecological; greater community coherence is 
often a goal monitored by the number of people attending a meeting.  
 
The community must be doing the monitoring. There are usually two layers of monitoring; 
for community purposes, and higher level monitoring for different audiences such as 
academics and donors. Monitoring results are reviewed and revised annually. Local people 
are trained on PLA techniques; such an initiative has been successful with the LMMA 
work done in a cost-effective manner and it overcomes expert dominance. The Watershed 
management project is a natural extension; needs models that are replicable. The 
Provincial administration is seen as a key partner. 
 
  

4.1.2 GERSA Project  
Dr. Pascal Dumas  
IRD, University of New Caledonia 

The presentation outlined some results of the GERSA project, the Watershed component of 
the CRISP Program (Coral Reefs Initiatives for the South Pacific). GERSA is the French 
acronym for “Integrated Watersheds and Reef Environment Management: from Satellite to 
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Stakeholder”. The GERSA project is jointly implemented by IRD and the University of 
New-Caledonia, and is due to end in 2010. 
 
This project aims to create tools designed to better understand the interactions between 
watersheds and coastal reef zones in order to optimize management of coastal zones and 
protected marine areas.  The pilot site where methods were developed was located on the 
west coast of New Caledonia. Methods were then applied and tested in three other sites 
namely: 

1. The Island of Efate in Vanuatu;  
2. The North western coast of Viti Levu (in Fiji);  
3. Moorea and Tahiti islands in French Polynesia  

 
The management of coral reefs should be done through an integrated management of the 
coastal zone, taking into account the impacts of pollutants from watersheds. Human 
activities contribute to serious erosion problems in the South Pacific. In these high islands 
subject to an aggressive tropical climate, sediment delivery is significant and a major cause 
of degradation of the biodiversity, with a risk of hypersedimentation.  
 
One of the specific objectives of the GERSA project was to create risk maps on the 
watersheds that would particularly be useful for decision-makers.  
 
The project used the “Universal Soil Loss Equation” to calculate soil loss. The major 
constraint of data availability in the Pacific countries led to the use of the USLE process (it 
isn’t particularly suitable for high relief tropical settings): 
  
Soil loss A = RKLSCP 
 
The erosion process depends on these six factors:  

- Rainfall erosivity R   
- Soil  erodibility factor K 
- Slope length factor L 
- Steepness S 
- Cover management C 
- Supporting practices P 

 
The first five factors were derived using a Geographic Information System (GIS) and this 
is the first time that this model was applied in the Pacific countries (at the regional scale) 
using GIS. 
 
The USLE model for the north-western coast of Viti Levu (in Fiji) from Tavua to Viti 
Levu Bay, included the the Nakauvadra Range and the Yaqara Basin. This area is 62 
kilometres long and the elevation ranges from 0 to 1320 metres.  This is the site of the Fiji 
demonstration sites hence the importance of analysing and mapping the potential erosion 
on the catchments of this area.  
 
Some of the data used in this Fiji application were: 
LS Factor (slope) from DEM = 0.01 to 0.56 (slopes up to 88°) 
K (soil erodibility) derived from texture of soil groups. 
R (rainfall) from UC monthly rainfall plots (50 year averages). 
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C (land cover) from SPOT5, burnt areas from Quickbird imagery to create a landuse map 
and converts this to a C map. Map output is a soil loss map with 25 metre pixels. 
Average soil loss = 7.7 t/ha/yr. 
81% has losses < 10t/ha/yr = forest area 
2% has losses > 100t/ha/yr = cultivation of steep slopes. 
This was compared with data from Morrision (36 t/ha/yr for sugarcane), others 10 – 170 in 
Rewa and Ba.  This model can be used to investigate effects of changed land use (change 
factor C). The Fiji report will be ready in February 2010. 
 
During discussions, an issue was raised that the universal soil loss equation calculates loss 
from the slope but not how much of that loss is getting into the coastal marine areas. The 
question raised was how was the connection between the soil loss and the impacts in the 
coastal marine areas made. Dr. Dumas admitted that this was the difficult part as they did 
not have the data to support this. Instead, they were working the soil loss in each watershed 
and tried to modify the parts of the soil loss that flowed into the rivers. 
 
A comment was made about science information being used at the appropriate level; it was 
acknowledged that such data were vital for informing development agencies, that there was 
very much a place for this type of work. 
 
Prof. Aalbersberg highlighted that a USP masters student was measuring the sediment run-
off in Southern 
 Viti Levu and was hoping to compare that to a model so the possibility of linking up with 
the GERSA project was welcomed.  
 
 

4.1.3 Tree Species for Reforestation in Fiji and Vanuatu 
Dr. Lex Thomson 
FACT Project Leader, SPC 

Replanting trees in the Pacific must combine tree planting with growing of crops and vice 
versa; this approach is cost-effective and involves landowners. Crops can be grown for 3-4 
years; after the area is abandoned, the trees will have taken over. This “framework 
approach” is well suited to large scale reforestation; the approach was developed in 
Australia and trialed in Thailand.  Framework tree species are usually indigenous forest 
tree species, planted to complement and accelerate natural regeneration of forest 
ecosystems and encourage biodiversity recovery, on degraded sites. They are easily 
propagated, grow quickly, capture the site so they can suppress the grass and reduce the 
problems with fire, fruit at a young age and attract in pigeons and bats that can bring in 
seeds in remnant parts of forests.  A good planting approach is trees interplanted with 
grasses and shrubs. 
 
Publications to consult are ‘Trees of Fiji’ and the SPRIG database.  Summarised below are 
a list of tree species that can be considered for the COWRIE project: 
 
 Acacia spirorbis 
These are extremely fast-growing medium-large trees up to 30 m tall native to Papua New 
Guinea, northern Australia and Vanuatu.  Trialled in Fiji, grew 7 metres in the 1st year.  
Agroforestry Uses include improved fallow; massive improvements in soil fertility 
(nitrogen-fixing; increase soil organic matter). Acacia  products include timber, fuel, pulp, 
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honey, rope/fibre, carbon sequestration. It is the best framework species for fire-prone 
grasslands in Fiji and Vanuatu; within a year, can take control of site. Acacia is easily 
established through direct seeding, has extremely rapid growth (20-40 m 3 per ha per year),  
gains total site control in less than one year – very low fire hazard, and improves soil and 
microclimate to enable native rainforest species to regenerate; short lifespan of about 25-
30 years. 
 
 Acacia simplex - tatagia 
Acacia simplex is a moderately fast-growing small tree to 12 m tall common on beaches 
throughout Pacific Islands. Agroforestry Uses include in mixtures in sea-side plantings 
with other salt-spray tolerant plants, windbreak and shield gardens from salt spray, 
improves soil fertility (nitrogen-fixing), and a good host for sandalwood. A. simplex is used 
as small timber, carving wood and firewood. It is easy to propagate from pre-treated seed 
(pour boiling water over seeds and leave to stand for 6-12 hours).  
 
 Alphitonia zizyphoides – doi 
A very fast-growing tree to 25 m tall;  indigenous in Fiji and Vanuatu, framework species. 
Agroforestry Uses include planted fallow for soil improvement and site control, inclusion 
in mixed tree plantings for supplying multiple products, small woodlots (yield about 12-16 
m3 ha-1 yr-1 on 20 year rotation). Doi is a general purpose building timber (interior uses, 
canoes), excellent fuelwood (can use shed branches), and the bark is a important ingredient 
in traditional medicines; high cyclone resistance –branching structure, root system but 
direct seeding preferred rather than one from a container. 
 
