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Executive Summary

In 2002, the government of the Russian Federation, through the Federal Service of Russia for Hydrometeorology & Environmental Monitoring (ROSHYDROMET), proposed to the World Meteorological Organization (WMO) to establish an International Data Centre for the Hydrology of Lakes and Reservoirs (HYDROLARE). The Centre should be hosted by the State Hydrological Institute (SHI) and operate under the auspices of WMO.

After a planning meeting in November 2006 and the allocation of funds for the establishment of the Centre in April 2007, ROSHYDROMET and SHI called for the first session of the Steering Committee of HYDROLARE in St. Petersburg, 14 to 15 June 2007. 
The Committee discussed all relevant issues related to the technical establishment of the Centre including its funding and staff resources. Likewise, all issues related to the governance of the Centre were discussed including its legal status and administrative mode of operation.

In addition, the policy for the acquisition and exchange of data and information was discussed.

The Committee noted that with the establishment of HYDROLARE as a member of the family of global data centres, one of the last remaining gaps in global observations in hydrology and water resources will be closed.

Main results of the meeting are as follows:

I. The SHI is in the position to host and operate the Centre that will operate under the auspices of WMO, and will be governed by a Steering Committee with institutional membership. Administratively, the Centre will be subject to administrative procedures of the government of the Russian Federation.

II. The Committee agreed on a list of milestones to be achieved by December 2008.
III. The technical establishment of the HYDROLARE is ongoing, and by March 2008, the prototype database system will be operational and contain lake and reservoir data from Russia and the former Soviet Union as well as additional data from other countries, based on a priority list of major lakes and reservoirs.

IV. In parallel, the database system will be fully established and WMO member countries will be requested to contribute with data and information on lakes and reservoirs.
V. The Centre will undertake all efforts to cooperate with international organizations and institutions including those who hold relevant information for the Centre. In particular the International Lake Environment Committee Foundation (ILEC) will be a collaborative partner. In addition, the Global Runoff data centre (GRDC) has also pledged to assist the development of HYDROLARE within its means.

VI. In principle, the Centre will follow GRDC practices in its data exchange policy which is in line with relevant resolutions of WMO; the data and information submitted to the centre will remain the property of the countries providing the data and information.

VII. The finalization of the administrative procedures on the part of the government of the Russian Federation that are necessary for the formal establishment and announcement of the Centre will be further facilitated by ROSHYDROMET; settling of the agreement is expected by September 2007.

VIII. The Memorandum of Understanding between ROSHYDROMET and WMO will be signed, once the administrative procedure mentioned above has been successfully finalized.
First Meeting of the Steering Committee for the International Data Centre on the Hydrology of Lakes and Reservoirs (HYDROLARE)
St. Petersburg, Russian Federation, 14-15 June 2007

The first meeting of the Steering Committee of the International Centre on the Hydrology of Lakes and Reservoirs (HYDROLARE) took place at the State Hydrological Institute (SHI) in St. Petersburg, Russian Federation, on 14-15 June 2007. SHI is part of the Russian Federal Service for Hydrometeorology and Environmental Monitoring (ROSHYDROMET) and will host HYDROLARE, building on its technical expertise, infrastructure and support by ROSHYDROMET.

