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Third Meeting of the Steering Committee for the International Data Centre on the Hydrology of Lakes and Reservoirs 

(HYDROLARE) 
St. Petersburg, Russian Federation, 05 – 07 July 2011 
1. Welcome

On behalf of the Director of SHI, Dr Vladimir Georgievsky, Prof. Valery Vuglinsky welcomed the participants to the third session of the Steering Committee for HYDROLARE. In his welcome remarks he highlighted the close collaboration of HYDROLARE with global data centers under the auspices of WMO and the level of support provided so far.  He ensured the Steering Committee of the continued full support of both ROSHYDROMET and SHI for the continued operation of SHI for the benefit of member countries of WMO and including research on and management of lakes and reservoirs to close a critical observational and monitoring gap in the hydrological cycle.

The representative of WMO Dr W. Grabs thanked SHI for the kind invitation to this event and voiced expectation that the progress achieved in the past reporting period can be effectively communicated to the world such enhancing the visibility and service capability of HYDROLARE. He informed participants of the recognition of the importance of global data centers – including HYDROLARE – by members of the XVI-Congress of WMO held in May – June 2011 in Geneva.
The representative of GCOS Dr. A. Zaitsev highlighted the importance of HYDROLARE with regard to climate variability and change and the role of HYDROLARE in the implementation and delivery of climate services in the Global Framework for Climate Services that is of strategic importance for WMO and GCOS as co-sponsored programme.

1.1. Introduction and adoption of the Agenda

Participants were introduced to each other and after a short discussion, the agenda was adopted. The agenda is provided in Annex 1 and the list of participants in Annex 2. 
2. Status Report of HYDROLARE 

2.1. Progress Report July 2009- June 2011 

The Director of HYDROLARE Prof. V. Vuglinsky provided an in-depth report on the status of activities and achievements made in the period from July 2009 up to June 2011. This report was highly appreciated by participants as it showed the significant progress made in the reporting period. Participants acknowledged the dedicated professional work of the staff of HYDROLARE in this regard.

Specific items of interest are documented below and are summarized in the table of achievements made in the reporting period.

Main directions of HYDROLARE activity after the second session of the Steering Committee:

· further development of the HYDROLARE database, collection of information and  improvement of database formation process;

· Website management;

· development of a technology for displaying regularly updated information about the database content on the HYDROLARE Website;

· organization of a visit of HYDROLARE staff to the Global Runoff Data Centre (GRDC);
· preparation of top priority information products.
Main achievements of HYDROLARE up to July 2011

Based on the Milestones for HYDROLARE

defined during the Steering Committee Meeting in July 2009

	Action

	Inform WMO Commission for Hydrology on HYDROLARE

	Upgrade of website (meeting report; About Us, status of database, data submission forms, links to partner organizations)

	Preparation of document describing current status of database application software, and functionality 

	Presentation of HYDROLARE at CIS Council

	Review 156 GTN-L list, based on better geographic distribution

	Preparation of document “Status report on the availability of data on lakes and reservoirs in HYDROLARE”, including an inventory of data collected from WMO countries

	Preparation and loading of available metadata from Russia and other former USSR countries into HYDROLARE

	Prepare official report on HYDROLARE in 2009 and 2010 for WMO and ROSHYDROMET

	Agreement on data policy, using GRDC as a template 

	Feature HYDROLARE in documentation for WMO Executive Council 2010

	Develop and carry out demonstration project showcasing integration of in-situ and satellite data. 

	Develop a HYDROLARE newsletter (first issue in 2010) 

	Prepare progress report on HYDROLARE for SC-III

	Visit of HYDROLARE technical staff to GRDC


2.2. Demonstration of the HYDROLARE Website
The largely re-designed website of HYDROLARE was demonstrated by Ms Svetlana Kholod. It now contains the following information related to the HYDROLARE database: 

· general database description;

· policy guidelines for data acquisition and dissemination and for cooperation with data providers/users;

· electronic data acquisition forms with sample forms and notes for filling. 