 Breadfruit 
Vital for food security and  income generation; Fresh fruit, chips, flour etc; Hundreds of 
varieties present in Fiji and Vanuatu; Framework species – Rapid growth, ease of 
propagation (including direct seeding), early fruiting esp. from marcots – attractive to bats, 
spreads by root suckers; Ideal for growing on steep slopes, erosion prone catchments 
(viable alternative to root crops). 
 
 Barringtonia vutu ni kana; cut nut 
Highly regarded, small medium trees for production of edible nuts in Vanuatu and Fiji; 3-4 
species including hybrids: B. edulis, B. novae-hiberniae, B. procera. Easily propagated 
from seed; Ideal for inclusion in mixed food-production home gardens; Inedible 
Barringtonia asiatica useful framework species for coastal forests (transplant wildings 
from strandline regeneration).  
 
 Broussonetia papyrifera – masi/paper mulberry 
A slender erect shrub or small tree up to 10 m in height; Polynesian introduction from Asia 
and planted in Fiji; Agroforestry Uses - Block or monocultural plantings to follow root 
crops, especially yams, in cropping rotations, Commercial intercrop, Appears to be a good 
host for sandalwood which is parasitic..Products: Tapa cloth and fibre. Local use, cultural 
exchange, cash income from local sales and export  of tapa. Easily propagated from stem 
sections planted directly in field location. Presence of female plants results in weediness.  
  
 Bischofia javanica – koka 
Deep-rooted, moderately fast-growing multipurpose tree to 20 m tall;  probably a 
Polynesian introduction. Agroforestry Uses - Scattered trees in rural and garden plots to 
maintain soil fertility through deep recycling of nutrients lost below crop root zone, and as 
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a trellis for yams.  Can withstand heavy pruning, pollarding and even ringbarking to allow 
penetration of sunlight; Products - Red-brown dye from the bark for dyeing tapa, excellent 
fuelwood. Bark is an important ingredient in several traditional medicines, including for 
treatment of diabetes. Sweet potatoes and cassava will always grow better near the koka. 
Not nitrogen-fixing.  
 
 
 Calophyllum inophyllum - dilo, tamanu 
Moderately fast-growing large, spreading tree to 30 m tall common on beaches throughout 
Pacific Islands. Agroforestry Uses - Coastal/beach protection in mixtures with other salt-
spray tolerant trees, Windbreak to shield gardens from salt spray. Products - Decorative, 
high value timber (furniture, kava bowls). Valuable oil pressed from nut used in skin-care 
products and traditional medicines. Coastal framework  species - Propagate by direct 
seeding, or wildings transplanted from areas of prolific strandline regeneration. 
 
 Cananga odorata – makosoi 
A very fast growing medium sized tree to about 15-20 m tall; Polynesian introduction from 
Asia and commonly planted in Fiji; Agroforestry Uses - Attractive, useful tree well suited 
to inclusion in home gardens, Suitable for mixed-species plantings on farms, including 
boundary plantings, multi-layered intercropping configurations, planted fallows for rapid 
soil improvement, and woodlots. Potential for commercial cultivation to provide the 
resource base for an essential oil production and export operation (Chanel no 5); Products - 
Timber used in general construction, canoe making, and occasionally for firewood. 
Flowers commonly used in garlands and scenting coconut oil. Bark is used medicinally to 
treat stomach ailments and as a laxative. Framework species - Easily propagated from 
seed, rapid growth and quick site control,  early and heavy fruiting - preferred pigeon food.  
 
 Canarium indicum- nagai nut 
Moderately fast growing medium to large trees to about 20-25 m tall; Canarium indicum is 
native to Melanesia, where it has been domesticated over thousands of years - good nut 
morphotypes available for introduction. Agroforestry Uses - Useful trees well suited to 
inclusion in home gardens for production of nuts; Suitable for mixed-species plantings for 
production of nuts. At the end of their productive nut-producing life (> 50 years) they may 
be utilised for timber; C. indicum has potential for extensive, commercial cultivation for 
nut production for export (600 kg of kernels per ha are expected from mature plantations). 
The suggested spacing is 9–10 m x 9–10 m; The area required for commercial production 
is likely to be at least one hectare for an individual grower. A well-managed plantation of 
100 ha could support commercial processing and export of nuts. Products - Timber is 
suitable for light construction (low durability), canoes, bowls, and firewood, Nuts are 
eaten, and may be stored after drying or smoking, Oil from nut kernel can be used in skin 
care products (treatment of arthritis). Readily propagated from fresh seed (note: seed is 
recalcitrant and cannot be stored for later sowing). Not native to Fiji, only Solomons, 
Vanuatu. 
 
 Casuarina equisetifolia – nokonoko 
A moderately fast-growing, N-fixing, small tree to 15- 20 m tall, indigenous to Vanuatu 
and Fiji; Mainly found in sea-side situations (highly tolerant of aerial salt) but had a die-
back problem in Guam.  Agroforestry Uses - Excellent windbreak for sheltering  
agricultural and horticultural (fruit-tree ) crops. Semi-permeable canopy to near ground 
level. Branches may break during storms, dissipating energy. Ideal for protecting crops 
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from salt-laden winds, Coastal protection, especially during storm surges, and sand-dune 
stabilization, one of the best permanent hosts for ‘ahi: ‘ahi can be successfully planted 
underneath toa, and next to trunk (growing up through canopy and providing excellent 
protection during cyclones). Products - slow-burning, hot firewood, poles are popular as 
masts for fishing boats, boat oars, piles, posts and tool handles, several uses in traditional 
medicine. Propagation - Easily propagated from seed (which needs to be sown 
immediately or kept under refrigerated conditions) and cuttings of small branchlets, about 
2 mm diameter and 10–15 cm length treated with hormones IBA or IAA.  
 
 Cordia subcordata – nawanawa 
A moderately fast growing small tree to about 15 m tall, in seaside  forests; Agroforestry 
Uses - Near seaside windbreak for sheltering crops from salt-laden winds, suitable for 
mixed-species plantings on farms, including boundary plantings, multi-layered 
intercropping and woodlots, kerosene wood; ornamental small tree well suited to inclusion 
in home gardens and coastal protection. Possible good host for yasi (needs investigation). 
Products - One of the Pacific’s most favoured carving timbers. Excellent wood for small 
construction, including houses and marine uses. Seeds are famine food. Leaves used in 
traditional medicines. Propagation - Easily propagated from seed (no pre-treatment). 
 
Others discussed were whitewood (kauvula) as a valuable timber; poumuli for durable 
posts; natapoa, a most underrated tree with fast growth and medicinal uses. 
 
To the question raised about Pongamia piñnata as a biofuel, Dr. Thomson suggested that 
the trial would fail as coconuts for biofuels were not working for cultural reasons, and 
insect attack would be likely for the small nuts.  
 
To the issue raised about the invasive species African Tulip, which is spreading down the 
Coral Coast and across Efate, biocontrols were being sought for this; a particular mite was 
trialed in Africa.  
 
