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International Programmes relevant to Sea Level

Some of the main acronyms in the alphabet
soup of international programmes!




WC I { I it http://www.wcrp-climate.org/

World Climate Research Programme

The World Climate Research Programme (WCRP) was
established in 1980, under the joint sponsorship of the
International Council for Science and the World Meteorological
Organization, and has also been sponsored by the
Intergovernmental Oceanographic Commission of UNESCO
since 1993.

The WCRP has initiated programmes such as the Tropical Oceans
Global Atmosphere (TOGA) and World Ocean Circulation
Experiment (WOCE) which have had large sea level measurement
campaigns.



http://www.wcrp-climate.org/
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Data and insight on sea level from WCRP programmes are
major inputs to the Intergovernmental Panel on Climate

Change (IPCC).



http://www.ipcc.ch/

http://Www.10C-000S.0rg/

Global Ocean Observing System

The Global Ocean Observing System (GOOS) Is a
permanent global system for observations, modelling and
analysis of marine and ocean variables to support
operational ocean services worldwide.

Responsible to the Intergovernmental Oceanographic
Commisson Assembly

Sponsored by 10C, WMO and WCRP

The Global Sea Level Observing System (GLOSS) was the
first operational component of GOOS.



http://www.ioc-goos.org/

WWW.WMO.Int/qcos/

The Global Climate Observing System (GCQOS), along with the

GOOS and the Global Terrestrial Observing System (GTOS) form
the G30S of global observing programmes.

GCOS also has a sea level component which overlaps with
GLOSS




The Intergovernmental
Oceanographic Commission (I0C)
and Sea Level

* GLOSS — primarily focused on providing sea
level data for tides, storm surges and climate
change

e Various tsunami activities

* There is now a realisation in I0C that these 2
activities have to work more closely together.
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* Pacific Ocean

* Indian Ocean

» Caribbean (IOCARIBE-EWS)

 North-Eastern Atlantic and Mediterranean (NEAMTWS)

Web site: www.loc-tsunami.org

All of these regional tsunami programmes have important sea
level components



http://www.ioc-tsunami.org/

Pacific Tsunam| Programme

Red triangles = tsunameters. Blue dots = tide gauges reporting
In real time to the Pacific Tsunami Warning Center




|IOCCARIBE-EWS

e See Carolina Hincapie talk

* joc-caribe.unesco.org
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I0C Sites

IOCARIBE Home

IOCARIBE is a regional subsidiary bedy of UNESCO Intergovernmental Oceanoegraphic Commission (IOC). It is the I0C Sub-Commission for the Caribbean and Adjacent » 10C Meetings
Regions and is responsible for the promotion, development and co-ordination of I0C marine scientific research programmes, the ocean services, and related activities,

including Capacity Development at a regional level for the benefit of its Member States. In establishing its programmes, it takes into account the specific interests and needs
of the Member States in the region. + About IOCARIBE
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http://www.gloss-sealevel.org

GLOSS
The Global Sea Level Observing System

Also known as
“ Global Level of the Sea Surface”



GLOSS Objectives

 Establishment of high quality global and regional sea level
networks for application to climate, oceanographic and
coastal sea level research

» Sea level stations around the world for long term climate
change and oceanographic sea level monitoring

« Coordinated by the Intergovernmental Oceanographic
Commission (10C)

« Major contributor to GOOS



Some History

 GLOSS was Initiated in the 1980s with the aim
of increasing the quantity and quality of month
and annual MSL data to the Permanent Service
for Mean Sea Level (PSMSL)

« A network, now called the GLOSS Core
Network, was defined to which all countries
would contribute

 These 1deas formed the basis for the first
GLOSS Implementation Plan






More History

« By the 1990s there had been many technical
developments in sea level measurement:

Satellite Altimetry
GPS for measuring land movements

» The second GLOSS Implementation Plan was written
to define:

GLOSS Core Network

A sub-network for Long Term Trends
A sub-network for Altimeter Calibration
A sub-network for Ocean Circulation




More History

» By the 2000s there had been more developments to
do with:

The need for real time data from all tide gauge
sites and overlap with tsunami networks

The need for Continuous GPS receivers at all
GLOSS tide gauge sites

» The third GLOSS Implementation Plan was published
In 2012 to take these into account



2mmental Oceanographic Commission
Technical Series 100

The Global Sea Level Observing System

IMPLEMENTATION PLAN




GLOSS Implementation Plan 2012

Chapter 1 - Overview of GLOSS

Chapter 2 - Scientific and Practical Applications of Sea Level
Information

Chapter 3 - Status of GLOSS in 2011

Chapter 4 - Sea Level Monitoring Requirements from Ocean,
Climate, and Geodetic Study Groups and Research Programmes
Chapter 5 - Sea Level Monitoring Requirements for Research
and Practical Applications

Chapter 6 - Implementation Plan

Chapter 7 - Administration of the GLOSS Programme

Chapter 8 - Obligations of GLOSS Member States

Chapter 9 - Capacity Development and Implementation Assistance



GLOSS Status

GLOSS status can be measured by how well the
network is providing data to data centres:

