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Pacific Sea-level Rise

The Intergovernmental Panel on Climate Change (IPCC)
‘best estimate’ of global sea-level rise is an increase of
about 50 cm by 2100. Current observational dataindicate
aregiond (i.e. for the Pacific) average sea-level rise of 2—
3 mm per year. Thisfalswithin the same range of magni-
tude as that produced by the global scenario. It is not
currently possible to state with certainty whether a clear
long-term trend exists, because detail ed recording of sea
level inthe Pacific Ocean hasonly been carried out since
1991. However, it isworth noting that based on datafrom

the 11 tide gauges installed in 11 Pacific island countries,
relative sealevelsin the South Pacific have been rising by
as much as 25 mm yr! since 1994%. This is more than 10
times the global rate of sea-level rise this century. This
finding is validated by satellite data which show an in-
creaseof 2—3cmyr?, particularly from PapuaNew Guinea
toFiji. Thecauseof thisvariationisnot clear, but appears
likely to be related to changes in ocean currents associ-
ated with El Nifio events
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Rising sea-level in a number of low-lying Pacific nations has caused some residents to relocate their homesinland

Already Inevitable Sea-level Rise

According to a SPREP-commissioned report from
Australia’ s Commonwealth Scientific and Industrial Re-
search Organisation (CSIRO), human emissionsof green-
house gases up to 1995, and the consequent global warm-
ing, mean a5-12 cm sea-level riseis aready inevitable?.
The oceans take some decades to fully absorb extra at-
mospheric warming, and the CSIRO estimates that this
sea-level riseresulting from human emissions up to 1995
would peak in about 2020-2025. The CSIRO, using agreed

IPCC scenarios, also studied likely future sea-level riseif
all countries met their Kyoto Protocol commitments, and if
technology madeit possibleto cease all human emissions
after 2020. Thisadmittedly optimistic scenario would pro-
duce asea-level rise of 14 —32 cm, peaking in about 2050.
Such an increase, even without the associated increased
height of storm surges coming off ahigher sealevel, isof
deep concern to the many small islands which are only
one metre above mean sealevel.

Human emissions of greenhouse gases up to 1995, and the consequent global warming,
mean a 5-12 cm sea-level riseis already inevitable?




Tropical Cyclone Risks

A second CSIRO report, also commissioned by SPREP,

shows that whilethereisno evidencethat there might be
achange in the numbers of tropical cyclones when CO,
atmospheric concentrations have doubled, it is consid-
ered likely that climate change will lead to some increase
(0—20 per cent) inmaximumtropical cyclonewind speeds
and lower central pressured. Thisincreasein cyclonein-
tensity raises concerns about damage from storm
surges—the dome of water forced ahead of the storm by
strong winds. Many small island nations are only one or
two metres above sealevel, and an increase in the height
of storm surgeswould mean greater risk that wavesdriven
by cyclonicwinds could sweep entirely over many inhab-
ited Pacific islands.

It is considered likely that climate change will
lead to someincrease (0 — 20 per cent) in
maximum tropical cyclone wind speeds

Recent Weather Changes

Region-wide studies have shown recent significant
changesin major weather patternsin the central and south-
ern Pacific. The El Nifio — Southern Oscillation (ENSO)
weather pattern has changed its behaviour noticeably
since 1976,* with more El Nifios, fewer La Nifias, the two
biggest El Nifios on record (1982 — 83 and 1997 — 98) and
the longest El Nifio on record®8’. Statistically these
changes are unusual, and some researchers have specu-
lated that they could be connected to global warming’.
These recent changes in El Nifio patterns have signifi-
cantly affected Pacific tuna catch volumes, resulting in
substantial reductionsin seasonal tuna catchesfor many
Pacificisland countries®. El Nifiowasalsoresponsible,in
1997 — 98, for severe droughts and water shortages in
many Pacific island countries, and for the extremely high
sea-level rise of some 25 mm, recorded across much of the
Pacific since 1994,

Another study, by New Zealand's National Institute of
Water and Atmospheric Research (NIWA), has pointed
to a strong connection between El Nifio events and the
occurrence of tropical cyclones in the Pacific®. For the
South West Pacific, the strong El Nifio years of 1996 — 97
and 1997 - 98 had the highest frequencies of tropical cy-
clones on record, with atotal of 32 tropical cyclones?©,