 
4.1.4 Community-Based Agroforest and Forest Conservation and Enrichment as a 

Basis for Watershed Management, Coastal Protection and Biodiversity 
Conservation. 

 Prof. Randy Thaman 
 Professor of Islands Biogeography and Ethnobiology, USP 
The key message from this presentation is to protect what you’ve got rather than 
incurring the costs and time of restoration. 
 
A modern agroforestry system if done in the right way with the right species mix can 
emulate the traditional agroforestry system, and can have a productive landscape that 
protects the lagoons and rivers at the same time.  
Agroforestry + agrobiodiversity = not just food security but timber, medicine, total 
security.  
 
The migration of fish species and eels are examples of the ecological connectivity of  
the inland environment with the marine ecosystem which were well known 
traditionally; lagoons within reefs are nurseries for fish and so vital for fisheries.  The 
devastation of the Samoa tsunami was exacerbated by the clearing of traditional coastal 
trees that the older generation would have preserved for protection. Agroforestry and 
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protection of our trees can also address almost any of the predicted consequences of global 
climate change.  Think of trees as a bank account and live only on the interest!  Samoa 
almost lost its taro in 1992 due to taro leaf blight. This was solved by backbreeding of a 
Palau variety found in womens’ agroforestry garden.  Mixed tree species with agriculture 
help protect and prevent erosion.  
 
When defining biodiversity, one cannot just use the western definition of species and 
genetics. In the case of Pacific islands, there is the traditional knowledge that everyone is 
attached to. Traditional knowledge on uses of trees/plants is very important. A study 
conducted by Prof. Thaman of 140 coastal plants from PNG, Hawaii, Easter Is, found that 
there were 1024 uses for those trees, and coconut had 125, 17 species had 20 or more uses. 
Such information confirms that engaging communities in species selection for reforestation 
is a vital component of revegetation projects. The process of agroforest deforestation has 
been prominent over the last 30 years. Agroforestry and agricultural biodiversity often falls 
between the gap of forestry and conservation. Most of the known biodiversity is really in 
the agricultural zone. Protection is more sensible than replacement, then enrichment can 
take place using some of the framework species.  
 
Examples of recent agroforestry conservation and enrichment include: 
 
Case Study 1– Coastal Houma, SW Tongatapu, Tonga – 1993 
 Area where coastal forest had been removed making agriculture problematic and 

saltspray a problem,  
 Corrosion and ill health a problem in the coastal town of Houma. 
 Consultations with communities, made a list of 30 different species that could be 

planted so 20,000 trees planted along a 10 to 20 m band along 2 km of coastline 
 Two rows of casuarina staggered in 5m intervals, 10m apart on the inland margin and 

native coastal trees seaward 
 SPREP-USP Project in collaboration with Forestry Division and its Tokomololo 

Nursery and the local community of Houma 
Lesson learnt is that it can be done but it is tough because they had to weed, protect from 
fires, look after seedlings; key message to protect that coastal forest originally. 
 
Case study 2 – Okinawa case study of tree planting around villages, streets, schools, to 
address typhoon, coastal erosion and climate change; they are using some of same species 
found in the Pacific for protection.  
 
The CONSERVATION and ENRICHMENT of existing agroforestry and forestry systems 
and associated biodiversity can only be achieved through improved awareness, education 
and capacity building based on a marriage of the best traditional and modern ethno-
agrobiodiversity: i.e., a marriage of the best traditional and modern science. 
 
The issue was raised whether we can account for all the necessary synergies among agro-
forestry plantings, compared to the natural. The best approach would be to start with the 
framework species, then birds and wildlife can disperse to bring in new species to enrich 
the system; it is the most cost-effective way. 
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4.1.5 Setting Up of Community Nurseries 
Mr. Paula Kamikamica 
Department of Forestry, Extension Division, Colo-i-Suva. 

The presentation focused on the processes involved in the establishment of community 
nurseries, focusing on the Ono-i-Lau and Kabara Islands case-studies. As land ownership 
in Fiji is owned by clans (mataqali), the initial process is following traditional protocols of 
consultation and awareness-raising with community targeting respecting head clansmen 
(mataqali).  
 
Criteria for site selection for a nursery include an area in the forest close to water supply, 
creek or river; considering rainfall, temperature, topography, soil; accessibility for 
transportation purposes; knowledge of past land use of the area, and employment of 
labourers from the landowning unit. 
 
The objectives of the Lau Islands projects were to:  
 Provide training in seed processing of Santalum yasi species (sandalwood)  
 Advise landowners of the proper spacings to plant. 
 Appropriate host species. 
 Best conditions that suit the growth of Santalum yasi. 
 Promote Santalum yasi and Santalum album as high value species where high 

economic returns could be gained. 
 Advise landowners to conserve and protect the gene of Santalum from different 

sources. 
 
The branches, stems and roots of Santalum album are sold with selling price up to 
F$30,000 for 1000kg. Land preparation involves fencing and clearing of nursery site. 
Shylon shades are then used to cover seed beds for protection against direct sunlight as 
well as from birds and insects. Seedlings are potted and set up in seed bays which are then 
watered on a daily basis until ready for planting.  In the set up of nurseries in the Lau 
Islands, neighbouring communities were invited to participate in the seed processing 
training as well as the nursery set up. Community labour is voluntary. On Kabara Island, 
planting density was 1111 seedlings per hectare, but it is better to plant with other species 
at 100-200/ha. Ideally a mix of hosts is needed to be planted with the sandalwood 
seedlings for protection against diseases Sandalwood seedlings cost $3 per seedling, and 
take 4-9 months from nursery planting to planting out. 
 

4.1.6 Participatory approaches to climate change adaptation and integrated 
watershed management 
Ms. Christine Fung  
Landuse Planning and Facilitation Specialist, GTZ 

Ms. Fung presented climate projections by the IPCC 4th assessment report for the Pacific 
suggesting that the surface temperature will increase by 2.50C by 2011. Extreme events 
such as tropical cyclones will show increases in wind speeds and intensity, but not 
necessarily increase in frequency. With increased temperature, the hydrological cycle will 
be affected, soil moisture, agriculture and forestry, landuse in watersheds. The IPCC 
explanation is that we all have a coping range of climate; Climate change pushes us to 
adaptation, beyond which we are vulnerable.  
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The point was made that Pacific countries need to continuously adapt to present variability, 
not just future changes. We are already vulnerable because of our lack of resources; 
climate change exacerbates the need to adapt more.  Pacific people were seen as more 
resilient/adapt faster to extreme events compared to developed countries but are more 
vulnerable. Our resilience has been put down to community togetherness and networks.   
 
On climate integration, the “climate lens” must be applied to policies; the COWRIE 
project will also need to reflect on this.  To the question of whether the climate lens had 
been applied to tree analysis, it was confirmed that some were included in the SPRIG 
database, though the best indicators would be the natural regime that species are occurring, 
the matching of species to local climate.  The critical implication for the COWRIE project 
is that planting must be done within the wet season from end November to April 2010, 
with the climate lens to be applied as well. Studies have shown that some of our native 
species will not fare well over the next 20 years, especially forestry because they are long-
term. Some framework species can grow from extremely dry to extremely wet conditions 
such as Acacia auriculiformis. These are fast-growing and already available in Fiji.  
 
