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EXECUTIVE SUMMARY

The Global Climate Observing System (GCOS) Secretariat held the first of 10 planned
regional workshops on improving observing systems for climate on 14-15 August, 2000 in
Apia, Samoa.  The impetus behind this workshop, as well as for the workshops to follow, is
Decision 5/CP.5 of the 5th Conference of the Parties (COP) to the United Nations Framework
Convention on Climate Change (UNFCCC).  This decision recognizes the need to identify
the priority capacity-building needs of developing countries related to participation in
systematic observation and invites the GCOS Secretariat, in consultation with relevant
regional and international bodies, to organize regional workshops on this issue.

The South Pacific Regional Environment Programme (SPREP) collaborated with GCOS in
the organization of the Workshop, and SPREP, as the principal regional entity concerned
with climate variability and change, will take the lead in co-ordinating and implementing the
actions specified in the Workshop Resolution (see Annex I).  Significant support for the
Workshop was provided by the World Meteorological Organization (WMO), the United
Nations Environment Programme (UNEP), the United States of America, and Australia.  The
participants of the Workshop included the meteorological service directors from some 20
Pacific Island countries and a number of climate change coordinators from the same
countries.  The principal goals of the Workshop were:

• To assist participants in identifying regional deficiencies in global observing systems for
climate;

• To assess priority observing system needs and funding required to enable countries to
overcome deficiencies in observing systems and to allow them to collect, exchange, and
utilize data on a continuing basis; and

• To initiate the development of regional action plans and proposals to fund improvements
in observing systems.

Day 1 of the 2-day Workshop consisted principally of two sets of presentations (see the
Workshop agenda in Annex II).  The first set was designed to familiarize participants with
GCOS, help them understand the linkages between GCOS and the UNFCCC, and inform
them about the possibilities, especially through the Global Environment Facility (GEF), for
funding to improve climate observing systems in the Pacific region.  The second set
reviewed the status and needs of observing systems in the Pacific region, addressing in turn
the question of why improved observations are important for the region and the globe, and
the deficiencies and needs of key meteorological, oceanographic, and terrestrial observing
systems.  A key presentation was given on the present status of climate observing systems
in the Pacific region and of proposed development projects to address the deficiencies
identified. The presentation was based on the findings from a recently completed study, The
Pacific Meteorological Services: Meeting the Challenges.  This report, commonly known as
the “Needs Analysis,” provides SPREP members with an important head start in identifying
climate observing system needs and in developing a regional action plan to address these
needs.

Day 2 of the Workshop began with a presentation by Dr John Zillman, who introduced a
discussion paper specially prepared for the Workshop on “Developing an Action Plan for
Improved Climate Monitoring in the Pacific.”  The remainder of the day was devoted to group
discussion of regional priorities and consideration of next steps to take in realizing the
ultimate GCOS objective of making real and significant improvements in climate observing
systems in the region.
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Discussions during the Workshop identified a number of important issues associated with
improving observing systems for climate in the Pacific region, including:

• The significance of the Pacific region to global climate monitoring and prediction and the
importance of effective observing systems in the region;

• The importance of setting discussions of climate observing systems within a regional
context that reflects Pacific values, aspirations, needs, and circumstances;

• The value of approaching climate observing systems in the context of an emerging
Pacific islands framework on climate variability, climate change, and sea level rise that
meets national, regional, and international needs for climate information, including, but
not limited to, requirements associated with successful implementation of the UNFCCC;

• The recognition that most climate impacts are felt at local and regional levels and that a
regional approach to observations for climate will provide the cost-effective provision of
climate information, products, and assessments to support the development of regional
response strategies;

• The value of addressing climate observing system needs and opportunities as part of an
end-to-end system that moves from observations through the management, production,
delivery, and application of useful and usable information products;

• The importance of a more complete understanding of regional climate information needs
and the need to effectively engage regional decision-makers (communities,
governments, and businesses) as partners in the design, development, implementation,
and application of observing systems for climate;

• The benefits of undertaking a mix of region-wide and national activities to meet
international (UNFCCC) requirements as well as targeted “pilot projects” to meet specific
regional needs;

• The importance of identifying needs and opportunities for integration across the
individual components of a global climate observing system;

• The value of identifying and engaging appropriate partners in the development and
implementation of an Action Plan to improve observing systems for climate in the Pacific
and of approaching potential donors with requests to support  proposed activities that are
appropriate to their interests, missions, and responsibilities; and

• The opportunity to use the development and implementation of a Pacific GCOS Action
Plan to enhance cooperation and communication among partners at all levels.

The concept of a Pacific GCOS that emerged from discussions at the Workshop is shown
schematically in the Figure.  Using the imagery of a Samoan fale (open-sided house), the
figure suggests the evolution of a Pacific GCOS that is supported by individual GCOS
components (including the GCOS Surface Network (GSN), the GCOS Upper-Air Network
(GUAN), and the Global Atmosphere Watch (GAW), and the climate-related networks of the
Global Ocean Observing System (GOOS) and the Global Terrestrial Observing System
(GTOS)) and provides a regional capability to develop climate information products that
address a variety of national, regional, and international needs and responsibilities.
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The partners in the Pacific GCOS fale would include national meteorological and
hydrological services; relevant national, regional, and international organizations and
programmes; scientific and educational institutions and programmes in the region; and the

.

users of GCOS information products in Pacific Island communities, governments, and
businesses.

Workshop participants identified a number of objectives that a Pacific GCOS could fulfil,
including:

• Contributing to global programmes of climate monitoring, detection and attribution;

• Meeting national monitoring and reporting requirements under the UNFCCC;

• Supporting regional climate change mitigation and adaptation programmes;

• Developing a better understanding of the regional and local implications of climate
variability and climate change;

• Improving capabilities to monitor and predict climate variability in the region (particularly
on seasonal-to-interannual timescales);

• Enhancing national capabilities to respond to the consequences of climate variability;
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• Stabilizing and strengthening the meteorological and atmospheric observing networks
that form an important part of the fundamental support structure for a global climate
observing system;

• Capitalizing on exciting opportunities associated with the emergence of the climate
components of a GOOS; and

• Enhancing and integrating elements of the GTOS, including, as a high priority,
development of a Pacific Hydrological Cycle Observing System (Pacific-HYCOS) to
provide additional information on water resources and extreme precipitation events (e.g.,
droughts and floods).

A principal outcome of the Workshop discussions was the decision to prepare a Workshop
Resolution reflecting the consensus of participants.  A draft “Resolution Concerning the
Improvement of Global Climate Observing Systems in the Pacific Region” was prepared
after the closure of the workshop and subsequently considered, revised, and approved two
days later by the same participants during the 7th Regional Meteorological Service Directors
Meeting.

The Resolution approved by the Workshop participants was a significant achievement of the
Workshop. Two of the key recommendations from the resolution include a recommendation
encouraging the countries of the region to support their National Meteorological and
Hydrological Services (NMHSs) in the preparation of national reports on activities related to
systematic observation (as invited by the Parties to the UNFCCC) and one urging the
preparation of a regional Action Plan that would form the basis for the development of
proposals for funding improvements for observing systems for climate in the region.
Significantly, a series of actions was specified in the Resolution, that if taken by SPREP and
the Pacific Island countries, would result in completion of the Action Plan by June 2001.  The
adopted Resolution is reproduced as Annex I to this report.  The principal actions specified
in the Resolution include:

• Preparation by SPREP member countries of individual reports on national requirements
and priorities for improving observing systems for climate (within 3-4 months after the
Workshop);

• Development by SPREP of a consolidated report on regional requirements and priorities
for improving observing systems for climate (the report will be submitted to SPREP
members for their approval); and

• Development of a Pacific GCOS Action Plan facilitated by SPREP in cooperation with
the Council of Regional Organizations in the Pacific (CROP) and the co-sponsors of
GCOS.  The targeted completion date is June 2001 to enable the Plan to be presented
to the COP-7 deliberations in July 2001.  The Plan is intended to form the basis for the
development of proposals to fund action items.
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INTRODUCTION AND BACKGROUND

The Parties to the United Nations Framework Convention on Climate Change (UNFCCC)
have recognized the importance of high-quality data for climate-related purposes and have
noted that, in many instances, either the geographic coverage, quantity or quality of the data
produced by current global and regional observing systems are inadequate.  Most of the
problems occur in developing countries, where lack of funds for modern equipment and
infrastructure, inadequate training of staff, and continuing operational expenses are often
major constraints

In response to several pertinent decisions of the Conference of the Parties (COP) to the
UNFCCC, the Global Climate Observing System (GCOS) Secretariat initiated a Regional
Workshop Programme to address the capacity-building needs and funding required to
overcome regional deficiencies in meteorological, atmospheric, oceanographic, and
terrestrial observing systems for climate (see Annex III).  The central goals of the GCOS
Workshop Programme are:

• To assist developing countries in identifying regional deficiencies in global observing
systems for climate;

• To assess priority observing system needs and funding required to enable countries to
overcome deficiencies in observing systems and to allow them to collect, exchange, and
utilize data on a continuing basis in pursuance of the UNFCCC; and

• To initiate development of Action Plans and Proposals to fund improvements in
observing systems.

Following each workshop in the programme, GCOS will continue to be involved in facilitating
the development of regional Action Plans and related proposals that can be submitted to
donor countries and international organizations to fund improvements in observing systems
for climate.  However, regional partners are expected to take the lead in developing plans
and proposals.