1. Opening and Objectives of the Meeting

The meeting was opened by Mr Shiklomanov, Director of the State Hydrological Institute (SHI). The participants introduced each other (Annex 1) and the proposed agenda was adopted (Annex 2). Mr Shiklomanov chaired the meeting (Mr Vuglinsky took over during his later absence) and described its main objectives as follows: (1) Review objectives of HYDROLARE and define steps towards its establishment, (2) Review current activities of SHI in relation to HYDROLARE, including data collection and product generation, (3) Discuss governance and operating policy of HYDROLARE, (4) Discuss collaboration of HYDROLARE with external partners, (5) Agree on Terms of Reference of HYDROLARE, and its work plan until December 2008. 
He reminded the group of the expected role of HYDROLARE in the international context. The creation and subsequent operation of an international data centre on the hydrology of lakes and reservoirs has been for a long time expected by the international scientific community. Despite the existence of various national and international data collections, such an international centre does not exist to date. The role of HYDROLARE for providing global data on lakes and reservoirs under the auspices of WMO is expected to follow the examples of other international data centres in the field of hydrology, such as the Global Runoff Data Centre (GRDC), the Global Precipitation Climatology Centre (GPCC) and the International Groundwater Resources Assessment Centre (IGRAC). 
Mr Frolov addressed the Committee on behalf of the Head of ROSHYDROMET, Mr Bedritsky. He explained the issues HYDROLARE was going to address related to water provision and management, and the assessment of climate change impacts, and cited the example of Central Asia. Mr Frolov confirmed the commitment by ROSHYDROMET to facilitate in every possible way the activities of the Centre and was optimistic that the Centre was now in a very good position to become fully operational before the end of 2008. 

2. Background

Mr Grabs recalled the development of HYDROLARE which stems from a proposal put forth in 2002 by the government of the Russian Federation, through ROSHYDROMET, in the context of the World Meteorological Organization (WMO) Executive Council, as well as from subsequent decisions and recommendations in the WMO and Global Climate Observing System (GCOS) context. After ROSHYDROMET reiterated its support to HYDROLARE in June 2006, an initial planning meeting between SHI and WMO was held in November 2006. The deliberations of this first Steering Committee meeting are based on that planning meeting. The report of the planning meeting (given in Annex 3) lists the objectives, functions, expected outputs and activities of HYDROLARE, which are only repeated in this report where necessary. 

3. Current status of HYDROLARE

Mr Vuglinsky briefed the Committee on the current status of organizational activities related to the establishment of HYDROLARE: (1) Memorandum of Understanding, (2) Infrastructure and staff, (3) Financial situation. Overall, the establishment of HYDROLARE is foreseen for 2007-2008, with full operation of the Centre in 2009. 
3.1. Objectives and principal outputs

The Committee reviewed the report of the Planning Meeting held at SHI in November 2006 and confirmed its main conclusions. In particular, the Committee confirmed that 

The objective of the Centre is the establishment, development and regular update of a global database on the hydrological regime of lakes and reservoirs in order to stimulate the development of the global monitoring system on lakes and reservoirs for rational use, preservation and management of their water resources and to supply data for scientific and educational purposes, modelling, development of different global and regional projects/programmes.  

It also confirmed its principal outputs to be:
I. Basic data on permanently studied lakes and reservoirs of the world collected and processed, including physiographic and morphometric characteristics of water bodies and their catchments.

II. Inventory of existing monitoring systems on lakes and reservoirs on a global scale.

III. Inventory of existing data of permanent hydrological observations on lakes and reservoirs on a global scale.

IV. Database on long-term time series of lakes and reservoirs having permanent hydrological observations on a global scale.

V. Preparation of basic processing and presentation tools for lakes and reservoirs data and distributed to member countries.

VI. Analysis and assessment of spatial and temporal tendencies of lakes and reservoirs hydrological elements 

Likewise, the Committee confirmed the scope of activities of HYDROLARE as documented in the Report of the Planning meeting (Annex 3) and the project document for HYDROLARE (Annex 4).
3.2
Memorandum of Understanding