Using the participatory process to build resilience and landuse planning involves 
consultations with communities about their traditional and adaptation practices. These 
traditional social and scientific strategies will work in parallel. The focus will be to build 
on local knowledge and also incorporate scientific knowledge to address watershed 
management issues.  On the local level knowledge, it is important to recognise the social 
vulnerabilities, one cannot expect villagers to undertake a reforestation project successfully 
if they don’t gain an incentive out of it.  The need to build resilience of whole island socio-
ecological ecosystems must be addressed.  Appropriate learning and communication tools 
must be used to break down and best illustrate scientific information in a format that can 
be digested by the communities.  
 
 
4.1.7 Aneityum Erosion Control Project 
Mr. Don Miller 
Farm Support Association, Vanuatu. 
Mr. Miller provided an overview of his erosion control work on Aneityum site using 
Vetiver grass. Anetiyum is a proposed second site for the COWRIE project. 

Excessive red soil has been damaging corals around Aneityum Island. FSA has been 
successfully using vetiver grass for its reforestation work in trapping sediment in badly 
gullied hills before planting the native pioneer species of the island, Acacia spirorbis. 
Vetiver grass is a deep-rooted conservation grass, has no fertile seeds and must be 
multiplied by vegetative means, will grow in very infertile soil.  Stems and leaves filter out 
and trap sediments. In the reforestation process, vetiver is planted first to trap sediment, 
and then the Acacia spirorbis is planted behind it one year later. Vetiver recovers from 
fires within weeks, but Spirorbis does not.  However, the full recovery of vetiver hedges 
will retain erodible soil and allow natural regeneration of trees.  

To the issue raised on why the use of vetiver grass was discontinued in sugarcane farming 
in Fiji, it was highlighted that after independence in the 1970s, the demand for sugar 
production for economic gain was a priority, such that precautions that were previously 
required were not followed. The propagation of vetiver grass involves splitting of the 
plants and nursery raising. After a year, the same process of splitting is repeated to ensure 
adequate supply is available. It was highlighted that most farmers in Fiji don’t take up 
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vetiver grass planting because it encroaches into the agricultural land space and associated 
problems with rodents nesting in the vetiver. This was not a case for Vanuatu. USP climate 
change projects have used vetiver grass to stabilise riverbanks. Vetiver is widely used in 
Vietnam on their coastal dykes to protect from soil erosion so it has high tolerance for 
saltwater, and is similarly used in China.  Vetiver doesn’t spread.  

In Aneityum it was established in trenches in eroded gullies by planting in a mix of coral 
sand, with added P and N as there was on soil in these eroded gullies. 

 
4.1.8 Efate (Epau in contents) Case-Study 

Mr. Tevi Maltali,  
Programme Coordinator, FSP Vanuatu 

The community of Epau, on the main island of Efate in Vanuatu  is one of the proposed 
sites for the COWRIE project. The village population of about 300 are reliant on 
subsistence farming as their main source of livelihood. A river flows close to the village. 
Watershed issues faced by the community include logging. Issues include poaching in 
protected areas, drying up of water supply, poor waste management and livestock, land 
boundary issues and limited understanding of watershed issues.  Current watershed 
initiatives  by the community include the set up of marine protected areas (MPAs), and an 
MOU with the SHEFA provincial government to ban timber harvesting in this area. The 
Community has also set up a nursery of whitewood, sandalwood and Santalum 
australcaledonicium, mahogany ready for transplant, Canarium indicum. They have also 
done some planting.  
 
Efate Land Management Area Initiative (ELMA) Project  

Ms. Glarinda Andre,  
SHEFA Provincial Government Council 

The project focuses on the conservation of forest areas around the centre of the island of 
Efate that is the main source of water on Efate.  The area covers 18 communities and is a 
fully-owned community project managed by the SHEFA Provincial government. The main 
aim of the project is to develop community land management plans for each of the 18 
communities to strengthen landuse planning and sustainable resource management. The 
main outcomes of the ELMA project include community consultations (awareness and 
meetings), community resource assessments on land resources, assessment of the water 
resource. Major project achievements highlighted were an interim ELMA boundary, forest 
priority areas for reforestation being identified by communities, identified watersheds on 
Efate and the first piloted ELMA site, the Epau community through the development of 
their land management plan, reforestation initiatives already onground, and assessments of 
land and water resources. 
 
Vanuatu Forestry Department 

Mr. Ioan Viji,  
Principal Forestry Officer 

The Forestry Department of Vanuatu is working in synergy with the Epau community and 
ELMA to provide special training on nursery establishment, seedlings supply and 
propagation techniques of tree species. The aim is planting 100,000 seedlings per year.  
Community reforestation should use the SPRIG database.  Watershed management is a 
new concept in Vanuatu, and there is a need for more awareness on this concept.  
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The Tagabe River project funded by SOPAC provides water to Port Vila.  There is also the 
GEF IWRM demonstration project for Vanuatu.  Some of the watershed area within the 
Efate case study catchment is leased out, which will be an issue to deal with (note that Tevi 
is leaving Vanuatu for study and a new coordinator for this pilot catchment is being 
sought). 
 
 
4.2 Day 2 OUTCOMES 
The final session of Day 2 involved discussions in 2 groups on techniques for 
Reforestation and catchment stabilization, then Participatory community approaches for 
successful implementation, based on these questions generated by Ms Buliruarua and Mr 
Fenemor: 

 
Questions- Techniques for Reforestation & Catchment Stabilisation 
 
For what purposes would communities want tree planting?  
What are the current preferred reforestation species and why? Indigenous species? 
What are the avenues for securing stock for each species? 
What other methods are available for catchment stabilization? What would make these 
attractive to implement? 
 
Questions - Participatory Community Approaches for successful implementation 
 
How do you mobilize communities and gain ongoing commitment and action? What makes 
participatory processes work or fail? 
Name the key factors which you think stimulate ongoing community action on IWCM 
How do you measure the success of your approach? Monitoring, indicators, recognition of 
good work? 
 
Now suggest some innovative ideas for implementing pilot IWCM projects in Fiji and 
Vanuatu for the COWRIE project (for tomorrow’s discussion)!  How will we now mobilize 
communities in our pilot catchments? 
 
The outcome of the group discussions were then presented to the whole group. These are 
summarized as follows: 
 
4.2.1 Techniques for Reforestation & Catchment Stabilisation 
 
Purposes for which communities would want tree planting?  

 Revenue i.e. production 
 Medicinal 
 Someone is paying (e.g. CI project in Ra) 
 Erosion prevention 
 Awareness programmes caused planting action 
 Coastal erosion prevention and wind protection 
 Biodiversity 
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 Improving soil fertility 
 Revegetate cleared land 
 Forest restoration/conservation 
 Building timber and fuelwood for future generations 
 Watershed management after recognizing the impacts of soil erosion 
 Consumption e.g. Fruit trees and food production 
 
Current preferred reforestation species and why?  

