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FOREWORD

Global warming has been linked to the large injection of anthropogenic emissions of
Greenhouse Gases into the atmosphere, resulting in an imbalance in the world’s
climate system. Observations reveal that the earth is getting warmer and mean
global temperature keeps on rising annually.

World Leaders and Decision-Makers signed the UN Framework Convention on
Climate Change (UNFCCC) at the Earth Summit in 1992, Rio de Janeiro, in a bid to
combat the global warming phenomenon. Fiji is a Party to this Convention having
ratified it in 1993.

The Framework Convention on Climate Change came into force in March 1994.
According to Articles 4 and 12 of the Convention, Parties are required to submit their
Initial Communication which should include a national inventory of sources of
greenhouse gases and its removal by sinks, identification of vulnerable sectors and
actions to be taken for sustainable future socio-economic developments without a
further increase in the emissions of Greenhouse Gases.

In 1998, the Pacific Islands Climate Change Assistance Programme (PICCAP)
received financial assistance from UNDP through the Enabling Activities of the Global
Environment Facility (GEF). This financial assistance has allowed Fiji to prepare its
Initial Communication.

It gives me great pleasure to present the Initial Communication of the Republic of
the Fiji Islands to the UNFCCC Secretariat for onward transmission to the Conference
of the Parties.

Hon. Col. Pio | Wong
MINISTER FOR LOCAL GOVERNMENT, HOUSING, SQUATTER
SETTLEMENT AND ENVIRONMEN




EXECUTIVE SUMMARY

INTRODUCTION

During the 1980s there were growing international concerns that changes in the
atmospheric concentrations of a number of gases had potential to affect world
climate. In 1988 the United Nations General Assembly recognised the need to
manage human activities that were affecting, or had potential to affect, the world’s
climate patterns. Following international negotiations the United Nations Framework
Convention on Climate Change (UNFCCC) was opened for signature in 1992. Fiji
signed the convention at its launch in 1992 and ratified it in 1993.

The objective of the UNFCCC is to stabilise the concentrations of greenhouse gases
in the atmosphere at levels that prevent dangerous interference with the world’s
climate. This should be done within a time frame that will allow ecosystems to adapt
naturally to climate change, to ensure food production is not threatened and to
enable economic development to proceed in a sustainable manner (Article 2 of the
UNFCCC).

This national communication has been prepared to fulfil Fiji's obligations under
Articles 4 and 12 of the UNFCCC. These require that all signatories to the UNFCCC
communicate to the Conference of the Parties (COP) National Greenhouse Gas
Inventories and develop national plans to mitigate climate-change impacts and
promote measures to facilitate adequate adaptation to climate change within three
years of the convention coming into force. Because of limited national capacity and
financial constraints Fiji has not been able to meet this requirement until now.

This communication has been prepared in accordance with guidelines issued
following the 2" Conference of Parties (COP2) to the treaty. It presents an overview
of national circumstances, particularly aspects that relate to climate-change issues,
presents a GHG inventory, and analyses mitigation strategies, vulnerability
assessment and adaptation assessments and options. An overview of policies and
programmes relating to the implementation of the convention is presented, including
identified project concepts for further refinement and funding.

Fiji has been enabled to meet its national obligations under the UNFCCC through
support received through the Pacific Islands Climate Change Assistance Programme
(PICCAP). PICCAP is a three-year programme funded by the Global Environment
Facility (GEF), executed by the United Nations Development Program (UNDP) and
implemented through the South Pacific Regional Environment Programme (SPREP),
in close collaboration with the UNITAR-administered CC: TRAIN.

The implementation of PICCAP in Fiji commenced with the formation of the National
Climate Change Committee (NCCC) in 1998. The NCCC was established to advise the
government on matters relating to climate change during the UNFCCC process, and
draws on expertise within key government departments. The committee facilitates
the work of a technical team comprising a National PICCAP Project Coordinator and
technical staff drawn from relevant sectors to participate in the CC:TRAIN training
programme. The project coordinator is based with the Fiji Department of
Environment.



For the purposes of reporting and future monitoring and as is required by the
UNFCCC guidelines 1994 was used as the base year for the Greenhouse Gas
Inventory for this national communication to the COP.

NATIONAL CIRCUMSTANCES

Background

Fiji comprises more than 300 islands, and has a total land area of approximately

18 300 km? and a population of about 773 000 (1996 estimate). The largest island
is Viti Levu (10 429 km?), which covers 57% of the total area, and Vanua Levu
covers 5 556 km?. Viti Levu is the center of politics and economy of Fiji, having Suva
(the capital), Nadi (the center of tourism) and farming land for sugarcane as the
major crop. Over 90% of the population, both rural and urban, can be considered
coastal dwellers, where the vast majority of services, infrastructure, agricultural
production and social centres are located.

