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	Task Number
	Integrated Water Cycle Information Products for more effective water resource management and hydroclimate research. 

	TBD (5/15/08)
	New satellite missions (in addition to existing space-borne earth observation systems) and emerging assimilation and prediction capabilties are opening the door to a new era in water management.  Upcoming satellite launches and plans for new missions provide new global data sets that will supplement the in-situ networks for many water cycle variables.  Due to the heteorgeneity of most water cycle variables and generally declining in-situ networks to measure them, the current in-situ capabilities of water cycle observations are inadequate for monitoring long-term changes in the global water system and their feedback into the climate system. In addition, the lack and inaccessibility of crucial data is a major constraint on decision-making for sustainable development of water resources and improvement of water management practices. These opportuntiies and concerns have been partially adressed under the IGWCO implementation, but with the merger of IGWCO and GEO, a much more focused effort will be possible to achieve these goals.  In particular this task will: 

1. Provide water cycle data and information for guiding environmental monitoring and water resource decisions for:

        -  Climate variability and change,

        -  Effective water management and sustainable development of the

             world’s water resources, and

         -  Improved prediction capabilties.

2.   Promote strategies that facilitate the processing, archiving and distribution

       of water cycle data products

These opportunties will be enabled by a series of integrative initiatives involving different types of data, scientific expertise and research and applications-oriented efforts and initiatives (e.g. WCRP/GEWEX/CEOP). It will combine different types of satellite and in-situ observations related to key variables of the water cycle (e.g. precipitation, soil moisture, snow water equivalent, surface water, ground water, streamflow, etc.), and model outputs through data assimilation and fusion techniques, for improved accuracy, global coverage and predictive skill. The task will advocate the interoperability of observing systems and standardization of metadata in order to promote the sharing of data and data communication infrastructures. 
This Task represents the integration and merger of many IGWCO activities including those initiated under WA-06-05 and WA-07-02. It also provides coordination links to other closely related water tasks.
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Description of the Work to be Performed

The work is divided into five existing subtasks and two emerging subtasks.  Two subtasks will be coordinated with (and led by) other GEO Tasks.  The subtasks envision the development of integrated products relying on in-situ and satellite data, and data assimilation and prediction techniques.  One subtask also will advance the full integration of these products into a fully integrated, co-registered, standards-compliant set of water cycle products that is internally consistent and meets the majority of needs of the user community for water cycle information, mainly on regional and global scales.  

SUBTASK: Soil Moisture

With the upcoming launch of SMOS in 2009 and SMAP planned for 2012 a new era of soil moisture sensing from space will begin. This prospect already has elicited expressions of interest from the NWP community who wish to assimilate soil moisture into their forecast models. Both in-situ soil moisture measurements – to give profile information – as well as remotely sensed data would be used in assimilation procedures. A global network of in-situ measurements is necessary to further the development of global soil moisture products and their applications. 

Within GEO soil moisture activities, the establishment of a global in-situ soil moisture network has the highest priority since it currently does not exist. This global network is an absolute neccessity to aid in further progress for any type of global soil moisture product. As a first step, one or more global soil moisture data hosting centers are to be established which will collect and disseminate all relevant data regarding soil moisture measurements (actual data, metadata, measurement and network design protocols) and will act as focal points for the regional networks. To effectively establish such a center, an inventory is needed that describes the various providers and users and their constraints and requirements. There are also major gaps in the geographic domains of available data. Efforts to promote and facilitate the addition of soil moisture to existing or new observing networks must be made.

Currently, preliminary global soil moisture products developed from space borne sensors or from modelling studies are already available. With the launch of dedicated soil moisture sensors such as SMOS and SMAP and the release of their data stes,  these products would be further improved. With the availability of globally available in-situ soil moisture data not only the validation of the space borne sensors will be enhanced but the development of more sophisticated types of merged data products will be realized.