 Breadfruit as a food source 
 Sandalwood for financial returns 
 Koka for timber and soil improvement 
 Makosoi for oil and garlands and medicine 
 Pandanus for weaving and clothes, tapa cloth 
 Nagai for nuts 
 Vetiver for sediment control (1st stage) 
 Pinus caribbea for timber 
 Mangroves in coastal areas for erosion protection, posts, firewood 
 Glirisidea for N fixing and sediment capture and support for yam growing 
 Fruit trees such as citrus, barringtonia 
 Tahitian chestnut for food 
 Whitewood for timber 
 Caleandra, Erithrina for N fixing 
 Coconut 
 Mahogany 
 Citrus fruit trees 
 Canarium/dilo 
 
Avenues for securing stock for each species? 

 Breadfruit – marcot or root cuttings 
 Sandalwood from seedlings 
 Koka and Makosoi from seeds 
 Pandanus from suckers 
 Nagai from seedlings 
 Vetiver from splitting existing plants 
 Pinus caribbea from seed 
 Mangroves from propagules/seeds 
 Glirisidea and fruit trees from cuttings 
 Tahitian chestnut from seeds 
 Whitewood seedlings 
 Caleandra & ethrina from cuttings 
 Coconut from seedlings 
 Government nurseries 
 Community nurseries 
 Private nurseries 
 Natural regeneration 
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What methods are available for catchment stabilization? What would make these 
attractive to implement? 
 Vetiver and N-fixing trees when cultivation starts 
 Alternate sugar cane with cassava, vegetables etc 
 Contour hedges (debris dams, rock in gullies don’t stand cyclonic rainfalls) 
 Riparian planting and repair 
 Cut-off drains on roads with energy dissipation 
 Better control of gravel extraction, unplanned dams etc, i.e. manage the effects better 
 For steep slopes – grow trees, breadfruit, kavika, right variety of bamboo, guava trees, 

pineapples, vetiver 

 Encouraging terracing 

 Access to plant materials at a subsidized cost,  

 Skills in tree management  

 Capacity building – building the “know-how” at community level. 

 Marrying traditional and modern agriculture practices 

 Having pilot demonstrations 

 Short-term and long-term benefits  
 
4.2.2 Participatory Community Approaches for successful implementation 
 
How do you mobilize communities and gain ongoing commitment and action? What 
makes participatory processes work or fail? 

 Community needs to mobilise and seek help 
 Financing is essential 
 Have a committee structure to implement the project 
 Community empowerment/ownership of project 

 Involving communities in every step of the process e.g. Tree inventory, tree surveys  

 Following the necessary traditional protocols 

 Realistic achievable outputs 
 
Key factors which you think stimulate ongoing community action on IWCM 

 When they see results and benefits – monitoring 
 Don’t have too high an expectation 
 Recognise economic benefits (e.g. cruise ships bring revenue) 
 When people are given the opportunity to share, recognize and apply their knowledge 
 When people are involved and own the project 
 A project can unite a community and achieve other unrelated goals 
 Recognition of the community for their efforts (e.g. prizes, being in the newspaper…) 
 
 
How do you measure the success of your approach? Monitoring, indicators, 
recognition of good work? 
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 Short-term: number of people attending workshop 
 Medium-term: number of trees planted 
 Long-term: reduction in sedimentation  
 Amount of community hands-on involvement 
 Monitoring showing progress 
 Group meetings which show cohesion and ongoing support from advisers, NGOs 
 If committee continues its work when support finishes 
 Visible signs of progress e.g. the forest is growing, less sediment, more fish, less 

siguatera (fish poisoning) 
 

 Innovative ideas for implementing pilot IWCM projects in Fiji and Vanuatu for 
the COWRIE project (for tomorrow’s discussion)!  How will we now mobilize 
communities in our pilot catchments?Build on existing community efforts 

 Look at new species for revegetation 
 Involve wider sectors within the communities 
 Involve schools in nurseries, planting etc 
 Work in partnership with existing projects in these areas – partnerships 
 Link the GERSA information (distilled to basic level) with community efforts, e.g. 

understand the drivers of soil erosion, use of soil maps, climate effects 
 Basic discussion of principles like role of trees in flood control 
 Get endorsement and recognition at a high level of government 
 Appropriate communication plan 
 Provide lunch! 
 DVDs on traditional best-practice of tree planting, native species and traditional uses. 
 
 

5.0 DAY THREE 

 
5.1 COWRIE Project Overview 
 Mr. James Comley,  

Project Advisor, USP 
An overview of the project was provided. The COWRIE project feeds into CRISP 
component 1A4- Integrated coastal reef zone and watershed management, and is therefore 
specifically linked to coral reef management. The project builds on the technical work of 
the GERSA project. There has been a delay between GERSA and COWRIE, but we need 
to relate the two as far as possible. The GERSA project was still complete, however, the 
COWRIE project is focusing its demonstration sites within the GERSA hotspots.  
The project components were summarised as follows: 
 
1. Science/technical review which includes grey literature from this workshop and best 
practice guide from published literature. 
2. Design/Implement restoration activities in the following order: 
‐ Awareness materials (ecology, social, economic). Use these at demo sites and 

hopefully more widely  
‐ Conduct participatory planning at demo sites 
‐ Revegetation  is main focus, but not the only one (may do other stuff to get local buy-

in).  



 

34 
 

‐ Secure plant stocks – need to use what is available, but may establish nurseries for 
longer term sustainability 

‐ Undertake planting  
‐ Monitor 
3. Document lessons learned and prepare training manuals, toolkits 
 
Discussions highlighted that CRISP was very keen on printed outputs/DVDs etc so 
suggestions were made to document case studies (sites, methods etc). Site selection criteria 
for pilot catchments include: 

 Previous GERSA work 
 Organized stakeholders 
 Technical and cultural feasibility 
 Restoration needed 
 Climate change impacts addressed 
 Access to revegetation material 
 Coral reef improvement or protection 

 
With regard to site selection criteria, the question was raised whether economic criteria 
were important. Economics of revegetation was not seen as a formal criterion, but should 
be taken into account. Links to private enterprise could be useful, but projects will mainly 
be on native land with local communities (leases will be relevant though).  Think of the 
long-term sustainability of the demo projects, e.g. soil fertility may warrant planting of 
legumes. 
The WANI project has good examples of awareness materials as a model.  
 
To the issue raised on linking revegetation to watershed management, the following were 
discussed: 

 The goal of CRSIP is to protect coral reefs, hence revegetation must be linked to 
this, at least conceptually.  

 All sites treated will be localised parts of a reef catchment (scale effect)  
 Hot spots from catchment-scale research (GERSA) may not necessarily align with 

hotspots for planting action or other cultural purposes 
 Accessibility may also be an issue. 

 
 
5.2 Day 3 OUTCOMES 
The participants were again divided into 2 groups with one group focusing on Fiji sites and 
the other on Vanuatu.  
 
