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ABSTRACT

The Group of Experts reviewed the status of its actions and developed a
consolidated list for the next intersessional period. After reviewing the state of the
GLOSS Core Network and identifying upgrade needs globally, the Group decided to
update its Implementation Plan, with particular emphasis on specific technical
development of the Network, and on the impact of technological changes on station
design, including data delivery. The revised Plan will be aimed at moving the
GLOSS Core Network from a research-support service to an operational, multi-
purpose, real-time system, especially for tsunami-warning and climate-change
purposes. The revised Plan will also clarify the obligations of those Member States
participating in the Network.

The Group considered the implications for GLOSS of the development of the IOC
Global Tsunami and Other Ocean-related Hazards Early-Warning System. The
Group declared its readiness to expand its activities to include provision of technical
advice and strategic planning for water-level stations intended for hazards
monitoring.

The Group reviewed the specific regional developments in the Indian Ocean, the
Pacific Ocean, the Caribbean, the northeast Atlantic Ocean (including the
Mediterranean and other regional seas), Africa, as well as Polar Networks.
Representatives of the participating Member States informed the Group of advances
in the national water-level monitoring systems.

The Group also reviewed the links between GLOSS and other relevant programmes
and the updates from the GLOSS Data Centres.

Regarding its own structure and modus operandi, the Group decided to adapt its
Science Sub-Group, by allowing it to form ad hoc panels to deal more effectively
with specific questions.

Note: thisreport is published in electronic copy only and is available on UNESDOC, the documents
database of UNESCO (http://unesdoc.unesco.org/ulis/)
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1 ORGANIZATION OF THE SESSION
1.1 OPENING OF THE SESSION

The Chairman of the GLOSS Group of Experts, Mark Merrifield, opened the Tenth Session
of the JCOMM/IOC Group of Experts on the Global Sea Level Observing System at 09:00 on
Wednesday 7 June 2007.

The Executive Secretary of IOC, Patricio Bernal, welcomed the participants. He noted that
this tenth session of the GLOSS GE was somewhat of a “round” birthday and he was pleased to see
more than 60 attendees from 30 countries indicating a growing interest in sea-level observation. He
recalled the wide spectrum of institutions (i.e. port offices, geodetic, hydrographic, meteorological
and marine science institutions) which now come together under GLOSS and noted this as a
significant achievement. GLOSS has underpinned many developments and products in operational
oceanography over the past 25 years. The sea-level observation network (in terms of observations
and people) has been strengthened considerably; the number of 'category 1' GLOSS Core Network
sites delivering timely mean sea-level data to the Permanent Service for Mean Sea Level has almost
doubled since the start of the GLOSS programme; the number of stations in the GLOSS Core
Network of stations that report data in real time has increased from 0% back in the 1980s to more
than 50% of the stations now providing data in real time and contributing to regional tsunami
monitoring systems; the error-bars on the altimeter products have decreased considerably through
timely calibration/validation with an situ sea-level observation network; GLOSS has helped to
develop a community of people interested in sea level worldwide, and approximately 300 people
have received some form of training in GLOSS courses since the mid-1980s.

For the future, GLOSS remains the observation network that underpins studies of long-term
sea-level rise. Increasing the number of co-located GPS stations and GLOSS Core Network stations
is a priority for the scientific community (e.g. WCRP Workshop on Understanding Sea Level Rise
and Variability, Paris, 6-9 June 2006). Such a development should further enhance the present
collaboration between GLOSS and the geodetic community.

Real-time provision of sea-level data remains a priority particularly in the North East
Atlantic and Mediterranean and Caribbean/Central America region where 10C is also coordinating
the development of a tsunami warning system and where progress has not been as rapid (due to lack
of funding) as seen in the Indian Ocean over the past 2-3 years. Local tsunami and hazard
monitoring are also gaining priority, pushing the need to increase the frequency of data transmission
further. The challenge for the GLOSS community is to recommend and determine: (i) how far to go
in the efforts to upgrade existing networks; and (ii) how far it is possible to go in terms of providing
sea-level observations in real time.