SUBTASK: Runoff

The Hydrological Applications and Run-Off Network (HARON) Project has the objective of integrating, in a phased approach, dedicated river gauging networks of existing hydrological stations on a global scale into a global runoff observation network.  The main result of the HARON project will be strengthened in-situ and satellite monitoring networks of estuaries, rivers, lakes, reservoirs, and groundwater levels. 
The short and medium-term benefit of HARON will be a much improved overview of the freshwater resources of the world, while the long-term benefit will be to narrow down uncertainties of the global water budget of continental and ocean areas.
The integration aspect of this subtask combined with the new integration subtask would contribute to the most comprehensive water cycle information available to the science community, water resource managers, and other decision-makers. 

March 2008-December 2008:

Consolidation of the initial in-situ network of gauging stations including available meta-data and comittments from National Hydrological services for sharing data

January 2009 – June 2010

The first phase of HARON will comprise the upgrading and sustained maintenance of a core network of 380 major global run-off stations which monitor continental freshwater fluxes into the world’s oceans forming part of the GTN-R network. 

July 2010 – November 2011:

The second phase will comprise the combination and phased integration of hydro-meteorological and other related in-situ components, such as water storage in lakes and reservoirs, groundwater, water quality, and soil moisture, with satellite observations. In addition, the observational requirements for coastal zone and ocean management will be assessed. One or more pilot projects will be established in a large basin to show the feasibility of integrated in-situ sites with satellite information. The development, dissemination, and application of dedicated HARON products for priority user sectors will be initiated. 

December 2011 – December 2013:

Finally, the third phase will consolidate the integration development process and application of user-oriented information products that make full use of the wealth of observations made accessible by HARON, within a modeling and forecasting framework. (24 months)

Furthermore, an implementation plan will be produced for a broad global water cycle data integration system combining water cycle in-situ, satellite data, and model prediction outputs. 

SUBTASK: Groundwater

This subtask aims at setting up a Global Groundwater Monitoring Network (GGMN) for a periodic assessment of global groundwater resources. The GGMN is a “network of networks” that uses information from existing national, regional and global networks in order to represent changes in groundwater resources at scales relevant to regional and global resouce assessment. Accordingly, GGMN collects aggregated values rather than point observations, the latter having limited areal representativeness and accessibility. Aggregation of the point groundwater measurements is carried out by country/regional experts, making use of their technical and non-technical knowledge of the region. A critical component of GGMN will be a “people network” of skilled representatives that the GGMN principals are working to establish. 

Data assimilation and information integration will be important products of GGMN.  A web-based application is being developed to assist the aggregation procedure, as well as the collection and dissemination of monitoring information. In various ways, the application will be coupled with other groundwater observation sources and groundwater-related maps produced elsewhere. In this way, comprehensive and current meta-data on terrestrial groundwater observations will be acquired and maintained.  

The Global Groundwater Monitoring Group is exploring possibilities for using remote sensing observations to complement the ground-based measurements in monitoring groundwater resources.  In particular, the US/German Gravity Recovery and Climate Experiment (GRACE) is already providing useful data for estimating groundwater storage changes at regional scales.  Within this subtask, special attention will be paid to synergy among remote sensing, terrestrial observations and large scale hydrological models.  Techniques are emerging to synthesize information from these sources, and for applying the results for drought and water resources monitoring applications.  Thus GEO will be encouraged to support proposals for future remote sensing missions, which will provide space-based groundwater data after GRACE ends in the 2010-2012 timeframe, as well as for the maintenance and expansion of ground-based monitoring networks.  This is critical because many existing networks are actually shrinking, despite the fact that aquifer depletion threatens to be a major challenge during the next 50 years.

SUBTASK: Precipitation

Under the guidance of CGMS/International Precipitation Working Group (IPWG), the development and validation of multi-sensor satellite based precipitation estimates, including snowfall, will be promoted and advanced through various activities. These efforts will be coordinated under Task DA-XX (Precipitation Constellation)

SUBTASK: Water Quality

To be addressed under Task WA-07-01.

SUBTASKS: Evapotranspiration and Integration

Two additional subtasks on evapotranspiration and water cycle information integration are under development.  The first will build on a workshop on Evaportranspiration planned in 2009 and the second will build on the on-going Water Cycle Community of Practice User Needs Assessment.

