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World Climate Conferences 

1990 – IPCC – Intergovernmental Panel on Climate Change. SCIENCE 

2000 – GCOS – Global Climate Observing System. OBSERVATIONS 

2010 – GFCS- Global Framework for Climate Services. SERVICES 

 

These programmes report directly to the United Nations Framework on 

Climate Change (UNFCCC) and there Parties are expected to support 

them. 
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Global Climate Observing System Essential Climate Variables 
(GCOS ECVs) 



GCOS and (other) Lake ECVs 

Why should we care? 

 GCOS provides a process and an explicit set of requirements that space 

agencies are adopting in implementing their programmes (e.g. ESA CCI) 

 

How could GloboLakes be a catalyst for the definition of Lake ECV 

requirements? 

 Globolakes can benefit from the iterative capability of user requirement 

and product definition and implementation 

 

How do we get GCOS to take notice ? 

 GCOS tends to be (rightly) conservative in admitting new ECVs we need 

to take advantage of existing references to Lakes in GCOS 

documentation, and expand/develop from this. (definition of a baseline 

set of Lake ECV products should be conservative) 

 

On what timescale could GloboLakes contribute to the GCOS process ? 

 Next cycle of process 

5 21 January 2013 



Two climate action paths  our challenge  

global collaborative framework 



GCOS Implementation Plan 2010 

The 2010 edition of the Implementation Plan for the Global Observing 

System for Climate in Support of the UNFCCC (IP-10) replaces a 

similarly titled Plan (IP-04) which was published in 2004.  Its purpose is 

to provide an updated set of Actions required to implement and 

maintain a comprehensive global observing system for climate 

that will address the commitments of the Parties under Articles 4 

and 5 of the UNFCCC and support their needs for climate 

observations in fulfilment of the objectives of the Convention. 

 

 This revised Plan updates the Actions in the IP-04, taking account of 

recent progress in science and technology, the increased focus 

on adaptation, enhanced efforts to optimize mitigation measures, 

and the need for improved prediction and projection of climate 

change. It focuses on the timeframe 2010-2015 



GCOS Satellite Supplement 

... provides supplemental detail to the 2010 Update of the 
Implementation Plan for the Global Observing System for Climate 

in Support of the UNFCCC (GCOS-138, August 2010, hereafter 
called the ‘GCOS Implementation Plan’ or ’IP-10’) related to the 

generation of global climate products derived from measurements 
made from satellites 

 

 



GCOS satellite supplement provides 
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1. Products,  Target Requirements, Benefits 

2. Rationale 

3. Currently Achievable Performance 

4. Requirements for satellite instruments and data 

5. Calibration, Validation and Archiving Needs 

6. Adequacy and Inadequacy of Current Holdings 

7. Immediate Actions, Partnerships and 
International Coordination. 



CEOS Background 

Established in 1984 under auspices of G-7 Economic Summit 
of Industrialized Nations 

• Focal point for international coordination of space-related 
Earth Observation (EO) activities 

• Optimize benefits through cooperation of members in mission 
planning and in development of compatible data products, 
formats, services, applications, and policies 
 

Operates through best efforts of Members and Associates via 
voluntary contributions 

 

29 Members (Space Agencies), 21 Associates (UN Agencies, 
Phase A programs or supporting ground facility programs) 

 

As the space component of the Global Earth Observation 
System of Systems (GEOSS), CEOS is implementing high 
priority actions in support of Group on Earth Observation 
(GEO) Tasks  
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Primary Objectives of CEOS 

1. To optimize benefits of space-borne Earth 
observations through: 
• Cooperation of its Members in mission planning  
• Development of compatible data products, formats, 

services, applications, and policies;  
 

2. To serve as a focal point for international 
coordination of space-related Earth observation 
activities; 
 

3. To exchange policy and technical information to 
encourage complementarity and compatibility of 
observation and data exchange systems. 



CEOS Response  

• Responds to the GCOS Actions 
• Reinforces the needs called out by the GCOS 

Satellite Supplement 
• Provides more detail on the deliverables, coordination, activities and who will 

lead the effort. 

• Calls out agency activities 

• Calls out international coordination 

• Can include additional activities not called out by 
GCOS but may be considered important by CEOS. 
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CCI Rationale & Objective 

    The objective of Climate Change Initiative is to realize the full potential of 

the long-term global Earth Observation archives that ESA together 

with its Member states have established over the last thirty years, as a 

significant and timely contribution to the ECV databases required by 

UNFCCC.  