In closing, Patricio Bernal wished the Group of Experts a successful and productive meeting.
He also acknowledged the financial support for the meeting from the National Oceanic and
Atmospheric Administration (NOAA, USA).
1.2 ADOPTION OF THE AGENDA

The Chairman invited comments on the proposed Agenda. There being none, the Group
accepted the Agenda for the present session (Annex I). The list of participants is provided in Annex
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II. The GLOSS Plan of Actions adopted by the Group following its deliberations at the present
session is in Annex III, the list of documents is in Annex IV and the list of acronyms is in Annex V.

1.3 PRACTICAL ARRANGEMENTS

The Technical Secretary for GLOSS, Thorkild Aarup, outlined the practical arrangements
for the conduct of the session.

2. REVIEW OF GLOSSACTIVITIESAND STATUSOF ACTIONSFROM GE-IX

The Chairman of GLOSS, Mark Merrifield, introduced this item; he referred to the
background documents for additional information.

In the period 2005-2007, the GLOSS community has shown considerable interest in high-
frequency time-series data from GLOSS stations for tsunami, storm-surge and extreme-event
research. Following the 2004 tsunami in Sumatra, many tide gauges in the GLOSS Core Network
have been or are being upgraded, not only in the Indian Ocean but also in other regions. For the
Indian Ocean and African regions, the IOC alone has upgraded 27 stations, through subcontracts,
with the funding support of the UN International Strategy for Disaster Reduction (ISDR), the
Government of Finland and IOC/ODINAfrica. GLOSS station upgrades have also been
accomplished through national (Australia, Germany, Indonesia, Malaysia, Thailand, the UK, and
the USA), bilateral and multilateral actions (IOC/ODINAfrica, ISDR, and Asian Disaster
Preparation Centre). (See also agenda item 3).

There have been technological improvements in the GLOSS network. Radar sensors have
emerged as the preferred instrumentation for primary sea-level measurement, owing to their ease of
installation, reduced cost and higher reliability; 15-minute or shorter transmission cycles, via
geostationary and low-earth-orbit (LEO) satellites, are becoming common. Fifty-one per cent of the
GLOSS Core Network stations now report in near-real-time mode.

With the growing need to monitor the status of stations and of real-time data flow, the
IOC/IODE Project Office in Ostend has developed a web-based monitoring service (see also agenda
item 10), and the Pacific Tsunami Warning Centre has developed TideTool for visualizing data sent
via the GTS.

Considerable progress has been made towards the completion of the GLOSS Core Network
by focusing on multi-purpose stations suitable for sea-level and tsunami monitoring. The density of
stations has improved, notably in Africa, thanks largely to ODINAfrica, and in Indonesia, through
various partnerships with BAKOSURTANAL. The free exchange of tide-gauge data, which is a
fundamental element of GLOSS policy, is being supported by more and more countries, although
notable exceptions remain.

The GLOSS training activities over the last two years have comprised: training courses on
sea-level observation and analysis at the Japan Meteorological Agency (Tokyo, 15-26 May 2006)
and at the IODE Project Office (Ostend, 13-22 November 2006, co-sponsored by ODINAfrica);
training in tide-gauge installation at the Proudman Oceanographic Laboratory (Liverpool, 22-24
May 2006, co-sponsored by POL); GLOSS technical visits to Cameroon, Comoros, Congo, Egypt,
Madagascar, Mauritania, Morocco, Senegal, and Yemen.
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Thorkild Aarup, Technical Secretary of GLOSS, reviewed the status of actions outstanding

from GLOSS-VIII and GLOSS-IX. The following action items from the list drawn up at GLOSS-IX
(UNESCO, Paris, 24-25 February 2005) are still “ongoing” or have effectively been abandoned
(“no action”) — more information is also available in document GLOSS-GE-X/2:

From GLOSS-VIII

1.

High-frequency delayed-mode data banking at UHSLC and BODC/PSMSL
(i11) Clarify expectations of data centres to data providers (send Circular Letter) — no action
(iv) Include other parameters measured at gauges (especially meteorological) — no action

Undertake new survey of compliance with the Implementation Plan — partly done, as part of
the update of the GLOSS Station Handbook.

From GLOSS-IX

2.

10.