The final draft version (as of 21 March 2007) of the Memorandum of Understanding (MoU) between WMO and ROSHYDROMET on their cooperation in the establishment and operations of HYDROLARE is given in Annex 5. This version has been cleared by WMO for signature by the Secretary General, and is currently awaiting approval by the Ministry of Foreign Affairs of the government of the Russian Federation, to which it was submitted by ROSHYDROMET. According to Mr Vuglinsky and Mr Frolov, the timeframe of the approval process of the Memorandum on the part of the Russian Federation is at this stage unclear, but a decision is expected by September 2007. Changes to the text could still be introduced by the Ministry of Foreign Affairs. The establishment of HYDROLARE cannot be formally announced until a decision by the Russian government is made.
The Committee decided to pursue HYDROLARE activities on two tracks: (1) the formal track involves official approval of the MoU by the government of the Russian Federation, with subsequent signature by WMO and ROSHYDROMET, possibly at a special occasion with publicity value; (2) the technical track involves the work of the Committee and all preparatory measures related to the establishment and functioning of HYDROLARE at SHI. It was decided to continue with the technical aspects of the operation of HYDROLARE while pursuing the timely approval of the MoU by government.
3.3 
Steering Committee

The Committee reviewed draft Terms of Reference for the HYDROLARE Steering Committee, and agreed on a final version given in Annex 6. The Committee should consist of representatives from the following organizations and institutions:

· State Hydrological Institute (2: one member being the Chairperson, the other the Head of HYDROLARE);

· WMO (1);

· UNEP (1, representing the UNEP GEMS/Water Collaborative Centre on Water Quality);

· UNESCO-IHP (1);

· GRDC (1);

· GCOS (1);

· ILEC (1).

The organizations and institutions mentioned above will again be formally contacted by the management of HYDROLARE and the contacted organizations/institutions are requested to express in writing their willingness to serve on the Steering Committee of HYDROLARE and to designate a focal point of contact for HYDROLARE.

With the aim to gain from scientific expertise that is indispensable for the development and implementation of HYDROLARE activities, the Committee agreed that it can invite experts to its meetings on an ad-hoc basis, if it identifies the need for external advice on specific science topics. Both the head of HYDROLARE and the Chair of the Steering Committee will be appointed by ROSHYDROMET.

Decisions from the Steering Committee will relate to the scientific, technical and operational matters and activities of the HYDROLARE and it is expected that the Centre follows these decisions within its legal, administrative and financial capabilities.
The legal status of the centre and its Steering Committee is outlined in paragraph 4.6 below.

3.4 
Infrastructure and Staff

HYDROLARE is expected to be an independent organizational entity hosted by SHI and administratively operating under the laws of the Russian Federation. As to data holdings and infrastructure, HYDROLARE builds initially on the State Water Cadastre, which contains data until 1988 on lakes and reservoirs of the republics of the former USSR, and, from 1988 onwards, the Russian cadastre. 

HYDROLARE will also be backed up by the SHI infrastructure, including technical facilities (internet access, IT support), building facilities (three offices rooms are foreseen) and so on. Substantial renovation activities are currently ongoing, as well as the purchasing of new equipment. Four staff out of existing SHI personnel will be responsible for the operation of HYDROLARE (see Annex 7 for details). 
In this connection, Mr Vuglinsky pointed out that WMO technical assistance to HYDROLARE was still very welcome, especially in terms of purchasing licensed software for database applications and application related to Geographical Information Systems (GIS).

The Committee stressed the importance of a thorough evaluation of HYDROLARE’s software requirements, including the possibility of using shareware or low-cost software solutions (e.g., mySQL, GOOGLE-Earth, HYDROTOP K1 amongst others). 

As to technical assistance, Mr Grabs highlighted the importance of the WMO Voluntary Cooperation Programme (VCP), and the assistance by other international partners, such as GRDC, GEMS/Water (e.g., its GEMSoft software). For example, software exchange between GEMS and HYDROLARE could be undertaken between partner institutions, and does not depend on the prior signature of the Memorandum of Understanding between WMO and ROSHYDROMET. 
3.5
Financing

Funding for HYDROLARE for 2007 and 2008 is provided through dedicated ROSHYDROMET resources, and continuation of funding is likely for 2009. It covers salaries, infrastructure, and on-site meetings. Travel expenses are likely to be covered from 2008 on, according to indications by ROSHYDROMET. HYDROLARE will also seek to obtain extrabudgetary funding mainly through dedicated projects and services in so far as the delivery of such services does not contradict the principle of non-commercial use of the data and information entrusted by member countries to the Centre. In addition, such extrabudgetary income needs to be fully invested in improved services and/or infrastructure of HYDROLARE. SHI will provide the financial oversight over the centre including accounting for incomes and expenses.
4. General operating policy