 

    It will ensure that full capital is derived from ongoing and planned ESA 

missions for climate purposes, including ERS, Envisat, the Earth Explorer 

missions, relevant ESA-managed archives of Third-Party Mission data 

and, in due course, the GMES Space Component. 

 

CCI Programme following Ministerial Council in 2008,  

about 75MEUR over 6 years for about 20 ECVs  

Starting NOW 



A Synoptic view of variability 

Sea-Level Rise and Its Impact on Coastal Zones 

Robert J. Nicholls, et al. Science 328, 1517 (2010) 

Regional sea-level trends from satellite altimetry (Topex/Poseidon, 

Jason-1&2, GFO, ERS-1&2, and Envisat missions) for the period October 

1992 to July 2009. 



Climate Data Records 
 
 The Satellite Era Merging Data From Different Sensors 

Requires Expert Knowledge and Retrospective Insights 

Operational weather and hazard 
products are produced rapidly 
to potentially save life and 
property 

Climate Data Records (CDRs) 
provide long term product 
consistency through rigorous 
reprocessing with advanced 
algorithms, ancillary data and 
evolved instrument 
understanding. 

 
Climate Information Records 

(CIRs) 
provide specific information 
about environmental 
phenomena of particular 
importance to science and 
society (e.g., hurricane trends, 
drought patterns) 
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Uncorrected Data Time Series Contain Both 
Environmental 
Information and Satellite-induced 
Artifacts 

New 
satellite 
launche
d 

Time (year) 

Top of Atmosphere 

Vegetation Index 

Top of Canopy Vegetation Index 



Geostationary surface albedo 

SLIDE 16 

GSA: Broad band (0.3-3.0 μm) 

surface albedo: 1-10 of May 

2001. 

From east to west, GMS-5, 

MET-5,MET-7,GOES-8 and 

GOES-10. 

Products produced within 

SCOPE-CM initiative.  

Validation of GSA time series from 1982 – 2006 

at temporally invariant desert sites.  

Results are indicating full capability of albedo 

trend detection. 

Source 

EUMETSAT 



Committee on Earth Observing Satellites 
Working Group on Climate (WGClimate) 

Chair of  CEOS WGClimate 
Mark Dowell (EC/JRC) 
Vice Chair John Bates (NOAA/NCDC) 

WGClimate was endorsed as a full 
CEOS WG (joining WGISS, WGCV and 
WGEdu) and will coordinate and 
encourage collaborative activities 
between the world’s major space 
agencies in the area of climate 
monitoring  

The Mission of the Working Group Climate (WGClimate) is 
to facilitate the implementation and exploitation of 
Essential Climate Variable (ECV) time-series through 
coordination of the existing and substantial activities 
undertaking be CEOS member agencies.  This includes the 
numerous iterative steps involved in the creation of ECVs 
and ensuring ECV life cycle information is gathered, 
organized, and preserved for future generations.  



ECV 
Inventory 

Architecture 
ECV 

Assessments 

Stewardship 
& Metrics 

WGClimate 



Why do we need a Climate Monitoring 
Architecture? 

Three main "needs/usage scenarios" have emerged for a 
climate monitoring architecture:  

A Assist in promotion of a common understanding of 
the implementation implications of meeting the 
various space-related climate monitoring 
requirements (e.g. from GCOS)  

B To support an assessment of the degree to which 
the currently implemented systems meet the 
requirements (and the generation of an action plan 
to address identified shortfalls/gaps/duplication) 

C To improve our understanding of the end-to-end 
information flows and dependencies (i.e. from 
sensing through to decision-making)  



State of the Art: Timeline for Ocean 
Colour ECV 

Source IOCCG 



ECV Gap Analysis Table 

Gap Analysis EU 



Architecture Pillars 



Logical and Physical Architecture 

logical view: represents the requirements baseline as a set of 

interlinked functions and associated dataflows (i.e the target) . 