Climate

The climate of Fiji is generally categorized as an oceanic tropical climate in which the
dry season is from May to October and rainy season from November to April. Fiji's
relative location has a strong influence on both seasonal and interannual variations
in climate, particularly rainfall where the southeasterly tradewinds carries moist air
into the islands. Fiji is also prone to EL Nivo events and tropical cyclones relative to
the positioning of the South Pacific Convergence Zone (SPCZ). During an El Nino-
Southern Oscillation (ENSO) event, conditions drier and hotter than normal can be
expected from June to August. During the November—April wet season Fiji is
normally traversed by tropical cyclones as it lies directly in their normal path.

Economy

Fiji's economy has a very narrow base with its performance largely determined by
the success of the sugar and tourism sectors. Over the last few years both local and
foreign investment have been comparatively low but have started to increase;
private investment has continued, mainly concentrating in tourism, construction,
garment and mining sectors. The tourism sector has grown significantly over the
years and recently a number of additional hotels have been built in the country. In
1998, total tourism earnings were estimated at F$527.1 million. Employment in the
tourism sector is approximately 40000 and this stands to increase in the near future
with the building of more hotels and resorts.

NATIONAL INVENTORY OF GREENHOUSE GASES - 1994
One of Fiji's obligations to the UNFCCC is the completion of an inventory of
greenhouse-gas sources and sinks.

Based on the six major greenhouse gases covered in the Kyoto Protocol, namely
carbon dioxide, methane, nitrous oxide, hydrofluorocarbons, perfluorocarbons and



sulphur hexafluoride, the main sources of major greenhouse gases in Fiji were found

to be:

e Carbon dioxide from burning of fossil fuel and biomass
« Methane — emission from animal and human wastes and flooded rice fields

« Nitrous oxide from burning of biomass and incomplete combustion of fossil fuels

CO, CO, CH, | N,O | NOy (6{0) NMVOC | SO,

Total National Emissions | Emission | Removal

and Removals (Gg) 7019 31.7 [0.13| 4.8 110 5.5 0.03
1|Energy

A. Fuel Combustion 776

Activities

1. Energy Industries 36 Nil NE NE NE NE NE NE

2. Manufacturing and 125 Nil NE NE NE NE NE NE

Construction

3. Transport 528 Nil NE NE NE NE NE NE

4. Other Sectors 87 Nil NE NE NE NE NE NE

5 Other Nil Nil Nil Nil Nil Nil Nil Nil
2|Industrial Processes 45 Nil Nil Nil Nil Nil 5.5 0.03
3|Solvent and Other Product Use Nil Nil Nil Nil Nil Nil Nil Nil
4|Agriculture Nil Nil 22 10.09| 3.3 58 Nil Nil
5|Land-Use Change and Forestry Nil 7019 6 0.04| 1.5 52 Nil Nil
6|Waste Nil Nil 3.7 Nil Nil Nil Nil Nil
7|Other Nil Nil Nil Nil Nil Nil Nil Nil

[NE: Not Estimated]

Use the IPCC notations provided in the Revised 1996 IPCC guidelines.
MITIGATION

In spite of Fiji being a minor emitter on a global scale, it is of significant importance
that it continues to take measures in mitigation of greenhouse-gas emissions. Apart
from this being part of its obligation to the UNFCCC, mitigation measures will enable
the country to participate in technology-transfer opportunities, especially when it is
reasonable to assume that emissions will continue to increase in the future.

The energy sector is the major source of GHG emissions in Fiji, with emissions
dominated by the transport and energy industries. Therefore, to have a significant
reduction in the national emissions of GHG gases, mitigation measures will need to
target the release of carbon dioxide from this sector.

There are three basic policy options available for the mitigation of greenhouse
gases:

1. Demand-side options: reduce energy consumption while maintaining the level
of service desired by the user;

2. Supply-side options: increase energy-conversion efficiencies, or replace fossil
fuels with renewable energy; and

3. Development of sinks, such as afforestation and sustainable forest
management, to remove greenhouse gases from the atmosphere.
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In Fiji, the various government departments (Energy, Environment and Forestry)
have collaborated closely with the other regional orgnisations and the private sector,
in setting policies that encompass the above policy options available for the
mitigation of greenhouse gases.

VULNERABILITY ASSESSMENT

The Likely Impacts of Predicted Climate-Change Scenarios

Coastal Resources

Climate change is likely to affect the coastal resources of Fiji in a variety of ways.

Sea-level rise (SLR) may lead to increases in coastal erosion and coastal
inundation, increased exposure of beaches to wave action (as coral growth lags
behind sea-level rise), and in some cases the retreat of mangroves.

Increased sea surface temperatures may lead to an increase in coral bleaching.
This, together with the lag in coral growth, may lead to a reduction in reefal
sediment production necessary for maintaining shoreline stability.  Coral
bleaching is also likely to have adverse effects on coastal biological diversity and
fisheries.

Changes in the patterns of storminess, such as an increase in the frequency or
intensity of tropical cyclones, may cause greater incidence of coastal inundation
and erosion events. These processes may be exacerbated by reduced reef
protection.