Ms Kholod also demonstrated a map user interface for searching and displaying information about database content on the website. It involves special server-based metabase and uses Google geographic maps. This tool will be available to users as soon as substantial information from outside Russia is collected. 
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Participants appreciated the architecture of the web-page and made a few recommendations to improve its information content and visualization. It was recommended, in particular, to add years of observations to the datasets, update the data and make the interface available to users. 
3. GCOS Programme and its Connection with HYDROLARE

The representative of GCOS Dr. A. Zaitsev provided a presentation of current GCOS activities, highlighting the importance of data especially from lakes for climate studies, and the value of services provided by HYDROLARE for GCOS. Participants noted with satisfaction the importance attributed to HYDROLARE in the presentation and the documentation in the updated GCOS “Implementation Plan for GCOS in support of the UNFCCC” (2010 update), as well as the “Systematic observation requirements for satellite-based products for climate” (2011 update, draft version 1.1) providing ample justification on the use of Satellite observations for lakes. Participants recognized that the direct linkage of the activities of HYDROLARE to issues related to climate variability and change are of utmost importance to secure support for HYDROLARE particularly through the provision of observational data and products.

Participants recommended that relevant recommendations in the GCOS Implementation Plan as well as the Satellite Plan needed to be ingested in all text and promotional materials for HYDROLARE and likewise, relevant Resolutions of WMO Congress XVI be highlighted and utilized for HYDROLARE promotional activities. Members of the Steering Committee also urged HYDROLARE to keep abreast of activities leading to the implementation plan of the Global Framework for Climate Services and in particular its User Interface component in order to demonstrate its relevance for users in the delivery of surface water related climate services.

4. Activities of LEGOS/CNES and Possibilities of Monitoring Lakes and Reservoirs Using Remote Sensing

The representative of LEGOS/CNES Dr. Ph. Maisongrande provided information on the activities of the centre in support of HYDROLARE for both gauged and ungauged lakes and reservoirs using available altimetry data. Steering Committee saw these activities as indispensible for the routine monitoring of lakes and reservoirs and fully complementary to terrestrial observations. 
Radar altimetry is the primary technique which allows determination every month or every 10 days (depending on which satellite is used) of water level variations of lakes and reservoirs. The Hydroweb database accessible on the Internet provides to users, on a free access mode, water level time series for 160 lakes of Hydroweb, with starting date in 1993 for the oldest, and the last measurements actually in the database for summer 2011. Since 2009, surface water variations from satellite imagery and volume variations from synergy of altimetry and imagery have been additionally determined for all lakes in Hydroweb due to participation in the HYDROLARE project. It is still under construction but a lot of progress has been made, and now these Essential Climate Variables are available for several lakes and reservoirs (see http://www.legos.obs-mip.fr/en/soa/hydrologie/hydroweb/Page_2.html).
Participants were also of the opinion that a list of priority lakes and reservoirs be developed with a focus on water bodies of transboundary nature or importance and/or critical with regard to the ecological status due to negative impacts of human interventions such as Aral Sea, Lake Chad amongst others mentioned by participants.

For such lakes, with watershed shared by several countries (6 for Aral Sea, 4 for Lake Chad), both in Arid climate region, the surface variability of free water is changing to such a large extent that in situ ground measurements are quite impossible to maintain. One may also add examples of Lakes Urmia in Iran or Lake Hulun in China. Moreover, there are lakes which are historically vital for human settlement, and contemporary object of potential transboundary discordances. These lakes storage variability is, therefore, key information for water management purposes, and for issues related to the impact of climate change on terrestrial water resources. Remote sensing data offer unique opportunities to monitor total water storage of those kinds of lakes in remote area. 
Participants welcomed the demonstration of a methodology to calculate volume changes in lakes derived from terrestrial information and satellite observations that feed directly into the achievement of a main objective of HYDROLARE: To provide regularly updated products on the change of lake water volumes.