Logical view is as stable as the requirements baseline and, once 

established, should require little maintenance  

 

 

physical view: describes how the logical view is implemented, i.e. 

how close we are to achieving the target. Needs to maintained on a 

regular basis to make sure it appropriately reflects the prevailing 

status (will take longer to determine)  



Logical representation 

Traceable to GCOS 

Guidelines and GCOS 

Climate Monitoring 

Principles 

Traceable from ECV 

Inventory and physical 

representation of 

Climate Monitoring 

Architecture 



REDD 

National blocks 

National Reports 

FCDR Current/Future: 
LDCM 
Sentinel-2 
CBERS 
… 

FCDR Past: 
MSS, Landsat 
Spot 
CBERS 
ASTER 
DMC 
… 

FCDR Current/Future: 
High Res optical/spectral TOA L 
Microwave 

Nat/Reg 
summary tables 

REDD 
Unlikely to be needed 
Maybe Landuse 

X 
Landcover baseline 1990 (?) 

Landcover 

Change 

Anomalies 
FAPAR 
Fires 
Event -based 

Ancillary data 

Fires 
Albedo 
Clouds 
FAPAR 

NB: Continuity in change obligation is on reducing rate 

NB: 
Timescale 
requirements 
may not be as 
strict as  for 
other 
applications 

Case Studies 



Metrics: Motivation 

What is at stake? 
• History shows that weather observations 

did not become useful for society until a 
lexicon was agreed to 
The Beaufort scale did this for wind 

climatology and maritime commerce in  
the 19th century 

• For climate services to benefit society, 
they must adopt a lexicon that sets 
expectations for openness, process and 
transparency  that are accessible to the 
public 
How might we define a climate record 

lexicon useful to both scientists and the 
general public in the 21st century? 
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Metrics 
Maturity Matrix 

Source J. Bates 

• Ultimate ambition – 

define CEOS 

“endorsed” Maturity 

metrics 

• Starting point - NOAA 

effort  

• Task within WGClimate,  

to review/modify =>  

improve 

• One size may not fit all 

• It is as much a tool to 

monitoring progress as 

it is to provide a 

snapshot of current 

capability 



GCOS 2010 Lake Actions 
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Action T7 

Action: Assess national needs for river gauges in support of impact assessments and adaptation, 
and consider the adequacy of those networks. 
Who: National Hydrological Services, in collaboration with WMO CHy and TOPC. 
Time-Frame: 2014. 
Performance Indicator: National needs identified; options for implementation explored. 
Annual Cost Implication: 10-30M US$ (80% in non-Annex-I Parties). 

 
ECV – Lakes  
 
Information on changes in lake level and area (which are surrogates for lake volume) is required on a 
monthly basis for climate assessment purposes. Approximately 95% of the volume of water held 
globally in approximately 4 000 000 lakes is contained in the world’s 150 largest lakes. Most of these 
large lakes are hydrologically open. Closed-basin lakes are more sensitive to changes in regional 
water balance and therefore better indicators of changes in regional climate.  
 
Large open lakes cannot be neglected in designing the monitoring programme because they are 
important sources of water for consumption, and because large expanses of water can have a 
regional impact on climate through albedo feedback and evaporation. Furthermore, in some regions 
(e.g., in the semi-arid interior of Australia or the Great Basin of the USA) highly ephemeral lakes 
(which contain water only every few years) provide a record of extreme events and also have potential 
feedback effects on regional climate.  

 
The approach is to focus on the largest, primarily closed-basin, lakes but including major ephemeral 
lakes and a selection of the largest open lakes. Measurements at these lakes would form a new 
GCOS/GTOS baseline network, the Global Terrestrial Network – Lakes (GTN-L). For this purpose, 
lake level and area need to be measured weekly (ideally) or at least monthly, with a horizontal 
resolution of 10 m and a vertical resolution of at least 10 cm.  
 
Satellite-based observations can substantially contribute to the monitoring of lake level and area, 
using appropriate visible and near-infrared imagery, radar imagery, and altimetry, especially in areas 
without in situ monitoring capability. In addition, observing the surface temperature of lakes (using 
mainly high-resolution infrared imagery) can serve as an indicator for regional climate monitoring, 
since it is linked to lake freeze-up and break-up dates (cf. Action T10). 
 

The International Data Centre on the Hydrology of Lakes and Reservoirs (HYDROLARE) was 
established at the State Hydrological Institute in St. Petersburg, Russian Federation. HYDROLARE 
operates under the auspices of WMO. An agreement on the establishment of HYDROLARE was 
signed between ROSHYDROMET and WMO on May 2008. 
 

