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1.

Introduction

The 9th session of the GTN-H Panel was opened by Mr Dietrich in his role as GTN-H coordinator,
at the same time representing the International Centre for Water Resources and Global Change
(ICWRGC), which is hosted by the German Federal Institute of Hydrology (BfG). In his opening
remarks Mr Dietrich thanked the hosting organisation BfG for the provision of meeting facilities.
Mr Dietrich reminded the participants that in 2017 the ICWRGC was mandated by GCOS and the
WMO to host GTN-H, which has several advantages for the GTN-H network. With the establishment of ICWRGC in 2014 the management of the German National Secretariat for the Intergovernmental Hydrological Programme (IHP) of UNESCO and the Hydrology and Water Resources
Programme (HWRP) of WMO was integrated into the ICWRGC. GTN-H can now benefit and contribute to these networks, reaching from UNESCO, WMO and UN Environment to GEO and GCOS.
Data and information provided by GTN-H global data centres continue to be essential sources
for information for UN, regional and national programmes and projects in support of development and science. This became in particular visible in June 2019 when GTN-H and its federated
data centres were recognized by the 18th WMO Congress as a major hydrological initiative of
WMO 1 supporting the GCOS implementation plan 2 and improving data interoperability. It is worth
to note that GTN-H addresses the consistent monitoring of the terrestrial part of the global water
cycle and global water resources (Figure 1).

Figure 1. The world water data centres, federated in GTN-H, providing long-term and quality
controlled data and knowledge of global water cycle fluxes and local, regional as well as global
water resources.
Therefore, after consultation with Panel members prior to the meeting, the 9th session of the
GTN-H Panel has a focus on the following topics that are reflected in the agenda (Annex 1):

1 World Meteorological Congress, Abridged Final Report of the Eighteenth Session, Geneva 3–14 June
2019, https://library.wmo.int/doc_num.php?explnum_id=9827
2 The Global Observing System for Climate: Implementation Needs, GCOS-200, https://library.wmo.int/doc_num.php?explnum_id=3417
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•

Status Reports: The individual status reports of the data centres but also from key
stakeholders from the UN Water family like GCOS, WMO, UNESCO and GEO will help to
improve common understanding and is the basis for the agreement on joint activities.

•

Discovery service and metadata portal: It is recognized that a discovery service is
the basis for any type of data and product sharing for the reliable freshwater management on global and regional scales. Until now such a service is missing. Such a service
will visualize data coverage, identify gaps, and simplify data access by providing the
links to the data centres.

•

Integrated data products: The merging of individual data sets generates added value
by developing and providing integrative data products. Those data products are evolved
and tested in case studies and will support local and regional water-related assessments
but should also support data acquisition activities of the data centres. GTN-H will share
information from its partners via a new website which is currently under development.
A list of guidelines of best practices and standards and integrated data products from
participating data centres will be disseminated.

•

Raising awareness: Worldwide many initiatives benefit from the quality controlled
hydrological data available from the data centres. Application areas range from climate
and water research, the calibration and validation of remote sensing data or hydrological
models to the support of the Global Stocktake of the UNFCCC or the Sustainable Development Goals (SDGs) and the Agenda 2030 of the United Nations. However, restrictive
data policies, limited resources, overlapping interests of key stakeholders and, in some
cases, too little recognition hinders the great potential of the world water data centres
federated within GTN-H.

•

Work plan 2019- 2021: A work plan and action list will be developed to monitor the
specific tasks that result from the previous discussion and achievements.

The agenda for the session was discussed and subsequently adopted (Annex 1). The list of participants is documented in Annex 2. The work plan can be found in Annex 7. The major decisions
of the 9th GTN-H Panel Meeting are listed in chapter 6.1.

2.

Developments at International Organisations (GCOS, WMO, GEO,
UNESCO-IHP)

The representatives of the international organisations (GCOS, WMO, GEO, UNESCO-IHP) informed the GTN-H Panel briefly about new developments:

2.1.1. WMO (18th Congress, WWDI, WHOS implementation)
Mr Aich presented news from WMO on behalf of Mr Berod.
WHOS, the WMO Hydrological Observing System: WMO works on a significantly extended
version of WHOS. While the first phase 3 of WHOS only provides links to the websites of National
Hydrological Services, and where available, access to real-time and historical data, the second
phase 4 of WHOS is planned to link to data catalogues. Pilots include here for instants the ArcticHYCOS. Mr Looser added that data sharing in the water sector was never a priority at WMO. Mr
Dietrich stated that GTN-H is currently well connected with GCOS and GEO. However, challenges
are experienced in the support of WHOS, which is to be WMO’s premier online portal to near

3
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http://www.wmo.int/pages/prog/hwrp/chy/whos/
https://hydrohub.wmo.int/en/projects/Arctic-HYCOS
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real-time and historical hydrological data made freely and openly available by National Hydrological Services around the world. Currently historical data are mostly collected and distributed
by the global data centres like GRDC and not via the National Hydrological Services. The collaboration between GTN-H and WHOS needs to be evaluated. Both activities are acknowledged by
the 18th congress as major hydrological initiatives.
WWDI, WMO’s World Water Data Initiative: The WWDI operates at a high political level to
raise awareness for open data policies and FAIR data principles. Key meetings are the World
Water Forums. The work plan for 2020-22 is currently being developed. Thus, very little handson work is recently in progress. Fluent borders between WWDI and GEO would be expected. The
ambitions of the world water data centres federated in GTN-H could be supported by this initiative and collaboration should be evaluated.
Reform of the WMO and 18th Congress: Mr Berod reports on the reorganization as approved
by the WMO Congress and its impact on the Hydrology: eight technical commissions (including
the Commission for Hydrology, CHy) will be reduced two commissions for a) infrastructure and
b) services. The water sector will be reaffirmed through the Hydrological Assembly (Members
are the permanent representatives to the WMO and their Hydrological Advisors) and the permanent group of the Hydrological Coordination Panel.

2.1.2. GCOS (TOPC, Implementation Plan, Observations of the Water Cycle)
Mr Aich reported on the Global Climate Observing System (GCOS), including its founding in 1990
and recent actions related to the observations of the global water cycle.
GCOS Secretariat: The GCOS Secretariat has six colleagues in total. Through the WMO reform,
it is not entirely clear to which technical commission GCOS will report in future. Most likely GCOS
will report to the infrastructure commission. The secretariat operates a new joint WMO-GCOSwebsite for climate data 5.
TOPC, the Terrestrial Observational Panel for Climate: Thelma Krug, vice chair IPCC, Brazil, accepted to become new TOPC chair in March 2020. Vice Chair will be Nadine Gobron from
the JRC/Ispra.
GCOS Implementation plan and Essential Climate variables: GCOS expert panels maintain
definitions of Essential Climate Variables (ECVs). ECVs are the observations required to systematically observe Earth`s changing climate. Currently the next iteration of the regular reviews of
the observing systems for ECV (planned for 2021) and the next implementation plan (planned
for 2022) are being conducted. Here the requirements for the terrestrial observations were developed by TOPC and can be evaluated by the members at the TOPC discussion forum 6. Mr Aich
invites all participants to participate in the public review process of the requirements that will
start at the end of 2019/beginning of 2020 and will last until the next TOPC Panel Meeting in
March 2020. Official invitations will be sent out in fall 2020.
Observing the Water Cycle: One of the targets of the 2016 GCOS Implementation Plan was
to scientifically close the global water cycle with an annual resolution and within 5%. GTN-H
plays here a crucial role since this is an expected contribution of the operators of GCOS-related
systems, including the data centres. In this context GTN-H supported already a scoping paper
for GCOS’ first Joint Panel Meeting (JPM) in Marrakesh 2019. Based on this a scientific paper is
in preparation (lead Mr Dietrich and Mr Dorigo from ISMN). Already at the JPM it was noted that
fluxes from land are difficult to observe on a global basis.

5
6

https://climatedata-catalogue.wmo.int/
Register under: https://board.geo.tuwien.ac.at/topc/
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2.1.3. UNESCO’s IHP program
Mr Dietrich reported on UNESCO IHP activities. IHP is renamed from International Hydrological
Programme to Intergovernmental Hydrological Programme. He also reported about the provisional first order draft of the 9th phase of IHP (IHP-IX, 2022-29) from August 2019 7. Driven
by the SDG-Process water-related data are suggested to become more and more important in
this program. This is also visible in the draft that highlights three pillars
Pillar A.
Pillar B.
Pillar C.

Addressing the gap between data and information in support of water resources
management.
Supporting science-based decisions for adaptation and mitigation to face the negative consequences of past adopted decisions.
Achieving sustainable water management.

In particular within pillar A, a major aim is the “Enabling data accessibility and visibility, comparable and usable data series, and open-access data.” This implies not only synergies with WMO,
GCOS and GTN-H data activities but also with UNEP, GEO and others. In the ongoing discussion
process the ICWRGC will address this issue as a UNESCO category 2 centre.

2.1.4. GEO (IGWCO, GEOGloWS)
Mr Cripe reported on the future vision of transforming the GEO system of systems (GEOSS) to
a GEO Knowledge Hub. This cloud service will not only share data but is suggested to allow
for reusable shared knowledge, including the access to data, to methods and tools - each with
unique identifiers such as DOIs (digital object identifiers). For this service the use of the Google
earth engine is under internal review. First tests show that the Google data platform has a better
performance when compared to GEOSS, however the panel discussed whether issues with data
policies might become more problematic in the future by using proprietary services. A proof of
concept will be demonstrated at the GEO Plenary and Ministerial Summit (November 2019 in
Canberra, Australia). GTN-H member networks are continuously invited to mainstreaming GEOSS data sharing and management principles.

3.

7

Individual reports of network partners
•

Network partners (data centres) will provide presentations of their operational status,
activities including the availability of data and information products and their centre’s
current activity plans.

•

Presenting members are also requested to provide information on news and trends that
may significantly alter/change the mode of operation in the light of recent developments.

•

The data centres will also provide information about recent activities with WMO, GCOS,
UNESCO, GEO, others.

https://en.unesco.org/sites/default/files/2_first-order_draft_ihp-ix.pdf
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Figure 2. The world water data centres federated with GTN-H in 2019. The light blue sphere
links to the different Essential Climate and Water Variables. Green fields refer to GTN-H member
data centres and networks, yellow fields indicate potential new member networks. The custodian
agencies and the hosts of the data centres are shown in the outer, gray, sphere.

3.1.

AQUASTAT

3.1.1. Overview
AQUASTAT is FAO’s global Information system on water and agriculture. It collects analyses and
provides free access to over 180 variables and indicators by country from 1960. AQUASTAT
draws on national capacities and expertise with an emphasis on Africa, the Near East, countries
of the former Soviet Union, Asia, and Latin America and the Caribbean. AQUASTAT plays a key
role in the monitoring of the Sustainable Development Goal 6 that sets out to "ensure availability
and sustainable management of water and sanitation for all", and in particular indicators of
target 6.4 on water stress and water use efficiency, under FAO’s custodianship.
AQUASTAT was created in 1994 with two complementary programs:
1. Collection of statistics and
2. GIS-based hydrological information.
The AQUASTAT programme has been revamped in the last 3 years to overcome the previous
challenges consisting mainly in lack of data and irregular updates. A new methodology, as well
as a new website was developed.