An example of the Hydroweb web pages linked to HYDROLARE data center is given below for the example of Lake Urmia. Regarding old pages of Hydroweb that were dedicated only to radar altimetry products on lakes and rivers, the evolution is given by additional RS data (satellites images of Landsat, ASAR, CBERS) to calculate surface and volume variations of lakes.
Participants highly welcomed significant progress in the signing of an Agreement between LEGOS/CNES and SHI/HYDROLARE that forms the basis of an institutionalized cooperation between the centers. The finalization of the signing process is expected before the end of July 2011.
4.1. Progress in Integration of Terrestrial and Satellite Observations for HYDROLARE

Participants discussed progress made in the integration of terrestrial and satellite-based observations and concluded that terrestrial data forms the reference for the calibration of satellite-based altimetry observations. The error bandwidth of satellite products with terrestrial observations was found to be overall acceptable. Additional research is required to detect the causes of observed differences between terrestrial observations and satellite-derived products in some cases. The graphics below demonstrate the relative accuracy of altimetry data with reference to terrestrial observations:
Participants recommended to create a table to show for which lakes and reservoirs from the reviewed GTN-L list data are available for either terrestrial or satellite-based observations or – ideally – for both. 

Participants noted with interest communication with Charon Birkett, operating the NASA USDA/FAS Lake Monitor on the basis of altimetry information received from the ENVISAT satellite and urged WMO to enter into direct contact with regard to the enlargement of satellite based observations for HYDROLARE and to clarify issues related to standards/recommendations with regard to the accuracy of water level measurements.
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Web page for Lake Urmia in Hydroweb. Provides to users: height, surface and volume variation of water from RS data, link to HYDROLARE, references, snapshots of lake surface at high and low level, and hypsometry curves. It also provides general information on satellite data used and an Url link to other pages of database for other lakes.
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Example of comparison of radar altimetry products with In Situ data for Lake Superior in North America
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Scatter plot of water level of the Lake Superior from In Situ and Radar altimetry
5. Data acquisition from WMO member countries – progress and issues to be addressed

Ms Elena Kuprienok provided information on the status of data acquisition from national institutions. Participants commented on the efforts that had resulted in the acquisition of a data and observations including metadata from a number of countries. It was noted with concern that there were members of WMO that declined the sharing of observational data on lakes and reservoirs and others that have not yet obliged to the pledges made when contacted – some almost two years ago. While in some cases terrestrial observation data may not be obtained due to national reasons, the Steering Committee also observed that it might be in part attributed to inadequate means of communication and providing convincing reasons why the sharing of data on lakes and reservoirs is of critical importance to research in climate variability and change and its influence on changes in the freshwater resources in lakes and reservoirs and the derivation of suitable adaptation strategies in the management particularly of lakes on regional, sub-regional and national basis.
Ms Kuprienok informed the Committee that in 2010-2011 collection of data from former USSR countries was in progress and started was collection of data from WMO Member states. To do this, official data requests were sent out to 29 WMO Members which earlier expressed their willingness to share data with HYDROLARE. In order to standardize data format, special Excel tables were developed and posted on the web-site. Eight countries, including four former USSR countries, responded to the request. The following table provides a summary of the current status of data acquisition.
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In conclusion, Ms Kuprienok noted with concern substantial problems impeding data collection. Most of the countries have not submitted their data in spite of repeated requests. Data received from outside former USSR are presented in a variety of formats and languages, which greatly hinders the process of data identification, processing and uploading. The process is also aggravated by the fact that data providers do not indicate WMO subregions in the datasets, which makes it difficult to encode water bodies and gauges. 

The Steering Committee strongly recommended that all available data (means data that is already under the control of SHI) be processed for upload in the HYDROLARE database to enable user services to be delivered as soon as possible and as a matter of utmost priority. This relates especially to the historic data from the territory of the former Soviet Union until 1991.