HYDROLARE is working with National Hydrological Services (through WMO CHy) and other 
institutions and agencies providing and holding data on lakes and reservoirs to continue or, where 
necessary, initiate monitoring of these priority lakes and provide data to HYDROLARE. As satellite 
altimeter measurements can provide additional data, particularly in more remote areas, those Parties 
with space observing capacities will be asked to contribute to monitoring the GTN-L lakes and provide 
the measurements to HYDROLARE. TOPC, in collaboration with HYDROLARE, is maintaining the list 
of GTN-L sites.  

 

Action T8 [IP-04 T6] 

Action: Submit weekly/monthly lake level/area data to the International Data Centre; submit 
weekly/monthly altimeter-derived lake levels by space agencies to HYDROLARE. 
Who: National Hydrological Services through WMO CHy, and other institutions and agencies 
providing and holding data; space agencies; HYDROLARE. 
Time-Frame: 90% coverage of available data from GTN-L by 2012. 
Performance Indicator: Completeness of database. 
Annual Cost Implications: 1-10M US$ (40% in non-Annex-I Parties). 

 

The publication of measurement time series for the 19
th
 and 20

th
 centuries would considerably 

enhance the value of ongoing monitoring by allowing baseline measurements to be extended to cover 
most of the post-industrial period. There are only isolated measurements for the period prior to the 
19

th
 century, however, so obtaining these earlier measurements is not a priority.  
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Action T9 [IP-04 T7]  

Action: Submit weekly/monthly lake level and area data measured during the 19
th
 and 20

th
 

centuries for the GTN-L lakes to HYDROLARE. 
Who: National Hydrological Services and other agencies providing and holding data, in cooperation 
with WMO CHy and HYDROLARE. 
Time-Frame: Completion of archive by 2012. 
Performance Indicator: Completeness of database. 
Annual Cost Implications: <1M US$ (40% in non-Annex-I Parties). 

 

There are a number of other lake-specific variables needed by the climate modelling community (e.g., 
surface water temperature) or for climate monitoring purposes (e.g., surface and sub-surface water 
temperature, date of freeze-up, and date of lake ice break-up). Whenever possible, these variables 
should be measured by National Hydrological Services and other responsible agencies holding data, 
in association with measurements of lake level and area, and be submitted to HYDROLARE. 
 

Action T10 [IP-04 T8]  

Action: Submit weekly surface and sub-surface water temperature, date of freeze-up and date of 
break-up of lakes in GTN-L to HYDROLARE. 
Who: National Hydrological Services and other institutions and agencies holding and providing 
data; space agencies. 
Time-frame: Continuous. 
Performance Indicator: Completeness of database 
Annual Cost Implications: <1M US$ (40% in non-Annex-I Parties). 

 

The initial target of monitoring GTN-L lakes world-wide will be of immediate benefit to climate 
modellers. However, it will be important in the future to extend monitoring to as many of the 500 
largest lakes as possible to ensure adequate regional coverage and a sufficient number of sites to 
enable the replication of derived records.  
 

ECVs – Groundwater and Water Use 
 

ECV – Groundwater 
 

An appreciable amount – nearly 30% – of the world’s total freshwater resources (i.e., including 
snow/ice) is estimated to be stored as groundwater. Today, groundwater it is the source of about one 
third of global water withdrawals. Groundwater is by far the largest available reservoir of liquid 
freshwater (approx. 10.5 million km

3
). Estimates of the number of people who depend on groundwater 

supplies for drinking range from 1.5 to 3 billion. Global groundwater abstraction grew ten-fold in the 
last 50 years, concentrated in agriculture (approx. 90%), in particular in Asia. Groundwater use, in 
relative terms, has increased in the recent decades as compared to surface water use. On the one 
hand, groundwater use is technically more complicated and more expensive than surface water use 
but, on the other hand, it is more reliable and safer. Groundwater storage, recharge, and discharge 
are important aspects of climate change impacts and adaptation assessments. Over the past several 
years, important progress has been made, facilitated through the International Groundwater 
Resources Assessment Centre (IGRAC), in global-scale groundwater monitoring with in situ well 
observations as a foundation, and more is expected over the next decade through the establishment 
of a Global Groundwater Monitoring System (GGMS). In particular, the feasibility of satellite 
observation of groundwater storage variations using the Gravity Recovery and Climate Experiment 
(GRACE) mission has been demonstrated.  The representation of groundwater storage in land 
surface models has advanced significantly.   
 