The Pilot Project for the GCOS Workshop Programme began in 2000 with planning for the
first of ten planned regional workshops between 2000 and 2005.  The GCOS Secretariat
chose the Pacific Islands for its first Regional Workshop for the following substantive and
opportunistic reasons:

• Preliminary analysis indicates important gaps in major observing system networks in the
Pacific;

• Pacific Island countries are generally considered among the most vulnerable to the
consequences of climate variability and climate change;

• Oceanic and atmospheric circulation patterns and ocean-atmosphere interactions in the
Pacific region play important roles in determining global patterns of climate variability and
climate change; and

• GCOS has an opportunity to work with an experienced and well-organized regional
partner, the South Pacific Regional Environment Programme (SPREP) and to capitalize
on the interest and financial support of a number of developed countries flanking the
Pacific.

The Pacific Islands Regional Implementation Workshop on Improving Global Climate
Observing Systems (the Workshop) was convened 14-15 August, 2000 in Apia, Samoa by
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SPREP and the GCOS Secretariat, with support from the World Meteorological Organization
(WMO), the United Nations Environment Programme (UNEP), the Australian Bureau of
Meteorology, and the U.S. National Weather Service.  The Workshop brought together
representatives of SPREP member countries, scientific and educational institutions and
programmes active in the Pacific region, and relevant regional and international programmes
and organizations (a List of Participants is included as Annex IV).

SUMMARY OF WORKSHOP DELIBERATIONS

Opening Remarks

During opening ceremonies for the Workshop, the Prime Minister of Samoa, the Honorable
Tuilaepa Sailele Malielegaoi set the tone for the meeting by highlighting the importance of
monitoring weather and climate conditions and lessening the impacts of those events
through advance warning and guidance.  In this context, the Prime Minister made special
note of the importance of presenting scientific information about weather and climate in an
understandable format that the public, governments, and businesses will find useful and
usable.  Using a specific example of experience during Tropical Cyclone Ofa, the Prime
Minister’s remarks highlighted the value of putting weather and climate observations into an
integrated context that includes analysis, forecasting, education and public outreach, and
practical applications.

Dr Alan Thomas, Director, GCOS Secretariat, provided Workshop participants with an
overview of GCOS including its history, objectives, and component networks (see Annex V
for an abbreviated opening statement).  During his remarks, Dr Thomas highlighted the
following objectives of the GCOS Strategic Framework:

• Implementing an integrated observing system that builds on existing operational and
research observing and data systems, including the GCOS Surface Network (GSN), the
GCOS Upper Air Network (GUAN), the Global Atmosphere Watch (GAW), and the ocean
observing systems that comprise the climate components of the Global Ocean
Observing System (GOOS) and the Global Terrestrial Observing System (GTOS);

• Obtaining and sustaining national commitments to support elements of the Global
Climate Observing System;

• Addressing deficiencies at a regional level; and

• Keeping an integrated observing system for climate focused, relevant to users, and
responsive to new scientific insights.

Taking particular note of the last two elements of this Strategic Framework, Dr Thomas
briefly described the relationship between GCOS and the UNFCCC and the emergence of a
GCOS programme of regional workshops in response to UNFCCC mandates.

Dr Susan Barrell, from the Australian Bureau of Meteorology, then provided the Workshop
participants with further details on the relationship between the UNFCCC and GCOS (see
Annex VI).  Dr Barrell’s presentation highlighted a number of key points, including:

• The growing importance of observing systems for climate in the context of the evolution
of the UNFCCC;
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• The growing recognition of the importance of cooperation between government policy-
makers and scientists, particularly those in the climate monitoring and research
community working with policy-makers;

• The importance of GCOS’ multi-level role which includes direct interaction with the
UNFCCC; working with nations to secure national commitments and to meet national
responsibilities; and working with appropriate international and regional organizations
and programmes; and

• The global benefits of cooperation in climate monitoring, including contributions to
climate change detection and attribution; understanding climate processes; anticipating
(forecasting) changes in climate at a variety of timescales; assessing impacts; and using
climate information to support practical decision-making related to national economic
development.

Dr Barrell closed her remarks by highlighting the importance of capitalizing on the emerging
partnership between GCOS and the UNFCCC for both the Pacific region and the world as a
whole.

Mr Gerald Miles, from the SPREP Secretariat, and Dr Thomas then provided Workshop
participants with a brief discussion of the potential role of the Global Environment Facility
(GEF) in climate observations in the context of Decision 14/CP.4 at the 4th Conference of the
Parties to the UNFCCC in 1998 and Decision 5/CP.5 at the 5th Conference of the Parties
session in 1999.  Decision 14 urged Parties to actively support meteorological, atmospheric,
oceanographic, and terrestrial observing systems and to actively support the building of
capacity in developing countries in order to enable them to collect, exchange, and utilize
data to meet local, regional, and international needs.  This decision was reinforced by
Decision 5/CP.5, which further urged the Parties to address deficiencies in climate observing
networks and invited  the GCOS Secretariat, in consultation with GEF and other international
organizations, to identify capacity-building needs and funding required in developing
countries.  Specifically, Decision 5/CP.5:

• Recognizes the need to identify the priority capacity-building needs related to
participation in systematic observation;

• Invites the secretariat of the Global Climate Observing System, in consultation with
relevant regional and international bodies, including the Global Environment Facility, to
organize Regional Workshops on this issue; and

• Urges Parties to actively support and participate in these Workshops.

In addition to supporting the Pacific Regional Workshop (and subsequent workshops in other
regions), Dr Thomas and Mr Miles discussed the potential role of GEF in supporting
elements of Regional Action Plans to address deficiencies and support capacity building
related to observing systems for climate.  In this context, both Mr Miles and Dr Thomas
noted that GEF would be only one source of funding for implementation of regional Action
Plans and that requests for support to GEF, or any sponsor, should be appropriate to that
donor’s mission and responsibilities.  In this context, Dr Thomas emphasized the value of
seeking support/contributions from GEF in the context of a region-wide plan which
could/would have multiple sponsors.  Mr Miles’ presentation reviewed the history of the
GEF’s involvement in supporting Small Island Developing States (SIDS) in the Pacific
region, provided a general overview of the funding cycle for GEF projects, and discussed
lessons learned by SPREP in dealing with the GEF in securing funds for Pacific Island
countries (e.g., the Biodiversity Program and the Pacific Islands Climate Change Assistance
Programme (PICCAP)) in the past.
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The Regional Perspective:  Why Improved Observations are Important for the Region
and the Globe

Dr Jim Salinger, of the New Zealand National Institute of Water and Atmospheric Research
Ltd. (NIWA), presented a regional perspective on why improved observations in the Pacific
are important for the region and the globe (a copy of Dr Salinger’s background paper is
included as Annex VII).  Dr Salinger’s presentation highlighted the following points:

• The Pacific region’s importance to understanding and assessing climate variability and
climate change both locally and globally, noting in particular, critical climate variability
processes like the El Niño/Southern Oscillation (ENSO) cycle and the Inter-decadal
Pacific Oscillation (IPO); contributions of regional sites to monitoring greenhouse gas
concentrations both regionally and globally; and contributing to long-term monitoring of
climate trends and detection and attribution of climate change;

• The significant socio-economic consequences of climate variability in the Pacific region
and the need to better document and understand climate variability and climate change;

• The essential role of observations as the basis for monitoring and prediction of regional
climate on an interannual basis and for managing the consequences of regional
variability from ENSO and IPO; and

• The essential role that atmospheric observations in the Pacific play in providing
information on trace gas concentrations, sources and sinks, and ozone depletion.

Summary of the Pacific Regional Meteorological Services Needs Analysis Project

Mr Ram Krishna, Australian Bureau of Meteorology, provided the Workshop with an
overview of the observational elements of the recently completed report, Pacific
Meteorological Services:  Meeting the Challenges, for which he served as team leader (see
Annex VIII).  In introducing his remarks, Mr Krishna noted that the focus of the “Needs
Analysis” was on the requirements associated with operational weather and climate services
and therefore provided insights into primarily meteorological and atmospheric observations
(with much less attention on oceanographic or terrestrial observing systems) and on
primarily operational (vs. research) requirements.  Mr Krishna noted that, from the standpoint
of users, three areas emerged as important:

• Improved Cyclone Warnings;

• Information on Climate Variability and associated seasonal/interannual prediction,
particularly of droughts and tropical cyclone frequency and intensity; and

• Information on Climate Change (mainly in relation to climate variability).

In this context, Mr Krishna noted the importance of climate to critical issues such as water
resource management, disaster management, renewable energy development, forestry,
fisheries, agriculture, transportation, tourism, and mining.

Reinforcing the importance of climate observations in the Pacific to both the region and the
globe, Mr Krishna then reviewed some of the relevant priorities and projects identified in the
Needs Analysis in the context of observing systems for climate, including requirements in the
areas of:

• Upgrading and strengthening observational networks;
• Upgrading telecommunications systems;
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• Climate information and prediction services; and
• Infrastructure and institutional strengthening.

Review of Current Status and Needs of the GCOS Surface Network and the GCOS
Upper-Air Network

Mr Neil Plummer, Australian Bureau of Meteorology, provided the Workshop with an
overview of the current status and regional needs of the GCOS Surface Network (GSN) and
the GCOS Upper Air Network (GUAN) in the Pacific (see Annex IX).  Mr Plummer
highlighted the GSN and GUAN networks as fundamental to future climate monitoring but
noted that, while essential, they were not sufficient.  Mr Plummer then provided an overview
of the strengths and weaknesses of these important foundation networks from a GCOS
perspective, including:

• The inability of monthly data to capture important information about extreme events and
associated deficiencies in the development/provision of a long-term data record on
extreme events;

• The absence of adequate rainfall (precipitation) data from the GSN;

• Apparent problems in the transmission of reports to WMO World Data Center A (based
on a recent performance monitoring report that suggests a reception rate of only 50%);
and

• The challenges and opportunities associated with implementing “Best Practices” for
observations and data management from GCOS stations and the overall need to
strengthen data management and climate information products.

In this context, Mr Plummer reinforced the importance of starting with a good understanding
of climate information needs (in the region and globally) and then using that understanding
to help guide observing system design, implementation and evaluation – an idea that
surfaced repeatedly during the Workshop.