6. Liaison with national and international providers of data and information 
Members of the Steering Committee recognized that the traditional WMO approach to seek support through the Permanent Representatives of Members to WMO and Hydrological Advisors were insufficient to improve data acquisition for HYDROLARE. Main reason for this is that traditional National Hydrological Services are not in charge of the observation of lakes and reservoirs, with exceptions. Steering Committee therefore recommended using all possible means to indentify national data providers and including enhanced cooperation with national and international organizations that have expertise and are likely to be in possession of observational datasets and derived data products. This was seen as a matter of priority actions for HYDROLARE. In this regard, the meeting reviewed the list of potential collaborators and organizations that had been compiled by WMO for the second session of the Steering Committee. This list is reproduced with current amendments in Annex 3 to this report. ILEC was seen as an important facilitator in this effort.
7. Presentations from collaborating partners (GRDC, ILEC)

Information was provided by the representative of the GRDC on the status of the GRDC database and current developments. Participants welcomed the information provided as guidance for the operation of HYDROLARE. Participants urged GRDC to further provide relevant working experiences to HYDROLARE staff as “lessons learnt” to enhance service capabilities of HYDROLARE. In particular, the following information of direct relevance to HYDROLARE was provided:
· Status of the Global Runoff Database including summary statistics, the development of stations in the database over time and the spatial distribution of the stations. The importance to capture these statistics to be able to report back to the WMO, the data providers and the Steering Committee was pointed out.

· Overview and status of special databases operated by the GRDC was given, including the Arctic Runoff Database (ARDB), the European Water Archive (EWA), the Southern Africa FRIEND database, the Climate Sensitive Stations Dataset, the GRDC reference dataset, the Global Terrestrial Network for River Discharge (GTN-R) a GTN-H and GCOS baseline monitoring network and finally the European Network for River Discharge (ETN-R), a network of stations reporting in near real-time for the European Flood Alert System (EFAS).  Some of the datasets are subsets of the main GRDC database and are captured in a special project to represent the required network. This option needs to be considered for the preparation of the HYDROLARE database.

· An overview of statistics on data acquisition activities (emails, letters etc.) was presented in relation to the successfully received datasets. It was noted that for many data deliveries the communication effort can be considerable and there are also a number of cases where extensive communication results in no data provided. The importance to capture the data acquisition activities in a structured way was emphasised, as this information is required for report back to the WMO and the steering committee. The efforts to promote the GRDC have been given in a brief summary indicating the number of presentations at various workshops, conferences etc., published papers co-authored by GRDC staff, new flyers prepared and related activities. It is vital to promote the data centres amongst the users’ community.

· Statistics on data dissemination activities have been presented. The need for global monitoring information can be clearly deducted from an increase of 50% in requests for data related to projects on a global scale. But also information requests for the African and European continents have increased markedly. The requests for global GIS layers increase by 10 % and general information requests showed a positive trend with a 15% increase. In total GRDC has handled ~ 280 data requests successfully during 2010. An average hit rate of more than 3000 hits per month was recorded for the GRDC webpage. Again, the importance to record all data dissemination information in a differentiated way proved very useful to analyze trends and the same was recommended to HYDROLARE.  

·  The GRDC is offering a number of data services to enable the users to select the stations suitable for their projects. These services include the provision of station catalogues and kmz files to filter desirable stations and visualize their spatial position in Google Earth. Furthermore, the GRDC data services include the provision of requested data and products via Email, FTP or in future via Sensor Observation Services (SOS). 

· Special services maintained by the GRDC include the provision of an Abbreviation Guide acronyms, initialisms and designations belonging to national institutions responsible for operational hydrology and international organisations, programmes and projects in the field of Earth observation and data management and a vocabulary containing English terms commonly used in the domain of hydrology. It comprises the English terms as published in the online version of the UNESCO-WMO International Glossary of Hydrology (IGH) and the keywords of a tentative "WMO Keyword List", compiled by the WMO Expert Team on Integrated Data Management (ET-IDM) in 2004.

· The three main GRDC data products were presented, namely Long-Term Monthly Means for more that 3800 stations, the GIS layer of the Major River Basins of the World and the 2009 calculated Freshwater Fluxes to the World Oceans. 

· To round of the GRDC presentation, the GRDC’s involvement in the Open Geospatial Consortium Hydrology Domain Working Group (OGC HDWG) was mentioned. Here the GRDC has two responsibilities, namely to represent the interests of the WMO within this working group - the WMO CHy President has nominated the Head of the GRDC as a co-chair for the HDWG to ensure this – and to collaborate in the development of hydrology domain specific standards for data transfer and the conceptual development of a feature model ultimately supporting the WMO Core Metadata Profile.  