The outcomes of discussions are enclosed below: 

5.2.1 COWRIE Vanuatu sites 

Epau 

 MPA established, Tabu area 
 Eluk river, 500 ha catchment, 300+ people and 57 are farmers 
 2 leases only – small areas for residential; rest is communal land 
 80km from Vila by sealed road 
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 Potential links with planning process next year on district-wide watershed planning by 
McArthur Foundation, so this project could be a best practice demonstration  

 PLA process has recognised reef sedimentation, especially caused by logging and 
especially along riparian areas 

 Logging problems from 6-7 years ago, although small-scale logging continues 
 Remote for forestry (S and N), adjacent to neighbouring communities 
 Sediment from catchment agriculture & secondary forest reaching reef 
 Kastom gardening 
 Want to demonstrate agro-forestry practice (there are 3 other sites demonstrating this 

around Efate, but small) 
 Look at economic species – sandalwood, whitewood, etc 
 Facilitate through Dept Agriculture 
 Within 1 year, could set up a nursery, shadehouse, water supply, a few hundred ha 

planting 
 Dept Forestry could supply for 2010 sandalwood, whitewood, canaria, mahogany – 

needs good nursery stock; mark planting sites for maintenance 
 Direct seeding requires rat and weed control; 10 free range cattle may need control? 
 Secondary forest plantings need planning ahead with community 
 Previously logged areas and riparian areas are priorities for sediment control 
 Vital to create community awareness for maintaining and protecting the plantings long-

term 
 Maintaining cutoff drain discharges from forestry roads may be needed 
 Mangoes can grow well along streams and create root barriers in streams which are 

beneficial 
 Need a mix of species, not just economic species but stabilisation species long-term 
 For economic species, a mix of timber, nuts, fruit, leguminous should be considered 
 Paama example may be useful for learning; terracing, flat areas below; low sediment 

loss 
 Glarinda is local community rep 
 1-2 year fallow is normal 
 Could direct some of the Canaria planting to riparian areas, but must avoid creating a 

future sediment problem 
 Coral has died and fish numbers and diversity changing – led to tabu 5 years ago 
 Needs a focal point for demonstration project – an option is 2-tier demo (1) intensive 

plantings visibly growing (for awareness raising) (2)  dispersed riparian planting 
focussed more on MPA catchment-wide benefits long-term 

 Make sure we address the buffers between gardens and river, and gardens and coast 
 Part of Coral Triangle Initiative so link with that 
 Agreed Ioan/Glarinda/Tevi to coordinate a short project statement – problem, what can 

be done within project budget (activity plan & costs), where and when, links with other 
projects like CTI/McArthur/forestry/rest of CRISP, community commitments, long-
term sustainability 

 

Aneityum 

 Eastern part of Port Patrick 
 2 tribes on Aneityum (N and S): population grew from 700 to 2000 in 15 years 
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 Subsistence fishing and agriculture 
 Main town Mystery Island in SW 
 Expensive to get here 
 Local chief in N there 14 years, so no major governance issues (but there are conflicts 

in S, so work in N for this project) 
 Management plan from 1980s exists 
 2 rivers, mangroves intact 
 Already addressed NW part of erodible area; now need to address SE of that – highly 

and visibly erodible area (how much sediment reaches reef and where from?) 
 Govt wants to protect reef as it is one of biggest in Vanuatu 
 Community keen to protect reef but can’t afford to have entire area tabu 
 Fisheries Dept would be keen to run a workshop and build community LMMA 

approach, with monitoring – to protect fisheries and benefit from cruise tourism, must 
manage watershed 

 Repeated burning is a cause of erosion, some caused by people looking for sandalwood 
stumps, some accidental 

 Extensive forestry with P. Caribbea being logged but needs replanting 
 Existing nursery, 2 motivated community members helping out voluntarily 
 Plant with Spirorbis (but burning kills it, so needs awareness raising – local chief is on 

board) 
 Needs RPR fertilizer to get revegetation going as topsoil has gone 
 Don can prepare a list of what’s needed – fuel, irrigation pipe, fertilizer etc 
 In 9 months, will have 2 nurseries and say 20000 Vetiver plants ready to plant within 9 

months 
 There is Vetiver available in S but may not be able to be bought without some 

community facilitation; Spirorbis needs to be grown (in a fenced area) and normally 
planted a year after the Vetiver is planted out but big specimens could maybe be direct 
transplanted from bush to eroded areas 

 But also needs to have continuity to demonstrate how to do this in other areas at 
affordable cost 

 FSPV can facilitate with Fisheries to build project into bigger ridgetops-to-reef picture 
– Tevi to organise 

 Demonstration has been done; this is implementation – must link with marine 
management objectives, i.e. protecting your livelihood from fisheries 

 Needs links with Epau case study project too – Don could assist with Epau site 
 Agreed Don to draft a plan for materials, techniques, nursery, costs etc (as backup plan 

to Tevi’s negotiation with S for Vetiver) 
 
5.2.2 COWRIE Fiji Sites 
 

Potential Sites 
Votua in Nadroga Province, Naroko in Ra Province, Nakorotubu in Ra, Dawasamu in 
Tailevu Province 
 
Materials and techniques for re-vegetation 
 Talk to community, determine their goals, including ancillary use of the trees, to get 

long term ownership.  
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 Planting regime likely to be a combination of direct seeding, live branching cuttings, 
seedlings, etc. 

 Need to emphasise sites where there is a benefit to the reef, as communities may prefer 
to plant other, possibly less relevant land.   

 Demonstration sites need a technical basis and management plan as well as community 
input as it must reflect ecological as well as community needs.  E.g. locals may know 
trees for their uses, and have their preferred planting sites, but not necessarily 
understand their ecological values/functions.   

 Always go back to purpose – ecological first, then economic 
 Attachments of community members to Forestry 

 
 
Post project sustainability 
 A new project operating at the same sites in both countries is needed after this project 

to guarantee continuity after the 9 months (2011 Coral Triangle project??)  
 Also want to achieve local transfer of knowledge  to get lateral spread across local 

communities = people talking to each other, to give benefits beyond the project (e.g. 
spread thinking to wider areas)  

 As well as having plant materials to plant, on an ongoing basis, also need local points 
of access to information on methods, species selection for sites, expertise etc (= 
awareness materials )  

 Make use of local people who have retired from forestry (etc) to provide technology 
training, such advice on selecting material for propagation.  

 Attach villagers to foresters for learning.  
 

Monitoring 
 Community levels, as this is a demonstration project to get communities active  

participants in revegetation (e.g. monitor collection patterns of herbal species, 
firewood, etc (this could even start within the 9 months)  

 Stream to reef (i.e. catchment effects) (in longer term)  
 Water quality indicators (may be possible longer term, if not shorter term)  
 % survival of species by site etc – growth rates 
 Rain gauges  in villages to raise awareness of  weather and plant performance 

relationships (but noting these record weather, not climate)  
 Link to GERSA project indicators in longer term (e.g. mapping erosion etc)  
 Time series photography (ground based) 
 Indicators such as change in bird abundance 
 Invasive species  abundance (but see note below) 

 
GERSA and technical issues 
 Invasive species - noting that invasive  species success could be a positive not a 

negative  for the  primary goal of revegetation to reduce sediment delivery and flood 
flows to the reefs.  Though may be a barrier longer term.  

 Get all relevant technical information to the communities, in a suitable form 
(awareness materials)  

 Awareness of principles of matching  species to need  e.g. species suitable for erosion 
control 

 Community-selected land may not match the sites of greatest need for watershed 
response 
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 Awareness of scale relationships,  e.g. planted sites versus watershed response.  
 The need to understand the balance of positive and negative effects. e.g.   trees 

extracting water from low flows, shading/soil binding versus reduced water flow. 
 Understanding principles of plant succession, colonizing species etc., over time and 

space dimensions.   
 