Fiji, especially Viti Levu, already suffers from human-generated effects on the
coastal zone. High population growth rates, intensive urban development,
deforestation of catchments, pollution and increased exploitation of biological and
physical coastal resources have exposed large areas of coast to erosion and
inundation events. Accordingly,

Coastal systems have reduced resilience to cope with climate variability,

Coastal systems have reduced capacity to adapt to climate change, sea-level rise
and human activities, and

Coastal populations and their assets are exposed to higher vulnerability to
extreme events such as storm surges, tsunamis, and high tides, apart from sea-
level rise.

Impacts on the Suva Peninsula and Rewa Delta are likely to include:

Raised water tables in low-lying areas,

Reduced efficacy of in-ground septic systems and inundation of sewer pumping
systems,

Overtopping of the shore protection in downtown Suva during the more extreme
wave events under a 25 cm SLR scenario,



e Serious flooding in large parts of Suva Point and downtown Suva even during
moderate tropical cyclones under a 100 cm SLR scenario,

e Shoreward retreat of mangroves in the Rewa Delta, and

e Increased sedimentation in the channels of the Rewa Delta and increased flood
susceptibility.

Water Resources

On Viti Levu it is important to distinguish between the southeast of the island, which
is exposed to the prevailing tradewinds and is characterised by a moist climate, and
the northwest which is the leeward, rain-shadow side and much drier. Usually,
droughts have much greater impact on the drier, western side of the island.

The effects of climate change on water resources depend on the Global Circulation
Model) GCM used. The CSIRO scenario indicates an increase in maximum and
minimum stream flows, while the DKRZ model suggests the converse. It is possible
that, as a result of climate change, extremes will be intensified. That is, low river
flows will become lower and high flows will increase in volume, which implies higher
risks of droughts and floods.

Agriculture

Sugar cane

Using the period from 1992 to 1999, when Fiji was subjected to two El Nifio events
and an unusually high number of tropical cyclones; as an analogue for future
conditions under climate change it might be assumed that over the next 50 years:

e 47% of the years will have the expected production of 4 million tonnes,
e 33% of the years will have half of the expected production,

e 20% of the years will have three-quarters of the expected production.

The outcome under this scenario would be an overall shortfall in excess of one-
guarter of expected production. It implies economic difficulties for the large sector
of the population in the agricultural sector dependent on sugar production and
associated industries.

Root crops
Using the PLANTGRO model the following patterns were projected for dalo
(Colocassia esculenta) and yams (Dioscorea sp.):

e Projected changes in mean conditions would have little effect on dalo production,
with the exception of the extreme low-rainfall scenario using the DKRZ GCM
which would result in a halving of the land area providing high yields. It is likely
that yam production will also remain unaffected, although if rainfall increases
significantly, yam yields may fall slightly.

e When El Nifio conditions are factored in, reductions in, production of 30-40%
might be recorded in one out of three years, with a further one in five years
affected by the residual effects of the ENSO events.
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e Using the same ENSO assumptions we find a converse response for yam
production. In one out of three years yam production might be expected to
remain the same or increase. On the other hand, yields may decrease in around
half of the remaining years, especially when La Nifia conditions prevail.

Health

The study concluded that the afflictions for which a clear link to climate change can
be established are:

e Dengue fever,

e Diarrhoeal diseases,

e Nutrition-related illness.

Changes in dengue-fever epidemics were modelled using PACCLIM. It was found
that climate change, through increasing temperature, would lead to increases in the
risk of dengue-fever epidemics.

These findings suggest that climate change could result in:

e An increase in the frequency of epidemics

e A change in the timing (seasonality) of epidemics so they may occur in any
month

e A larger number of people being affected by each epidemic. Under the B2
scenario numbers affected may increase by 40% by 2100, while under the A2
scenario the increase may be in the order of 100%.

e Increased number of fatalities

e Dengue becoming endemic (occurring all the time) rather than occurring in
epidemics

Diarrhoeal disease may become more common if Fiji becomes warmer and wetter
(as under the CSIRO scenario) and if droughts and tropical cyclones occur more
frequently, disrupting water supplies and sanitation systems.

Nutrition-related illnesses are most likely to be affected by increases in frequency
and/or magnitude of tropical cyclone and drought events. Further, it is also likely

that if climate change leads to economic and social disruption and environmental
degradation, disadvantageous effects on health may be serious.

ADAPTATION ASSESSMENT

The following were identified as various adaptation options for the four sectors
evaluated in the assessment.

Coastal Resources

Options for adaptation to coastal effects of climate change include:

e Improved understanding of the coastal system;
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Examination and evaluation of coastal protection options, including those which
can be implemented at the community level as well as engineering schemes;

Land-use policies encouraging settlement away from low-lying coastal areas,
consistent with cultural practices and land tenure systems;

Mangrove and reef protection, including education, public awareness and
legislative measures, such as penalties for mangrove and reef destruction;

Controls on pollution from residential, tourism, commercial and industrial areas;

Exploring the use of artificial reefs as a means of enhancing coastal protection
and increasing biological diversity and populations at present reef sites;

Making use of alternative sources of construction aggregate rather than coral;

Reducing the reclamation of mangrove areas for residential, commercial, tourism,
or industrial purposes and discouraging the cutting of mangrove for other
purposes;

Mangrove rehabilitation; and

Water-catchment management and soil-conservation measures to reduce erosion
and sedimentation.