11.

13.

SSG issues

(i) Form a new panel — no action

TSG issues

(i1) Provide technical advice as needed — ongoing (very low demand for technical advice)
COOQRP issues

(1) Identify GLOSS participants for Coastal GOOS Implementation Panel — no action (no
new Coastal GOOS Implementation Panel has been formed yet)
(i) Explore ways in which GLOSS can contribute to global storm-surge pilot project — no
action (no global storm-surge pilot project has been developed)

CGPS@TG gauges and TIGA

(1) Circular letter/e-mail for people to inspect Guy Woppelmann's web site and advise —
ongoing (Circular Letter sent by Thorkild Aarup to the GLOSS list of contacts; responses
from China (Hong-Kong), France, Japan, Norway, The Netherlands, United Kingdom,
United States)

(ii1) New log file for TIGA membership to be made available — ongoing

(iv) Improve coordination between GLOSS and TIGA websites — no action status specified

Automatic QC information to be circulated — ongoing

Web sites

(i) GLOSS-Africa web site update — ongoing (Web page moved from IOC/UNESCO
website to ODINAfrica site; some restructuring and addition of new information)

(i1)) GLOSS-Asia web site(s) to be implemented — no action

Investigate training possibilities for GLOSS through Marie-Curie, POGO etc. — no action
status specified

Greenland stations — redefine GLOSS and GCOS stations in Greenland — ongoing
(Scoresbysund, Qaqortoq and Thule stations to be included in GLOSS GCN)

Develop user link between UHSLC and SONEL data servers — no action.

REVIEW OF GLOSS CORE NETWORK STATUS (LOW FREQUENCY AND
HIGH FREQUENCY, DELAYED MODE AND FAST MODE)
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Mark Merrifield, Chairman of GLOSS GE introduced this item. A main component of
GLOSS is the GLOSS Core Network (GCN) of 290 tide gauge stations, selected to provide an
evenly distributed sampling of global coastal sea-level variations. Additional GLOSS station
networks are focused on Long Term Trends (LTT), altimeter calibration (ALT), and ocean
circulation (OC). GLOSS also seeks to specify land motion at tide gauges through collaboration
with the International GPS Service (IGS) and the GPS Tide Gauge Benchmark Monitoring Project
(TIGA).

In appreciation of the multiple uses of tide gauges, GLOSS has sought to provide water-
level data that meet the standards and requirements for tsunami warning and storm-surge
monitoring. Numerous GLOSS stations have contributed to the Pacific Tsunami Warning System
(PTWS) and, following the 2004 Sumatra earthquake, the IOC and GLOSS have taken an active
role in coordinating and implementing the water-level network for the Indian Ocean Tsunami
Warning System (IOTWS).

A measure of the current status of GLOSS is the number of operational stations in the GCN.
Of the 290 stations, 217 (75%) have provided data recently to one of the GLOSS Data Centres,
which represents the participation of 69 nations (Figure 1). Another 32 stations are “probably
operational”. Approximately 50% of the GCN stations are providing data in near real-time via the
Global Telecommunication System (GTS) or the Internet. Data are received in “fast-delivery” mode
(that means within ~1 month) from 175 stations (60%) (Figure 2). 131 stations have continuous
GPS or DORIS at or near the tide gauge.

The completion of the GCN, with each station reporting in fast-delivery mode or faster, is a
priority for GLOSS. Plans are underway to upgrade or install approximately 40 stations in the next
year or two (Figure 3). This will leave 60-70 stations that require special attention (Figure 4). The
hope is to complete many of these remaining stations in partnership with tsunami-warning upgrades,
particularly in the Caribbean/Central America region. The free exchange of tide gauge data, a
fundamental policy of GLOSS, is being supported by more and more countries and agencies,
although notable exceptions remain.

