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TOPCXV
6  7 March 2013
Summary Report
The Terrestrial Observation Panel for Climate (TOPC) was established to develop a
balanced and integrated system of insitu and satellite observations of the terrestrial
ecosystem. The Observation Panel focuses on the identification of terrestrial observation
requirements, assisting the establishment of observing networks for climate, providing
guidance on observation standards and norms, facilitating access to climate data and
information and its assimilation, and promoting climate studies and assessments. The
Global Climate Observing System (GCOS), and the World Climate Research Programme
(WCRP) jointly sponsor TOPC.
The 15th Session of the TOPC was held on 6 and 7 March 2013 at WMO Headquarters in
Geneva, Switzerland. This report summarizes key discussions and outcomes rather than
being a full record of the meeting.
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Opening of the Meeting

The outgoing Chairman of the TOPC, Prof. Han Dolman, opened the meeting on 6 March
2013 at WMO headquarters in Geneva, Switzerland, and in particular welcomed the
incoming new Chairman of the TOPC, Prof. Konrad Steffen, who has been a Panel
member of TOPC since 2008 (TOPCXII), representing the ice sheet community. Prof.
Dolman remarked that during his time of chairing the TOPC Panel, this years’ Panel has
the strongest participation he has seen so far, which shows that there is an increasing
need for highquality data sets, as well as metadata. It also displays how important and
successful the coordinating work of the TOPC Panel has become, especially with regard
to the scientific community.
The participants (Annex II) were welcomed by Dr Carolin Richter, Director of the GCOS
Secretariat on behalf of the Director of the WMO Observations and Information Systems
Department. She thanked Prof. Han Dolman for his work and great leadership for TOPC
within the past years. She then handed the meeting over to the incoming new Chairman,
Prof. Konrad Steffen, Director of the Swiss Federal Research Institute (WSL). The Chair
then reviewed the proposed agenda, inviting any changes or additions. The Panel
adopted the agenda with the understanding that it could be adjusted during the Session if
necessary. The final meeting agenda can be found in Annex I.
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Update on Programme Activities

2.1

GCOS Update

Dr Carolin Richter presented the recent work undertaken within the programme and
outlined upcoming GCOSrelated meetings and activities. She also informed the Panel
that Prof. Riccardo Valentini, current GTOS Chairman, in reaction to the unresolved
situation of the GTOS Secretariat at the Food and Agriculture Organization (FAO), had
just resigned from his position, putting the GTOS programme in an undefined state. She
further informed participants on the upcoming Atmospheric Observation Panel for
Climate (AOPC) Session to be held from 2 to 5 April 2013, and informed Panel members
that a change in the governance of the Global Ocean Observation System (GOOS),
which will meet 2527 March in Qindao, China, has delayed the next Session of the
Ocean Observation Panel for Climate (OOPC). Furthermore, the next meeting of the
GCOS Lead Centres will be held in Santiago, Chile, in October 2013. Dr Richter in
1

particular noted the upcoming review of the GCOS programme by its sponsoring
organisations. Chairman of the review committee is Wolfgang Kusch, who is the former
Permanent Representative (PR) of Germany and WMO special advisor for the WMO
Integrated Global Observing System (WIGOS). The review board will meet for its first
Session from 26 to 27 March 2013. During the discussion, Prof. Adrian Simmons,
Chairman of the GCOS Steering Committee (SC) and of the AOPC, envisioned a positive
feedback from supporters and sponsors, and said that hopefully potential new activities
for GCOS could be implemented in the foreseeable future. He also proposed that TOPC
should make suggestions to the GCOS SC on what could be included in the review
regarding terrestrial observations.
Recurring programme activities include support for the second phase of the European
Space Agency (ESA) Climate Change Initiative (CCI), the potential new collaboration role
of GCOS in relation to the Societal Benefit Area (SBA) Climate of the Global Earth
Observation System of Systems (GEOSS), as well as strengthening (terrestrial)
observations with regard to the International Council for Science (ICSU)driven process
‘Future Earth’. Furthermore, Dr Richter mentioned that one of the central functions of
GCOS is to identify gaps in the existing observing systems and to review its status of
implementation. She outlined the upcoming steps in the GCOS cycle of continuous
assessments on the status of observing systems and on progress against the GCOS
Implementation Plan. Next steps are the preparation of a ‘Third Adequacy Report’ by
early 2015, to be followed by a new Implementation Plan to be published in 2016. These
will need to take into account the increased focus on adaptation.
Actions:
A2.1.1

The TOPC Members request the GCOS Secretariat to formulate a letter stating
their concerns about the current state of the GTOS programme. This letter of
concern should be send to the Secretary General of WMO, which is one of the
main sponsors of the GTOS programme. (GCOS Secretariat, GCOS SC
Chairman, TOPC Chairman)

2.2

WCRP Update

The WCRP is an official cosponsor of all three scientific advisory panels of GCOS, and
hence also of TOPC. Dr Michel Rixen from the WCRP Joint Planning Staff updated the
Panel on recent and upcoming activities of the Programme, stressing the importance of
research for practical application, benefit and value to society, especially with regard to
the Global Framework for Climate Services (GFCS). Furthermore, he outlined WCRP’s
contribution to the ‘Future Earth’ Initiative of ICSU, and pointed out the importance of
climate data for WCRP.
In May 2012, WCRP held its Fourth International Conference on Reanalysis (ICR4) to
provide an opportunity for the global community to review and discuss the major
observations and modeling research associated with reanalysis, including current
uncertainties. The full report is now available online1, with a brief summary published in
one of the upcoming volumes of the Bulletin of the American Meteorological Society
(BAMS). Dr Rixen also reported on the Observations for Modeling Intercomparison
Projects (Obs4MIPs) initiative, which was initiated by the National Aeronautics and
Space Administration of the United States (NASA) and the United States Department of
Energy (US DOE) as a way to foster the exploitation of NASA earth observation
products. Obs4MIPs is now expanding through contributions from several space
agencies and international research efforts with additional remote sensing and insitu
data as well as reanalysis products. A dedicated Panel reporting to the WCRP Data
Advisory Council will be established to oversee these new developments. Dr Rixen also
1

Official website of the Fourth WCRP International Conference on Reanalyses: http://icr4.org/
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gave a short introduction to WCRP’s climate model intercomparison activities. The
current fifth phase of the Coupled Model Intercomparison Project (CMIP5) has not only
increased in data amount (in petabyte range), but its data distribution mechanism is now
also fully transparent to its users, which is a notable improvement from its predecessor
phases.
Dr Rixen mentioned that the overall WCRP framework strategic document is coming to
an end in 2015, and the future of WCRP needs to be shaped anew. The WCRP will focus
on the six ‘grand challenges’ and key deliverables, including:
§
§
§
§
§
§

Actionable Regional Climate Information,
Regional SeaLevel Rise,
Cryosphere in a Changing Climate,
Changes in Water Availability,
Aerosol, Precipitation and Cloud Systems, and
Climate Extremes.

Additionally, WCRP recently revised its structure, adding two new councils (the WCRP
Modeling Advisory Council  WMAC, and the WCRP Data Advisory Council  WDAC) to
the already existing core projects of WCRP, which are as follows:
§
§
§
§

the CliC (Climate and Cryosphere),
the Climate Variability and Predictability (CLIVAR) project, which has a
particular focus on the role of oceanatmosphere interactions in climate,
the Global Energy and Water Cycle Experiment (GEWEX), studying the role of
the land surface, and
the project on Stratospheric Processes And their Role in Climate (SPARC).

Dr Rixen also briefed Panel members on the main outcomes of the 2nd Session of the
WDAC held 4 to 5 March 2013 in Darmstadt, Germany, which include the development
of a new task team to plan an ‘Observations for Reanalysis’ workshop in 2014, a review
of best practices for quality assessment of climate data sets, and support for the
Essential Climate Variables (ECVs) inventory with a new joint Committee on Earth
Observation Satellites/Coordination Group for Meteorological SatellitesGlobal Observing
Systems Information Centre (CEOS/CGMSGOSIC) tool (with potential input from WCRP
core programmes, GCOS panels, and WMO experts). It was also identified that the
WMO/CEOS Rolling Review of Requirements database needs an improved mechanism
to reframe the requirements from the perspective of the WMO Data Advisory Council
(see also agenda item 9.6). As a reminder, the WDAC has succeeded the former joint
GCOS/WCRP Observations and Assimilation Panel (WOAP). GCOS is permanently
represented in the WDAC by its Panel chairs. The next and third Session of WDAC will
be held in Ireland in early 2014.
Actions:
During the past TOPC Meeting in 2012, the then Chairman Prof. Dolman briefed
participants on the GCOSWCRP Workshop on Evaluation of Satelliterelated Global
Climate Data sets, which was held from 1820 April 2011 at ESA in Frascati, Italy. The
workshop aimed to ensure that climatedata records and derived products are quality
assessed by the international scientific community to ensure their wide recognition and
acceptance by users. Information exchange and discussion are still going on and
therefore, the action item from TOPCXIV was maintained on this years’ list:
A2.2.1

Foster a followup from the GCOSWCRP Frascati Workshop and more active
engagement, in particular from the satellite agencies, and relaunch a call to
data centres. (GCOS and WCRP Secretariats)
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2.3

GEO – GCOS/TOPC Links

Dr Espen Volden from the Secretariat of the Group on Earth Observations (GEO)
presented the mission and objectives of GEO, stressing the importance of improved and
well coordinated observing systems, as well as the advancement of broad open data
policies. GEO, created in 2005, aims to develop a coordinated and sustained GEOSS to
enhance decision making in nine Societal Benefit Areas (SBAs): disasters, health,
energy, climate, water, weather, ecosystems, agriculture and biodiversity. The GEO
Secretariat employs experts for each of the SBAs to ensure a continuous exchange
between researchers and users from all over the world.
Dr Volden introduced the GEO portal2, which was developed by ESA and constitutes a
major part of the GEOSS Common Infrastructure (GCI). The GEO portal provides Earth
observation information and data on a national, regional and global scale and connects
to a system of already existing portals. It uses a brokering approach, as the portal does
not only access its own data but also searches for data in other networks, e.g. the WMO
Information System (WIS). He also updated Panel members on the current status of the
GEO climate strategic target 2015, which aims to support an effective and sustained
operation of the GCOS and ensures a reliable delivery of highquality climate information.
A first assessment of this progress had revealed the need for improved availability of
climate data for models, and the improvement of insitu observation networks, ensuring
the sustainability of such networks on a national as well as regional level. Dr Volden
briefed the participants on the current workplan tasks regarding climate issues. Those
include Climate Information for Adaptation (CL01), and Global Carbon Observation and
Analysis (CL02). GEO aims at facilitating an extension and improvement of climate
record data, an accelerated implementation of GCOS, an improvement of weather,
climate and earthsystem prediction systems, and an overall easier access and use of
climate information. Regarding the carbon assessment (CL02), GEO wants to improve
measurement procedures for CO2 from both insitu and satellite data, and has been co
operating closely with CEOS on a response to the GEO carbon strategy. Additionally, the
GEO carbon project, funded through the European Framework Programme, has recently
launched an office for carbon data on a global basis (including forest carbon tracking). Dr
Volden also presented some example work projects and their current status, including
Advanced LandCover Products, the Global Forest Information System, Cold Regions
Monitoring, the GEO Water Cycle Integrator, and the Global Drought Monitoring.
Dr Volden also discussed how GCOS could act as the climate coordinator for GEOSS,
and support especially CL01. GEO is offering to reinforce GCOS goals, objectives and
leadership to a broader community and also policy makers, and intends to act as the
vocal advocate for broad, open, datasharing policies and best practices. Within this
framework, the GEO Secretariat is asking GCOS to play a more active role, as there is a
strong need for consistent messages regarding the role that GCOS intends to play in the
GEO workplan.
During the followup discussion, Dr Zemp expressed his concerns regarding rightful
citation recommendations, as the GEO Portal is accessing various individual data
portals. Dr Volden reassured the Panel members that this is an aspect GEO is currently
working on. He added that specially labeled data on the GEO Portal could already be
used without restriction. Prof. Dolman mentioned that there seems to be an uncertainty
about the exact role of GEO and the working tasks of GEOSS, and stressed a need for a
bureaucratic decision of the roles of GEO and GCOS, as well as a clear definition of who
does what. Dr Volden answered that the GEO Portal is including the data of GCOS
networks, and highlighted the users’ added data value and GCOS’ benefit to reach a
broader community. Dr Fellous added that GEO has been successful in opening up the
discussion of data sharing policy, which also benefits GCOS. From the beginning, GEO
2

GEO Portal website: http://www.geoportal.org/web/guest/geo_home
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was to be conceived as a link between policy makers and the scientific observation
community, but has only been partly successful in doing so. Mr Dolman then mentioned
that the GEO Secretariat should support GCOS and the TOPC Panel in finding suitable
ECV data centres (see agenda item 9.3).
During the WrapUp Session of the TOPC Meeting, Dr Barbara Ryan, Director of the
GEO Secretariat, reassured the experts that GEO has every intention of working together
with GCOS regarding pressing climate issues, and is looking forward to do so in the
future.

GTNs Overview
Accurate monitoring of global scale changes in terrestrial ecosystems has become
increasingly important as the scope of impacts on the ecological and biological systems
grows continuously. Global Terrestrial Networks (GTNs) incorporate the monitoring of
terrestrial climate variables by combining global satellite observations, field
measurements and the development of global models for the purpose of operating a
strong monitoring network that can provide a consistent and longterm data series.