-9-

Figure 3. New AQUASTAT website with links to the main AQUASTAT database as well as to all
other AQUASTAT products, including country, regions and transboundary rivers profiles, as well
as other databases on dams, institutions, etc.

3.1.2. Statistical Data Collection on water and agriculture
Due to irregular, long and costly updates with the previous data collection methodology, and the
need for more country-led data for the SDG 2030 Agenda, AQUASTAT adapted its methodology
since 2018. Countries worldwide have been requested to officially nominate AQUASTAT National
Correspondents responsible for the compilation of the annual AQUASTAT questionnaire on water
and agriculture.
As of September 2019, AQUASTAT had 133 national correspondents, both from national statistics
offices (NSO) or more technical ministries/agencies such as Ministry of Agriculture, Water Agencies or Environmental Authorities.
The annual questionnaire contains only 34 variables to allow for the calculation of the 2 SDG
indicators 6.4.1 on water use efficiency and 6.4.2 on water stress. Two calculation tools included
in the questionnaire helps countries understand the resulting SDG indicators based on the provided data. In 2018, 80 questionnaires were compiled and 86 in 2019. All data and SDG indicators
are available
in the AQUASTAT database: http://www.fao.org/nr/water/aquastat/data/query/index.html?lang=en.
In parallel to this change of methodology, capacity development workshops have been organized
in collaboration with the UN-Water Integrated Monitoring Initiative to improve countries’ understanding of the SDG indicators 6.4. and the data required for their monitoring. For a full list of
workshops, see http://www.fao.org/aquastat/en/activities/capacity-building/.
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3.1.3. GIS-based hydrological information
In addition to the statistical data, AQUASTAT also monitors GIS data. The 1st and most famous
product until recently was the Global Map of Irrigated Areas: http://www.fao.org/aquastat/en/geospatial-information/global-maps-irrigated-areas/ . Visual display of statistical data
is also available from AQUAMAPS: http://www.fao.org/nr/water/aquamaps/ .

Figure 4. WaPOR project visualization at the 30m resolution

More recently, GIS data was also acquired through the WaPOR project (wapor.apps.fao.org),
monitoring land and water productivity in near-real time (10 days) using open access remote
sensing information. It collects data on biomass development and water consumption (actual
evapotranspiration), in addition to agro-climatic parameters on a daily time step (reference ET
and precipitation) while spatial resolution ranges between 250 m and 30 m. It covers for the
moment Africa and the Near East only but geographical expansion is currently discussed for
global coverage.

3.2.

Global Precipitation Climatology Centre (GPCC)

3.2.1. Overview
The German Meteorological Service (Deutscher Wetterdienst, DWD) operates the Global Precipitation Climatology Centre (GPCC) under the auspices of the World Meteorological Organization
(WMO). The GPCC provides global precipitation analyses based on in-situ rain-gauge
- 11 -

measurements for monitoring and research of the earth’s climate. Over the 31 years since its
start in 1989, the GPCC has compiled the largest global database of rain-gauge measurements.

3.2.2. Objectives
The main objectives of the GPCC are the worldwide acquisition, quality-assurance and storage
of precipitation data in a relational data base management system. Mandate of the GPCC is the
global analysis of daily and monthly precipitation on the earth’s land surface based on in situ
rain gauge data. Since its start, the centre is the in situ component of the WCRP Global Precipitation Climatology Project (GPCP). In 1994, WMO requested the permanent operation of the
GPCC in order to contribute to the climate monitoring activities of the Global Climate Observing
System (GCOS). Since 1999, GPCC acts also as GCOS Surface Network Monitoring Centre
(GSNMC) for precipitation, the pendant one for temperature monitoring is operated by the Japan
Met. Agency (JMA).

Figure 5. Temporal coverage of GPCCs monthly database allowing for a global analysis for each
month since January 1891.

3.2.3. Status
Upon November 2019, the GPCC has increased its database with regard to the number of qualitycontrolled stations to more than 121,500 stations inter alia by integration of large data sets from
Australia, Canada, and Brazil. The monthly (daily) coverage with stations supporting a product
at a given time exceeds 30 000 for the period from 1948(1986) until 2011. GPCC provides 11
different data products whereby the full data monthly (daily) product ranges from 1891(1982)
until 2016. All data products are provided free of charge or registration in the public domain
area. For the GPCC visualizer (a preview tool for the monthly data sets) the GPCC has counted
more than 180 000 hits in year 2019 by its web-analyser tool.
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Figure 6. Temporal coverage of GPCCs daily database allowing for a global analysis for each
day since January 1901.

Figure 7. Snapshot on GPCC data products web page hosted by the open data-server of DWD

3.2.4. Major Key results
•

Increase of the database with regard to the number of quality-controlled stations to
more than 121,500 stations inter alia by integration of large data sets from Australia,
Canada, and Brazil.
- 13 -

•

Regular update of quasi-operational monthly Monitoring Product and First Guess Products (daily and monthly).

3.2.5. Recent Activities and Science Highlights
•

Contribution of investigations and to related papers for the Special Issue "Focus on
extreme precipitation observations and process understanding" published with ERL. Papers and the related work shall provide guidance to scientific community on most recently published in-situ and remote- sensing based global precipitation data sets (Roca
et al., 2019) with regard to their suitability to study extreme precipitation.

•

Contributions to the most recent WMO annual and 5-year statements on the state of
the global climate, and the BAMS State of the Climate.

•

Acquisition and archival of a copy of the INTENSE data set comprising some 23,000
stations with sub-daily precipitation data (down to 1-hourly resolution)

•

The GPCC methods in daily precipitation analyses have been studied and further developed by visiting scientist leading to either new extended data sets such as the REGEN
data set published by Contractor et al. (2020) including GPCC affiliated co-authors and
to a new study on GPCC's fidelity to reproduce precipitation extremes across China with
regard to a four indices choice out of the ETCCDI package (Yu et al., 2020)

3.2.6. Future activities
•

Continued data acquisition strategy and initiatives on a regional basis to update and
expand the excising historical database, at the same time try to institutionalise the provision of data and automate data downloads from National Meteorological and Hydrological Services that provide their precipitation data products via online services.

•

Publish next releases of the GPCC precipitation data products comprising daily and
monthly Full Data analyses, by mid-2020. Every update harvests GPCC's efforts to improve the quality and reliability of the currently ten different precipitation analysis data
sets each one optimized for certain archetype requirements such as timeliness, accuracy, geo-temporal resolution and homogeneity.

•

Support actively international programmes and initiatives for improved exchange and
sharing of hydro-meteorological data

•

Develop joint and integrated products with partner data centres (also GTN-H centres)

•

Update GPCC services in data portals such as WMO-WIS, GEOSS Portal

•

Acting as Meteorological Data Collection Centre for the European Flood Awareness System (EFAS), a Copernicus Emergency Management Service.

•

Work in Progress toward a global version of the homogenized precipitation analysis
(HOMPRA) currently covering Europe only.

3.2.7. Key Publications (cited above)
•

Contractor, S., Donat, M.G., Alexander, L.V., Ziese, M., Meyer-Christoffer, A., Schneider, U., Rustemeier, E., Becker, A., Durre I. and R.S. Vose (2020): Rainfall Estimates
on a Gridded Network (REGEN) - A global land-based gridded dataset of daily precipitation
from
1950
2013.
Hydrol.
Earth
Syst.
Sci.,
24,
919-943,
https://doi.org/10.5194/hess-24-919-2020.

•

Masunaga, H., M. Schröder, F. Furuzawa, C. Kummerow, E. Rustemeier and U. Schneider (2019): "Inter-product biases in global precipitation extremes", Environ. Res. Lett.
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14, 125016, contributing to Special Issue "Focus on extreme precipitation observations
and process understanding" (Guest Editors: L. Alexander, R. Roca, S. Seneviratne, A.
Becker).
•

Roca, R., Alexander, L. V., Potter, G., Bador, M., Jucá, R., Contractor, S., Bosilovich, M.
G., and Cloché, S.: FROGS: a daily 1° × 1° gridded precipitation database of rain gauge,
satellite and reanalysis products, Earth Syst. Sci. Data, 11, 1017–1035,
https://doi.org/10.5194/essd-11-1017-2019, 2019.

•

Yu, Y., U. Schneider, S. Yang, A. Becker and Z. Ren (2020): "Evaluating the GPCC Full
Data Daily Analysis Version 2018 through ETCCDI Indices and Comparison with Station
Observations over Mainland of China", Theor. Appl. Climatol., in review.

3.3.

Global Runoff Data Centre (GRDC)

3.3.1. Overview
The Global Runoff Data Centre (GRDC) was established in 1988 at the German Federal Institute
for Hydrology (BfG) under the auspices of the World Meteorological Organization (WMO). It is a
contribution of the Federal Republic of Germany to the World Climate Programme of the WMO.
WMO mandates and directly supports GRDC through its Resolution 21 (Cg XII, 1995: Request
to the member states to provide GRDC with river discharge data) and Resolution 25 (Cg XIII,
1999: Free and unrestricted exchange of hydrological data).

3.3.2. Objectives
The main objectives of the GRDC are the world-wide acquisition, harmonisation, storage and
dissemination of historical river discharge data in support of the predominantly water and climate
related programmes and projects of the United Nations (UN), their specialised agencies and the
scientific research community.
Additionally, the GRDC has the following objectives:
•

Operation and further development of the GRDC database, improvement of integration
with external databases, contribution to the development as well as development and
propagation of international standards for domain specific feature models, metadata
and exchange of hydrological data.

•

Preparation and maintenance of applied global data products and discharge-related geoinformation; partly in collaboration with specialised external institutions.

•

Collaboration with and consulting of international organisations, other world data centres and foreign institutions in the fields of hydrology, water resources as well as data
management and data acquisition. This includes active participation in a number of national and international working groups, steering committees and panels.

3.3.3. Status
In November 2019 the GRDC database holds world-wide discharge data of 9,884 stations in 159
countries featuring around 435,000 station-years of monthly and daily values with an average
time-series length of 44 years.
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Figure 8. Discharge gauges in the data archive of the Global Runoff Data Centre in November
2019
One of the specialized datasets that are maintained by the GRDC is the Global Terrestrial Network
for River Discharge (GTN-R) database, a contribution towards the GCOS Implementation Plan
and to GTN-H.

Figure 9. Status of the Global Terrestrial Network for River Discharge – GTN-R, September 2019
The GTN-R is still lacking support from several countries. However, 28 countries have agreed to
make their GTN-R data freely available without restrictions. The GRDC has registered these services in the GEOSS Portal.

3.3.4. GRDC 2018/2019 Milestones
•

Jan 2018: OGC® WaterML 2: Part 3 - Surface Hydrology Features (HY_Features) - Conceptual Model is published as an Open Geospatial Consortium (OGC) Implementation
Standard – GRDC major co-author,
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•

Nov 2018: GRDC commemorates 30th anniversary. WMO Secretary-General congratulates Germany on successfully operating GRDC over the last 30 years,

•

Jun 2019: Eighteenth WMO Congress (Cg-18) endorses Manual, Matrix and Catalogue
of the “High Quality Global Data Management Framework for Climate (HQ-GDMFC)”.
GRDC was amongst the initial 18 global data centres/datasets that were successfully
assessed and included in the WMO Catalogue for Climate Data. https://climatedatacatalogue.wmo.int,

•

June 2019: Eighteenth WMO Congress approves Resolution 25 (Cg-18) “Major hydrological Initiatives”; WMO Congress approves “…the contributions of global data centres
(GRDC, GPCC, IGRAC, HYDROLARE, federated under the Global Terrestrial Network –
Hydrology (GTN-H)) are relevant for the GCOS Implementation Plan…”.