Action T11 

Action: Establish prototype GTN-GW and a Global Groundwater Monitoring System (GGMS) as 
a web-portal for all GTN-GW datasets; deliver readily available data and products to the 
information system. 
Who: IGRAC, in cooperation with TOPC.  
Time-Frame: 2014. 
Performance Indicator: Reports to WMO CHy on the completeness of the GTN-GW record 
held in the GGMS, including the number of records in, and nations submitting data to, the 
GGMS; web-based delivery of products to the community. 
Annual Cost Implications: 1-10M US$ (40% in non-Annex-I Parties). 
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Action T9 [IP-04 T7]  

Action: Submit weekly/monthly lake level and area data measured during the 19
th
 and 20

th
 

centuries for the GTN-L lakes to HYDROLARE. 
Who: National Hydrological Services and other agencies providing and holding data, in cooperation 
with WMO CHy and HYDROLARE. 
Time-Frame: Completion of archive by 2012. 
Performance Indicator: Completeness of database. 
Annual Cost Implications: <1M US$ (40% in non-Annex-I Parties). 

 

There are a number of other lake-specific variables needed by the climate modelling community (e.g., 
surface water temperature) or for climate monitoring purposes (e.g., surface and sub-surface water 
temperature, date of freeze-up, and date of lake ice break-up). Whenever possible, these variables 
should be measured by National Hydrological Services and other responsible agencies holding data, 
in association with measurements of lake level and area, and be submitted to HYDROLARE. 
 

Action T10 [IP-04 T8]  

Action: Submit weekly surface and sub-surface water temperature, date of freeze-up and date of 
break-up of lakes in GTN-L to HYDROLARE. 
Who: National Hydrological Services and other institutions and agencies holding and providing 
data; space agencies. 
Time-frame: Continuous. 
Performance Indicator: Completeness of database 
Annual Cost Implications: <1M US$ (40% in non-Annex-I Parties). 

 

The initial target of monitoring GTN-L lakes world-wide will be of immediate benefit to climate 
modellers. However, it will be important in the future to extend monitoring to as many of the 500 
largest lakes as possible to ensure adequate regional coverage and a sufficient number of sites to 
enable the replication of derived records.  
 

ECVs – Groundwater and Water Use 
 

ECV – Groundwater 
 

An appreciable amount – nearly 30% – of the world’s total freshwater resources (i.e., including 
snow/ice) is estimated to be stored as groundwater. Today, groundwater it is the source of about one 
third of global water withdrawals. Groundwater is by far the largest available reservoir of liquid 
freshwater (approx. 10.5 million km

3
). Estimates of the number of people who depend on groundwater 

supplies for drinking range from 1.5 to 3 billion. Global groundwater abstraction grew ten-fold in the 
last 50 years, concentrated in agriculture (approx. 90%), in particular in Asia. Groundwater use, in 
relative terms, has increased in the recent decades as compared to surface water use. On the one 
hand, groundwater use is technically more complicated and more expensive than surface water use 
but, on the other hand, it is more reliable and safer. Groundwater storage, recharge, and discharge 
are important aspects of climate change impacts and adaptation assessments. Over the past several 
years, important progress has been made, facilitated through the International Groundwater 
Resources Assessment Centre (IGRAC), in global-scale groundwater monitoring with in situ well 
observations as a foundation, and more is expected over the next decade through the establishment 
of a Global Groundwater Monitoring System (GGMS). In particular, the feasibility of satellite 
observation of groundwater storage variations using the Gravity Recovery and Climate Experiment 
(GRACE) mission has been demonstrated.  The representation of groundwater storage in land 
surface models has advanced significantly.   
 

Action T11 

Action: Establish prototype GTN-GW and a Global Groundwater Monitoring System (GGMS) as 
a web-portal for all GTN-GW datasets; deliver readily available data and products to the 
information system. 
Who: IGRAC, in cooperation with TOPC.  
Time-Frame: 2014. 
Performance Indicator: Reports to WMO CHy on the completeness of the GTN-GW record 
held in the GGMS, including the number of records in, and nations submitting data to, the 
GGMS; web-based delivery of products to the community. 
Annual Cost Implications: 1-10M US$ (40% in non-Annex-I Parties). 
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ECVs for which satellites can make a serious 
contribution  
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GCOS acknowledged observing networks and 
systems 
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(“hotspots”), “Essential Ecosystem Records” should be established through systematic, high-quality 
observation of key parameters of biodiversity and habitat properties. Observations of the local 
physical climate and changes in surrounding environment, such as land and water use, should also 
be made at these sites. A clear strategy on how to consistently measure parameters describing the 
status of, and changes in, biodiversity and habitat properties needs to be developed.

