MALL STATES
ONFERENCE ON
EA LEVEL RISE
MALE, 14 - 18 NOVEMBER 1869

nwon

SMALL STATES CONFERENCE
' ON
SEA LEVEL RISE

14 - 133 NOVEMBER 1989

REPORT

Prepared by:
Conference Secretariat
Kurumba Village, Republic of Maldives

Conference Coordinator: Hussein Shihab, Director of Environmental Affairs, Ministry of Planning and Environment, Male’ 20-05,
Republic of Maidives. Tet (960) 323825 Telex 66013 RADHUN MF Fax 325500 RIYAASATH



CONTENTS
1. Context
2. Introduction
3. Synthesis of Country Statements
4. Synthesis of Technical Papers:
- scenario setting

- vulnerability of small states

effects of SILR on ecosystems

perspective for the future
4. Conference Declaration
5. Appendices
- inaugural address (H. E. President M. A. Gayoom)
- key speeches (Hon. Abbas/Sir Shridath Ramphal)
- country statements
- technical papers
- agenda:
- meeting 1 (Senior Officials)
- meeting 2 (Ministerial)
- list of participants

- secretariat



CONTEXT

Industrial development and the progress of science and technology
within the last one hundred years has been rapid. Paradoxically
this development and progress, which has contributed so much to
the welfare of mankind, has precipitated potentially disastrous
changes in the Earth's atmosphere.

Development has led to the over-exploitation of the resources of
the Earth, urbanization, pollution of water, air and 1land,
immense volumes of waste, and the extinction of many plant and
animal species. The consequences of the degradation of the global
environment have only recently been clearly discerned.

Recent developments, including major industrial accidents, have
‘clearly demonstrated the international nature of environmental
problems: it is now obvious that environmental problems do not
respect the arbitrary borders of nations. However, of the issues
emerging in the international debate over the state of the
environment and its link with development as a whole, the
question of global warming, climate change and sea level rise was
largely ignored until 1987.

The President of the Maldives, H.E. Maumoon Abdul Gayoon,
follow1ng damaging high waves which hit the country in 1987, took
up the issue of the vulnerability of low-lying island states to
environmental hazards and called for an international response to
such issues. The theme of global warming, climate change and sea
level rise which he relentlessly pursued at the Commonwealth
Heads of Government Meeting (CHOGM) in Vancouver, at the United
Nations and at the Summit Meeting of the South Asian Association
for Regional Cooperation (SAARC) in Dhaka, all within a period of
less than a month, forcefully brought the issue of global
warming, climate change and sea level rise to the attention of
the international community.

"Climate Change: Meeting the Challenge", the report of the
Commonwealth Expert Group on Climate Change and Sea Level Rise,
was one of the results of his initiatives. The report emphasized
the need for action now, and the especial vulnerability. of the
small states. '

In the CHOGM in Malaysia, in October 1989, environmental issues
featured prominently on the agenda. Pres1dent Gayoom and his .
delegation took up the issue of the vulnerability of small
states,particularly to sea level rise. The Langkawi Declaration
adopted at the summit highlighted the vulnerability of low-lying
island countries and called for international support for
protecting the global environment.

It is in this context that the Government of Maldives initiated a
ministerial level conference of small states. on sea level rise.



INTRODUCTION

Aims and Objectives

It is becoming increasingly apparent that the global climate may
be changing as a result of human activities. The climate changes
anticipated in the next few decades are unprecedented. Human
activity since the industrial revolution has seriously changed
the world's atmospheric composition, causing increases in
carbondioxide and other greenhouse gases that have the potential
to cause global warming and consequent sea level rise.

A significant change in sea level in the small island states will
result in widespread shoreline erosion and inundation of low
lying areas as well as saline intrusions into freshwater
aquifers. In addition, global warming may increase the intensity
of hurricane and tropical cyclones affecting these areas.

For small island nations such changes arouse particular concern.
First, their often very low elevation means that for some states,

their future could be in jeopardy. Second, even a small increase

‘in sea level could. result in disproportionately large land

losses, since typically the length of their coastlines are very
large in relation to their land area. Third, many of these states
are already vulnerable to natural disasters and that
vulnerability is likely to increase.

It is for these reasons, and sensing the need for action now,
that the Government of the Maldives has decided to invite
ministerial representatives of small states to gather at a
conference to discuss appropriate actions which can be taken now
and formulate policies for the future.

The Small States Conference on Sea Level Rise, hosted by the

at a beginning to bring together the small states of the world to
discuss the problems of sea level rise and formulate an initial
strategy in responding to the threats faced due to sea level
rise. The Conference aimed at the assessment and exchange of

available scientific information regarding sea level rise,. and to .
endorse appropriate responses in respect of adoptive strategies

and internationally agreed preventive strategies.

Conference Participation _

The Conference was attended by representatives from 14 small
states in the Caribbean, South Pacific, Mediterranean and Indian
Ocean regions; delegations from ten states were each led by a
Minister. A number of resource persons/experts of international
repute; observers from many donor countries/agencies as well as
representatives from international, regional and non-governmental
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organisations also participated in the Conference.