Water Resources

Adaptation options for water resources fall into three broad categories.

Flood-control measures to cope with extreme high-rainfall events include such
measures as diversion channels; the building of weirs, cut-off channels, retarding
basins and dams; and river-improvement activities such as channel widening,
dyke construction or river-bed excavation.

Drought-alleviation measures include management of water resources (e.g.
reduction of leakage), water legislation, development of alternative water
resources such as groundwater and the use of roof catchments, and consumer
charges for water use.

Catchment management including reforestation, land-use controls, protection of
wetlands and soil conservation. Flood-damage potential can be reduced by
regulating development on flood plains and promoting flood-proof building
design. Various activities at community level can improve awareness of water
conservation and emergency response.

Institutional development such as the creation of catchment and water authorities
would help build capacity to improve the management of water resources.

Agriculture

Generic Adaptation Options

Research into more-flexible farming systems that are tolerant to climatic
variability
Development of sustainable production systems
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e Farming systems research including evaluation of the sustainable qualities of
traditional agricultural systems and developing appropriate approaches to
intensive commercial agriculture where appropriate

Specific Adaptation Options

The following recent developments in Fiji should be supported:

e Establishment of an Agricultural Diversification Scheme (formerly the Commodity
Development Framework);

e Cessation of sugarcane production on marginal sloping land and coastal lands;

e Irrigation (intensified) of sugar-cane production on better lands (this option
hasn't worked too well in the past; no data available although FSC did irrigate
their crops during the 1993 drought;);

e Strengthening of Land Use Planning Section of MAFF to enable better
identification of areas most suitable for different commercial and subsistence
crops;

e Root-crop breeding programmes; and

e Development of improved irrigation systems for dalo production

Health

Dengue Fever

The adaptation options for the effective control of dengue fever include:
e Improve vector-control programme;

Encourage preventative exposure measures;

Improve quarantine measures;

Implement epidemic preparedness and response; and

Implement proper development policies.

Diarrhoeal Disease

Key options which would reduce the climate-change-related effects on the incidence

of diarrhoeal disease would include:

e Improved reliability and safety of water supply;

e Improved sanitation;

e Improved refrigeration and storage of perishable foods;

e The preparation of emergency strategies to cope with the effects of floods and
droughts; and

e Improved provision of, and access to, primary health care.

POLICIES AND PROGRAMMES TO IMPLEMENT THE
CONVENTION

Sustainable Development

Overexploitation of resources and unsustainable management practices will affect
the socio-economic fabric of Fiji as well as reducing the resilience of the
environment and increasing its vulnerability to the adverse effects of climate change.
Therefore the Fiji government has developed and will be developing various
sustainable management policies with the realisation that such polices will be the



most beneficial response strategy to help cope with climate change and other
environmental and socio-economic problems.

This strategy is in line with the Principles contained in Article 3 of the UNFCCC which
refers to the development of policies and measures related to sustainable
development, by parties, to protect the climate system against human-induced
change, and these should be integrated with national development programme.

Fiji's sustainable development policies are categorized under six broad areas,
namely:

Macro Economic Stability;

Natural Resource Utilization;

Physical Infrastructure;

Social Development and Affirmative Action;
Protection of the Environment; and
External Relations.

Sectoral Policies

Land Resources

The Department of Land Planning and Development undertakes planning,
development and management of land resources. A land-use plan is expected to be
completed for the whole country by 2010.

Policies for the sustainable development and management of land resources are:
e Ensuring sustainable utilization and development of land;
e Creating a leasing system that is mutually beneficial to both land owners
and tenants;
e Minimising degradation of land; and
e Consolidating and updating all land databases and information.

Marine Resources
For sustainable development of fisheries and marine resources, the following policies
are being pursued:

e Enacting Sustainable Development Bill provisions relating to fisheries
resources;

e Promoting production and export of value-added fisheries products;

e Providing appropriate institutional and physical infrastructure to support
development in the sector; and

e Increasing community participation through ownership in fish-processing
companies.

Watershed and Freshwater Management

The National Environment Strategy provides a strategic approach to water
management. With the assistance of the Japanese Government, Fiji is finalizing a
watershed management plan, in particular to address flood control and protect
arable land.



Forestry
Policies for sustainable forest management include:

e Ensuring sustainable development and management of forestry resources;

e Promoting of community-owned and managed forestry processing and
value- adding facilities based on indigenous forests and community-owned
plantations;

e Providing the appropriate institutional and physical infrastructure to
support the development of the sector; and

e Promoting the production and export of value-added timber products.

Water and Sewerage

The Government, through the Water and Sewerage Section of the Public Works
Department (PWD) of the Ministry of Works and Energy, is responsible for the
construction, operation and maintenance of water supplies and sewerage services.