Review of Rainfall and Hydrology Networks

Mr Charles Pearson, NIWA, presented an overview of the status and needs of hydrological
and rainfall monitoring networks of the South West Pacific Region (see Annex X).  Mr
Pearson described the type of data and observing systems used to convert water level
measurements into stream flow data that can be integrated with data on atmospheric
processes, soil conditions and ground and surface water reservoirs to provide information on
water resource management that is vital to a number of decision-makers in the region.  Mr
Pearson emphasized the importance of integrating hydrological observations with weather
and climate observing systems and the value of greater collaboration among the
weather/climate and hydrological communities.  Mr Pearson further emphasized the need
for, and value of, a more effective dialogue between those scientific communities and the
users of the information they produce in government and economic sectors.  After providing
the Workshop with an overview of the current status of hydrological observing systems in the
South West Pacific, Mr Pearson highlighted the emergence of plans for a Pacific
Hydrological Cycle Observing System (Pacific-HYCOS) in the context of the WMO World
Hydrological Cycle Observing System (WHYCOS) and the value of integrating those plans
with improvements in the observing systems for climate.
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Realizing the Potential of Ocean Observing Networks:  A Pacific Island Regional
Perspective

Dr Neville Smith, Australian Bureau of Meteorology, provided the Workshop with a Pacific
Islands regional perspective on opportunities to realize the potential of ocean observing
networks (see Annex XI).  Emphasizing the importance of integrating oceanographic,
atmospheric and terrestrial observations into a GCOS context, Dr Smith highlighted the need
for a long-term view built on an enhanced dialogue with users to identify needs, develop
useful and usable information products and help design (and evaluate) observing systems
for climate.  In this context, Dr Smith recommended a regional GCOS programme that would
combine:

• A number of focused regional “pilot projects” characterized by well-articulated objectives
developed in response to regional priorities that would build on the strengths of existing
ocean observing systems; and

• An integrated perspective that provides coordination among related climate observing
system programmes/projects (meteorological, atmospheric and terrestrial) and provides
a regional voice in discussions with donors and partners at national, regional, and
international levels.

Dr Smith then provided the Workshop with an overview of some of the existing and emerging
ocean observing systems related to international scientific programmes and highlighted
some exciting opportunities to take advantage of products that could be developed from
those observing systems.  In this context, Dr Smith highlighted:

• The importance of planning for future generations as well as meeting immediate needs;

• Opportunities to develop value-added products to enhance economic development and
quality of life as well as reduce vulnerability to climate-related disasters;

• The importance of setting observations in the context of an integrated, end-to-end
system that moves from observations through analysis and forecasting to practical
applications;

• The need to recognize and build on different regional needs and capabilities (every
region is different);

• The need for a properly planned and implemented ocean observing system for both the
region and the world; and

• The importance of an effective and continuing dialogue with users to expose to them the
applications and products derived from observing systems and to seek input on
prospective applications (with implications for observing system design).

Draft Pacific Climate Strategy

Mr Pene Lefale, of the SPREP Secretariat, provided the Workshop with an overview of the
draft Pacific Islands Framework on climate change, climate variability, and sea level rise that
came out of the Cook Islands Climate Change Conference held in Rarotonga from 3 to 7
April 2000.  Mr Lefale summarized the key chapters of the draft Framework that dealt with
strengthening climate observing systems in the Pacific region. He then urged Workshop
participants to pay closer attention to the draft Framework as it provided a political
mechanism on actions to address and respond to climate variability, climate change and sea
level rise over the next four years.
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DISCUSSION OF REGIONAL PERSPECTIVES AND PRIORITIES

At the end of the first day and the beginning of the second day of the Workshop, participants
engaged in a general discussion of regional perspectives and priorities related to GCOS.
The following items highlight the key points raised during the discussion:

• A need to better understand national circumstances and needs and to more effectively
convey the value of GCOS at the national, regional and international levels;

• The potential value of targeted “pilot projects” to address specific deficiencies in GCOS
networks and of developing some targeted “pilot projects” to demonstrate the benefits of
integrating individual observing networks and systems (GSN, GUAN, GOOS, GTOS,
Pacific-HYCOS) into a regional observing system for climate;

• The need for a more detailed understanding of and solution to the data reporting
problems identified in association with GSN;

• The need to effectively engage all relevant partners in the region, capitalizing on the
relative strengths, unique capabilities, special expertise, and established missions of
regional (and international) organizations; scientific and observing system programmes;
scientific and educational institutions and programmes; national institutions; and a variety
of funding agencies and other donors;

• The need to develop a shared understanding of what a Pacific GCOS would include and
why those activities are important to Pacific Island countries, the region, and the world;

• The importance of upgrading and strengthening existing observing systems that provide
the foundation for GCOS (with a number of individual Pacific Island countries identifying
specific problems associated with upper air or surface network stations,
telecommunications, and data management systems);

• The importance of reinforcing national commitments and responsibilities for GCOS1;

• The importance of developing a Pacific GCOS Action Plan in the context of national,
regional, and international needs and priorities;

• The need for an integrated approach that combines individual networks (GSN, GUAN,
GAW, GOOS, GTOS, HYCOS) and different observing system technologies (e.g.,
satellite and in situ) and builds on existing networks while investing in new or enhanced
systems;

• The need to ensure easy and reliable access to the data and information products of
GCOS observing system networks;

• The need for individual countries (and observing systems) to follow the “best practices”
guidelines established by WMO and the UNFCCC;

                                                

1 In this context, Howard Diamond (U.S. National Oceanic and Atmospheric Administration (NOAA)) informed the
Workshop of the commitment of the U.S. NOAA National Climatic Data Center  (NCDC) to produce a global,
historical GSN database and urged participants to encourage their national meteorological services to submit their
historical data to NCDC.
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• The opportunity for Pacific Island countries to use their National Communications (under
the UNFCCC) to highlight climate monitoring and observing system needs;

• Recognition that data from GCOS networks have value for weather forecasting as well
as climate purposes and the need to ensure that such data are made available to
national prediction centers;

• The value of the recently-completed Pacific Meteorological Services Needs Analysis as
an important initial step and the need for similar analyses for other GCOS component
systems (oceanographic and terrestrial) in the region; and, in this context

• The need to consider coastal concerns (e.g., erosion, sea level rise) as components of a
Pacific GCOS as well as more traditional atmospheric and oceanographic concerns.

Emerging from the Workshop discussions was a concept of a Pacific GCOS Programme
shown schematically in the figure on page 3.  Using the imagery of a Samoan fale, the figure
suggests the evolution of a Pacific GCOS that is supported by the individual GCOS
component networks (GSN, GUAN, GAW, and components of GOOS and GTOS) and
provides a regional capability to develop climate information products that address a variety
of national, regional, and international needs and responsibilities.  The partners in the Pacific
GCOS fale would include national meteorological and hydrological services; relevant
national, regional, and international organizations and programmes; scientific and
educational institutions and programmes in the region; and the users of GCOS information
products in Pacific Island communities, governments, and businesses.

Developing an Action Plan for Improved Climate Monitoring in the Pacific: A
Discussion Paper

To facilitate Workshop discussions related to some meaningful steps forward in the
development of a Pacific GCOS, Dr John Zillman, Australian Bureau of Meteorology,
summarized the key points in a Discussion Paper entitled “Developing an Action Plan for
Improved Climate Monitoring in the Pacific.”  The entire Discussion Paper is reproduced as
Annex XII to this Report.  Dr Zillman’s presentation highlighted the following points:

• Implementing an effective observing system for climate in the Pacific represents both an
opportunity of immense importance to Pacific Island countries and the world and a
significant challenge in terms of integrating national, regional, and international needs
and capabilities;

• The national meteorological and hydrological services of Pacific Island countries are
essential to the success of GCOS and, conversely, effectively addressing the climate
challenge is essential to the future of those services;

• An observing system for climate is more than just meteorological and atmospheric
observations;

• An observing system for climate in the Pacific should be designed to meet national and
local needs as well as international responsibilities;

• Wherever possible, capitalize on multiple-purpose systems;

• Design and implement a system that integrates “from science to policy,” meeting needs
for research, forecasts and applications, and detection and attribution of climate change;
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• Emphasize the value of regional cooperation and collaboration over the long term and
think strategically about the nature of a cooperative regional activity and of the best
mechanisms for funding and supporting it.

Dr Zillman then summarized the key issues identified in the Discussion Paper related to
support for national climate monitoring plans (as called for by the UNFCCC), upgrading and
operation of component observing system networks, and climate data management.

Workshop deliberations on the Discussion Paper were facilitated by comments from a Panel
comprised of:  Messrs. Pene Lefale (SPREP Secretariat); Arona Ngari (Cook Islands
Meteorological Service); Alf Simpson (South Pacific Applied Geoscience Commission
(SOPAC)); Rajendra Prasad (Fiji Meteorological Service); and Rishi Raj (Regional
Hydrological Advisor for WMO).  The following items highlight the key issues raised by the
Panel and subsequent group discussion:

• The next steps in the development of a Pacific regional GCOS approach should reflect
the needs and priorities of Pacific Island countries and take an integrated approach that
addresses the needs of all stakeholders;

• Issues related to long-term maintenance and operation of observing systems,
telecommunications, data management, staff development and institutional capacity-
building should be addressed;

• The plan/programme that emerges should be “user-driven” and help people deal with
today’s needs as well as longer-term national and international needs.  In this context,
issues related to water resources and extreme events should be high priorities;

• Bear in mind that raw observations are of little value in themselves.  In the words of one
panelist, “data is only of value if it is likely to be used in decision-making.”

