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Executive Summary

Vanuatus highly vulnerable to all natural hazagding tropical cyclone, storm surge,
coastaflood, river flood, drought, earthquake, {slite, tsunami and volcanic eruption.
Impactsfrom these events whle inequitably spread throagtthe islands, with localized
areas on lowying islands and areas experiencing subsidence due to tetimicaait
processes beitige most severely affected.

The impacts of climate change and increased carbon dioxide concentrations on plant
growth, productivity and the nutrient value of crops commonly grown in Vanuatu is not well
understood. However, gealknowledge of possible impacts suggeahges may be
detrimental to agricultural production and hence national food security.

Both commercial and subsistence agriculture in Vanuatu are basei@dmagaicultural
production system€hanges in rd@ll, and in particular the projected scenario of overall
rainfall decline, a greater proportion of rainfall falling in association with high intensity storm
events during the wet season, increased evaporation and more pronounced dry seasons,
could have sere impacts on agricultural production. Intense rauafaldgplanting

seasons could damage seedlings, reduce growth and provide conditions that promote plant
pests and diseasbtore pronounced dry seasons, warmer temperatures and greater
evaporationauld cause plant stress reducing productivity and harvests.

The alternate scenario of increased rainfall could have equally severevithpeatsr
logged soils decreasing agricultural production, while increased humidity acouldinfall
provide idal conditions fothe proliferation of a number of plant pathogens.

Some gricultural crops are already showing signs of stress under current climatic .conditions
Water scarce areas and small islands that depend entirely on rainwater and
groundwatesourcesire also experiencing severe water sher@ggstal erosion and

inundation are reportébm coastal communitiaad fish poisoning has been an emerging
problem in recent yeal$iese problems will be aggravated bjuattyer changes to
currentclimatic conditionsAnd while some progress has been made in recenoyears
understand and appropriately address climate changeheseiés currently limited data to
enable Vanuatu to plaffectiveresponses to climate change impacts.

AlthoughVanuatu has benefited from participation in a number of regioin@tional
climate change projeatsthe past ten years ot #tese have had limited long term impacts
due to the lack of government funding to maintain staff positions and contienessvar
raising at all levelSovernment agencies focus on immediate and practical priority issues
and have difficulty maintainilegels of service necessary to effectively atborgderm
issues such as climate change. Hence, while recogninimgtémen importancef

reducing GHG emissions and preparing for climate chamagdyeendifficult for the
government to take the longer term economic decisions netoesacyively deal with the
issue. This situation is unlikely to change aadas aonsequence, Vanuatu will continue
to look atits development partners and UN Organizations for assistaulzgt to climate
change.



Summary of Recommendations

1.

10.

The government shoubdy more attention to controlling population growth
rate as an impa@mt part of any strategy to reduce the impact of climate change
on the social and economic wellbeing of the country and its people.

The government should strategically address a limited number of clearly
identified priority issues and actions based greh&est needs and risks from
climate change.

The government should continue to support the work of the National Advisory
Committee on Climate Change (NACCC) as an effective means of advocacy for
the UNFCCC and other climate change related agreements.

Human resource development initiatives need to be continued and expanded if
Vanuatu is to be able to deal with the growing and complex issues associated
with climate change.

Improving service delivery to rural areas should be made an explicitly higher
priority for donorfunded developmenis future.

Efforts should continue to improve the awareness and understanding of rural
communities and farmeaboutthe impact of climate change on their livelihood.

In the absence of site specific data and inform#imfindings and lessons
learned from studies already compliet&anuatu shoulde usedo guide
future efforts to plafor climate change.

Efforts shouldcontinueto increase the number of smallholdgemmote the use
of traditional food crops anlovide support to make food gardens more
sustainable.

The Ministry of Agriculture should improve and expand its plant breeding
programme by decentralization and by broadening the genetic base of traditional
crops as well as by providing basic trainmgifal farmers.

Government should provide support to NGOs and Civil Society Organizations
(CSOs}o strengthen their accountability and general project management skills
and knowledge especially in locations vgosernment service is limited or
absentCare should however be taken to make sure that this support is not done
in a way or scale that will overwhelm them.
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1. Introduction

At the 8" Meeting oMinisters of Agriculture from tf8outh West Pacifiegionheld in the
Cook Islandérom 1-3 June 2008he Ministersin reaffirming their commitment to
enhancing food security in the regnmedthe ncreasing need for prudent policies based
on more irdepth analyses of the prevailing macre@eacrconditionsind taking into

acount noreconomic concerns. The meetegpmmendethat studies be carried out to
assess the impact of climate variabiliggoiculture and food security in the region and the
capacities of countries to implement international and regional agreements relating to
agricultureThisrecommendation was again reinforced duringthle@ting of Ministers
(Majuro, Marshall Islané8-31 May 2007) which amongst other things, urged FAO to
pursuea study to assess the impact of climate change on agriculture and food security in the
Pacific Islands region.

Thisstudywasundertakein accordance with the above recommendations &f dmel 7'

Meetings of th#linistersof Agriculture from the Pacific Islandsdesk review of existing

climate change related reports and publications on Vanuatu was undertaken from October 8
to October 20 and an-tountry consultation carried out from@&ober to 8 November
2007.The terms of reference for tsieidyaredescribed iknnex land the list of people

consulted in Annex.

2. Physical and Natural Environment of Vanuatu
2.1. Location

The Republic of Vanuatu is an archipelago compriseti@Boislands scattered over a
distance ot,30Ckilometers fromrmorth to southin the Western Pacific Ocean. ©iends

lie west of Fiji and north of New Caleddieaween latitudes 12° and 23° south and
longitude 166to 173° east he Vanuatu islantisvea combined land area of 12,190
square kilometeesd a maritime exclusive economic zone (EEZ) of 680,000 square
kilometersThe two largesslandf Espiritu Santo and Malekula comprise nearly 50% of
the total land masghile the two main urban cemstePort Vila and Luganville support 16%
and 6% of the population respectively.

2.2. Population

The population of Vanuatu is estimated at 209,920 people, with an annual population

growth rate of 2.6% distributed amongst 36,415 households. This regmesergsise of

6,897 householdiom 1999 when the national population was 18@A\gridultural
Census,200About 80 percent of the countryds popu
from one family to several hundred people on the seven islafate oEEpiritu Santo,

Tanna, Malekula, Pentecost, Ambae and Ambrym.

The ntVanuatu people, a Melanesian race, dominate the population which includes French,
British, Australian, New Zealand, Vietnamese, Chinese and other Pacific Island races.



Inter-island and intrasland travel and communication is difficult and expensive. The large
volcanic islands with rugged terraintesyucal forests mean that villages tend to be
scattered and separated over large distRheasumber of telecommunication faesiis
often very limited on islands with national radio reception lacking in many areas.

The limited road networks are confined to the larger islands, mainly around the major
population centers situated on the co@iktre are regular shipping senticéise central
islands, but the outer islands are serviced irregularly. Air Vanuatu, tosvioeally

company which operates domeatid international flights, provide daily passenger and
cargo flights between Efate, Tanna, Malekula and Santo, but tharsynaller islands are
served only 2 or 3 times per wéékny of the smaller islands do not even have airstrips. In
terms of infrastructure, Vanuatu has 29 airports, (5 pal/24 anpavednd

approximately 1,894 km of roadways (111 km paved ahérh,d@8pavedpand two main

ports and terminals, Port Vila and Santo (NACCC, 2007).

23. Geology

Vanuatuds islands are young in geological
natural cyclones, seismic and volcanic actedipnic uplifis well documented in many

areas of the country, while a few islands demonstrate subgickeregolcanism also

impact on a number of islands. Because of the ekteotamic activity affecting Vanuatu,

it is difficult to attribute apparent changeseia leveb the effects of climate change.

However, for much of the country, it is assumed that tectonic uplift of islands will proceed
at a greater rate than sea levelNiseertheless, there are concerns that sea level rise might
have locally sevampacts in the Torres Group, Aneityum, East Ambae, Shepherds Islands
and the two tans of Port Vila and Luganville (GoV, July 1999)

The islands of Vanuatu are located alongitheof Fire, the circuPacific volcanibelt

which hosts most of the largerphyry coppegold deposits in theorld. In the Southwest
(SW)Pacific, the Rim of Fire extends from Papua New Guinea via the Solomon Islands,
Vanuatu, Fiji and Tonga to New Zealdrds major plate boundary separates the Pacific

Plate from the Austiiaindia Plate, and is physiographically markeddajuctiorrelated

oceanic trenches, partly emergent volcanic artgcknar@and intraarc basind he

complex and multiphase history of the arc volcanism indicates that the two plates have been
interacting from the early Tertigprobably Late Eocene) to Reéent

24. Climate

Two distinct seasons influence the Vanuatu archipelago; a hot and wet season from
November to April, known as the cyclone season, and a cold and dry season from May to
Octobe. Rainfall often peak during the earlier season as a result of heavy rainfall associated
with cyclones or depressions in that period annually.

There is limited historic climatic data for Vanuatu with records back to 1949 for Efate and
1973 for Luganville t h e s two wharn cene@verage temperatures range between
21°C and 27°@nd average humidity ranges between 75% and 80%. Average rainfall

! vanuatu Mineral Exploration Initiative: Information Sheet.



declines from over 4000mm in the north to less than 1500mm in thivknutues,

2005) Trends suggesiaadual increase in temperature that is more markedsouthand

a gradual decline in raintalerall There has also been a significant increte in

frequency of tropical cyclones in the cowagrgt whole over the record period, although

this tend could be influenced by improved recording of such events since the introduction
of satellite tracking technology.

Vanuatu is prone to a broad range of natural disasters. Cyclones often occur during the
warmer months from November to April, althougiaryes have recently shown signs of
development outside this season (Cyclone Rita, May 1991 and Cyclone Gina, June 2002).
Vanuatu is also vulnerable to long dry spells and prolonged wet conditions associated with
the EI Nino (warm phase) and La Nina (pbalse) of the El Nin8outhern Oscillation

(ENSO) phenomenon. The country is highly vulnerable to other extreme climate events
including storm surgemastal and river flooding, landslideshaidtorms.

Earthquakes frequently occur in Vanuatu andftesyoriginate at considerable depth and
are therefore not too destructive (large magnitude but low density). Nevertheless, some
earthquakes have caused extensive damages in Senpasiult movements have also
produced changes in shoreline elevatioms to 2 meters as islands have tilted. Destructive
tidal waves (tsunami) occur occasionally as the result of ear{fiogjdakes

In a report to the International Decade for Natural Disaster Reduction for the Pacific Island
Countries, Vanuatu was dléss as highly vulnerable to all natural hazards: tropical cyclone,
storm surge, coastal flooding, river flooding, drought, earthquake, landslide, tsunami and
volcanic eruption (UNFPA, 1996).

On the basis of climate scenario modeding historical recds available, liias been
predictedhat climate change over the next century will lead to wadhtkres conditions

in much of Vanuatu with the size of the change increasing away from th€NgG&ar,
2007. However, the possibility of increasedfailishould not be dismissed. These effects
will be accentuated by moregfrent and severe cyclone events. Heavy rainfall is a normal
component of cyclonic storms so a greater proportion of rain will be associated with the
passge of stormdndicationsare that there will be more frequent EI Nino type conditions
which are usually associated with prolonged dry seasons.

25. Biological diversity

Al t hough Vanuatuds biodiversity has been
countries, New @adonia and Solomon Islandgs;ent studies have suggested that
Vanuat uds bi o dicherthansastpreviousty sestim@@wiforanent Unit,
1999)Vanuatu is in fact an important faunal crossroad in the Pacific. The three main
sreams by whh it is believed wildlife colonized the SW Pacific (Papuan, Australian and
Polynesian), meet here.

2 Climatic scenarios for Vanuatu have been modeled on the SCENGEN scenario generator with two Global
Circulation Models: HADCM2 and CSIRO9M2. For more information, refer éoMfanuatu National
Communication to the Conference of the Parties of the UNFCCC, July 1999.
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Of all the islands in VanuakspirituSanto has the greatest species richnestwittive

species of land and freshwater birds found here. Thigreptes 75 % of Vanuat uos:s
land and freshwater biraisd 85% of land and freshwater birds that breed in Vanuatu.

Seven of the eleven species of bats found in Vanuatu are also ghes@anto region

(Nari et al, 1996)

Vanuat uds 2d9p@lusiveacuaoname aone igexténsive and encompasses
mangrove, sea grass, lagoon, coral and pelagic.Mbitgteves, sea grass and other

coastal ecosystems provide protective bttigrshelter land and human settlements from

the full impact of storravents but are under pressure from subsistence and commercial land
use

3. Economy

Vanuatu was accorded UN Least Developed Cqubt@) status irl995 and is still in this
groupdespite the fact that its per capita GDP now exceeds the LDC thresisold. Th
situation has occurred due to the adjustment
into account the vulnerability uoe620089.nuatuds
Adult literacy was estimated at only 33.5%, with life expectarntycdtdsi years. The

Human Poverty Index (HPI) ranked Vanuatu number 13 of 15 Badifitries and 140 on

the UNDP Global Human Development Index (HDI). Vanuatu was also ranked the most
vulnerable state of 110 small developing couoyree4998 Commonwaléh Secretariat

report. The most devastating recent natural disasters were cyclone Prema in April 1993

which affected 20,000 people and calsmedgeestimatecit US$60 million and the

Penama Earthquaked Tsunami of November 1999 which killed 10 $éexted 23,000

people.

Theountryds economic per fhygemaalydowwratessof been ¢ hze
economic growth, although there has been an upturn in the last three years. This has been
compounded by rapid population growth leading to a degtieecapita income by 18%

between 1994 and 20@V, 2006).

The economic and social situation in Vanuatu reflects a narrow income base, with almost
65% of GDP being generated by the service sector; just under 25% from agriculture; and
10% from manufagting. Tourism is the main foreign exchange earner but is still largely
centered on Port Vilahile the majority of the rural population is engaged in agricultural
production for subsistence with limited cash cropping.

The economy of Vanuatu is primaadricultural based with beef, copra and fish being the
primaryexportsCommercialogging also occurs as well as a small industrial sector that is
found in Port Vila.

The subsistence economy and the cash economy opetatesglden Vanuatu. Oved%

of the population live on their traditional lands, growing food crops and harvesting forest

and marine resources for personnel consumption, exchange and gifting. All the necessities of

life are available locally Ru r a | vi |l | ageshednomyigatmingri pati on i n
component of their economic activity. They do however earn cash income from marketing

1C



copra, cocoa, other cash crops, shells and handicrafts, or by granting logging company access
to their timber. Cash income is primarily directediool fees, transport to school and
purchases of household items and other needs.

The cash economy is centered on two urban areas: Port Vila and Liigarddleinated

by services and a limited range of agricultural commodities. The servioeladetor

government services, anglibre finance center, and tourism. Although the agricultural

sector contributes less to GDP than services, it is the principal economic activity and source
of income for the majority of people and makes the largegbuwioor to domestic exports

The industrial sector is small. Its contribution to GDP rose steadily from 8% in 1983 to over
13% in early 1995 but has since stahiNzaatuatu is heavily reliant on imported

manufactured goods and fuels.

The narroweconomc base and the small | ocal mar ket
particularly vulnerable to external influences such as world commodity downturns or
fluctuations in tourisnThe value of imports exceedport earningsnd this situation is

unlikely to chage in the near future. Further development of the cash economy is

constrained bglistance from international markets; limited natural resource base; high cost

of infrastructure and energy; limited and unstructured internal market; and damage to crops
and nfrastructure by cyclones, earthquakes and volcanic eruptions.

In an effort to address several structural problems within the economy, Vanuatu began
implementing &omprehensive Reform ProgrammeR)GR July 1998 he CHP is based

on three categoriesmefforms: public sector reform, economic reform, and reforms aimed at
promoting equity and social developnfemtintegral part of the CPR was ithentification

of five priority objectives with accompanying strategies. The prioritieggreo\ing the

lives of the people in rural areas; (ii) supporting private sector growth; (iii) restoring good
governance; (iv) improving participation by civil society; and (v) closing the gap between the
rich and the poaand disadvantaged groups (UN, March 2006&e prioritiesvere

adopted as the goalthe Uhited Nations Development Assistance Framé@aNDAF)

for Vanuatuor the period 2003007

4. Social and Cultural Setting

The ancestors of indigenoud/anuatu arrived in a series of migrations frenmainthwest
several thousand years ddy settled throughout the archipelago practicingteunics
agriculture, hunting agatheringDue to the difficult terrain and open seas between islands,
there was limited contartd traddetween settlemerasd as a resyltomplex cultures

and languages were develoletl989, more than 110 languages were used by a population
of about 177,400 peopteaking Vanuatu the country with the highest nuafld@nguages

per capitaBislama, a pidgin language basdtdetnglish and Frendanguages the

common lingudranca of nivanuatu from different language groups although English and
French are both used by gownent, business and education today.

® The UNDAF serves as the common frame of reference for UN cooperation in Vanuatu. It is a strategic
document that gives effect to UN reform in Vanuatu, as aruimgmnt to promote cooperation and
enhanced coordination between UN agencies and with the government of Vanuatu.
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From 1906 to 1980, Vanugpueviously known as New Hebrjdeas governed as a
Condominium of both Britain and France. This arrangement led to costly and at times
confusing duplication of government and administrative services. It also led to competition
between the two European nations as they sought to stnethgihéendividual interests and
spheres of influenc&he legacies of the Condominium include expensive duplication of
services in both English and French language mediums, and a social and political division
betweerFrancophonand Anglophones

Politial independence for Vanuatu was obtained inab@8@espite and initial period of
political stability there have been a number of changes of government between elections
over the paglecade. Government changes between elections reflect shifts imigaty co
loyaltieoften based on family, regional and ethnic ties.