3.3.5. Key results
•

Integration of BALTEX dataset with updated station metadata and timeseries data for
the majority of the Baltic countries

•

Data acquisition is very successful and 33 countries provided GRDC with updated station
metadata and timeseries data since January 2018.

3.3.6. Future activities
•

Continued data acquisition strategy and initiatives on a regional basis to update and
expand the excising historical database, at the same time try to institutionalise the provision of data and automate data downloads from National Hydrological Services that
provide their discharge data via online services.

•

Complete the development of a GRDC data download portal

•

Continue to support the development and implementation of standards for improved
hydrological data exchange

•

Support actively international programmes and initiatives for improved exchange and
sharing of hydro-meteorological data

•

Support the research community with relevant river discharge datasets and spatial products

•

Update GRDC spatial products such as Major Basins of the World and WMO Sub-Regions

•

Develop joint products with partner data centres and external support such as recalculation of Freshwater Fluxes to the World Oceans

•

Update GRDC services in data portals such as WMO-WIS, GEOSS Portal

3.4.

GEMS/Water Data Centre (GWDC)

3.4.1. Overview
In 1978, the GEMS/Water Programme was established under the auspices of the United Nations
Environment Programme (UNEP) as a global network for monitoring water quality. The
GEMS/Water Data Centre (GWDC) has been hosted by the International Centre for Water Resources and Global Change (ICWRGC) at the Federal Institute of Hydrology (BfG) in Koblenz,
Germany, since 2014. It operates the global water quality database GEMStat. GEMStat contains
worldwide data of ground and surface water bodies and thus supplies essential information on
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the state and development of the quality of water resources. The water quality data available in
GEMStat are provided by countries and organizations on a voluntary basis and can be used for
ambient water quality assessments, political decision-making processes, research purposes or
training programmes.

Figure 10. Updated GWDC website with links to the GEMStat data explorer and data products
as well as news and information on data submissions, publications and events.

3.4.2. Objectives
The GEMS/Water Programme aims at improving water quality monitoring in freshwater ecosystems. The tasks of the GEMS/Water Data Centre include:
•

Maintaining a comprehensive collection of quality-assured water quality monitoring data
as a basis for assessing the condition of inland water bodies within the context of regional and global environmental policy.

•

Design and provision of data products, tools and reports on the state and evolution of
water quality in inland water bodies.

•

Supporting member states in monitoring data management, ambient water quality assessments and data reporting through capacity-building training activities.

3.4.3. Status
In December 2019, the steadily growing database contained more than 4 million sampling result
values from approx. 4000 stations in rivers, lakes, reservoirs, wetlands and groundwater systems located in 75 countries. Overall, the data cover a time period between 1965 and 2018 as
well as more than 250 water quality parameters.
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Figure 11. Overview of GEMStat stations worldwide (as from: December 2019).

The data products, which have been available via the GEMStat homepage (www.gemstat.org)
since 2017, have been continuously enhanced in 2019 to allow users to download monitoring
data directly through the existing data explorer web application. The revised GEMStat portal and
the updated web services were officially launched in March 2019 during the Science-Policy-Business Forum and the United Nations Environment Assembly (UNEA-4) in Nairobi, Kenya.

Figure 12. Map view of the new GEMStat data explorer.

3.4.4. Key results and Milestones
•

March 2018: Completion of the first reporting period for SDG indicator 6.3.2 with 51
participating member states; review of indicator methodology and publication of the
SDG 6 Synthesis Report by UN-Water as well as the SDG 6.3.2 Indicator Report
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•

Contribution to distance learning courses in the fields of management and evaluation of
water quality data by the GEMS/Water Capacity Development Centre (GWCDC) at University of Cork in Ireland

•

Contribution to three capacity-building GEMS/Water Workshops for the Mekong River
Commission and exploratory workshops for East European and Central Asian countries
in Cork, Ireland resp. West Asian countries in Amman, Jordan

•

Supervision of three master theses on the further development of water quality indicators within the contexts of SDGs resp. for improving load calculations

3.4.5. Future activities
•

Continuous acquisition and quality assurance of water quality monitoring data and reporting data for SDG indicator 6.3.2 (https://communities.unep.org/display/sdg632)

•

Simplified provision of and improved access to monitoring data and derived data products

•

Update of existing and development of new methods and products in the fields of nutrient and pollution loads and water quality status indicators to assess water quality

•

Supporting the global water quality assessment in cooperation with UNEP and further
partners within the World Water Quality Alliance.
(https://communities.unep.org/display/WWQA)

3.5.

International Data Centre on the Hydrology of Lakes and Reservoirs (HYDROLARE)

3.5.1. Overview
The International Data Centre on the Hydrology of Lakes and Reservoirs (HYDROLARE) was
established in 2009 by Roshydromet at the State Hydrological Institute (St. Petersburg, Russian
Federation) under the auspices of the World Meteorological Organization (WMO). The Centre
operates on the basis of free dissemination of information (used for non-commercial purposes)
for governmental, scientific, educational, public and commercial institutions (in accordance with
the Resolution 25 (WMO Cg XIII, 1999: Free and unrestricted exchange of hydrological data).

3.5.2. Objectives
The objective of HYDROLARE is the establishment, development and regular update of the international database on hydrological regimes of lakes and reservoirs in order to:
•

stimulate the development of the global monitoring system on lakes and reservoirs for
national use, preservation and management of their water resources;

•

improve the knowledge of lateral fluxes transformation within lakes and reservoirs;

•

supply data for scientific and educational purposes, modelling, development of different
global and regional projects/programmes.

3.5.3. Status
HYDROLARE continues to collect, analyse and prepare data on the hydrology of lakes and reservoirs of WMO member countries, as well as on their conversion to a single format required for
loading into the database. Currently the HYDROLARE database holds water level data of 801
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world’s lakes and reservoirs and 1420 stations. In 2017 HYDROLARE started updating its database with in-situ water temperature data.
The special HYDROLARE search and explore tool helps users to search information on the main
database content through Google Maps.

Figure 13. Display HYDROLARE water level monitoring points in Google Maps

In the framework of the Centre’s cooperation with the Laboratory of Ocean Geophysical Research
(LEGOS) of the National Space Agency of France (CNES), integration of in-situ and satellite data
from HYDROLARE and LEGOS (Hydroweb) has been realized. Direct access from HYDROLARE to
the Hydroweb website was enabled for acquiring information on availability of satellite data for
selected lakes and vice versa.

3.5.4. Key results and Milestones
In 2018 the technological capability was provided to display points (“virtual stations”) on the
maps presented on the HYDROLARE website, where satellite measurements of water level on
rivers associated with reservoirs are conducted. The active list of these “virtual stations” available on the HYDROLARE website allows to click on the link to the Hydroweb website owned by
LEGOS, which displays graphs of river water level measured by satellite.
The IT-infrastructure has been further developed to include measurements of “maximum ice
thickness” as additional information in the database.
For 70 lakes of Russia it has become possible to deliver inflow and outflow data from 166 GRDC
stations. For these stations, cross-links were established between HYDROLARE and GRDC websites enabling to obtain runoff data.
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Figure 14. Display of HYDROLARE water level monitoring points together with GRDC river discharge monitoring points

June 2019: Eighteenth WMO Congress approves Resolution 25 (Cg-18) “Major hydrological Initiatives”;
WMO Congress approves “…the contributions of global data centres (GRDC, GPCC, IGRAC, HYDROLARE, federated under the Global Terrestrial Network – Hydrology (GTN-H)) are relevant for the GCOS Implementation Plan…”.

3.5.5. Future activities
•

Continued collection, analysis and data preparation on the hydrology of lakes and reservoirs of WMO member countries and load them into the database;

•

Continue to support the development and implementation of standards for improved
hydrological data exchange

•

Support actively international programmes and initiatives for improved exchange and
sharing of hydro-meteorological data

•

Support the research community with relevant lake hydrology datasets and spatial products

•

Develop joint products – in-situ and satellite lake hydrological data with main partner Laboratory of Ocean Geophysical Research (LEGOS), France.

•

Update HYDROLARE services for new technologies by WMO (WIS, WHOS, HydroHub
etc.).

•

Participate in the Climate Change initiative (CCI) project of the European Space Agency
(ESA) as an external partner for preparation a set of lake surface temperature and
water height in situ measurements for validation of satellite data;
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•

3.6.

Preparation of the draft ECV Data Sheets for ECV-Lake for GCOS Implementation Plan2021 (V. Vuglinsky (steward) together with J-F Cretaux (steward), S. Simis, C.Duguay,
Ch.Merchant (acting rapporteurs);

Hydroweb +CCI Lakes

No written contributions were received from these network partners. For further information
please consult the Homepages of Hydroweb at http://hydroweb.theia-land.fr/ and the ESA Climate Change Initiative for the ECV Lakes at http://cci.esa.int/lakes.

3.7.

International
(IGRAC)

Groundwater

Resources

Assessment

Centre

IGRAC focused on several themes in the past two years:

3.7.1. The Global Groundwater Information System (GGIS) and the
Global Groundwater Monitoring Network (GGMN)
The GGIS is IGRAC’s interactive web portal to groundwater related information and knowledge.
The main purpose of the GGIS is to assist in collection, storage, and analysis of information on
groundwater resources and its sharing among stakeholders. GGMN, part of GGIS, is a participative, web-based network of networks, set up to improve quality and accessibility of groundwater
monitoring information. The main software development was related to groundwater monitoring,
featuring two new functionalities: a GGMN SOS connection and a GGMN App.
SOS (Sensor Observation Service) is a web-based functionality that allows sharing of time-dependent data in a standardized format. Currently, GGMN receives data automatically from the
GIN (Groundwater Information Network) of Canada. The GGMN App was created as a complementary tool to assist groundwater specialists in the field, enabling them to geo-reference and
register groundwater monitoring stations and groundwater level monitoring data without having
to use paper forms. The app can be used in two different ways, either as an independent monitoring tool or in connection with GGMN.

3.7.2. Groundwater Quality
Groundwater quality needs to be understood at the local scale, but has a global impact: how
large is this impact and why is it important? How can the scientific community contribute more
effectively to global assessment of groundwater quality? What would an increased global
knowledge and awareness bring back to the scientific community? IGRAC contributed to several
events to help answering these questions: World Water Quality Assessment (WWQA) kick off
meeting in Geneva (2018), World Bank Water Week (2019), Liege Groundwater Quality Conference side event (2019) and WWQA meeting in Ispra (2019).