The two priorities in the sector are:

e Providing access to reliable and adequate supplies of clean water for both
urban and rural dwellers through expanding the rural water-supply scheme
and the extension and upgrading of major urban and regional water schemes
as outlined in their respective master plans; and

e Providing access to sanitary and environmentally safe sewerage waste
systems and treatment facilities.

Energy

The Department of Energy (DoE) is responsible for policy and planning, the
development of renewable energy resources, energy conservation and coordination
of the rural electrification scheme. The policy priorities in the sector include:

e Ensuring access to reliable and affordable energy supply;

e Assisting rural communities acquire electricity for both social and economic
development; and

e Developing cost-effective renewable energy sources for energy supply through
undertaking technical and economic feasibility.

Health
The policies in the sector are:

Providing efficient and adequate primary and preventative health services;
Providing efficient curative (hospital) health care services;

Maintaining appropriate level of human resources/staff;

Maintaining appropriate infrastructure and facilities; and

Building a management culture that promotes and supports continuous
guality improvement.

Disaster Management
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Reduction of the vulnerability of rural communities to disasters, such as cyclones
and tsunamis, is undertaken through the Disaster Management Office under the
National Disaster Management Act of 1998.

The priorities for the sector are:

e Mainstreaming Disaster Management into the national development decision
making process;

e Ensuring the establishment of a comprehensive hazard and risk management
plan;

e Improve community awareness of risk, preparedness and response; and

e Investing in infrastructure to mitigate the impact of disasters

Protection of the Environment

The proper management of the environment and sustainable use of its natural
resources is critical for sustainable development of Fiji's largely natural-resource-
based economy. The Department of Environment is responsible for better
coordination, effective formulation and implementation of national environmental
policies.

Policies for the sustainable management of the environment include:

e Minimizing degradation of natural resources and protecting Fiji's biodiversity;
Promoting and supporting sustainable waste management;

Mitigating the effects of climate change;

Enactment of the Sustainable Bill; and

Public Awareness and Education

Fiji is committed to implementing adaptation measures on the effects of climate
change at the community level and is now involved in an adaptation project, funded
by the Canadian government. The project is being executed by SPREP, that
implements adaptation measures as highlighted in the PICCAP programme. Part of
this commitment is the empowerment of the vulnerable communities to adapt to the
changing climatic conditions to sustain their livelihood in the long run. Results of
studies done on the effects of climate change and their integration into development
policies and plans form part of a broad climate-change response strategy.

Proposed Projects

The following are proposed projects that have been identified for implementation,
subject to the availability of resources and funds.

Institution Strengthening

Project 1:
Establishment of a Climate Change Unit within the Department of Environment

Objective
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The objective is to establish the Unit so that it is able to provide policy and technical
advice, which the GOF will need, to implement the climate-change programmes and
fulfil its obligations under the UNFCCC. .

Expected Outputs

The project will ensure the sustainability of the climate-change programme, through
institutional strengthening, provision of resources and capacity building, and hence
in the medium and long term avoidance and mitigation of the adverse effects of
climate change.

Mitigation of GHG Emissions

Project 2:
Promotion of Renewable Energy

Obijective
To reduce the emissions of GHG by enhancing the use of renewable energy and at
the same time improve quality of life of people in rural areas.

Expected Outputs

The main outputs are the decreased dependence on fossil fuels, facilitation of the
removal of barriers to the adoption of renewable energy and improvement of the
quality of life of rural people.

Adaptation to the Effects of Climate Change

Project 3:
National vulnerability and adaptation assessment study — Phase Il

Objective

To expand the information available on the potential effects of climate change to
enable the Fiji Government to identify appropriate policies and strategies to
effectively respond to the effects of climate change and sea-level rise.

Expected Outputs

- The research will characterise projected impacts arising from climate change and
the individual and integrated consequences of those impacts.

- The research will enhance understanding of the processes contributing to coastal
erosion, and lead to the identification and implementation of appropriate strategies
and technologies to protect valuable coastal habitats and infrastructure.

- The interchange of traditional adaptation measures can be of great benefit and be
cost effective to the communities.

- The research will ensure that the emerging adaptation technologies will be
ecologically sound and socially acceptable and applicable to the needs and
circumstances of the people of Fiji.

- The research will ultimately provide increased understanding of the linkages
between climate change and its effects.

Project 4:

Xiii



Watershed management for the sugarcane drought-prone areas

Objective

The introduction of ecologically sound natural-resources management and soil-
conservation practices by sugarcane farmers to improve productivity and reduce the
adverse effects of climate change.

Expected Outputs

- Adoption of natural-resource conservation resulting in maintenance of
catchment water recharge and biodiversity

- Adoption of soil-conservation measures resulting in adequate soil-water
conservation and fertility improvement

- Conservation and demarcation of protected areas

- Capacity building on watershed management

Project 5:

Integrated Coastal Zone Management Programme for Fiji

Objective

To provide an appropriate context for sustainable development in the assessment,
protection and monitoring of coastal and marine ecosystems and provide a policy
framework upon which all developments within the coastal zones are assessed and
regulated.