Thesocial and cultural setting in tagital area of Port Vila on the island of Efate is heavily

influenced by both British and French cudtufe a lesser extend, the larger island of

Espiritu Santo maintains many vestiges of European coloiiaklititer islands retain

strong aspects of traditional bfekastormixed with the influences of the missionaries. In

the northernislands,wontes r ol es ar e str omaupeoftheand mor e dc
traditional matrilineal culture. The opposite is true sotitbern islands where males

dominate society.

There is growing concern over the number of people facing a poverty of opportunity faced

by those living in rural areas and the valtheigroups living in or near the urban centers of
Vanuatu. Political instabildgg well as weaknesses in governance institutions and the
application of good governance principles has hampered sustainable economic development
and the implementation of smlresource management policies, regulations and decisions.

In many instances, the urban elite have been the major beneficramgseafonomic

progress made to date.

There is a pressing need to address the disparities in the delivery of and @adgss to q
basic social services and income earning employment opportunities between men and
women and between urban and rural arease are specific issues relating to the increased
migration from rural to urban areas, with the unemployed poor and segttétaents of

urban areas also facing problems of inadequate housing, poor infrastructure and lack of
access twater and sanitation services.

Vanuatuds Mel anesian society does not have h
position a persontatns is more closely linkedchtaw successful they are in accumulating

wealth and prestige. While this system is considered egalitarian, it does not necessarily

engender an egalitarian soclety also clear that while some women have achieved success

in both the private and public sectors, there remain many cultural and social donstraints

gender equality in the family, employment and decision (ui¥jrz02)

The legal system recognizes and enforces private rights where those rights anelgranted u
title or agreement. However, difficulties arise when the owreétsieiproperty or right is

either communal or uncertain. In these cases, it can be difficult to obtain and enforce rights
and use.
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5.  The Agriculture Sector in Vanuatu

The economypf Vanuatu is comprised of a large smallholder subsistence agriculture sector
and a small monetized secBmalscale agriculture provides for over 65% of the

population while fishing, edhore financial services and touatso contribute to
governmetrevenuedn 2003, the national gross domestic product (GDP) was estimated at
US$580 million with per capita GDP at US$2/408.proportion of GDP, agriculture
accounted fot4.9%, industry 8.5% and the service sectc¥7&6&al GDP per capita is

stil lower than in the early 1980s due largely to the lack-tériongrowth in the

agriculturend fisheries sectors. Since 2003, the agriculture sector has grown at an annual
rate of 3.3% compared to the 2.8% growth for the economy and average pgmuahon

rate of 2.6%NACCC, 200p

Immediately following Independence in 1980, smallholders were encosattsfd tioe
demands of the export marketh commodities such as copra, cocoa, coffee and meat and
the promotion of thessommoditiesvas thedcus of agricultatpolicies at tattime.

Market prices for all these commodities have since declingdiarsfandably, farmers are
now reluctant to reinvestthese commoditiddnder theseicumstances, government was
left with two important chaltges to eithdf) continue efforts to increase agricaltur
production or (ii) increase food imp@tvernment decided tackle the first challenge
andhasapproachdthis by increasing effortsitoprove productivity of household food
garden$8%of which were for subsistencenly and the rest for sale and subsistence needs.
According to thégriculture Census (19988% of the households grow coconut, 50%
grow kava, 39% raise cattle, 24% grow cocoa and 2% grovwstétfeéthe households
regularly g fishing. It can be seen from these statistics that théasmals of Vanuatu

play a very important role in food production and food security in the country.

The specific situation pertaining to the various sectors of the agriculture industry is
summaized in the following sections.

5.1. Crops

The majority of the rural population of Vanuatu is engaged in agricultural production for
subsistence with limited cash croppiihg. main agricultural products are copra, Raper(
methysticuogcoa, coffe taro, yams, fruits and vegetaht®s.productivity and small

holdings arelentified aghe key constraints towards expansion and commercialization of
crop production in Vanuattihere is little incentive to enhance productivity through the use
of moden methods and technology and to compound the prablenges in world prices

are also affecting this sector.

While large commercial farms @hantations are making a significant contribution to the
cash economy of Vanuadipproximately 80% of the pogtitbn reside in rural areas and
depend on small agricultural plots for their livelihood. Productivity of these plots are
however quite loand the challenge for the sector theresai@ncrease productivity by
introducingsustainable and affordablangement practicdsr traditional crops.
Increamgthe number of small plofise. getting more rural dwellers inv@)N& a strategy
favored by the Ministry of Agriculture ppased to increasing the siaesxisting
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farmlandsThis is becauseostsmadl farmers are isolated and separated from each other by
long distances of pdgmaintainegccess roadlsat make transportation of products and
equipment extremely difficaltd expensivier them.Small plots that are able to provide

for their subsisteee needs and allow for a small surplus for the local noarketsother

hand are well within the capaoitgmall farmer® manage on a sustainable basis.

The increasing incidence of extreme events and climatecchadgedfurtherstress to
thissectorThere is little additional information on the effect these changes will have on the
cash crops such as yams, taro and sweet potatoes that are important to the sustenance of
ni-Vanuatu peoplélechanisms to enhance food storage to meet shattfafig times of
disasters amdso lacking.

5.2. Livestock

Vanuatuds environment i sThe moewtlon of beef,ppork, e d t o
poultry, sheep and goat for local consumption forms an essential part of the rural economy.
There $ however still scope for improving the production, processing and marketing in this
sectofin order to increase its contribution to the overall economy of the cohath@99

Agriculture Census placed the number of cattle in Vanuatu at A601G0$S

Increased demand for land and the enhanced degradation due to climate extremes and other
hazard$iave added to the challenges in livestock produntitme. 1990s, most of the beef

was supplied by the small farmers. This has chiamgeentyearsvith the commercialized
operations now providing the bulk of the beef consumed (@@albthy, perscom) Most

of the cattle are grazed under coconut plantations.

Climate changs likely to have far greater effects on the small farmers compared to the
larger commercial operations. Small farioiées rely on streams for their water supply and
do not have the means to set up adequate water storage faeiliteshen the streams

dry up, as they ageingmore and more neadaysthefarmers would find hard tocope.

Incidence of diseases is also reported to be on the iesmasally intestinal problems
which are believed to be associated with pasturélieedeterinary Service provided by
the Department of Agriculture is limited to Efate and iks@ianto leaving farms on the
outer islandso fendfor themselves.

5.3. Forestry

Some 36 % otbtal Mrad mraadstfareSted, 27% of whittieishantable forests
(Department of Forests, 199Rugged terrain prevents access to the ré fifrested
areas.

Vanuatu possesses excellent soil and climate that are conducive to timber droduction.
1996, he forestry sector eaaaround 13% of the total export revenue for Vanuatu
Landowners received abol8$.36 million in log royaltiesd US$0.27 million in
sandalwood royaltidsring the same peridd.recent years, there has been an increased
interest in sandalwood harvesting@adtation. This high valued species has potential to
make a significant contribution to the forestripsaadthe national economy as a whole
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butif not managed properly, could result in large scale cbéatingr valuable forested
areas.

The i mportance of Vanuatuds forests can not
from providing job opportuties, income, and badly needed infrastry¢heelevelopment

of the forest resources also stimulates activities within the whole economy. The balancing of
the need for environmental protection and the developiniet forestry sector must

therefore ban important goal for tlgovernment of Vanuatu.

Vanuatuds vision for the management of the f
government will work cooperatively wita landowners and the forest industry to achieve

the sustainable managenwérhe forest resourcasd thereby encourage revenue

generatioffior the landowners, the wider community and the national economy while at the
sametme onserving Vanuatuds forest biodiversit.)

The concept of sustainable forest management in Vanuaherempered by the fact that
there is no governmeotvned forest land, and that it is an inalienable right of landowners
under the Constitution to manage their land as they sesvitver, given the decreasing
forested areand the threat of further miage through extreme climaticngs/ea sustainable
forest industryor Vanuatu can only be achieved through a collaborative effort by the
government, the landowners and the industry.

5.4. Fisheries

The fisheries sector contributes approximately 18¢é taverall GDP and makes up 5.5%

of the primary production sector (Statistics Office, Z®Y¥isheries sector has good

potential for exploitation but is not being properly exploited at present. The reef fisheries are
overfishedin some areas, notabiythe coastal areas of Efate but are generally under
exploited near the outer islandse coastal fisheries which contributes significantly to the

rural income, nutrition and sedfiance, is particularly vulnerablthe impacts of climate

change du enhanced coastal erosion, sedimentation arexpleitation. In addition,

thereis a perceived threat to marine resources given the demand from the growing coastal
population.

As for most islands, the sea, oceans and coastal areas play anpampdanttire lives of

the peoplén Vanuatyas a source of food, transport and livelihood. Most coastal people
rely on fishings an important source of protein and incomébase are likely te

affected through the destruction of marine ecosystemassomangroves and redfisere is
also some concern about the possible increase in ciguatera poistmingrdased
temperatures of the ocean, marine pollution frorddased activitiesnd sedimentatiok.

is also reported that after Cyclone Iviclwbaused considerable damage to coral reefs
around Efate, there have been several outbratlkes@fown of Thorns which is
contributing to thelestruction of corals and rediisnmy, pers. com)

The Fisheries Divisian an attempt to have a bettadarstanding of what is happening to

the coastareas of theountry has established a number of coral monitoring sites around
Port Vila to monitor the health of the corals and reefs and to determine the impacts of

15



bleaching and ground water-nffion caastal ecosysterdsnumber of similar sites are
expected to be established around the afhedsn the future

At present, Vanuatu has a fishing fleet of about 150 to 16/bos¢scatches are landed
in Fijifor onward shipment tcanneries arourtde regionThis arrangeemt is

unsatisfactory to government whose share of the sales is far Eaddhzenve beeit is

not surprising therefore thalans for thestablishment oflanding facilityor tuna in
Vanuatu islready imn advanced gfa and it is expected that this facility will be opeahtion
in 2008§(ibid)

6.  Significance ofGlobal Climate Changeo the Pacific
Island Countries

Climate change is likely to have substantial and widespread impacts on Pacific island
countries includgVanuatu. Among the most substantial damages would be losses of

coastal infrastructuamd coastal lands resulting from inundation, storm surges, or shoreline
erosion. Climate change could also cause more intense cyclones and droughts, the failure of
subsstence crops and coastal fisheries, and the spread of malaria and dengue fever.

The South Pacific has experienced the highest numbers of cyclones in a season during El
Nino events. For exampie,199203, there were 16 cyclone events and in 1997/88, the
were 17 events. The average (mean) for the South Paetficen 9 and 10 cyclones per
season (Vanuatu, undated).

During October 2007, rainfall was extremely high in areas under the active South Pacific
Convergence Zone (SPCZ) with over 200% oe wionormal in parts of Vanuatu, Fiji,
central French Polynesia, and also well above mopagis of New Caledonia, Niue and
parts of Samoéleavy rainfall and flooding occurred in parts of Vanuatuendiod the

month with Aneityum recordingecod high of 443.8 mm during the month. In contrast,
rainfall was 50% or less of normal over much of Kiribati and parts of the Cook Islands
(NIWA et. al 2007)

Mean air temperatures for October were 1.5°C or more above normal in parts of Tonga and
the Southen Cook Islands, and 1®or more above normal in New Caledonia and parts of

Fiji (the warmest October on record in Nadlih records at several other sites).

Temperatures were als@abd normal in Vanuatu and Sartibal).

Changs in climatic cond@gnswould affect most Pacific islanders, but have its greatest
impact orthe poorest and most vulnerabegments of the populatiéthose most likely
to live in squatter settlements exposed to storm sun@jessease and those most
dependent on subsiste fisheries and crops destroyed by cyclones and droughts.

A World Bankstudyin 1999/2000 concluded thdintate change is likely to affect coastal
areas of the Pacific in three major ways: through a rise in seadewgtol erosion and
inundatia; through more intense cyclones and storm surgélra@rgh higher sea surface
temperatures, leading to a decline in coal reefs.
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Climate change is most likely to affect agricultural production through changes in rainfall.
Agricultural crops could alse affected by rising temperatures, climate varidbilith as

more intense cyclones and El Nino/La Nina condithaarsd sea level risewetter

conditions prevail in the future, wagensitive crops such as coconut, breadfruit and
cassava would dily benefitA decline in rainfall by contrast, would hurt most crops
especially the traditional crops such asydtaro.

Tuna fisheries in Central and Western Padiedgkely to be affected by climate change
in two major ways: by rising oceamperatures to levels currently experienced during
mediumintensity El Nino and by increasing yearear climate variabil{ffimmermann et
al, 1999).The impact on tundthe most valued deepwater fishing species in theregion
predicted to incluethe following:

e Decline in primary produktivitgry productivity in the central and eastern Pacific
could decline due to the increased stratification between waifams wateend
colder, deeper wat@nd resulting reduction in upwelling). Brynproduction in
the western Pacific could conversely increase.

¢ Decline in tuna abunddredecline in upwellimguld lead to a decline in thig
eyeand adult yellowfin population (the species targeted by the longline fleet). By
contrast, thabundnce of purseeinecaught skipjack and juvenile yellowfin tuna is
not expected to be affected.

e Increased pressure on longliGév/gshihg.continued high demand for sashimi in
Japan, it is likely that longline fishing pressure on yellowfin tuneregdke to
compensate for the decline in adiglee tuna, leading to unsustainable
exploitation.

e Spatial redistribution of tuna rd$wuweasning of surface waters and the decline in
primary productivity in the central and eastern Pacificresultin spatial
redistribution of tuna resources to higher latitudes (such as Japan) and towards the
western equatorial Pacific.

e Higher impact on domestlfiéetdistant water fishing fleets can adapt to stock
fluctuations, domestic fleets wolnédvulnerable to fluctuations of tuna fisheries in
their exclusive economic zones. Countries in the CentralviAadifidikéy be more
adversely affected than those in the western Pafid Bank, 2000)

Climate change couddisoincrease the incidee of ciguatera poisoning in some areas of the
Pacifidike Kiribati thatalready has one of the highest rates of ciguatera poisoning in the
Pacific It is predicted thahe rise in temperatunegl increase the incidence of ciguatera
poisoningn thatcountryfrom 35 per thousand people to about4®0 per thousand in
2050(Lewis & Ruff, 1993)

More intense cyclones and droughts are likely to increase wetatemhdeficiencies as

experienced in Fiji during the 1997/98 droudten US$18 million food and water
rations had to be distributed (UNCAD 1998). Loss of agriculture and fisheries could result
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in malnutritiorand deterioration in standards of living. And the loss of infrastructure could
lead to increased crowding conditions, exacerbadbigms of urban manageméitiese

diffuse effects could well prove to be among the most important impacts of climate change
onthe livelihood of peopl@sthe Pacific ifutureyears

7. Climate ChangeScenarioin Vanuatu

Climate change is likely tqemat on all sectors that are pertinent to the sustainable
development of Vanuatu (NACCC, 200@nuatu is highly vulnerable to the effects of
natural disasters including climate chantpal of 124Tropical Cyclones (TC)da
affectedvanuatu since 39 Forty-five of these were categorized as having hurricane force
winds (>64 knotsjwentysix were of storm force winds @83 knotshand twentyfive

were of gale force winds {84 knots)The remaining 28 were not categoriz€dPrema
(1993)Paula2001) and Ivy (2004) edlusedonsiderable damageproperty and the
environment in Vanuatu

Vanuatu is also prone to tsunamis and two in par{it@mand 2002) caused loss of life

and propertyOn November 1999, a magnitude Mw7.3 undersea e&elapcurred 140

km to the northwest of Port Vila.tsunami was generated which caused destruction on
Pentecost Island where maximum tsunami heights reached 6m. The tsunami claimed 3 lives,
although many were saved when some residents recognized angrtsagraini as the sea

recedd and managed to warn people to seek higher g@oddnuary 2002, an

earthquake of magnitude Mw?7.5 occurred 100 km west of Port Vilap8epéralere

injured and there was widespread damage on the island of Efate (2088)JD

Sea level trend to date is estimated at + 3.1 mm/year but the magnitedeend

continues to vary widely from month to month as the data set grows. Accounting for the
precise leveling results and inverted barometric pressure effect] ibeesttmated at +

2.2 mm/yedr(Ibid). The scenarider temperature and rainfallpaedicted by the

SCENGEN generator for Vanuatu are presantédblesl and 2 and for sea level rise in
Table 3These results are compared with analogue predicBedsobaobservation of past
trends presented in figs. 1 to 5.

Table 1: Temperature scenario
TEMPERATURE

SCENARIO Yr. 2050 Yr.2100
CSIRO9M2
IS92a(mid) 0.9°C 1.5C
1S92e(high) 1.5°C 3.0C
HADCM2
1S92a(mid) 1.4°C 2.4°C
1S92e(high) 2.2°C 4.5°C

4 Data from SEAFRAME which started measurement of sea level trend in Vanuatu since 1993.
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Table 2:

Precipitation scenario

PRECIPITATION
SCENARIO Yr. 2050 Yr.2100
CSIR092
IS92a(mid) 7.%% 13.5%
1S92e(high) 12.1% 25.2%
HADCM?2
1S92a(mid) -6.6% -11.8%
I1S92e(high) -10.6% -22.0%

Table 3: Sea Level Rise Scenario
SEA LEVEL RISE
2050 2100

1S92a(mid) 19.8 cm 48.9 cm
1S92e(high) 39.7 cm 94.1 cm

Historical climate trends — temperature
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8.  The Likely Impacts of Climate Changeand Climate

Variability on Agriculture and Food Secuty in Vanuatu

According to FAO (20@Y the croplands, pastures and forests that occupy 60 percent of the
Earthds surface are progressively

bei

ng

and, in the longer run, to climate chaAgpggormal canges in air temperature and rainfall
and resulting increases in frequency and intensity of danddlttod events have long

term implications for the viability of these ecosystems

Althoughthere is limited historic data on which to lbas®re relidb assessment of the
likely impacts of climate change on the agriculture @edton food secuyitn Vanuatua
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review of a number of reports and publications suggest that the following impacts are likely
to be realized for thearious components of thgriculture sectand for food securiip

VanuatuA cleareassessment of thieelyimpactof climate change and climate variability

on small islands of Vanuapresergdin Annex 3.

