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THE THREAT OF ACCELERATING SEA LEVEL RISE:
THE INTERNATIONAL RESPONSE
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This paper presents an overview of the international response that has
been generated as a result of the perceived consequences of climate change
induced sea level rise. The paper will examine thescientific data regarding sea level
rise; the potential impacts on coastal areas; the international community's efforts to
focus world attention on this problem; and the recommendations thatare likely to be
put forth at the upcoming U.N. Conference on Environment and Development.

Introduction

During the week of March 9-13. 1992, 114 representatives of 33 nations
and 10 regional and international organizations gathered in Margarita Island,
Venezuela, to formulate recommendations for addressing the worldwide threat of ac
celerating sea level rise. This meeting, under the auspices of the Coastal Zone
Management Subgroup of the Intergovernmental Panel on Climate Change (IPCC),
highlighted once more theseriousness with which many countries, particularly small
island states and those with low-lying deltaic areas, view this problem. It also
underscored the uniformity of opinion that more needs to be done by the
international community tosupport sound coastal zone management planning.

Climate Change and Sea Level Rise

The IPCC First Assessment Report, issued in August 1990, provided a
"best estimate" of likely worldwide mean sea level rise of 6 cm per decade over the
nextcentury undera "Business as Usual" scenario, with an uncertainty range of3 to
10 cm per decade. This could lead to as much as a 1-meter rise in sea level by
2100. If greenhouse gases are reduced or stabilized by 2030, the level of change
would still be an estimated 44cm by 2100, because of the lag between warming in
the atmosphere and its effect on the oceans. (IPCC, 1990a)
The IPCC supplement to the First Assessment Report, released in February ofthis
year, slightly decreased estimates of the rate of global warming. This was reported
at the Venezuela meeting by a representative of Working Group I. But, the figures
still point in the direction of increasing sea level rise, and that presents a very real
concern to many nations. To understand the context in which countries view the
threat of sea level rise, it is important to review briefly the current scientific
understanding regarding this subject.

Predicting global sea level is a difficult problem. While tide gauge data from
around the world are one of the most useful of long time series data sets available
for studying climate and global change, there is still an open question as to how
reliable a global sea level trend can be determined from this record. The measure
ments are affected by meteorological phenomena, including the astronomical tide,
changes in atmospheric pressure, wind, river discharge, ocean circulation, water
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density, and added water volume due to melting of ice. The measurements are also
affected by land movement due to glacial rebound or subsidence. All of these
phenomena produce signals larger than the estimated 1- to 2-mm-per-year
estimated sea level rise signal (Parker).

To date, research points to an increase in global eustatic sea level rise,
although howmuch will occurover the nextcentury is still difficult to gauge. Despite
this fact, however, concern has been heightened through the IPCC process and by
the results of recent modeling efforts, which have produced results with ranges of 20
to 100 cm. This has produced just enough uncertainty to trigger many countries into
action.

Why the Concern?

The consequences of even a 30-cm rise in sea level are considerable.
While the impacts would vary from region to region and depend on the type of
coastal regime, the list of problems staggers the imagination (IPCC, 1990b):

More severe storm damage and flooding;

Inundation,erosion and recession of protective barrier beaches and shorelines;

Destruction or drowning of coral reefs and atolls;

Disappearance or redistribution of wetlands;

Increased salinity of rivers, bays and estuaries;

Reductions in biological diversity;

Wildlife extinctions;

Loss of beaches, lowlands and spits;

Loss of coastal structures, both natural and man-made; and

Changes in biophysical and biochemical properties of
the coastal zone.

The coastal zones of the world are fragile environments that are vital to
sustaining life. For many countries the consequencesof any such impacts would be
devastating both environmentally and economically. But, the ultimate consequence
for some could be total inundation, as might well be the case for many small island
states and inhabited coral atolls. In the end it is the human and social dimension that
drawsone to this problem and the effects are dramatic. More than 60 percent of the
world's population resides along the coast; 300 million people live in highly
vulnerable low-lying coral atolls, islands, or deltaic areas, with 100 million within
reach of a 1-meter rise in sea level. As populations and development continue to
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grow in coastal areas, accelerated sea level rise will exacerbate threats to life,
property, and natural resources.

The IPCC Process: WoiWng Group III

IPCC Working Group III, the Response Strategies Working Group, was
created in 1988 and quickly divided into four subgroups: Energy and Industry,
Agriculture and Forestry, Resource Use Management, and Coastal Zone
Management. The Coastal Zone Management Subgroup (CZMS) had the task to
provide information and recommendations on coastal zone management strategies
for the next 10 to 20 years and long-term policies dealing with adaptation to climate
change and sea level rise.

Under the direction of the chairs, The Netherlands and New Zealand, with
substantial support from Australia and the United States, two international work
shops were conducted in Miami, Fla. (November 1989) and in Perth, Western
Australia (February 1990). Representatives from nearly 70 countries, including 50
developing countries attended these workshops. Each workshop produced a report
along with recommendations. These in turn were consolidated into a major CZMS
report entitled: Strategies for Adaptation to Sea Level Rise, which was completed in
November 1990.