In another significant and substantial change in weather
patterns, the South Pacific Convergence Zone (SPCZ)—a
vast belt of stormsand winds—abruptly shifted eastwards
in 1977%, changing patterns of rainfall and sunshine in
every South Pacificisland country 1213, A NIWA-led study
found that the northern Cook Islands, Tokelau and parts
of French Polynesia have become substantially wetter
since the late 1970s, while Fiji, Tonga, Vanuatu and New
Caledoniahavebecomedrier. Central and western Kiribati,
Tokelau and north-eastern French Polynesiabecame 0.3°C
warmer between 1977 and 1994. Over thesameperiod these
countries became wetter and cloudier, with a 30 per cent
increasein rainfall compared with pre-1977 averages. For

New Caedonia, Vanuatu, Fiji, Tonga, Samoaand the south-
ern Cook Islands, average rainfall decreased by 15 per
cent after 1977

Rising sea level in Majuro, Marshall Iandsis
damaging the sea walls erected to protect the isanders
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One of the many effects of Cyclone Val which hit
Samoa in the early 90s




Pacific Temperature Rise

A joint New Zealand-Australian analysis of Pacificisland
weather records'® hasreveal ed that since 1920 the surface
air temperature rose by 0.6 — 0.7°C in Noumea (New Cal-
edonia) and Rarotonga (Cook Islands). This is greater
than the mean global increase. Based on data from 34
stationsin the Pacific Ocean region, from about 160°Eand
mostly south of the equator, surfaceair temperatureshave
increased by 0.3 — 0.8°C this century, with the greatest
increase in the zone south-west of the South Pacific Con-
vergence Zone (SPCZ). Thisisalsowell in excess of glo-
bal rates of warming. A joint NIWA/Hadley Centre study
has corroborated the warming in the Pacific, confirming
similar increases in surface ocean temperatures through-
out the South Pacific!

g —

The last sunrise of the millennium, Apia, Samoa.

Observed Recent Changes

There is a growing body of strong anecdotal evidence
acrossthe Pacific. Until recently scientific researchin the
region has been sparsely scattered, making it difficult to
definitively establish long-term trends. However, the in-
habitants of every Pacific island atoll and island insist
that what they are observing today isin many casesvery
different from what they knew one or more decades ago®®.

These disruptive changes are consistent with many of the
anticipated impacts of global climate change. They in-
clude extensive coastal erosion, persistent alteration of
regional weather patterns and decreased productivity in
fisheries and agriculture. Higher sea levels are making
some soilstoo salinefor cultivation of cropssuch astaro,
pulakaand yams. Coastal roads, bridges, foreshoresand
plantations are suffering increased erosion, even on is-
|landsthat have not experienced inappropriate coastal de-
velopment.

Recent devastating droughts have hit export crops and
caused serious water shortages in many Pacific island
countries, including the Federated States of Micronesia,
Fiji, the Marshall Islands, Papua New Guinea, Samoaand
Tonga.

There are increasing reports indicating the more wide-
spread and frequent occurrence of mosquito-borne dis-
eases such asmalaria. Malariaiseven being reportedin
the highlands of Papua New Guinea and the Solomon Is-
landswhere previously it wastoo cold for mosquitoesto
survive.

It istoo early to say if these observed changes are the
beginning of long-term climate change rather than further
manifestations of the natural variability of climate that
characterizesthe Pacificislandsregion. However, they are
the sorts of changes which can be expected as global
warming sparks climate change. Moreover, Pacific island
policymakers are aware of the warning from the IPCC that

future climate changes may also involve “surprises”.
These arise from the non-linear nature of the climate sys-
tem. Asthe IPCC has said, by their very nature, future
unexpected, large and rapid climate system changes, as
have occurred in the past, are difficult to predict.

Climate change, once started, continues to intensify for
decadesif not centuries. If the observed changes noted
above areindeed precursors of global climate changeim-
pacts, then the Pacific’s many small island countries and
territoriesface serious, wide-reaching and long-term con-
sequences of human emissions of greenhouse gases.

Persistent alteration of regional weather patterns explain
migration of common fish species from Pacific coasts,
reducing productivity in fisheries




Pacific Island Countries Research
Sea-level Monitoring

A joint venture between SPREP and Australia’ s National
Tidal Facility has seen the installation of SeaLevel Fine
Resolution Acoustic Measuring Equipment
(SEAFRAME) in 11 Pacificisland countries: Cook Islands,
Fiji, Kiribati, Marshall Islands, Nauru, PapuaNew Guinea,
Samoa, Solomon Islands, Tonga, Tuvalu and Vanuatu.