A detailed status report concerning the supply of mean sea-level data from the GCN can also
be found in the annual report of the Permanent Service for Mean Sea Level (see document GLOSS-
GE-X/9.1).
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Figure 1. GLOSS delayed-mode low-frequency sea-level stations
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Figure 3. GLOSS stations planned for upgrades in 2007-2008
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Figure 4. Stations in need of upgrading and/or with no recent provision of high-frequency data
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4, UPDATE OF THE GLOSSIMPLEMENTATION PLAN

The Global Sea Level Observing System (GLOSS) has progressed over the years in a more
opportunistic fashion than other components of the global ocean observing system. Because
GLOSS relies on time-series data from tide gauges that, for the most part, are pre-existing
components of national or regional water-level networks, there has not been a well-defined
implementation plan in terms of a call for specific station installations and network milestones.
Instead, the GLOSS Implementation Plan (GIP) traditionally has been a strategic plan, with
recommendations on how best to achieve a globally distributed network of tide gauge stations, all
reporting data suitable for scientific research. The GIP was last updated in 1997. Here we
summarize briefly the updates that will be made to the GIP for a new 2007 edition that takes into
account factors that have impacted GLOSS over the past decade.

The layout of the GIP will remain the same as the 1997 plan. In chapter 3, a summary will
be presented of scientific and technical papers that have used GLOSS data, including studies of
global and regional sea-level trends, decadal variations, mesoscale features, land-motion
corrections, extreme water-level events, tsunami detection, improved tide models, and internal tides.
In addition, the discussion of how GLOSS data are used for practical tsunami and storm surge
monitoring will be expanded, and any changes in observing standards in response to new
operational requirements (chapter 4) will be described.

In chapter 5, the present and future status of GLOSS will be examined. Of particular interest
will be the level of commitment GLOSS should make to operational programmes, which is a
departure from the primary emphasis on scientific research support, and a review of the high-
latitude networks and how they might evolve given environmental stresses in these latitudes.

Sensor technology and communication options have changed significantly over the past 10
years. Chapter 6 will include an assessment of how these new technologies translate into optimal
station configurations that satisfy multiple-user needs.

Efficient and seamless access to GLOSS station data and metadata require ongoing changes
to take into account improved computer capabilities and database infrastructures (chapter 7).
Updated data products and services provided by the major GLOSS data centres will also be
examined (chapter 8).

Regional densification of the GLOSS network has occurred in the Indian Ocean and Africa.
Efficient strategies for operating and maintaining these regional networks will be examined (chapter 9).

Ways to improve training, education and mutual assistance within GLOSS will be
considered (chapter 10), as will the management and international coordination of GLOSS (chapter
11). Finally, the GIP will update the expected obligations of Member States that commit to GLOSS
(chapter 12).

The Group of Experts decided to update the GLOSS Implementation Plan.

The Group decided to include the following points in the revised Implementation Plan:
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e IOC data policy should apply to the GLOSS data streams and Member States should
comply with that policy; and it should be stressed that GLOSS operates on a public
service/public good basis.

e The revised Plan should be concrete and outline results and benchmarks.

e The Plan needs to take into consideration that GLOSS and its network addresses at least
two types of sea-level community: one, research oriented, the other, non-research oriented.
It has been a major achievement to bring researchers, harbour agencies, and hydrographic
agencies together under the GLOSS umbrella.

e The extension of a delayed-mode research serving the GLOSS Core Network to a fully
operational multi-purpose real-time GLOSS Core Network requires added funding.

e The well functioning delayed-mode low-frequency sea-level network and its associated
data stream must not be damaged in the transition to a "why it is important to collect sea-
level data" mode

e The revised Plan has to outline clearly why it is important to collect sea-level data, what
user products can be or are generated and what the benefits are in participating and
contributing data to GLOSS.

e The need for continued support to capacity development.