Expected Outputs

- Conservation and demarcation of protected areas

- Resource assessment and surveys

- Establishment of natural-resources inventories

- Benefits from appropriate capacity-building programmes

Public Awareness, Education and Training

Education initiatives and enhanced public awareness and action are recognised as
key elements of a national strategy for addressing climate-change and SLR issues.
The focus of future activities will be directed at strengthening the coverage or
inclusion of climate change in the following areas.

Building Partnerships

As part of the ongoing education and awareness programme, partnerships will be
strengthened with the government and non-government organisations. Each
organisation can share in the dissemination of information.

Informal Education

In the short term, one option is for informal education to be project based, as
project managers can justify allocation of funds for this important component.
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This would include information being translated and distributed in the vernacular
languages using various media, to ensure that information filters through to the rural
areas and that the wider population has access to climate-change information.

Formal Education

It is important that the future populations will be able to understand and have
informed views on the implications of climate change. Therefore, the advancement
of formal education will be included in the medium and long term, such as including
climate change in the current primary and secondary curricula of the formal
education system.

Systematic Observations and Research

Climate monitoring

The Fiji Meteorological Service (FMS) is in the process of reviewing and formalising
its climate-observing network known as the National Climate Monitoring Network
(NCMN). The main purpose of NCMN is to improve and enhance the climate-
observing network for Fiji in order to improve or complement climate variability and
trends studies. FMS is also in the process of establishing a Meteorological GIS
Environment for Risk Reduction. The visual spatial distribution of the stations will
allow FMS to identify and fill gaps in the observing network. This whole process will
further improve FMS's drought and climate forecasting system.

Greenhouse gases and aerosols

At present, for academic purposes, USP measures concentrations of methane,
carbon monoxide and non-methane hydrocarbons, as well as aerosol properties in
the atmosphere. Measurements of the complete chemistry of the atmosphere over
Fiji have been conducted by NASA in 1997 and 1999.

Stratospheric ozone monitoring

Measurements of ozone are conducted at the Laucala Bay campus of USP for
academic purposes. This is a joint project between NASA and the USP Chemistry
Department.  Activity includes the monitoring and archiving measurements of
stratospheric and tropospheric ozone, including vertical profiles and other trace
species, aerosols and UV-B monitoring.

Sea-Level Monitoring

The National Tidal Facility (NTF) of the Flinders University of South Australia, with
assistance from the Fiji Meteorological Service and Marine Department, is
responsible for sea-level monitoring, using the equipment based at the Suva and
Lautoka wharves. This monitoring of sea level is funded and managed by the South
Pacific Sea Level and Climate Monitoring Project developed as a response to
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concerns raised by members of the South Pacific Forum countries about the
potential effects of the Greenhouse Effect on climate and sea level in the region.

Hydrology

The Public Works Department (PWD) Hydrology Section operates 56 Water Level
Recording Stations and well over 100 rain gauges throughout Fiji. These are in
addition to and complementary to the Fiji Meteorological Service rainfall stations.
USP, conducts rain and surface-water chemistry analyses on a periodic basis mainly
for teaching and learning, and conducts collaborative research with the PWD in
areas such as floods, droughts and natural disasters.

Oceans

At present sea surface temperatures are not monitored in Fiji, but satellite data from
National Oceanic and Atmospheric Administrations (NOAA) and Need to have this in
full-- ORSTOM are available on the World Wide Web. Periodic in-situ measurements
of sea surface temperature and water chemistry are conducted by USP for academic
research. A brief oceanographic survey was conducted in the 1990s for marine
disposal of mining waste in the Beqga Passage, south of Viti Levu.

FINANCIAL AND TECHNOLOGICAL NEEDS AND CONSTRAINTS

Future research is needed to address the gaps and uncertainties so that planners
and policy makers can have the ability to develop and implement appropriate
responses that address climate change and related issues. Examples of research that
will help reduce uncertainties in crucial areas are:

e research leading to the development and refinement of national climate impact
models;

e research, including appropriate field studies, that will enhance understanding of
the processes contributing to coastal erosion, and to the identification and
implementation of appropriate strategies and technologies to protect valuable
coastal habitats and infrastructure;

e research leading to the development of a model to assess the vulnerability and
adaptation of the main crop, sugarcane, to different climate-change scenarios;

e research into the genetic improvement of crops with characteristics such as,
higher water-use efficiencies, salt tolerance or more tolerance to extreme
weather events; and

e research, including appropriate field studies, leading to the determination and
application of locally applicable greenhouse-gas-emission factors for the main
activity areas.

Currently the Fiji government does not have the financial resources to effectively
finance mitigation and climate change impact related research and assessment
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surveys nor effectively fund projects, that have been identified herein, that address
current climate- change impacts. Therefore, Fiji in the short and medium term, will
need assistance through the financial mechanism of the convention, supplemented
by other donor assistance.