SUBTASKS: Water Cycle Data Integration
The Coordinated Energy and water cycle Observations Project (CEOP) under the World Climate Research Project (WCRP) Global Energy and Water-cycle Experiment (GEWEX) has now successfully implemented a data policy allowing the sharing of in situ reference site data, model output data, and satellite data. The three CEOP Archive Centers are: (1) the NCAR/Earth Observing Laboratory (EOL) Central Data Archive for CEOP Reference Site Data; (2) the International Council for Science (ICSU) WDC for Climate which is supported by the Max Planck Institute for Meteorology (MPIM) and the German Climate Computing Center (DKRZ) in Hamburg for NWP Model Output; and (3) the Satellite and Data Integration Center at the University of Tokyo (UT), which is jointly administered by the Japan Aerospace Exploration Agency (JAXA). 
By adhering to the CEOP Data Policy Criteria these Centers make the archived data freely available to any and all users. To meet various needs for data integration services that allow users to access and analyze diverse data types from multiple sources, CEOP is tailoring and developing tools to access the various data collections and undertake data integration work over the Internet.
CEOP includes groups focused on regional studies in cold regions, high elevations, monsoon, and semi-arid regions, in addition to eight Regional Hydroclimate Projects (RHPs). CEOP is also emphasizing several scientific topics including water and energy budgets, extremes, influence of aerosols, studies of water isotopes, with hydrological applications.

Output & Deliverables

General:

· Access to Earth observation tools for water resource management, especially in developing countries.

· Global monitoring of the temporal and spatial variability of the freshwater resources.

· Interoperability of observing systems.

· Standardization of metadata for data sharing, and a broad global water cycle data integration system.

· Hydrometeorological forecasts in water resource-management.

· Improved monitoring of global water availability and quality in support of humanitarian and social needs for water (drinking water, recreation, cultural needs).

· New/better satellite techniques for precipitation (all time scales) and surface and sub-surface water storage assessment.

· Integrated approach to water cycle monitoring activities that incorporates measurement of ground and surface water quantity and quality, and the application of new technology for measuring and managing surface water, groundwater, and water quality.   

Specific:

Soil Moisture:

· Establishment of a data hosting center (multiple if deemed more practical)

· Inventory of provider and user identification and their requirements

· Development of a global co-operative network of in-situ soil moisture measurements
· Workshops in South America and Africa to soil moisture observing infrastructure
· Development of single type of observational global soil moisture data products

· Development of multi-type observational global soil moisture data products (in-situ, RS, merged)

Runoff:

· Hydrological forecasts for water resource-management.

· An enhanced hydrometric network, particularly in developing countries.

· HARON data products and a system for delivering them to users.

· Integrated data sets for runoff and surface water storage.

· Results of a large watershed scale project on data integration.

· Inventory of observational requirements for coastal zone and ocean management. 

Groundwater:

· A “people network” of skilled representatives.
· A web-based application to assist the aggregation procedure, as well as the collection and dissemination of monitoring information.

· An analysis of the possibilities for using remote sensing observations to complement ground-based measurements in monitoring groundwater resources.
Evapotranspiration:

· A plan for the development of an integrated, global evapotranspiration product.

Water Cycle Data Integration

· Multi-year integrated prototype hydroclimate data sets that allow a user to get model output data, satellite data, and in situ measurements of various hydrometeorological data, including its isotopes.

· Improvement in understanding how large-scale circulation anomalies interact with the regional energy and water cycle.

· Improvement in ability to make hydroclimate predictions related to land surface processes, high temporal resolution features associated with diurnal to annual cycles, aerosol-water cycle interactios, droughts, and floods.

· Improvement of seasonal hydrological forecasts and assessments of water resources by later in this century.
· Calendar (incl. milestones)

Soil Moisture:

2008
June: Establish a Data Hosting Center


October: Compile and inventory user identifications and requirements

2009 
March: Workshop


September.: Regional workshop on capacity building for soil moisture resources

2010
March: Regional workshop on capacity building of soil moisture resources

Runoff:

2010   December: Upgrade to a core network of 380 major global run-off stations which monitor continental freshwater fluxes into the world’s oceans.

2011   March: Integration of hydro-meteorological and other related in-situ components, including water storage in lakes and reservoirs and groundwater.