5. GLOSSIN THE CONTEXT OF A GLOBAL TSUNAMI| AND OTHER OCEAN-
RELATED HAZARDS EARLY WARNING SYSTEM

Francgois Gérard, Chairman of the Ad hoc Working Group for the Establishment of a
Framework for the Global Tsunami and Other Ocean-related Hazards Early Warning System
(GOHWMY), introduced this item. He recalled the mandate given to this Working Group by the
IOC in Resolution XXIII-15; it asked the Group to prepare a global coordination strategy, which is
outlined in a Framework Document (GLOSS-GE-X/5 and IOC-XXIV/2 Annex 10) submitted to the
24™ Session of the IOC Assembly (Paris, 19-28 June 2007). He summarized the key issues in the
document and stressed that the ad hoc Working Group has confirmed an urgent need to coordinate
the four regional intergovernmental tsunami warning systems globally and to ensure the
involvement of other agencies and bodies in the UN system, as well as relevant NGOs, with a view
to exploring synergies relative to different ocean-related hazards considered for inclusion in a
common warning mechanism or system. A Draft Resolution was submitted to the IOC Assembly's
24™ Session, based on the findings of the ad hoc Working Group, proposing the establishment of a
permanent global working group on tsunami and other hazards related to sea level, comprising
representatives of all relevant IOC subsidiary bodies and those from UN sister agencies, like ISDR
and WMO, as well as representatives of relevant stakeholders and the seismic community.

Francois Gérard recalled that GLOSS was originally set up to deal with sea-level
observations in terms of science (i.e. primarily long-term study of sea-level rise and support of
altimeter calibration). At the same time he recognized that GLOSS has played an active role in the
upgrading of the sea-level network as part of the Indian Ocean Tsunami Warning System and as
Chairman of GOHWMS he requested the Group consider to what extent the GLOSS GE can
broaden its mandate also to provide advice on sea-level monitoring for ocean hazards.

The Group thanked Francois Gérard for his presentation.
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Several members reflected on what GLOSS has achieved so far, and how GLOSS has
managed to adapt to changing requirements (for example as articulated in the second GLOSS
Implementation Plan from 1997). Some also recalled national experiences and stated that national
networks had become better as a consequence of serving multiple users. Some members also
recognized that the GLOSS operators primarily have to serve national funders’ interests which
cover a wide spectrum of needs. This gives rise to an opportunistic network, so that GLOSS can
influence maintenance and standards and GLOSS’s job is to manage from the regional level to the
global level.

Some members stated that the community is looking to GLOSS for advice, as
global/regional requirements for sea-level observations are changing/expanding.

Some members stressed that GLOSS should continue to be the leader in sea-level
observations and should broaden to make its Core Network both tsunami- and climate-enabled. In
this evolution GLOSS should still be global and act as a demonstrator of best practice.

Some members also stressed that GLOSS is part of an integrated global observing system
and should clarify what it will lead on and what should be left for others to do.

Some members stressed the importance for GLOSS of not loosing the good and well
functioning delayed-mode data stream.

Finally some members stressed the importance of continuing the GLOSS GE as a forum
where scientists and operators can meet.

Mark Merrifield, Chairman of GLOSS, summed up the discussion as follows:

On the recommendation of the ad hoc Working Group for the Global Ocean Hazards
Warning and Mitigation System (GOHWMS), the GLOSS Group of Experts is prepared to expand
its activities to include technical advice and strategic planning for water-level stations intended for
hazards monitoring. The GLOSS data centres will cooperate in providing high-frequency data from
the GCN in support of hazards research and planning, and will continue to provide a linkage
between expertise in the global network and that required for regional operations. In addition,
GLOSS will collaborate, as needed, with experts in ocean waves, tsunamis, storm-surge modelling,
etc. to develop a global strategy for monitoring water-level hazards.

The Group adopted this position and asked the Technical Secretary to ensure that this
position be communicated to Francois Gerard, Chairman of GOHWMS.
6. UPDATES ON REGIONAL SEA LEVEL NETWORK DEVELOPMENTSINCLUDING

COORDINATION WITH TSUNAMI WARNING SYSTEM SEA LEVEL NETWORKS
6.1 INDIAN OCEAN

Mark Merrifield, Chair of GLOSS GE, reported on this item.

Since the Sumatra tsunami in 2004 there has been a considerable national and international

effort to upgrade the sea-level network as part of the development of the Indian Ocean Tsunami
Warning System (IOTWS). Figure 5 and Figure 6 summarize the present status of the network. In
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addition there are national efforts to enhance/densify national networks — notably in Indonesia,
India, Thailand, Malaysia, Australia and Kenya.