3

GTNs Overview – Cryospheric Issues

3.1
Update from the WMOEC Expert Panel on Polar Observations, Research
and Services, Global Cryosphere Watch (GCW) and its relationship towards TOPC
Dr Barry Goodison from the WMO Observations and Information Systems Department
reported on WMO’s Expert Panel on Polar Observations, Research and Services (EC
PORS), appointed by the WMO Executive Council in 2011, and more specifically on the
progress in one of its key tasks, the establishment and current status of the Global
Cryosphere Watch (GCW). PORS is focusing on polar and highaltitude alpine regions,
including the Himalayan and Tibetan Plateau, the socalled “Third Pole”, with one of its
roles being to facilitate integration and coordination between legacy initiatives of the
International Polar Year (IPY) and WMO observing systems and programmes. PORS
integrates all WMO Antarctic stations (surface and upperair stations, including all GCOS
Surface Network (GSN) and GCOS Upperair Network (GUAN) and Global Atmospheric
Watch (GAW) stations) into an Antarctic Observing Network (AntON). AntON currently
requests all stations to produce monthly CLIMAT messages for collection and
dissemination via the WIS.
Dr Goodison updated the Panel members on the current mode and principles of
operations, and presented the activities of recent years. He added that the Polar Panel
has set up various task teams:
§
§
§
§

Antarctic – operational responsibilities (e.g. maintaining and coordination of the
Antarctic Observing Network, including GAW stations, VOS, GCOS stations,
etc.);
Observations – including GCW and Polar Space Task Group (PSTG);
Research – (e.g. seamless polar prediction is a major decadal initiativedrawing
upon research and operational elements); and
Services  polar user survey to assess services’ needs, etc.

He also informed members of the TOPC Panel about the current status of the proposal
for an International Polar Initiative (IPI). Main observational tasks of the PORS include
the Antarctic Observing Network (AON), a close collaboration with space agencies and
the WMO space programme regarding the coordination of space agency plans related to
5

polar regions, and the implementation of the ArcticHydrological Cycle Observing System
(HYCOS) project, whose main goal is to improve monitoring, data accuracy, availability
and dissemination of information in the panarctic drainage basins.
The current status of the GCW, which has been established with the aim to provide
authoritative, understandable, useable data, information, and analyses for past, current
and future state of cryosphere, is that the organizational structure has been defined, and
memberships in an advisory group are now being considered. The first GCW
Implementation Workshop was held from 2125 November 2011 in Geneva. In 2013,
GCW is focusing on updating the list of GCW focal points, seeks the approval from EC
PORS on the advisory group and management board, as well as the new Implementation
Plan, and wants to move forward with the CryoNet initiative.
CryoNet is an initiative that has been developed to provide a comprehensive network of
cryospheric insitu observations, and uses standardized procedures as well as enabling a
related framework of network services according to the users needs. A first
implementation meeting was held in November 2012 in Vienna, Austria. So far, over 80
potential observation sites have been identified, and the site capabilities are now being
surveyed. To meet the different user needs, the insitu sites are divided into three
different classes of observational sites: baseline sites, reference sites and integrated
sites. Additionally, Dr Goodison reported about the first GCW ‘Snow Watch’ Workshop,
which was held in Toronto, Canada, in January 2013. The main purpose of the workshop
was to determine the current status of snow data, products and information, as well as to
identify any critical issues that need to be addressed in the future.
During followup discussion, Chairman Prof. Steffen asked about the longterm goal and
the mandate of the GCW. Dr Goodison answered that the longterm goals are currently
under discussion, as the GCW is reporting to the WMO Polar Panel, and there are still
new people coming in and taking ownership. The overall direction of the GCW is
developing, and might change in the future.
Actions:
Concluding his presentation, Dr Goodison addressed Panel members and the GCOS
Secretariat to support the GCW with future actions:
A3.1.1

A3.1.2

3.2

Identify the activities of ECPORS and GCW that are of particular importance to
TOPC, and where GCW could contribute to TOPC efforts, e.g. to operationalize
permafrost measurements. (TOPC members, GCOS Secretariat)
TOPC participants are welcomed to review and comment on the GCW
Implementation Plan, which will be finalized for approval by the WMO Executive
Council and Congress by the end of 2013. (TOPC members)
Ice Sheets

Prof. Konrad Steffen reported on the current status of research on ice sheets, and
changes in sea level. Sealevel rise is one of the major impacts of anthropogenic
climate change, and it is the most obvious impact in the oceans, which directly affects
society. Prof. Steffen stated that since the last glacial maximum, the sea level rose
more than 120 metres. The evolution of global mean sea levels since 1870 result
partly from the melting of glaciers and ice sheets, whereas the thermal expansion of
the oceans contribute typically to about 3040 % of the rise. Compared to the 2007
Intergovernmental Panel on Climate Change (IPCC) report, the estimated cryospheric
contribution rose from 1.28 mm/yr (averaged over 78 years) to now 2.2 mm/yr,
according to observations from NASA’s Gravity Recovery and Climate Experiment
(GRACE) instrument.
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To underline that climate warming does not only cause changes in icesheet regions,
Prof. Steffen introduced Panel members to the example of Greenland. Observed
changes on the western slope of the Greenland ice sheet are only partly caused by
warmer air temperatures, which have increased by 4°C on an annual mean over the
last two decades, but also by warmer ocean water that predominantly melts floating
parts of ice. Changes in ocean circulation and ocean temperatures will produce
changes in basal melting, resulting in changes in the overall Greenland icesheet
mass balance. Due to limited monitoring, the magnitude of these changes can
currently not be well modelled or predicted. Prof. Steffen briefed the TOPC experts on
the outcomes of the ESA/CliC workshop at the ‘Earth Observation for Cryospheric
Science Conference’, which was held in Italy from 1316 November 2012. Workshop
participants identified a strong need for mission continuity for longterm monitoring
(e.g. icesheet mass balance) with icesheet margins as key areas for ongoing
surveys. Additionally, the need for novel techniques and services as well as a
validation process for measurements, corrections, etc. were mentioned.
In the followup discussion of the presentation, the OOPC Chairman Dr Lindstrom
mentioned the increasing importance of ocean and icesheet interaction for the research
community, and alluded to a host of new activities planned to investigate these
interactions. He pointed out that the marine community is open to expand the
cooperation, and that both OOPC and TOPC should work towards common objectives.
Prof. Steffen welcomed the discussion, but also stressed that it is very difficult to access
the data in remote locations. Dr Katherine Hill, GCOS Project Officer for OOPC, added
that new technologies are being developed to increase and enhance the current quality
of remote sensing, especially regarding observation monitoring under the ice sheets.
3.3

GTNP (20122016 Strategy and Implementation Plan)

Prof. Vladimir Romanovsky, Chair of the Executive Committee of the Global Terrestrial
Network for Permafrost (GTNP), presented the 20122016 GTNP Implementation Plan
and the current status and main future goals of the permafrost network. GTNP was
established in 1999 by the International Permafrost Association (IPA), and aims to
provide longterm field observations of the ECVs active layer and permafrost thermal
state, which are required to determine the present permafrost conditions and to detect
changes in permafrost stability. GTNP contributes greatly to the overall work of GCOS,
as the network consists of over 800 boreholes for permafrost thermal monitoring, and
about 100 active layer monitoring sites to date that contribute to the Circumpolar Active
Layer Monitoring Programme (CALM), as more than 25 countries are now involved in
observation and monitoring. He introduced TOPC members to the new Implementation
Plan, and welcomed the experts to comment and recommend on the current version. The
GTNP Strategy and Implementation Plan can be found as an official TOPC document
for agenda item 3.3 on the TOPCXV website3.
Prof. Romanovsky also mentioned the recent United Nations Environment Programme
(UNEP) publication ‘Policy Implications of Warming Permafrost’4; explicitly asking for
national permafrost monitoring networks. The policy recommendation of UNEP parallels
with the overall GTNP strategy, and the GTNP Implementation Plan was developed
accordingly. GTNP will work on the following main tasks:
§
§

to collect standardized data on permafrost temperature and active layer
thickness evolution in general and report on those every four years;
to report on permafrost temperatures and active layer thicknesses of selected
reference sites at a two year interval;

3

TOPCXV website: http://www.wmo.int/pages/prog/gcos/index.php?name=TOPCXV
Policy Implications of Warming Permafrost; United Nations Environment Programme, 2012;
http://www.unep.org/pdf/permafrost.pdf
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§
§
§

to manage and upgrade the existing Thermal State of Permafrost (TSP) and
CALM networks;
to stimulate the integration of new methods and observations of permafrost
through field and remote sensing methods; and
to periodically assess changes, and contribute to relevant assessments on the
state of permafrost based upon its data management system.

Prof. Romanovsky introduced the Panel experts to the GTNP data management system,
which is hosted at the Arctic Portal5, and was designed to be a reference model that can
be improved and reused. It is an objectrelated PostgreSQL/PostGIS database that was
designed to fulfill the requirements of GTNP and other stakeholders and that allows a
maximum topdown and bottomup data flow (and will become a onestop shop for
permafrost data). GTNP plans to present annually updated and peerreviewed
information on recent permafrost observations in form of an Arctic Report Card, and will
also publish annual updates in BAMS: one for permafrost in the Arctic, and one for the
current status on permafrost on a global scale.
In the final phase of his presentation, Prof. Romanovsky stressed the current challenges
and problems in coordinating the GTNP. In May 2013, GTNP will host its first national
correspondents workshop at WMO headquarters in Geneva, Switzerland, with the aim to
address the following challenges:
§
§
§
§
§

currently, GTNP is still a ‘bottomup’ initiative (and therefore in strong need for
institutionalization);
GTNP is not sustainable on a longterm basis (there is a strong interest, but
little funding);
the distribution of observational sites is mainly historical, and not scientifically
based;
interaction and complementarities with remote sensing and modeling need to
be improved; and
changes in the carbon content of the permafrost layer are not well covered.

During the debate following Prof. Romanovsky’s presentation, the Panel discussed
whether remote sensing is currently the best way to monitor permafrost. Prof.
Romanovsky reminded the experts that a lot of different indirect measurements exist
(e.g. snow cover can be used as an input to models, etc.), while Dr Goodison added that
there is a strong need to expand the operation of sites, and to find a way of how these
sites can be tied into the network management to make observations more sustainable.
Prof. Romanovsky said that this is the direction GTNP wants to go and added that good
coverage with high spatial resolution would be ideal for as many observation stations as
possible. Prof. Dolman then asked what would happen to the arctic portal database after
the end of six year funding period. Prof. Romanovsky replied that GTNP currently plans
to develop national databases to mirror the data portal. He also stressed that the arctic
portal needs to provide information in different languages (Russian, Chinese, etc.), so
that national experts who don’t speak English will be able to upload their own data into
the portal and have access to data on a global scale.
Actions:
Concluding his presentation, Prof. Romanovsky addressed Panel members and the
GCOS Secretariat to support the GTNP with future activities:
A3.3.1

5

Send a letter (signed by the GCOS SC Chairman Adrian Simmons) to the Alfred
Wegener Institute for Polar and Marine Research (AWI), Germany, in support of
the GTNP. (GCOS Secretariat)

The Arctic Portal website: http://arcticportal.org/
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3.4

GTNG / WGMS

Dr Michael Zemp, Director of the World Glacier Monitoring Service (WGMS), reported on
the state of knowledge in glacier research and internationally coordinated glacier
monitoring, as well as on the current status of the Global Terrestrial Network for Glacier
(GTNG). GTNG is largely based on the scientific monitoring community, and is jointly
run by three operational bodies: the WGMS, the U.S. National Snow and Ice Data Centre
(NSIDC), and the Global Land Ice Measurements from Space (GLIMS) initiative. A ‘One
stop dataportal’ allows the exploration of data products from all three operational
services (WGMS, GLIMS, and NSIDC), including a metadata browser. He briefly
introduced the GTNG SC and the structure of the GTNG network.
Dr Zemp opened his presentation with a short review about the history of glacier
observations, starting with the initialization of internationally coordinated glacier
observations in the year of 1894 by meteorologist F.A.Forel, and moving forward with
first considerations for a World Glacier Inventory in the 1960s and 70s. Since then, the
World Glacier Monitoring Service has been developed due to merging of the Permanent
Service on Fluctuations of Glaciers (PSFG) and the Temporal Technical Secretary/World
Glacier Inventory (TTS/WGI). Today, four major challenges in climateglacier research
and observations have been identified:
§
§
§
§

climateglacier processes;
glacier distribution;
glacier change rates; and
uncertainty assessment.

Figure 1: Organigramm of the overall structure of the GTNG.

Progress in updating the World Glacier Inventory (WGI) database6 has been made. The
WGI currently contains information on 130,000 glaciers that cover over 470,000 km2.
Efforts are made to compile standardized data on glacier thickness measurements. It has
to be kept in mind that the inventory is mainly based on aerial photographs and maps
from the 1970s, and also includes data from the GLIMS inventory (mainly satellite
images after 2000) and the Randolph Glacier Map. The latter gives rough glacier outlines
6

World Glacier Inventory: http://nsidc.org/data/glacier_inventory/index.html
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and is a useful tool for modelling, but is difficult to utilize, as the map does not include
time stamps or attributes. The tool was compiled to serve the IPCC Fifth Assessment
Report (AR5) (which will be published between late 2013 and early 2014), with the main
purpose to model sealevel rise. Dr Zemp stressed that even after 50 years of glacier
observations there is still no complete inventory due to monitoring challenges, which
include that fully automated algorithms are challenged by snow, perennial snow, and
debris cover, as well as the problem that it is difficult in some regions to get minimal
snow and cloud free images at the end of an ablation season.

SCIENCE

MONITORING
Figure 2: Structure of the ‘current glacier research paradigm’.

In 2012, WGMS published its tenth volume of Fluctuations of Glaciers (20052010)7,
whereas the basic data can be found on the official GTNG website8. An additional
WGMS publication reports the results from the glacier mass balance workshop9, held in
Tarfala, Sweden, from 911 July of 2012, which will be published in one of the upcoming
volumes of ‘The Cryosphere’. Current events for GTNG include the Capacity Building
and Twinning for Climate Observing Systems (CATCOS) glacier mass balance summer
school, which will be held from 27 September 2013 in Zermatt, Switzerland, and is
funded by the Swiss Agency for Development and Cooperation (SDC), GCOS and the
International Association of Cryospheric Sciences/International Union of Geodesy and
Geophysics (IACS/IUGG) with participation of selected experts from the Andes area as
well as from Asia.
Dr Zemp introduced the TOPC attendees to the concept of the “current glacier research
paradigm” (see Figure 2), which suggests that the climate community is too much
focused on innovationdriven science, and lacks of funding for longterm monitoring. The
nonavailability of basic data, coupled with meagre resources, renders the effort
7

WGMS (2012): Fluctuations of Glaciers Database. World Glacier Monitoring Service, Zurich, Switzerland.
DOI: 10.5904/wgmsfog201211. Online access: http://dx.doi.org/10.5904/wgmsfog201211
8
GTNG website: http://www.gtng.org/
9
Zemp et al., (2013): Uncertainties and reanalysis of glacier mass balance measurements. The Cryosphere
(submitted).
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unsustainable. Dr Zemp discussed that there is an urgent need for a change in direction,
as there needs to be a stronger cooperation between the two sectors of monitoring and
science in the future; data citation and efficient data management could help to bring
forward a new paradigm structure, where monitoring and science would be funded co
dependently are equally focused on.
Concluding his presentation, Dr Zemp addressed Panel members and to support the new
concept of data citation10 and data management for data sets, and urged the participants
to comment on the new WGMS metadata browser/map11 that was created in close
collaboration with ESRI.