4.1 
Legal basis of operation 
The legal basis for HYDROLARE will be established with the signature of the Memorandum of Understanding between WMO and ROSHYDROMET (see Annex 5). The Centre will be hosted by SHI, be operated under the laws of the Russian Federation, and operate under the auspices of WMO, with guidance from the Steering Committee where the Chairperson will be a person of Russian nationality and is nominated by ROSHYDROMET.  As far as decisions of the Steering Committee have an impact on the administration of the Centre including its affiliation with Russian institutions, resources, infrastructure and financing, these decisions are not legally binding.
4.2 
Ownership of centre; Data policy
HYDROLARE staff will work as civil servants under the administration of SHI. The Centre shall be established by ROSHYDROMET within the SHI structure. GRDC hosted by the German Federal Institute of Hydrology may serve as an example for a WMO global data centre hosted by a national institution.

Mr Looser presented the data policy of GRDC, which the Committee decided to serve as a model for the data policy of HYDROLARE. It is based on Resolution 25 of WMO Congress XIII (1999) which calls for the “free and unrestricted international exchange of hydrological data and products” in support of all WMO Programmes, scientific purposes, and international treaties and conventions. In principle, ownership of data submitted by countries to the Centre remains with these countries. At any time, countries have the right to add, replace, modify or withdraw data and stations within their responsibility. Countries can also put conditions on the re-export of data and products for commercial purposes. The Committee noted that the GRDC data policy can be viewed under http://grdc.bafg.de/servlet/is/917/.
The Committee was informed that as a matter in distributing data and information, GRDC only charges the costs for reproduction and dissemination in the framework of its standard services. Custom-made special services allowed for some commercial activities that created revenues, which were then re-invested into the operation of GRDC. 

4.3 
Metadata and database structure

Mr Gusev briefed the Committee about the planned database structure for HYDROLARE. The proposed structure comprises information on:

· the data provider (e.g., organization or institution),
· the lake or reservoir (“passport data”, e.g., general description, hydrological regime, inflowing/ outflowing rivers),
· the observation method (e.g., measurement equipment, gauge location and characteristics,  measurement methodology),
· the geophysical data (e.g., lake level, temperature),
· relevant maps.
This database structure will be mapped into a relational data model. 

The following geophysical data shall be included in HYDROLARE (non-definite list):

· Mean monthly water level

· Water level on the first day of each month

· Mean monthly water temperature

· Maximum water temperature (including date)

· Maximum ice thickness (including date)

· Surface area and volume

· Freeze and break-up dates (or modifications thereof, e.g., period of full ice coverage, ice-free period)

· Water temperature profiles

Mr Bojinski suggested that the uncertainty inherent to each geophysical observation should be included in HYDROLARE wherever possible. Mr Grabs noted that the IPCC Fourth Assessment Report had noted the lack of lake ice cover data since 1988. Mr Aladin suggested adding data on snow cover on ice wherever available. 
Currently, data holdings at SHI for Russia were available in electronic form since 1989. For the countries of the former USSR, a combination of data in electronic form and on paper prevails. Mr Gusev stressed the substantial need for data digitization for all countries of the former USSR, especially outside Russia. Rescuing of data from old electronic storage media has been completed.  
Integration of data from various sources into the HYDROLARE database will require a number of tools to extract, reformat, convert, and parse data. The Committee agreed that HYDROLARE will identify by December 2007 the suite of software tools and applications that it requires for its operation, in collaboration with all partners (see section 3.4)
The Committee request that the metadata format used in HYDROLARE be fully compatible and in line with the WMO core metadata standard. Further development of standards should be discussed by the Committee, and be oriented along the lines of existing standards.
4.4 
Collection of data and information

Mr Vuglinsky and Ms Gronskaya informed the meeting on the process of international data collection, which has started with the identification of the very many sources of information on lakes and reservoirs around the world. About 20 websites have so far been identified that contain data and metadata on lakes and reservoirs on national and international levels. Various issues have been identified as to the availability, completeness, and accessibility (e.g., due to language) of these data. 