Most of the GCN stations in the Indian Ocean have been upgraded or will be upgraded by
the end of 2008. Exceptions are those of Somalia and Madagascar. Most of the upgraded stations in
the Indian Ocean make high-frequency sea-level observations available in real time on the Global
Telecommunication Network.
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Figure 5. IOTWS sea level network status showing the GLOSS Core Network (GCN) of stations
and non-GCN stations that make data available on the Global Telecommunication System (GTS).
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6.2  PACIFIC OCEAN

Fred Stephenson, interim Chairman of the Pacific Tsunami Warning System (PTWS)
Intergovernmental Coordination Group, introduced this agenda item. PTWS now comprises more
than 375 sea-level stations measuring tides, storm surges and tsunamis; many of these stations can
provide data in real time or near real time. The core of this network is the 74 GLOSS “fast delivery”
coastal sea-level stations transmitting data at intervals between minutes and three hours. The PTWS
Sea Level Network also includes 24 deep-ocean tsunami detection sensors (3 DART-I and 21
DART-II) operated by the USA and Chile, and three cabled systems operated by Japan. DART data
transmission is at intervals of 12—16 minutes. Approximately half of the PTWS coastal sea-level
stations have transmission rates of 1 hour or more, and are therefore of limited or no use for
warning of regional or local tsunami events.

Regarding station upgrading, the IOC International Co-ordination Group for the PTWS
decided that: (i) all stations used for tsunami warning and detection should have data-transmission
intervals of five (5) minutes or less; (ii) those stations within 1-hour tsunami travel time of tsunami
source zones should be given the highest priority; (iii) proximity to major subduction zones or
strategic mid-ocean-ridge locations is an important consideration.
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The ICG is working with GLOSS and USA NESDIS (GOES satellite) to allow for more
frequent data transmission. The ICG has drawn up a preliminary list of priority stations for
upgrading and is validating them.

The PTWS depends on nationally supported contributions of data in real or near-real time
through the GTS, as well as stations maintained and operated by the Pacific Tsunami Warning
Centre and the University of Hawaii Sea Level Centre; so upgrades will be dependent on support
from a number of institutions. AUSAid (Australia) is working with many of the South Pacific
Island countries to assess tsunami-prediction capability, with a view to facilitating the identification
of sea-level stations for upgrading.

The ICG/PTWS considered it important to identify (and establish) new priority stations in
areas where coverage is not yet adequate, and to work with GLOSS this sense.

The ICG/PTWS implementation plan for coastal sea-level stations consists basically of: (i)
preparing a list of candidate stations; (ii) validating this list with a view to providing guidance on
the development of the ICG/PTWS Medium-Term Strategy; (iii) calling on ICG/PTWS Member
States to make the commitments necessary to ensure the sustainability of the PTWS.

Figure 6. PTWS water level stations available on the GTS.
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6.3 CARIBBEAN

Bernardo Aliaga, Technical Secretary for the Tsunami and Other Coastal Hazards Warning
System for the Caribbean Sea and Adjacent Regions (CARIBE-EWS) introduced this agenda item.

Since 1498 there have been at least 94 tsunamis with run-ups reported in the Caribbean
region causing 4,652 deaths. Most of these tsunamis were associated with submarine earthquakes,
although the Caribbean Sea region has all of the potential tsunami-generating sources: submarine
earthquakes, sub-aerial or submarine landslides, and underwater explosions. In addition to the 40
million people living in the region, 22 million people visit the Caribbean, making the region
extremely vulnerable to tsunamis.

The Caribbean system, unlike those for other regions, has a multi-hazard approach and
focuses on all coastal hazards. The ICG CARIBE-EWS met for the first time in Barbados in 2006
and its second meeting was held in March 2007 in Cumana, Venezuela.

A limited interim warning system started to operate in 2005 relying almost exclusively on
seismic data. The interim warning service is provided by the NOAA Richard H. Hagemeyer Pacific
Tsunami Warning Centre (PTWC) located in Hawaii and hosted by the National Weather Service,
United States of America.