Conference Methodology

A Senior Officials Meeting was held from 14-15 November prior to
the Ministerial Meeting from 16-18 November. The Senior Officials
Meeting heard various technical presentations from select experts
on specific topics related to global warming and sea level rise.
The Meeting also drafted the Conference Declaration which was to
be presented for adoption at the Ministerial Meeting.

A number of country statements from various small states as well
as some expert statements Wwere presented at the Ministerial
Meeting. These were non-technical in nature so that policy makers
will have little problem in understanding the complex scientific
issues involved. The Conference Declaration, known as the Male'
Declaration, was adopted unanimously at the conclusion of the
Ministerial Meeting on 18 November 1989. The Inaugural Address of
the Conference was delivered by His Excellency Maumoon. Abdul
Gayoom, President of the Republic of Maldives. The Secretary
' General of the Commonwealth, Sir Shridath Ramphal also spoke as
a special guest of the Government of Maldives at the Inaugural
Session of the Conference.

Organisational Matters

Both the Senior Officials Meeting as well as the Minister's
Meeting were chaired by the Head of the Maldivian delegation.
Representatives of Antigua & Barbuda, Tonga and Cyprus were
elected as Vice Chairmen of the Senior Official Meeting with
Mauritius as the Rapporteur. The Vice Chairmen for the
Ministerial Meeting were representatives of Brunei Darussalaam,
Antigua & Barbuda and Tonga. A representative from Mauritius was
again elected as the Rapporteur for the Ministerial Meeting. :




SYNTHESIS OF COUNTRY STATEMENTS

Delegates from the following small states presented country
'statements: Antigua and Barbuda, Barbados, Cyprus, Fiji, Grenada,
Kiribati, Maldives, Malta, Mauritius, Trinidad and Tobago and
Vanuatu.

An outstanding feature of the statements was the vulnerability of
the small states - most of which are low-lying island nations -
to adverse global climate change and sea level rise. The
countries are finding themselves increasingly prone to natural
disasters and expressed grave concern that global climate is
changing as a result of human activities that are altering
concentrations of greenhouse gases in the atmosphere and the
characteristics of the earth's surface.

Impacts

Should the predicted changes in climate and sea level rise occur,
the impact on the lives of the people of small states will be
enormous. However, the possible impact on various countries will
vary according to their size, geographic location and other
factors including the type of island (coralline or volcanic).
Potential impacts include:

- widespread shoreline erosion and inundation

- loss of coastline, beaches and wetlands and severe disruption
of coastal industries (especially fisheries)

- an increasing inland penetration of saline water affecting
drinking water and coastal ecosystems and salt water intrusions
in coastal fresh water aquifers.

- a higher frequency and greater intensity of hurricanes
-especially for the small states located in the "hurricane
belt".

- displacement of fishermen and villagers living in coastal areas
which is likely to seriously affect the 5001al and economic
structures of the countries concerned.

Actions Taken

Being increasingly aware of the potential problems of sea level
rise, small states have taken wide range of actions to meet the
possible impacts. Small states are playing greater and more
prominent roles in international conferences and are advocating
global action. They are also becoming party to international
conventions such as the Vienna Convention on the Protection of
the Ozone layer and the Montreal Protocol. Some small nations
have initiated pre-feasibility and feasibility studies to examine
the possible impacts of sea level rise. Others have installed
electronic tide and water level meters to monitor sea level rise.
National environmental action plans have been drawn up by some
countries while others have set up ministries charged with the



responsibility of providing basic essentials and rehabilitation
facilities. The most obvious and cost effective area where
efforts must be directed, it is felt, is the reduction of
greenhouse gas emissions by all states.

Perspectives for the future

For future action, the states have unanimously endorsed regional,
international and global programmes related to climate change and
sea level rise. International meetings and conferences provide an
important mechanism to share experiences and take joint action.
The need to mount a campaign to increase awareness of the
international community to the vulnerability of small states was
strongly emphasized. International cooperation for development of
alternative sources of energy, waste minimisation and recycling
are suggested. Efforts will be made to convince industrial
countries to accept their particular responsibility in the
reduction of greenhouse gas emissions and the need to develop
"trans-national ethic" and "mutualism" at the global level are
recognised. The necessity for adequate training of the personnel
who could be dealing with disaster situations is also emphasised.
Construction of major sea wall defences are envisaged. The need
for the international community, comprising both the developing
and the developed nations, to take up the challenge of mean sea
level rise as a global threat is emphasised. Small states will
continue to be dependent upon the reports and findings of
international conferences and meetings of technical groups such
as the IPCC, as they lack necessary expertise and personnel. The
importance of an international network for sea level monitoring
(e.g. G1l0SS), detailed dissemination of weather records and the
setting up of a new body to collate and undertake research are
also: suggested. One country, offered to be a focal point for a
monitoring network in the Caribbean region as it has the
necessary capabilities.