The Committee recognized the fragmented holding of relevant data and information in national institutions, archives, research organizations and international institutions. It further recognized the availability of data through the internet with various degrees of relevance and reliability. The Committee therefore recommended that the data holdings in HYDROLARE will consist of 
· The SHI database (containing data for the Russian Federation, and for the republics of the former USSR until 1988)

· Databases of WMO Member countries
· Databases of international organizations (such as ILEC, LakeNet, ICOLD)

· Satellite-derived data (such as lake altimetry from TOPEX/POSEIDON and Jason-1)

· Publications

· Additional data sources to be identified by a questionnaire to all WMO Members

The SHI database currently contains data on lakes and reservoirs from around 400 water bodies in the Russian Federation, and from around 200 from countries of the former USSR excluding Russia. Since 1988, these countries have not submitted data to SHI. Agreements between HYDROLARE and these countries are needed before their data is made available to the international community through HYDROLARE. 

Data submission by WMO Member countries to HYDROLARE shall be solicited through a special letter to all Hydrological Advisors to the Permanent Representatives to WMO, which will include a questionnaire. 

Data collection on the part of HYDROLARE shall be pursued using the following principles:
· The fundamental selection criterion for data selection should be the existence of sufficient metadata for the lake or reservoir, e.g., their known management history; documented historical data; and the existence of hydrological data themselves;
· Collect mainly hydrological data with a view to construct time-series of data;

· Focus on geophysical variables of particular interest, e.g. for climate monitoring, such as water level, area and water temperature of lakes and reservoirs, if possible with long time series;
· A good representation of lakes and reservoirs reflecting the range of environmental conditions present in the world should be achieved;
· Preliminary analysis shows that hydrological observations on lakes are generally limited, hence all reliable data should be included in HYDROLARE;
· However, further analysis of the results of a questionnaire, and information available on the internet, may lead to the establishment of selection criteria on those lakes and reservoirs to be included in HYDROLARE, for example minimum water storage;
· Some level of prioritization in the selection of near real-time (the time steps need to be defined) and historical data to HYDROLARE can be provided by the list of 156 lakes in the Global Terrestrial Network Lakes (GTN-L, see Annex 8) proposed by the GCOS Implementation Plan (2004)
, that are important to the climate community and comprise roughly 95% of the total amount of freshwater contained in lakes and reservoirs;
· In collaboration with centres such as ILEC, additional information such as publications, management plans etc would be either archives at the Centre or reference made to by the use of a catalogue.

4.5 
Generation of HYDROLARE products

Ms Gronskaya presented the range of existing products generated by SHI with a relationship to HYDROLARE:

· Hydrological annual publications containing the following data:

· list of gauges;

· daily level at gauges and mean monthly level for lakes and reservoirs;

· ten days surface water temperature near the shore, 

· lake surface area;

· water temperature at different depths;

· ice cover duration at gauging site;

· ice thickness and snow depth on ice near shores and at ice profiles;

· water balance.

· Annual publication: “Water resources of surface and ground waters, their usе and quality”

· Long-term characteristics of hydrological regime of lakes and reservoirs

Published every five years; containing information on  mean and extreme water level, monthly inflow, mean and extreme water temperature, mean and extreme dates of ice events, ice thickness, mean water balance characteristics, data on currents, waves, damage of shores and siltation, evaporation from water by evaporation pans.