« MSL data available at PSMSL
 Real-time data available at Real-Time Centre

» Delayed-mode data available at Delayed-Mode
Centre

* Many status maps at
www.psmsl.org/products/qgloss/status/




Updated in past 5 years (212) Has some data (68) No data (10)

PSMSL — All Data Receipts
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i}ppdated in past 6 months (155) Has some data (37) No data (98)
- ~ Gauges with GPS data at SONEL




GLOSS Activities

Regional Developments

* Regional networks of gauges with greater spatial density, to
serve the particular oceanographic interests of those regions
National Activities

e Contribution to the activities of national agencies by
improving the standards for sea level recording around the
world

Training

e Training courses on the techniques of tide gauge operations,
and workshops on special interests e.g. measurements in
environmentally hostile areas



International Sea Level Data Banks

There are, of course, many national sea level data
centres (a list is available on the PSMSL web site,
www.psmsl.org). But here we shall focus on
International centres, and particularly those associated
with the GLOSS programme




Types of Sea Level Data (and so Data Banks)

* Real-time. Data transmitted to a warning centre which
can look out for flooding due to storm surges or tsunamis.
Delay (latency) has to be as short as possible so there is
no time for detailed inspection of the record

- Fast. Data needed within a few weeks for operational
oceanographic programmes. Needs to have had a light
touch of quality control.

* Delayed Mode. Delay is not a major issue. Data are
archived by a centre for subsequent detailed analysis and
removal of errors. Such highest-quality data, fully quality
controlled (including datums) are needed for scientific
research, for production of a range of products (e.g. tide
tables), for computation of MSL etc.



PERMANENT SERVICE FOR Ay
MEAN SEA LEVEL (PSMSL) Ay

Established by IUGG in 1933 and member of World Data
System of the International Council for Science

Responsible for

- collection,

- analysis (including research as high level quality control),

- distribution of monthly and annual MSL data,

- provision of a wider ‘Service’

Web site www.psmsl.org




Data bank contains
- over 60,000 station-years of information from almost
2,000 stations in
200 ‘countries’ or coastlines,
- 1,500 station-years added per year

If possible, all records converted to a Revised Local
Reference (I.e. common station datum)

Data used throughout oceanography, climate change, geology
and geodesy (Most obvious application being ‘sea level rise’).




PSMSL Stations (All stations)

F-rdﬁ"{gfugh and Woodworth (2014)




Long Records in the Revised Local
Reference (RLR subset of the PSMSL
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50+ Years of Data 75+ Years of Data 100+ Years of Data

From Pugh and Woodworth (2014)




|[ Search ]

PSMSL  Permanent Service
i for Mean Sea Level

About Us Data Products  Training & Information Links

home =

L News |
o Changes to the PSMSL Data WE'GDme tD the

Files .
DElE e Permanent Service for Mean Sea Level (PSMSL)
o II:SMSL lpdates Backend

Datahase
o More MNews

Established in 1933, PSMSL is the global data bank for long term sea level change information from tide gauges and
bottorn pressure recorders.

About Us:

Learn about PSMSL. contact us, read news items and annual reports

Explore the Dataset
Data:

Obtain and submit tide gauge and bottom pressure data

Products:

Browse the data set via GoogleEarth or obtain derived products, view regional commentaries and author archives

Training & Information:

A wide variety of FAQs, training and software documentation, information on non-oceanographic signals in tide gauge
records (e.g., glacial isostatic adjustment, atmospheric pressure, etc. |

Browse dataset in Google Earth Links:

Links to other networks and programs, as well as international sea level contacts




Long records from each continent
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Most records show
evidence for rising
sea levels during
the past century

IPCC concluded
that there has been
a global rise of
approximately 10-
20 cm during the
past 100 years




PSMSL and GLOSS

 GLOSS is a programme of the Joint Technical Commission
for Oceanography and Marine Meteorology (JCOMM) of the
IOC and WMO with primary aim to increase quality and
guantity of data to PSMSL

« PSMSL has provided a main management function to
GLOSS

« Organisation of training courses in a number of locations

« Emphasis on training materials, manuals, sea level software
etc.




PSMSL Service Aspects
» Technical advice to tide gauge operators

« Data processing advice to network operators and
scientists

» Scientific advice to Governments

« General advice to members of the public (many now
covered by web Frequently Asked Questions). All letters
and emails are replied to

« PSMSL web (data and information pages)




UNIVERSITY OF HAWAII
SEA LEVEL CENTER (UHSLC)

UH SEA LEVEL CENTER

Originally established as a centre for TOGA programme
Later became one of the WOCE sea level centres
Now the major GLOSS Fast and Real-Time Centre

Research Quality Data Set (RQDS) also produced

Also responsible to IOC for upgrades to IOTWS

Web site: http://uhslc.soest.hawali.edu/
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vear | ClimateDataGuide
An introduction to tide gauge data

Read It Here

For a complete guide, see the IOC/JCOMM Manual
on Sea Level Measurement and Interpretation.