• Recognize the challenges associated with securing and sustaining funding for such an
activity, including the fact that multiple potential sponsors/donors would likely fund
different pieces of the programme appropriate to their missions and capabilities;

• In setting up a Pacific GCOS, consider a distributed approach that capitalizes on the
special skills and unique capabilities of existing institutions and programmes and
combines activities at the national, regional, and international levels;

• Build on existing activities where possible or appropriate rather than creating new
institutions.  In this context, fix current deficiencies in GCOS networks as a high priority;

• Use the emergence of a Pacific GCOS approach to strengthen linkages between
national meteorological and hydrological services and national programmes/institutions
responsible for climate change policy; and

• Recognize the importance of GCOS data for climate response (mitigation and
adaptation) planning at both national and regional levels.
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DEVELOPMENT OF A PACIFIC GCOS ACTION PLAN

Workshop deliberations then turned to the development of a GCOS Action Plan.  To facilitate
these discussions, Dr Thomas offered some introductory thoughts that reinforced issues that
had been raised during the first day-and-a-half of the Workshop:  (1) think about steps that
will improve national capabilities for climate monitoring, analysis and services; (2) build on
current infrastructure to the extent possible; (3) strengthen and enhance core (national)
capabilities in observations, analysis, data management, product development and
applications; and (4) develop a comprehensive approach to climate that includes, but is not
limited to, observations.

In a group discussion led by Mr Richard Hagemeyer (U.S. National Weather Service, Pacific
Region), the Workshop participants committed to developing a Pacific GCOS Action Plan
and outlined the following elements to be considered in an Action Plan:

Component Observing Networks

• Optimizing data from the GSN and GUAN;
• Connection and coordination with GOOS, GTOS and emerging plans for a Hydrological

Observing System (HYCOS); and
• Defining national and regional climatological networks.

Data Management Issues

• Current systems – in-country and regional;
• Availability and distribution of data sets;
• Meta data considerations;
• Data rescue and recovery; and
• Provision of historical data sets.

Communications Challenges and Opportunities

• What and where are the problems?
• What are the emerging opportunities?

Development and Application of Climate Information Products

• Seasonal, interannual, and possibly interdecadal outlooks;
• Derived products for key sectors (e.g., sea surface temperature for fisheries; drought and

flood indices;
• Climate change monitoring and trend detection, including establishment of national

baselines;
• Climate change assessment scenarios; and
• Advice to governments.

Training and Education

• Climate data analysis and interpretation;
• Identification of available products and awareness of the systems/facilities that provide

them;
• Stakeholder engagement and public education; and
• Documentation of how GCOS objectives address national and international needs and

priorities.
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Critical Partnerships and Resource Requirements

• National centers, institutions and programmes;
• Regional organizations;
• International organizations and programmes;
• Funding requirements and priorities; and
• Potential donors.

The Workshop recommended the following three-step process for creation of the Pacific
GCOS Action Plan:

• Preparation of individual reports of national requirements and priorities for improving
observing systems by SPREP member countries (by 3-4 months after the Workshop);

• Development of a consolidated report by SPREP on regional requirements and priorities
for improving observing systems for climate that will be submitted to SPREP members
for their approval; and

• Development of a Pacific GCOS Action Plan to serve as the basis for proposals to fund
improvements in observing systems for climate.  This Plan would be facilitated by
SPREP in cooperation with the Council of Regional Organizations in the Pacific (CROP)
and the co-sponsors of GCOS.  The targeted completion date is June 2001 in order to be
able to present the Plan to the COP-7 deliberations in July.

A small drafting team of representatives from SPREP member countries and other
appropriate experts will be established to facilitate the development of the Pacific GCOS
Action Plan.

WORKSHOP RESOLUTION

The Workshop concluded with an agreement to draft a Workshop Resolution that reflected
the findings and recommendations that emerged from the Workshop and laid out a process
for the development and implementation of an Action Plan for Improving Global Climate
Observing Systems in the Pacific region.  Later in the week, the Workshop Resolution was
strongly endorsed by the Seventh SPREP Meeting of Regional Meteorological Service
Directors from the Pacific Island countries.  It is included in its entirety as Annex I to this
Report.

CONCLUDING REMARKS

The workshop was adjourned after some concluding remarks from the organizers.  Dr
Thomas acknowledged the success of the meeting and thanked the session chairs,
speakers, participants, and SPREP for their contributions.  Dr Thomas pledged to continue
to work with SPREP and the Pacific Island countries to support the development and
implementation of a Pacific GCOS Action Plan and to increase international awareness of
the Pacific GCOS issues raised during the workshop and the subsequent Action Plan. Mr
Miles thanked the GCOS Secretariat and reinforced Dr Thomas' acknowledgement of the
contributions of speakers, chairs, and participants.  The SPREP Secretariat confirmed their
commitment to respond to the findings and recommendations contained in the Workshop
Resolution and to work with other appropriate partners in the region to develop a Pacific
GCOS Action Plan and to work with Pacific Island countries to secure the funding necessary
to implement that Plan.
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GCOS - GOOS SPECIAL SESSION ON ARGO

Following the conclusion of the formal Workshop deliberations, participants were invited to
attend a briefing on the Argo programme. Argo has been designed as a global array of
profiling floats that would provide ocean temperature and salinity data.  The Argo briefing
was organized jointly with the Pacific GOOS Coastal Workshop, which was being held
concurrently with the GCOS Workshop to address the coastal components of GOOS.

Argo programme officials, Dr Stan Wilson (NOAA) and Dr Dean Roemmich (Scripps
Institution of Oceanography, USA), provided participants with an overview of the Argo
programme.

The Argo programme involves the deployment of a planned 3,000 profiling floats that will
return to the surface every ten days and provide a vertical profile of temperature and salinity
data at their location (transmitted via satellite).  Dr Roemmich noted that these ocean profiles
are somewhat analogous to the atmospheric profiles provided by GUAN and would
significantly enhance the global data set of ocean temperature and salinity.   Regional
applications of the Argo programme were described to include:

• Improved seasonal-to-interannual climate forecasts by allowing for the incorporation of
sub-surface temperature data;

• Support for improved forecasts of tropical storm intensity by improving understanding of
the amount of energy absorbed by a passing storm;

• Supplemental, in situ data to support analysis of sea surface temperature and sea level
(height) measurements from the Ocean Topography Experiment (TOPEX) satellite
altimetry observing system;

• Improvements in fisheries catch-per-unit-effort estimates for important migratory species
such as tuna; and

• Improved understanding of the effect of ocean temperature changes on coral reef
ecosystems.

The Argo programme will be a multi-national, multi-year programme with deployment of the
full suite of 3,000 floats anticipated by 2005.  The Intergovernmental Oceanographic
Commission (IOC) has endorsed the Argo programme as an important component of
GOOS.  It is also important to GCOS and a major contribution to climate research
programmes such as the Climate Variability and Predictability (CLIVAR) Programme (a
component of the World Climate Research Programme).  In their endorsement, the IOC
noted that the data and derived products from Argo should be made freely available and
encouraged plans for an Argo Information Center.

The IOC Resolution addressing Argo requires notification to countries within whose
jurisdictions floats will travel, although it did not specifically address issues related to
deployment within the Exclusive Economic Zone (EEZ) of a country.  Since improving
seasonal-to-interannual climate forecasts is seen as a high priority for the Argo programme,
initial deployment is targeted for the Western Pacific warm pool area.  Since much of this
area of the Pacific Ocean falls within the EEZ’s of Pacific Island countries, Argo is seeking
the support and cooperation of Pacific Island countries.  Specifically, Messrs. Roemmich and
Wilson noted the need for:
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(1) Development of a consensus among Pacific Island countries that Argo is an
important part of the ocean and climate observing system in/for the Pacific;

(2) Cooperation of national governments in the deployment of Argo floats within a
nation’s EEZ; and

(3) Collaboration of local scientific institutions in the analysis of Argo data and the
development of derived products.

To facilitate the development of this regional collaboration in the Pacific, Argo has
designated Dr Roemmich as a Pacific regional focal point for the programme and Messrs.
Roemmich and Wilson encouraged each Pacific Island country to consider designation of a
national focal point for Argo.

Following the formal presentations, the Argo Programme representatives responded to
questions from the participants, including:

• Requests for a more detailed description of the float technology (which Dr Roemmich
provided);

• Concerns about the ultimate fate of floats once they have reached their useful lifetime
(they will remain in the ocean at depth);

• Associated questions about the legal implications of Argo float deployment in the context
of the London Dumping Convention (and subsequent regional protocols);

• Requests regarding clarification on the nature and availability of Argo data streams; and

• Suggestions that Argo consider investments in regional capacity building (education,
training, joint research projects, and assistance in data analysis and interpretation) as
part of the Programme in the future.
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RESOLUTION CONCERNING THE IMPROVEMENT OF GLOBAL CLIMATE
OBSERVING SYSTEMS IN THE PACIFIC REGION

The participants1 in the GCOS Pacific Islands Regional Implementation Workshop on
Improving Global Climate Observing Systems,

Welcome:

The opportunity provided by the GCOS Secretariat in partnership with SPREP, and with the
support of WMO, UNEP, IOC, ICSU, to identify ways to improve observing systems for
climate and in other activities related to climate observing systems in the Pacific region.