The CZMS report included recommendations for coastal nations to
implement by2000 comprehensive coastal zone management plans dealing with sea
level rise and the other effects of climate change; identify coastal areas at riskfrom
a 1-meter rise in sea level; and assess the implications of response measures. In
their simplest terms these include:

Retreat abandonment of the land and structures in vulnerable areas
and resettlement of inhabitants;

Accommodation: continued occupancy and use of vulnerable areas
through adaptive modifications; and

Protection: defense ofvulnerable areas, especially population centers,
economic activities and natural resources.

Each response strategy has different implications for different coastal
resources and is best implemented within a framework of integrated coastal zone
management. The IPCC also recognized a need to provide coastal countries,
including small island nations, in the context of their socioeconomic development,
technical assistance to implement these response strategies.

The work of the CZMS was spirited and had significant grassroots and
developing country participation throughout the process. This not only resulted in a
strong report but, also built the foundation for the work that was to follow in
assessing coastal vulnerability, developing a common methodology for gathering
information, and conducting specific case studies. (Carey and Mieremet, 1991)
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The International Response

Sea level rise and coastal zone management are issues being considered
in at least two important international forums: the Intergovernmental Negotiating
Committee (INC) for a Framework Convention on Climate Change and the United
Nations Conference on Environment and Development (UNCED).

Without waiting for a global convention on climate change or for UNCED,
several member countries of the CZMS formed an ad hoc steering committee to
provide technical assistance on a bilateral basis to interested developing countries.
These countries include The Netherlands, Australia, the United States, France,
Japan, and the United Kingdom. With subsequent strong support from the IPCC
Secretariat, the group undertook three very specific tasks:

Task 1. In August 1991, a questionnaire was distributed asking coastal
nations to identify the status of their efforts to address sea level rise. The results of
the survey indicated that nearly 90 percent of those who responded (37 countries)
expect that all or portions of their coastlines will be vulnerable to sea level rise. But,
only 30 percent had conducted an impact study of sea level rise on their coastal
resources and fewer than 20 percent had studied potential response options or had
some form of coastal zone management plans (IPCC, 1992).

Task 2. The Netherlands and the United States cooperated in the
development of a common methodology for conducting vulnerability assessments.
The methodology (Table 1) provides a step-by-step process that can be used to
gather relevant data on resources at risk and assist in developing appropriate
response strategies. More importantly the methodology can be replicated in different
countries and provide for an ability to make cross comparisons of an equivalent
basis—something that was lacking in the presentations made at the Miami and Perth
workshops. The common methodology includes consideration of the present sea
level, a 0.3-meter, and a 1.0-meter sea level rise by 2100. These represent the low
and high estimates in the 1990 IPCC First Assessment Report.

Task 3. An organized effort was made to initiate specific case studies of
sea level rise, its impact, and likely response strategies focusing primarily on devel
oping countries. The case studies were targeted to be representative of islands
including atolls, deltaic areas, and continental areas with varied coastlines. While
initially only 6 to 10 studies were envisioned, the response from the international
community and developing countries was overwhelming. In the end almost 30 case
studies were completed, many using the common methodology. Not surprisingly,
many of the world's most developed countries, such as The Netherlands, France
and the United States, are also conducting similar vulnerability studies.

As this process unfolded, the core group of countries developed a strong
working relationship with the United Nations Environment Programme (UNEP) Office
of Coastal Areas/Program Activity Center, in Nairobi, Kenya, which manages the
international Regional Seas Program. UNEP has become a major supporter of the
effort and is advancing the international interest in coastal zone management
generally. One of the case studies sponsored by the United States involving the
Marshall Islands was administered by the South Pacific Regional Environment
Programme, a coordinating body of the Regional Seas Programme in the South
Pacific.
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Overall, the level of international interest and support for the work of the
CZMS was overwhelming and well beyond what is the usual response to
international coordinating efforts. In many waysthis maybe attributed to the fact that
the participants, while representing different countries, were experts knowledgeable
about their countries' coastal conditions. Representatives also included policy-level
officials that are beginning to integrate this information into decisionmaking, a
process the CZMS strongly encourages.

A number of small preliminary workshops with groups of experts were held
in Caracas, Venezuela (January 1992), and in Colombo, Sri Lanka (February 1992),
to assess the status of coastal zone management in those regions. But, the major
focus of the CZMS was on Margarita Island, Venezuela, in March 1992. Out of this
meeting would come thefinal recommendations to the Intergovernmental Negotiating
Committee (INC) on a Framework Convention for Climate Change and to UNCED,
through the IPCC.

Margarita Island, Venezuela

The Margarita Island meeting was both a culmination and a celebration of
more than three years of work. Many of the participants had been with this process
from the outset and had seen the work of the group increase in its visibility and
importance as the international community organized itself for UNCED. The meeting
was hosted by the Venezuelan Ministry of Environment and Natural Resources. As
evidence of the importance attached to this meeting and the subject, the week was
opened by an address from WMO Secretary General G.O.P. Obasi. Also in
attendance, Ambassador Robert Van Lierop, the U.N. Ambassador from Vanuatu,
chairof the INC working group on legal and institutional mechanisms, and chairman
of AOSIS (the Alliance of Small Island States), a powerful force in both the INC and
UNCED negotiations.