95
 This 

requirement is in line with the GCOS strategic implementation thrust (section 2.1) related to 
ecosystem monitoring sites, and also responds to key observing needs of the UN Convention on 
Biological Diversity (UNCBD). Details of the site concept and measurement approach need to be 
developed, for example by working with the communities coordinated through the GEO Biodiversity 
Observation Network (GEOBON).  
 
Appropriate funding support will be needed to implement both the terrestrial reference sites and the 
ecosystem site objectives. Opportunities for collocated sites between the two may exist and should be 
exploited. Some sites may also be collocated with atmospheric reference sites (cf. Action A16).  

 
Action T4 

Action: Initiate an ecosystem monitoring network acquiring “Essential Ecosystem Records” (see 
section 3.8), by exploiting collocation opportunities with the global terrestrial reference network 
(Action T3) and the network of validation sites (T29). 
Who: Parties’ national services and research agencies, GTOS (Global Observation of Forest and 
Land Cover Dynamics (GOFC-GOLD)), TOPC, GEOBON, in association with the UNCBD. 
Time-frame: Network concept and observation approach by 2011; Implementation by 2014. 
Performance Indicator: Availability of essential ecosystem records, including proper 
documentation, from all designated sites in the network. 
Annual Cost Implications: 30-100M US$ (50% in non-Annex-I Parties). 

 
In addition to information on CO2 fluxes (see Action T34), FLUXNET sites provide measurements of 
evaporation from the land that are an important part of the hydrological cycle, supplementing long-
term in situ observations of pan-evaporation. Land use and climate change may induce changes in 
the amount and distribution of evaporation. Global evaporation products are beginning to be derived 
from atmospheric and terrestrial reanalysis projects and from a combination of satellite products. 
These and need independent in situ verification. 
 
Action T5 

Action: Develop an experimental evaporation product from existing networks and satellite 
observations. 
Who: Parties, national services, research groups through GTN-H, the Integrated Global Water Cycle 
Observations (IGWCO) partners, TOPC, GEWEX Land Flux Panel and WCRP CliC. 
Time frame: 2013-2015. 
Performance indicator: Availability of a validated global satellite product of total evaporation.  
Annual Cost Implications: 1-10M US$ (10% in non-Annex-I Parties). 

 

Table 13. Observing networks and systems contributing to the Terrestrial Domain 

ECV 
Contributing 
Network(s) 

Status 
Contributing 
Satellite Data 

Status 

River 
Discharge 

GCOS/GTOS Baseline 
GTN-R based on TOPC 
priority list 

Stations selected and 
partly agreed by host 
countries, non-
contributing stations 
approached 

Research concerning 
laser/radar altimetry 
for river levels and 
flow rates. 

Operational laser 
altimeters not 
scheduled; EO-
based network only 
research. 

Lakes  

GCOS/GTOS Baseline 
Lake Network based on 
TOPC priority list. To 
include freeze-up/break-
up. 

Stations selected,  
approached by 
HYDROLARE; GTN-L 
needs to be established; 
 

Altimetry, high-
resolution optical and 
radar imagery and 
reprocessing of 
archived data. 

Operational laser 
altimeters not 
scheduled.  
Question mark over 
high-resolution 
systems continuity. 
EO-based network 
only research. 

                                                      
95

 See Action C22. 
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There are a number of other lake-specific variables needed by the 

climate modelling community (e.g., surface water temperature) 

or for climate monitoring purposes (e.g., surface and sub-

surface water temperature, date of freeze-up, and date of lake 

ice break-up). Whenever possible, these variables should be 

measured by National Hydrological Services and other 

responsible agencies holding data, in association with 

measurements of lake level and area, and be submitted to 

HYDROLARE. 
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Action T9 [IP-04 T7]  

Action: Submit weekly/monthly lake level and area data measured during the 19
th
 and 20

th
 

centuries for the GTN-L lakes to HYDROLARE. 
Who: National Hydrological Services and other agencies providing and holding data, in cooperation 
with WMO CHy and HYDROLARE. 
Time-Frame: Completion of archive by 2012. 
Performance Indicator: Completeness of database. 
Annual Cost Implications: <1M US$ (40% in non-Annex-I Parties). 