4

GTNs Overview – Hydrological Issues

4.1

GTNH

The status update on the Global Terrestrial Network for Hydrology (GTNH) was
presented in a joint effort by Dr Wolfgang Grabs, Chief of the Hydrological Forecasting
and Water Resources Division at WMO, and Mr Philipp Saile from the International
Hydrological Programme/Hydrology and Water Resources Programme (IHP/HWRP)
Secretariat at the German Federal Institute of Hydrology, who acts as official coordinator
of GTNH. GTNH was established in 2001 as a joint project of GCOS, GTOS, and the
WMO Climate and Water Department to support a range of climate and water resource
objectives, while building on existing networks and data centres, and producing value
added products through enhanced communications and shared development. The GTN
H coordination, including the GTNH website12, has been moved to the new host of the
network, the German Federal Institute of Hydrology, in 2012. Mr Saile is now the new
GTNH coordinator and attended the meeting for the first time.
Dr Grabs provided Panel members with comprehensive information and the overall
objectives of GTNH, and mentioned that the focus of the network’s current efforts is to
improve the access to data and observations that have been developed based on these
data, as well as improving data centres. GTNH has recently become the observational
arm of the Integrated Global Water Cycle Observations Theme (IGWCO). Future goals
are the adaptation of metadata standards, as well as the development of improved global
repositories for evapotranspiration, and the implementation of the ECV soil moisture in
the overall GTNH framework. To emphasize the importance of a sustainable
management of water resources, Dr Grabs reminded Panel members that 2013 has
been named the International Year of Water cooperation by UN Water. Dr Grabs then
kindly asked the Panel members to discuss issues relevant for TOPC, and to provide
guidance for further improvement of GTNH in terms of coordination and product
development, as well as what GTNH can contribute to GCOS in the future in terms of
data requirements, observations and adequacy for climate and water resources
management. Additionally, he reported that GTNH has asked for dedicated input of the
GTNH partners, including WMO programmes such as WIGOS or WCRP’s GEWEX.
Mr Saile then presented the overall network configuration, and pointed to the current gap
in data availability regarding the variables water vapour, evapotranspiration and water
use. At present, GTNH is trying to identify new partners that will represent the different
fields of research. Mr Saile also gave a short overview of the main data products
provided by GTNH, as well as the tasks GTNH is focusing on: data management and
dissemination, and data product development. GTNH is integrated into a landscape of
data centres and portals, and feeds on data from the Global Terrestrial Network for River
10
11
12

Please also see: http://www.wmo.int/pages/prog/gcos/TOPCXV/9.4_DOIs.pdf
Metadata browser: http://www.arcgis.com/home/item.html?id=33a97237dd5f4db3a5265735eecc9b28
GTNH website: http://gtnh.net
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discharge (GTNR) and the Global Terrestrial Network for Lakes (GTNL) as well as
various other data portals (see Figure 3). GTNH’s data are also disseminated by the
WIS, and integrated into the GEOSS Common Infrastructure (GCI). The GTNH Portal
consists of a webservices framework of Open Geospatial Consortium (OCG) geo
processing standards, including time series/point data via the Sensor Observation
Service (SOS) from OCG, as well as time series/raster data via the Web Coverage
Service (WCS). Mr Saile stressed that if members from other hydrological
scientific/governmental panels could be convinced to use a portal including the same
standard services, standard data availability would be easier to improve in the future.
Additional future plans of GTNH include the development of new gridded and vector
data products, which will incorporate data on fluxes into the ocean (in collaboration with
Global Runoff Data Centre (GRDC), the United Nations Global Environment Monitoring
System for Water (GEMS/Water), and the University of Frankfurt, Germany),
HydroSHEDS – hydrological data and maps based on Shuttle Elevation Derivatives at
multiple Scales, and a new hydrological feature model.

Figure 3: Integration and dissemination of GTNH.

Mr Saile announced the next GTNH Coordination Panel meeting, which will be held from
1214 June 2013 at the Federal Institute of Hydrology in Koblenz, Germany. The meeting
is jointly organized by the hydrology branch of the WMO Climate and Water Department
in cooperation with GCOS, and is expected to set the strategy and operative goals for the
coming few years. Main focus of the workshop will be on:
§
§
§

review of the status of network partners;
requirementsbased review, development and action plans of GTNH projects;
matching GTNH activities with other major programmes and initiatives,
including the WMO, GCOS, GEO and major research programmes;

§

review of current data quality control measures of GTNH partners with respect
to the WMO Quality Management Framework;
generation of integrated data products in cooperation with collaborating partner
organizations; and
improved access to data and information through GTNH partners and
collaborating organizations.

§
§
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4.2

GTNR

Mr Ulrich Looser from the GRDC reported on the status of the GTNR and on climate
sensitive stations. GTNR is actively working in close cooperation with GTNH, and
delivers data for longterm freshwater fluxes into the world’s oceans, longterm mean
river discharges, and global composite runoff fields. Initially, GRDC has identified 380
near realtime river discharge stations that need verification from the National
Hydrological Services (NHSs). Additionally, GTNR has served and supported the GCOS
baseline riverdischarge network, has built a basis for future versions of the GRDC
product ‘Longterm mean annual Freshwater Surface Water Fluxes into the Worlds
Oceans’ as well as for a cooperation with the UN GEMS/Water Programme Office of the
UNEP Division of Early Warning and Assessment (UNEP/DEWA) Division for
biogeochemical flux computations, and has contributed to the map layer for river
discharge within the Worldwide Hydrogeological Mapping and Assessment Programme
(WHYMAP) project that is mainly sponsored by UNESCO and the Federal Institute for
Geosciences and Natural Resources (BGR) in Germany. GTNR now focuses on getting
access to near realtime riverdischarge data for selected stations around the world to
capture the majority of the freshwater flux into the oceans. This will be beneficial for
GTNR for the baseline riverdischarge network supported by the GCOS IP, climate and
hydrological modelling, research and data assessment, GTNH, GRDC – GEMS/Water
products on chemical loads, the GRDC Freshwater Surface Water Flux product, and
GEOSS (through the GEOWOW FP7 project). The current status (March 2013) of the
network includes 264 confirmed stations, whereas 203 of them have agreed to make
their data publicly available. Additionally, 178 stations that are awaiting confirmation and
still need to be clarified. Mr Looser stressed that a common solution for data sharing
needs to be found, and also a decision has to be made whether to publish the data on a
specific portal. Currently, permission is obtained from several countries for free and
unrestricted data provision according to GEO data sharing principles. From the 82
countries GTNR has contacted since 2005, 18 countries have delivered data/are ready
to deliver data without major difficulties, and additional 16 countries have responded after
the first phase (20052011), but are not yet at a level for regular data exchange.
Panel experts wanted to know if there is the possibility of Russia providing data to the
GTNR. Prof. Vuglinsky answered that Russia has been collecting data from stations
monitoring the amount of water flowing into the oceans and that since 2005 the data are
available digitally. He is willing to provide GTNR with this data, but needs more exact
specifications. Within the framework of the GCOS Cooperation Mechanism (GCM), the
GRDC is currently negotiating with Moldova and Tanzania to improve monitoring
activities, and contacts have been established with respective operation managers in
Tanzania, but the contact to Moldova has been interrupted.
With respect to climate sensitive stations, Mr Looser reported that GRDC data acquisition
activities are ongoing. Stations from pristine basins have gradually been included in the
GRDC database starting from countries with a large number of identified climate
sensitive stations, Canada and United States. Current activities for the climate sensitive
stations network include:
§

§
§
§
§

standard GRDC data acquisition activities are now including a request for the
identification of climate sensitive stations according to the WMO selection
criteria and the provision of station metadata and discharge data;
over the past year seven additional countries have provided data: Austria,
France, Germany, Italy, Namibia, Slovenia and Switzerland;
current negotiations with the following countries: Argentina, Ghana, Indonesia,
South Korea, New Zealand, South Africa and Tanzania;
gradual inclusion of climate sensitive stations into the GRDC database from
countries with a large number of identified ‘reference stations’; and
identification of stations for which no data have been provided to GRDC and
13

where acquisition efforts are missing station metadata and discharge data.
During the discussion following Mr Looser’s presentation, Panel experts debated about
the definition of pristine basins, and why they are called climate sensitive stations. Prof.
Steffen then mentioned that climate sensitive stations and pristine basins do not have the
same definition or value throughout the scientific community. Mr Looser reminded Panel
members that the criteria for climate sensitive stations and pristine basins has been
given by the WMO Commission for Hydrology, but that the final decision of the definition
always remains the prerogative of each member state. Dr Grabs criticised the lack of
formal scientific justification for the data collection from these stations. He asked if there
was a need for a new working group, and also mentioned that the understanding of the
hydrological cycle is much clearer for undisturbed, pristine stations. Dr Armstrong asked
about the general timeline of the data validation process by National Hydrological
Services (NHSs), and Mr Looser explained that it normally takes up to a year to compile
and review the data. He also reminded the experts that each country works within its own
abilities, and therefore there is no general timeline that goes for all countries equally.
4.3

GTNH / Lakes / LEGOS

Prof. Valery Vuglinsky from the Russian Federal Service for Hydrometeorology and
Environmental Monitoring (Roshydromet) updated the TOPC members on activities of
the International Data Centre on Hydrology of Lakes and Reservoirs (HYDROLARE)13,
operated by the Russian State Hydrological Institute (SHI) since 2009. In summer 2008,
the WMO Executive Council (ECLX) had reported on the signed agreement between
Roshydromet and the WMO on the formal establishment of HYDROLARE. Since then,
this agreement has served as the basis to implement major activities on HYDROLARE
within the WMO framework, including the acquisition of data and information on lakes
and reservoirs. The main objectives of the data centre are:
§
§
§
§

to contribute to spreading and exchange of information on the hydrological
regime of lakes and reservoirs on a global scale;
to provide information for decisionmaking concerning inland water bodies on
regional and global scales;
to contribute to the creation of international standards so as to improve the
collection, handling and analysis of monitoring data on water bodies in a
hydrological regime; and
to assist WMO member countries in the realization of international projects
using data on lakes and reservoirs of the world.

In the last intersession period, the main directions of HYDROLARE activities were the
following:
§
§
§
§
§

collection of data for the database, its formation and maintenance;
website management (modification of technology for the monitoring database
content, etc.);
development of a cooperation with the Laboratoire d’Etudes en Géophysique et
Océanographie Spatiales (LEGOS) at the Centre National d’Etudes Spatiales
(CNES);
review and correction of the GTNL priority list of lakes for monitoring climate
change under the GCOS programme; and
preparation of an annual newsletter.

In the last intersession period, the main directions of HYDROLARE activities were the
following:

13

HYDROLARE website: http://www.hydrolare.ru/
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§
§
§

§
§

collection of data for the database, its formation and maintenance;
Website management (modification of technology for the monitoring database
content, etc.);
development of a cooperation with the Laboratoire d’Etudes en Géophysique et
Océanographie Spatiales (LEGOS) at the Centre National d’Etudes Spatiales
(CNES);
review and correction of the GTNL priority list of lakes for monitoring climate
change under the GCOS programme; and
preparation of an annual newsletter.

HYDROLARE started from a prototype database of metadata and historical insitu data
of lakes, reservoirs and gauging sites in Russia and other former USSR countries.
Available longtime series currently encompass:
Related to stations (including additional data for Russia and other countries of the former
USSR):
§
§
§
§
§
§
§
§

mean monthly level;
mean monthly water temperature;
highest water temperature per year and its dates;
maximum ice thickness per year and its dates;
extreme level (highest and lowest level for year and for regime phases, its first
and last dates, number of cases);
water temperature (ten days average);
ice phenomena (dates and durations of ice regime phases); and
ice thickness (each ten days).