2013   March: HARON data sets will be made available within a modleing and forecasting framework.  

Groundwater:

2008: Completion of the GGMN web-based application (the first phase – a country overview)

2008: Establishment of an African Chapter of the GGMN 

2008: Linkage with current groundwater observation sources for Europe 

2009: Formalizing the GGMN People Network (via WMO, UNESCO and GEO)

2009: Completion of the GGMN web-based application (the second phase – a global overview)

2010: Enclosure of the GGMN into World Water Assessment Programme.

Precipitation:

October 2008: 4th Meeting of the International Precipitation Working Group (IPWG)   (Beijing, China)

Evapotranspiration:

2009: International workshop and preparation of a report with recommendations for an Evapotranspiration subtask.

Water Cycle Data Integration

2008: 
April

CEOP High Elevation Workshop

May 

CEOP Extreme Workshop

September
2nd CEOP Annual Meeting in Geneva

2009: 
September
3rd CEOP Annual Meeting

2010:
September
4th CEOP Annual Meeting

2011:
September
5th CEOP Annual Meeting

2012
September
6th CEOP Annual Meeting

Financial Contributions (from GEO Operations Budget)

· Support for working group workshops

Current Status

Jul 07: 

First complete draft of HARON project complied by GEO Secretariat and WMO/HWR.

Dec 07: 

1st IPWG Workshop on the Evaluation of High Resolution Precipitation Products (PEHRPP) – (Geneva, Switzerland).  This meeting concluded: that available high resolution products exhibit substantial useful skill, but no single product is clearly superior at this time therefore a continuing coordination effort for validation activities under IPWG is needed; and a validation/intercomparison campaign should be organized. 
Feb 08: 

The HARON proposal was submitted to the European Commission Seventh Framework Programme (FP7) in response to Call 3: FP7-Infrastructures-2008-1, sub-call INFRA-2008-1.1.2.23: “Establishing an efficient network of hydrological observatories, river basin networks and databases, for water resources research.” A consortium of 18 organizations and research inistitutions was assembled to implement the project over a period of 4 years (proposed starting date is January 2009), and total funding requested was just under €10 million. 

April 08:

Soil Moisture:

The International Soil Moisture Working Group has after two workshops (in 2006 and 2007) made good progress in the planning of the development of a global in-situ soil moisture network. The implementation, with a key role for the Portuguese Meteorological Institute as the data-hosting center, should start in 2008 (In particular with the expected launch of SMOS in 2009). The ISMWG will now start looking also at the development of global soil moisture product based upon earth observation and in-situ data. 

Groundwater:

The current groundwater activities are: 

· Completion of the GGMN web-based application 
· Preparation of the groundwater monitoring side-event for the conference Groundwater & Climate in Africa 

· Update of the GGMN founding document (describing a purpose, a procedure,  priorities, deliverables, etc.) 

· Preparing & sending a request for cooperation (to establish country/organizational  focal points) 

· Update of the inventory on groundwater datasets ready to be used in GGMN 

· Looking for extra funding 

More information is available on the website (http://www.igrac.nl/publications/281) and in the collaborative environment (user: participant, password: workshop).  

Precipitation:

The 2nd IPWG Workshop on Space-based Snowfall Measurement (IWSSM) was held in Steamboat Springs, CO, USA.

Water Cycle Integration:

In March 2008 the Integrated Global Water Cycle Observations theme met in Geneva for a 3-day planning meeting to review its activities and discuss the ways in which its actvities could be integrated with GEO.  The meeting recommended the development of an end-to-end demonstration that would focus on the information needs of several Societal Benefit Areas and show how the products developed under WA-08-01 could be used to their benefit. 

Coordination with other tasks or committees

This Task represents the merger of WA-06-05 and WA-07-02

GEO Member Potential Contributions 

IGWCO, WMO/HWR, GCOS, GTN-H, CEOS, ESA, GRDC, WCRP/GEWEX, JCOMM

IPWG is a facilitator in the advancement of satellite precipitation algorithm development, intercomparison and validation.  It typically meets every two years, but also has specialized focus workshops, the topics of which are developed at the bi-annual meetings.  At present, the IPWG membership involves over 20 nations.
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