Recalling:

(1) That the Conference of the Parties (COP) to the UN Framework Convention on
Climate Change (UNFCCC) has encouraged Parties to actively support capacity-
building in developing countries to enable them to collect, exchange, and utilize data to
meet local, national, regional, and international needs (Decision 14/CP.4), and has
recognized the need to identify priority capacity-building needs related to participation
in systematic observation (Decision 5/CP.5);

(2) That the COP to the UNFCCC has determined that the Global Environment Facility
(GEF) should provide funding to developing countries to build capacity for participation
in systematic observational networks to reduce scientific uncertainties (Decision
2/CP.4);

                                                                
1 American Samoa, Australia, Cook Islands, Federated States of Micronesia, Fiji, French Polynesia, Guam,
Kiribati, Marshall Islands, Nauru, New Caledonia, New Zealand, Niue, Palau, Papua New Guinea, Samoa,
Tonga, Tuvalu, USA, Vanuatu, Solomon Islands, World Meteorological Organization (WMO), Intergovernmental
Oceanographic Commission (IOC) Perth Office, Food and Agriculture Organization of the United Nations (FAO),
Forum Secretariat (FORSEC), South Pacific Geoscience Commission (SOPAC), South Pacific Regional
Environment Programme (SPREP), Global Climate Observing System (GCOS) Secretariat; East West Center,
Hawaii; National Tidal Facility (NTF), Flinders University, Australia.



Annex I, page 2

(3) That Decision 5/CP.5 urges Parties to address deficiencies in the climate observing
networks and to bring forward specific proposals for that purpose and to identify the
capacity-building needs and funding required in developing countries to enable them to
collect, exchange, and utilize data on a continuing basis in pursuance of the UNFCCC;
and

(4) The role and importance of GCOS to facilitate systematic observation regionally.

Recognizing:

(1) That Pacific Island countries are considered among the most vulnerable to the
consequences of human-induced climate change, in particular, global warming and the
potential threats associated with extreme weather events and sea level rise;

(2) That improved observations of climate will enable provision of information and
forecasts which will greatly assist the governments and national communities of
member countries to prepare for the season-to-season and year-to-year variations of
climate associated with El Niño and other natural phenomenon, as well as to detect
and better prepare for long-term, human-induced climate change;

(3) That Pacific Island countries currently face significant challenges associated with
natural climate variability, including droughts, tropical cyclones, floods, sea level
variations, and changes in ocean temperature;

(4) That oceanic and atmospheric circulation patterns and ocean-atmosphere interactions
in the Pacific play dominant roles in determining global patterns of climate change and
climate variability;

(5) That measurements of meteorological/atmospheric, oceanographic, and terrestrial
variables in Pacific Island settings provide essential data for detecting and attributing
climate change; for monitoring, understanding and predicting climate change and
climate variability; for developing strategies to ameliorate the potential harmful effects
of climate change and climate variability; and for advancing sustainable development
globally; and

(6) That the basic observation networks of National Meteorological and Hydrological
Services (NMHSs) provide the foundation on which the strengthening of GCOS must
be built.

Encourage:

(1) The countries of the region to support their NMHSs to prepare national reports on
activities related to systematic observation, as invited by the Parties to the UNFCCC in
Decision 5/CP.5.

Urge:

(1) That a regional Action Plan be prepared to form the basis for the preparation of a
proposal(s) for funding improvements in observing systems for climate and in other
activities related to climate observing systems in the Pacific region;

(2) That the Action Plan be prepared in accordance with the following programme:

a) Within the next 3 to 4 months, SPREP members will develop initial reports on
national requirements and priorities for improving observing systems for climate.
These reports should be developed through coordination between NMHSs and
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PICCAP country teams, where appropriate, and could take advantage of the
current opportunity associated with the incremental funding recently provided by
GEF to continue PICCAP programmes in participating countries.  All SPREP
members should strive to develop these reports in the context of national
implementation programmes pursuant to the UNFCCC guidelines, making use of
the “elements” paper prepared by the Workshop, as well as of guidelines contained
in FCCC/CP/1999/L4/Add.1, and submit them to SPREP;

b) Upon receipt of these reports, SPREP will develop a consolidated report on
regional requirements and priorities for improving observing systems for climate.
This report will be submitted to SPREP members for approval; and

c) In cooperation with the Council of Regional Organizations in the Pacific (CROP)
and the co-sponsors of GCOS, SPREP will facilitate the development of a Pacific
GCOS Action Plan that will incorporate the priorities raised in the country reports,
such as those in the initial National Communications, the SPREP-led Pacific
Meteorological Services Needs Analysis Project (PMSNAP), and the outcomes of
the Pacific Islands Conference on Climate Change, Climate Variability and Sea
Level Rise held in Rarotonga, Cook Islands, 3-7 April, 2000 and the findings of the
Pacific Islands Regional Implementation Workshop on Improving Global Climate
Observing Systems held in Apia, Samoa, 14-15 August, 2000.  In order to take
advantage of opportunities to report to the UNFCCC, this regional Action Plan
should be completed no later than June 2001 and, if possible, presented to the
Seventh Conference of the Parties (COP-7) to the UNFCCC deliberations in July
2001.  To facilitate this process, the Workshop participants recommend the
creation of a core drafting team comprised of 4-6 people from SPREP members.

Requests that:

(1) SPREP and GCOS Secretariat ensure that this resolution is widely distributed within the
Pacific region and with appropriate collaborating partners;

(2) SPREP, on behalf of SPREP Pacific Island country members, source PDF A, and other
resources to assist with the development of the Action Plan and related GEF proposal;

(3) SPREP, representing its member countries, in consultation with other CROP
organizations, use the information developed in the Action Plan to prepare a Full Project
proposal to potential donors, including GEF, to fund improvements in observing systems
for climate and in other activities related to climate observing systems in the Pacific
region;

(4) Development partners consider financing appropriate elements of the Action Plan;

(5) Parties to the UNFCCC in the region and the GCOS Secretariat bring this resolution to
the attention of COP and its Subsidiary Bodies; and

(6) NMHSs become actively involved in the preparation of their national reports on activities
related to systematic observation, as invited by the parties to the UNFCCC in Decision
5/CP.5.
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ANNEX II

PACIFIC ISLANDS REGIONAL IMPLEMENTATION WORKSHOP
 ON IMPROVING GLOBAL CLIMATE OBSERVING SYSTEMS

14-15 August, 2000
Apia, Samoa

AGENDA

Day 1

8:30 - 9:15 Opening Ceremony [Akapo Akapo]

9:15 - 9:20 Meeting Arrangements

9:20 - 9:35 Overview of the Global Climate Observing System and its mission --
Alan Thomas

9:35 - 10:00 The UNFCCC and GCOS -- Sue Barrell

10:00 - 10:30 Discussion of GEF
Experiences with GEF -- Gerald Miles
The GEF position on funding observing systems -- Alan Thomas

10:30 - 11:00 Break

11:00 - 11:45 The Regional Perspective -- Why improved observations are important
for the region and the globe -- Jim Salinger

11:45 - 12:15 Summary of the Needs Analysis -- Elements of the Needs Analysis
relevant to observations -- Ram Krishna

12:15 - 1:45 Lunch [Rajendra Prasad]

1:45 - 2:30 Review of Current Status and Needs of the GCOS Surface and Upper
Air Networks -- Neil Plummer

2:30 - 3:10 Review of Rainfall and Hydrology Networks -- Charles Pearson

3 :10 - 3:40 Review of Oceanographic Observation Networks -- Neville Smith

3:40 - 4:00 Break

4:00 - 5:00 Summary and Discussion of Day 1

How important is GCOS in terms of the regional perspective? -- Alan
Thomas and Sue Barrell

5:00 - 5:15 The goals of Day 2 -- Alan Thomas
5:15 End of Day 1
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Day 2 [Arona Ngari]

8:15 - 9:00 Discussion Paper on Needs Related to Climate Observing Systems
in the South Pacific -- John Zillman

9:00 - 10:00 Panel Discussion -- Issues Raised by Discussion Paper
Pene Lefale, Janita Pahalad, Rishi Raj, Alf Simpson, Arona Ngari

10:00 - 10:30 Break

10:30 - 12:00 Requirements for Observing Systems for Climate:  Regional
Priorities

Observations:
Temperature
Precipitation, atmospheric moisture, and the hydrological cycle
Atmospheric circulation
Radiation balance
Ocean observations
Other climate observations

Requirements:
Observations
Hardware
Operations
Data management
Training and Staffing

12:00 - 1:30 Lunch [Akapa Akapo]

1:30 - 3:00 Development of an Action Plan, Part 1--What would be reasonable to
try to accomplish individually and collectively? -- Dick Hagemeyer

3:00 - 3:30 Break

3:30 - 5:00 Development of a Plan of Action, Part 2--How to go about it.
Discussion of next steps, including identification of specific actions to take
in the development of a proposal -- Dick Hagemeyer

5:00 - 5:30 Formulation and Discussion of Workshop Resolution

5:30 - 6:00 Break

6:00 - 6:45 Argo Presentation -- Joint presentation on Argo to both the GCOS and
Global Ocean Observing System (GOOS) meetings -- Stan Wilson

6:45 - 8:00 Social Function -- To be held jointly with the GOOS workshop
participants
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AN OVERVIEW OF GCOS REGIONAL WORKSHOPS ON IMPROVING
GLOBAL CLIMATE OBSERVING SYSTEMS

BACKGROUND

The Parties to the United Nations Framework Convention on Climate Change
(UNFCCC) have recognized the importance of high quality data for climate-related purposes
and have noted that in many instances either the geographic coverage, quantity, or quality of
the data produced by current global and regional observing systems are inadequate.  Most
of the problems occur in developing countries, where lack of funds for modern equipment
and infrastructure, adequate training of staff, and continuing operational expenses is often a
major constraint.

Decision 14 at the 4th Conference of the Parties to the UNFCCC in 1998 urged
Parties to actively support meteorological, atmospheric, terrestrial, and oceanographic
observing systems.  It also urged Parties to actively support the building of capacity in
developing countries in order to enable them to collect, exchange, and utilize data to meet
local, regional, and international needs.  Decision 5 at the 5th Conference of the Parties in
1999 reinforced the earlier decision by urging the Parties to address deficiencies in climate
observing networks and by inviting them, in consultation with the Global Climate Observing
System Secretariat, to identify the capacity-building needs and funding required in
developing countries to enable them to collect, exchange, and utilize data on a continuing
basis in pursuance of the Convention.  Specifically, Decision 5:

• Recognizes the need to identify the priority capacity-building needs related to
participation in systematic observation;

• Invites the Secretariat of the Global Climate Observing System, in consultation with
relevant regional and international bodies, including the Global Environment Facility, to
organize regional workshops on this issue; and

• Urges Parties to actively support and participate in these regional workshops.