Community status/governance 
 Find out if all sites have management plans in place already. Thus they have 

community engagement processes in place. This is particularly important for short term 
projects.  

 Need detailed management and action plans for implementing this project – e.g. for 
selection, planting and tending. 

 Need a small local group/committee to oversee the project .  This could be a new group 
or an existing one. 

 As much as possible, seek the direction, guidance of older people (elders) who can 
advise younger, energetic community members.  Much of the energy likely to come 
from the level of ‘new fathers’. 

 Choice of species may reflect gender bias – e.g., males unlikely to think of firewood, 
so need broad-based input. 

 
Roles and responsibilities  
 Need to be defined 
 Leigh-Anne overseeing daily administration guided by James 

 
 

Time frames 
 As per project timelines – stress that these are tight.  
 Planting seasons and working through community processes will strongly influence 

rate of progress. NB: Planting timeframe January – April 2010. 
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ANNEX 1 
 
Program 
 
Best-Practice Symposium on Community-Based Reforestation/Watershed Management 
2-4 December, 2009 
Institute of Applied Sciences Conference Room, Warbler House, Lower Laucala Campus, Suva. 
 
 
Workshop Objectives: 

1. To share information on current status of community-based  watershed management practice 
in Fiji and Vanuatu; 

2. To discuss ways for communities to stabilize catchments and minimize sediment impacts on 
rivers and the coast; 

3. To document best-approaches of community–based reforestation for watershed management, 
including recommending indigenous species for specific purposes. 

4. To establish a work plan for COWRIE Project and identify roles and responsibilities. 
 
 
 DAY ONE  
TIME ACTIVITY 
8.30 am Registration  
9.00 am Welcoming Comments  (Prof. Bill Aalbersberg, USP) 
9.10 am Project Background and Overview; Defining the “Ridge to Reef” Approach 

and Workshop Objectives (Prof. Bill Aalbersberg, USP) 
9.25 am Regional Overview of the Management of Forest Resources in the Pacific 

(Mr. Cenon Padolina, SPC) 

10:00 am The Process of Integrated Catchment Management (Mr. Andrew Fenemor, 
Landcare Research Institute, NZ)  

10.20 – 10.45 
am 

MORNING TEA 

10.45 am GEF IWRM Nadi Project (Ms. Seniceva Waqairamasi, Project Coordinator) 
11.05 am GEF funded community reforestation projects in the region  (Mr. Francis 

Areki, GEF/UNDP Consultant)  
11.25 am WANI (Dr. Bernard O’ Callaghan, IUCN) 
11:45 pm  Fiji Rural Climate Change Adaptation and Ba Watershed (Dr. Tony Weir, 

USP) 
12.05 – 1 pm PLENARY  

Discussions and short descriptions of other related projects  
1 – 2 pm LUNCH 
2  – 3.30 pm GROUP DISCUSSIONS (Addressing IWCM as a whole – SWOT 

discussion of IWCM approaches; main challenges etc.) 
To build on presentations and answer workshop objectives  

3.30 – 4 pm Presentation summary from groups to workshop 
 End Day 1 
 DAY TWO 
TIME  ACTIVITY 
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9.00 am Recap of Day 1 and Overview of Day 2 (Community Participatory 
Approaches and Reforestation options/techniques) 

9.05 am LMMA participatory approach: A successful example (Prof. Bill 
Aalbersberg, USP) 

9.25  GERSA Project Overview  (Dr. Pascal Dumas, University of New 
Caledonia) 

9.40 Tree Species for Reforestation in Fiji and Vanuatu 
(Dr. Lex Thomson, FACT Team Leader, SPC) 

10.25  – 10.45 
am 

MORNING TEA 

10.45 Options for Community-Based Agroforest and Forest Conservation and 
Enrichment as a Basis Watershed Management, Coastal Protection and 
Biodiversity Conservation ( Prof. Randy Thaman, USP) 

11.00 Setting up of community nurseries (Forestry Fiji) 
11.20  Participatory Approaches to Climate Change Adaptation and Integrated 

Watershed Management (Ms. Christine Fung, Landuse Planning and 
Facilitation Specialist, GTZ) 

 11.40 Aneityum Erosion Control Project, Vanuatu case-study  - (Mr. Don Miller -
FSA, Vanuatu) 

12.00  Epau Case-study (Mr. Tevi Maltali, FSP Vanuatu) 
1 – 2 pm LUNCH 
2 – 3.30 pm GROUP DISCUSSIONS ON Techniques for Reforestation & Catchment 

Stabilisation, then Participatory Community Approaches for successful 
implementation (Break up into groups / group tasks allocated) 
 

3.30 – 4 pm Presentation Summary for groups to workshop 
 End Day 2 
 DAY THREE 
TIME  ACTIVITY 
9.00 am Recap of Day 2 and Overview of Day 3 (COWRIE Project) 
9.00 am  
  

Introduction to COWRIE Project and Fiji Component (USP) and draft work 
plan 

10  - 10.30 am  MORNING TEA 
10.30 – 11.30 
am 

Group Discussions about draft Sites and Implementation (identify Roles and 
Responsibilities) 

 Closing Remarks and Sum Up  
1.30pm Site Visit (Colo-i-Suva Forest Park and Sawani ) 
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ANNEX 2 
 

Participants List  

COWRIE Best-Practice Symposium December 2nd – 4th, 2009: 

 

1. Mr. Paula Kamikamica    
Forestry Department 
Colo-i-Suva Extension 
Email: kamikamicapaula@yahoo.co.nz 
 

2. Ms. Senivasa Waqairamasi 
Project Assistant   
Land and Water Resource Management Department  
Email: senivasa.waqairamasi@environment.gov.fj 
 

3. Dr. Lex Thomson    
Team Leader FACT, Land Resources Division 
SPC  
Ph: 679 3379295 or 679 3370733 ext 295 
Email: LexT@spc.int 
 

4. Mr. Cenon Padolina    
Regional Forest Genetic Resource Officer 
SPC 
Ph: 679 3370733 
Email: cenonp@spc.int 
 

5. Ms. Eleni Tokaduadua     
Principal Environment Officer (Conservation) 
Ministry of Environment 
Ph: 679 3311699 
Email: etokaduadua2@environment.gov.fj 
 

6. Ms. Christine Fung    
Land use Planning and Facilitation Specialist  
SPC/GTZ Pacific-German Regional Programme  
on Adaptation to Climate Change in the Pacific Island Region 

  House 10, Forum Secretariat Complex, Ratu Sukuna Road 
P.O. Box 14041 
Suva, Fiji 
Ph: 679 3305 983  
Email: Christine.Fung@gtz.de   
 

7. Mr. Jioji Ratakala    
Provincial Administrator  
Rakiraki, Ra 
Ph: 6694700 
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8.  Ratu Nikola Natadra    

Roko Tui Ra 
Ra Provincial Office 
Nanukuloa, Ra 
Mob: 9795459 
 

9. Azain Raban 
Earth Systems  
Environment – Water – Sustainability 
Suite 507 - 1 Princess Street  
Kew Victoria Australia 3101 
Ph: +61 3 9205 9515 
Email: azain.raban@earthsystems.com.au 
 

10. Nigel Murphy 
Earth Systems  
Environment – Water – Sustainability 
Suite 507 - 1 Princess Street  
Kew Victoria Australia 3101 
Ph: +61 3 9205 9515 
Email: nigel.murphy@earthsystems.com.au 
 