8.1. Crops

Although the impacts of climate changagnculturatrops in Vanuatu are noell
understoogdgeneral knowledgad anecdotal observatisnggest that changes may be
detrimental to agricultural production and hence national food security

Climate relateithicidenceare already affecting crop productiocreased temperatures,

more frequent and prolonged dry conditions, increased variability of rainfall, salt water
intrusion, droughts, soil erosion and cyclones have been experienced in the past few years.
Pest activities have also increased with yarggheeicrop most affected. With projected
temperature increases to 28.8 degrees and 29.7 degrees in 2050 and 2080 respectively, heat
tolerance thresholds of crops are likely to be reached and this will most likely induce heat
stress, wilting and crop faluBubsistence crop production may fall as a result and in turn
threaten food security on the island.

Both commercial and subsistence agriculture in Vanuatu are basei@dmagaicultural
productionsystems. Changes in rainfall, high intensity st@mntsincreased evaporation

and more pronounced dry seasons, could have severe impacts on agriculture crop
production. Intense rainfall durinigmting seasons could damage seedlings, reduce growth
and provide conditions that promote plant pests arabdsdore pronounced dry

seasons, warmer temperature and greater evaporation on the other hizidicgaléht
stresgeducing productivity and harvast subsequentbffectfood security

The alternate scenarioiméreased rainfall could haveatigusevere impaactsth water

logged soils decreasing agricultural production, while increased humidity and rainfall could

provide ideal conditions for the proliferation of a number of plant pathbligeses.

conditions could lead to declining agriculprcduction and this would adversely affect

both the countryédés. economy and food security

The farmers interviewed during the undertaking afttldg commented on some plants
flowering earlier than usual while otheefruiting much later than normalrthg the past
3-4 yearsAnother farmer referred to tseutheast trade winds that was still blowaingnd
October whertraditionally this would have ended in August/September eadhlyiésdr.
these farmers agree tblanate change may have sometioinlp withthese changaswas
difficult for themto determinghe extent such changes were influenced by climatic
conditions and variationss these changes have only been observed in theqeas th
four years, the farnssuspecthatthe changesay be part ohcyclic eventhatcould
return to normal sometimes sq@ordon, et al, pers.com)

Thefindings from thestudy carried out by the CBBIPIC project involving the
communities of Lateu, Luli and Paagavell as théulnerability Assessmagitislands in

the Torres, Tafea asthepherd Grougsghlightedhe impacts of climate change on water
supply, agricultural activiteesd health of these communifieger Annex 3)Salt spray,
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water shortages due to prolonged dry spells, floodingrdachic@tion of ground wells
and erosion of the foreshores are having a serious impacsaietyrand health of these
communitiesand these problems are likelgebworsas temperature and sea level rises.
The seriousness of geeproblembas alreagt caused number oEommunitieso abandon
their villagseto resettleelsewhererhis scenario is likely to happeainn other lowlying
areas of Vanuatu as the governrardtrural comuntieshavelimited capacity to deal
with these kinds of situatis

8.2. Livestock

It is predicted thahctreased carbon dioxide concentrations in the atmosphere and warmer
temperaturewill be conducive t@apid growth of green matter rather than caopisthis

might affect seasonal food secNi&xCCC, 2007Raid growth could reduce the

nutritional value of pastunegich could in turmesult in fewer animalapporteger unit

area of pasture laadd this could have a detrimentigoton beef production, both for

export and for local consumption

The Minisry of Agriculturéhasreporedanincreasgincidence of intestinal problems in
cattle often associated with pastBimilar problem@vorm and infection$lave been
encounteredly the piggery farmers.

The Ministryoffers a limited veterinary servicéarmers on Efate and Espiritu Santo only

andis illequippedo offer much assistance during any major outbreatinséldiseases

whether climate changdated or otherwiselot temperatures coutdsult in theelocation

of stockdo cooler climatesiu( adaptation measure) and this could siggaificant costs to

thefarmere speci al ly given t he paolocalfamestte of most
knowledge of which breeds or varieties can best adapt to changing coadipom&de

invaluableénput toany effort aimed at mitigating the negative impacts of climate change to

the livestock industry.

Small scale livestock farmers will be mostly affeciectdsysed temperatusesd drought
as tlesecouldcause soil compaction and dry up tharmsisen whichthe farmerslepend
for their primary source of wat@verstockingnd overgrazingpuld resulfrom dried
conditionsand this wouldh turnresult in loss of animal weiginid further degradation of
pasture lands.

8.3. Water Management

Wader is vital to agricultedevelopment angroductionin VanuatuPopulation growth,
particularly in urban areas, is alrpkatyng pressure on water resource anayssgrvices.
Climate change is likely to increase the demand foamatet reducée quality and
affect water sources. This will have implications for seateenanagemerand water use
especially for industries and agriculture whidteawy water users.

Vanuatu has limited surface water and villagers on manyaisthretsdentsf both urban

areas (Port Vila and Luganville) are dependent on ground water. Increased teamgeratures
likely to increase the demand for portable water, however increased heat, gréater run

23



from high intensity rainfall events, decreased rainfalhas$ociated increase in
evaporation could reduce the rate of ground water recharge and decreasatsurface
flows. Water shortages that are already apparent in dry seasons would become more
pronounced and may require more sophisticated water disthitaitvorkgo maintain
human populations and agriculture production in severely affected areas.

Any increase in sea level could causeaait intrusiomto the shallow ground water lens

in coastal areas, particularly if ground water recharge wad meduater overxtracted.
Increased rainfall often associated with cyatonds$ also cause flash floatsl erosion

and further pollution of freshwater and marine environnhecrisasing population will

place additional pressuretba already sseedvater suppl systems arahy further

pressure resulting from climate change and climate variability would be extremely hard for
the governmerdnd people of Vanuatu to cope with.

8.4. Soil and Land Management

Increased rainfall could result in whitgged soilsinsuitable for agriculture and other uses.
It couldlead to soil erosiand loss o$oilnutrients important fgolart growth.

Climate changeould influence to the way land is managed in Va@hatuges in rainfall
could see the introductiofless watelemanding species and varieti¢le introduction

of new land management regithes are better tailored to cope with the changing weather
or rainfall patternddonoculture plantatiomsay no longer be suited to the changing
conditions ircertain parts of the counampdchanges in raiall and temperature could

result in the proliferation of new or dormant pest and disleasesuld cause considerable
damage to agricultizmpsand hence food security for the people of Vanuatu.

Agricuture crops like wild yams thised to acs soil coveagainst ruoff isreported to

be sproutingluring the wet season as opposed to the past when they usually sprout before
the wet seasoihis means that this crop has losteisprotectivéunction as aesult of

shiftsin weather patterns (Brian, pers. cdimg.promotion of mlti-croppingsystem which
arelikely to increase the resiliencagyicultural crops to climatic eveartd prevent the

spread of pests and diseases that is often asodiaiacreased temperatures and high
rainfallmaybe an appropriagpproach to managing soil and iangsponse to future

changes and shifts in weather patterns

8.5. Forestry

The loss of forests, whetlieym agriculturéandclearing ofrom climaterelated activities

can have devastating effects for the people and economy of W&huatalmost 70% of

the countryds | an dlesathaa 30% isefrmarchantablaivaldeeNon f or e st
forested lands are used primarily for agriculture, ggrdedisettlement. The rapid

increase in population growth, coupled with the gffecyclonesnd agriculture on the

remaining land would inevitably result in the rapid denréatsdforested areas.

Most island forest species have small rangeh,iwhirn leaves theparticularly
vul nerable to | and use changes because these
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range(Fonseca et,8&006)Clearing of forest leaves areas open for invasion by alien species
that then dominate secondaryefis.

VanuatuForestrystaffreported changes in the flowering and fruiting patterns of certain
forestry cropand there appears to be an increase in the incidence of pest and diseases in
species such as sandalwood, white (eatetpillar attackhd mabgany(shoot porous).
Invasive species are said to be more wide spmeéaded collection from major species has
beenparticularly low compared to past yedis pers.com)Salt spray igertain islands of
Vanuatus causing forest diebaakd the sldsand burn method used fagriculture land
clearing is a common threat to forest areas.

Very little is known about the likely impact of climate change on forest wildlife in.Vanuatu
Birds and bats play an important role in propagating forest speeaiesdtah excellent
indicators of the health of forested areas.

Reforestation plans may need to be reviewed in light of changing climatic conditions.
Increased temperatures in the northern islands may resg@eh into the usespfecies
that areeslient to the hot weather conditions in that part of the colmtrgasedainfall

in the other areas of the countiyuld likewiseeserve thehoice of specigisat can do

well under the wet conditions.

8.6. Fisheries

Vanuatu, like other Pacific islandrdoes depend heavily on subsistence fisheries for their
food securitySeafood comprises a very high percentage of the animal protein consumed by
Pacific Islandersnuch higher than the world average of 17 pelictna.subsistence

fisheries ceasedewist, Vanuatmay have to spet5$7$15 million a year for substitutes

with similar protein contentorld Bank, 2000).

The impact of lorerm trends in climate change, in particular related to global warming, is
less wellinderstood in fisheries hatbeginning to receive attention (FRA)#). Climate

change and rising sea levels are likely to impact on marine resources through their effects on
corals and reef ecosyste®sral bleaching could increase as a result of increased
temperatures and theme concerns about the possible increase in ciguatera poisoning due

to increased temperatures of the oceans, marine pollution frdradaddctivities and
sedimentation of the coastal areas and wateffrun

Changes in ocean circulation patternsaffest fish populations and the aquatic food web

as species seek conditions suitable for their lifecycle. Higher ocean acidity (resulting from
carbon dioxidabsorption from the atmosphere) could affect the marine environment
through deficiency in calciwarbonate, affecting shelled organgrmdscoral reef#b{d).

The damage to coral reefs from cyclone events can be considerable as was the case with
reefs around Efateom TC Ivy in 2003Several outbreaks of the crown of thorns have been
reported sincthe cyclone but it is difficult to say if this was directly related to the cyclone
damage.

8.7. Mangroves
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Mangroves are productive ecosystems that are important to the livelihoods of coastal
communitiesMany fistand other maringpecies breed and limemangrove areasd yet,
many such areas are belegtroyed or conxted to other uses.

Mangrove forests also play an essential role in protecting tagaoasistorms and
inundationMangrove areas drelievedo be declining in Vanuatu, evegernainsolated
areas where population densities remairPlmiution from landased activities
perceived as the most common threat to mangroveliheagh land clearing is also a
threat

Mangrove ecosystems will certainly be affected by clraagge events. Sea level rise could
affect growth and productivity while storms and associated heavy rain can cause pollution
thereby affectingreeding and spawning grounds for many fish species that live in mangrove
areas.

9. Typology of Likely Climate Change Impacts on
Agriculture and Food Security

The likely impacts of climate change on agriculture and food security in Vabeatu ha
discussedxtensivelin the foregoing parts of this stud@iie following matrix presents a
summary of such impaetsd thesociceconomic response potential to the identified
impacts.

Potential Impacts of Climate Change on Agriculture & Food Security

Threat Impact Potential Response
Cyclones e Wind damage to agricultura] e Introducewind resistant
crops and forest trees. crops and varieties
e Erosion of coastal aredise | ¢ Replant and protect coast
to wavesurgesnd flooding. vegetation
e Damage to crops from salt | ¢ Introduce salt tolerant
spray andising sea levels. species.
e Inundation of groundwater | e Broaden genetic base of
sourcedy salt water traditional crops
e Destruction of farm shelters| ¢ Improve rainwater
andrainwater storage faciliti catchmentand storage
e Loss of animals due to fallin capacity
coconut trees. e Apply groundwater
e Damage t@orals and reefs. protection measures
e Outbreaks of crown of thorn ® Relocate farms if necessa
e Outbreaks of invasive speci| ® Strengthen quarantine ang
e Low fish catches invasive species control
measures.
Sea level rise e Salt water inundation and | e Introduce adaptive
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flooding of agricultural lands
Inunddion of habitats for
coconut crabs

Inundation of coastal spring
and underground water
sources

Erosion of soil and coastal
areas.

Increase salinity of agricultu
lands

agriculture management
approaches

Introduce salt tolerant
species

Broaden genetic base of
traditional crops

Apply groundwater
protection measures
Replant and protect coast
vegetation

Develop coastal
management plans

Increased rainfall
(including
precipitation)

Erosionof soil and sall
nutrients

Flooding of agriculturéands
Pollution of underground
water sources and coastal
areas

Alleviate water shortage
especially on small islands
Create favorable conditions
for growth of less desirable
pasture species

Create conditions favorable
for spread of pest and diseg
Sedinentation of reefs and
lagoons affecting fishery

Restore degraded lands
Introduce tolerant varieties
Apply groundwater
management and protecti
measures

Improve rainwater
catchmentand storage
facilities

Apply pasture manageme
techniques

Apply pest mamgement
control

Construct coastal protectic
infrastructures.

Drought(including
increased
temperature and
declining rainfall)

Plant and animal stress
Water shortagder
agriculture purposes

Affect health, production an
reproductive capacity of
animals

Sow growth andow yields
from food crops

Low productivity of farmers
Increased risk of fires

Introduce tolerant varieties
and crops

Broaden genetic base of
traditional crops

Local processing of food
products
Increase/improve water
storage capacity

Apply water conservation
measures

Adopt risk/adaptive
management approaches
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10. Other FactorsContributing to the Vulnerability of
Agriculture and Food Security in Vanuatu

Vanuatu possesses significant land and marine resources. It has areaitf fertile
substantial (though declining) forest cover, attractive and diverse landforms and productive
coastal environments. Moreover, climatic conditions in Vanuatu are ideally suited to the
development of its agriculture sector. Vanuatu therefore plaeey arphasis on the
sustainable development of agriculture, forestry and fisheries, all of which are reliant on the
natural environment.

However, Vanuatu is vulnerable to natural disasters that can affect the sustainable
management and rational use ainaaresources. There is evidence of environmental
degradation through the ovexploitation of lantbased resources such as timber. On the
basis of information available, it is suggested that there will be a gradual increase in
temperature that will beone pronounced in the south of the country. A gradual decrease in
rainfall has also been predicted for Vanuatu. Under these circumstances, the future
management of the use of the countryds resou
of climate chage on the natural environment, human health and the development sector.
The other factors that are likely to contribute to the vulnerability of the agriculture sector
and are likely to impinge on food production and food security in Vanuatu are discussed
below.

€) Declining productivity of smaW&wasu is a highly diversified group of islands.
For this reason it is extremely difficult to service the large number of small farms
scattered over the islands from Port Vila especially given the poor road
conditions, the long distances and the irregular air and boat links that exist at
present. These linkages belldisruptedh times of natural disasters and this will
seriously affect agriculture production and trade and subsequently food security
in the atire country.

(b) Loss of traditional farming teclihiepeeasre a number of traditional crops in
Vanuatu that the people have depewndddr their needs particularly during
times of natural disasters. Wild yams, taro and sweet potatoes have been stable
food crops for n"Vanuatu for ages but have not been yielding as much as they
used to in recent years. Apart from changes in climatic conditions, the loss of
traditional planting techniques is believed to be largely responsible

(c) Resistance to chamdescale local farmers know from experience the best
seasons to plant and harvest certain species and varieties of traditional food
crops. Some of these farmers now realize that the seasons are shifting but are still
planting and harvesting during the saeneds they are used to. There is
resistance to change the way they farm and harvest believing that what they are
going through now is just a ocycleo tha

(d) Influence of large scale, single crosfdifidnl to travel around the larger

islands of Vanuatu such as Efate, Santo and Malekula without being impressed
by the sight of some of the biggest cattle farms and gardens in the Pacific islands.
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Compared to the small farms that are common but struggbnghout the
country, the large, sslisained farms are the symbol of success and
understandably, influences the way small farmers do business.

(e) Loss of interest in traditional crops such as@ecamots|atal and international
market pries for commodities such as copra, cocoa and coffee have seen the
loss of interest by local farmers in the development and harvesting of these
crops. People are not collecting coconuts except to feed their pigs and this has
resulted in a loss of income $amall farmers who used to sell dried copra as an
additional source of income for the family. Climatic events such as cyclones and
sea level rise will add to the demise of these traditional crops unless there is a
significant effort to revive interest thybwalternative profitable uses.

() Poor understandi ng Knfowlhed gceo umft r\Wadrmsu & tou C
resources is based on outdated forest inventories that have not been updated in
recent years. Detailed;topdate inventories ofthenati®d s f orests do no
and this will make planning for the effective management of this valuable
resourcdifficult. The effects of recent cyclones and other natural disasters on
the forest resources are poorly understood and it is feared that the latest
estimates of areas still under forest may be grossly overstated.

(9) Lack of a sustainable forest managéroentgigryears, the forestry industry has
been operating in an unplanned manner and while some logging plans have
recently been developed, coasable work needs to be done to ensure current
and future plans are sustainable and that they meet the standards expected in the
Code of Logging Practice. Forest management plans should provide a strategic
overview of how t heagadancludmgtBescofiomicesst s wi
of salvaged timber or other forest products from cyclones and other natural or
marrmade causes.

(h) Imbalance between forest utilization and Ad¢fprestattothere is very little
effort to replant logged or cycledeemaged forest areas in Vanuatu. Knowledge
of the survival and growth of natural forests is at best very limited and this will
continue to hamper future effortsmanage indigenous forest areas in a
sustainable manner. While there is considerable intemsmercial
plantations of the fast growing and higlalyed sandal wood, there has so far
been little interest neplantingpther local species such as white wood which is
believed to be highly resistant to natural disasters.