THE GCOS STRATEGY FOR INITIATING IMPROVEMENTS IN OBSERVING SYSTEMS

Regional workshops are a fundamental element of GCOS's four-part strategy for
improving observing systems for climate.  For each region, the first part of our strategy is to
acquire a basic understanding of the particular observing system deficiencies of the region
and to identify a regional partner with whom to work.  As a small secretariat, GCOS must
rely on collaboration with regional organizations.  Such organizations will enable us both to
utilize existing regional expertise and to develop relationships with those most capable of
carrying out the priority actions identified at workshops.  The second part of our strategy is
the regional workshop itself.  Workshops will serve both to build consensus on what needs to
be done and to lay the groundwork for the development of an action plan in the third phase
of the strategy.  Action plans will provide a detailed strategy for addressing the priority
observing system needs identified in regional workshops.  The development of detailed
action plans and proposals will normally be undertaken by regional entities; however, GCOS
can continue to play an active, though reduced, role in this phase.  Action plans might
address needs for training, analysis, continuing operations, infrastructure, and/or hardware
procurement.  The fourth phase of the strategy is implementation and involves, first,
obtaining the necessary resources and, second, using them to make the needed
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improvements.  We recognize that there is no source of funds for continuing operations and
thus that the countries involved will need to be responsible for maintaining their observing
systems.  We also recognize that no single source of funding exists for all of the needs
countries are likely to have.  Hence, a proposal may need to be directed toward a
consortium of funding organizations and donor countries, such that each member of the
consortium would be requested to fund that portion that best relates to its mandate or
interest.

REGIONAL WORKSHOP GOALS

GCOS launched its regional workshop program in response to the UNFCCC
invitation in January 2000.  The first GCOS Regional Implementation Workshop is scheduled
to take place in the South Pacific region in August 2000.  Our long-term objective is to
organize 1 to 2 workshops per year in different developing regions of the world during the
next five years.  The fundamental aim of the program is to initiate processes that will lead to
real and substantial improvements in global climate observing systems.

The central goals of GCOS's regional workshops are:

• To assist developing countries in identifying regional deficiencies in global observing
systems for climate;

• To assess priority observing system needs and funding required to enable countries to
overcome deficiencies in observing systems and to allow them to collect, exchange, and
utilize data on a continuing basis in pursuance of the UNFCCC;

• To initiate development of action plans and proposals to fund improvements in observing
systems.

WHY ARE IMPROVED OBSERVATIONS IMPORTANT?

 At the global level, improved observing systems for climate will enhance the ability of
scientists to understand, detect, and predict climate change.  Better knowledge of climate
change will in turn enable improvements in strategies to mitigate and, as necessary, adapt to
its potential harmful effects.  Accurate observational data are also important for a broad
range of sustainable development needs.  At the regional level, both developing and
developed countries need observational data to improve impact analyses, seasonal-to-
interannual climate predictions, and monitoring of sea level rise and of such extreme events
as hurricanes and drought.  There is a confluence of interests between the need to improve
the climate observing system globally and the need for improved observations at national
and regional levels.  In supporting improved observations, the Parties to the UNFCCC have
understood the importance of accurate, long-term data for developing sound climate change
policies.
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LIST OF PARTICIPANTS

AMERICAN SAMOA

Mr Leilua Akapo Akapo Tel: (684) 699-9130
Meteorologist – Warning and Preparedness Fax: (684) 699-1550
National Weather Service Email:  akapo.akapo@noaa.gov
PO Box 789
Pago Pago

AUSTRALIA

Bureau of Meteorology

GPO Box 1289K Tel: (613) 9669-4000
Melbourne VIC 3001 Fax: (613) 9669-4699

Dr John Zillman Email:  j.zillman@bom.gov.au
Director

Dr Susan Lesley Barrell Tel: (613) 9669-4249
Supervisor – Policy and Secretariat Fax: (613) 9669-4548

Email:  s.barrell@bom.gov.au

Mr Neil Plummer Email:  n.plummer@bom.gov.au
Supervisor Climate Data Management

Dr Neville Smith Tel: (613) 966-4434
Senior Principle Research Scientist Fax: (613) 9669-4660

Email:  nrs@bom.gov.au

Mr Ram Krishna Tel: (613) 9669-4553
Supervisor, International Affairs Fax: (613) 9669-4473

Email:  r.krishna@bom.gov.au

IOC Perth Regional Programme Office
c/o BOM Perth West Australia 6 Tel: (618) 9226-2899

Dr William Erb Email:  w.erb@bom.gov.au
Head

National Tidal Facility
Flinders University of South Australia Tel: (618) 8201-7532/24
GPO Box 2100 Fax: (618) 8201-7523
Adelaide 5001
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Dr Wolfgang Scherer Email: wolfgang.scherer@ntf.flinders.edu.au
Director

Pacific Meteorological Service Project
35 Kocho Road Tel: (617) 544-11-381
Nambour, Queensland 4560 Fax: (617) 544-11-381

Mr Colin Schulz Email:  cschulz@squirrel.au.com
Satellite Project Engineer

Vaisala Pty Ltd.
3 Guest Street Tel: (613) 9818-4200
PO Box 619 Fax: (613) 9818-4522
Hawthorn, VIC 3122

Mr Robert Caplikas Email:  robert.caplikas@vaisala.com
Managing Director

CHINA

Mr Wang Caifang Tel: (8610) 6840-6462
Director General Fax: (8610) 6217-3417
Department of International Cooperation
China Meteorological Administration
46 Baishiqiaolu Rd
Beijing 100081

COOK ISLANDS

Mr Arona Ngari Tel: (682) 20-603
Director Fax: (682) 21-603
Cook Islands Meteorological Service Email:  angari@oyster.net.ck
PO Box 127
Rarotonga

FEDERATED STATES OF MICRONESIA

Mr Akira Suzuki Tel: (691) 320-2248
Officer-in-Charge/Coordinator Fax: (691) 320-5787
FSM Weather Service Office Email:  weather@mail.fm
PO Box 69
Kolonia, Pohnpei FM 69641

FIJI

Mr Rajendra Prasad Tel: (679) 724-888
Director Fax: (679) 720-430
Fiji Meteorological Service Email:  rajendra.prasad@met.gov.fj
Private Mail Bag (NAP 0351)
Nadi Airport

Forum Secretariat
Private Mail Bag Tel: (679) 220-329
Suva Fax: (679) 300-192

Mr John Low Email:  johnl@forumsec.org.fj
Resources Adviser
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South Pacific Applied Geoscience Commission (SOPAC)
Private Mail Bag Tel: (679) 381-377/139
Suva Fax: (679) 370-040/384-461

Dr Russell Howorth Email:  russell@sopac.org.fj
Program Manager

FRENCH POLYNESIA

Mr Jacki Pilon Tel: (689) 80-33-01
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ANNEX V

OPENING STATEMENT BY THE GCOS DIRECTOR

Dr Alan Thomas

Honorable Prime Minister Tuilaepa Sailele Malielegaoi, Mr Tutangata, Directors of
Meteorological Services, and Colleagues:  It is a pleasure for me to address the opening of
this Workshop on behalf of the Global Climate Observing System and its Sponsors and
partners.

Established in 1992 by the World Meteorological Organization, the Intergovernmental
Oceanographic Commission of UNESCO, the UN Environment Programme, and the
International Council for Science, GCOS’s mission is to ensure the availability and quality of
atmospheric, oceanic, and terrestrial data for climate.  These data are used to predict and
respond to climate phenomena, such as El Niño, for research and climate system
monitoring, and for assessing impacts and adaptation measures to changes in climate.
Climate data also are important for advancing sustainable development nationally.

This workshop is the first in a series to be organized by GCOS in collaboration with regional
partners and in response to the decision adopted by the Conference of Parties of the UN
Framework Convention on Climate Change at its 5th session in Bonn, Germany last
November.  The success of these workshops depends greatly on having strong regional
partners such as SPREP.  The goals of GCOS for these workshops are to assist in the
identification of deficiencies in global observing systems for climate regionally, to assess
priority observing system needs and funding options, and to initiate the development of
action plans and proposals to fund improvements in observing and related systems.

There are several reasons for starting in the Pacific region:

(1) SPREP, with the national meteorological services and other regional organizations,
has been exemplary in developing climate issues from a regional perspective;

(2) The Pacific Island countries are highly sensitive to both short- and long-term changes
in climate; and

(3) The Pacific Island countries are in a critical location for obtaining the observations
necessary for an improved global picture of climate variability and change.

We appreciate the efforts of SPREP in organizing this workshop here in Apia.  We also wish
to thank those who have provided significant support for this workshop, in particular
Australia, the United States, WMO, and UNEP.  We also appreciate the opportunity to have
this workshop coincident with the Regional Meteorological Service Directors meeting and
thank the Directors for their participation.

In conclusion, GCOS looks forward to working with SPREP and the countries of the region to
develop an agenda that will lead to real improvements in climate services, particularly in
observing systems.
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ANNEX VI

THE UNFCCC AND GCOS

Sue Barrell, Bureau of Meteorology, Australia

Summary

The partnership that has developed between the UN Framework Convention on Climate
Change (UNFCCC) and the Global Climate Observing System (GCOS) is a key
development in the history of climate monitoring.  It offers the potential of not only assisting
countries in meeting their commitments as Parties to the Convention but also provides a
basis for sustained and systematic improvements in global climate monitoring that will serve
both present and future generations.