Outside of the former USSR countries, data have been received from Cyprus, Hong
Kong, Australia, Slovenia, Sweden, Switzerland, Mexico and the USA. Unfortunately,
many countries have not submitted their data in spite of repeated requests, especially
Poland, Canada, Finland and China. Data arriving in a variety of formats and languages
cause problems for data identification, processing and uploading. Encoding of water
bodies and gauges is also aggravated if data providers do not indicate WMO subregions
in the data sets. Prof. Vuglinsky announced that an agreement has been reached with
the executives of the International Lake Environment Committee (ILEC) about the
organization of an international Workshop on ‘Hydrological Monitoring of Lakes and
Reservoirs’ in 2014 under the umbrella of the 15th World Lake Conference, which will be
held from 15 September 2014 in Perugia, Italy.
During the discussion following Prof. Vuglinsky’s presentation, Dr Richter wanted to know
if there has been a significant increase in data collection recently. Prof. Vuglinsky
explained that the data collection process is very timeconsuming and slow (official
request for data, cooperation with new countries, data collection, data sharing, etc.). He
also supported Prof. Romanovsky’s earlier statement, stressing that it is difficult for
international experts to collect data properly, as most of the national data websites are in
the countries’ native language.
Actions:
GCOS and HYDROLARE will cooperate to:
A4.3.1

Publish the new and updated priority list of lakes for sustained monitoring from
the Global Terrestrial Network for Lakes (GTNL) on the GCOS website.
(GCOS Secretariat, GTNL coordination)

In addition to Prof. Vuglinsky’s presentation about HYDROLARE, Dr JeanFrançois
Crétaux from the Laboratoire d’Etudes en Géophysique et Océanographie
15

Spatiales/Centre National d’Etudes Spatiales (LEGOS/CNES) reported on the 2012
Hydroweb project for HYDROLARE. HYDROLARE/Hydroweb have developed a lake
database to monitor near realtime waterlevel and storage variations from remote
sensing data, which provides level variations from radar altimetry for 163 lakes and
reservoirs, freely available on the website14, and surfacevolume variations of about 50
lakes, which are calculated through a combination of various satellite images (from
MODIS, ASAR, Landsat, etc). In 2012, LEGOS achieved to develop a fully operating
data centre based on remotesensing technique and controlled by the insitu
infrastructure of GTNL under the supervision of WMO and GCOS.
The current tasks of database development include to add 100 new lakes that are not yet
included in Hydroweb, as well as to add information on lakeice duration for boreal lakes,
to link Hydroweb with the HYDROLARE database (a prototype is under construction),
and to make each lake’s website accessible via both data centres. The increase in
interoperability between HYDROLARE and Hydroweb is still in working progress, and
automated data processing has partly been achieved. ECV data (water level, surface and
volume variations) is available in two different forms: plots and data. Each lake
information web page includes general information on the lake, snapshots of satellite
images, hypsometry data for each lake, as well as a link to the HYDROLARE data
centre. In 2012, the main focus has been set on the Tibetan Plateau, which is one of the
most affected regions by climate change. Therefore, a strong interest consists in the
hydrological community to add those lakes to the overall database. Data is now available
for 60 lakes with monthly level, surface and volume variations from a combination of
altimetry (six satellites) and optical imagery (three satellites).
Dr Crétaux updated the TOPC members on the current status on outreach, reporting that
in 20112012, LEGOS has published two scientific articles:
1.) JF. Crétaux, Jelinski, W., Calmant, S., Kouraev, V., Vuglinsky, V., Bergé
Nguyen, M., Gennero, M.C., Nino, F., Abarca Del Rio, R., Cazenave, A., and
Maisongrande, P. (2011): SOLS – A lake database to monitor in the Near Real
Time water level and storage variations from remote sensing data. Advances in
Space Research, Volume 47, Issue 9, pp. 14971507 (DOI:
10.1016/j.asr.2011.01.004).
2.) Ricko, M., Birkett, C.M., Carton, J.A., and Crétaux, J.F. (2012):
Intercomparison and Validation of Continental Water level products derived
from satellite Radar Altimetry. Journal of Applied Remote Sensing, Volume 6.
Additional reports have been published, including a comparison between the
HYDROLARE insitu database (Russian lakes and reservoirs) and additional radar
altimetry data (Illmen, Ladoga, Peipus, Khanka, Baikal, Bratskoye, and
Kuybychevskoye). LEGOS has also been comparing different altimetry lake databases
(Hydroweb, the Global Reservoir and Lake Monitor (GRLM) from the University of
Maryland, and River & Lakes from the De Montfort University), which resulted in similar
outcomes for all three databases, and proved that all databases provide the same good
quality data. Dr Crétaux also reported that Hydroweb has been tracking its database
users, stating that more than 2/3 of all users are interested in the lake data for scientific
purposes (currently, 93 users have officially registered). Hydroweb will be financially
supported by CNES to support further improvements in data quality. Additionally,
cooperation with Collecte de Localisation Satellite (CLS), a private company with
expertise in radar altimetry, will start for the generation of improved waveform retracking
for lakes and reservoirs.

14

See full list at LEGOS website: http://www.legos.obsmip.fr/fr/soa/hydrologie/hydroweb/Objets.html
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Further discussion after the presentation included the need for the registration of users,
along with the main group of users coming from the scientific community. Dr Crétaux
added that Hydroweb is trying to become more accessible for users outside the range of
scientific use, and would prefer to be used by a wider/broader public.
4.4

Soil Moisture ECV

Prof. Wolfgang Wagner from the Vienna University of Technology reported on the
progress regarding the ECV soil moisture, based on contributions from the International
SoilMoisture Network (ISMN), the Water Cycle Multimission Observation Strategy
(WACMOS) and the soil moisture project of the ESA Climate Change Initiative (CCI).
There has been significant progress in maintaining and updating the ISMN15, which
currently consists of 37 networks, comprising about 1500 stations (see Figure 4), and
covers a time period from 1952 until the present. In 2012, an increased number of
networks/stations have been added to the database, and most data sets are now
automatically updated in nearreal time. Additionally, new quality control procedures and
spatial representativeness measures have been developed. More than 600 users are
registered, which mostly represent research organisations and universities, but also
private companies or public bodies. The users’ main application areas are largely in line
with the societal benefit areas of GEOSS. Funding of the database is currently tied to
ESA’s Soil Moisture and Ocean Salinity (SMOS) mission that has been designed to
provide global observations and monitoring of the two ECVs, soil moisture over
landmasses and salinity over the oceans.

Figure 4: Current overview of all ISMN stations worldwide.

An update on the ECV soil moisture data set status revealed that the first free data set
had been released in June 2012, with financial support from the CCI soil moisture
project. The feedback has been overwhelmingly positive, especially in the view of the
extreme hydrological conditions in the summer of 2012, which have been triggering a
strong public interest in uptodate soil moisture data. According to Prof. Wagner, the
user community is growing rapidly (after 8 months > 460 users), and mainly consists of
research organisations, higher education institutes, but also includes NonGovernmental
Organizations (NGOs), private companies and public bodies. Three key publications
have already been published, including an International Society for Photogrammetry and
RemoteSensing (ISPRS) annals paper on the ECV production system, an article in
‘Geophysical Research Letters’ on global trends, and a ‘Nature’ paper on soil moisture –
15

International Soil Moisture Network (ISMN) website: http://ismn.geo.tuwien.ac.at/

17

precipitation feedbacks, which showed the contradiction between climate models and
satellite data in regard to where convective precipitation occurs. Additionally, a short
article on soil moisture will be featured in the upcoming WMO ‘Status of the Climate
2012’ publication. The global soil moisture development in 2012 shows an increase of
drying and wetting trends (which are consistent between the ECV soil moisture
observations and the ERAInterim model data), whereas almost 30% of the land area is
affected (73.2% negative, 26.8% positive). In the US, Brazil and Southeastern Europe,
severe to records droughts were observed, while the UK went from a period of drought to
a period of rain. Austria experienced drought, frost and heavy rainfall.
Prof. Wagner announced the ‘Satellite Soil Moisture Validation and Application
Workshop’ from 13 July 2013 in Frascati, Italy, which the GCOS programme, in close
cooperation with ESA, EUMETSAT, WMO, GEWEX and CEOS, will support. Soil
moisture has a strong influence on landatmosphere, hydrological, carbon and energy
processes and was therefore recognized as a terrestrial ECV by GCOS in 2010.
Consequently, to further a better understanding of those processes, as well as the
interaction of soil moisture with climate, it is evident that there is a need for longterm
spatially distributed soilmoisture data. The objective of the workshop is therefore to
discuss and reconcile recent methodological advances in the validation and application
of global satellite soilmoisture data derived from spaceborne microwave instruments. It
will bring together producers and users of satellite soilmoisture data, and provide a
platform to discuss data quality, error characterization, and validation approaches and
data assimilation. The goal of the workshop is to collect material for a white paper on
‘best practices guidelines for the validation of satellite soil moisture data using in situ data
hosted by the International Soil Moisture Network (ISMN)’.
The debate following Prof. Wagner’s presentation included a discussion of the
importance of soil moisture in a marine environment, whereas the soil moisture
community is currently trying to find a way to include the topic into the overall scientific
framework. Dr Grabs added that soil moisture is also playing a huge role in the
hydrological forecasting, and a new monitoring project from the Hydrological Forecasting
and Water Resources Division (HFWR) at WMO will be up and running within this years
time (with data updated every three hours).
Actions:
During the last TOPC Meeting in 2012, Panel experts have stressed that there is a strong
need to agree on protocols and guidance on best practices before new standards for soil
moisture monitoring are defined. Participants also addressed the need to update the soil
moisture sections in the WMO standing literature, in particular the Commission for
Instruments and Methods of Observations (CIMO) guide. Prof. Wagner has established
contact with CIMO, but the progress is slow. Therefore, the action item from TOPC XIV
was maintained on this years’ list:
A4.4.1

Wolfgang Wagner to finalize with WMO/OBS to update the soil moisture part in
CIMO standing literature. (WMO/OBS, Wolfgang Wagner, GCOS Secretariat)

5

Carbon and Land Cover issues

5.1

Fire disturbance

Dr Kevin Tansey from the University of Leicester presented a brief document reviewing
progress made with regard to the ECV fire disturbance. As TOPC fire expert, he is
coordinating activities in regard to studying burned areas, active fire detection, and fire
radiative power (FRP). Information about radiative power allows estimating equivalent
fuel loadings and the amount of gases produced.
18

In the same vein, effort has been concentrated on the improvement of FRP estimation
under sparse observations. Dr Tansey reported that major progress has been made in
regard to product development and validation, using data from US and European
satellites. The ESA CCI project is currently in its final year and has started strong
engagements with the climate research group of Martin Schultz, Philipe Ciais and their
teams of experts. The near realtime burnedarea product, called Geoland2, is now fully
operational and delivers a time series with more than 14 years of burned area data with
seasonality (start of fire season – peak of fire season – end of fire season), and which
was made publicly available as a test product. Additionally, Landsat 8, a new satellite
from the Landsat mission by NASA and the United States Geological Survey (USGS),
was successfully launched in February 2013. Ongoing activities in the firedisturbance
scientific community include:
§
§
§

continuation of the production and updating of global burned area data sets
from European and US instruments;
publication of activity and update templates produced together by NOAA; and
progressing of validation activities are progressing through NASA and ESA
funded projects (including further development of automated classification
techniques for LandsatTM type data, and the production of 260 validation data
sets throughout the ESA CCI project).

Regarding active fires, most of the work over the last couple of years has been focusing
on improving the estimates of fuel consumption from geostationary and polarorbiting
instruments, and developing active fire detection algorithms. Additionally, an approach to
validate satellite fireradiative power (FRP) has been developed. Another development is
the creation of a prototype activefire detection algorithm, which exploits the high
temporal resolution of geostationary data (SEVIRI), and attempts to increase the
detection rate of low intensity fires, as well as to improve the characterisation of the fire
pixel background brightness temperature estimates from which the FRP is retrieved.
The Global Fire Emissions Database (GFED) development continues strongly, as recent
developments have been focusing on:
§
§
§

merging information from active fires with burned areas, which substantially
boost burned areas and emissions;
emissions and the classification of emissions regarding deforestation,
savannah, forest, agriculture and peat fires; and
latest research has been focusing on detection of small fire burned areas that
boost global burned areas and emission by about 35%, albeit substantial
uncertainty.

Dr Tansey stressed that more work on active fire and FRP channels is needed in the
future, both on future documentation expected by GCOS, as well as with regard to the
coordination of data products. A stronger liaison/communications channel with the
Sentinel mission16 groups could be established. Currently, the CEOS Working Group on
Calibration and Validation – Land Product Validation (WGCVLPV) and GOFCGOLD are
supported with fire information and data, and the experts are working on a validation
protocol for CEOS. Additionally, the detection of lowintensity fires needs to be improved,
and therefore as many satellites as possible should be used to increase the data quality.
The fire expert also reported on key events and meetings in 2013, where fire disturbance
experts will participate. These meetings will include the Fourth ESA Living Planet
Symposium in Edinburgh, United Kingdom, from 913 September 2013, the GOFC
GOLD Symposium from 1519 April 2013 in Wageningen, The Netherlands, as well as
the Ninth European Association of RemoteSensing Forest Fire workshop in Leicester,
United Kingdom, which will be held from the 1517 October 2013. During the followup
16

The Sentinel mission website: http://b612foundation.org/sentinelmission/
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discussion, Dr Tansey informed participants that a majority of data sets is available
online17. Although different networks are feeding information into the portal, the data
included is mainly derived from the same operational systems.
5.2

Update from GOFCGOLD

The expert Panel welcomed Prof. Martin Herold from the University of Wageningen,
which hosts the Global Observations on Forest Cover and Land Dynamics (GOFC
GOLD) project office, who for the first time attended a TOPC meeting. His role as an
expert for forest and landcover dynamics is to foster communication between TOPC
experts and the wider scientific community regarding landcover issues, and he reported
on the observation of land cover, fire and biomass ECVs. The GOFCGOLD is officially a
Panel of GTOS and its overall objective is to improve the quality and availability of
observations of forests and land cover at regional and global scales, and to produce
useful, timely and validated information products from these data for a wide variety of
users.

GTOS
Global Strategies &
Frameworks
e.g. UN
conventions, GEO,

Project Office

User
Outreach

Science and
Technical Board

GOFCGOLD
Executive Committee
Implementation
Teams (LC, fire)

Regional
Networks

Working Groups
(i.e. REDD+,
Biomass)

Partnerships
e.g. UNISDR WFAG;
CEOS WGCV
Figure 5: Operational context of GOFCGOLD.

Therefore, the definition of GOFCGOLD is as follows:
§
§
§
§

A coordinated international effort to ensure a systematic and continuous
programme of spacebased and insitu forest and landcover observations.
A network of participants implementing coordinated research, demonstration
and operational projects.
A vision to share data, information and knowledge, leading to informed action
and decision support.
A longterm process of building an improved match between observations, data
products and user needs.

The main sponsors comprise ESA (through its land cover office), NASA (fire office),
USGS, as well as GTOS. Prof. Herold mentioned that although GTOS has been the
overall mother organization of GOFCGOLD, the forest and land cover network has
17
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become a working entity on its own right. Prof. Herold updated participants on the current
network activities of GOFCGOLD with regard to land cover characteristics and changes,
which are:
§
§
§
§
§

§
§

inclusion of all major land data into the Land Cover Classification System
(LCCS) (see GOFCGOLD report 43)18;
contribution to global land cover mapping framework and implementation;
best practices and comparative validation study of several global land cover
products (ongoing with CEOS WGCV);
development of GTOS ECV reports for land cover;
supporting UNFCCC SBSTA and COP + countries on key mitigation actions
(Reducing Emissions from deforestation and forest degradation (REDD+)
sourcebook);
capacity building workshops on land monitoring; and
support space agencies for next generation satellites (e.g. Sentinels).