() Lack of understandithg a@hpact of climate change on fisheighilesoereese
a number of projections and forecasts about how fisheries and coastal resources
will be affected by climate change and variability, it has been difficult for local
officials to establighe connection between what is happening now and climate
change. This is particularly so as there has been, until recently, no attempt to
monitor changes to the health of marine ecosystems and to establish the
connection between such changes and clegwnatits that affected the country
over the years.
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) Destruction of productive coastal lleosysieesscorals and coral reefs are
subjected to the effects of ldvased development, pollution and pand
management in many parts of Vanuatu. If aoediminchecked, these
productive ecosystems will be totally destroyed and converted to other uses. This
will in turn affect food production and subsequently food security for the many
people and communities that depend ocdhstal ecosystefos their day
subsistence.

(K) Lack of understanding of the impact of climate chaHgesvaiastoblange
and climate variation actually impact on livestock is less understood compared to
other sectors. Increased precipitation and rainfall may improve gamstih
but could also enhance the growth of less desirable and legspastiire
species that may over time, dominate and replace the desired species.

) Lack of capacity to service the livestotkprekesitythe Livestock Division of
the Mnistry of Agriculture is unable to provide veterinary service to small
farmers on the outer islands due to limited capacity and resources. Given this
situation, a major outbreakasfy animad i sease wi | | be disastr
livestock industry. Arclimate change induced health risks to farmed animals in
the country could pose sexBsk to animal production and food security in the
country.

(m)  Limited ground water sDpppite the abundance of rainfall that average about
2200 millimeters per ye®anuatu has few perennial streams probably as a result
of the islands small size and rugged topography. Prolonged dry spells and
droughts can easily result in the exhaustion of the limited supply of water
available, especially on the small outer istatigsnorthern part of the country.
Data collected by the Department of Geology, Mines and Water Resources
(DGMWR) suggest that increased rainfall does not necessarily result in increased
ground water recharge and this must surely be a concern forthe coy 6 s over a
development.

(n)  Destructioh ground water sddesgsunderground water sources on the outer
islands of Vanuatu have been rendered useless by salt water intrusion, flooding
or through overuse. Water levels in the few rivers that ettistlarger islands
are also reported to be declining and this trend will continue in light of projected
declines in rainfall. Such situation will adversely affect agricultural production
and food supply in Vanuatu and calls for urgent attention by émargewt and
its development partners.

11Climate Change RelatedActivities of other UN, CROP
and Other Agenciesn Vanuatu

A number of climate change relgisglects andctivities have been implemented in
Vanuatu in the past few yedisose that aref relevance to the agriculture sector are
summarized below.
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a) Regional Programme for Food Security in the Pacific Islands (RE&&jion to
many other programmes and projects supported by FAO in the regRRFS
program, endorsed at the SixtldSeventiFAO South West Pacific Ministers of
Agriculture Meetirggaims to address agriculture tréated quality and safegnd
climate chandgecusingon the urgent need for pagedness, and putting in place
adaptation and mitigation strategies aiwhaclhe SubProgramme.3. Natural
Disasters and Climate Change Preparedness, Adaptation and Mitgition
components dealing with (i) Agriculture Diversification; (ii) Integrated Coastal
Management; (iii) Land and Water Management and Uge) @adhnical
Coordination Suppotnterventions of the expanded programme will target:

¢ Enhancing food production;
e Rural infrastructure development; and

e Strengthening agricultural trade and policy, climate cluapgatiomnd
mitigation and support f@roject planning and programme development.

The RPF®as an indicative budgetd$$72 milliorfor a period o7 yearsSub
programme 2.Gee Annex 43 estimated toost about US$5.07 milli(pAO,
2007hb)

b) Global Environment Facility (GEF). The GEF has fundadrar of enabling
activities in Vanuatu in the past few years and is continuing its support for activities
identified by the government as priorities for GEF support. In a recent
communication to thgovernment of Vanuatu, the CEO and Chairperson of the
GEF indicated that the RAF allocations in&EWill offer increased opportunities
for the 15 Pacific island countries including VanuatGEF &6 s current progt
prioritiesin the climate change focal area indugport forenergyefficient
buildings andppliances, energy efficiency in industrgridirenewables,
sustainable biomdass energy, and sustainable transportéarbut 2007)It is
understood that governmentisrentlyin the process of identifying its priorifas
GEF-4 financing.

To increase efficiency and effectiveak&EF support to Pacific island countries
thereby enhancing the achievement of glottalenvironment andational
sustainable development gaalSEFRPacific Alliance for Sustainabi{BEF-PAS)
program has begmoposed.The GEFPASIs a comprehensive regionally
coordinated and nationally execsteategic investment program tiediects

country priorities for achieving sustainable developmenttgealdd deliver
significant global and local environrabygnefits reflecting the importance of the
Pacific in terms of conservation of biological divepsgiyention of land
degradation, protection of international waters, sound management of chemicals and
mitigating and adapting to the effects of climategedThe GEFPAS will bring
together the GEF Secretariat, the Implementing Agencies and the regional
organizationt define and deliver an investment program to achieve the above
benefitsThe GEFPAS will help build PIC capacitymore effectivelgcces GEF
resources
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c) Capacity Building for the Development of Adaptation Measures in Pacific Island
Countries (CBDAMPICY.he CBDAMPIC is a climate change adaptation project
funded by the Canadian International Development Assistance (CIDA) and executed
by SPREP in 4 Pacific Island Countries: Cook Islands, Fiji, Samoa and N&uatu.

a continuation of thpreviously concludé&PREHundedPacific Islands Climate
Change and Adaptation Project (PICCM/Eh involved several Pacific island
countriesin Vanuatu, the CBDAMPIC was piloted in three selected locations
namely, LateGommunity in the Torres Group of islands, Luli Community on
Paama island, and Panita Community on Tongoa in the Shepherds Group. of islands
The CBDAMPICwas the first step towardslbding the capacity at the institutional

and community levels to better understand the adverse impacts of climate change
and how to impove local capacity to adapt to any adverse imfjaetstoject

carried out assessments of the likely impacts of adimatge on agriculture and

other sectors of thtaree communities and looked at adaptation options the
government and communities could consider.

d) Development of a National Foreddglicy Statemerithis policy was cortgied in
June 1999 followingideconsultatios carried out in 1996 and 1997. Many
recommendations of the Polgtatement have since been implged and the
Policy continues to guide the work of the Department of Fardéktspresent date.

e) ThePacific Islands Renewable Energy Pragea(RIREP)s executed by the
Department of Energy with funding from the GBRder thigrojectan
assessment of the key energy issues, barriers to the development of renewable energy
to mitigate climate change, and capacity building development neadsviog
the barriers was undertaken.

f) ThePacific Islands Energy Policies and Strategies Action Planning (PIEPSAP)
Project aimed to asdcific Islandwith the development of national energy
policies and action plans to implement these podlibegroject wainded by the
Danish Government and was implemented through the SOPAC. An Energy Policy
for Vanuatu was developed under the project and has been approved by the Vanuatu
Cabinet.

g. ThePacific Islands Greenhouse Gas Abatement through ReriemeableProject
(PIGGAREP)was funded by the GEF and executed by the Department of Energy.
It aimed to reduce growth of GHG emissions from fossil fuel use in the Pacific
Island Countries through widespread andeffesttiveuse of renewable energy
resoures.

h. The Racific Islands Global Climate Observing Systems (PIG&e8)nded by the
NOAA and implemented by SPREP. The projectiesigned to enhance
observation of climate change and provide more comprehensive data base for more
accurate predictions amelcision makindpue to funding constraints, there has been
little work done on this project in Vanuatu.

i. With financial assistance from GEF and UNEP, Vanud¢wétoping its National
Implementation Plan (NIP) through the enabling activities of thdn&@tac
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Convention. The NIP seeks to control the importation, use and release of Persistent
Organic Pollutants (POHB)Vanuatu

J. With funding fronthe GEF, the NationaAdvisory Committee on Clae Change
(NACCC) is in the pr cdSecomsl dlatiandl devel opi ng V
Communicatiomeport to the UNFCCCI'he NACCC is under the chairmanship of
the Director of Meteorology and comprises representatives from a number of
government Ministries and Departmeht® SNCOwill highlight actions taken to
meetVanuatd s obl i gations under the UNFCCC.

k. Through an Italian/Pacific SIDS Cooperation arrangement, a US$10 million Climate
Change and Vulnerability project has degaloped for implementation in 2008
(Philips, pers.comyanuatu intends to participate fullshis project.

I.  The Live and Learn NGO has Climate Change as its Thematic Program Area 5 that
aims to heighten climate change awareness and ad\ctoatgs under this
Program Area focus on the mobilization of long ¢ammoncredit progras
involvingclimate change education, reforestatimhregional networking. It also
involves the provision of information and education to local groups to advocate
nationally and internationally for responsible policies on climate change.

m. With funding from AusAID,ite South Pacific Sea Level and Climate Monitoring
Project (SPSLCMBasfrom 1992jnstalled a number 8EAFRAME stations in
severaPacific island countries to provide accurate and long term sea leveArecords.
SEAFRAME gauge was installed in PortiNilenuary 1993. It records sea level, air
and water temperature, atmospheric pressure, wind speed and dinection
SPSLCMP was a response to concerns raised by FORUM leaders over the potential
impacts of an Enhanced Greenhouse Effecimate and séavels in the Pacific
region.

12.Suacess Stories andlessons Learned

The successes

Although Vanuatu has made important stiidiés efforts to address climate change issues
and concernspush still remains to be doitds however encouraging tgavernment has
recognized thienportance of the issue to national development and is well on its way to
making sure that climate change issues and conedak®arinto consideration in the
development and implementation of national projects and plans.

It is particularidifficult toi d e nt i fe \@rdnd coraptetececingate change projects and
activities i'vanuatuirstly because such successes if any have not been documented and
secondlybecausthere has beearelativelyshort history of climathange initiatives in the
country Nevertheless, it is possible to highlight some of the achieveamdeiésisions that
have beemadewhichcould, with a bit more effort and supppéeye the wafpr success
preparing the country for the adverse itspafaclimate change and sea level rise.
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121. The -roengor et s6 approach. In January 2005, H
Republicof Vanuatu decl ared that the o0ideal approa
pro-active, naegrets approach which encomgasseasures and strategies which
can be implemented in the present with the aim of reducing vulnerability in the
futured .This approach has guided local efforts to address climate change, climate
variability and sea level rise initiatives over the wastdest-or a country whose
people and economy are interwoven, shaped and driven by climate sensitive sectors,
the effects of climate change and sea level change are already very real and pose a
tangible threat to the future seemnomic welbeing of \AnuatuBy reducing the
vulnerability of Vanuat ufsurrentclimatt sector s
related risks (the wregrets approactipe country will be in a better position to
adapt tduture climate changapacts.

12.2. Establishmenf the NACCC The Lack of coordination amongst govemm
agencies, NGOs, the private sector and communities has been ideth&ipthps
stumbling block to the effective implementation of environmental projects in the
past. The establishment of the National Adyi€ommittee on Climate Change
(NACCC) by government to oversee the coordination of all climate change
initiatives and programmes emanating from the UNFCCC prasedbnely
response to this situatiorhe Committee is operating effectively and igndy&fne
necessary expertise availabéelwtse on key issues and concerns discussed by the
Committee.

12.3. Prioritized list of projects for NAPA Implementation. Through an extensive
consultativand participatorgrocessa prioritized list of projects fNAPA
implementation was finalized. Framoriginal list of about 20 proposths,
following five projects were considered priorities for implementation. They are: (i)
agriculture and food security; (i) water management policies; (iii) sustainable tourism;
(iv) communitybased marine resource management; and (v) sustainable forestry
managementhe prioritization procesgnabledhe verification of what the
stakeholders believed were the most urgent and immediate concerns of Vanuatu in
relation to adaptatao climate change and was a solid basis for planning and
allocating the limitegationakesources availalbbe this work.

12.4. Improved capacity to undertake climate change impact assassmueiidL,
through the Meteorological Division and Working Gréupsed under the
NACCC has shown that it now has the capacity to undertake preliminary assessment
of the impacts of climate change on the environfgsgssmentsave been
completed on a number of small islands under the CBDAMPtGeavidnuatu
Vulneraldity and Adaptation projecsd these will form the basis for future
assessments in other parts of the country. More investment in human resource
development is still neededcater for future staff movement and this is anticipated
through future projes and programmed government and funding agencies.

12.5. Advanced work oalternative energy sourd&%ile Vanuatu has potential to use a
range of alternativassubstitutefor fossil fuel, work on coconut a8 a substitute
for diesel in the transpoector is particulargncouragindeclining market prices
have resulted in people turning away froltlecting coconuts as it was no longer
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economical for them to do skhe production of coconut oil as a substimter
supplemento diesetould potetially see the revival of the coconut industry which
will in turn benefit thaut collectors and farmearspecially in the rural areas

The Lessons

Except for the Lessons Learned from UN System Cooperation with Vanuatu (UNDAF
20032007)there has not lea a lot of lessor®cumented from the various projects
implemented in the country. Howevern the review of reporndthroughconsultatios

held during the course of this study, the following lessons can be drawn¥@mthea t u 6 s
experience in diggg with climate change issues.

0] Make poplation planning an intricate part of natisirategieto adapt to
climate changé.is very obvious thahe high population growth rate of
Vanuatu has ndteen considered a serious problem to future dffatézal with
the impacts of climate change. With a population that is expected to double
every 20 years,Jot more pressure will be placed on coastal ecosystems, water
supply systems and infrastructneking them more vulnerable to extreme
events. More@r, many more peopléll be affected bglimatic eventsuch as
cyclones, flooding, addought. Government does not have the resources to
adequately provide for the current population and will be in an evestaterse
to providefor twiceas manpeople20 years from now.

(i) Reduce complexity of programmes and project designs. While Vanuatu now has
some capacity to implement technical projedtsestnot yet have the expertise
to design and implement complex and complicated initiRtwgests and
progammes for Vanuatu should therefore be designed from the outset to be
flexible and to match local capabilities to implement and mEna@gshould be
less complex and more focused. Expected outputs bequidritized,
transparent, clear and measurable.

(i) Build partnerships for effective project implementatfah. 80 islands scattered
over a hugarea obpen waters, implementing national projects in Vanuatu will
always be a difficidhallengeGovernmenservices are extremely limited or
absent on soeislands and this will compound the prob@mthe other hand,
some NGOdsave been active in rural areas and are best placed to assist
government carry out some of its projects in such areas. To do this would
requirethe establishment of a working paghg between the parties to ensure
their roles and responsibilities are clearly identified and und&istolad.
arrangements with local communities may also prove beneficial.

(iv)  Enhancepublic awareness and understanding of climate change and its likely
impacts on their livelihood/hile public awareness about global warming is
improving through the medyblic awareness about the impact of climate
change on t he isperyexireneely Bmitédi Such bwareress dnd
understanding is crucialfostering effective partnerships with local
communities on efforts to adapt to climate change.
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(V)

(vi)

(vii)

(viii)

Mainstream climate change adaptation into physical planning and development
initiativesPrevious initiatives to adapt to climate change in Vanuatu have had
limited succegsecause they were planned and carried out in an ad hoc manner.
While the NACCC hamnsured that this will not happen again, there still remains
the need to mainstream climate change adaptation iphy#n=al and

development plans of theuntry as a whole. There is also a need for key sectors
like agriculture, tourism, forestry and fisheries to integrate adaptation measures
into their own sector plans and programmes

Importance of regional and sugional climate change initiatiGsnate

change will affect all Pacific island countvasuatu shoultherefore continue

to explorewith its Pacific neighboopportunities for regional or stdgional
initiatives through which additional support for local implementation of climate
changedaptation projects could be secuMmtking with UN agenciésuch as
FAO, UNDP andJUNEP)and regional organizations such as the FORUM
SecretariaSPREP, SOPAC and SRIC be useful in this regard.

Importance of working with local communitiegolving local communities in

the planning and implementation of climate change adaptation projects will be
key to the long term success of such projdusdevelopmerand inclusiof

an appropriate consultative mechamisrthe project proponents and the
communitiego consult with each othisran important step in formulating an
effective and efficient working relationship between them.

Strengthening service delivery to rural areas is crucial towdgi@fforts to
minimize the impacts of climate amaion the environmeroor transport and
communicatiometworks are hampering efforts to engage rural communities in
climate change adaptation initiatiesa result, past climate change initiatives
have concentrated on urban avelaite those in rurareas miss out on training
and other benefits from such initiativegroving access (land, air and boat
links) to rural communitiéscrucial tahe success of climate change adaptation
efforts in areas that are often neglected by government programmes.

13.Existing Institutional Mechanisms and Policy to Respond

to Climate Change and Climatevariability in Agriculture
and Food Security

Institutional arrangements

Although the government of Vanuatu is continuing to implement a comprehensive reform
progranme (CRP) designed in 1997 to address key governaneetisgmphasis on
improving the transparency and accountability of the public sector, much remains to be
done to strengthen key institutions of governmembimote community participation in

the decisioamaking processes.
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Most of the necessary institutional structordeal with climate change and other

environmental issuage in placalthoughmany have become ineffective because of lack of

resources or delays in staff appointmAntsmportant example is the Environment Unit of

the Department of Lands and Environment whahshrunk to just two staffid without a

Principal Officer to lead its activities. Other relevant agencies are not much better off and

this is a problem the governmeiit have to look intas a matter of urgency in order to

ensure that it has the required capacity to deal with the broad cingge@thangesues

that are likely to impactontheount r ydés devel opment in the | on

As a developing country, mosgganizations in Vanuatu have limited capacities in terms of
staff numbers, numbers of technical staff, access to technical equipment and financial
resourcessovernment agencies focus on immediate and practical priority issues and have
difficulty maintaimg current level of services in key sestans as agriculture. While

recognizing the long term importance of reducing GHG emissions and preparing for climate
changeit is difficult for government to take the longer term economic decisions necessary.

There are several government agencies, NGOs and otheabtoyam Vanuatu who are
and should continue to play key roles in addressing climateconaeges in Vanuatu. &h
roles of the following agencies and org#inirsare particularly relevantthe agriculture
sector.