¥ Download

o © o

Research Data Tide Gauges GLOSS

Sea level and climate research spanning Quality controlled sea level data from We maintain an international network for The UHSLC is part of the Gobal Sea Level =

25/09/2016




BRITISH OCEANOGRAPHIC =

British Oceanographic
DATA CENTRE (BODC) — 0 0¢) Data Centre
GLOSS DELAYED MODE CENTRE '

Located at NOC in Liverpool alongside PSMSL (also a
delayed mode centre)

GLOSS delayed mode centre collects ‘higher frequency’ (e.qg.
hourly or more frequent) data from GLOSS sites

Responsible for the GLOSS Handbook and GLOSS web
pages

www.bodc.ac.uk
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Help and hints

GLOSS Station Handbook

What is GLOSS?

The Global Sea Level Observing System (GLOSS) is a programme coordinated
by the Intergovernmental Cceanographic Commission (I0C) for the
establishment of global and regional sea level networks.

The main component of GLOSS is the 'Global Core Network' of 287 stations
around the world for long term climate change and oceanographic sea level

monitoring.

The GLOSS Station Handbook

The GLOSS Station Handbook was constructed to provide further information

Location of the Newlyn tide gauge, UK ©

on each of the tide gauges in GLOSS core network. It was updated during
2005 and these pages form Version & of the Handboolk.

Connect to the GLOSS Station Handboolk.

The Handbook includes references to individual countries and arganisations who have made their sea level data (hourly
values) available. Plots of annual mean sea level are also available for most sites and site maps are provided for many of
the stations.



GESLA

Global Extreme Sea Level Analysis

Version 2

GESLA Stations
180° 225° 270" 315° 0 45 90" 135° 180°

180° 225" 270° 315" 0’ 45' 90’ 135" 180°



http://www.gesla.org/
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[previous station] Station Auckland_NZ » at GMT [next station]
[more details] [GTS message] [show data] [show on map] [monitor]
T Sealevel at Auckland_NZ station - (5.187 m)
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Country New Zealand . prs
Location Auckland_NZ 3
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Sensar pri (1st pressure) 30 days Remove spikes
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GLOSS Centre for GNSS
(GPS) Information

SONEL (Systeme d’Observation du Niveau
des Eaux Littorales)

at t

IS t

ne University of La Rochelle, France

ne GLOSS Centre for GNSS information

obtained from tide gauge stations.
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participants in GLOSS to send data to
international centres

1. Real-time data to the IOC Monitoring Facility at

Ostende

Monthly and annual MSL data to PSMSL

Delayed-mode higher-frequency data (typically

hourly values, quality controlled) to either UHSLC

or PSMSL

4. Fast H-F data, not quality controlled to UHSLC
(as the designated GLOSS Fast Centre)

Pl NS

These arrangements can be a bit confusing, but talk
to either PSMSL or UHSLC to see how best data
can be transferred in your case.



Table 8.1

Sea Level Data Centres

Location Role Data Web site
Availability

Monitoring facility IOC SLSMF | Plots and downloads | 4-6 weeks www.ioC-sealevelmonitoring.org
of MRT raw data

Fast mode UHSLC Preliminary QC of data uhslcsoest hawaii.edu
from originators

Delayad mode BODC Final high frequency | Annually www.bodc acuk
data from originators

Hourly data products | JASL/UHSLC | Final hourly data with | Annually uhslcsoest hawaii.edu
corrections

Monthly averages PSMSL Final monthly Annually www.psmsl.ong
averages from
ariginators

GNSS data SOMEL Archive for GN5S data | Daily www.sonel.ong
near tide gauges

The above web sites contain information from locations around the world. The PSMSL web site also contains a list of
many national and regional sources of real-time and delayed-mode sea level data.




Manuals and Guides 14

Intergovernmental Oceanographic Commission

Manual on Sea Level
Measurement and Interpretation

VolumeV Radar Gauges




The End
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Other GOOS-Related Regional Sea Level
Activities

There are a number of regional sea level
measurement programmes which include
data exchange for storm surge warning and

other oceanography e.g. EuroGOQOS,
BOOS, NOOS, MOOS, IBIROOS, NEAR-
GOOS

The first of these were developed In
Europe and predated GOOS itself

%
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WWW.[comm.Info

Worldwide marine meteorological and oceanographic
communities are working in partnership under the umbrella of

the WMO-1OC Joint Technical Commission for Oceanography
and Marine Meteorology, in order to respond to interdisciplinary
requirements for met/ocean observations, data management and
service products.

JCOMM can be thought of as the implementation mechanism
for GOOS (and GLOSS)




REGIONAL GLOSS Data Centres
MedGLOSS http://medgloss.ocean.org.il/

Southern Ocean (now terminated)

Ostende IOC Facility — monitoring and
archiving function for IOC for the
various tsunami programmes, GLOSS
real-time data, and activities such as
ODINAFRICA — see later lecture
http://www.loc-sealevelmonitoring.org/