The representative of ILEC Prof. N. Aladin provided information on the focus of ILEC activities and its numerous functions that have a great value in enhancing HYDROLARE as a global data centre. Of particular interest for HYDROLARE are the following components of ILEC:

· Capacity building activities;

· Facilitation of the formation of expert networks on global, regional and national basis;

· Exchange of information on current projects and research undertaken;

· Linking Centers of Excellence with regard to lakes and reservoirs including limnological institutions worldwide and also including aspects of man-made changes in lake environments;

· Organization of World Lake Conferences, the next conference (14th International Lake Conference to be organized from 26 October to 04 November 2011 in Austin, Texas).
He urged HYDROLARE to participate in this conference that provides an excellent opportunity to improve linkages with the ILEC community, including potential providers of observational data and products.
7.1. Information on the joint HYDROLARE – GRDC Workshop in Koblenz, Germany

Participants were informed of the joint HYDROLARE – GRDC Workshop that was held in Koblenz, Germany from 15 to 18 June 2010.
Major objectives of the meeting had been to share experiences of GRDC and assist the HYDROLARE team in aspects related to governance and day-to-day administrative issues, data acquisition, data control, data management and the development of user services. Specifically, the outcomes of the workshop are summarized below and need to be considered for the full HYDROLARE implementation:
· The information (metadata) on Data Providers needs to be part of the database to allow for the management of Data Provider information.

· All data captured into the HYDROLARE database should undergo certain plausibility procedures to identify obvious mistakes that could easily be corrected through a query to the data suppliers. The existing SHI plausibility protocols could be utilized for this task to check the data quality of all new data.

· The development and populating of a contact database is essential for efficient acquisition activities. Such a database should also contain contact information on HYDROLARE partners in related National, Regional and Global Projects and all linkages to the scientific community. 

· Records should be kept on all data requests for data use statistics. This can easily be maintained preferentially in a separate database (e.g. MS Access) and not on an Excel Table alone. 

· Handling of data requests for observed and derived data need to be treated differently. Observed data are subject to the data policy rules in line with WMO Resolution 25 (Cg XIII-1999), whereas derived data as data products could be subject to different restrictions determined by HYDROLARE or preferentially no restrictions. 

· The use of GIS tools to determine the location of stations and its allocation to the correct WMO sub-region should be considered. The WMO sub-region GIS shape files prepared by the GRDC can be utilized for this process.

· Handling of county affiliation on water bodies bordered by more than one country needs to be defined.

· Use of International (English) names for lakes, reservoirs and rivers needs to be followed.
· Transcription rules to capture names in English must be documented.
· Procedures how to correct doubtful data (e.g. coordinates) need to be established, if required in consultation with the data providers. 

· All station coordinates from different suppliers need to be converted into a projection used by HYDROLARE database.
It was noted that a number of the outcomes identified by the workshop have already been implemented by HYDROLARE. The future exchange between HYDROLARE and GRDC is encouraged. 

8. Lecture Sessions 
Participants highly appreciated two lectures provided on the occasion:  
1. “Changes in Ice Regimes of Lakes and Reservoirs in Russia under Changing Climate Conditions.” The lecture was presented by Prof. Valery Vuglinsky and the main findings are summarized below:
Main objectives of the investigation are analysis of variation of ice events and maximal ice thickness for the largest lakes and reservoirs of Russia, assessment of main trends in long-term time series of ice events and maximal ice thickness  on the lakes and reservoirs and preliminary estimates of ice events changes on lakes and reservoirs by 2 °C warming in their drainage basins in cold period.
The database of ice observations on lakes and reservoirs of Russia has been established at the State Hydrological Institute. This database includes data on such ice phenomena as date of ice events beginning, date of ice-on, date of ice-off, duration of ice cover period, and ice cover thickness. 