) The NACCCis the principal body responsible for all climate change activities in
VanuatuThe NACCCQwas established by decision of the Council of Ministers
andbrings togethdherange oexpertise that is available in vargmyernment
and norgovernment agenci@splan and develop strategiad actions
necessary to address climate change issues afiattiaty The NACCC has
been responsible for the preparation oft\i@ and is now working on the
SecondNationalCommuncation (SNC)

(i) Until recently, the Environment Unit of the Ministry of Lands and Environment
(MLE) has been the principal agency responsible for environmental issues in
Vanuatu. However, staff departures and limited resources have seen the
downsizing oftte Unit to just three staff members with limited experience in the
di sciplines under the Unitds mandate. G
role of the Unit remains unclear but it is unlikely that the situation will improve
much in the nextyearorgdon assessment of Vanuatuds c
obligations under the CBD, UNFCCC and UNCCD was implemented by the
Unitin the past three years.

(i)  The Meteorology Department has played a key role in the implementation of
climate change projects and aw#/in Vanuatu. It currently holds the chair of
the NACCC and has participated fully in the preparation of the NAPA and
V a n u &NCuTéreugh the NACCC, the Department is actively involved in all
climate related activities in Vanuatu and has carriadraarability assessments

® Members of the NACCC includéleteorological ServicegChair), Ministry of Foreign Affairs,
Environment Unit, Department of Agriculture, Department of Forestry, Department of Fisheries,
Department of Energinistry of Health,andDepartment of Lands
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of more than tesmall islands in the counffjre impact of climate change on
the agriculture sector received important emphasis in these studies.

(iv)  The current emphasis of the work of the Agriculture Department is increasing
productivityof small farms around the country and the development of efficient
domestic and export marketing systems for traditional food crops, livestock and
high value specialty cropbhe Department has not been directly involved in
implementing climatéange related projects but is well aware of the potential
impact of climate change on its efforts to increase prodwntvitgarketing
systems. Therswork underway looking selectiorprograms focrops and
varieties that are more resistammhi@ngng weather patteras well apests and
diseases that are likely to become prevalent due to more féveealiheg
conditions.

(V) Although it has not been directly involved in implementing any climate change
projects in Vanuatu, the Fisheries Departrenplayed an important rote
supporting a number of projects and activities that are important to
understanding the impact of climattange on fisheries habitatse
Department has recently established monitoring sites to assess the impact of
pollutionfrom landbased activities on coastal ecosystems around Efate and is
looking areplicating this work in other islands of VanUdta.Department is
also involved in the NACCC and provigeehnicaladee t o t he NACCCOs
working group on matters pertaqio fishery.

(vi)  The Forestry Departmehés participated in a number of environmental projects
in Vanuatu including climate chatigeugh the NACCC. In 1997, the
Department producealNational Forest Policy Statemenito ensur e t he
sustainable managemeint oV a n u a tinodderto &chieve greatsr social
and economic benefits f dheCanservatennt and f
Unit of the Department formulates and coordinates environmental projects that
are compatible with the interestslohate chnge projects and in this way
contributes to national effortsaddress climate change issues in the country.

(vii)  The Department of Geology, Mines and Rural Water Supply is charged with the
responsibility taonserve, protect and manage the minerals amti gvater
resources of Vanuaithe Department has been working with other government
departments to monitor the condition of iz and lagoons around Efate and
has been looking to secure equipment for carrying out heavy metal residue tests
on bivalvesral gastropodwithin these areaBhrough a UNESC@unded
initiative, the Department has been implementing water resource -aisd land
monitoringactivities with the communities of Epule (on Efate), Fanafo (on
Santo) and Talise (on Maev@&rpund water matoring work is particularly
importantto understanding the impact of climate chandet is expected that
this Department will continue to play a key role in future efforts to address the
i mpacts of climate change on Vanuatuos

(viii)  Althoughnot involved with the NACCC, the Foundation for People of the
South Pacific (FSP) Vanuatu has a long history of involvement in resource
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management and trainegpecially with rural communities throughout Vanuatu.
Some of the projects the FSB ¢arriedout that are of relevance to climate
change include (a) a disaster management project; (b) community vulnerability
reduction traininggnd (cparticipatory natural resource management.

(ix)  The Vanuatu Association of NGOs (VANGO) was established in 1994 as a
umbrella NGO for albocally registered NGO$ANGO promotes and
supports NGO efforts to achieve equitable and sustainable human development
within Vanuat@and currently hosts the Pacific Islandsdason of Non
Governmental Organizations (PIANG®Jith a grant of 3 million vatus,
VANGO coordinated emergency relafvictims of an earthquake that affected
the Tafea and TORBA provinces.

(x) The Wan Smol Bag Theatre (WSBT) is well known throughout Vanuatu and the
Pacific for its popular dramas andhath environmental them@&¥SBT plays
are based on needs and concerns raised by communities, government and other
groups. Past plagavefocued onwaste management awareness, river
managememndturtle monitoringOther plays have focused on AIDS and
other social issues affecting youths in the Pacific. The WSBT remains an
effectiveavenue for raising understanding and awareness of climate change
issues provided it is given the financial support it requires.

While the national government lacks captacrespond to climate change, capacity at the
Provincial level is even more limit&ahvincial administrators have few trained technical

staff, none have dedicated environmental officers or planners, and all have extremely limited
resourceddowever, tk needor participation at this levielimplementing decisions and

plans thahelp people prepare for climate changei@sal to the success of national

initiatives to adapt to climate change. As more information becomes available, it will be
importantto develop skills and support for the preparation of climate change action plans

for Vanuatu on both provincial and island by island level.

At the community levehere is very little understanding of the concepts of greenhouse gas
induced climate chamgAlthough several programmes had foarspdblic and

community awareness in the past, these have not been followed up due to limited resources.
It is unlikely that the general public will have the scientific literacy to fully understand
concepts undenming the climate change and sea level rise i¥snes.activities that are
specifically focused at the community level vineteansfer ofkillsin disaster

preparedness, community planning and adaptation to climateacbgmgmotedbill, in

manycases be more productive than attempts to raise understanding.

Policiesand Legislation

Article 7 (d) of Vanuat ubeseryQarsorshasat ut i on cat e
fundamental dutge to protect Vanuatu and to safeguard the national wesdthr,ces

and environment in the intdrMarshl1998,thepr esent a
Republic of Vanuatu ratified the UN Framework Convention on Climate Change

(UNFCCC) and submitted It4C in October 1999. Following the preparation of the INC,
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initial efforts to create an institutionallgethat seeks to mainstream climate change issues
into the national framewonkere initiated.

At the Seventh Conference of the Parties to the UNKCOR 7), it was resolved thzd

work programme for leadveloped countries (LDCs) to prepare and implement National
Adaptation Programmes of Action (NAR®)supported, including meeting the full cost of
preparing the NAPA#&s an LDC, Vanuatiook advantage of this support amé@ctober

2004 NAPA activitis for Vanuatu commenced

The objective of the NAPprojectfor Vanuatuvas to develop a countsyde programme

of immediate and urgent projeetsed adaptation activities in priority sectors, in order to
address the current and anticipated adverse effelntisate change, including extreme
eventsThe NAPA also served as an avenue to raise understanding at all levels in society,
with respecto vulnerability and adaptation issues of greatest significance to theAtountry.
the completion of natiewide ©nsultations, the final list of projectsifoplementation

under the NAPA was determined as follows:

e Agriculture & food security (preservation/processing/marketing, modern and
traditional practices, bartering);

e \Water management policies/programmes @imguainwater harvesting);

e Sustainable tourism;

e Communitybased marine resource management programmes (modern &
traditional aquaculture); and

e Sustainable forestry management.

The NAPA provides a comprehensive listingimiate change issues and vulilérad as

well as adaptation options for the various provinces of Vamdaés such, is seen as a key
guide to government and all other seatoasldressing the impacts of climate change in the
country.

In addition to the NAPAefforts have also beerade to prepare secpecific policies for
dealing with climate changke following initiatives are worth noting.

(1 Climate Change Policy for VanuBtecause climate change will affect most
sectors, it is importaahd appropriatéhat Vanuatu takes amtegratedshort
and long termapproach to dealing with climelt@nge issues affecting the
country A Climate Change Policy Framewmakerasbeen prepared for
consultation purposes buisitexpected théte finalpolicy will beconsidered
and appreedshortly.

(i) National Forest Policy Stateméhtblished in June 1999, the National Forest
Policy Statement serves to guide the work of the Department of Fwrestry
provide signals to both the investors and donors about how forestry will be
managed ianuatu and to provide the direction fanch needed review of
the Forestry Act. Sadly, the Policy Statement makes no mention whatsoever of
impact of climate change on the sector and what actions, if any, will have to be
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taken to minimize any impactstbe industry and people who depend on the
sector for their livelihood.

(i)  Vanuatu National Communication to the UNFCCC. The National
Communication is the primary mechani sm
international commitments will be met. Implementation ohitied National
Communication (INChas fostered better understanding and guidance in policy
and planning developments towards achieving national objectives consistent with
meeting international commitmefithh e | NC demonstrates Vanu
commitment to beats fair share of the burden in the worldwide effort to
combat Global Climate Change while recognizingatianal interest lies in
protecting jobs and improving the quality of life for-&anuatus.

(iv)  The Environment Bill 2002 strengthens the pdéeglopment and advisory
roles of the Environment Unithe functions of the Director include amongst
others, the development of national environmental policies antbpliue
sustainable management of the environtdafdrtunately, with its limited
capacity at present, it is unlikely that the Unit will be atderyoout its
functions without a substantial injection of funding and qualified staff.

(V) The Water Resource Management Act (2002) provides the option for the
development of a Water Resour@mdyjement Policy and a National Water
Resource Management Rhaauld the Minister consider these instruments
appropriate for the efficient and effective planning and development of the
nati onds wladse provides ferdhe declaatian of wptetection
zonesd both rural and urbadwhere action is necessary to prevent or restrict
development and expansion into areas\rbith water supply is drawn.

(vi)  Comprehensive Reform Programme (CIRR)n effort to address several
structural problemsithin its economy, Vanuatu began implementation of a
comprehensive reform programme in July 1998 following its adoption by a broad
range of community representatives at a national summit in Port Vila in July
1997 Environmental issues are given some pesroeunder the CRRey
environmental issues can be classified as those arising as a conkequence o
human impact and those that fall under the areas of environmental conservation
and enhancememgsues falling under human impact include population
pressue and urban development, waste management and global warming and sea
level rise.

(vii)  Research Priorities for Agriculture, Forestry and Fisheries in Vanuatu. Although
the official status of this document is not knatwefers taseveral policy
recommendatiathat have been formulated while attempting to draft an action
plan for the development of the agriculture sector in Vailatexercise
enabled the stakeholders to reach consensus on six major issues:
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o the area of agriculture with the greatest pdtembanefit the majority of
the niVanuatu, as well as the nation, lies in improving the production and
market access to smallholders producing traditional crops;

e the expansion of the market for traditional foodstuffs and for high value
specialty niche@ducts depend on improving smallholder productivity and
domestic market systems;

e there is a limited number of crops that are candidates for further
development;

¢ increasing the production of traditional food crops and livestock and
improving the marketinsystems for these is an important priority
considering the future doubling of the population;

e despite the falling prices of copra, it is necessary to refocus attention on the
development of theoconut and noeopra uses;

e there is an urgent need to frohthe quality and to put in place conditions
conducive to increased smallholder production of kava.

(viii)  National Adaptation Plan for Action (NAPAS pointed out elsewhere, the

NAPA is perhaps the most important plan of action there is for addressing
urgent adaptation issues in Vanuatu. Its main objective was to develop-a country
wide programme of immediate and urgent progseid adaptation activities in
priority sectorfn order toe address the current and anticipated adverse effects of
climate chang@cluding extreme eventdter extensive consultations and field
visits,the NAPA has identified the priority projects for Vanuatu as follows:

Agriculture and food security (preservation/processing/marketing, modern and
traditional practices, bartering)

Water management policies/programmes (including rainwater harvesting);
Sustainable tourism;

Communitybased marine resource management programmes (modern & traditional,
aquaculture); and

Sustainable forestry management.

14.National Strategy toMitigate and Adaptto Climate Change
Challenges and Opportunitiedor Agriculture and Food
Security

14.1.

Mitigation

Mitigation refers to measures that will reduce the national release oVa@hi@su is a
very minor producer of GHG emissions both in terms of totasiemssand emissions per
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head of population. Mitigation measures will enable Vanuatu to minimize any increase in its
GHG emissions, butue to existing needs for social and economic development, a
reduction in releases is not an immediate goal for thargeuer

Most mitigation measures either reduce peopl
control their supply. They can incorporate education and awareness raising initiatives, fiscal
measures such as financial incentives, taxes and charggsnlegglohibit certain

activities and policy measu8@me mitigation options of relevance to the agriculture sector

are discussed below.

0] Decrease dependency on fossil fileésel generators provide the majority of
electricity in Vanuatu, particly)an the two urban centers, Port Vila and
LuganvilleVanuatu however has potential to use a range of alternatives for
generation of electricity such as geothermal, hydro, solar argbthitydro
and slar systems require substantial initial investmerhis will make them
less attractivéncreasa use ofbiofuel (e.g. coconut aif) the transport sector
has shown promise in Vanuathilepromoting the use of fuel wood as a
substitute for cooking gamuld benefit rural areas where fuel wood is in
abundant supply

(i) Promote drest conservatioRorests can be considered sinks for GHG.
Vanuatu remains almost 70% forestgtth nonforested areas primarily used
for agriculture, gardening and settlements. Government policies and changing
economic needs recent years tiaesulted in large tracks of forested lands
being converted to agriculture and other. ksgther conversigare inevitable
and willbehard to stop. The option therefore is to promote-fgestry and
multi-croppingon convertedands as opposed to single cropnoculture
systems thamvolves wholesale clear felling of forest areas.

(i)  Improve operating efficiency of agriculture equipment and appliances. Many
farming/ forestrymachineryehicles and appliances operate at less than
optimal conditions due to rugged conditiamsipoor maintenancnd repair.
Improvements in operating efficiency will require greater awareness of the cost
savings that result to the user and training of technical personnel in the
maintenance and repaihefavy machinery.

(iv)  Decentralize services and economic actiitoesased decentralization of
services and economic activities coupled with greater development of the local
markets would do much to reduce the current depenafenderisland
transportetween Port Vila and Luganville as the 8uxh a change would be
facilitated by economic incentives for skilled woskerentrepreneurs to
establish themselves locally rather than being based in one of the two urban
areasThe majority of small farmsare rurabased and will benefit from not
having far to go to sell their produ@ains from reduced emissionsifiater
island transports are, however likely to be offset by increased vehicle use as local
cash economies become better established.

14.2. Adaptation
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Adaptation refers to changes in technologies, practices and policies that can prepare a

country for the impacts of climate change resulting from GHG emigéionsl e Vanuat uds
vulnerability to climate charayel sea level rise will be determiryetthéd decisions and

actions that are made today with respect to
the nature of its social and economic developkemiatu is nevertheless in a position to

adopt preactive adaptation strategies that can denmepted immediately and sustained

over the years to effectively redtegulnerability. However, there are three main obstacles

to beconsidered

¢ In the present soceconomic climate, it is difficult to identify national resources
that could be redicged to climate change adaptation actifitesimmediately
pressing social development needs;

¢ Climate change issues are, in general, poorly understood; and

e Despite efforts to make climate change planningsaciaral, it has not been
incorporated intthe mainstream planning activities of governments andlsectora
organizationfGoV, 1999)

Given the poor state of knowledge and understanding of climate change issues that exist
today,coupled with limited financial resources and low levels of techwalugstu, like

many other SIDS face a considerable challenge to adapt to the impacts of climate change
Some daptation opportunitiensideredppropriate and achievable r Vanuat uds
agricultural sector are discussed below.

0) Diversfy root crops. Vantiau 6 s subsi stence and commer ci
on a small number of crofiversification of rootrops will help increase the
resilience of agriculture systems to climatic extremes.

(i) Improve research and understanding of subsistence foad beops
productivity, growth requirements and p
subsistence food crops are poorly understowghared to commercial
horticultural crops. Better understanding of the horticulture of the subsistence
food crops wilprovide a foundatiofor adaptation by enabling the sedeciind
promotion of crop varieties suited to changed climatic conditions or resistant to
particular pathogerSrops of particular interestlude yam, taro, manioc,
kumara, banana and island cabbage.

(i)  Improve landise and physical planning mechanlsansl use and physical
planning that take into consideration the possible impacts of climate change and
sea level rise provstepowerful toofor reducing vulnerability. Planning
mechanisms can be used to directguiage all new investments in
infrastructure, housing construction and agriculture obtésaded zones to
minimize vulnerability, reduce repair costs and decrease disruption to economic
activities.

(iv)  Prohibit extractive activities from vulnerable sitésasucoastal aredbe
destruction of mangroves and sand extratboncoastal areas leave them
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vulnerable to the impacts of wave surge and sea level rise. Replanting littoral
vegetationn cleared or degraded coastal areas on the other hand waeld resto
their protective functions.

(V) Promote agrdorestry regimes. Preventing further large scale conversion of
forest areawould reduce GHG emissions but would be difficult for economic
and political reasons. Promoting dgrestryregimes that enable the
maintenance of standing biomassildbea more appropriate option.

(vi)  Improve management of water catchment areas. Better management of
Vanuat uds wat e rhelgmain@ihwatenqualitpaanenasimizei | |
ground water rechargkhis will in turn helminimize the impact of climate
change on water resources while providing immediate benefits to ameas that
already suffering from seasonal shortages of water.

(vii)  Regulate the extraction of freshwater from coastal aquifers. The introduction of
policieshat allow the extraction of freshwater from coastal aquifevshanéy
there are no feasible alternatives would reduce the vulnerability of coastal
communities and reduce the need to replace infrastructure should salt water
intrusion occur.