11. Kalara McGregor 
Earth Systems  
Environment – Water – Sustainability 
Suite 507 - 1 Princess Street  
Kew Victoria Australia 3101 
Ph: +61 3 9205 9515 
Email: kalara.mcgregor@earthsystems.com.au 
 

12. Mr. Bernard O’Callaghan   
Programme Coordinator 
IUCN Oceania 
 

13. Ms. Luisa Tagicakibau    
Programme Asst, WANI, IUCN 
5 Ma'afu Street, Suva 
Republic of Fiji Islands 
Ph: 679 3319-084 
Email:luisa.tagicakibau@iucn.org 
 

14. Mr. Andrew Fenemor 
Programme Leader of Motueka ICM Research Programme 
Landcare Research 
Nelson 7042, New Zealand 
Ph: +64 (3) 545 7710  
Email: fenemora@landcareresearch.co.nz 
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15. Mr. Tevi Maltali    
Coastal Programme Coordinator 
Rue Gloucester 
Port Vila, Vanuatu 
Ph: (678) 22915 
Email: coralgarden@gmail.com 
 

16. Mr. Don Miller  
Agricultural Advisor    
Farm Support Association 
Port Vila, Vanuatu 
mobile: +678 7769388 
donmillernz@gmail.com 
 

17. Mr. Ioan Viji     
Principal Forestry Officer 
Department of Forestry 
Vanuatu 
Email: ioan_viji02@yahoo.com 
 

18. Ms. Glarinda Andre     
Community Leader  
Shefa Provincial Leader 
Efate, Vanuatu 
 

19. Ms. Katarina Atalifo    
Sub-regional/National Coordinator 
UNDP/GEF 
8 Mitchell Street, Suva 
Ph: 3310541 
Email: katarina.atalifo@undp.org 
 

20. Mr. Frances Areki 
Consultant 
UNDP/GEF 
8 Mitchell Street, Suva 
Ph: 3310541 
 

21. Ms. Ruth Urben 
Community Assessment and Participation Advisor 
GEF-Pacific Integrated Water Resources Management Project 

  SOPAC Secretariat, PMB Suva, Fiji Islands 
Ph: + 679 338 1377 ext 257 
Email: ruth@sopac.org 
 

22. Mr. Victor Bonito 
Director Reef Explorer Fiji 
Sigatoka  
Email: staghorncoral@hotmail.com 
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23. Prof. Randy Thaman 

Professor of Pacific Islands Biogeography 
USP 
Email: thaman_r@usp.ac.fj 
 

24. Dr. Posa Skelton 
PACINET Coordinator 
IAS, USP 
Email: skelton_p@usp.ac.fj 
 

25. Prof. Bill Aalbersberg 
Director IAS 
USP 
Email: aalbersberg@usp.ac.fj 

26. Mr. James Comley 
Project Advisor  
IAS, USP 
Email: comley_j@usp.ac.fj 
 

27. Mrs. Bale Tamata 
Fellow 
IAS, USP 
Email: Tamata_b@usp.ac.fj 
 

28. Leigh-Anne Buliruarua 
COWRIE Project 
IAS, USP 
Email: Buliruarua_l@usp.ac.fj 

 



Best-practice  Symposium on 
Community-based Reforestation/

Watershed Management

COMPONENT  1A - Project 1A4

June 2010

sous-composante 1A
Composante 1

PRESENTATION
The COWRIE project (Towards Coastal and Watershed 
Restoration for the Integrity of Island Environments) is cur-
rently implemented by the University of the South Pacifi c 
(USP) for a period of twelve (12) months. The project adopts 
the “Ridge-to-Reef” approach in the management of water 
catchments with a specifi c link to coral reef management, 
and directly feeds into Output 1A4 of the regional CRISP 
(Coral Reef Initiatives for the Pacifi c) Program on Integrated 
Watershed and Coastal Management.
The project will build upon the latest scientifi c data and to-
ols on watersheds and coastal areas obtained through the 
GERSA project and recognised best-practice of integrated 
watershed and coastal management, and apply it through 
the community-based bottom up approach with the objec-
tive of achieving cultural, socio-economic and ecological 
integrity of watersheds.
The Best-Practice Symposium on Community based Refo-
restation/Watershed Management was held from 2nd – 4th 
December 2009 at the Institute of Applied Sciences Confe-
rence room, USP, and jointly convened by USP and Land-
care Research, New
Zealand. The workshop brought together key stakeholders 
to deliberate on best-practices relating to community-based 
reforestation/watershed management in the region, inclu-
ding canvassing the appropriate species and techniques for 
rehabilitation and catchment protection.
The three-day workshop was organised with presentations 
in the fi rst half of the day and group discussions in the af-
ternoons with a site visit on the afternoon of Day 3. Day 
1 of the workshop focussed on sharing information of cur-
rent projects being undertaken on watershed management 
including a brief overview of projects, challenges faced and 
key lessons learned. Day 2 presentations focussed on par-
ticipatory approaches, reforestation techniques and recom-
mended species for planting. The fi rst half of day 3 involved 
an introduction to the COWRIE project and proposed work 
plan. The participants were then divided into two groups 
for more discussions on specifi c site activities in Fiji and 
Vanuatu. The fi nal session of Day 3 was a fi eld visit to the 
Colo-i-Suva Forest Management park and the Sawani com-
munity reforestation project.

In his welcoming comments at the workshop, Prof. Aal-
bersberg highlighted that half of the grant requests to the 
GEF Small Grants Program were from communities, (inde-
pendent of any Agency involvement) wanting to plant trees, 
emphasizing the need to do reforestation work. He added 
that small projects achieve a lot, and USP work on the com-
munity-based FLMMA project has developed approaches to 
these.
Prof. Aalbersberg noted the COWRIE project timeframe of 
one year and emphasized that long-term commitment was 
the key imperative for any community-based project; conti-
nuity is needed to achieve sustainability. He added that na-
ture was too complex to know exactly. The best we can do 
is to take the scientifi c best information, communities best 
information, and with a good participatory process, come 
up with something sensible, and monitor, review and adapt 
to changes over time (adaptive management). He added that 
one of the challenges of the project will be exploring op-
tions for getting on-ground benefi ts for communities since it 
will take at least 20 years to see the benefi ts from the
planting of trees; this is a critical task to undertake. This 
workshop will also canvass appropriate species and tech-
niques for revegetation.
Mr. Andrew Fenemor from Manaaki Whenua (Landcare 
Research) (one of New Zealand’s Crown Research Institutes) 
was a key resource person and facilitator for the workshop.  
Workshop participation included representation from 
relevant government ministries and community groups from 
Fiji and Vanuatu, regional organisations and civil society 
groups. The full list of participants and programme are 
appended to this report.
The objectives of the Symposium were:
- To share information on current status of community-based 
watershed management practice in Fiji and Vanuatu.
- To discuss ways for communities to stabilize catchments 
and minimize sediment impacts on rivers and the coast.
- To document best practice approaches of community–
based reforestation for watershed management, including 
recommending indigenous species for specifi c purposes.
- To establish a work plan for the COWRIE Project and 
identify roles and responsibilities.