The current status of landcover tasks within GCOS Implementation Plan is:
Table 1: Overview GCOS tasks for land cover.
GCOS implementation plan task

Status reported in recent progress report (2010)

Action T22 International standards for
landcover maps

The FAO/UNEP Land Cover Classification System
(LCCS; under ISO) provides the required standards
and specifications. (good progress)

Action T23 Methods for landcover map
accuracy assessment

Standard validation protocols, methods and best
practices have been developed by the CEOS
WGCV, working with GOFCGOLD. (good progress)

Action T25 Development of insitu
reference network for land cover

Action T26 Annual landcover products
Action T27 Regular fineresolution land
cover maps and change

As a start, GOFCGOLD and CEOS WGCV have
developed the framework for an insitu reference
network for operational global landcover validation.
(low progress)
There are several global landcover products at the
requested resolution including GLOBCOVER and
MODIS. (moderate progress)
No concerted action towards a global product at the
required fine resolution (1030 m) has been
achieved. (low progress)

Prof. Herold then gave a status update on the land cover as an ECV, and explained to
Panel members the current development of an insitu reference network for land cover.
He stressed that there is a strong need for reference data, as landcover data is often
constructed for a certain purpose and therefore not available on a longterm basis.
Currently, the validation of Landsat imagery for the years 2000, 2005 and 2010, also
completed in finer resolution imagery for the year 2010, is an ongoing part of the ESA
CCI landcover project. The aim is to identify capacity gaps in forest observation,
especially on a regional level. Already existing landcover products, which consist of a
series of products and experiences to produce maps on a routine basis, only have
moderate resolution. What needs to be done:
§
§
§
§

guidance from GCOS and GTOS (coarse);
working with the ECV product user community;
deriving the “best available map product”; and
developing a “terrestrial ECV product prototype”.

Prof. Herold also noted the good progress in ESA’s climate change initiative project on
land cover. He added that several other prototypes are currently under construction, as
18

Website of GOFCGOLD publications, including report 43: http://www.fao.org/gtos/gofcgold/series.html
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there is a strong interest of the ECV land cover to human activity, and therefore an
important aspect in the overall climate discussion and negotiations. Key requirements
and goals for future observations in land cover include the need for both stable land
cover and dynamic products, an internal consistency of model parameters, the use of
different land type sets for different models (which allows flexibility for different model
requirements), as well as an identification of the potential use of dynamic information with
regard to vegetation phenology, agricultural expansion, urbanization, wetland dynamics,
etc. There is also a need for increasing temporal resolution among all user groups, and
the fulfillment of accuracy requirements. Regarding the analysis of land and, in particular,
of forest change on a global level, GOFCGOLD has identified a strong need for data
validation, integration and assessment to feed into climate models. Finescale landcover
change addresses a broad ECV user community, as models can be used as useful tools
to directly support climate change mitigation activities. Thus, investments in national
forestmonitoring capacities and for projects on a global as well as pantropical level are
necessary. At present, various data products and analyses are being developed and as a
result, the need for robust validation and integration to meet the GCOS ECV
requirements is continuously increasing. Prof. Herold’s update on the current status of
biomass observations and on the development of aboveground biomass demonstration
data sets revealed that models are mainly based on remotesensed data. Problems
occur, as various scientific publications come up with very different results for the same
regions. Consequently, GOFCGOLD has developed a prototype for biomass
assessment for the boreal zone, which will serve as the basis to develop a prototype for
biomass demonstration on a global level.
During the final phase of his presentation, Prof. Herold announced the Third Symposium
of GOFCGOLD19, which will be held at the University of Wageningen in The Netherlands
from 1519 April 2013. The GOFCGOLD project office organizes the Symposium to
review the recent research accomplishments in the global landcover and forest
monitoring in the arenas of research, implementation, support of international
assessments, and capacity development in developing countries. The Symposium will
outline the specific research, applications and development needs that should be
targeted by GOFCGOLD in the future. He also presented a short overview on the
current focus of the project office:
§
§
§

GOFCGOLD is active in supporting the monitoring for land cover, fire and
biomass, and therefore, the project office is interested in a stronger
engagement within TOPC.
There is a notable progress in the ECV landcover domain, including reference
data sets, global land cover, and finescale changes.
New large demonstration products for biomass are currently developed.

Concluding his presentation, Prof. Herold welcomed members to discuss whether or not
there should be an annual release of the “best” community consensus global landcover
data set.
During the followup discussion of the presentation, Panel experts discussed the
problems that arose with the resignation of Prof. Valentini as GTOS Chairman, and the
current unknown status of GTOS and its relation to GOFCGOLD. Prof. Herold reminded
TOPC that the collaboration between GTOS and GOFCGOLD has not been very active
in the past, and therefore there are no significant changes for the network concerning the
unknown direction GTOS will head in.

19

Website of the Third GOFCGOLD Meeting:
http://www.gofcgold.wur.nl/sites/Gofcgold_Symposium2013.php
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6

Spacebased Observations and Validation

6.1

Report from the GCOS Space Rapporteur / ESA Climate Change Initiative

Dr JeanLouis Fellous, GCOS space rapporteur, updated meeting participants on space
related activities in 2012/2013. The space rapporteur attends all GCOS panel meetings,
the SC Session and relevant expert meetings to improve and foster communication
between space agencies, satellite coordination groups and the GCOS science panels.
This year, Dr Fellous also reported on the current status of the ESA CCI on behalf of Dr
Olivier Arino.
ECV
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Figure 6: Overview of satellite data products for terrestrial ECVs.

Dr Fellous attended a series of spacerelated meetings in 2012, where he presented the
GCOS status reports and plans, and provided some highlights on programs and projects
of interest (e.g. CCI, satellite missions, etc.). These meetings included the CEOS
Working Group on Climate (WG Climate) in Asheville, USA, the 17th Session of AOPC
and the GCOS Steering Committee Meeting, both in Geneva, Switzerland, and the
CEOS Plenary in Bangalore, India. Moreover, he participated in the CCI midterm review
and the 40th Session of the Coordination Group for Meteorological Satellites (CGMS). In
2013, he attended the ‘Climate from Space’ Week (which also hosted the third meeting of
the CEOS WGClimate and the Sustained and coordinated processing of Environmental
Satellite data for Climate Monitoring (SCOPECM) Executive Panel). He is planning to
attend the 18th Session of AOPC, the 21st GCOS SC Meeting, the 2013 CEOS Plenary,
and the 41st Session of CGMS in this upcoming year. Additionally, he presented an
overview of all current satellite data products for terrestrial ECVs, which is given in Figure
6. Dr Fellous also announced the launch of two new satellites: LDCM (launched 11
February 2013) and SARAL/AltiKa (launched 26 February 2013). Satellite SARAL
provides altimetry measurements over the oceans, and is therefore complementing
measurements of the satellites iSAT1 and iSAT2.
Dr Fellous updated Panel members on the 2012 CEOS Plenary, which included:
§

long discussions about the CEOS selfstudy that is aimed at streamlining the
CEOS process and covering the areas of strategic objectives, decisionmaking
and new initiatives, organisational functions, membership and participation, and
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§
§
§

meeting objectives;
the current status of virtual constellations, which is making overall good
progress, but the land surface imagery is in demand of direction on priorities
and of increased participation;
the CEOS GEO priorities (including the Carbon Strategy, the Global Forest
Observation Initiative (GFOI) and Forest Carbon Tracking); and
one full Session on climate, together with developments within GCOS, the
CEOS response to the 2011 update of the GCOS ‘Satellite Supplement’, the
climate monitoring architecture from space, plans for an ECV inventory, and
developments within WCRP.

Dr Fellous also reported on the highlights and discussion items from the 2012 CEOS
WGClimate. WGClimate activities in the past year were mainly organized around the
‘climate monitoring architecture from space’ document, ECV assessments, the CEOS
inventory questionnaire, and the maturity matrix. Highlights can be summarized as
follows:
§
§
§
§

The ‘climate monitoring architecture from pace’ document is ready to go to
print.
The CEOSWMO ECV inventory is published, questionnaires are currently
being analysed. It has been mentioned multiple times by experts that the ECV
inventory database should also accommodate insitu data.
There were long discussions on maturity matrix and metrics, and notably the
need to distinguish between two classes of metrics has been identified. One to
categorize the generation of data for climate, and one to inform data users.
Regarding ECV assessments with respect to GCOS requirements, a scheme
of roles and responsibilities was agreed upon, and it was decided that GCOS
expert panels are to provide a review of assessments performed by domain
specific bodies (e.g. by GOFCGOLD and land imaging virtual constellation
experts).

Regarding the possibility of developing two classes of metrics, Prof. Wagner commented
that it is already difficult enough to maintain one maturity matrix. The ESA maturity matrix
covers most of the data needed, and therefore the next goal should be first and foremost
to support users in filling in those selfassessments consciously and honestly.
Dr Fellous then continued to present ESA CCIrelevant activities on behalf of Dr Arino.
He reported on the current status of the CCI, focusing on phase 2. CCI is an ESA
initiated programme that monitors ECVs and is set to provide an adequate and timely
response to the set of requirements for stable, longterm satellitebased products for
climate that have been presented to space agencies under the guidance of GCOS. While
CCI phase 1 activities generated results that were required as input for starting the next
phase, phase 2 is mainly focusing on the development and production tools, and
consequently on updating and improving the ECV data products. JeanLouis Fellous
reported that for phase 2, the overall scheme of phase 1 will continue, and also
mentioned that there is a current temporal extend of phase 1 products, whereas most of
them will be completed by the end of 2013 (including ECV data sets production, ECV
product validation, ECV assessment by climate research groups, system specifications).
The context of phase 2 is influenced by the IPCC AR5 to be published in late 2013 (WG
I) and 2014 (WG II)), the upcoming Global Framework for Climate Services (GFCS),
GMES Climate Change services, and the Sentinel missions 1, 2 and 3. The official
outline approach of phase 2 includes the international coordination with GCOS and
CEOS, to pursue the work on ECVs started in phase 1, to maintain interface to climate
modellers (CMUG), to extend products temporally and geographically, to improve the
quality to meet climate needs, to ensure free and open access to CCI data products, to
promote wide exploitation of CCI data sets, to maximize the scientific impact of CCI, to
evolve from prototype to sustainable systems, and to explore and prepare new data sets
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for the sentinel satellites.
Dr Fellous also reminded Panel members that in phase 2, CCI will work on the same 13
ECVs as in phase 1, and not cover any additional ECVs. He added that there is no
planning to include more ECVs, but CCI is planning to add more data sets to ensure
consistency and better quality for already existing ECV data. Current achievements of
CCI so far are:
§
§
§
§
§
§

major contribution to the first global glacier inventory, delivered on time for the
IPCC AR5;
first passive and active global soil moisture product (19792010), showing
overall trends for 26.6% of the terrestrial surface;
more precise icesheet monitoring from optical observation;
multisensor monitoring of burned areas;
first 300metre global landcover map based on fiveyear time series acquired
by multiple sensors (e.g. MERIS FR&RR, SPOT VGT, etc.); and
new landcover concept depicting consistently seasonal dynamics for a more
integrated landsurface description (model initialisation and validation).

During the presentation’s followup discussion, the participants asked about the overall
budget of CCI phase 1. Dr Fellous informed the Panel that phase 1 had a budget of
about 76 million USdollars, although about a dozen million had been added later. It is
expected that the budget of phase 2 will be similar to the one of phase 1. Additionally,
Prof. Herold asked if the CCI will enable the wider public to understand the importance of
ECVs. Dr Fellous answered that performance and contribution to the assessment needs
further preparation, as this is a slow and timeconsuming process.
Actions:
During discussion, Panel members criticized the apparent lack of coordination between
ESA and the European Commission (EC), and therefore proposed to:
A6.1.1

Raise attention to the need for defining a mechanism for longterm continuation
of ESA CCI activities, through improved coordination between the ESA CCI and
ECfunded projects. (GCOS Space Rapporteur, GCOS Secretariat)

6.2

CEOS Cal / Val activities

Dr Gabriela SchaepmanStrub from the University of Zurich, incoming chair of the CEOS
Working Group on Calibration and Validation (WGCV) subgroup on Land Product
Validation (LPV), had been invited to the Panel Session to present the Cal/Val activities
of the CEOS LPV focus groups to ensure a continuous interaction between CEOS LPV
and TOPC. The goal of the CEOS LPV activities is to foster and coordinate quantitative
validation of higher level global land products derived from remotely sensed data, in a
traceable way, and to relay results to whether products are relevant to users. This
approach to find a communitywide accepted way how to do validation emerged from the
land validation of MODIS products, mainly land cover, fire and land index. Therefore, the
groups are ECVfocused. Additionally, they plan to increase the quality and efficiency of
global satellite product validation by developing and promoting international standards
and protocols for field sampling, scaling techniques, accuracy reporting, and data and
information exchange, and to provide feedback to international structures, in particular
GEOSS, for requirements on product accuracy and quality assurance, terrestrial ECV
measurement standards, as well as definitions for future missions. Dr SchaepmanStrub
also updated participants on the current staff changes within the CEOS LPV, as Dr
Joanne Nightingale is the outgoing chair and Dr SchaepmanStrub will be her successor.
Additionally, Miguel Roman from NASA Goddard Space Flight Centre will become vice
chair from 1 March 20132016.
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The LPV currently focuses on validation in nine different focus areas, which include snow
cover and ice, surface radiation, land cover, Fraction of Absorbed Photosynthetically
Active Radiation (FAPAR), Leaf Area Index (LAI), fire, land surface temperature, soil
moisture and land surface phenology. Main activities of CEOS LPV in 2012 included the
official CEOS response to the 2010 update of the GCOS IP, the development of a
validation protocol, the promotion of LPV activities on an international stage, e.g. the
American Geophysical Union fall meeting 2012 validation sessions, which provided a
good platform for an exchange of scientific relevance. Additionally, LPV supports the
launch of new satellite products (e.g. launch of VIIRS and Landsat, MERIS 10days
composites 20102012, 30+ yrs AVHRR based LAI and FPAR data set, MODIS
reprocessing, Geoland2), whereas a full overview of new products will be provided on the
LPV website20 in the upcoming weeks.
Dr SchaepmanStrub reported on the current methodological development of LPV.
Regarding the testing of Fluxnet footprint representativeness for satellite product
validation, including the validation of satellite albedo data for Fluxnet, it turned out that
only 53 out of 153 Fluxnet stations were found suitable. The product validation also
included a refinement of albedometer footprint analysis from albedometers, an upscaling
procedure based on “leafon, leafoff” Landsat ETM+ imagery, and geostatistical analysis
of landscape heterogeneity and representativeness of tower footprints for satellite
product resolution. The second project of methodological development revolves around
the new ‘3D Vegetation Lab’. Its goal is to completely reconstruct observing sites in three
dimensions, using laboratory, terrestrial and airborne laserscanning approaches (“leaf
on and leafoff” data), and includes spectral properties of foliage, understory, and
soil/litter, as well as conventional measurements. Tests have already been done with two
different sites: one with a heterogeneous background (Lägeren, Switzerland), and one
with a homogeneous background (Tharandt, Germany). The LPV WG wants to provide
users with a three dimensional tool where they are able to change parameters, but also
validate the data themselves. Additionally, Dr SchaepmanStrub announced the launch
of the CEOS Online Validation Exercise (Olive)21, which provides a web service that was
designed to quantify the performances of earth observation land products like LAI, and
FAPAR to use transparent and traceable methods following standards defined by the
CEOS LPV subgroup, to provide open access of results to the whole scientific
community, and to capitalize on the several initiatives undertaken within this scientific
community.
During the discussion that followed Dr SchaepmanStrub’s presentation, Prof. Wagner
mentioned that a paper on best Cal/Val practices could be published, setting up and
reporting on minimum performance requirements rather than setting for specific
instrumentation. Dr SchaepmanStrub added that future Cal/Val publications will be more
a review of best practices than a recommendation of practices.
Actions:
Concluding her presentation, Dr SchaebmanStrub asked the TOPC Panel members for
support regarding the following issues:
A6.2.1
A6.2.2