In light of he vulnerabilities identified and the adaptation options discusse@ above
national strategy to mitigate addpt to climate changsiggestebelow

A National Strategy to Mitigate and Adapt to Climate Change

Climate Change Mitigation strategy Adaptation strategy
Issue and
Vulnerabilities
ROOT CROPS
Declining crop production e  Promoteadaptive e Diversify root crops
as a result of changing management approaches. | «  Selectrops and cultivatbat are
climatic conditions e Increase public awareness tolerar to abiotic stresse
about potential impacts of | e Increase support for plant
climate change on agricultu breeding program
and food security e Broaden genetic base of
e Review breeding strategies traditionafood crops

varieties release and seed | Adopt agreforestry practices

distribution . e Promot low tillage and
e Support agriculture researc permanent soil cover on

especially on traditional foo agriculturdands

crops e Construct safe food storage
e Encourage and support loc facilities.

processing dbod crops (e.g . .

cassava chips & flour, * ldentify alternative food sources
. including imports.

cocont oil, etc) .

e Research on farming systems
including soil/land husbandry
Increased pest activities | «  Promote adaptive e Selectrops and cultarswith
due tochanges in managemerand riskcoping pest and disease resistdraits

45



temperature and rainfall

production systems
Review quarantine control
measurefr local
distribution and propagatiot
of food crops

Strengthen research capac
of Ministry of Agriculture.

Adopt agreforestry practices
Identify alternative crops for
specific ecologies

Broaden genetic base of
traditional food crops

Identify and document pests an
pest activities.

Salt spray and rising sea
levelsaffecting home
gardens and crops

Impose bans on clearing of
coastal vegetation

Develop national land use
plan

Develop coastal
infrastructure management
plans

Move gardens away from fow
lying areas

Plant littoral vegetation as buffe
against salt spray

Undertake codtenefit analysis @
various coastal protection
measures.

Identify and select suitable spe
for coastal rehabilitation

Shifts in weather patterns
affecting planting and
harvesting regimes

Put in place early warning
and risk management
sysems.

Apply adaptive managemel
and riskcoping production
systems.

Adjustplantingand harvesting
timetableso prevailing
conditions of past-8 years.
Revive traditional food
preservation techniques.
Undertake assessment of impa
of shifting weather gatns of
traditional food crops.

Crop improving programs
focusing on climate change
adaptation

FORESTRY

Increased pest activities
due to changes in
temperature and rainfall

Promote adaptive
management and ris&ping
production systems
Review quarantirentrol
measures for local
distribution of tree seeds an
seedlings.

Increase research capacity
Department of Forestry

Selectreespeciesvith pest and
disease resistance triots
plantation purposes

Adopt multi-cropping as against
monao-cropping.

Enhance the preservation and U
of local genetic resources.
Carry ousilvicultural researcim
main forestry species.

Loss of forests due to
cyclones and wind damag

Reduce GHG emissions
from deforestation through
more effective managemen
of forest resowes.

Review forest policy to mak
replanting of logged over
forestsa condition ofogging
licenses.

Carry out feasibility studies
of salvage logging of cyclon
affected forests.

Expand genetic selection to
include other priority species su
asSantalunustro caledonicum
(sandalwoodpgathis Macrophyl
(kauri), etc.

Select seed provenances for
altered climatic conditions
Promote mixedpecies
plantations.

Carry out salvage logging in wif
damaged forest areas.

Limited understanding of
the impact of alhate
change on forests

Develop media and public
awareness campaigns
Incorporate climate change

science in school curriculun

Intensify forest assessments an
monitoringandestablish new
tools and indicatots rateforests
and specieaulnerability.

FISHERIES
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Increasedea temperature
could affect biological
properties andistribution
of fish speciethereby
affecting fish catches and
food security

Develop resilient and
adaptive fishery managemse
systems

Prepare awareness raising
initiatives to &lp
communities make
appropriate decisioabout
their management of marin
resources.

Increase research capacity
Fisheries Division.

Promote marine or freshwater
aquaculture.

Modify fishing effort and catche
according to the state of the
stocks.

Promote alternativeources of
protein and economic activities
for communities durinigwer
productivity phases.

Promote coastal area managen
approaches

Increased ciguatera
incidences

Improvepublic awareness
andunderstanding about
connection betweenrolate
change and ciguatera

Continte monitoringof
incidences of ciguatera outbrea
Identify and document linkages
between ciguatera aclinate
change.

Negative impacts from
more frequent storm
surges, decreased salinit|
during high intensity
rainfallevents and
increased coastal erosior
On mangroves, sea grass
and other near shore
ecosystems.

Develop adaptation strateg
to any reduction in harvests
of marine resources includi
replacing fishing with
alternate sources of protein
Impose ban on cleagrof
coastal vegetation.

Promote alternative sources of
protein during lower fishery
productivity phase.

Promote marine or freshwater
aquaculture

Modify fishing effort and catche
according to the state of the
stocks.

Limited understanding of
the long tem trends in
climate change, especiall
related to global warming
in fisheries.

Develop awareness progra
basedn existing knowledge
targeting politicianschools
and coastal communities.

Collect and documeatidence of
changefn fisherieso enabd
better understanding cimate
change on thfisherysector

LIVESTOCK

Increased temperatures
could affect health,
productivity and
reproductive efficiency of
livestock.

Consideanimal husbandry
changes such as ruminant
diets and stocking ratios.
Increase research capacity
Livestock Division.

Promoteanimal breeds or
varieties that can best resist
changing conditions.

Promote locally adapted livesto
breeds.

Climate variability could
enhance growth of less
nutritious pastures.

Monitor fodder angbasture
effects on livestock.

Identify and support appropriate
pasture management practices

WATER SUPPLY

Variability in river flows
and aquifer recharge
resulting from climate
change.

Develop appropriate water
management regimes.
Encourage mulching and
zero tillage in areadere
there is intense rainfall
Develop laws to protect
watershed areas.
Awareness raisipgograms.

Promote land and forest
conservation techniques.
Increase rainwater catchment g
storage capacity

Establish appropriate water
distibution facilities

Control issuance of logging
licenses

Formulate land and water use
policies

Increased salinity of
ground water sources

Develop water managemer|
policy especially femall

Increase rainwater catchment a
storage capacity
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resulting from salt water
intrusion, overuse and
flooding.

islards in the group
Promote wateand forest
conservation

Establish water distribution
facility
Regulate use of irrigated syster|

OTHER FACTORS

Loss of traditional farming
techniques

Revive use of traditidna
farming techniques
Promote research on
traditional food crops

Conduct training workshops on
use oftraditionafarming
techniques

Document traditional farming
techniques for future use

High population growth
rate

Promote pblic awareness
and educatiorampaiga to
draw attention to the impac
of a fast growing populatior
on the socieeconomic
development of the country

Develop and enforce a populati
policy for Vanuatu.

Introduce family planning
initiatives especially in rural are|
Provide incentivas control
family sizes.

Resistance to change

Support public awareness
raising initiatives

Develop incentives
programme in support of
change.

Improve understanding of the
need for changa accordance
with changing conditions and
circumstances.

Carry ottldemonstrationis
support of need for change

Influence of large scale,
single crop farms

Increase support for small
scale farming

Consider incentive scheme
(e.g. subsidy) in support of
small farmers.

Support establishment of a
small farmers association

Diversification of crops
Concentrate on traditional crop
Decentralize food crop breeding
program

Increase support for small
farmers.

Loss of interest in
traditional crops such as
coconuts

Review andrmpmote
sustainable use of tradition
crops

Support lgal processing of
certain food crops (cassava
taro, coconut, etc)

Invest in alternative economic
of traditional crops (e.g. coconu
oil as an alternative to fossil fue
Improve genetic material from
traditional crops

Improve market access for smg
farmers

Build national capacity and
knowledge on plant propagatiof
techniques and agfarestry
systems.

Lack of a sustainable fore
management plan

Support development of a
national sustainable forest
management plan
Increase research capaaity
Foresty Division

Update existing information on
the countryds
Prepare sustainable forest
management plan taking into
account potential impact of
climate change.

Imbalance between fores
utilization and
reforestation

Support development of a
swstainable forest
management plan
Encourage agfmrestry
practices.

Set sustainabteit targets
Include reforestation as conditiq
of logging licenses

Support replanting of fast
growing high value species suc
as sandalwood, whitewood, etc

Lack of capatyi to service

livestock industry

Build capacity of veterinary
unit within Ministry of

Expand and decentralize
veterinary service
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Agriculture e  Offer training in animal
husbandry for small farmers

e Seek support from regional
institutions such as SPC

15.Recommendations

The following recommendations are considered appropriate for consideration by the
government of Vanuatiits development partners and other stakeholders in order to
improve the capacity of Vanuatu to adapt to climate change and climate espataaily
in relation to their impacts on agriculture and food security in the country.

1. More attention to populationgromtha nuat uds popul ation is gr
rate of 2.6% per annum. #is rate, it is predicted that therent populatioof
almos2100 000 wi | | d o u Adtee populatichncregasesre énd t i me .

more people will be concentratingcoastal areas putting more pressure on these
vulnerabldocationsincreasing the demaad the limited services available there
is recommended that the government give more attentionttolling the
population growth aan importanpart of its strategy to reduce the impact of
climate changan thesocial and economic wellbeing ofdbentry

2. Need to focus on fewer, bettefdened priorities. Given Vant
and technical resourcésyill be impossible for the government to effectively
addrass the wide range of issues and actions necessary to respond to climate change.
It is therefore recommended that tbeegnmenstrategically addreskmited
number of clearly identifipdioritiesand actionbased on the greatest needs and
risksfrom climate change.

3. Value of the National Coordinating Committe&/anuatu, the National Advisory
Committee on Climateh@nge (NACCCH multidisciplinary team that draws its
membership from different government agencies, civil society and other relevant
stakeholdens mandatelly government to oversee the coordination of all climate
change initiatives emanating fromUhd#-CCC proces3he NACCC has been
very effective in performing this ral& it is recommended thla¢ government
shouldcontinue to support the woof this Committeas an effective means of
advocacy for the UNFCCAhd other climate change relatedeaggats.

4. Need forcontinuechuman resource developm&iEF-funded regional and
national climate change relgieglects havprovided a wide variety of training and
human resource development in past yea€s. SPC and the European Union
have also supped capacity building initiatives in the agriculture sectdhese
have contributed enormously to Vanuatuds
concerns and to meet its obligations under international convéidiwaser, due
to the high rate afccupational mobility, retirement and migraitios,
recommended that humeesource developmanttiatives need to be continued
and expandeflVanuatu is to be able deal with thgrowing andomplexssues
associated with climate change.
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5. Difficulty of servicing remote, rural farm&isancial constraints apdor transport
and communicatiorsse hampering efforts to reach out tortimal farmers
particularlfhe smallholdetthat are in most need of suppespecially during
natural hazards suak droughts and cyclonkess strongly recommended that
improvingservice delivery to rural areamiaelean explicitly higher priority for
donorfundeddevelopment projecits future.Decentralization of thglant breeding
programme and the veterinaeyvices of the Ministo§ Agriculture sbuld
inevitaby follow the improvement of transport and communication services to rural
areas of the country.

6. Improve awareness and understanding of local communitiehabonhection
betweertlimate variabili andagricultureropproductiors. Several farmers have
notedsignificant changes to the fruiting and flowering seasons of a number of
traditional plants and crops while odtrerve complained about low productions
over the past few yea¥ost if not dlspeculate that the changing weather patterns
have something to do with this but do not quite understaappreciatéthe
connectionTo ensure that local communities and fardweusderstand and
appreciate the relevance of climate charnbe produd of their labor, it is
recommended that efforts be continued to improve their awareness and
understandingf the impactof climate change on their livelihood.

7. Need to apply lessons from within VanuBbe. governmentyith assistandeom
bilateral anthternationaprojects and programmes, has carried out assessments of
the impadt of climate change on a number of locations throughout Vahatu.
studies also idengtlappropriate adaptation strategies to respond to such impacts.
The studieshowed that climate changepacts on agricultuveare almost identical
for all the targeted locations and it is therefore recommendediilesabsence of
sitespecific data and information, the findings and lessons from the studies already
completed besed tquidefuture efforts todeveloprespomseso climate change in
other relevant parts of the country.

8. Increase¢henumber of smallholdensot the size of existing farrBsiring the
formulation of a draft action plan for the development adheulturesector in
Vanuatu,he Ministry of Agriculture, Forestry and Fish&gether with the other
stakeholders involved in the exeraggeed that (i) improving theduction and
market access for the smallholders producing traditional crops has tla fgotent
benefit the greatest number eVainuatu, and the country as a wholehéi)
expansion of the market for traditional foodstuff and of high value specialty niche
products depend on improving smallholder productivity and domestic market
systems; ah(iii)increasing the production of traditional food crops and livestock
and improving the marketing systems for these is an important priority considering
the future doubling of the populatiémview of the priority given to thele of
smallholders iansuring food security in Vanuatu, it is recommended that efforts be
made to increase the number of smallholdsls at the same tingrpmote
traditional food crops, ampdovide support tsnakefood gardens more sustainable.

5C



9. Improve and expand pldmeeding programmioor roads coupled with irregular
air and sea linkages between the idt@vesa significant effect on the distribution
of planting materials from the Ministryos
and to other islands in thechipelagdll food crops distributed by the Ministry are
asexually propagated and some of them (e.g. sweet potato) do not last a boat voyage
to the outer islands. Airfreight is safer but extremely expensive. Given these
conditions, it is recommendibeé plant breeding programmes by the Ministry of
Agriculture be improved and expanded by decentralizatibrafsmeeandby
broadening the genetic base of traditional ep&ll aby providing basic training
for rural farmers, especially those inrasi@nds.

10.Value of NGOslIn Vanuatu, NGOs are required to register in order to be
recognized by governmemid tohave better access to external assistance. A
number of NGOge.g. VANGO, FSPI and Live and Leam®) already working well
with governmentut there is still some way to go for other NGOs to establish such
relationshipDespite the presence of some NGOs in remote islands and areas
where government services are limited or absent, onlg@aé&wmentnanaged
projects in these areas havelirNGOs.This is due in part to weak financial
accountabiliteven where service delivery is adeduatalNGOs are unlikely to
be effective in supporting projects in remote islands thdgsse supported by
government. In this regartlisirecommeded thagovernment provide support to
NGOs and CSOw strengthen their accountability and general project management
skills and knowledge especialgreas where government service is limited or
absentCare should however be taken to make surdihatpportsnot done in a
way or scale that will overwhelm them.

16.Conclusions

Changing weather patterns are already havaggtvempact on agriculture production in
Vanuatu and most evidence point to the fact that they will be exacerdatedebghange

related events future Vanuatu has already taken some preemptive measures to address the
various threats f@amongst otherthe agriculture sector and the government is to be
congratulatetbr its foresight. However, much still needs toobe do ensure that Vanuatu

is able taeduce the impact of climate changareas that are already vulneratdiat the

same timeffectively protect others that are at risk fitorechanges.

Information on ppulation growth and distribution as welland useata are important for
future planning irrespective of the precise nature and mdioeaté and sea level change.
Such data euldfacilitateheidentification ohot onlythe number of peoplaut also the
types olandbasedievelopmerniikely to be affected layparticular everollecting and
analyzing these data should form an important part of future efforts to address climate
changempacts in Vanuatu.

The intefrelated nature of climatbangend agriculture productisnggestthatboth

short and long term viewsust be taken into accowvitenconsidering adaptation
measures for Vanuaihile the desirable approach would be to address the original causes
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of global environmental changes and sea level rise, this thalitynallislands like
Vanuatuhatcontribuge so littleo the cause of the problemd have the least capacity to
deal with itisbeing forced to deal with the effeEts. this reason, the international
community has an obligation to Vanuatu and other snrmalinsigongo assist them with

the development and implementation of plans and activities which will, to the extent
possible, alleviate thdverse impacts associated with climate change and sea level rise.

Adapting to climate change, variability eades/el rise isserious and urgent need for

VanuatuAnd the ideal approatthadaptation for Vanuatu at this time is aagtve, ne

regrets approach which encompasses measures and strategies that can be ingglemented

with the ainof reducing vulnability in the futuréAs the President of the Republic said in

his openingddress during the first National Conference on National Adaptation

Programme of Action in January 2@08, -regi@ts approach is one which would be
beneficial to Vanuatu evertime absence of <c¢cli mate change an

The main problem with assessing the impact of climate change and in identifying a cost
effective response is the uncertainty surroundingtestiohthe time and magnituafehe

changes to be expattdhe difficulty lies in the complexity of predicting the changes, the

short history and variability of the historical data, and the problem of clearly distinguishing
between cyclical effects (climate variability) anduorgjmate change from whicleré

would benoescapggi ven t hese unrceegrrteati snédoptesshyshdrhees 0 n o
government of Vanuatnakesound economic and financial sense.

Vanuatu, like many rural Pacific Islanders combine selling products or labgrdndcash
gardeningfishing and sometimes hunting, to meet their food needs. Such diversity of
livelihood assures a degree of food security, as it means one or two of these adtiliities ca
meet basic food needs even if one activity ceases ta'tis $8 why severesdsters do

not result ilfmassmortality even in the poorest communities of the Paafiis, often the

case imother less developed regions of the wBttclimate change may cause chronic and
or sporadic contractions in the food people are abledssatrough agriculture, fisheries

and in the market placenhus, through impacts on food production, the ability of the
countryto import food, and its effect on human health, climate change puts at risk the very
basic and universad¢ed of the Vanuatwepple to have access to sufficient, safe and
nutritious food at all times.
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ANNEXES

Annex 1: Terms of Reference for the Vanuatu study

Approach to assess the impact of climate change
on agriculture and food security in the Pacific

Country-case study m Vanuatu

1. Background

At the 8" Meeting of the FAO South West Pacific Ministers for Agriculture (Cook Islands,
June 2005), Ministers agreed that analytical studies would be conducted within the
agricultural subectors to facilitate the development more specific policy
recommendations, and that priority attention would be given to the following specific issue:
Impact of climate variability on agriculture and food security in the Pacific.

At the 7" Meeting of the FAO South West Pacific MinistersAgriculture (Marshall
Islands, May 2007), Ministers recommended FAO to pursue a study to assess the impact of
climate change on agriculture and food security in the Pacific islands region.

