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AUTHOR’S NOTE

This work arose from a preliminary report to the United Nations
Environment Programme who funded an exploratory study on the topic named
in the countries named by Dr. Patrick Nunn and other staff and students of
the University of the South Pacific (USP). The work discussed is the result of
investigations by the University of the South Pacific team in co-operation with
governmental contacts in urban centres as follows; Suva, Labasa and Savusavu
(Fiji), Apia (Western Samoa), Nuku’alofa and ’Ohonua (Tonga) and Tarawa
(Kiribati).

Student researchers were funded under grant 0703-8701 from the
University of the South Pacific and with funds from the United Nations
Environment Programme (UNEP) administered through the Association of South
Pacific Environmental Institutions (ASPEI), chaired by Dr. John Pernetta of the
University of Papua New Guinea. Funds were also received from the latter

source to assist in the preparation of reports, including this working paper.

It is a pleasure to acknowledge the help I have received from various
colleagues at USP since this research commenced in November 1987,
Responsibility for data analyses and unattributed opinions expressed in this
working paper remains mine alone. It is emphasised that many results are
preliminary, many sources of data as yet untapped and, consequently, some
specific remarks may be in error. For these reasons, it is requested that this
working paper is not quoted clsewhere without the author’s written permission.

I am grateful to Keresi Tabete for help in preparing the final draft.

.Dr. Patrick D. Nunn
October 1988, Suva,



" FUTURE CHANGES IN SEA LEVEL

The burning of fOSSll fuels, rmclpally since the mxd-nmctecnth century,

‘and certain synthetic materials has led to a 20-30% increase in the amount of

carbon dioxide in the atmosphere (Keeling et ql. 1982) and an increase from

_negligible proportions of certain trace elements in the atmosphere (Ramanathan

¢t al, 1985). Principally through the operation of the ‘greenhouse effect’
(Figure 1), this has led to a global warming, discernible in meteorological
records from at least the 1940s onwards (Jones et al, 1986), although there is
some dispute as to whether this has been a truly global phenomena (Mitchell,
1963).

This situation has been exacerbated by the clearance of vast areas of

~ forest, which had previously been responsible for absorbing much atmospheric
~ carbon and maintaining, it is thought, a state of equilibrium in the atmosphere

" between the amount of carbon dioxide relative to certain other gases (Bolin,

1977; Woodwell, 1578). The current release of carbon into the atmosphere from

- the combustion of fossil fuels is about 5 x 10!® grams annually. It is estimated

that an additional 0.5-4.7 x 10 grams is contributed from deforestation
(Woodwell, 1987).

There is no consensus as to the amount by which mean global

* temperature will increase; estimates vary between 1.5-5.5°C (34.7-41.9°F) by

the year 2100 (National Academy of Sciences, 1977). The increase in
atmospheric carbon dioxide between 1880 and 1975 should have increased the

mean global temperature by 0.3°C (Manabe, 1971).

3

A clear possibility is that this global warming, be it occurring at present
or likely to occur in the future, could cause some of the world’s ice masses to

melt and sea level to rise as a consequence with predictable effects on the

‘world’s coastlines (Hansen et al, 1981). This possibility is given added
credibility by the generally-accepted prediction that the temperature increase

in polar regions is expected to be between three and five times greater than
the average global increase (Schneider, 1975).
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The amount by which sea level is predicted to rise is not agreed upon
and Hoffman’s (1984) range of estimates (Table 1) are representative of most.
Estimates range from about half a metre to three and a half metres of sea-
level rise by the year 2100, Although many people might dispute the magnitude
of such estimates, the important point on which to focus is that there is
almost certainly going to be a sea-level rise. This will affect vast areas of the
world’s coastline and must be addressed in advance if social and economic
disruption is to be minimised. Such issues are much more important than

arguments about the precise magnitude and timing of the sea-level rise.

Sea level will not rise only as the result of land-ice melting. An
additional rise in sea level would result from the thermal expansion of ocean-
waters. A 2°C increase in mean global temperature would cause about a Im
.rise in sea level due solely to thermal expansion (National Academy of -
4 Sciences, 1977).

If all the land ice on the Earth melted, sea level would rise by about 66-
81m (Goudie, 1983; Gibb, 1988), but this is unlikely on the time-scale under
consideration. The actual amount that sea level would rise as a consequence of
the present global warming depends on the actual temperature increase, the
time-scale over which this occurs and, critically, which ice bodies would be
affected and which would not. In 1984, the United States National Research
Council agreed on there being a rise in sea level of around 0.45m by the year
2100. Compared to other predictions, this is conservative indeed. Other
authorities regard much greater increases in sea level as morc probable
(Mercer, 1978). The range of predictions is summarised in Table 1.

The considerable variation in predictions of future sea-level rise produced
by increases in the amount of atmospheric carbon dioxide reflects variations in
the parameters used in predictive models (National Academy of Sciences, 1977).
Most of these models have been specific to North America and Western Europe

and it is not possible to transfer their predictions uncritically to the Pacific
islands.




































































































