Based on the 28 case studies presented at the workshop some extremely
significant findings have emerged that underscore the urgency for action now.
Without appropriate coastal response strategies, a rise in sea level of 1 meter would
double the number of people worldwide vulnerable to coastal storm surges and
threaten half the world's remaining coastal wetlands. In many cases the cost of the
retreat or accommodation strategy can be as expensive or more expensive than the
traditional protection response of building sea walls, dikes, etc. In many cases, for
small developing countries, particularly small island nations, the costcan be large or
prohibitive when compared with the gross domestic product. National coastal zone
management planning is essential for the implementation of response measures to
sea level rise. Response strategies affect almost every aspect of coastal activities
and need to be considered in a comprehensive way.

While many comments were made concerning the use of the common
methodology, by and large many felt that it was useful and allowed for some
structure to the case studies and ability to compare some of the data collected.
However, some developing countries found itdifficult to fully apply the methodology
because they lacked much of the required data. Such findings point to the need for
increased data collection and international assistance. The case studies to be
presented in the final workshop report cover small islands, deltas, and continents
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(including large islands). The following three topics served as focal points for the
review groups at the workshop.

Small Islands. Seven ol the case studies involved small low-lying islands
whose land mass lies within 3 meters of current sea level. Island ecosystems
include coral reefs, sandy beaches, mangrove forests, and hard rock cliffs. Current
human activities (e.g., water extraction, pollution, sand and coral mining, and
construction) are increasing the vulnerability of small islands to sea level rise. On the
islands of Antigua, Kiribati, St. Kitts-Nevis, Moorea in French Polynesia, and the
Marshall Islands, critical agricultural and tourist areas were shown to be at risk with
little area available for retreat. In most of these islands the economic base is almost
totally dependent on the narrow coastal zone.

Deltas. In the larger deltaic areas of the world, particularly in Asia, the most
striking feature is the density of population. In Bangladesh alone, 110 million people
live in an area of just 144,000 km2. The case studiesof Bangladesh, India and Egypt
show how vulnerable these areas would be to increased sea level rise. In extremely
flat deltaic areas, a 1-meter rise would cause shores to retreat several kilometers,
displacing hundreds of villages and depriving millions of people of their means of
subsistence. In many of these areas the retreat option may not be viable just
because of the sheer number of people involved.

Continents (and Large Islands). Coastal nations with predominantly
continental shoreline environments have the benefit of elevation, inland space, and
more stable coastal regimes to pursue varied response strategies. However, many
of the problems associated with sea level rise will be experienced on a regional or
local level. The case studies, in countries as geographically diverse as Argentina,
France, Mexico, Nigeria, Peru, Poland, Senegal, Venezuela, and the United States,
all contain elements that pointto commonproblems, such as loss of critical wetlands
and habitats, erosion, vulnerability of coastal infrastructure, and impacts on
agricultural areas. Therefore, these areas present no less of a challenge for the
development of response strategies and critically need vulnerability assessments.

Conclusions

The "bottom line" coming out ol the Venezuela meeting reaffirms and
expands on the recommendations put forth in the IPCC First Assessment Report,
namely that: all coastal countries need to start now to assess their vulnerability and
develop coastal zone management plans that include measures to reduce vulnera
bility; international guidelines on coastal zone management should be developed to
guide these efforts; increased support should be provided to international
organizations that are implementing systematic observation and monitoring net
works; and international financial aid and development agencies need to consider
vulnerability to sea level rise and coastal zone management planning in their
decisionmaking.

These recommendations are likely to find support in the language of the
UNCED Agenda 21, the Framework Convention on Climate Change, and supporting
documents that will be debated in Rio de Janeiro, Brazil, this coming June.

In fact, at the fourth and final UNCED PREPCOM meeting in New York last
month, language in support ol coastal zone management was retained in the
Agenda 21 document. Itcallson coastal states to, "commit themselves to integrated
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management and sustainable development of coastal areas and the marine
environment under their national jurisdiction."

One interesting section of the current document says that, "States should
cooperate, as appropriate, in the preparation of national guidelines for integrated
coastal zone management and development, drawing on experience, including a first
global conference to exchange experience in the field that could be held before
1994. (UNCED, 1992)

It will remain to be seen what impact the developing countries and, in
particular, the small island states will have on the UNCED outcome. It is clear,
however, that the IPCC CZMS sea level process has sensitized the international
community to the need for sound coastal zone management and paved the way for
international action.
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Table 1. The seven steps for assessing vulnerability to sea level rise.

1.Delineate case study area and specify sea level rise boundary conditions.
2. Inventory study area characteristics.
3. Identify relevant development factors.
4.Assess physical changes and natural system responses.
S.Formulate response strategies and assess their costs and effects.
6.Assess the vulnerability profile and interpret results.
7. Identify actions to develop a long-term coastal zone management plans.
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