Pacific islands countries are extremely vulnerable to claade, climate variability, and

sea level rise. They are among the first to suffer the impacts of climate change and among
the first forced to adapt or abandon or relocate from their environment. Some Pacific
islands are low lying or have coastal featntesharacteristics that make them particularly
vulnerable to climate change, variability and sea level change. In addition to significant
coastal impacts, climate change affects biodiversity, soils and the water supplies of small
islands. Most small isth states find it extremely difficult to adapt to these changing
conditions. The i mpacts wil/| be felt for
low adaptive capacity, high sensitivity to external shocks and high vulnerability to natural
disaters. Failure to adapt to climate change now could lead to high social and economic
costs in the future. Most of Pacific island counties vulnerable people live in rural areas,
where the main source of livelihood is in the agriculture sector, incledingkj\forestry

and fisheries. For the low lying atolls, the economic disruption could be catastrophic, even to
the extent of requiring population relocation into other islands or increasing the number of
people emigrating from the islands. Public peessumounting for action on adaptation.
There i s growing community and government
vulnerability and manage the risks posed by extreme events-terchlchgnge.

2. Objective of the study
The overall objewte is to deepen the understanding of the consequences of climate change
on agriculture and food security in the Pacific, with a specific focus in Vanuatu. The specific

objective is to increase the institutional capacity of Vanuatu to adapt, mitigeseoauad r
to challenges posed by changing climate variability patterns on agriculture and food security.
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The output will be the preparation of a national assessment on the impact of climate change
and variability on agriculture and food security, and theldtion of national strategy and
recommendations to adapt, mitigate and respond to the challenges posed by climate
variability on agriculture and food security.

3. Terms of Reference for the countrgase study in Vanuatu

Under the overall supervisiohnFAO SubRegional Representative for the Pacific Islands

and the technical supervision of FAO-Belgional Office for the Pacific Islands (SAPA)
Policy Assistance Unit, in close collaboration with FAO Natural Resources Management and
Environment Departmeén including the Environment, Climate Change and Bioenergy
Division, the Consultant will have the following responsibilities:

e Carry out a desk analysis of Vanuatu national reports prepared under the UNFCCC,
in order to compile: main issues, adaptatioig/atibn responses and measures on
current and future climate changes having an iopagricultur@and food security
Agriculture shall be understood as also covering crops, forestry, fisheries, livestock
and natural resources management, impacts orsusesgttor, intetinkages and
consequences/adjustments in rural/marine livelihood systems shall be assessed.

e Carry out a desk analysis of the UN, CROP agencies and relevant govaminental
non regional bodi esd® pr oj dimateschangaandi vi ti e
variability in Vanuatu that have an impactagriculture and food securifyhe
purpose will be to compile: success stories such as adaptation plans and early warning
systems; lessons learnt; existing efforts and collaborations;e astthring of
experiences;

e Assess the material and data collected, identifying main issues and trends; in
particular, develop a typology of likely climate change impacisculture and food
securityin Vanuatu. The typology will be based on natutkeoflominant threat
(frequency of cyclones, sea level rise, drought, etc.), the agroecological/agroeconomic
zones recognised in the region and the-soolmomic response potential;

e Once the above information is collected and analysed, carry out &dield o
Vanuatu, in order to identify and assess national institutional mechanisms and policy
frameworks to respond, adapt and mitigate climate varabdigyiculture and food
security Strengths, weaknesses and effectiveness of identified mechadisms
frameworks shall be analysed, and recommendations on the way forward and
implementing measures made. Discussions, consultations, data collection with
relevant institutions/stakeholders shall be made as appropriate;

e Formulate a national strategy tepo:md to the challenges and opportunities
identified for theagriculture sector and food secufyce completed, the national
strategy shall be submitted for clearance to FAO, which reserves the right to request
amendments, refinement or clarificatibrend when considered necessary by the
Organization. The Consultant shall revise the national strategy accordingly to FAO
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specifications, until the national strategy will be considered technically satisfactory by
the Organization.

4. Requirements

The Camsultant should have a degree in agricultural and/or environmental sciences or
natural resources management, and at least 10 years professional experience in the field of
climate change and its impact on agriculture and food security. He/she showe also ha

good knowledge of the Pacific region and regional agricultural/food security issues.

5. Length of the assignment/duty station

The overall length of the assignment will be 30 working days distributed over WAE (When
Actually Employed) basis.

Entry onduty: as soon as possible
Not to extend: 15 November 2007
Remuneration: (to be confirmed)

The duty station will be the country of residence of the consultant and the assignment will
include a duty travel to Port Vila, Vanuatu, for 10 days.

6. Working Language

English
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Annex 2: List of People Consulted

Name

Designation

Department/Organization

Johnny Koanapo

Head, UN Division

Foreign Affairs

Frazer Bule Lehi Head Extension Division | Agriculture
Doreghy Kenneth Director Agriculture
Yoan Viji Director Forestry
Rexon Mol Forester Forestry
Ross Gordon Owner / Farmer Bouma Farm
Robert A. Jimmy Acting Director Fisheries
Timothy Tumukon Acting Director Livestock
Brian Philips Director Meteorology
Dr. Vincent Lebot Scientist Root Crops Agricultue
Charles Rogers Manager, Farmers Suppor| Montemart

Association

Dr. Graham Semms

Consultant foP™ National
Communication

Private Consultant, NZ

Robbie Henderson Head Live & Learn, Vanuatu
Gina Tari Senior Officer Live & Learn, Vanuatu
Cornelia Wyl Managress Rainbow Garden

Ericsson Mole

Acting Director

Geology, Mines & Water
Resources

Jim Paty

Owner / Farmer

Devil ds Poin

Jesg Benjamin

Energy Officer

EnergyUnit

Leah Nimoho

Manager, GEF Small Gran
Programme

VanuatuAssociation of
Non-Govenment
Organizations (VANGO)

GeorgeKanegai Food Processing Project | Department of Agriculture
Manager
AlbertWilliams Principal Consultant Environment Unit

Taito Nakalevu

CBDAMPIC Coordinator

SPREP
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Annex 3: Vulnerability Assessmenbf SomeSmall
Islands of Vanuatuto Climate Change and Climate Variability

Hiu Island (Torres Group)

and pollution
of coastal
areas
affecting
subsistence
fishing.

habitats on
island causing
numbers to
drop. Coconut
crabs are the
major source o
income for the
community.

Sector Likely Impact
Temperature Precipitation | Rainfall Sea Level Risg Cyclones

Agriculture| Increased Increases coul( Increased Vulnerality is | A major threat
temperatures will | also see rainfall would| low as most to agriculture.
induce heat stress,| increase in increase cultivation is Increased rainfa
wilting and crop average water concentrated | associated with
failure. WWld yam rainfall, causing availability on raised cyclone events
used to grow wild | flooding and | for plateau away | can lead to
and abundant but ig pollution of agriculture from the coast.| flooding and los
no longer coastal waters| and other of fertile top soil
widespread. Wild usesDecline - an invaluable
yam is resilient to in rainfall will commodity on
drought. Yams cause plant islands.
planted in normal stress,
planting season reducing
(Nov to March) no productivity
longer do well due and harvest
to shifts in weather and affect
patterns. food security.

Forestry | Warm temperatureg Increased Increased Coastal forests Cyclones and
may cause plant precipitation is| rainfall may | hawe been associated wave
stress. seen as largely induce plant | severely surges have
Fall in agriculture | beneficial for | growth but affected, contributed to
production could forest crops could also however inland the loss of
see increase in Forest encourage | forests are safg coastal forests
deforestation as degradation is | invasion by | as they are which in turn
more people resol also less desirablg concentrated | leave coastal
to logging as contributing to | species. on raised communities
alternative revenue| the decline in | Decline in plateau. and
source. coconut crab | rainfall will environments

populations. affect forest exposed to
growth. future events.

Fisheries | Warm temperatureg Increased Increased Increased sea | Past cyclones
could increase precipitation | rainfall could | levels have have destroyed
incidence of coral | could lead to | lead to resulted in coral and reefs
bleacing. erosion of increased inundation of | which are

coastal areas. | sedimentatior] coconut crab | important

fishing grounds
for the
community.

® Tables constructed with information extracted fronn@lie and Sea Level Change Vulnerability and

Adaptation Assessment of the Torres, Shepherds and Tafea Groups by Brian Philips and the CBDAMPIC

report by CIDA and SPREP.
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Livestock | Warm temperatureg Increased Increased Impact is Limited to
may affect growth, | precipitation | rainfall could | minimal or nil | damage of
production and could lead to | lead to more | dueto high infrastructure
reproductive availability of | water but island and some
efficiency of more water for| may result in | elevation pasture land
livestock animals by livestock. rapid growth
causing body of less
temperature to rise nutritious
above ani pasture for
of comfort. livestock.

Reduced
rainfall could
affect growth
and
production.

Water Increased Increased Increased Rises in sea | Past cyclones

supply temperatures may | precipitation, | rainfall may | level will cause| have caused
lead to availability ¢ coupledwith lead to inundation of | considerable
more water but may future La Nina| flooding, soil | coastal water | damage to
cause flooding of | conditions and| erosion and | springs which | coastal areas
rivers and streams.| increase in pollution of | are an including coasta

cyclone groundwater | alternative springghat
frequency may| suppliesLow | source of wate| communities
increase rainfall will during low tide| used to depend
average compound on.
rainfall. water

shortage

problem.

Loh (Torres Group)

Sector Likely Impacts
Temperature Precipitation | Rainfall Sea Level Risg Cyclones

Agriculture| Increased Likely to Flooding from | Part of island | Remain a majg
temperature likely | increasevater | heavy and subsided as threat to
to increase rainfall | logging of prolongedain | result of 1998 | agriculture
causing additional | productive is common earthquake crops and
areas of coconut | land. Could occurrence in | causing government
patches to become| cause erosion | last 510 years.| comnut facilities on
inundatedWarmer | and create 4-5 ha of patches on island.
temperatures could favorable coconut northern coast
alsocause plant conditions for | patches to submerge
stress, wilting and | pests and permanently | Rise in sea lev
decreasproduction | diseases inundated as a| will add to the
which in turn result. problemof soil
threatens food Reduction in | and coastal
security rainfall on the | erosion

other hand

would cause
plant stress an
low
production.
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Forestry Increased Increase soil | Increased Part of Northern part
temperatures could moisture rainfall could | vegetation on | of island where
cause plantratss needed for cause northernside | vegetation are
andreduced forest tree inundation already dying
growth. growth May affecting submerged anq particularly

create coastal will be further | vulnerable to
conditions vegetation of | affected by cyclones and
favorable for | mangroves, SLR. SLR.
pests and casuarinas and
diseases. sea oak®rop

in rainfall could

affect forest

growth.

Fisheries | Commercial fleery | Unknown but | Apart from Sedimentation | Exposed areas
unlikely to be likely to be inundation of | causing muddyl on northern
affected. Coral minimal mangroves conditions side of island
bleaching may from flooding, | perfect for are likely to be
increase with impactof Caledonian seriously
warmer increased rain | crabs and sma| affected by
temperatures. is considered | fiddler crabs to| future cyclones

minimal. flourish.

Livestock | Except for pigs and Wet conditions| May increase | Minimaldue to | Minimal.
chickens, no may increase | incidence of high elevation
livestock are raised incidence of | water borne of island
on islandDry intestinal diseases by fre
conditionscould infection of roaming pigs.
affect pig fodder. | free roaming | Less rain

pigs. however could
affect pasture
growth.

Water Likely to increase | Likely to Increased and | SLR will Water supply

supply rainfallcausing increase prolonged exacerbate for exposed
further flooding ang availability of | rainfall already| problems for | northern part
pollution of ground| water for local | causing northern part | of island will be
water supplies community. flooding of of island that is serously

cocont already affected by
plantation submerged. future cyclones
Could also
cause pollution
of ground
water.
Prolonged dry
spells could
affect ground
water lens.
Tongariki Island (Shepherd Group)
Sector Likely Impacts

Temperature

Precipitation

Rainfall

Sea Level Rise

Cyclone
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Agriculture| Suspect to cause | Could lead to | Impactis Impact is low | Vulnerability of
diebackof island | waterlogging, | expected to be| to medium due| sector to
cabbage after one { erosion and positive for to basalt bolde| cyclones is
two harvests. loss of soil plant growth rocks which high
Usualy species die | nutrient. Could| but could also | make up most
after several create cause of coastline.
harvestswarm favorable inundation of | There is
temperatures could conditions for | food crops and| interest in
cause stress and | pestand induce growth | mining the
wilting of root disease of pathogens | rocks which
crops and outbreaks Dry spellswill | could leave
vegetableand thus affect plant island
threaten food growth and vulnerable to
security. food SLR.

production.

Forestry | Warmer Increased Increased Minimal except Could cause
temperatures coulg precipitation rainfall could | for salt spray | forest damage
be favorable for could lead to | create associated with and salt spray
growth and spread| spread of pest| conditions strong winds | to coastal
of invasive spexs | and diseases | favoring spreaq and cyclones. | vegetation.
mikaniappvhich affecting forest| of invasive
could cause species. species and loy
considerable valuespecies.
damage to forest Prolonged dry
areas. spells will

affect forest
growth.

Fisheries | Could cause coral | Could resultin| Induce Could enhanceg Strong wave
bleachingnd erosion and flooding and coastal erosion action
reduce productity | pollution of pollution of although associated with
of reef systems. coastal areas. | coastal areas | impact will be | cyclones could

important for | limiteddue to | cause recessio
subsistence natural of coastline
fishing. protection of | and damage tg
basalbolder fishing
rocks. grounds.

Livestock | Goats are the main| Increased Increased Impact is Cyclones pose
livestock on island | precipitation rainfall could | limited to salt | a threat to
although therare | could create | enhance spray affecting| animals raised
also a small numbg conditions pasture growth| coastal under coconut
of singlyraised suitable for but could also | vegetation that| trees.
cattle. Warmer grazing cause water servess shade
temperatres could | livestock. logging of for free
affectgrowth and graze land. roaming goats.
reproductive Low rainfall
efficiency especialll will affect
of cattle. animal growth

and
productivity.

Water Increased Increased Increased Salt spray may| Cyclones could

supply temperatres will precipitation rainfall will be | affect water cause damage
add to current might improve | beneficial to storage on to storage
problem of water | water supply | island if island facilities.
shortage. situation catchment and

storage
facilities are
improvedLow
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rainfall will add
to water
shortage
probem.

Buninga Island (Torres Group)

Sector Likely Impacts
Temperature Precipitation | Rainfall Sea Level Risg Cyclones

Agriculture | No sufface water sq Increased Increased Relatively safe| TC a major
increased precipitdon | rainfall will from SLRdue | threat and may
temperature will likely to be alleviate water | to solid bolder | cause short
compound beneficial to | shortage for coast. term food
problem Manioc waterstarved | agriculture and shortages
the only root crop | island. mayincrease resulting in
that grows food short term
abundantly on production and dependence o
island but security. imported food
monoculture Projected drop from other
practice may in rainfall will islands.
heighten have serious
vulnerability to implications for
pests and diseases agriculture on
Island soitan only island.
support specific
crops.

Forestry Increased Increased Increased Impact will be | TC carstill
temperature may | precipitation | rainfall will minimal to nil | cause severe
cause heat stress | is likely to help forest as island is wel damagéo
andheighén have a growth protected by | secondary
vulnerability to positive effec| especially aften bolder coast | foress on
forestpests and on forested | periods of island.
diseases areas. severe water

shortage.
Reduced
rainfall will
have reverse
effect.

Fisheries Increased Not known Increased Could cause | TC wil remain
temperature could | butany rainfall could | coral and reef | a threat to
cause coral impact is cause water | damagehus coastal areas
bleachingndfish expectedo run-off affecting and hence
poisoning in some | be minimal. | affecting coastal fishery
areas coastal fisheries.

fisheries. Coastal erosiof
will be minimal
due to solid
bolder coast.

Livestock Due to small size | n.a n.a n.a n.a
and topography of
island, no livestock
animals are reared
on island.

Water supply| There is nsurface | Positive Heavy and Could increase| Heavy rain
water on island so | impact persistent rain | salinity of associated with
increased expectes could cause existing ground cyclones could
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temperatures will
onlyadd to water
problemRainwater
is the sole source
water as ground
water sources are
not safe for use.

this will help
alleviate wate
shortage.

water ruroff
affecting
fisheriesDry
spellswill have
serious impact

waterbut
island is
generally safe
from SLR due
to solidbolder

on water
supply.

coastline.

causavater
run-off
affecting
coastal fishery.

Makira Island (Shepherd Group)

Sector Likely Impacts
Temperature Precipitation | Rainfall Sea Level Risg Cyclones

Agriculture Periods of Sectorcould Village has Loss of coastall Cyclones
prolonged benefit from moved twice in| vegetation has| remain a major
drought has increased last 80 years | givenway to threat to
resulted in poor | precipitatioras | dueto salt spray and | agriculture.
growth and this will inundation coastal erosion Several invasiv
harvest of root | increase soil | during cyclone| Impact on species are we
crops and fruit moisture events in 1940| agriculture will | established
treesAgricuture | necessary for | and 1972. be low as following
sector highly plant growth Increased gardens are previous
vulneable to rainfall will situated on cyclone events
increased cause further | high grounds.
temperaires and inundation, but
El Nino episode. declines in
Slash and burn rainfallrepeat
has been problems
abandonewvhile encountered
legumes have ari during drought,
being integrated
with root crops.

Forestry Increased Impact is likely| Increased Except for Past cyclones
temperatures to be positive | rainfall will be | coastal have had
could affect given beneficial for | vegetation, devastating
forest growth and experience witl forest growth | most forests effects on
production. droughts in the| although heavy are on high coastal

past. rainfall grounds safe | vegetation
associated with from SLR. Invasion of
cyclone events open forests by
coul have less desirable
adverse effectg speciess
evident after
cyclones.