· Long-term characteristics of inflow and ice conditions on 40 largest lakes and reservoirs of Russia” (including probability values): published each decade

· Monographs on hydrometeorological regimes of individual lakes and reservoirs 

Ms Gronskaya also presented a list of planned HYDROLARE activities resulting in the generation of first order products listed below. The Committee at this point did not attach a particular order of priority and timeframe:
· Questionnaire  for the collection of data and information from national services
· Evaluation of the questionnaire, and analysis of internet information and publications, in the form of

· Inventory of organizations holding data and information on hydrology of lakes and reservoirs;

· Inventory of existing hydrological monitoring systems on lakes and reservoirs on a global scale;
· Inventory of existing data of permanent hydrological observations on lakes and reservoirs on a global scale.
· Development of a Website 
· Basic data on permanently studied lakes and reservoirs of the world collected and processed, including physiographic and morphometric characteristics to be documented in a meta-data catalogue
· Database with long-term time series of lakes and reservoirs having permanent hydrological observations on a global scale

· Preparation of basic processing and presentation tools for lakes and reservoirs data for distribution to WMO member countries

· Analysis and assessment of spatial and temporal tendencies of hydrological variables of lakes and reservoirs

· Periodical publication, e.g., in the form of a newsletter

· Annual reports on development and status of the database as a basis for review by the Steering Committee
· Periodic reports on level and storage change in water bodies by countries and continents 

· Periodic reports on water temperature and ice thickness of water bodies by countries and continents 

· Long-term characteristics of time series of hydrologic characteristic contained in the data base

· Reports at the international conferences, symposiums and workshops

· Scientific and popular publications in journals and magazines

The Committee welcomed the high ambitions behind this list of activities and associated HYDROLARE products, and recommended an initial focus on the set of near-term milestones (see Annex 9). It also noted that naming of lakes in the database had to follow international conventions.
4.6 
Communication and cooperation with countries and institutions
Mr Grabs expressed the commitment on the part of WMO to facilitate the work of HYDROLARE in every way feasible within its capabilities in terms of resources, especially in the area of communication with WMO Members and other international institutions. In a first phase, WMO would communicate with, for example, National Hydrological Services, on behalf of HYDROLARE. At a later stage, HYDROLARE itself would take on this task, with assistance by WMO.
It was noted that many observations of interest to HYDROLARE were not taken by National Hydrological Services, but by other national and regional authorities, e.g., reservoir managers. Additional research as to the identification of appropriate contact was needed by HYDROLARE to establish proper ways of communication. 
The Committee recommended the development of a logo for HYDROLARE should be taken up immediately to visualize its identity. The logo should then be used in all forms of communication. The HYDROLARE logo would be used along with the WMO logo.

WMO was also willing to facilitate appropriate contacts between HYDROLARE and other UN organizations, such as UNESCO and UNEP. 
4.7 
Reporting lines and responsibilities

According to the draft Memorandum of Understanding for HYDROLARE (see Annex 5, paragraph 3.4), HYDROLARE is expected to provide annual reports on progress to the Steering Committee. In addition, HYDROLARE will nominate a contact person for day-to-day interaction with external partners, under the overall responsibility of the Head of HYDROLARE. The Head of HYDROLARE is expected to regularly report to ROSHYDROMET. ROSHYDROMET, for their part, will report to all appropriate Constituent Bodies of WMO on HYDROLARE activities. Based on reports from, and other interactions with HYDROLARE, WMO and GCOS will report to their relevant constituent bodies. The Committee felt that representatives of other institutional members of the HYDROLARE Steering Committee not present during the meeting may wish to report directly to their host institutions and/or constituent bodies.
4.8 
Public relations

The Committee recommended that high public visibility for HYDROLARE should be ensured by the following:

· Development of a logo

· Development and maintenance of a dedicated website

· Ensuring publicity through newsletters, leaflets, WMO publications, scientific journals, conference talks, TV programmes (such as BBC World)

· Inclusion of information for a wide public audience, such as children, on the website and in other publications

· Ensuring linkage of the website to all relevant partner institutions

· Public appearance in all media (letters, website) should be distinct from the host institution SHI, e.g. through appropriate layout and labelling

Mr Grabs confirmed his support in publicizing HYDROLARE activities in appropriate WMO publications. Mr Aladin stressed the need for a strong promotional effort, such as via television broadcasting, and in this context brought up the success story of ILEC. HYDROLARE should also be represented at the World Water Week in Stockholm, Sweden, in August 2007.