Location of the studied lakes and reservoirs is presented in the figure: 
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Assessment of ice regime changes has been made for 1980-2007 in comparison with long-term observation periods before 1980. 

        The European Russia has a high percentage of lakes and reservoirs with positive linear regression slopes indicating a tendency to later date of ice-on before 1980 and negative tendency after 1980. For the lakes and reservoirs of the Asian Russia, the tendency to later dates of ice-on was revealed for most water bodies and for both time periods. 
Duration of ice cover period and maximal ice thickness vary within a wide range depending on lake/reservoir geographic location and it’s morphometric characteristics. In conclusion, Prof. Vuglinsky mentioned that ice phenomena on the largest lakes and reservoirs of Russia may be sensitive to the global warming with the most pronounced changes being characteristic for the maximal ice cover thickness. He also stressed that future global warming by 2°C may influence dramatically all ice characteristic of lakes and reservoirs, the most striking effect being observed in the European Russia and on Lake Taimyr.
2. “The Salt Lakes Database for Europe.” The lecture was presented by Dr Mikhail Golubkov, a research scientist of the Zoological Institute of the Russian Academy of Sciences. A summary of the presentation is documented below:

Database of saline lakes and lagoons of Europe includes published data on physical and hydrochemical characteristics of moderate and hypersaline lakes and lagoons and also on biodiversity and functioning of their ecosystem was created. The main task of the base is facilitation of public access to the basic physical, chemical and biological data on saline lakes and lagoons, which may be useful for protection and sustainable management of saline water bodies in Europe. It is located on the website of Zoological Institute of RAS. User of the database can choose different parameters of water bodies and obtain a list of lakes and lagoons which meets the requirement of the query. The database is integrated with Google Maps and a user can see the result of his query on a satellite image. At the end of a page with data, a user can find a PDF-file of the paper from which data were taken or a hyper link to a website where he can find this paper. At present, the database includes information about 164 lakes, 38 species of zoobenthos, 67 species of zooplankton, 258 species of phytoplankton. Number of dates of investigations is 342. 

9. HYDROLARE activities until December 2012 and outlook into 2013

Participants reviewed progress made against the Work Plan of the second session of the Steering Committee in July 2009 and identified a number of activities that needed to be carried over into the follow-up Work Plan. Likewise, participants discussed in detail actions to be undertaken in the upcoming period until December 2012 with an outlook in to 2013. Members of the Steering Committee were aware that some actions had to be categorized as ongoing actions with interim milestones to monitor progress.

Consequently, the Steering Committee endorsed an Action Plan on on-going activities on a priority basis and also on an Action Plan with priority on actions until December 2012.

Both tables are documented below:

On-going Actions with Interim Milestones for HYDROLARE 

Until December 2012 
	No
	Action
	Who (Lead)
	Deadline

	
	 Complete preparation and loading of historical  observational data from Russia and former USSR countries into HYDROLARE database
	SHI
	June 2012

	
	Continue preparation and loading of available metadata and historical observational data from WMO member countries (outside former USSR) into HYDROLARE database

	SHI
	Continued; check status in December 2012

	
	Complete development of web-based technology (dynamic search and explore tool based on metadata on lakes/reservoirs) includes up-to-date statistics on archived data to allow monitoring of all information in HYDROLARE, including from WMO member countries
	SHI
	April 2012

	
	Continue contacts all institutions holding data of lakes and reservoirs of relevance for HYDROLARE (CNES/LEGOS; USDA Lake Monitor program; ILEC; SIL; ICOLD; Caspian Sea Environmental Programme etc; use list by WMO for guidance)
	SHI
	Ongoing

	
	Ensure cross-validation of station data at lakes/reservoirs with several stations
	SHI
	Ongoing; 

Check status in mid 2012

	
	Preparation of journal publications on HYDROLARE, e.g. in the ILEC Science Journal 
	SHI and partners
	Ongoing; 

Check status in mid-2012


Actions and Milestones for HYDROLARE until December 2012

	No
	Action
	Who (Lead)
	Deadline

	1
	Development of a HYDROLARE Science and Applications plan, take into account last official documents of WMO, GCOS, GTOS and TOPC in hydrology
	SHI, LEGOS/CNES, 
	Mar 2012 (draft);