Fisheies Increased Impact if any is| Increased Coastal erosior] Cyclone
temperatures likely to be rainfall could | resulting from | damage to
could result in minimal. cause further | SLR could coastal
coral bleaching coastal erosion cause pollution vegetation
which in turn of coastal areag could resiltin
could affect affecting coastal
fisheries fisheries recession and

pollution
affecting
fishing grounds
around the
island.
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Livestock Livestock is Increased Increased SLRis likely to | Salt spray
limited to pigs, precipitation is | rainfallwould | impact on associatedith
goats and likely to benefit| improve water | water supply | wave action
chicken. Pigs an( livestock but | availability for | for people and| during cyclone
goats are reared | may create animals. Dr their livestock. | event could
whilechickens conditions conditions on affect fodder
are free roaming,| favorable for | the other hand for animals on
Increased spreacdbf could affect island.
temperatures will| diseases by frg animal growth
affect growth and roaming and availability
reproduction anirals. of local feed.
efficiency and
hence food
security.

Water supply | Increased Expected Increased SLR could Heavy rainfall
temperature increase in rainfall caused| cause further | associated with
could lead to dry| precipitation landslides that| inundation of | cyclone events
conditions could result in | partly buried | ground water | could cause
affecting water | more rain underground | and coastal pollution of
supply for the alleviatig springs the springs. water source.
island. wate community

problems. depended an
Reduce rainfall
will affect rain
water supply.
Emae Island (Shepherd Group)

Sector Likely Impacts
Temperature Precipitation Rainfall Sea Level Risg Cyclones

Agriculture Increased Increased Mavae and SRL could Believed to
temperature precipitation another village| threaten coastg contribute to
believed tde could resultin | have moved settlements an( introduction of
responsible for | greater from original | their crops. invasive specig
deceased crop | avalability of | sites due to Could also harmful to
production. Wild | water for the | inundation cause soil agiculture such
yam is not doing | sectorThis resultingrom | erosion thus | as African snhai
well under could help heavy rain affecting and 0 mi
current boost crop associated with agriculture mi nut eod
conditionsand production. cyclone event | crops. A. snalil first
grows to only in 19440Id appeared after
about 1 meter village siteare 1919 tidal wavg
nowadays. permanently but widespread
Warmer under weer. invasion was
temperatures will Drop in rainfall seen after
affect plant could affect recent cyclone
growth, cause plant growth when food was
heat stress and and sent from other
reduce production. islands.
production.

Forestry Increased Given the Increased SLRcould TC is a major
temperatures paucity of rainfall will be | cause damage| threat to
could affect water supply | beneficial giver to coastal forestry.
forest growh and | on island, dry conditions | forestsTree Cyclone
production. increased on island. planting are damaged

precipitation Prolonged dry | undertaken to | forests are
will be of conditions will | curb coastal vulnerable to
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benefit. have serious | recession. invasion by
impact of creepers and
forest and lesdesirable
vegetation. species.

Fisheries Increased Increased Increased SLR may affec] Wave action
temperatures precipitation rainfall could | coastal fisherie| associated with
could cause cora could add to | resultin as reaglt of cyclones could
bleaching coastal erosion pollution of damage to cause damage
reducing during wet coastal fisherig| fringing reefs. | to coral reefs
productivity of season. areas and coastal
corals and reefs. fisheries.

Livestock Cattle (raised Increase Increased and | Animals are Like in the
singly) and pigs | precipitation is| prolonged raised on high | pastthe
are the main likely to be periods of rain | grounds and | aftermath of
livestock on beneficial to could cause should be safe| futurecyclones
island. Warmer | animalsvhich | inundation of | from impact of | could see the
temperatures will| are raised more land SLR. introduction of
affect growth ang under coconut | available for more invasive
reprodictive plantations. agrculture and species to the
efficiency and wil animal grazing island.
in turn affect
food security.

Water Supply | Increased Could help Rainfall will SLR may Wave action
temperattes alleviate water | certainly increase salinit] associated with
couldresult in shortage. alleviate water| of ground cyclores could
serious water shortage on water and result in salt
shortage on island. destroy coastal water intrusion
island. springs. into ground

water sources.
Aniwa Island (Tafea Group)

Sector Likely Impacts
Temperature Precipitation | Rainfall Sea Level Risg Cyclone

Agriculture Cultivation of Increased Increased SLR will Wave action
sweet orange is | precipitation rainfall will enhance soil | associated with
vital to island may help help improve | erosion cyclone events
economy but alleviate water | water situation| especially of | could result in
dropin shortage onisland and | lowlying areas| inundation of
production has | problems increase suitable for village gardeng
led to extensive | although availability of | village gardeng increase soil
clearing of land | prolorged wet | water for salinity and
resulting in conditions will | agriculture causesrosion
introduction of | affect rock salt| purposesit of valuable top
leucaena and production could also soil.
other invasive create
spp. Increased conditions
temperature favorable for
blamed for low the growth and
productionof spread of pestg
oranges ard diseases.

Forestry Cleared forest Increased Increased Likely to affect| A major threat
areas are invade( precipitation rainfall may coastal forests| to forestry
by leucaena. and rainfall will| helpforest causing damag
Increased enhance growth. and defoliation
temperatures will| growth of However, making trees
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enhance growth | forestspecies | decreased vulrerable to
of such species | along witHess | rainfall could pests and
and may lead to | desirable affect forest diseases.
smothering of invasive growth and

valuable forest | species. production.

species.

Fisheries Introduction of Increased Prolonged wet| Could enhance Heavy rainfall
conical mangrovq precipitation conditions coastal erosion associated with
shellfish led to may contribute| could result in | affecting orals | cyclone events
displacemeruf to coastal erosion of and reef could resultin
Cardisoma carnif| erosion during | coast causing | systems. coastal erosion
Drop in numbers| periods of pollution of Wave action
may also be heavy rain. productive could cause
caused by fishing coastal
increased grounds. recessioand
temperatures. damage to
Decline in reef mangroves
fisheries mainly
due to poor
management anc
contemprary
techniques.

Livestock Cattle and pigs | Increased Increased SLR will add to Salt spray
are the main precipitation rainfall could | water supply | associated with
livestock. Cattle | could help enhance problem on wind and wave
farming alleviate water | growth of less | islandwhich is | actionduring
integrated with | supply desirable affecting cyclones could
cocaut problem. pasture feed | livestock affect grazing
plantations which while decrease production. land for
could provide rainfallcould livestock.
shade during hot affect animal
and dry spells. growth and

production.

Water supply | Increased Increased Could alleviate| SLR will likely | Wave surge
temperatureadd | precipitation watershortage | increase salinit| associated with
to water supply | will be frequently of groundwater cyclones may
problem on beneficial giveny experienced on sourcesnd result in
island Dry spells | water shortage| islandReduced inundation of | inundation of
in 1992/93 saw | on island. rainfall will coastal springs| groundwater
shipment of compound sources
water from Tanné water problem
and Port VilaAll on island.
groundwater
sources are
brackish and
unsafe for use.

Aneityum Island (Tafea Group)

Sector Likely Impacts
Temperature Precipitation | Rainfall Sea Level Risg Cyclone

Agriculture Shifts or changeq Increased Extensive rain | SLR could Cyclonesirea
to climate precipitation could cause enhance soil | big threato
conditions could increase| floodingand erosion and agriculture on
causing delays il erosion which | erosion which | threaten coastg island.
planting seasons| ultimately is a major infrastructure.
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resulting in low | affecscrop problemfor
production. production. agriculture on
Increased the island.
temperatures Locals noted
could result in increase in
more rain causin\ flooding during
erosion and last 10 years.
leaching of soil

nutrients

Forestry Logging in the Increased Heavy rainfall | SLR could Cyclones are 4
50s and 60s left | precipitation | will accelerate | enhance threat to pine
most d island could cause soil erosion damage to plantations
bare of natural | erosion of which is still a | coastaforests | established
vegetation. barren soils leflf major problem| as a resubf after logging in
Increased after logging. | for the island | increased wateg the 1950s and
temperatures despite salinity and 1960s.
could lead to hot considerable | inundation.
conditions efforts to re
affecting growth vegetate logge
of plantation areas.
foreststhat were Reduction in
planted to curb rainfall will
soil erosion affect
problem plantation

growth.

Fisheries Increased Increased Heavy and SLR could Cyclonesand
temperatures precipitation prolonged enhance coast{ associated way
could cause coral may enhance | rainfall could | erosion action could
bleaching which | soil erosion cause erosion | affecting cause damage
could in turn and pollution | affecting productivity of | to reefs and
affect coastal of productive | productivity of | reef systems. | coastal fishgr
fisheriesSeawee( fishing reef systems
cultivation has grounds. Masgdeath of
been introduced corals due to
as an alternative soil erosion hag
food sourcéout been reported
may be affected
by increased
warm
temperatures

Livestock Increased Increased Increased Limited impact| Limited impact
temperaturenay | precipitation is| rainfallmay on livestock on livestock
affect growth, likely tohave | lead to but may affect | but may cause
production and | positive impact| increased pasture land | damage to
reproductive on livestock growthof less | close to coast | pasture land
efficiency of and pasture low valud
livestockMay pastureMay
also create also create
conditions conditions
favorable for favorable for
spread of spread of
diseases. animal disease

Water supply | Increased May add to soil Water is SLR could Heavy rainfall
temperatures erosiona abundant on | cause salt watq associated with
expected to havel major problem| islandso intrusion of cyclones will
minimal impact | for the island. | increased ground water | cause flooding
on water supply rainfall could | sources. and pollution
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which is plentiful lead to of ground
on the island contamination water sources.
of water
sources.
Lateu, Luli & Panita Islands
Sector Likely Impacts
Temperature Precipitation Rainfall Sea Level Risg  Cyclones
Agriculture Crop production | Increased Increased Salt spraisa | Cyclones and
has decreased aj precipitation variability of major concern | strong winds
result of will be rainfall especially affect
increased beneficiato observed during agriculture
temperatures. agriculture Prolongedain | cyclonesSalt | crops. Heavy
More frequent especially resulted in fall§ spray rader rains and salt
and prolonged | during dry in yield of fruit | iron roofing spray
dry conditions season. treesLandslide| impractical for | associated with
have affected However this | a major threat | rainwater cyclones are
yields of stable | might create | during heavy | catchment and| particularly
food crops such | favorable rainfall. this reduces harmful to
as yam and conditions for | Volcanic water agricudural
manioc in past-5| thetuber induced acid | availability for | crops.
10 years eating beetle | rainhas been | agricultural
that induces ro] destructive to | purposes.
inyams and | vegetable
other root gardens.
crops.
Forestry Warm Projected Increased Coastal forests| Coastal erosiot]
temperatures ma| increase in rainfall will are affected by| will be
cause plant stres| humidity and | help foest salt spray and | heightened
thereby affecting| wet conditions | growth sea level rise. | during cycloneg
forest yéld. may create including those and storm
favorable of invasive surgesffecting
conditiondor | species. Foresi coasal forests.
weed growth, | pests and
invasive specig diseases may
and pests. also flourish in
wet conditions.
Fisheries Increased Increased Severe and Increasd sea | Coastal erosiof
temperatures are precipitation rapid erosion | levels will will be
likely to induce | could lead to | of the coastal | affect coral heightened in
coral bleaching o erosion of the | areas is a majg growth and thig the event of
reef systems that coastal areas | problem for will impacton | storm surges
may trigger a important for | the islands and fisheries associated with
decline in fishing in the | this willworsen| Coastal erosiol cyclones.
productivity islands. with increased | may increase g§ Anecdotal data|
levels and affect and prolonged | a result of suggest loss of
the physical rainfall. rising sea coastal land as
functions of the levels. high as 100
systems. meters in some
areas during
past 50 years.
Livestock Increased Projected Increased Sea level rise | Cyclone
temperatures ma| increase in rainfall could | couldaffect induced storm
affect growth, humidity and | causesoil pasture growth| surgesand
production and | wet conditions | erosion and Salt spray may| floodingcould
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reproductive may create leaching affect pasture | result in
efficiency of favorable valuable soil | land and water| inundation of
livestock animals| conditions for | nutrients suply for farm lands
on the islands. | animal pests | important for | livestock. while cyclones
anddiseases | pasture growth can cause
and induce destruction to
growth ofless infrastructure
nutritive and equipment
pasture specie
Water supply | Increased Increased Increases in Sea level rise | Salt spray
temperatures precipitation rainfall will will causealt | associated with
coupled with could help alleviate water | water intrusion| storm surges
incidences of El | water shortage| shortage into and cyclones
Nino episode often provided there| underground | have rendered
mayresult in experienced or] is adequate wells and iron roofing
possible water | the islands capacity to coastal springs| impractical for
shortages given | especially dry | capture and rainwater
the high season. store water catchment ah
dependence of effectively. storage.
island However Flooding
communities on increased associated with
rainwater. rainfallcould cyclonesnay
Prolonged also case result in the
drought in the pollution of pollution of
past had resulted underground wells anabther
in people wellsard water sources
traveling by cano creeks that are on the islands.
as far as Liro to important
fetch water. during dry
season.
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Annex 4: FAO RPFS Sulprogramme 2.3: Climate Change Preparedness,

Adaptation & Mitigation

Main Thrust

Sub-programme Results

Improvng coordination among regional &
national disaster mitigation and manager
institutions and systems, with a focus on
information flow and capacity building

among farmers to prepare and respond t
natural disasters and adapt to and mitiga
the impactand threats of climate change

Build on thework being initiated by SOPA
aimed at assisting PIF countries to devel
their National Disaster Management Plar
and by SPC Land Resource Division (LR|
to ensure that PICs can access crop, forg
an agreforestry PGRhat will help them
manage natural disasters and climate ch
protection of ecosystems vulnerable to
natural disasters and climate change, an
appropriate irrigation technologies.

Participatory methods, such as Landcare
concept and approachmobilizing local
communities at grassroots level in care @
the land, to be promoted actively in
partnership with the successful ongoing
Landcare movement in Australia. Attenti
to improvediand management and soil
fertility improvement strategiesitiggpatory
development of land use plans and actio
frameworks, and the development and u
of GIS tools, towards improvedstaining
soil fertility and agricultural productivity.

Intermediate Outcomes:
0] Wider choice of agricultural technologies (e.gglalr
resistance/salt tolerance options)
(ii) Adoption of appropriate natural resource
management regimes by major stakeholders (in
coastal area and other critical ecosystems).
Immediate Outcomes:
0] Agricultural research and development activities
focused on increang the range of crop species an
varieties, with resistance or tolerant traits, initiate
and/or sustained at national and regional levels.
Integrated coastal management processes set in
motion and action plans at national;sational and
community leels prepared and under
implementation.
Land and water use strategies and action plans
prepared and implemented at national and local |
including environmental hotspots such as degrad
areas, critical watersheds and wetlands.
Close coordination anétmonization of sub
programme activities with climate chanigigation
and adaptation initiatives of other regional and
national institutions, including disaster preparedn
and mitigation programmes.
Main Outputs:
Component 1: Agricultural Diversifioati
0] Enhanced regional and national knowledge base
the issues, potentials, opportunities and constraif
relating to crop diversification, covering existing @
and tree genetic resources and resistant/tolerant
of crops and trees (pest, drougit sait) identified.
Skill gaps, training needs and capacity building
strategy and programme determined.
Laboratory and equipment of the MPPC in Kosra
and CePaCT in Fiji upgraded and operational.
A climate change adaptation collection (crops an
trees) fran sources in PICs and internationally
possessing desired tolerant traits established in
MPPRC or CePaCT.
Research and development personnel with enha
knowledge and skills intigsue culture and maero
propagation techniques for selected crops and
vaiieties for utilization in climate change adaptatic
strategies; b) farming systems development, inclt
soil amelioration/land husbandnmyd multiple
cropping practices tailored to specific circumstan
within the region/sulbegion.
National crop imprament programmes focusing
climate change adaptation provjdethanced PGR
collection, and screening, monitoring and
performance evaluation procedures in place.

(ii)

(iii)

(iv)

(i)
(iii)

(iv)

v)

Component 2: Integrated Coastal Area Management
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(ii)

(iii)

(iv)

v)

Component 3: Land and Water Management and Use

Enhanced regional and national knowledgg dra
the issues relating to unsustainable use and
management of coastal ecosystems, including
coastlines, coral reefs, mangroves and critical
watersheds/catchments.

Suitable species for the rehabilitation of coastal g
and integration into agforesty system identified
and evaluated, including for salt tolerance, pest 4
disease resistance, and fat growing characteristiq
National professionals with enhanced knowledge
skills on plant propagation techniques and
maintenance of planting areas ucdestal
rehabilitation and agforestry systems

A regional tree seed bank of timber, fruit and nut
trees established and made operational through
CePaCT.

Integrated coastal area management (ICAM)
approaches for coastal protection pilatedi tailored
to economic, social and environmental characteri
of the region/subregions.

@

(ii)

(iii)

(iv)
v)

(vi)

Component 4: Technical and coordination support to sub

Enhanced regional and national knowledge base
the issues relating to unsustainable use of land &
water resources, as basisdentifying mitigation
and/or adaptation options and frame needed acti
National professionals with enhanced knowledge
skills on sustainable land management approach
soil conservation methods, watershed managem
and efficient use of water fagriculture.
Institutional framework developed for participator
management of land and water resources, focusi
rehabilitatiorof environmental hotspots like degra
areas, critical watershed and wetlands. This inclu
formation and/or facilitatio of grassroots
organisations such as Landcare Graipsring
committees and focal points.

National Land use policies formulated or enhanct
Land resource database and GIS established, arn
national soil laboratories upgraded.
Research and developmemtgpammes on land ang
water use issues initiated.

programme

@

(ii)

Strategic and operational plans of the entire sub
programme prepared and communicated to all kg
regional and national organisations anef gidwrtners
in the region.

Regular interaction with regional and national
institutions responsible for nature resource and
environmental management and for disaster
preparedness and mitigat{oreluding SOPAC and
SPC/LRD)
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