Mr Bojinski mentioned the good connections of GCOS to the United Nations Framework Convention on Climate Change (UNFCCC), which allows the activities of HYDROLARE to be brought to the attention of a global audience at a high political level. He also confirmed the interest on the part of the GCOS TOPC to be regularly informed on progress in connection with HYDROLARE.
4.9 
Training and education

The Committee concurred with Mr Frolov that HYDROLARE should have a training and education component, for example with the School of Hydrological Sciences in St. Petersburg, Russian Federation. In addition, capacity building activities should be foreseen for developing country representatives and young scientists. Mr Grabs mentioned the potential role of the WMO Education and Training Programme. Mr Aladin stressed that Russian remained the preferred language of instruction in countries from the former USSR.
5. Collaboration with international partners

5.1. Global Runoff Data Centre (GRDC)
The Committee welcomed the offer of the GRDC to provide technical advice and assistance to HYDROLARE within its resource limits. This would especially relate to the development of the database system, the metadata catalogue and communication issues.

5.2. GEMS-Water Collaborating Centre on Water Quality

The Committee stressed the need for good working relationships with the UNEP GEMS/Water Collaborative Centre on Water Quality hosted by Environment Canada on all aspects of HYDROLARE establishment and operations. In this regard, the Committee welcomed the offer of the Director of the GEMS-Water Collaborating Centre, Dr Richard Robarts, to assist and cooperate with HYDROLARE within the scope of possibilities of the GEMS-Water Collaborating Centre. 

5.3. 
International Lake Environment Committee (ILEC)
Mr Aladin, on behalf of Thomas Ballatore, confirmed the willingness of ILEC to participate in the Steering Committee for HYDROLARE, and offered ILEC’s help in the establishment and operations of HYDROLARE. The goal of organizing a world lake conference in St. Petersburg in 2013, possibly earlier, was mentioned. ILEC was using GIS software for creating lake basin maps and was willing to share experiences with HYDROLARE if needed. Mr Ballatore also proposed to assist HYDROLARE in the edition of documents in English language. 
5.4. 
Global Climate Observing System (GCOS)
Mr Bojinski presented the overall need for long-term, high quality data from lakes and reservoirs for global observations of climate variability and climate change in the framework of the Global Climate Observing System. He highlighted three recommendations (“Actions”) from the GCOS Implementation Plan (2004) concerning the establishment and operation of an international lake data centre, and the characteristics of the data made available by such a centre. From the perspective of GCOS, HYDROLARE should place great importance on the following activities:

· National Hydrological Services and other relevant institutions to submit weekly/monthly lake level/area data for the 156 Global Terrestrial Network Lakes (GTN-L, see 8) to HYDROLARE; Space Agencies to submit weekly/monthly altimeter-derived lake levels to the HYDROLARE (Action T6)

· National Hydrological Services and other relevant institutions to submit weekly/monthly lake level and area data measured during the 19th and 20th centuries for the 156 GTN-L lakes to HYDROLARE (Action T7)

· National Hydrological Services and other relevant institutions, and Space Agencies, to submit weekly surface and sub-surface water temperature, date of freeze-up and date of break-up of 156 priority lakes in GTN-L to HYDROLARE (Action T8)

The Committee further stressed the necessity for the leadership of HYDROLARE to foster collaborative links with relevant organizations covering operational aspects of the management of lakes and reservoirs, science issues and both in situ as well as satellite observations of relevant variables of lakes and reservoirs, foremost water levels that need to be converted into volume changes of water stored in lakes and reservoirs.
6. Activities and Milestones until end of 2008