TABLE OF CONTENTS

FOREWORD . ...ttt e e et e e e e et e e et e et e e i
EXECUTIVE SUMMARY ..ot e e e e e e e e e e i
TABLE OF CONTENTS ... .ttt e e e e e e e e XVii
ACKNOWLEDGEMENT ... ot e e e e e e e e e XX
ABBREVIATIONS . .. e e e e e e e e XXi
TE R S e e e e e e XXil
1.0 INTRODUCTION. .. ottt e e e e e e 1
1.1 BaCKGIOUNG... ..ot e e 1
1.2 Process for development of this National Communication..................... 1
1.3 BaSE YOI ... ..ot 2
2.0 NATIONAL CIRCUMSTANCES. ... e 3
2.1 BaCKGIOUNG......ciiiiiii i e s 3
2.2 GROGIAPNY ... ..o 4
2.3 ClMALE... ..o e e 4
2.3.1 RAINTAIL.....oo 4
2.3.2 TOMPEIATUNE. ... ittt e e e e 5
2.3.3 ELINIFIO. ..o e 6
2.3.4 CYCIONE. .. e 6
2.4 SOCIAL SETHING ... et e e 6
2.4.1 POPUIALION. ......oiiii e e e e e e 6
2.4.2 Population DiStribDULION..........cooiiiiiiii e 7
2.5 THE ECONOMIY ...ttt e e 7
2.5.1 Gross DOMESLIC ProdUCT............ccoovviiiiiiiie it 7
2.5.2 IMPOIES AN EXPOITS....eiiiiiii et e e 8
2.5.3 Key sector in Fiji's economy — Agriculture.............ccccccooiiiinieniiinenen 8
2.5.4 Key sector in Fiji’'s economy — TOUIISM..........cooiiiiiiiiiiiiiiieien e 9
2.6 BB Y e 10
2.7 TrANSPOIT. .t e e e 10
3.0 NATIONAL GREENHOUSE GAS INVENTORY ......coiiiiiiiiiiins 12
3.1 INEFOTUCTION.....ciiit e 12
3.2 GreENNOUSE GASES........eiiiiii ittt e s 12
3.3 INVENTONY PrOCESS. .. it i iii it et et e e e ae e 12
3.3.1 MELNOAOIOQY ...viiiieiii e e 12
3.3.2 SOUICES OF AALA........eeeiiiii e e 13
3.3.3 OFQANISALION. ...ttt e e e 13



3.4

4.0
4.1
4.2
4.2.1
4.2.2
4.2.3
4.3

5.0
5.1
5.2
5.3
5.4
5.4.1
5.4.2
5.4.3
5.4.4
5.5

6.0
6.1
6.1.1
6.1.2
6.2
6.2.1
6.2.2
6.2.3
6.2.4

7.0

7.1
7.2
7.2.1
7.3
7.4

8.0
8.1
8.2
8.2.1
8.2.2
8.3

9.0
9.1

BN IS S ONS .. et et 14

MITIGATION ... e e e 20

INEFOTUCTION ..ot e e 20
Mitigation options in the energy SECLOr..........c.ccvveveiiii i 20
DeMaNd SIde.........coiii it 20
SUPPIY SIAC ... 21
Renewable ENergy RESOUICES..........ccouiiiiiiiiiii it e 21
SINKS e e e 22
VULNERABILITY ASSESSMENT ..ot e e e e 23
Vulnerability assessment STUAIES......... ... 23
Climate Change SCENAIIOS..........ccoiviiriit et e 23
SOCIO-ECONOMIC SCENANIOS. .. .. viveietiriie e ettt ee et e et st ae et e e s 24
The Likely Impacts under Predicted Climate Change Scenarios............. 25
COASTAl RESOUICES. .. .. vttt iie e et e e e e e e e e ae e e e e e e ee e 25
WALl RESOUICES ... ..ottt e e e 26
AGFICUITUIE...... e e e e e e e e 27
HEAITN ... 28
Economic Analysis of the Effects of Climate Change: a case study for

VT LEBVU .ot et e et e e e e e 30
ADAPTATION . L. e e e e e 33
Adaptation RESPONSE STrategiesS..........ccviieiriiiiiiiiiiie e e 33
Integrated Adaptation POlICIES............coooiiiiiiiiii e 33
Generic Adaptation ACHIONS..........cvvviii i e 33
Sectoral Adaptation OPLIONS. .........cooviiiiiiiiiiiie e e 34
C0ASTAl RESOUITES.......vviieiei et ittt ettt e e e 34
WAl RESOUICES... ..ottt e et et e 34
AGFICUITUIE. ... e 35
HEAITN ... 35