3.7.3. Aquifer Assessment (aquifer-based, country-based and thematic)
Several project activities and thematic assessments were carried out in the past two years, as
the RAMOTSWA (regional meeting in Gaborone, QGIS course in Pretoria), DIKTAS (kick off meeting in Paris, Karst Summer School and Symposium KARST 2018, in Trebinje), and GGRETA (expert meeting on development of a numerical model for the Pretashkent aquifer) projects; AWRA
conference (dedicated solely to TBAs in Texas), Managed Aquifer Recharge suitability mapping,
thematic scans on solar powered groundwater pumping, inclusion of the environmental flow for
the calculation of water stress in SDG 6.4.2., and population and areal statistics for transboundary aquifers (TBAs). The project Big Data Analytics and Transboundary Water Collaboration
started in 2019 with Umvoto (South Africa) as leader partner.
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3.7.4. Groundwater Monitoring
IGRAC participated in several events, as the 2nd Latin-American Symposium on Monitoring of
Groundwater in Belo Horizonte, Brazil; 14th Latin-American Congress of Hydrogeology, in Salta,
Argentina; WMO HydroSOS Conference and the UNECE Working Group on Monitoring and Assessment.
In 2018, IGRAC also signed a MoU with CeReGAS, the Regional Centre for Groundwater Management in Latin America and the Caribbean, and started preparing a Global Overview national
monitoring networks, which is now in editing stage.
In 2019, IGRAC conducted the project GEF-UNDP Kura II with the objective of guiding national
groundwater experts from Azerbaijan and Georgia within the relevant authorities to conduct an
agreed assessment of shared resources, support the implementation of the monitoring programme including a selection of the most suitable equipment, and provide a harmonized online
data management system for supporting the improvement of capacities of relevant responsible
bodies in both countries.

3.7.5. Knowledge Sharing and Governance
The SADC-GWdataCom project on capacity building for groundwater data collection and data
management in SADC Member States with SAD-GMI (2017-2019) included analyses of current
state of groundwater data collection and management, capacitating young professionals and a
framework for groundwater data collection and management.
Other activities include the approval of the project “Strengthening the institutional capacity of
ANBO, contributing to the improved transboundary water governance in Africa”, a training on
groundwater governance for the Thai Department of Groundwater Resources (DGR), Capacity
building and education via supervision of MSc theses (3 students), contribution to a GRIPP
(Groundwater Solutions Initiative for Policy and Practice) session during WWW in Stockholm,
and support to IAH Commission on TBAs.
IGRAC produced in 2018 the UN Groundwater Overview: Making the invisible visible, a comprehensive overview of groundwater activities at UN-Water Member and Partner organisations. Furthermore, IGRAC has the privilege of providing the only keynote on the Rosenberg Forum (San
Jose, California) on Water Policy, a prestigious forum gathered scientists and practitioners from
all over the world to discuss a state of groundwater resources globally and challenges associated
with its long-term sustainability.
IGRAC has been actively contributing to Global Climate Observation System GCOS (the Joint
Panels Meeting in Marrakech 2019, maintaining the definition of the Essential Climate Variable
(ECV) Groundwater), GTN-H (remotely attending the 9th Session of the GTN-H Panel), and WMO
HydroSOS (WMO 1st Technical Workshop and 3rd Task Team Meeting of HydroSOS in Nanjing).
Furthermore, IGRAC together with IHE Delft Institute for Water Education organised Water on
Tap, a series of events with the aim of bringing water-related topics under the attention of the
general public.

3.7.6. Future activities
Capacity building has been the main IGRAC project activity in the past two years, due to a large
project on groundwater data collection and management, conducted for fifteen SADC countries.
Groundwater monitoring has been receiving attention as well, revealing new opportunities for
cooperation and development. Regional, transboundary groundwater assessment has remained
one of the key thematic areas too. 2018 was a year of successful building a case for invisible
groundwater, and 2019 started with securing further visibility through WWD (World Water Day)
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2022 on Groundwater and WWDR (World Water Development Report) 2022 on Groundwater,
activities that will be the main focus of IGRAC in the coming years.
Moreover IGRAC, as part of a consortium of 12 organizations, worked in the proposal of the
H2020-SPACE-2019 project Global Gravity-based Groundwater Product (G3P) at the beginning
of 2019. Funds for the proposal were approved in July 2019, and the project will start in January
2020

3.8.

International Soil Moisture Network (ISMN)

The International Soil Moisture Network is an international cooperation to establish and maintain
a harmonized, quality controlled global in-situ soil moisture database with long time series,
global distributed stations, open and freely available worldwide.
Soil moisture, which is the water stored in the upper soil layer, is a crucial variable in a wide
variety of processes and applications, including numerical weather prediction, flood forecasting,
agricultural drought assessment, water resources management, greenhouse gas accounting,
civil protection and epidemiological modelling of water-borne diseases. Therefore, the societal
benefits of the International Soil Moisture Network are large.
The International Soil Moisture Network is a combined effort
of the Global Energy and Water Exchanges Project
(GEWEX), the Committee on Earth Observation Satellites
(CEOS), the Global Climate Observing System - Terrestrial
Observation Panel for Climate (GCOS-TOPC), the Group of
Earth Observation (GEO) and the Global Terrestrial Network
on Hydrology (GTN-H). The International Soil Moisture Network has been made and is still possible through financial
support of the Earth Observation Program of the European
Space Agency (ESA) and the many voluntary contributions
of scientists and networks from around the world.
Founded in 2009, as a stable base to validate and improve
satellite soil moisture products as well as climate- and hydrological models, the ISMN has grown to a widely used insitu data source including 61 networks with 2609 stations
distributed on a global scale and a steadily growing user
community (>3200 registered users). Time series with
hourly timestamps from 1952 up to near real time are
stored in the database. Daily near-real time updates from
six networks (>900 stations) are included. Depending on
the individual networks and stations, data until 2 meters
depth and seven additional variables are stored in the database: surface temperature, soil temperature, air temperature, precipitation, snow depth, snow water equivalent and
soil suction. Five peer-reviewed papers about the ISMN and
more than 1040 papers making use of ISMN data have been
made public since beginning of the project.
Furthermore, three additional metadata sets are included
Figure 15. ISMN
for every station: Köppen-Geiger Climate Class, Harmonized
World Soil Database and ESA`s CCI Landover.
The ISMN plays a central role and profits from several international projects, initiatives and
services: EartH2Observe, CEOS cal/val MySPA, ESA CCI for Soil Moisture, WCRP GEWEX Global
Data and Assessment Panel, H2020 GROW, SMOS- , SMAP- , H-SAF products as well as
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Copernicus soil moisture products, Copernicus Climate Change Service (C3S) Soil Water Index,
Copernicus Global Land Service (C-Globs) and the Quality Assurance for Soil Moisture service
(QA4SM).
To further promote the use of ISMN, the International Space Science Institute (ISSI) has published guidelines for the usage of ISMN data to benchmark global satellite soil moisture products.
The ISMN is also partner within the Global Terrestrial Network-Hydrology (GTN-H) as the only
soil moisture data centre within the community.

Figure 16. ISMN data portal

3.9.

The Global Networks for Isotopes

3.9.1. Global Network of Isotopes in Precipitation (GNIP)
The Global Network of Isotopes in Precipitation (GNIP) has entered its 60th year of operation in
2019. The key objective remains to provide systematic baseline data for the analysis of the
temporal and spatial variations of environmental isotopes in precipitation (mainly oxygen-18 and
deuterium) for the use of isotopes in hydrological investigations within the scope of water resources inventory, planning and development, but also for applications in climatology, ecology
and forensics.
Status of the GNIP network: As per 2019, the GNIP comprises more than 350 stations (operated by more than 130 partner institutions in 84 countries/territories) at which representative
precipitation samples are collected. Parts of these samples are analysed by institutions in the
respective countries (and made available to IAEA for inclusion in the GNIP database); parts of
these samples are analysed in IAEA’s own laboratory. Further 95 stations are under development
(in 25 countries and in collaboration with 28 institutions.) Figure 17 shows an overview map of
active stations and stations under development.
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Figure 17. GNIP Station overview map
The IAEA has fostered the use of laser absorption spectrometry for the determination of oxygen18 and deuterium. A review conducted in 2018 counted more than 70 instrument provisions
through the IAEA Technical Cooperation Programme, and more than 190 laboratory professionals
have been trained in IAEA’s laser absorption spectrometry short courses to further proliferate
this technology in its Member States. As an exemplary case, following a regional action plan for
Latin America and the Caribbean, the number of observations sites in the region has more than
doubled, and 12 countries (covering almost 90% of the territory) have appointed coordinators
at national levels for precipitation isotope sampling.

The current research topics related to precipitation isotopes include
•

the actualization of IAEA’s gridded isotope maps (RCWIP – regionalized cluster-based
water isotope prediction);

•

a reappraisal of the current status of tritium in precipitation (with 1000s of additional
data to be released in 2020);

•

a coordinated research project (CRP) on nitrogen isotopes in precipitation; and

•

a CRP on the short-time isotopic variability of precipitation in a changing climate scenario.

3.9.2. Global Network if Isotopes in Rivers (GNIR)
The GNIR, initially conceptualized as a ‘sister network’ of GNIP in the early 2000s, has emerged
into a data network with its own profile, focusing on
•

Water balance modelling (δ¹⁸O and δ²H of rivers, lakes, precipitation)

•

Water quality and pollution sources (δ¹⁸O and δ15N of dissolved NO3)

•

Lake sediment paleoclimate records – δ¹⁸O have been identified as an emerging field of
interest.

Milestones in the field of GNIR include new analytical methods (reaction of NO3 to N2O over TiCl2,
with the possibility to subsequently analyse gaseous N2O by isotope-ratio mass spectrometry or
laser absorption spectrometry – a more cost-efficient method involving less noxious reagents),
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and the completion of the CRPs on isotope-based assessment of large river basins, and on
sources and pathways of N pollution in the hydrological cycle.
Ongoing/future activities in this field include a CRP on Isotope-enabled water balance modelling
(2018-2021), a consultants’ meeting to review the GNIR guidelines and include nutrient isotopes
(Nov 2019) and a pilot projects of δ15N sampling and analysis within GNIR (targeted 2020, likely
with the Great Rivers Observatory).
Data platform: The GNIP/R data platform is fully integrated into IAEA’s database clearinghouse
NUCLEUS and can be accessed via https://nucleus.iaea.org/wiser. Site visits average ca. 300
per month (see chart below).

Figure 18. WISER site visits since 2017
All relevant background information on GNIP and GNIR will soon (December 2019) be moved to
the new collaboration platform https://isotopehydrologynetwork.iaea.org and the previous website closed.

Further information and contact:

GNIP.Contact-Point@iaea.org and
GNIR.Contact-Point@iaea.org

3.10. Global Terrestrial Network for Glaciology (GTN-G)
Delegates for NSIDC and WGMS were not able to attend the 9th GTN-H Coordination Panel. No
update on the status of these centres where given. For further information please consult the
Homepages of the National Snow and Ice data Center (NSIDC) at https://nsidc.org/ and the
World Glacier Monitoring Service (WGMS) at https://wgms.ch/.