20
21

Start a new attempt with CEOS on the proposal for a surface site reference
network. (Former TOPC Chairman)
Provide support/advice for CEOS LPV to enhance the group of reference sites
(observed by satellites), and name potential sites that would be suitable for the
purpose. (TOPC Panel members)

Official website of the CEOS LPV: http://lpvs.gsfc.nasa.gov/
OLIVE website: http://calvalportal.ceos.org/cvp/web/guest/olive
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7

Marine Issues

Dr Eric Lindstrom, outgoing Chair of the Ocean Observations Panel for Climate (OOPC)
and new Cochair of the Global Ocean Observing System (GOOS) SC, reported on
recent activities in the oceanic domain and outlined the 2012 OceanObs’09 Framework
for Ocean Observing, and the future of GOOS and OOPC. OOPC currently focuses on:
§
§
§
§
§

the state of the ocean (goal is to improve and expand ocean climate indices at
OOPC website);
societal relevance (e.g. stories and implications for society from ocean
observations and ocean climate indices);
status report on current events (e.g. El Nino, weather and climate events, etc.);
the state of the observing system (including uptodate info for status of satellite
and insitu observing system including data management, and better
integration); and
interaction with the ocean/climate community and with other programmes to
advocate for sustaining and enhancing the observing system, and reviewing
components of the system as necessary.

Figure 7: Structure of the Framework for Ocean Observation.

Dr Lindstrom reported on the Framework for Ocean Observing (FOO), which was called
for by the OceanObs’0922 Conference Statement and adopted by GOOS and approved
by GOOS sponsors WMO, IOCUNESCO, UNEP and ICSU. The framework (see Figure
7) is meant to guide the ocean observing community as a whole to establish an
integrated and sustained global observing system.
The framework follows an interdisciplinary approach across ocean physics,
biogeochemistry, and marine biology and ocean ecosystems, and advocates for an
approach to planning and evolving GOOS through identifying the variables to be
measured (Essential Ocean Variables), the readiness of observing technologies and
applications in the context of sustained observing and requirements data and products
that will be managed and made widely available to modeling efforts and a wide range of
users. The framework text has been made available for the TOPC XV participants, and
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Official OceanObs’09 website: http://www.oceanobs09.net/
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can be found online23. The framework does not only represent a review of necessary
requirements, but also displays a system integration approach to ocean observing.

Figure 8: Overview of interaction between the Essential Variables.

He informed participants on OOPC activities in 2012, and that the ‘Framework for Ocean
Observing’ has been completed and approved. OOPC continued to build outreach and
provide relevant societal information with the help of new web features, and dealt with
issues related to the support of the OOPC Secretariat and the IOCUNESCO budget. He
announced that due to financing problems, the OOPC Secretariat had to be moved from
IOC of UNESCO to GCOS, and introduced GCOS Secretariat’s newest staff member Dr
Katy Hill, who will coordinate future OOPC projects and activities. Driven by the
framework requirements and negotiated with feasibility, the ocean observing community
has defined the socalled Essential Ocean Variables (EOVs). Monitoring and observation
of these EOVs (see Figure 9) allow for innovation in the observing system over time, and
build the basis for expressing recent and future requirements at a high level. It has to be
kept in mind that not all EOVs can be measured technically. Societal drivers for FOO
within the next decade will include regional seas conventions, fisheries,
ecosystem/biology services and realtime services, assessments (United Nations, the
Global Environment Fund (GEF), regional, etc.), and weather and climate services (e.g.
UNFCCC/IPCC, WCRP, other climate services).
The GOOS Panel structure has been expanded to include a Biogeochemistry Panel
based on the International Ocean Carbon Coordination Project, and a new Biology and
Ecosystems Panel. OOPC will support FOO as one of three observing system panels,
and focus on monitoring the physical EOVs. Dr Lindstrom gave some future implications
for OOPC, and how the oceanic observation community is viewing the GCOS expert
Panel. OOPC has always been cosponsored by GCOS, GOOS and WCRP, but it has to
be kept in mind that all main sponsors have a slightly different use of OOPC. While
GCOS defines OOPC as an official framework for ocean observing requirements for
climate, WCRP uses OOPC as ocean observing requirements for climate research.
GOOS has now changed its use of OOPC, and will bring OOPC into play as support for
endtoend analysis and synthesis of all physical EOVs (including requirements,
coordination, products, and fitness for purpose). Dr Lindstrom also announced that from
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GCOS TOPC XV Session website: http://www.wmo.int/pages/prog/gcos/index.php?name=TOPCXV
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now on GOOS no longer divides coastal and openocean issues, and all three panels are
expected to move towards addressing coastal observing requirements. OOPC and
TOPC can work together to identify climate requirements for observations in the coastal
zone and shelf/enclosed seas. Moving forward, key priorities also include the
development of requirements for a Deep Ocean Observing System, and a review of
upperocean thermal observing requirements.
The governance structure of FOO is as follows:
GOOS Steering Committee
(Sponsors, Observing Panel Chairs,
Observing System leaders)

Observing System Panels
(Focus on EOVs e.g. Physics, Carbon/Biogeochemistry,
Biology/Ecosystems; Coordination for observing system elements)

Technical Advisory Groups
(Observing technologies and networks;
Variable focus on data and products, synthesis and link to models)
Following the development of new observing and technical panels and a reorganization
of GOOS, the ocean observing system has identified its main future objectives:
§

§

The system GOOS will become a collaborative system of sustained
observations, and will therefore further build on requirements, include both in
situ and satellite data, increase focus on operational and research funding, link
to data management and product generation activities, both on a global and on
a coastal scale.
The programme GOOS will coordinate advocacy for all elements of the system,
and furthermore provide a platform for collaboration, promote global
participation, and animate FOO processes, including in collaboration with other
partners, adapting structures in stable and stepwise ways, assessing and
encouraging the readiness of components, and integrating new observations
while sustaining present ones.

A key issue was presented indicating the state of insitu observing systems against the
GCOS Implementation Plan and Joint Technical Commission for Oceanography and
Marine Meteorology (JCOMM) targets. Overall, about 62 percent of the proposed system
was in place as of September 2012. However, improvements of insitu networks have
essentially stopped. In some cases, for example, in the case of the global drifting buoy
array, the progress has reversed, and the array is now down from 83 percent to 63
percent of its design density due to changes in manufacturing of the drifters causing early
failures. Attempts to reverse this decline are being made through increased deployments.
Conversely, the Argo network now consists of some 3,500 floats and is considered as a
great success. On a positive note, oceanic satellite sites and satellite observing networks
seem to have improved in health and quality, and act as an adequate support for ECV
monitoring.
During the followup discussion, Prof. Steffen reminded participants of the gap in ocean
observation especially in the polar oceans and wanted to know if there are any new
measurement devices that can measure data under the sea ice. Dr Lindstrom answered
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that GOOS is connected to discussions regarding Arctic, Southern Ocean and under
seaice observing and its associated challenges. A recent workshop was held in Hobart,
sponsored by the Southern Ocean Observing System (SOOS) on ‘Seeing under the Ice’.
Both Arctic and Antarctic/Southern Ocean experts attended the workshop.

8

Review of Action Items from last year

The Panel reviewed the status of actions from the last TOPC Session (TOPCXIV), as
outlined in the associated meeting document 8.1. It was noted that almost all actions
from 2012 were completed; a few became ongoing activities or were superseded by new
action items as given in Annex III. The Chairman and the Panel members decided to
maintain an ongoing status for three out of the 16 actions from TOPCXIV 2012, which
include action items 3, 5 and 13.

9

Items of Discussion

9.1

ECV publications

Dr Michel Vestraete, who is a member of AOPC, as well as TOPC, and who works for
the Joint Research Centre (JRC) of the European Commission (EC), gave Panel
members an update on current and future planned ECV publications. He explained the
outline for the planned publication on ECVs, which aims to provide a peerreviewed
reference on ECVs as well as explain the origin and purpose of ECVs, to clarify the
scope and by providing ECV examples, and to envision the future evolution of the ECV
concept. The overall aim of the publication is to document the provenance of the ECV
concept with particular respect to its role for climate services and risk management.
Additionally, the ECV publication is set to deliver the basis required to study and manage
climate change (research, mitigation, adaptation, impacts), preserve key climate records
for future generations, and serve as a guiding framework for managing other
environmental observing systems. The target audience of the paper has been identified
to mainly comprise of observing system managers (coming from national meteorological
services, space agencies, etc.), sponsors of Earth Observation (EO)related sciences
(e.g. EC, NSF), decisionmakers that are involved in climate and environment issues,
and EO information users (researchers, product generators, commercial companies,
etc.). Proposed journal outlet is the Bulletin of the American Meteorological Society
(BAMS) with a publication date of approximately December 2013.
Dr Verstraete then presented the envisaged timeline and overview for the planned peer
review publication on ECVs as following:
1.
2.
3.
4.
5.
6.

Introduction
Provenance of ECVs
Positive impact of the ECV concept (“success stories”)
Generating and using ECV data sets (examples)
Problems and limitations of the ECV concept
Evolution of ECVs – A vision for 2020

Concluding his presentation, Dr Verstraete reported on the recent ECV/GCOS
publication, titled ‘The GCOS at 20 years – the origin, achievement and future
development of the Global Climate Observing System’24, and asked TOPC members to
consider and discuss additional options for ECV publications:
24

Houghton et al. (2012): The GCOS at 20 years – the origin, achievement and future development of the
Global Climate Observing System. Weather, Vol. 67, No. 9, pp. 227235.
http://onlinelibrary.wiley.com/doi/10.1002/wea.1964/abstract
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§

§

The CEOS WG Climate Chair is suggesting the generation of a refereed paper
describing how they will respond to the GCOS IP and the 2011 update of the
Satellite Supplement (whereas both papers should be published together).
Therefore, it might be useful to publish an additional paper on data
requirements to address climate adaptation.
The TOPC has once considered compiling a ‘special issue’ of papers describing
the main terrestrial ECVs. The Panel needs to decide whether or not there is
still interest to develop such an issue and if so, Panel members need to define
the purpose and content of the publication issue, as well as identifying a target
audience. Individual experts need to confirm their commitments to generate
those manuscripts.

During the followup debate, TOPC members discussed the potential special publication
for terrestrial ECVs. Prof Wagner stressed that BAMS should not be the only option
where such articles can be published, as it will always target the same audience. He also
mentioned that when publishing such a special issue, the discussion of standardization,
calibration and validation issues should be involved. Dr Verstraete reminded the Panel
that before deciding on whether or not to publish in BAMS, TOPC experts need to
identify the target audience. Prof. Dolman added that there is already an overload on
publications on different climate variables, and if the Panel really wants to go forward
with the development of such a special issue, they need to do so in the near future. Prof.
Steffen then concluded that before publishing several papers on individual ECVs, it
would be beneficial to draft an overview document that will answer the general questions
regarding ECVs without going into too much detail. Further discussion dealt with the
need to identify an internal layout format, and the potential use of information from the
GTOS ‘assessment of the status of the development of the standards for the terrestrial
essential climate variables’ publications.
Actions:
Concluding his presentation, Dr Verstraete called upon Panel members to support his
proposal of reviewing the history and the status of ECVs and producing peer reviewed
publications:
A9.1.1

Contact ESA CCI whether they might sponsor a symposium. The
outcome/proceedings of this symposium should lead to ECV publications in a
special issue. (GCOS Secretariat, JRC)

9.2

GOSIC

Ms Christina de GrootLief from the United States National Climatic Data Centre (NCDC),
and manager of the Global Observing Systems Information Centre (GOSIC), updated
Panel members on the status of the GOSIC website25, and provided some new insight
into the current activities of the information centre. The goal of GOSIC is to provide users
with the data they are looking for and the tools to search for these data in a variety of
ways from a single text, to searching by keyword, programme, observation, variable, data
centre, etc. Nowadays users are not simply looking for data or products, but they are
looking for data they can trust. In most cases, they are also not looking for a whole data
set, but want to download just the data they are interested in, e.g. for a specific station or
variable. GOSIC operates as an inbetween for data centres and the user community to
facilitate data discovery and access. Users can find data directly through the GOSIC
portal, or they can contact staff for help.
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GOSIC was established in 1997 by the GCOS Joint Data and Information Management
Panel (JDIMP). Since 2007, the GOSIC data portal has been operational, and is
supported by the NCDC and the United States GCOS programme to facilitate access to
global climate observing data and products. Longterm goals of GOSIC are to link value
added products, data discovery and access tools to assist users in effectively finding
climate data and information. It has to be kept in mind that the GOSIC portal acts as a
onestop data shop and does not hold data but rather links to world data centre data sets
where users can download the data.
GOSIC products include:
§
§
§
§
§
§
§
§

data access matrices;
data flow diagrams;
GCOS performance indicators (e.g. GSN, GUAN);
GOOS national activities summaries;
metadata search tools;
related programmatic information (e.g. US GCOS);
close linkage and synergy with the goals of the World Data Centre for
Meteorology (WDCM); and
cooperation with other portals such as the U.S. National Oceanic and
Atmospheric Administration (NOAA) climate portal and the GEO portal to aid in
more effectively serving international climate data sets.