This presentation to the first Regional implementation Workshop will briefly describe the
evolution of the UNFCCC and highlight the important role that has been played in the
development of the climate change issue by the World Meteorological Organization (WMO),
United Nations Environment Programme (UNEP) and other UN and international scientific
and specialised organisations.  Key landmarks in raising global concern over climate change
issues, especially in relation to increasing understanding of the scientific underpinning of the
issues and in developing strategies to address those concerns, include:

• The Villach Conference (1985);
• Establishment of the Intergovernmental Panel on Climate Change (1988) under the co-

sponsorship of WMO and UNEP;
• The Second World Climate Conference (1990), which recommended establishment of

the GCOS;
• IPCC (First) Assessment Report (1990);
• Establishment of GCOS in 1992 under the joint sponsorship of WMO, UNEP,

Intergovernmental Oceanographic Commission (IOC) of UNESCO and International
Council for Science (ICSU);

• Signing of the UNFCCC by 154 countries in 1992;
• IPCC Second Assessment Report (1995);
• Third Session of the Conference of the Parties (COP3) to the UNFCCC in Kyoto (1997);
• UNFCCC/COP4 (1998);
• UNFCCC/COP5 (1999);
• First GCOS Regional Implementation Workshop, Samoa (2000).

The climate change issue has highlighted the importance of cooperation at a governmental
level between policymakers and scientists, in particular the climate monitoring and research
community together with policymakers.  A key focus of the presentation will be on the
strengthening relationship between the FCCC and GCOS.

Recent decisions of the UNFCCC/COP have important implications for all countries,
although there are clearly implementation issues that are specific to either developing or
developed countries.  The decisions and actions that have already been commenced to
implement them will be discussed in some detail, including the rationale for the workshops.

Related issues that will also be addressed include:

• National monitoring plans and reporting requirements;
• Identification of deficiencies and gaps in global and regional networks;
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• Role of an intergovernmental mechanism for GCOS;
• Global benefits of cooperation in climate monitoring;  and
• Linkages between research and monitoring.

The IPCC Third Assessment Report, which is currently going through its formal government
review stage, will serve to highlight many of the deficiencies in our understanding of climate
and climate change and to reinforce the need for monitoring climate on all scales, for
detection of trends and changes as well as for model validation.

The series of GCOS regional implementation workshops are a key part of building global
cooperation in climate monitoring and, in particular, in assisting developing countries to meet
their commitments under the convention.  The aim of the workshops is to help the countries
to understand their own needs in relation to climate monitoring and to identify strategies for
improving their monitoring systems for climate.  While the principal focus of the workshops is
on capacity building and in preparing proposals for funding through the Global Environment
Facility (GEF), it is important that long term operational issues are also identified and
addressed to the extent possible.

Action to improve the global monitoring of climate is urgent.  The lessons learned from
efforts now being directed at recovering information from low quality or broken records of
observations and at reconstructing the past climate of our planet are salutary.  The earlier
that we can build an effective global alliance in climate monitoring, the better informed we
can be about the behaviour of the climate system, and the sooner we can provide
policymakers with coherent and structured information to guide their decisions.



ANNEX VII

THE REGIONAL PERSPECTIVE:  WHY IMPROVED OBSERVATIONS ARE
IMPORTANT FOR THE REGION AND GLOBE

Dr Jim Salinger, National Institute of Water and Atmospheric Research
New Zealand

Summary

The Pacific Islands, occupying a vast area of mainly ocean (more than 25 million km2)
experiences patterns of climate variability and change that are significant on both global and
regional scales.  Improved observations from this region are crucial in assessing increasing
climate variability and climate change, both globally and locally.

The region has oceanic and atmospheric circulation patterns and ocean-atmosphere
interactions that have dominant roles in determining global patterns of climate variability and
climate change.  Interannual variability in the Pacific is dominated by the El Niño/Southern
Oscillation (ENSO) phenomenon.  ENSO is driven out of the Pacific Basin.  It has the
strongest sea surface temperature (SST) signals of one sign along the equator over the
central and eastern Pacific and a boomerang-shaped pattern of weaker SST signals of
opposite sign extending over the middle latitudes of both hemispheres in the North and
South Pacific.  At the same time there is an exchange of atmospheric mass between the
western and eastern equatorial Pacific, with mean sea level pressure anomalies of one sign
over the Indo-Australian region, and of the opposite sign over the central and eastern
tropical Pacific.  Major climatic anomalies occur both globally and regionally during El Niño
and La Niña events. During an El Niño, the trade winds weaken, and heavy rainfall and
flooding occur over Peru and drought over Indonesia, Australia and southern Africa.  Above
average global temperatures also occur.  In the tropical South Pacific the pattern of
occurrence of tropical cyclones shifts eastward, so there are more cyclones than normal in
areas such as the Cook Islands and French Polynesia.  The southwest Pacific becomes
drier, while the central and eastern Pacific become wetter.  La Niña events tend to bring
opposite climate anomalies to the Pacific and some regions of the globe.

Recently shifts in climate have been detected in the Pacific basin, driven by a newly
described feature of the atmospheric, the Interdecadal Pacific Oscillation (IPO), which
modulates climate on time scales of one to three decades.  The IPO causes significant shifts
in climate in the Pacific Basin and probably beyond.  It is a significant source of climate
variation on decadal time scales throughout the Pacific region, on a background, which
includes global mean surface temperature increases.  There is a tight coupling between the
ocean and atmosphere.  The main centre of action in SST departures is in the north Pacific
near the dateline at 40 oN, with an opposing weaker centre just south of the equator in the
eastern Pacific north the Easter Island at 10 oS.  There is also another weaker centre of
action, in the south west Pacific near the Cook Islands at 20 oS, which is in the same phase
as the north Pacific centre.  The matching atmospheric sea level pressure pattern (SLP) is
one of an east/west seesaw at all latitudes, but again centred over the north Pacific, with the
centre of action over the Aleutian Islands. These cause decadal changes in climate
averages.  The IPO also modulates interannual ENSO climate variability over the region and
in other parts of the globe.

Finally, climate warming has seen global mean surface temperatures rise by 0.4-0.8 oC since
the second half of the 19th century, with the ten globally averaged warmest years all
occurring since 1983.  Observed trends and variability in climate derived from high quality,
long-term climate data from the region show that mean island near-surface air temperatures
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increased by between 0.3 to 0.8 oC during the 20th century, with the largest increase in the
zones south west of the South Pacific Convergence Zone (SPCZ).  Marine surface
temperatures show parallel trends.  In regions northeast of the SPCZ most the warming
occurs since the mid-1970s, while regions to the southwest show steady warming
throughout the second half of the 20th century.  The SPCZ represents a pivotal line for long-
term changes in annual rainfall, with increases in annual totals in those areas to the north
east, and decreases to the south west after the mid 1970s.  This monitoring of climate is
from stations largely from island sites, many being coral atolls free from urban and other
environmental influences that could bias the record.  The climate observations provide
confirmation of global warming trends in an oceanic locale.

Long term climate observations exist for a number of climate monitoring locations throughout
the Pacific Islands (e.g. Apia, Banaba, Noumea, Papeete, Rarotonga, Suva) back to the late
19th or early 20th century, and there are some more records that are on paper archives in
dispersed locations.  These earlier records, together with the marine temperature series that
are being digitised are essential to better knowledge of the oceanic and atmospheric
circulation patterns and ocean-atmosphere interactions that cause regional and global
climate variability.  It is also important to continue to restore climate monitoring at the over 40
climate sites that were making observations for at least the second half of the 20th century.
These records have allowed climate science to uncover ENSO and IPO and to monitor the
pattern of regional global warming.  These will also provide important data to verify and
validate general circulation models of global climate, which are likely to uncover other
phenomena of natural climate variability and human induced change.

Measurements of atmospheric greenhouse gases and ozone concentrations in remote
Pacific Island settings, such as at the monitoring stations on Mauna Loa, American Samoa,
and Tarawa provide essential data on global concentration and trends in a clean
atmosphere.  It was from these remote sites that the increase in global greenhouse gases
(carbon dioxide) was detected on Hawaii.  Combined measurements of several gases in an
ocean setting provide bountiful information on sources and sinks of greenhouse gases.
Ground-based monitoring of stratospheric ozone is essential for detection of latitudinal and
longitudinal gradients.

For the detection and attribution of climate change, particularly in Pacific, local climate
observations and assembly of high-quality time series of climate data are required.  This is
obtained through the correction of time-varying biases and the continuation of high-quality
observations to monitor future variability and changes.  Knowledge on observed climate
change and variability is essential for regional and local policy makers to assess and detect
whether climate change is occurring in the region and determine the rate at which climate
change is happening.  Policy makers are then able to make decisions on the adaptive
strategies required and further their vulnerability assessment studies.

Climate variability is well known to have a significant impact on human societies and on
economic activities.  The small island states of the Pacific are particularly vulnerable to
extremes of climate (cyclone-induces storm surges, sea-level rise, etc.).  Although these
countries are in an oceanic environment, rainfall variability can be quite extreme because of
ENSO, with seasons of both floods and droughts.  Real-time climate monitoring, in concert
with the new technologies of global monitoring of sea surface temperatures and other
climate variables by satellites, together with tethered ocean observations by the tropical
Pacific array (TAO), provide critical input to seasonal climate prediction models.  These
provide the basis for developing seasonal climate forecasting for the region. The analysis of
the observed data is required for the scientific underpinning to enable the development of
timely seasonal climate outlooks for the island nations of the tropical South Pacific. The
records are used to develop predictive statistical relationships between ENSO and other
major influences on seasonal climate and seasonal climate variations across the tropical
South Pacific.  Such seasonal climate forecasts will allow policy makers to take effective



Annex VII, page 3

action to mitigate seasonal climate hazards and to take advantage of climatic opportunities
as they arise.