4. News on GTN-H coordination
Since 2017 the GTN-H coordination is hosted by the International Centre for Water Resources
and Global Change 8 (ICWRGC), a UNESCO category 2 centre, which also manages the German
National Committees for IHP and HWRP and hosts the GEMS/Water data centre for water quality.
It is therefore well connected with different UN Organisations and programs.
Mr Dietrich informed that Category 2 Institutes and Centres under the auspices of UNESCO are
not legally part of UNESCO but associated with it through formal arrangements approved by the
General Conference, to contribute to the execution of UNESCO’s programmes. The overall mission of UNESCO’s water-related institutes and centres is to address water security and waterrelated challenges through regional and global action. The ICWRGC’s unique role is based on
8

www.waterandchange.org/en
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global water data by hosting the GEMS/Water Data Centre, the close relationship to GRDC and
GPCC and since 2017 the coordination of GTN-H. Here, both GTN-H and the ICWRGC mutually
benefit from their wide-ranging networks (Figure 19).
The GTN-H coordinator has access to ICWRGC’s media and outreach team. It already has designed a new logo and is working on a new webpage.
The Panel discussed how to make better use of the website for (a) information exchange between
the partners (news about new data, papers, products etc.) and (b) informing the wider public
(knowledge about international standards portal for integrative data products and case studies).
A certainly important step for the future development of the GTN-H is the acquisition of additional
staff. In 2019 Mr Recknagel joined GRDC and also supports GTN-H in organizational tasks. His
main duty however is the product development for both GRDC and GTN-H integrative data products.

Figure 19. Both GTN-H and the ICWRGC mutually benefit from their wide ranging networks.
Listed are here the key partners of the UN water family as well as relevant GEO activities.

In 2017 – 2019 major activities of the GTN-H coordination are described in the following paragraphs and includes
•

Stakeholder interviews with GCOS, WMO, UNEP, UNESCO-IHP, German National Committee IHP/HWRP, Governing Board of ICWRGC (2017)

•

Questionnaire about wishes and status of member networks (2018)

•

Planning of case studies for integrative data products with GPCC, GRDC and GEMStat
(2018)
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•

Contribution to the 18th WMO Congress and acknowledgement of GTN-H and its federated data centres by Congress, Resolution 25 (Cg-18), as major hydrological initiatives
(2019).

•

Development of a new GTN-H Website (2019)

•

Contribution to Essential Climate Variables (GCOS ECVs) for the hydrosphere and GCOS
IP 2022 (2018 - ongoing)

•

Contributions to GEO work plan 2020-22 in particular IN-SITU-WATER and Essential
Water Variables (2018 - ongoing)

•

Joint Development of integrated data products of GTN-H member data centres (GPCC,
GRDC, GWDC) (2018-ongoing)

•

Negotiations with the German Government for the future hosting of the operational part
of ISMN (2018 – ongoing)

•

Development and discussion of the GTN-H work plan 2019 – 2021.

A list of outreach events of the GTN-H coordination can be found in Annex 3: List of outreach
events 2017-2019.

4.1.

Results questionnaire

In May 2018, GTN-H carried out a questionnaire among the data centres with focus on data and
data products, requirements for observations and community and communication. Detailed results can be found in Annex 4. Some important findings were:
•

The situation regarding open data policies in use is heterogeneous

•

If not already put into practice, the implementation of standardized metadata is a priority task for all data centres.

•

A majority of data centres supported the development of a new GTN-H website.

•

Regular joint video conferences between the biannual meetings are desirable.

4.2.

Progress report on the development of integrative data products

Tasked with the responsibility to coordinate GTN-H, Mr Dietrich started with a series of key
stakeholder interviews from various organizations, inter alia the Climate and Water Department
of the WMO, German Ministries as members of Germany’s IHP/HWRP National Committee and
its scientific advisory board, GEO, GCOS and TOPC.
One clear demand was the need to improve the benefit of GTN-H and its data. In particular,
most of the stakeholders recommended case studies of integrated data products that combine
data from two or more data centre.
Since 2018, in particular GPCC, GRDC and GEMStat started with project outlines for integrated
data products using data of the GTN-H member data centres:
•

GPCC – GRDC: products based on the analysis of precipitation/runoff relationships (ongoing); a milestone was reached with the recalculation of global freshwater fluxes into
the oceans.

•

GEMStat – GRDC: Product for load estimations (pilot studies ongoing + three-year R&D
project funded by the German Federal Ministry for Transport and Infrastructure)

•

GPCC – GRDC – GEMStat: Product on Drought-Water Quality Relationships Influence of
Drought on Water Quality, considering all three data centres (pilot concept for a Master
thesis)
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Additional data centres successfully applied for research project funding. IGRAC, ISMN, WGMS
in co-operation with the Helmholtz GFZ could start the project “G3P for the satellite-based measurement of the global groundwater distribution” (see section 3.2.3) with H2020 funding.
At the panel meetings all these activities were acknowledged by the participants and the data
centres are encouraged to develop additional integrative data products.

4.2.1. Global Freshwater Fluxes into the World’s Oceans
The data product “Global Freshwater Fluxes into the World’s Oceans” is an example for the
derivation of integrated data products using data from GTN-H data centres. In this case, GRDC
runoff data and GPCC precipitation data are used by the Hydrology Group of the Institute of
Physical Geography at Frankfurt University (Prof Petra Döll) in their global hydrological model
WaterGAP. The freshwater fluxes into the world oceans are calculated from WaterGAP model
results. The current version of the data product was published in 2014, encompassing yearly
values for the period 1961-2010. In 2019, with the new model version WaterGAP 2.2d, the
cooperation with the Frankfurt Hydrology Group continues. It is planned to publish a new version
of the data product in March 2020 which will comprise the significantly longer time period 19012016 and will have a monthly temporal resolution.

4.2.2. Improved estimations of Nutrient and Sediment Loads
GRDC and GEMStat have started with a serious of case studies to estimate regional nutrient
loads by combining discharge data with nutrient concentrations. In 2018-19 following MSc-Theses were carried out under the supervision of ICWRGC and TU Munich.
•

"Uncertainty Quantification of Nutrient Load Estimations in Brazil“, Bruno Bezerra
Bluhm, 2019

•

"Estimation of Nutrient Loads in South Africa", Blanca Torres Vara, 2018–2019

•

“Derivation of a Meta-Indicator for Water Quality by Comparison of Existing Water Quality Indicators and Indices with GEMStat Data”, Dominik Kolesch, 2018

An operationalization of these case studies will be elaborated by GEMStat.

4.2.3. Assessment of the Total Water Storage
Under the lead of the Helmholtz GFZ, Potsdam a joint project with 12 partners will start a new
H2020 project “G3P for the satellite-based measurement of the global groundwater distribution” 9. Among the 12 partners, IGRAC, ISMN and WGMS will bring in their expert researchers
using satellite data to gain information about global groundwater reserves.
The aim of the project is the continuous information about the complete water supply of the
earth, the so-called "Total Water Storage" (TWS). The data, which is in the focus of G3P, is
derived from satellites of the GRACE and GRACE-FO missions. GRACE (from 2002 to 2017)
stands for "Gravity Recovery and Climate Experiment", FO for "Follow-On", i.e. the associated
follow-up mission (launched in May 2018). GRACE and GRACE-FO provide data on the Earth's
gravitational field. These data support the need for groundwater monitoring and management,
especially for transboundary aquifers, which are experiencing often a limited availability of
groundwater observations from in-situ networks with low station densities and decreasing number of stations in many regions of the world.

9

https://cordis.europa.eu/project/id/870353
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The Principal Investigator of this project, Prof Andreas Güntner (GFZ, Germany), already asked
GCOS to consider Total Water Storage as a new ECV. A discussion is foreseen for the next TOPC
meeting in 2020.

4.3.

Status report on Discovery Service

An improved discovery service and exchange of metadata (first of products of the GTN-H networks, later of the station data) is the foundation for many further activities and should be
prioritised. A discovery service “makes it possible to search for data sets and services on the
basis of the content of the corresponding metadata and to display the content of the metadata”
(INSPIRE directive). It is the first step in the chain of discovery, view, download and processing
of data that constitutes a spatial data infrastructure (SDI). Currently there are still “challenges
and barriers” regarding discoverability of Essential Climate Variables 10.
Already in 2005 a GCOS report 11 had stated that “global data exchange of hydrological variables
that are important to climate is subject to major deficiencies” and particularly that “common
metadata standards are, even on national scales, the exception rather than the rule”, and has
called for endeavours to improve data standardization, standard operating practices, data policy,
infrastructure and awareness.
Likewise, in 2008 the WMO pointed out that “[t]here are currently no standards for data exchange formats for hydrological data” 12.
To improve the situation the joint WMO/OGC Hydrology Domain Working Group (HDWG) has
been established in 2009 and has led the development of the OGC WaterML 2 suite of standards.
Building on the previous endeavours, GTN-H still strives to facilitate data exchange and data
discoverability of terrestrial hydrological data.
GTN-H wants to facilitate and support the registration process regarding existing data catalogues
such as the GEOSS portal and WIS. Additionally the aim is to create a specific discovery service
for GTN-H data products and data. This helps to gain expertise in the technical fields of metadata
standards and data catalogues which allows GTN-H to purposefully support data centres in the
creation of workflows and to leverage the development of WMO and GEO catalogue initiatives.
A first milestone will be the publication of a discovery service for GTN-H data products until
autumn 2020. A prototype is currently under development using the open source software pycsw
as a catalogue server and the extension shiny of the statistical programming language R as a
tool to build an appealing web front end.

5. Discussion: Expectations from International Organizations
The panel discussed expectations of the international organizations in particular WMO, GCOS
and GEO and their impact on global data centres and GTN-H, in particular on:
•

Rolling Review Requirements

•

Essential Variables for climate (ECV, GCOS) and Essential Water Variables (EWV, GEO)

•

Products, core products, integrative products

M. Espinosa et al. (2020): Reviewing the discoverability and accessibility to data and information products linked to Essential Climate Variables. International Journal of Digital Earth, 13(2), 236-252.
11 Global Climate Observing System (2005): Analysis of data exchange problems in global atmospheric
and hydrological networks. WMO/TD- No. 1255; GCOS- No. 96
12 WMO (2008): Guide to Hydrological Practices, Volume I: Hydrology – From Measurement to Hydrological Information. WMO No.168
10
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•

Collaboration between data centres

•

Standardization activities

•

Portal registration of services

•

complementation of in situ and remote sensing data

•

Data management principles for data reuse.

From the discussion it became obvious that the WMO OSCAR and GCOS Rolling Review of Requirements (RRR) are difficult to apply for many of the water variables. Furthermore the reviews
of GCOS ECVs and GEO EWV could benefit from a better alignment.

5.1.

GTN-H and its support to the GCOS Implementation Plan

Mr Aich from the GCOS-Secretariat provided information about the GCOS Work plan 2019-23.
In this context the Panel discussed the timeline for the ECV Review and GTN-H‘s role in order to
support the Rolling Review of Requirements (RRR) of GCOS, in particular for the 4th Status Report
(to be published in 2021) and the 4th Implementation Plan (to be published in 2022):
•

Now – Dec 2019: Continue monitoring IP actions and ECV observations (ECV Stewards)

•

Jan – Feb 2020: Public Review of initial proposed ECV requirements. While this will be
open to all, the relevant communities need to be specifically invited.

•

Apr – Dec 2020: Public Review of initial proposed ECV requirements. While this should
be open to all, all the relevant communities need to be specifically invited.

•

Mar – Apr 2021: Public Review of SR4 draft. While this should be open to all, all the
relevant communities need to be specifically invited.

•

Mar 2021 – Mar 2022: Draft IP4: Contributions and inputs will come from the SR4,
GCOS Climate Observation Conference, and interested scientific communities.