The GCOS ECV data access matrix on the GOSIC portal includes all 50 ECVs, and links
to insitu and satellite data sets, and new products are constantly being added. Metadata
exists for each ECV, whereas the metadata records are held in the NASA Global Change
Master Directory (GCMD) and can be requested through a GOSIC portal to the GCMD 26.
In addition, GOSIC metadata can be searched by SBAs on the GEO portal.
GOSIC will continue to evolve by:
§
§
§
§
§
§

serving as a clearinghouse for the insitu and satellite communities to identify
and steward curated ECV data sets;
facilitating better communication with users via a new media wiki;
providing data access an discovery tools to insitu and satellite ECV data sets
and documentation working with a diverse group of organizations and groups
(e.g. WCRP, TOPC, GEO, and CEOS);
supporting metadata creation by implementing new tools;
maintaining uptodate links and information; and
implementing the latest vetted web tools to continue to foster an efficient and
effective access to global climate data and information.

Panel members wanted to know if updating of data happens automatically, whereas Ms
de GrootLief informed the experts that GOSIC normally uses constant links to other data
centres, and so data will be updated on a regular basis. For those data sets that are not
linked via constant connection, a new update will be done throughout this year.
Additionally, Ms de GrootLief stressed that somebody needs to take care of the
information that is stored on the current GTOS website. As GTOS has published
documents and descriptions for each terrestrial ECV, those might be worth saving. Once
figured out, there is a need for TOPC members to discuss potential updating of those
documents. She also mentioned that from now onwards, GTOS data on the GOSIC
portal will be linked to GOFCGOLD and individual GTNs.

26

The Global Change Master Directory Portal for GOSIC:
http://gcmd.nasa.gov/KeywordSearch/Home.do?Portal=gosic&MetadataType=0
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Actions:
Concluding her presentation, Ms Lief addressed Panel members and the GCOS
Secretariat to support GOSIC with further development of the website:
A9.2.1

Provide feedback to the GOSIC ECV data matrix – relevant ECV Panel experts
need to check and update the individual ECV definition/text; suggest more links
to data sets if appropriate. (TOPC members)

9.3

How to find operational data centres for each ECV

At the 14th Session of the TOPC, action items were identified, with one of them asking
“GCOS to liaise with ICSU in view of identifying additional data centres for ECVs” (action
item 14). Dr Michael Zemp, introduced the current list of ICSU operational data centres,
and reminded the experts that there is a need to provide more and higher quality data to
GCOS. A contact for each specific topic (e.g. cryosphere, hydrology, etc.) should be
identified. He encouraged Panel members to discuss the need to formalize the status of
those potential operational data centres. He introduced TOPC to the new WDS that has
been created in the frame of the ICSU visioning process. As part of this process,
international data centres had to reapply and were reevaluated. Candidatures are
evaluated by the WDS Scientific Committee on criteria such as access to highquality
data, data stewardship, and participation in broad harmonization and interoperability
efforts. Following up on the action, the GCOS Secretariat proposed the nomination of Dr
Isabelle Gärtner from the World Glacier Monitoring Service (WGMS) to become a
member of the ICSU World Data System (WDS) Scientific Committee. Dr Gärtner has
unfortunately not been selected by ICSU.
Several former ICSU World Data Centres (WDCs) and former Federation of Astronomical
and Geophysical dataanalysis Services (FAGS), as well as numerous new organizations
have been certified as members of the new system. As of 15 February 2013, WDS
consists of 64 member organizations in four different categories. The (current) list of data
centres can be found in the documentation for agenda item 9.3 at the TOPC XV
website27. The WDS Scientific Committee is still in the reviewing process for several
other applications, therefore the status of the organizations might be pending (as
membership requires the signature of a letter of agreement between members in all
categories and ICSU). Definitions are as follow:
§
§

§
§

Regular Members – Organizations that deal directly with data analysis services
(e.g. data centres and data services such as former WDCs and/or FAGS)
Network Members – Umbrella organizations representing groups of data
centres and/or data services, some of which may or may not be WDS Regular
Members; usually serve as coordinating agents for nodes that have common
characteristics
Partner Members – Organizations that do not deal directly with the practical
details of data collection, and distribution, but contribute funding or other
support to WDS
Associate Members – Organizations that are interested in the WDS endeavor
and actively participating in the WDS discussion, but that do not contribute
direct funding or other material support.

TOPC members then discussed a potential way forward to identify new operational data
centres for ECVs. TOPC should consider the following issues:
§

27

Which potential operational data centres could be included?

Official TOPC XV website: http://www.wmo.int/pages/prog/gcos/TOPCXV.htm
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§
§
§
§

Once identified, is there a need for a data workshop (potential participants: ECV
scientific experts, data centre programme managers, etc.)
Are the identified data centres willing to take the role?
What makes a data centre a suitable GCOS ECV data centre?
Should a label concept be developed (e.g. for different databases, data sets,
etc.)?

During the discussion, Prof. Dolman mentioned that GCOS could work in collaboration
with GEO in identifying some of the operational data centres, as well as finding some
individual funding opportunities to financially support new data centres. Additionally, Dr
Fellous proposed a potential collaboration and exchange of best practices with the
European Organization for the Exploitation of Meteorological Satellites (EUMETSAT). In
the atmospheric domain, individual networks or subsets of existing networks are
acknowledged as baseline or comprehensive networks, as they follow a formal process.
This formal concept could also be an option for GCOS operational ECV data centres.
Actions:
Concluding his presentation, Dr Zemp addressed Panel members to support the
recognition of new operational data centres for each ECV, and urged TOPC members to:
A9.3.1

Within the next two months, identify possible additional data centres for ECVs
that currently do not have one. (TOPC members in their respective area of
expertise, GCOS Secretariat)

9.4
Digital Object Identifiers as an option to increase the visibility and citation
of ECV data sets
Dr Michael Zemp introduced Panel members to the concept of Digital Object Identifiers
(DOIs) and their potential benefit. As most ECV data sets are freely available online,
DOIs would help scientists and technical experts to not only increase the visibility of their
data sets, but also to improve data sharing among collaborating networks of scientists
and to increase the motivation for publishing their data. He stressed that not only
scientific papers, but also scientific data sets need to be cited officially. Currently, the
provision of data is mentioned only in acknowledgements of papers  if mentioned at all.
DOIs are used to give an electronic data set a unique reference. It is a permanent
identifier that points the user to the current version of the relevant data. Setting up DOIs
for data sets is not difficult, and can be done within a few steps:
1. Set up an agreement between the data centre and the national DOI desk to get
a prefix of the DOI.
2. Set up a ‘landing page’ for the data set, including metadata and download.
3. Register the data set at the national DOI desk (the owner of the data set can
define a unique postfix and register it manually or through a harvesting system).
4. Add the DOI to the data sets’ citation recommendation.
Panel members agreed that the future use of DOIs might be a huge step into the right
direction, but also pointed out that the timing needs to be right, as a change cannot
happen overnight. The goal is that in a few years time, scientists will be able to establish
a usage index for data sets in analogy to the citation index. Dr Zemp offered help to all
TOPC members, and offered to provide more detailed information on DOIs if needed.
Further information can be found in the associated information document for agenda item
9.4 on the TOPC XV website28. Dr Zemp encouraged TOPC Panel members to discuss
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TOPC XV document website: http://www.wmo.int/pages/prog/gcos/index.php?name=TOPCXV

34

future possible action items, including developing clear citation rules for data sets and
enforcing the strict use of these citation rules and DOIs (through ICSU, journals).
Actions:
Concluding his presentation, Dr Zemp addressed Panel members to further discuss the
potential future use of DOIs:
A9.4.1

Encourage the use of DOIs for ECV data sets. This should be part of the CEOS
questionnaires. (GCOS SC Chairman Prof. Simmons to contact Mark Dowell,
GCOS Secretariat)

9.5

Review of ECV status & discussion on the potential future of ECVs

The TOPC Chairman Prof. Steffen and meeting participants discussed potential future
ECVs, and reviewed the current ECV status. There seems to be a strong need to define
the process of identifying ECVs, as well as essential climate measurements and
observations. Panel members agreed with Dr Verstraete, who suggested that before
trying to find any additional new variables, the process of climate variable identification
has to be defined.
Prof. Simmons let participants know that there is an ongoing discussion whether or not to
land surface temperature should become an ECV. Additionally, Panel members
discussed about how other institutions and organizations implement the GCOS ECV
concept, and encouraged the GCOS Secretariat to actively ask for input from sponsors
and scientific experts.
During earlier discussions, Prof. Herold had mentioned that scientists have been
confused due to the fact that various observation initiatives using different concepts for
labeling ECVs. There is a need for TOPC to clearly identify what ECV labels should
imply. In addition, he recommended developing a best practice publication that shows
the progress made in ECV monitoring has made an impact within the climate scientific
community within the past years.
Actions:
Concluding the discussion, Prof. Steffen and TOPC Panel members agreed on the need
for a document that gives a clear overview of the procedure to identify an ECV. GCOS
Secretariat, with the help of TOPC Panel members, will develop and circulate a first draft
within the next few months:
A9.5.1

Draft a document outlining the concept of how ECVs are selected, preferably
within the next six months. (GCOS Secretariat with help from Panel members)

9.6

Third Adequacy Report / Rolling Review of Requirements database

Prof. Adrian Simmons, Chairman of the GCOS SC, gave a short overview on past GCOS
inputs to the United Nations Framework Convention on Climate Change (UNFCCC), and
explained to Panel members that during the UNFCCC Conference of Parties (COP) 18,
the Subsidiary Body for Scientific and Technological Advice (SBSTA) has invited GCOS
to submit a ‘Third Adequacy Report’ for the second 2015 Session of SBSTA, as well as a
new Implementation Plan to submit for the second 2016 SBSTA Session (with a first draft
encouraged to be provided one year before).
Content of the IP and the Third Adequacy Report will be based on input from:
§
§

a review of actions set out in the 2010 IP;
the recent workshop on ‘Observations for Adaptation to Climate Variability and
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§
§
§
§

Change’, which was held in March 2013 in Offenbach, Germany;
the fifth IPCC Assessment process (AR5), through workshop(s) that include
participation of lead authors from Working Group I and II, and other experts;
2014 national communications to UNFCCC;
Panel chairs and Panel members (including those of TOPC); and
writingteam meetings, consultations and public reviews.

Prof. Simmons then updated Panel members on the outline and outcomes on the
‘Observations for Adaptation to Climate Variability and Change’, which brought together
representatives of the GCOS community and representatives of sectors in which
adaptation to climate variability and climate change is an important concern. These
sectors include agriculture, water resources, health, energy sectors, and the disaster risk
reduction community. The goals of the workshop were to identify observational
requirements for adaptation, the review of ECVs to determine their adequacy for
adaptation, and to develop a plan to address the gaps and deficiencies identified.
Workshop participants identified the need for the better requirements, and observations:
§
§
§
§
§
§

with higher spatial and temporal resolution than for other climate applications;
especially in regions where change is most rapid or variability is pronounced;
especially in regions where the impact of climate on a sector is largest and/or
vulnerability is highest;
to cover time scales from weeks to centuries for different purposes;
that are considered likely to meet future needs from longterm data, even
though they may not have substantial immediate applicability; and
that respond to the needs of research initiatives such as ‘Future Earth’ or the
Programme of Research on Climate Change Vulnerability, Impacts and
Adaptation (PROVIA).

There is a strong need to improve the quality of infrastructure for supporting data rescue,
data sharing and accessibility, developing and delivering indices and integrated and/or
downscaled products, improved coordination between those implementing projectbased
observations and operational agencies, identifying and communicating the social and
economic value of enhanced observation, involvement of users and stakeholders (in line
with GFCS userinterface planning), inventories showing provenance of data and
products, linking to assessments that identify fitness for purpose, information content,
and limits of applicability. In addition, data should support forecasting and longterm
projection through the use for validating, assessing and improving models, for initializing
forecast models, and for assessing predictability and the capability of climate projection
to provide information that is useful for ontheground decisionmaking on adaptation.
During the followup discussion, TOPC members debated whether or not there is a need
to add another day to the next TOPC Session to work on the preparation of the ‘Third
Adequacy Report’. No final decision has been made to this end. Prof. Simmons proposed
that, as in the past, not all Panel members would need to be involved in the process. He
welcomed those individuals, who are interested in supporting the new adequacy report,
to submit their thoughts and comments to the GCOS Secretariat. Dr Lindstrom stressed
that the new IP should be streamlined, and items need to be separated (insitu, satellites,
products, etc.), but also should include the identification of gaps and missing links within
the GCOS framework. During earlier discussions, Dr Goodison had offered support from
GCW teams and working groups to contribute to the new GCOS Implementation Plan, as
well as the Third Adequacy Report.
Panel members also discussed about the Rolling Review of Requirements (RRR)
Database, now known as the Observing System Capability Analysis and Review tool
(OSCAR)29. It details user requirements for spacebased or surfacebased observations
29

The RRR database is accessible online: http://www.wmosat.info/oscar/
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and was supplemented by a ‘spacebased capabilities’ module by August 2012.
Eventually, a surfacebased observing capabilities module is also intended to be
established. Mr Etienne Charpentier from the WMO observing systems division briefly
explained the scope and functionality of these databases, and how the database could
benefit TOPC as it is possible to work with subapplications if needed. The database
includes statements of guidance (SOG) for all observation areas, whereas the following
GCOS reports are considered as SOGs for climate monitoring: First Adequacy Report
(GCOS48), Second Adequacy Report (GCOS82), GCOS Implementation Plan (GCOS
92), the GCOS Satellite Supplement Report (GCOS107), the GCOS Progress Report
20042008 (GCOS129), and the 2010 Update of the GCOS Implementation Plan
(GCOS138). It was also mentioned that in the current state, the RRR database might
not be of use to the preparation of the next adequacy report.
The following was noted with regard to the observational user requirements documented
in OSCAR:
§

§
§

§

The meeting agreed that for specific user requirements and figures, there
should be information about the context for traceability, and background
information provided. It was noted that the “comments” column in the database
should be used to record such information. However, some more elaborated
‘textual’ information should be added in the database with perhaps some links
to document where more complete information can be found (e.g. a
Cryospherethemed document).
A question was asked about the meaning of uncertainty, and whether it was
consistently reported in the database across application areas. The answer is
provided in the document section of the database (1 sigma).
Specific comments were made on some figures (inconsistencies, errors to be
corrected); those scientific experts of TOPC that have already contributed to the
RRR were encouraged to provide the GCOS Secretariat with comments and
feedbacks.
The issue of documenting requirements for subapplications was mentioned,
and the meeting was informed that the Secretariat is working on this issue per
guidance from the seventh ETEGOS meeting.