Aug 2012  (final)

	2
	Explore the value of lake temperature database for regional climate studies for case examples within this project
	SHI and scientific partners 

	Dec 2012 (completion)

	3
	Discuss feasibility of workshop on lakes and reservoirs in 2012/2013 
	SHI, WMO, Partners
	Dec 2011

	4
	Organize telephone conference of Steering Committee every 6 months
	WMO
	First Teleconference in Dec 2011

	5
	Update a list of organizations which have observation data for hydrology of lakes and reservoirs
	SHI, CNES/LEGOS, WMO
	Dec 2011

	6
	Develop measures to stimulate data collection from foreign countries 
	SHI, WMO
	Dec 2011

	7
	Prepare two lists of priority lake and reservoirs on global scale:
· for monitoring climate change under CGOS programme (natural water bodies)

· for monitoring main characteristics of water and ice regime

(natural and with anthropogenic activity water bodies)   
	SHI
CNES/LEGOS
	Dec 2011
(first version)

May 2012

(final version)

	8
	Prepare requests to  Data rescue programme and Voluntary cooperation programme of WMO for financial support of digitizing routine data from countries for their loading into HYDROLARE database 
	SHI, WMO
	Nov 2011

	9
	Prepare a HYDROLARE newsletters (second and third issues)
	SHI
	Dec 2011, 
Dec 2012

	10
	Prepare official reports on HYDROLARE activity in 2011 and 2012 for WMO and ROSHYDROMET
	SHI
	Dec 2011
Dec 2012

	11
	Visit of HYDROLARE technical staff to CNES/LEGOS
	SHI, CNES/LEGOS, WMO
	During 2012

	12
	Implement full query and data request functions for available stations and data in HYDROLARE from the priority list
	SHI
	June 2012

	13
	Comment on accuracy standards for terrestrial lake level observations and altimetry observations for users 
	LEGOS/CNES,

WMO/CHy
	July 2011

	14
	Review list of priority lakes and reservoirs and add (transboundary) lakes and reservoirs where altimetry data is or in near future will be available
	LEGOS/CNES,

SHI,

Charon Birkett/

NASA
	May 2012

	15
	On website, data policy, refer to WMO-Cg Resolution 25 on the Exchange of Hydrological Data and Products
	SHI
	July 2011

	16
	Co-reference lakes in HYDROLARE with lakes in GEMS/Water
	SHI

GEMS/Water
	Dec 2011

	17
	Link Hydroweb and the SaLLe Database to HYDROLRE through weblink 
	SHI,
ZIN RAS
	Oct 2011

	18
	Review WMO Congress Resolutions re: GCOS, GFCS.. and add relevant text in request letters of HYDROLARE, on website and articles/publications, where appropriate
	SHI, WMO; GCOS
	Nov 2011 


10. Additional recommendations and conclusions

Reviewing its recommendations of the second meeting in 2009, the third session of the HYDROLARE International Steering Committee further recommended that SHI ensure in the further implementation of HYDROLARE the following: 
· Standardization of all metadata information to available WMO and ISO standards, thereby ensuring consistent geo-referencing of lake shapes (using GOOGLE Earth and using HydroSHEDS, or equivalent) and station elevation; 
· Provide reference of the source/origin of data; 
· Renew efforts for enhanced cooperation between HYDROLARE and GEMS/Water for application of GEMSoft; 
· Document quality control procedures and methods used;

· Generation and display of volume changes of lakes in GTN-L using methods demonstrated by LEGOS/CNES; 
· Compilation (twice per year) of time series of volume changes of selected lakes referenced in GTN-L on a monthly basis. 