4. SYNTHESIS OF TECHNICAL PAPERS

Twelve international experts presented technical papers at the
conference. The papers have been synthesised under the following

themes:

1.
2.
3.
4,

Scenario Setting

Vulnerability of Small States to Sea Level Rise
Effects of Sea Level Rise on Ecosystems

Effects of Sea Level Rise on Resources

5. Perspectives for the Future

Abstracts of papers under each sub-heading is followed by a
summary of the discussions of the presentations.

1. Scenario Setting

1.1 "Evidence of Climate and Temperature Change and Sea

Level RiseM. . ...t ieeneennonoas Dr. Richard Warrick.

The atmospheric concentrations of carbon dioxide,
methane, nitrous oxide and the CFCs - the principal
greenhouse gases - have been increasing. For example,
C02, the main greenhouse gas, has increased by about 25%
over the last 200 years. The record of global-mean
temperature changes indicates that the world has warmed
by about 0.5° C over the last 100 years. Although there
is no direct evidence that this is due to the
"greenhouse effect", this observed warming is not
inconsistent with cllmate model predlctlons of warmlng
over the same time period. o

There is considerable uncertainty regarding future
global warming. The "best estimate" is that, by the year
2030, the world will be 1-2 © C warmer than today (a
full range of uncertainty gives 0.5-2. 5° c). It is

- generally agreed that, as a result of global warming,

sea level will rise.:The.best.estimate is that sea level .
will rise roughly 15-30cm by the year 2030, with the
possibility (albeit remote) of over 40cm, or as little
as 5cm. In many regions, the impacts of such changes are
likely to be "felt" through changes in the frequency of
the climatic extremes - floods, droughts, storm surges,
etc.



1.2

"An Overview of Causes and Effects of Sea Level Rise"
(With emphasis on the Maldives)........Dr. James Titus.

The stable sea level of the last several thousand years
has permitted people and other species to develop
coastal areas much more extensively than would:- have been
possible with a more rapidly rising sea. In river
deltas, coral atolls, estuarine ecosystems, barrler
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in a sensitive balance with the level of the seas.:

An accelerated rise in sea level would upset: this
balance: lowlands and wetlands would be inundated,-
beaches would erode, flooding would increase, and
coastal water supplies would become saltier.
Fortunately, measures are available to mitigate these
impacts. Although many of these measures need not be
implemented for several decades, there are a number of
low cost options that will be effective only if
implemented soon.

Perhaps most importantly, it may take a few decades for
nations to decide how they intend to respond. Therefore,
small states should begin today to identify implications
and response strategies. The most important first step
would be to survey elevations for representative
transects, so that nations will know how much land they
are likely to lose. Next, a number of possible responses
should be specified. Finally, for each of the possible
responses small states should examine the cost, equity,
legality, and ability to perform under uncertalnty for
each of the options.

It is clearly in the interest of small island states to
curtail global warming and sea level rise. The nations
represented here have small populations and land areas;
but they have already had and will continue to have a
major impact on the process by which society comes to
terms with global warming and rising seas. To ensure
that their perspective is fully considered, the small
states should send representatlves to all IPCC meetings

"on sea level rise.

"Measuring Sea Level Changes"...Dr. David T. Pugh.

Sea levels are variable in both space and time. The
undisturbed global sea level surface, the geoid, varies
from a geometric ellipsoid by + 100m; oceanographic
effects, including winds and currents, cause the actual
mean surface to vary from the geoid by + 1.0m. Monthly
and annual sea levels vary from the longterm mean by +



0.05m due to oceanographic variability and there are
also change over periods of several years. Estimates of
longterm sea level trends from 5-10 years of data are
notoriously misleading. Measurements of sea level trends
are also affected by local vertical land movements.
Present measurements at each site determine only the
relative movement of land and sea. The World Ocean
Circulation Experiment (1990 1995) will help to
understand and remove the monthly and annual variability
from sea level records. New geodetic technique will
allow land movement to be determined to within 0.02m. As
a result, local sea level series may in future be
adjusted for these two effects: the remaining series
will give clearer and earlier indication of global sea
level rise. The Global Sea Level Observing System of the
IOC has to serve many purposes including the detection
of longterm trends. Some forty five countries have
already agreed to participate. Characteristics of the
network must include permanence, high vertical precision
and stability. Financial support is necessary for key
activities to proceed, but without these measurements,
planning for the impacts of sea level rise will be
speculative and potentially misdirected.

DISCUSSION

1. = Both speakers gave realistic pictures and not
alarming ones. A study has just been released by
the Marshall Institute of United States which 1s
almost identical to the review presented.

2. ° The problem of relative sea level changes
basically revolves around four factors:
1. Land tectonic movement
2. Sunspot frequency
3. Meteorological land factors.
4. Greenhouse effect
Has anybody correlated these four factors to
determine the relative contribution of each?
(Question raised by UNICEF Representative)

3. Each of these has been studied separately. In
terms of sea level changes over a period of
hundreds of years the geoid is not a relevant
factor.

(Answer given by Dr. David T. Pugh)

4. There has been a lot of attention focused on
possible correlation between sunspot activity and
climate change in the past. Up to now there is no
verified relationship between sunspot activity and




