Earlier in the meeting, Dr Zemp had stressed the need for TOPC Panel members to draft
comments on the lack of context in the RRR and SOGs, and mentioned the Integrated
Global Observing Strategy (IGOS) ‘2007 Cryosphere Theme Report’ as a best practice
example.
Actions:
During the past TOPC Meeting in 2012, Panel experts were invited to review definitions
and values for observational requirements in their respective area of expertise and to
provide feedback to the entries in the RRR database. Therefore, the potential need for
such a database has officially been made an agenda item to discuss at this years’ TOPC
meeting. As the discussion is still ongoing, the action item from TOPC XIV was
maintained on the list:
A9.6.1

Provide feedback on the CEOS/WMO RRR database entries to GCOS
Secretariat, who will pass on these corrections to the WMO Satellite
Programme. (TOPC Panel members, WCRP data and modelling councils)
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10

WrapUp

During the wrapup Session of the meeting, TOPC members agreed on the new action
list for the upcoming year, which can be found in Appendix III.

11

Closure

The Panel agreed provisionally to hold its next Session in March 2014, either from 1011
or 2425 March 2014. During followup, TOPC received an invitation from the Joint
Research Centre (JRC) of the European Commission. The 16th Session of the TOPC will
take place from 1011 March 2014 at JRC in Ispra (near Lugano/Milano), Italy.
Furthermore, a list of upcoming GCOSrelated meetings is maintained on the GCOS
website under ‘calendar’.
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Annex III
LIST OF ACTIONS
Action
Number

Subject

Responsible

A2.1.1

The TOPC Members request the GCOS Secretariat to
formulate a letter stating their concerns about the current
GCOS Secretariat, GCOS
SC Chairman, TOPC
state of the GTOS programme. This letter of concern should
Chairman
be send to the Secretary General of WMO, which is one of
the main sponsors of the GTOS programme.

A2.3.1

Foster followup from the WOAP Frascati Workshop and
more active engagement, in particular from the satellite
agencies, and relaunch a call to data centres.

A3.1.1

Identify the activities of ECPORS and GCW that are of
particular importance to TOPC, and where GCW could
contribute to TOPC efforts, e.g. to operationalize permafrost
measurements.

TOPC members, GCOS
Secretariat

A3.1.2

TOPC participants are welcomed to review and comment on
the GCW Implementation Plan, which will be finalized for
approval by the WMO Executive Council and Congress by
the end of 2013.

TOPC members

A3.3.1

Send a letter (signed by the GCOS SC Chairman Adrian
Simmons) to the Alfred Wegener Institute for polar and
marine Research (AWI), Germany, in support of the GTNP.

GCOS Secretariat

A4.3.1

Publish the new and updated priority list of lakes for
sustained monitoring from the GTNL on the GCOS website.

GCOS Secretariat,
GTNL Coordination

A4.4.1

Wolfgang Wagner to finalize with WMO/OBS to update the
soil moisture part in CIMO standing literature.

A6.1.1

Raise attention to the need for defining a mechanism for
longterm continuation of ESA CCI activities, through
improved coordination between the ESA CCI and EC
funded projects.

A6.2.1

Start a new attempt with CEOS on the proposal for a
surface site reference network.
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GCOS and WCRP
Secretariats

WMO/OBS, Wolfgang
Wagner, GCOS
Secretariat

GCOS Space Rapporteur,
GCOS Secretariat

Former TOPC Chairman

A6.2.2

Provide support/advice for CEOS LPV to enhance the group
of reference sites (observed by satellites), and name
potential sites that would be suitable for the purpose.

A9.1.1

Contact ESA CCI whether they might sponsor a symposium.
The outcome/proceedings of this symposium should lead to GCOS Secretariats, JRC
ECV publications in a special issue.

A9.2.1

Provide feedback to the GOSIC ECV data matrix – relevant
ECV Panel experts need to check and update the individual
ECV definition/text; suggest more links to data sets if
appropriate.

TOPC members

A9.3.1

Within the next two months, identify possible additional data
centres for ECVs that currently do not have one.

TOPC members in their
respective area of
expertise, GCOS
Secretariat

A9.4.1

Encourage the use of DOIs for ECV data sets. This should
be part of the CEOS questionnaires.

A9.5.1

Draft a document outlining the concept of how ECVs are
selected, preferably within the next six months.

A9.6.1

Provide feedback on the CEOS/WMO RRR database
entries to GCOS Secretariat, who will pass on these
corrections to the WMO Satellite Programme.
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TOPC members

GCOS SC Chairman,
GCOS Secretariat

GCOS Secretariat with
help from TOPC members

TOPC members, WCRP
data and modeling
councils

Annex IV

Terms of Reference for the Terrestrial Observation Panel for Climate
(TOPC)
Terms of Reference (October 2010)
1. Recognizing the need for specific and technical input concerning terrestrial observations for

climate purposes, the sponsoring organizations of GTOS and the GCOS have jointly
established TOPC with the following terms of reference:
·
·

To define the requirements for longterm monitoring of terrestrial properties for
climate and climate change;
To liaise with relevant research and operational communities to identify measurable
terrestrial (biosphere, cryosphere, and hydrosphere) properties and attributes which

2. control the physical, biological and chemical processes affecting climate,
3. are themselves affected by climate change, are indicators of climate change and provide

information on impacts of climate change;
4. To assess and monitor the adequacy of terrestrial observing networks (insitu, satellite

5.

6.
7.
8.

9.
10.

based), promote their integration and promote the development of their capacity to measure
terrestrial properties and exchange climate data and information;
To identify gaps in present systems and design, promote and periodically revise plans for a
longterm systematic observing system that fills these gaps, makes the data available and
so better serves the needs of the research and operational communities;
To coordinate activities with other global observing system panels and task groups to
ensure consistency of requirements with the overall programmes;
Publish and update GCOS/GTOS studies and planning documents;
To liaise with the other GCOS panels, WCRP steering groups and other relevant entities,
such as WMO Commissions and CEOS, on terrestrial climate observing system issues., and
also to other GTOS panels, where relevant.
Carry out agreed assignments from the GCOS and GTOS Steering Committees;
Report regularly to the GCOS Steering Committee and GTOS Steering Committee on issues
related to the terrestrial component of GCOS.

Members of the Panel participate in several working groups assigned particular tasks. These
are:
·
·

AOPC/TOPC Working Group on LandSurface/Atmosphere Issues (WGLSA)
Working groups foreseen in the new GTOS Implementation Plan, cross cutting different
panels and dealing with, for example, vulnerable areas (coastal, mountains, wetlands) and
land degradation.

49

(Intentionally Blank)

50

LIST OF ACRONYMS
AntON
AGU
AON
AOPC
ATCM
BAMS
BGR
CCI
CALM
CATCOS
CEOS
CGMS
CIMO
CliC
CLIVAR
CNES
CoML
COMNAP
COP
COSPAR
DEWA
DOI
EC
ECMWF
ECPORS
ECVs
EO
EOV
ESA
ETNR
FAGS
FAO
FAPAR
FARO
FLUXNET
FOO
FRP
GAW
GCI
GCM
GCMD
GCOS
GCW
GEF
GEMS
GEO
GEOSS
GEWEX
GFCS
GFOI
GIPPS
GLIMS

Antarctic Observing Network
American Geophysical Union
Antarctic Observing Network
Atmospheric Observation Panel for Climate
Antarctic Treaty Consultative Meeting
Bulletin of the American Meteorological Society
Bundesanstalt für Geowissenschaften und Rohstoffe (Germany)
Climate Change Initiative (ESA)
Circumpolar Active Layer Monitoring Programme
Capacity Building and Twinning for Climate Observing Systems
Committee on Earth Observation Satellites
Coordination Group for Meteorological Satellites
Commission for Instruments and Methods of Observation (WMO)
Climate and Cryosphere Programme (WCRP)
Climate Variability and Predictability (WCRP)
Centre National d'Etudes Spatiales (France)
Census of Marine Life
Council of Managers of National Antarctic Programmes
Conference of Parties
Committee of Space Research (CNES)
Division of Early Warning and Assessment (UNEP)
Digital Object Identifier
European Commission
European Centre for MediumRange Weather Forecast
Executive Council Expert Panel on Polar Observations,
Research and Services (WMO)
Essential Climate Variables
Earth Observation
Essential Ocean Variable
European Space Association
European Terrestrial Network for River Discharge
Federation of Astronomical and Geophysical dataanalysis Services
Food and Agriculture Organization of the United Nations
Fraction of Absorbed Photosynthetic Active Radiation
Forum of Arctic Research Operators
Flux and Energy Exchange Network
Framework for Ocean Observation
Fire Radiative Power
Global Atmosphere Watch (WMO)
GEOSS Common Infrastructure
GCOS Cooperation Mechanism
Global Change Master Directory (NASA)
Global Climate Observing System
Global Cryosphere Watch
Global Environment Fund
United Nations Global Environment Monitoring System
Group on Earth Observations
Global Earth Observation System of Systems
Global Energy and Water Cycle Experiment (WCRP)
Global Framework for Climate Services
Global Forest Observation Initiative
Global Integrated Polar Prediction System
Global Land Ice Measurements from Space initiative
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GOSIC
GOFCGOLD
GOOS
GRACE
GRDC
GSN
GTNs
GTNG
GTNH
GTNP
GTNR
GTOS
GUAN
HYDROLARE
IACS
ICSU
IHP/HWRP
IGOS
IGWCO
ILEC
IP
IPA
IPCC
IPI
IPY
IOC
ISMN
ISMWG
ISPRS
IUGG
JDIMP
JRC
LAI
LEGOS
LPV
NASA
NCDC
NGO
NHS
NSF
NOAA
NSIDC
OBS
OCG
OOPC
PR
PSFG
PSTG
REDD
RRR
SBA

Global Observing Systems Information Centre (NCDC)
GTOS Panel on Global Observation of Forest and Land Cover Dynamics
Global Ocean Observation System
Gravity Recovery and Climate Experiment (NASA)
Global Runoff Data Centre
GCOS Surface Network
Global Terrestrial Networks
Global Terrestrial Network for Glaciers
Global Terrestrial Network for Hydrology
Global Terrestrial Network for Permafrost
Global Terrestrial Network for River Discharge
Global Terrestrial Observing System
GCOS Upperair Network
International Data Centre on the Hydrology of Lakes and
Reservoirs
International Association for Cryospheric Sciences
International Council for Science
International Hydrology Programme/Hydrology and Water Resources
Programme
Integrated Global Observing Strategy
Integrated Global Water Cycle Observations Theme
International Lake Environment Committee
Implementation Plan
International Permafrost Association
Intergovernmental Panel on Climate Change
International Polar Initiative
International Polar Year
Intergovernmental Oceanographic Commission of UNESCO
International Soil Moisture Network
International Soil Moisture Working Group
International Society for Photogrammetry and RemoteSensing
International Union of Geodesy and Geophysics
Joint Data and Information Management Panel
Joint Research Centre
Leaf Area Index
Laboratoire d’Etudes en Géophysique et Océanographie
Spatiales
Land Product Validation (CEOS)
National Aeronautics and Space Administration
National Climatic Data Centre (NOAA)
NonGovernmental Organization
National Hydrological Service
National Science Foundation
National Oceanic and Atmospheric Organization
National Snow and Ice Data Center (NSIDC)
Observing and Information Systems (WMO)
Open Geospatial Consortium
Ocean Observation Panel for Climate (GCOS/WCRP)
Permanent Representative
Permanent Service on Fluctuations of Glaciers
Polar Space Task Group
UN Collaborative Programme on Reducing Emissions from
Deforestation and Forest Degradation in Developing Countries
Rolling Review of Requirements
Societal Benefit Area
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SBSTA
SC
SCAR
SCOR
SDC
SHI
SMOS
SOG
SPARC
TOPC
TSP
TTS/WGI
USGS
UN
UNEP
UNESCO
UNFCCC
US DOE
VOS
WACMOS
WCRP
WCS
WDAC
WDC
WDCM
WDS
WGCV
WGMS
WGI
WHYCOS
WHYMAP
WIGOS
WIS
WMAC
WMO
WOAP
WSL

Subsidiary Body for Scientific and Technological Advice (UNFCCC)
Steering Committee
Scientific Committee for Antarctic Research
Scientific Committee for Oceanic Research
Swiss Agency for Development and Cooperation
State Hydrological Institute (Russia)
Soil Moisture and Ocean Salinity (ESA)
Statements of Guidance
Stratospheric Processes and their Role in Climate
Terrestrial Observation Panel for Climate
Thermal State of Permafrost
Temporal Technical Secretary/World Glacier Inventory
United States Geological Survey
United Nations Organization
UN Environment Programme
United Nations Educational, Scientific and Cultural Organization
United Nations Framework Convention on Climate Change
United States Department of Energy
Voluntary Observing Ship
Water Cycle Multimission Observation Strategy
World Climate Research Programme
Web Coverage Service
WCRP Data Advisory Council
World Data Centre (ICSU)
World Data Centre for Meteorology
World Data System (ICSU)
Working Group on Calibration and Validation (CEOS)
World Glacier Monitoring Service
World Glacier Inventory (NSIDC)
World Hydrological Cycle Observing System (WMO)
Worldwide Hydrogeological Mapping and Assessment Programme
WMO Integrated Global Observing System
WMO Information System
WCRP Modeling Advisory Council
World Meteorological Organization
WCRP/GCOS Observation and Assimilation Panel
Eidgenössische Forschungsanstalt für Wald, Schnee und Landschaft
(Switzerland)
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