A Communication Plan for the Interim Tsunami Advisory Information Service to the
Caribbean Sea and Adjacent Regions was developed by PTWC. According to this plan:

e Currently available seismic data from the region will permit a preliminary earthquake
evaluation within 10 to 20 minutes of the rupture. As additional stations become added, this
response time will decrease.

e Currently available sea-level data from the region are insufficient to quickly detect
whether a tsunami exists or to measure its size from all the potential source regions.
However, new deep-ocean gauges have recently been deployed and new coastal gauges are
planned to improve this coverage

The parties also agreed to form a consortium (network) of regional institutions interested in
sea-level measurement, to be organized within the framework of IOCARIBE-GOOS, and decided
that the network will be multi-use (tsunami, coastal-zone management and inundation, climate
change, navigation, etc.), with parties collaborating to provide common data management and
distribution resources, share operation and maintenance costs and best practices, and broaden the
funding base to ensure sustainability.
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Figure 7. Present status of real-time water level stations in the Caribbean. (This map has been put
together based on best knowledge available concerning station upgrade plans.
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6.4  NE ATLANTIC

Begona Peréz Chairwoman of Working Group 3 on Sea Level Observation and Exchange,
under the Intergovernmental Coordination Group for the Tsunami Early Warning and Mitigation
System in the North Eastern Atlantic, the Mediterranean and Connected Seas (ICG/NEAMTWS)
introduced this agenda item.

The ICG/NEAMTWS, at its 3" Session (Bonn, Germany, 7-9 February 2007), had
approved an implementation plan for NEAMTWS. Begofia Pérez reviewed the elements of the plan
pertaining to sea-level observation and data exchange.

The plan provides a list of potential sea-level stations for the initial system, based on
existing stations or stations with existing upgrade plans. Begofia Pérez detailed the user
requirements, namely, data sampling of 15s or 30s with transmission every 60s to stations within an
hour or 100 km from the source. Concerning a survey on data transmission, she reported that only a
few countries replied and suggested that an official request from ESEAS or IOC might be needed.
Regarding the upgrading of sea-level stations, she reported that there were no tsunami-fit stations in
operation yet. Ten sea-level stations in critical locations could be selected for the initial system. As
for the buoy network, she noted that most of the buoys were in the vicinity of the coast and
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therefore not useful for tsunami detection; to this purpose, possible collaboration with EuroGOOS,
BOOS or NOOS should be initiated.

The Recommendations from the 3rd Session of the ICG/INEAMTWS—Working Group 3
concerned:

Sea-level gauges. There is a need for: (i) a new standard to enable sea-level stations to
operate in real time, with higher transmission frequency; (ii) upgrading of all key sea-level gauges
to meet measurement and telecommunication requirements, standards and associated
instrumentation; (iii) selected gauges (at least 10 sites) to become fully operational at the end of
2007; and (iv) the design and implementation of a comprehensive network of sea-level gauges,
taking into account at-risk areas, to complement the existing system.

Offshore instrumentation for monitoring sea level. There is a need for: (i) an evaluation of
existing national buoy networks and fixed offshore platforms with respect to their potential to
contribute to a tsunami warning system and to their eventual upgrading; (ii) deep-ocean buoys with
ocean-bottom pressure sensors and seismometers, specifically designed for tsunami monitoring; (iii)
cable-based systems and sea-floor monitoring networks; (iv) instrumentation to record landslides,
slumping or other events that are not detectable by seismic measurements.

Telecommunication — data transfer. There is a need for: (i) secure, redundant and
earthquake-proof means to transfer data from the instrument to the operator; (ii) taking into account
existing and evolving systems (e.g. WMO’s proposed upgrading of the GTS according to the
requirements of TWS; backup via Internet, Inmarsat/BGAN, VPN, etc.); (iii) identifying best
practices in other regional systems, as the IOTWS or PTWS, taking into account the particular,
more demanding requirements the NEAMTWS area may have; (iv) communicating such
requirements for telecommunication standards to organizations such as ITU.

Analysis and processing centres. There is a need for: (i) the ICG/NEAMTWS to address the
establishment of centres that process, validate, analyse and interpret the incoming data (Italy,
through INGV, volunteered to take the lead); (ii) collaboration with existing bodies active in the
coordination of deep-sea observation networks mostly for operational oceanography.

For the whole system. There is a need for: (i) immediate, free and open distribution of data