•

Mar – Apr 2022: Public Review of IP4 draft. While this should be open to all, all the
relevant communities need to be specifically invited.

The next iteration of the GCOS Implementation Plan, after the recent one from 2016 (GCOS200 13), needs to be published in October 2022 prior to COP22.
•

It will provide new guidelines for reviewing ECV requirements as well as mandatory
background information for each ECV.

•

According to WMO Observing Systems Capability Analysis and Review Tool OSCAR 14 the
requirements will also in future include three values for climate observations: “Threshold” – minimum for useful data, “Breakthrough” – enables additional uses within climate
monitoring, “Goal” – maximum beyond which there is no need to go.

•

GCOS is in future looking more for relevant information to capture extremes and climate
adaptation measures. Additional requirements are needed intermediate between
“threshold” and “goal” that enable additional uses within climate monitoring.

5.1.1. Direct support from GTN-H for the Essential Climate Variable Requirements
The different expert panels of GCOS are supported by ECV-Stewards. In case of hydrology this
is the TOPC, the Terrestrial Observational Panel on Climate. Experts from the GTN-H member

13
14

https://library.wmo.int/index.php?lvl=notice_display&id=19838
https://www.wmo-sat.info/oscar/
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data centres GRDC, ISMN, IGRAC, HYDROLARE and Hydroweb support GCOS directly as ECV
stewards with their experience on in-situ observations of the global water cycle. This support is
accomplished by colleagues with background in satellite earth observations to cover both,
ground- and space-based observations. Information exchange at this level also supports data
centres and networks with additional knowledge about user requirements regarding their own
data.

5.1.2. Open GCOS/TOPC action items
Mr Aich highlights open action items with relevance to GTN-H and its federated data centres (see
Annex 5: GCOS Action items with relevance for GTN-H). The relevant data centres commit themselves to continue to work on these items.
Facilitating data sharing and common standards: Mr Dietrich emphasizes the importance
of T5 (development of metadata) and T7 (exchange of hydrological data) that will be addressed
by the GTN-H coordination with priority. The development of the GTN-H discovery service is a
direct objective from these required actions and will be the basis on further developments. In
this context GTN-H seeks for alignment and synergetic support of GCOS, WMO (WHOS 2, OSCAR
Surface) and GEOSS.

5.2.

GTN-H and its support to WMO

GTN-H and the global water data centres are recognized as major hydrological initiatives (Resolution 25, Cg-18). Representatives of the WMO Secretariat will provide information on relevant
outcomes of Cg-18 and specific expectations from GTN-H, particularly in support of the implementation of the work program of the Hydrological Assembly and WHOS. The information provided and possible consequences for the work and service delivery of federated GTN-H data
centres will be discussed and conclusions drawn. Linkage with WMO continues through Mr Berod,
Chief; Basic Systems in Hydrology Division.

5.3.

GTN-H and its support to the UNESCO – Intergovernmental Hydrology Program (IHP)

Through the host of the GTN-H coordination, the UNESCO category 2 water centre ICWRGC will
secure information exchange of the several water programs on UN level. In particular regarding
on the planning and implementation of IHP Phase IX expectations from GTN-H will be transported. Here the proposed pillar “Addressing the gap between data and information in support
of water resources management” is a link that needs to be further discussed. GTN-H will also
within UNESCO IHP support the federated data centres as well-known hosts for long-term operation of global water data management. In addition, GTN-H will continue to rise awareness of
it’s federated data centres in IHP’s flagship initiatives such as the FRIEND-water programme.

5.4.

The GEO Water Strategy and its alignment with WMO and GCOS
Rolling Review of Requirements through GTN-H

Mr Cripe from the GEO-Secretariat and Mr Grabs (IGWCO) provided suggestions on the possible
support from GTN-H to the GEO Work Program 2020-22 and the implementation of the GEOWater Strategy and in particular the ongoing discussions about harmonizing water activities in
the various GEO initiatives and activities. Another issue to be discussed is the harmonization of
requirements reviews for both GCOS Essential Climate Variables and the GEO Essential Water
Variables.

- 34 -

5.4.1. Support of the GEO Water Strategy
Mr Grabs reported about the Water Strategy of the Group on Earth Observations (GEO) and the
tasks that are relevant in order to be supported by GTN-H and its federated data centres (Annex
6: Action items of the GEO Water Strategy with relevance for GTN-H). GTN-H is acknowledged
by GEO as its observational arm regarding water in-situ observations. Mr Grabs informed the
GTN-H Panel that an update of the GEO Water Strategy is in process and highlighted following
tasks where GTN-H and its federated partner centres should be involved:
Enhancing user engagement: GEOGloWS is working on an inventory of current data services
including characteristics of available data services and their data needs. GTN-H is requested to
contribute to user requirements together with CEOS, the regional space agencies and other
partners, hosted by GEO Sec. GTN-H will contribute to this task with a maturity matrix of its
data centres and networks according to its work plan (Annex 7: Work Plan of GTN-H 2019-2021).
In-situ data acquisition and data rescue: Large research activities with operational observation networks should be considered to supplement data acquisition from national authorities.
This could be done by volunteers, governments, other alternatives. Some of these activities and
networks (e.g. FLUXNET) are in operation for more than 20 years but are still insufficiently connected. At least the exchange of metadata information should be elaborated.
Mr Dietrich agrees and states that a GTN-H action item will address long-term observational data
from FLUXNET, for terrestrial Water Vapour and from UNESCO IHP’s flagship the FRIEND-Water
Programme 15 (Flow Regimes from International Experimental and Network Data).
There are gaps in the datasets of the operational cold precipitation data basis. In particular data
in Arctic and Antarctic areas are still very limited, mostly due to a lack of official canals. Most
data would be available via research datasets. Partners from GTN-G, in particular the NSIDC,
could help here.
Facilitating data sharing and common standards: Mr Grabs emphasized the importance of
these tasks and the need to improve available protocols in cooperation with GEO.
Mr Dietrich agrees and suggests discussions with WMO and GEO regarding recommendations on
high quality products and on available quality-controlled data under the lead of WMO. Also, here
the point of departure for future products is the development of a GTN-H discovery service and
a maturity matrix of the data centres. WMO and GEO could support the data centres with their
expertise in that field. GTN-H will act here as a bridge to increase capabilities in that area until
the 10th GTN-H Panel Meeting in 2021.
Further needs for the GEO water strategy include
•

A better harmonization of AQUAWATCH and GEMSWater.

•

Addressing uncertainties in groundwater observations

•

GEOGloWS needs discussion with GPCC and GRDC about usable data policies for their
forecasting services.

GTN-H panel recommendations to GEO are

15
16

•

GEO initiatives should be more active in the development of assessment products (e.g.
with global hydrological models), instead of focusing on forecasting services only. The
WaterGAP model 16 could play a major role here.

•

WMO (via Congress and the World Water Data Initiative), GEO (via Ministerial Summits),
UNESCO-IHP (via IHP Council) and other relevant parties should work on e.g. ministerial

https://en.unesco.org/themes/water-security/hydrology/programmes/friend
https://en.wikipedia.org/wiki/WaterGAP, http://www.watergap.de/
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level for a better alignment of open data policies. ICWRGC will be asked to support
alignment initiatives.

5.4.2. Collaboration with GEO Global Water Sustainability (GEOGloWS)
Activity and Essential Water Variables
Mrs Gutierrez reported on relevant projects of the GEOGloWS initiative:
•

GEOGloWS develops a framework for global hydrological models and forecasts for decision-making. In the past only individual hydrological models for forecasting were available. GEOGloWS plans a project from data to service provision including global streamflow forecasts for local applications. Partners will be ECWMF for forecasting, Microsoft
Azure
Cloud
Technology
and
the
World
Bank
as
a
sponsor.
Mr Dietrich acknowledges this initiative and observes parallels to the WMO HydroSOS
approach. Here work could be aligned by fostering collaboration and avoiding potential
duplicate work.

•

R&D: Make use of satellite altimetry data as a complement to in-situ networks in the
Congo basin. Here 20 operational discharge gauges are complemented with water level
data
from
550
virtual
stations
and
displayed
on
Hydroweb.
Mr Dietrich recommends the exchange with the H2020 Project “G3P for the satellitebased measurement of the global groundwater distribution” due to its similarities (see
section 3.2.3).

•

Mrs Andral (GEOGloWS vice chair) will be the second GCOS ECV steward for rivers as
she can bring in expertise from space-born observations in particular for the SWOT
mission.

Essential Water Variables (EWV): Mr Cripe highlights the importance for developing and
maintaining EWVs within the recent GEO water strategy report. The most recent problem is the
proliferation of numerous essential variables. The process used by GCOS to define ECVs is very
different from the process used within the GEO domain. The goal of GEO is a common understanding of the essential variables. The intention is to observe what happens and to achieve a
certain
degree
of
coordination.
In
GEO,
this
harmonization
has
priority.
Mr Aich agrees that harmonization is the key. GEO EWVs would focus more on observational
requirements for operational water management and forecasting systems. An alignment with
the three-level approach (threshold, breakthrough, goal) might be possible. The GEO community
is invited to contribute to the public review of the GCOS ECVs end of 2019/early 2020. This
attempt should be used in order to indicate ways of harmonization in different application areas.
Mr Dietrich acknowledges the RRR of GCOS and draws important lessons learned by GCOS.
Although, the goal of GCOS is to focus on climate monitoring, they found a profound way to
organize long-term maintenance and development of ECVs. This attempt however requires substantial resources (aka a whole Secretariat and Expert Panels). Another way of harmonization is
also to mutually invite experts in the own panels. The support of Mrs Andral as the vice chair of
GEOGloWS and as a GCOS ECV steward is valuable in this process.

5.4.3. IN-SITU Water (GEO Community Activity)
In situ observations are of high interest in the international community, including GEO.
Launched in 2016, the GEOSS In Situ Observation Resources Task Team delivered a report in
2018 highlighting the need for coordination of in-situ data and the potential benefits that could
result from it. (Report on “In Situ Observations: Coordination Needs and Benefits”).
Since then, a Data Working Group has been established and an informal Task Team on in-situ
observations formed, where the water topic is represented.
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The former GEO Community Activity “In-Situ Water” is now listed with GEOGloWS. However, as
GEOGloWS does not have specific resources for this activity, there is a need to clarify the home
of In-Situ Water within short time. There is a proposal to add In-Situ-Water to GEOGloWS as
annex without resources. GTN-H continues to have a vested interest in In-Situ Water but support
of activities related to In-Situ-Water can at present only be provided without additional work for
GRDC, IGRAC, ISMN. Several tasks of In-Situ Water are already in process at GTN-H and its
data centres and will not require additional resources.
IWRGC mentioned the possibility to support funding for workshop on In-Situ observations for
the water domain.
Participants observed that WaterGAP is an operational tool that can be used for data integration
and turning these into products with high demand such as the water availability product that is
regularly updated in cooperation with GRDC and other partners. It was observed that the GEO
Knowledge Hub under development could also be a source for additional data. Participants also
discussed the possibility to include data from long-term existing science programs that are complementary to regular observations conducted by governmental services such as national hydrological and meteorological services.