POLICIES AND PROGRAMMES TO IMPLEMENT THE

CONVENTION . ..o e e e e e e e e e 37
INEFOTUCTION. ...t e e e e e e e e e e e e e e 37
Sustainable DeVvelopMENT..............cooiiiiiiii e 37
Sectoral Policies and Programmes.............ccccooiviiiiiiiiiiee e iiie e 38
Disaster ManagemeENt...........ouiiiiiiiie i 42
PropOSEA PrOJECTS. .....cci ittt e e s 42
EDUCATION, TRAINING AND PUBLIC AWARENESS................ 47
INEFOTUCTION ..ot e e e e 47
ACTIVITIES . ..ttt e e e e e e e 47
General Public Awareness ACHIVITIES..........cccovviriiiiiiiiie e 47
Formal EAUCAtION...........cooiiiiii i 48
RequUIred ACTIVITIES..........ooiiiiiii it 48
SYSTEMATIC OBSERVATIONS AND RESEARCH...................... 50
INEFOTUCTION. ...t e e e e e e e e e e e e e e 50



9.2 Atmospheric and Climate ObServation............c.cccccceviiiiiiiiniiiiee e 50
9.3 Monitoring and Systematic ObServation...............ccccovvieiiniiiiee i 51
9.3.1 Climate MONITOIING. ... .vuii it 51
9.3.2 Greenhouse Gases and AEroSOIS. ..o 51
9.3.3 Stratospheric Ozone MONITONING...........cocoiiiiiiiiiiie e 51
9.3.4 Sea Level MONITOMING. .. ...coooiiiiiii e 52
9.3.5 HYAIOIOQY ... .o e e e e 52
9.3.6 OCBANS. ...ttt e 52
10.0 FINANCIAL AND TECHNOLOGICAL NEEDS

AND CONSTRAINTS .. e e e e e 53
10.1 Greenhouse Gas Inventory and Mitigation..............ococvvviie s 53
10.2 Vulnerability ASSESSIMENT..........uiuiiiiiiiiii i 53
10.2.1 Climate Change MOdEIS..............c.ooiiiiiiiiiiiii e 53
10.2.2 Assumptions and Scenario Development.............ccccciiiiiiein i, 54
10.3 AAPTATION ..o e 54
10.4 Systematic Observation and Research.............c..cccooiiiiiii e, 55
10.5 FINANCIAl ASSISTANCE.........viiiiiii it 55
BIDIOGIapNY ... 56

XiX



ACKNOWLEDGEMENTS

The preparation of the initial communication was facilitated by the South Pacific
Regional Environment Programme (SPREP) under the Pacific Islands Climate Change
Assistance Programme (PICCAP). The programme was funded by the Global
Environment Facility, through its implementing agency the United Nations
Development Programme. Climate Change work undertaken prior to PICCAP with
financial and technical assistance from the United States Country Studies
Programme is greatly acknowledged.

The World Bank and the International Global Change Institute (IGCI), University of
Waikato, New Zealand, are also acknowledged for providing the technical and
financial assistance to the study team to conduct an economic evaluation of the
country’s vulnerability and adaptation capacity to climate change.

Thanks goes to all the members of the Climate Change Country Team and the
various organisations they represent for their support in facilitating and providing the
necessary information required for the study.

A special thanks goes to the Permanent Secretary for Local Government, Housing
and Environment and his staff for their support and the administration assistance
they provided during the study.

The assistance and inputs of Leone Limalevu, Fiji PICCAP Consultant, who was
assigned to collate and compile this report, is recognised.

XX



ABBREVIATIONS

COP Conference of the Parties

DOE Department of Environment

DoE Department of Energy

ENSO El Nino- Southern Oscillation

FEA Fiji Electricity Authority

FIJICLIM Fiji Climate Impact Model

FIT Fiji Institute of Technology

FMS Fiji Meteorology Service

FSC Fiji Sugar Corporation

GDP Gross Domestic Product

GEF Global Environment Facility

GCMs Global Circulation Models

GHGs Greenhouse Gases

GOF Government of Fiji

IGCI International Global Change Institute

IPCC Intergovernmental Panel on Climate Change
MAFF Ministry of Agriculture, Fisheries and Forest
NACCC National Advisory Committee on Climate Change
NTF National Tidal Facility

PACCLIM Pacific Climate Impact Model

PWD Public Works Department

RESCOS Renewable Energy Service Companies

SLR Sea Level Rise

SOl Southern Oscillation Index

SPCz South Pacific Convergence Zone

SPREP South Pacific Regional Environment Programme
UNCED United Nations Conference on Environment and Development
UNFCCC United Nations Framework Convention on Climate Change
UNITAR United Nations Institute for Training and Research
USP University of the South Pacific
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TERMS

Adaptation

Adaptation refers to changes in technologies, practices and
policies that can prepare a country for the impacts of climate
change.

Enteric Fermentation

Greenhouse Gas

GHG source

Sinks

Vulnerability

The digestive processes that take place inside cattle
and other livestock that lead to the release of methane.

A gas that is transparent to incoming solar radiation but
capable of absorbing and re-emitting radiation in the infrared
wavelengths.

An activity or sector of the economy that releases emissions of
GHGs.

A system that acts as a reservoir for GHGs. Key sinks for carbon
dioxide are the oceans and biomass (e.g. plants)

The severity of impacts of climate changes on the natural
environment, economic activities, human health and society.
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