11. Final Remarks

The representative of SHI recalled the importance of advice, guidance and support provided to the further development of HYDROLARE with a view to enhance its service capability to users and thanked participants for their inputs during the meeting.
The representative of WMO reiterated the full support of WMO within available means and using all opportunities to promote the operations and services of HYDROLARE and including efforts to accelerate data rescue as well as facilitating cooperation of WMO members to contribute on a regular basis data and observations for HYDROLARE. He reiterated of the valuable complementarity of using both terrestrial and remotely sensed observations of lakes and reservoirs. He also expressed his thanks to the staff of HYDROLARE for their dedicated work and SHI as organizer of the meeting for its much appreciated hospitality and effectiveness of the conduct of the meeting.

Date and proposed place of the next SC meeting
July 2013 in Valdai, Russian Federation

12. Closure of the Third Steering Committee of HYDROLARE

The meeting closed on Thursday, 07 July at 01   pm 
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Existing and Potential Partners for HYDROLARE
International Joint Commission (USA & Canada): http://www.ijc.org/en/home/main_accueil.htm
Royal Geographical Society: http://www.rgs.org/HomePage.htm
National Geographic Society: www.nationalgeographic.com
LEGOS/CNES Hydroweb : http://www.legos.obs-mip.fr/en/soa/hydrologie/hydroweb/
Jean-François Cretaux (CNES, France): Tel: +33 (0)5 61 33 29 89, jean-francois.cretaux@cnes.fr 

Philip P. Micklin (Professor emeritus at Western Michigan University): philip.micklin@wmich.edu 

Dr Ian Boomer (School of Geography, Earth & Environmental Sciences, The University of Birmingham), Edgbaston, Birmingham B15 2TT, Location: GES 408, Tel: +44 (0)121 41 45536 (office) / -42866 (lab), Fax: -45528, i.boomer@bham.ac.uk 

Global Runoff Data Centre http://grdc.bafg.de 

Ulrich Looser (GRDC, Germany): Tel: +49 (0)261 1306 5224, Fax: -5722, looser@bafg.de 
Finland’s environmental administration: http://www.environment.fi/
Food and Agriculture Organization: http://www.fao.org/nr/water/aquastat/main/index.stm 

LakeNet: www.worldlakes.org
International Commission on Large Dams (ICOLD): http://www.icold-cigb.net/
International Lake Environment Commitee (ILEC): http://www.ilec.or.jp/eg/index.html
International Association for Environmental Hydrology (IAEH): http://hydroweb.com/
International Association of Hydrological Sciences (IAHS): http://www.cig.ensmp.fr/~iahs/
International Geographical Union: (IGU): http://www.igu-net.org/uk/igu.html
US Army Corps of Engineers (USACE): 

Hydraulics and Hydrology: 

o http://www.lre.usace.army.mil/greatlakes/hh/ 

o http://www.lre.usace.army.mil/greatlakes/hh/contacts/
Great Lake Water Levels: http://www.lre.usace.army.mil/greatlakes/hh/greatlakeswaterlevels/
Historic Great Lake Water Levels: http://www.lre.usace.army.mil/greatlakes/hh/greatlakeswaterlevels/historicdata/greatlakeshydrographs/ 
US Department of Agriculture, Foreign Agricultural Service: Global Reservoir and Lake Monitor (TOPEX/POSEIDON and Jason-1 Altimetry) 

http://www.pecad.fas.usda.gov/cropexplorer/global_reservoir/ 
Charon Birkett (NASA Goddard Space Flight Centre, USA); Mailcode 923 Greenbelt, MD 20771, USA Tel: +1 301 614-6643; cmb@nemo.gsfc.nasa.gov 
Northern Eurasian Earth Science Partnership Initiative (NEESPI) (http://neespi.org/) 

Science Plan Overview http://neespi.org/science/ExecutiveSummary19W.pdf
Additional (new) data sources to be investigated:
· World Lakes Network  http://www.worldlakes.org/index.asp
· GRanD (Global Reservoir and Dam database) available at http://www.gwsp.org/85.html (Digital Water Atlas at GWSP) or http://sedac.ciesin.columbia.edu/pfs/grand.html (SEDAC at CIESIN) - includes Greifswald dataset

· USDA/FAS Global Reservoir Monitor http://www.pecad.fas.usda.gov/cropexplorer/global_reservoir/PECADOnlineGlobalReservoirMonitorBackground.htm
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