5.4.4. Support of the International Global Water Cycle Community of
Practise (IGWCO)
With changes in global water activities and a changed GEO-Strategy, a Roadmap for Next-Level
Development of the Integrated Global Water Cycle Observations (IGWCO) Community of Practice
(CoP) has been prepared and adopted by members of IGWCO.
The baseline recommendation of the Review has been to maintain IGWCO-CoP as entity with
revised goals and activities while retaining its integrity as a source of expertise on water for
GEO. IGWCO also seeks to be recognized for its potential to support the GEO Secretariat through
its coordination functions. It further seeks close cooperation with the GEO-Secretariat including
through its Program Board and seeks cooperation with the Water Department of WMO as well
as with GCOS and GTOS, which is under re-development. Further cooperation exists with GEOGloWS and new opportunities of cooperation are being discussed with the Global Energy and
Water Cycle Exchanges (GEWEX) that has a strong water component as is part of WMO’s World
Climate Research Program.
Participants reiterated that GTN-H will continue to be the observational arm of IGWCO with
regard to terrestrial observations. However, no additional support can be provided as a result of
resource constraints.
IGWCO shaped its portfolio in compliance to recent developments in GEO and thus includes
facilitation of the development of integrated water cycle analysis, capacity development, research programs, data integration and analysis, cooperation, and promotion of activities within
the scope of interest of IGWCO. A regional outreach exists through cooperation with regional
activities and partners.

6. Positioning of GTN-H and decisions
The positioning of GTN-H in a global water architecture is an ongoing discussion and coupled to
the RRR of the data centres as well as the key stakeholders from GCOS, WMO, UNESCO-IHP and
GEO. Drivers such as the SDG process and the exchange of hydrological data become more and
more important. This is not only the case for the planning of IHP Phase IX, but international data
sharing in the water sector was not regarded as a high a priority before the SDG process.
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Within this context GTN-H and its affiliated data centres operating under the auspices of the
WMO were recognized by WMO Congress (Cg-18) in Resolution 25, as major hydrological initiatives that strongly support the GCOS implementation plan and that their role, especially in the
implementation of WHOS, will be reviewed in order to enhance it. Together with the GEO Water
strategy, GTN-H has a strong operational framework (Table 1). However, GTN-H still needs to
demonstrate its added value.

UNESCO

GEO

x

x
x

x
x
x

x

x

x
x

x
x
x
x

x
x
x

research

x

x
x
x
x

x
x

standardization

discovery service

data exchange

x

x

x

x

x
x
x

Essential Water Variables

x

x
x

Essential Climate Variable

x

global water cycle observation

WMO

TOPC
WHOS
HydroSOS
WWDI
GEWEX
IHP IX
FRIEND-Water
GEOSS
Knowledge Hub
IGWCO
IN-SITU Water
GEOGloWS

water resources assessment

GCOS

Programme

clarify data license for data reuse

Supported
Organization

supporting open data policies

Table 1. The GTN-H synergy and support matrix

x
x

x
x

x

x
x
x

x

x
x
x

x

•

Win-win situations: GTN-H is looking for win-win situations to strengthen the data
centres through joint initiatives and work plans of the relevant partners.

•

Data products: Continuation of work on the development of integrative data products.
ICWRGC and BfG will provide information about ongoing projects to support GTN-H integrative data products. Exchange with and requirements from satellite communities
should be better aligned. Further initiatives should be discussed.

•

Access to Data: GTN-H partners will report on their advances in data sharing. Discussions will also include license issues, traceability, GEOSS data management principles
for data reuse and WMO suggestions. It should be noted, that GTN-H and its partners
does mainly provide quality controlled historical data and do not have extensive capabilities in the field of water resources management with (near) real-time data.

•

Science: GTN-H and partners contribute to document the uncertainties and consistency
of the global water cycle under auspices of GCOS. A further issue that needs discussion
is the broadening of the support base for GTN-H in cooperation with identified scientific
centres of excellence.
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•

6.1.

Dissemination: GTN-H brings the importance of the global water data centres to attention at different levels within ICWRGC’s widespread networks (from science to decision making) - however, often with a main focus on in-situ observations.

Decisions

At its 9th Session (25-27 September 2019) the GTN-H Panel agreed through its partners that the following activities should be prioritized in the work plan for 2019-2021. These
activities are also acknowledged as fundamental pillars in order to support the WMO Vision and
Strategy for Hydrology, the GCOS Implementation Plan, UNESCO IHP (here in particular the
upcoming and strong data-related Phase IX), as well as water-related activities of the Group on
Earth Observations (GEO) and the Integrated Water Cycle Observing Community of Practise
(IGWCO).
(1) Discovery service: With the support of the global water data centres federated in GTN-H,
a pilot will be built for a GTN-H hosted discovery service. It is recognized that a discovery
service is the basis for any other aspects of data sharing and product development for reliable
freshwater management on global and regional scales. Capabilities of the different global
water data centres will be evaluated and monitored by a maturity matrix.
(2) GTN-H metadata portal: In order to improve global water cycle and water quality observations, a one-stop shop for meta information on products and station data from the GTN-H
partner networks will visualize the data coverage, identify gaps, and simplify the data access
by providing the links to the data centres. GTN-H will continue to develop the discovery
service with the objective to exchange metadata with GEOSS and WMO’s WIS and WHOS II.
GTN-H will support its participating data centres in the registration process of datasets, products and services.
(3) GTN-H knowledge portal: With the support of the data centres (federated under GTN-H)
ICWRGC will develop and host a new website. Here, GTN-H will share information from its
partners, will provide a list of guidelines of best practices and standards and disseminate
integrated data products from its participating data centres.
(4) Integrated data products: The merging of data from different data centres can be utilized
to generate added value by developing and providing integrative data products. GTN-H will
continue to support the development of integrative data products by its participating data
centres. The data centres will share information about ongoing projects. It is suggested to
co-brand the new data products with "enabled through GTN-H".
(5) Raising awareness: Worldwide many initiatives benefit from hydrological data of the data
centres in order to support high level objectives of the United Nations such as the SDGs and
the Agenda 2030. In return GTN-H and partner data centres could be supported by those
initiatives in the field of data acquisition, case studies and the support for an open data policy.
Therefore, ICWRGC will prepare a draft resolution to UNESCO-IHP Phase IX raising the
awareness of the global water data centres federated through GTN-H. Furthermore, a contribution to the 2020-2022 work plan of the World Water Data Initiative (WWDI) will be
elaborated together with WMO. In addition, GEO agreed to stronger promote GTN-H and its
federated data centres.
(6) Alignment of activities: Relevant partners are invited to align their work on similar tasks
requiring in-situ freshwater observations, including GCOS, WMO HydroSOS, IGWCO or specifically the GEO initiatives GEOGloWS and INSITU-WATER. In this context GTN-H will continue to contribute to these activities, taking into account that the global water data centres
are not burdened with significant additional tasks.
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(7) Improvement of Communication: The meeting frequency will be increased to at least
semi-annual web meetings on specific topics. Next meeting will deal with the discovery service in spring 2020. In addition, the communication of the different GTNs (for rivers, glaciers,
lakes, and permafrost) will be discussed at the next meeting of GCOS’ Terrestrial Observational Panel on Climate (TOPC) in March 2020.

6.2.

GTN-H 2019-2021 Work Plan

GTN-H coordination will focus on 11 action themes to foster (a) data and product discoverability
skills and (b) the development of products. Both are required to support visibility and thus data
acquisition and usage of the partner data centres.
A detailed work plan can be found in Annex 7: Work Plan of GTN-H 2019-2021.
The participants agreed on the Work Plan for 2019-2021 and found a consensus amongst participants with regard to priorities of the work plan actions. This includes expected deliverables,
milestones and resource requirements.

7. Summary of conclusions and recommendations
It is recognized that hydrological cycle data exchange became more relevant through the SDG
process, which was only of interest to limited applications within WMO, UNESCO and others
before. In consequence and in comparison to exchange procedures of climate and, in particular,
weather data, hydrological data have issues with both, data policies and lack of awareness of
the added value of freely accessible basic data. In alignment with the jointly adopted decisions,
GTN-H will continue to support these efforts together with the supporting organizations, primarily
WMO and GCOS, and its federated data centres in particular.
The next meeting will take place in 2021 as a regular rotation. In the meantime, video conferences will be held on specific topics to monitor progress towards the goals discussed.
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Annex 1: Agenda

9th Session of the GTN-H Panel
Koblenz, Germany
25-27 September 2019

Agenda
Wednesday, Sept 25 2019
Time

What

13:30 hrs

Registration

14:00 – 14:45

Welcome and Introduction

14:45 – 15:45

Background information / New Developments by representatives of the international organisations (GCOS, WMO, GEO, UNESCO-IHP)

15:45 – 16:15

– Coffee break –

16:15 – 17:45

Review of status of network partners, individual reports

19:00

– Conference Dinner at the Winninger Weinstuben –

Thursday, Sept 26 2019
Time

What

08:30 – 10:30

Review of status of network partners, individual reports (continuation)

10:30 – 11:00

– Coffee break –

11:00 – 11:30

Recent News of GTN-H coordination

11:30 – 12:15

Status report on Discoverability Service

12:15 – 13:30

– Lunchbreak –

13:30 – 14:15

Discussion: Tasks/expectations of the international organizations

14:15 – 15:30

Discussion: Support of Rolling Review of Requirements of the international organizations

15:30 – 16:00

– Coffee break –

16:00 – 17:00

Discussion: Positioning of GTN-H

17:00 – 17:30

Presentation of new GTN-H website
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Friday, Sept 27 2019
Time

What

09:00 – 10:30

Development of the GTN-H Work Plan 2019-2021

10:30 – 11:00

– Coffee break –

11:00 – 12:00

Summary of conclusions and recommendations

12:00 – 12:30

Comments from GTN-H partners, time and place of next session

12:30

Closure of the 9th Session of the GTN-H Panel
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Annex 3: List of outreach events 2017-2019
Conferences and Meetings
TOPC-20 meeting, Geneva, March 2018
EGU General Assembly, Vienna, May 2018
GEO Data Provider Workshop, Frascati, May 2018: Lisanti, Dietrich & Aich: Portal functionalities
customization: GCOS ECVs and Dietrich: GTN-H: How we could benefit of the GEOSS Platform
GTN-H side event, Frascati, May 2018
GEOGloWS business meeting, ECWMF, Reading, May 2018: Dietrich & Demuth: In-Situ Observations and future plans for GTN-H
Report on GTN-H Data Activities at FRIEND-Water and ISI Steering Committee meetings, Beijing,
November 2018
GCOS JPM and TOPC-21, Marrakesh, March 2019: „Consistent monitoring of water cycle variability with Earth observations” (lead)
Dietrich et al.: “Interoperability of global hydrological data assessments” Tag der Hydrologie,
Karlsruhe, March 2019
Dietrich et al.: “State of the art of global hydrological data assessment with a focus on the
Danube basin” Danube Conference, Kiev, November 2019

- 45 -

Annex 4: Results of the questionnaire 2018
Which products and datasets are offered as open data?

All

2

on request

4

data products,
only

2

1

none

Do you follow an international standard for data
exchange?