A reliable Pacific climate observing system, including atmospheric trace gases, is thus
essential for both the region and the globe to better understand and document climate
change, evaluate its impacts, and assess mitigation strategies.  It also provides the basis to
monitor and predict climate in the region on an interannual basis so as to manage regional
variability and extremes caused by ENSO, and on decades as a result of the IPO.  Trace
gas information from a Pacific setting gives essential information on greenhouse and related
gas concentrations, sources and sinks, and stratospheric ozone depletion.
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ANNEX VIII

FINDINGS OF THE PACIFIC METEOROLOGICAL SERVICES NEEDS ANALYSIS
PROJECT RELATED TO OBSERVING SYSTEMS

Ram Krishna, Bureau of Meteorology, Australia

Summary

Background to the project

Sponsors:  AusAID, SPREP, WMO, Australian Bureau of Meteorology, Fiji Meteorological
Service, French Polynesia Meteorological Service (Météo-France), Meteorological Service of
New Zealand, US National Weather Service (Pacific Region).

Scope

No distinction was made between the Regional Basic Synoptic Network (RBSN) and
proposed GCOS network.  Further, the analysis was confined to meteorological observing
systems.  The Pacific Meteorological Services are not involved in other components of
GCOS (i.e., the oceanographic and terrestrial components), and these are not very well
developed in the sub-region.

Socio-economic status

Most Pacific Island Countries (PICs) may be categorized as micro-states and micro-
economies with agriculture, forestry, fisheries, tourism, small-scale manufacturing, and
mining as the main components of the cash economy.  Their economies are characterized by
a fairly large subsistence component, mainly agriculture and fishing.  Foreign aid forms a
large part of the annual national public expenditure in most countries.

Major weather and climate concerns and user needs

The economies and social activities of Pacific Island countries are highly sensitive to weather
and climate.  Severe weather phenomena that adversely affect the economy and the society
are: tropical cyclones, droughts, floods, and prolonged heavy rain (not necessarily associated
with cyclones).  National activities that are particularly sensitive and need to respond to
fluctuations in weather and climate are air, sea, and road transportation, disaster
management, energy planning, and water resources planning. Climate variability (seasonal
to interannual scale) features strongly as a significant new area of concern among users of
weather and climate information, especially in respect of severe weather.  Users generally
appear not to be concerned greatly with climate change except in the context of climate
variability.  Many users do not see a distinction between the two.

The main concerns of users that surfaced in most countries are:

• Improved cyclone warnings (for public, aviation and marine interests);

• Climate variability and associated seasonal/interannual prediction, particularly of droughts
and cyclone frequency and intensity; and

• Climate change (mainly in relation to climate variability).
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Areas of improvement identified

Related areas identified for improvement (focussed on common regional needs) to address
these concerns for NMSs were :

• Observations;
• Communications;
• Infrastructure; and
• Human resource development.

Projects recommended

Projects have been recommended under the following broad themes:-

• Severe weather warnings;
• Climate information and prediction services;
• Upgrade and strengthen observational networks;
• Upgrading telecommunication systems; and
• Infrastructure and institutional strengthening.

Each theme contains appropriate human resource development aspects.

Observations

NMSs range from those that are funded from external sources and reasonably well equipped
with high levels of expertise to those that have very limited resources, limited operations (a
single observation station basically), and limited expertise levels.  Over the last 2 or 3
decades, relatively slow economic development or economic decline in many PICs has led to
significantly reduced resources and expertise levels available to Pacific Meteorological
Services.  In the post-independence era, because of social development priorities in areas
such as education and health, funding support to meet operational meteorological needs and
staffing levels has declined in many NMSs.  This has adversely affected observational
networks and contributed to inadequate equipment (especially the more expensive
equipment such as barometers and anemometers), irregular maintenance, lack of continuity
and quality of reports, reduction of observational programmes, and inability to meet cost of
consumables (especially radiosondes for upper air observations).  National economic
development appears unlikely to improve significantly in the near future to change the
situation in many countries.

An analysis of the WMO WWW monitoring results carried out in October 1999 shows that the
RBSN reporting programme in the sub-region performed below expectation and also that
there has been a decline in the number of stations and volume of reports during the last 4
years (based on full WMO Region V results), especially surface stations.  The most likely
reasons for this are:  a) reports are not made; and b) reports are not inserted into the
respective communication networks, or the networks are not working. The findings of the
team suggest that both the reasons apply.

Lack of availability of operational resources (either national or external – including personnel)
and appropriate management practices are seen as the paramount factors responsible for
the decline in observations, and need the highest priority in any meaningful plan to improve
the situation.

Projects proposed under the two themes, “Upgrading observation networks” and “Upgrading
communication systems,” address these issues.  The project “Upgrading infrastructure” is
also relevant to the improvement of observations with respect to appropriate facilities for
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accommodation for, and maintenance of, equipment and communication, archival, and
security of data.

The study also revealed that there has been a considerable decline in the coverage of ship
reports over the last 2 decades, and a regional project to address this is included.  Upgrading
of satellite data acquisition facilities to receive high-resolution imagery, a weather
surveillance radar network (for those NMSs that have the capacity to sustain their operations
and operational costs), and a lightning detection network have also been proposed.  A
number of projects that address the deficiency in communications are also included.

Climate data management

The Climate Computing (CLICOM) system has been used by most PICs for the last 10 to 15
years.  While some countries, notably Fiji and the Solomon Islands, have developed high
levels of expertise, the success achieved by many other countries is not satisfactory.  This is
an area that needs a great deal of attention, in parallel with any efforts to improve
observational standards and coverage.

Conclusion

The immediate priority challenge is the improvement of the quality and time coverage of data
output from currently active networks.  Extension of the current networks to the level that
existed some two or three decades ago or to those needed to meet GCOS requirements is
the next major challenge.
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their GSN data and urged countries to develop and improve the denser networks required
for climate monitoring at the regional and national scale.

The concept of "best practice" has also been extended to the GUAN and requirements
include:

• long-term continuity;
• provision of detailed metadata to allow bias adjustment;
• use of high altitude soundings (to reach 5 hPa, if possible);
• rigorous quality control;
• back-up release in case of failure or major data loss; and
• co-location with atmospheric constituent measurements where possible

Ideally, upper air observations should be provided twice daily and should be reported on the
GTS in the normal upper-air code form. The European Centre for Medium-Range Weather
Forecasts (ECMWF) has a responsibility for operational quality control on these data. The
Hadley Centre of the United Kingdom Meteorological Office and NOAA’s National Climatic
Data Center (NCDC) in the US cooperate to act as a joint analysis centre for the GCOS
upper air data. These centres also cooperate with the ECMWF so that the quality control
work done on the real time data flow by that center is taken into account in further
processing, analysis, and improvement of the global GUAN data set. The NCDC also acts as
a long term archive for the data and supporting metadata.

Current status of networks

The GSN monitoring centres at DWD and JMA are routinely monitoring the performance of
the GSN through assessing the availability, timeliness, completeness and correctness of
CLIMAT reports collected from the GTS. The quality monitoring of temperature and
precipitation data within the reports has also started. The first results, covering the period
January to June 1999, can be found in GSNMC (1999). The following summarise the major
findings of the report for the globe:

• low CLIMAT reception rate (but wide regional variations)
§ only 49% of messages expected from GSN were received by the 8th day
§ only 54% by the 20th day

• many countries need to update their CLIMAT reporting stations in WMO Volume A
• some countries were not reporting in the “new” CLIMAT format

A significant improvement in the receipt of GSN CLIMAT messages is anticipated and
updated data for WMO RA V suggests that such a trend is already underway (Figure 2). The
Hadley Centre also routinely monitors the reception of GSN CLIMAT reports.

Daan (2000) reports that only about 70% of the GUAN were reporting monthly CLIMAT
TEMP messages although a larger proportion were reporting TEMP once or twice daily.
Monitoring of CLIMAT TEMP from the Hadley Centre shows inadequate reception over large
areas of the globe. For example, analysis in May 2000 exhibits gaps over Central America,
Africa and southeast Asia.  A number of stations in the South Pacific are not reporting.
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Figure 2.  Percentage of GSN stations reporting CLIMAT messages (Jan 1999 to Apr 2000)
in WMO RA V (Source: GSN Monitoring Centre, DWD/JMA).

Immediate challenges

The Asia-Pacific Network (APN) for Global Change Research recently funded two
workshops on climate extremes, both hosted by the Bureau of Meteorology. If the outcomes
from these workshops are an indicator of the willingness to commit to the future needs of
climate change science then the future holds promise. Figure 3 is taken from Manton et al.
(2000) and shows trends in hot days and warm nights for selected countries over southeast
Asia and the South Pacific. However, these workshops also confirmed a number of
deficiencies in the foundations on which this work is built on. These included: the difficulties
in maintaining existing stations; inadequate numbers of stations with long, homogeneous
data series; and poor metadata.

The islands of the South Pacific will provide essential data for the GSN and, particularly in
light of the global decline in upper air soundings, the GUAN. There are several immediate
challenges for countries within the region in order to progress towards achieving the goals of
GCOS, and most fall outside the scope of this paper.  However, in terms of the GSN and
GUAN, wherever possible nations will need to:

• commit to the request of the WMO Secretary-General in the exchange of real-time
and historical climate data and metadata;

• develop organisational infrastructure to promote and sustain a commitment to
stations within these priority networks;

• develop data monitoring and reporting systems that can integrate with information
flowing from the GCOS Monitoring Centres to improve the effectiveness of the
networks;

• embrace the “best practice” requirements together with the principles for long-term
climate monitoring (Karl et al. 1995); and

• strengthen capabilities to manage climate information through programs to recover
and computerise climate records, develop secure and robust databases and improve
quality monitoring systems.
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