Sea Level
Fine
Resolution
Acoustic
Measuring
Equipment
(SEAFRAME)

Greenhouse Gas I nventoriesand Mitigation Analysis

Thirteen Pacific island countries—Cook Islands, Feder-
ated Statesof Micronesia, Fiji, Kiribati, Nauru, Niue, Papua
New Guinea, the Republic of the Marshall I slands, Samoa,
the Solomon Islands, Tonga, Tuvalu and Vanuatu—have
ratified the UNFCCC. With assistance from the Pacific | s-
lands Climate Change Assistance Programme (PICCAP), a
SPREP project, ten have compiled inventories®® showing
each country’ sgreenhouse gas emissions!’; assessment
of how to reduce those emissions'®; assessment of each
country’s likely vulnerability to climate change and sea-
level rise; and eval uation of adaptation optionsavailable
to each country*°.

The greenhouse gas emissionsinventories provethat the
Pecific islands region’ s contribution to global warming is
minuscule. Theregion contains0.12 per cent of theworld's
population and produces approximately 0.03 per cent of
global CO, emissions. Per capita emissions from the Pa-
cific islands region are approximately 0.96 tonnes per
year—well below the global per capitaemissionsin 1996
of 4.02 tonnes.

Themitigation analysescarried out by national officialsin
13 Pacificisland countries have identified awide range of
options for reducing the region’s greenhouse gas emis-
sions, in the areas of reducing dependency on imported
fossil fuels, enhancing renewable energy supply and im-
proving energy efficiencies.

Vulnerability and Adaptation Assessments

In asix-month certificate training programme run first by
the University of Waikato (New Zealand) International
Global Changelnstitute (IGCI) and now transferred to the
University of the South Pacific in Suva, Fiji, two national
officials from each of 11 countries studied how to scien-
tifically assesslikely vulnerability and adaptation options.
These national assessments of climate change vulnerabil-
ity and adaptation now form the basis of needsand priori-
ties for adaptation within the framework of sustainable
development.

Pacific island countries identified the following areas as
priorities that need urgent action: coastal zone, agricul-
ture, water resources, human health, biodiversity and ma-
rine resources, tourism, food security, capacity building,
institutional strengthening, governance, management and
planning.

Regional Computer Mode

Global computer models do not have enough detail to
adequately inform Pacific island planners. The vulner-
ability assessments carried out by Pacific islands offi-
cials are being fed into a regional computer model
(PACCLIM) being developed by the IGCI in Hamilton,
New Zealand. The PACCLIM model will provide essen-
tial detailsby sector, allowing Pacificisland Governments
to assess what they have the capacity to do, and what
they can afford to do, as climate and sealevels continue
to change.

Thirteen Pacific island countries—Cook
Islands, Federated States of Micronesia,
Fiji, Kiribati, Nauru, Niue, Papua New
Guinea, the Republic of the Marshall
Islands, Samoa, the Solomon Islands,
Tonga, Tuvalu and Vanuatu—have rati-

fied the UNFCCC




Pacific | dands M eteor ological Service Coordination
and Collaboration

The South Pacific Regional Environment Programme
(SPREP), the Australian, French, New Zealand and United
States meteorological services, the United States National
Oceanic and Atmospheric Administration (NOAA) and
the World Meteorological Organization (WMO) work to-
gether to support continued strengthening of the capabil-
ity of the Pacific region’s national meteorological serv-
ices, to meet the growing demand for improved weather
and climate services and products®?!. SPREP also col-
|aborates with the EU funded Cyclone Warning System
Upgrade Project (CWSUP), implemented by the South
Pecific Forum Secretariat to improve rapid dissemination
of information, resources and communications for tropi-
cal cyclonewarning servicesin theregion. SPREP, in col-
|aboration with NOAA, the US National Weather Service
and CWSUP providesthe Emergency Managers Weather
Information Network (EMWIN), a satellite based commu-
nication system for rapid dissemination of warningsand
other weather products and services to meteorological
servicesin the Pacific islands region

Collaboration with Global Climate Research

Improved climate predictions will assist the region miti-
gate the impacts of climate change. The United States
Department of Energy (USDOE), the University of Califor-
nia, Los Alamos, and SPREP are implementing a climate
research studiesproject: the Atmospheric Radiation Meas-
urement Program (ARM)?2. Thisresearch aimstoimprove
understanding of the roles of clouds and radiation (solar
and terrestrial) in the climate system, and to reduce the
uncertainties that plague atmospheric general circulation
models(GCMs). Two research Atmospheric Radiation and
Cloud Stations (ARCS) have already been installed in
Manus, Papua New Guinea, and in Nauru. A third siteis
being considered for implementation in the year 2001 at a
yet undetermined location.

Pacific isand countries identified water resources as one of
the priority areas that need urgent action

The array of instruments
which measure surface radiation
balance on Manus Island, Papua New Guinea

Atmospheric
and Cloud
Sation (ARCS)
on Manus
Island, Papua
New Guinea
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