 

There are a number of other lake-specific variables needed by the climate modelling community (e.g., 
surface water temperature) or for climate monitoring purposes (e.g., surface and sub-surface water 
temperature, date of freeze-up, and date of lake ice break-up). Whenever possible, these variables 
should be measured by National Hydrological Services and other responsible agencies holding data, 
in association with measurements of lake level and area, and be submitted to HYDROLARE. 
 

Action T10 [IP-04 T8]  

Action: Submit weekly surface and sub-surface water temperature, date of freeze-up and date of 
break-up of lakes in GTN-L to HYDROLARE. 
Who: National Hydrological Services and other institutions and agencies holding and providing 
data; space agencies. 
Time-frame: Continuous. 
Performance Indicator: Completeness of database 
Annual Cost Implications: <1M US$ (40% in non-Annex-I Parties). 

 

The initial target of monitoring GTN-L lakes world-wide will be of immediate benefit to climate 
modellers. However, it will be important in the future to extend monitoring to as many of the 500 
largest lakes as possible to ensure adequate regional coverage and a sufficient number of sites to 
enable the replication of derived records.  
 

ECVs – Groundwater and Water Use 
 

ECV – Groundwater 
 

An appreciable amount – nearly 30% – of the world’s total freshwater resources (i.e., including 
snow/ice) is estimated to be stored as groundwater. Today, groundwater it is the source of about one 
third of global water withdrawals. Groundwater is by far the largest available reservoir of liquid 
freshwater (approx. 10.5 million km

3
). Estimates of the number of people who depend on groundwater 

supplies for drinking range from 1.5 to 3 billion. Global groundwater abstraction grew ten-fold in the 
last 50 years, concentrated in agriculture (approx. 90%), in particular in Asia. Groundwater use, in 
relative terms, has increased in the recent decades as compared to surface water use. On the one 
hand, groundwater use is technically more complicated and more expensive than surface water use 
but, on the other hand, it is more reliable and safer. Groundwater storage, recharge, and discharge 
are important aspects of climate change impacts and adaptation assessments. Over the past several 
years, important progress has been made, facilitated through the International Groundwater 
Resources Assessment Centre (IGRAC), in global-scale groundwater monitoring with in situ well 
observations as a foundation, and more is expected over the next decade through the establishment 
of a Global Groundwater Monitoring System (GGMS). In particular, the feasibility of satellite 
observation of groundwater storage variations using the Gravity Recovery and Climate Experiment 
(GRACE) mission has been demonstrated.  The representation of groundwater storage in land 
surface models has advanced significantly.   
 

Action T11 

Action: Establish prototype GTN-GW and a Global Groundwater Monitoring System (GGMS) as 
a web-portal for all GTN-GW datasets; deliver readily available data and products to the 
information system. 
Who: IGRAC, in cooperation with TOPC.  
Time-Frame: 2014. 
Performance Indicator: Reports to WMO CHy on the completeness of the GTN-GW record 
held in the GGMS, including the number of records in, and nations submitting data to, the 
GGMS; web-based delivery of products to the community. 
Annual Cost Implications: 1-10M US$ (40% in non-Annex-I Parties). 
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What to do next? 

User defined – product specification (LST, Chl, CDOC 
??, Turbidity ??) 

User ECV product requirements (spatial/temporal res, 
uncertainty, stability) 

Satellite WP leads implement a processing architecture 
that is consistent with GCOS Guidelines and GCOS 
Climate Monitoring Principles 

 
Next revision of GCOS Implementation plan 2015 (draft 

will start in 2014) – can GloboLakes be ready to 
contribute to this process for the next revision? 

32 21 January 2013 



Conclusions & Points for discussion 

1. This may seem premature… but it is to the community’s 

advantage if GloboLake implements a “GCOS 

compliant” product generation system from the 

project’s inception.  

2. Ultimately this will only work if multiple space agencies 

agree to start generating these products – although 

having a “champion agency” is useful.  

3. Therefore it is imperative to standardize baseline 

products and their requirements  

4. There are a lot of “chicken and egg” issues  

5. Ultimately the a clear definition of a user requirement – 

product definition/implementation iterative loop is the 

key to success 

33 21 January 2013 