1

3

1
1

CF
SOS

3
Do you follow an international standard for metadata
description?
CF

1 1
3
1

SDMX

1
2

ISO19115/19139
ICSU-WDS
not yet
no/no need
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What do you think about a GTN-H community mirror at
geoportal.org?
certainly helpful

1

1

2

could be helpful
not enough info

5

no answer

Should we provide data products (e.g. integrative data
products of joint analysis of different networks) on the
GTN-H website?
yes

1

1
not sure

7

no answer

Should the GTN-H re-evaluate its organizational form?

2

1

yes

no

6

not enough info

- 47 -

Should we meet more often than the biennial meetings?

2
yes
eventually

7

The results of the survey indicate the need for stronger collaboration between data centres. To
achieve this goal, joint development of ideas, information exchange amongst affiliated data centres and initiatives e.g. GCOS, GEO, etc. and the coordination of entries in the different (meta)
data portals (GEOSS etc.) is necessary.
Additionally, uniform data product requirements are useful for the GTN-H coordination. Therefore, the liaison with custodian agencies (WMO, UNESCO, UNEP) on data/product integration in
upstream information systems is expedient.
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Annex 5: GCOS Action items with relevance for GTN-H
In the water sector GTN-H contributes to T5, the development of metadata

GTN-H directly mentioned in the TOPC tasks T7, T11, T13, T17, T28, T66.

- 49 -

- 50 -

Annex 6: Action items of the GEO Water Strategy with relevance for
GTN-H
GEO Water
Action #

Support through GTN-H

Relevance

GTN-H
Action #

EWV

M2, M3, M4

GTN maturity
matrix
extreme
events

D2

Enhancing User Engagement
A.2
A.4
A.5

ICWRGC: host an virtual workshop in Q3 2020, Participants: representatives from IGWCO,
GEOGloWS, WMO HydroSOS, FRIEND-Water
GTN-H: inventory of current data services supporting
GEO Water, GCOS, WMO
Maturity matrix, capabilities to record extreme events.
Expanding Data Acquisition Strategies

D2

B.3

GTN-H leads the global water cycle paper with focus on
GCOS
consistent monitoring
Strengthening In Situ Data Acquisition

P4

D.1

In situ observational networks should be strengthened to
ensure that the required data are collected and made
freely available to the international community
study to take advantage of supplemental observational
networks (for selected variables) that are maintained by
volunteers, research networks, education systems, and
local governments
expanding the in situ collection of ET measurements via
fluxnet ICOS, Ameriflux, NEON etc. (via TOPC)

GTN-H,
WHOS, GEOSS

M6

FRIEND-Water

M5

ICOS und
Fluxnet

M5

encourage increased financial commitments by GEO
members and other nations to continue operation and
expansion of soil moisture networks.
strengthen advanced monitoring networks, data-sharing,
and quality control for groundwater measurements and
data
Snow Water Equivalent (SWE)
Groundwater Quality
Research

ISMN

hopefully done

IGRAC

C6

NSIDC
WWQA

C14

promote water-cycle data and model integration activities that include critical water cycle processes

Water Cycle
Paper

D.2

D.4
D.5
D.6
D.7
D.8
E.15

P4

Facilitating Data Sharing and Common Standards
F.1

archives of water cycle variables should apply modern
standards of open data stewardship

GTN-H discovery service

D2

F.2

GTN-H to give priority to recruiting FLUXNET as a data
centre.
GEMS/Water will be consulted to see how they could
contribute to the coordination of international sediment
databases
WMO regulations on hydrometeorological data exchange
including GRDC and GPCC

Fluxnet

M5

Sediments

M5

WMO, WHOS

C17

F.3
F.4
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Annex 7: Work Plan: GTN-H 2019-2021
The 2019-2021 work plan is restructured to match main sponsors, GTN-H coordination and the
data centres, respectively. It also highlights priorities as discussed at the 9th GTN-H Panel Session (action numbers of the old work plan are indicated as ‘Old No.’). The work plan summarizes
action items that are related to actions towards GTN-H, GCOS, GEO, WMO as well as to GTN-H
contributions to the GEO Water Strategy.
The list is subdivided into the following categories:
•

M: Management

•

D: Data sharing

•

P: Product development

•

C: Data centre activities

No.
Action
(old
No.)
Management

Who

Status/ next steps

State

M1
(new)

Define relationship to WMO
after Resolution 25 (Cg18)
with respect to Hydrological
data operations and management and strategic bodies like
the Hydrological Assembly and
Hydrological Coordination
Panel.

WMO, GTN-H

To be
started

M2
(36)

Cooperate with GCOS, WMO
and GEO in the Rolling Review
of Requirements

GTN-H, GCOS,
WMO, GEO (GEOGLOWS, IGWCO, GEO-Sec)

M3
(37)

Cooperate with GEO to define
further actions related to the
coordination of terrestrial observations, improvement of
collaboration mechanism necessary
Addressing GEOSS Water
Strategy Recommendations

GEO-Sec, GTN-H,
IGWCO, GEOGLOWS, further
GEO initiatives
etc.,

The contributions of global
data centres (GRDC, GPCC,
IGRAC, HYDROLARE, federated under the Global Terrestrial Network –Hydrology
(GTN-H)) are relevant for the
GCOS Implementation Plan
and their role, especially in
the implementation of
WHOS, will be reviewed in order to enhance it;”
Prepare overview of current
state of RRR for related WMO
variables, ECVs and EWVs
prepare concept not with a
proposed action plan to harmonize RRR where appropriate
Clarify roles of organizations/programs; develop
strategy document with expected outcomes and based
on common agreement, an
action plan
Action document endorsed
by GTN-H session, starting up
activities in accordance to the
document: slow development, resource issues at GTNH; see status below

M4
(25)

GEO-Sec, IGWCO,
GEOGLOWS in cooperation with
GTN-H

Data sharing
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permanent
task

Ongoing
but only
small progress due
to limited
resources
Ongoing
but only
small progress due
to limited
resources

D1
(22, 35)

Define relationship between
GTN-H and WIGOS /WIS
/WHOS

WMO , GTN-H

D2
(8)

Monitoring Data and Product
discoverability (Discoverability
Service)

All GTN-H partners

D3

Development community profile for water-related
metadata
Registration of (meta)data in
the GEO Portal

WMO, GTN-H
partners, OGC,
third parties
All network partners, GEO

(new)
D4
(19)

Product development
P1
(18)

Documentation of best practices and quality management
tools and approaches

All GTN-H network partners

P2
(28)

Develop a network of support
partners to cooperate on the
development of integrated
data products

All GTN-H partners

New GTN-H website as a joint
portal for information, news,
integrated data products,
knowledge hub
Data centre activities

All GTN-H partners

C1
(1)

GRDC; WMO and
inputs expected
from TOPC

P3
(20)

Updated Meta-Database of
“climate sensitive stations”
basins available at GRDC
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Enhance contacts; all data
centers potentially become a
DCPC platform in
WIGOS/WIS: Needs to be discussed further (HYDROLARE,
IGRAC) In progress through
federated data centers; request status of registration
progress
Exchanging ideas and knowhow to visualize metadata,
prepare an action plan; aim
development of maturity matrix
The hydrological community
lags of default ontology for
meta data descriptions.
Provide clarification of the
registration process of data in
the GEO Portal: Done for
GRDC. Other GTN-H partners
to provide status information

Was
paused, to
be started

Preparation of a template of
a best practice document: In
progress, not yet completed
Partners to contribute overview papers; partially reflected in status presentations of data centers in 8th
GTN-H Panel session
Identify opportunities for and
existing potential network
partners: slow start, needs to
be further discussed and
acted upon
To be discussed at panel

Priority, Ongoing task

Ongoing, incorporated in
GRDC data acquisition activities. Science-based overview
paper to justify the need for
climate sensitive station information should be developed by CHy in support of
data acquisition activities –
address president CHy again
and TOPC (GTN-H Coordinator)

Priority, To
be started

To be discussed
/started
Blocked
due to resources

Priority,
Case studies available, ongoing
Ongoing
task

C2
(4)

GRDC; HYDROLARE

Develop and send letters

GRDC

Completed, promote applications, check impact continues

C4
(9)

Send new request letters on
GTN-R and GTN-L to non-responding countries, and inform responding countries on
progress
Identify and apply software
product suitable to manage
hydrological metadata; implement domain-specific
metadata profile
Expand data holdings on pristine basins and GTN-R

GRDC with WMO;
Interest of GCOS
and GEO?

C5
(10)

Ingest UNESCO-FRIEND data in
database

C6
(12)

Develop groundwater management tools for an improved management of
groundwater resources

GRDC in collaboration with
FRIEND-Water
IGRAC

C7
(6)

Develop concept for the implementation of a groundwater recharge project, jointly by
GPCC, IGRAC, ISMN, WaterGAP on a regional scale

IGRAC, WaterGAP
info on this subject are on IGRAC
water portal, new
development

C8
(7)

Explore the possibility of using
GRACE and soil moisture for
recharge estimates

IGRAC, ISMN

Seek access to bathymetric
data for HYDROLARE

HYDROLARE and
in cooperation
with LEGOS-CNES

Enhance collection of lakes
and reservoirs data by HYDROLARE and CNES in collaboration with all partner institutions; use SRTM-derived lake
information dataset

HYDROLARE
Team, CNES

On-going: GRDC requests
data from climate sensitive
stations in its data requests.
Explore interest of GCOS and
GEO
Ongoing activity; clarify data
use policy to match with that
of GRDC/WMO
Prepare a brief concept note
on the issue and circulate
amongst partners: see IGRAC
progress presentation; activities ongoing and partially
completed
Completed, new development to be continued periodically: Driver: WaterGAP, partially pending, see IGRAC developments; GRDC to inform.
Seek details; seek alternatives
to WaterGAP, seek potential
to make this a yearly updated
product that is important for
water resources assessment.
Renew efforts to communicate more closely between
IGRAC and ISMN in cooperation with WaterGAP
Identify sources for bathymetric data: HYDROLARE informing; alternates through
altimetry observations undertaken
Explore approaches using satellite information (LEGOSCNES
Continued: Is in full progress

C3
(5)

C10
(33)
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.

C11
(13)

Seek access to national meteorological and hydrological
services to enhance data collection and access to data and
information for GNIP

GNIP

C12
(14)

Provide information on isotopes in surface waters

GNIP

C13
(16)

Enable data acquisition activities and the restoration of all
basic data management functions for water quality data

GEMStat

C14
(17)

Seek access to groundwater
quality data to be included in
GEMStat

GEMStat and
IGRAC

C15

Jointly using river runoff and
water quality data: new webbased flux computation
Organize an expert meeting
on geochemical fluxes and establishing the working group
on that
Explore the contribution of
GPCC to the precipitation task
of IGWCO

GEMStat and
GRDC

(30)
C16
(31)
C17
(32)

GNIP and WMO to exchange
information on hydrological
services: Done; but needs improvement to have focal
points in NHSs. Same applies
to Isotopes in Rivers
Circulate additional information on this component:
Pending: Resource limitations
In progress; prepare concept
notes on data acquisition
strategy including choice of
priority variables.
New data management software has been installed and is
in operation.
Identify sources for groundwater quality information.
Research groups to be involved
Deadline end of 2017 was
missed, pursue further

GEMStat

Ongoing, not a priority at present: Not implemented

GPCC with IGWCO coordinator
Rick Lawford

GPCC, GEO to follow up on
this
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