Based on the discussions on deliverables of the Centre priority activities, the Committee agreed on a set of milestones for HYDROLARE until December 2008 (see Annex 9). The Committee recommended that the next meeting should be held late in 2008, once HYDROLARE has started its operations.
7. Concluding remarks
In closing, Mr Frolov on behalf of ROSHYDROMET and Mr Vuglinsky on behalf of the State Hydrological Service expressed their satisfaction over the results achieved by this first meeting of the Steering Committee of HYROLARE. They thanked participants for their active contributions and expressed the expectation that the cooperative spirit would remain high in the coming critical months when HYDROLARE will be physically established. Mr Frolov also assured the Committee to further facilitate consultations with the Foreign Ministry to get the Memorandum of Understanding signed between ROSHYDROMET and WMO. In response, the Russian Academy of Science congratulated the Committee on this important step towards the establishment of HYDROLARE. On behalf of WMO, Mr Grabs welcomed the outcomes of the meeting that will form the basis for the development and operation of HYDROLARE. He particularly thanked ROSHYDROMET and the State Hydrological Institute for their efforts to organize this meeting and SHI staff and participants for their presentations and contributions. He also thanked SHI for the hospitality, which in no little manner helped to achieve the objectives of the meeting.
The meeting closed on 15 June 2007 at 16:30.

Annex 1

List of Participants

Prof. Nikolay Aladin

Laboratory of Brackish Water Hydrobiology

Zoological Institute of Russian Academy of Sciences

Universitetskaya nab. 1

199034 St. Petersburg

Russian Federation

Phone: +7 812 328 4609

Fax: +7 812 714 0444

E-mail: aral@zin.ru
Dr. Zanna Balonishnikova

Scientific secretary

State Hydrological Institute

2nd Line, 23

199053 St. Petersburg

Russian Federation

Phone: +7 812 323 35 18

Fax: +7 812 323 10 28

E-mail: ishiklom@zb3627.spb.edu
Dr. Ludmila Barinova

Senior scientist

State Hydrological Institute

2nd Line, 23

199053 St.Petersburg

Russian Federation

Phone: +7 812 323 12 61

Fax: +7 812 323 10 28

E-mail: ggigwk@sg3309.spb.edu
Dr. Stephan Bojinski

Global Climate Observing System (GCOS)

c/o World Meteorological Organization

Case postale 2300

7bis, Avenue de la Paix

1211 Geneva 2

Switzerland

Phone: +41 22 730 8150

Fax: +41 22 730 8052

E-mail: sbojinski@wmo.int
Dr. Alexander V. Frolov

Deputy Head

Federal Service for Hydrometeorology and Environmental Monitoring (ROSHYDROMET)

Novovagan’kovsky Lane, 12

123995 Moscow

Russian Federation

Phone: +7 095 252 0313

Fax: +7 095 255 2269

E-mail: afrolov@mecom.ru
Dr. Wolfgang Grabs
Chief, Water Resources Division
Hydrology & Water Resources Department
World Meteorological Organization
Case postale 2300
7bis, Avenue de la Paix
1211 Geneva 2
Switzerland
Phone: +41 22 730 8358
Fax    : +41 22 730 8043
E-mail: wgrabs@wmo.int

Dr. Tatyana Gronskaya

Senior scientist

State Hydrological Institute

2nd Line, 23

199053 St.Petersburg

Russian Federation

Phone: +7 812 323 32 80

Fax: +7 812 323 10 28

E-mail: aresh@rol.ru
Dr. Sergei Gusev

Deputy Chief

Centre of Water Cadastre

State Hydrological Institute

2nd Line, 23

199053 St.Petersburg

Russian Federation

Phone: +7 812 323 12 61

Fax: +7 812 323 10 28

E-mail: ggigwk@sg3309.spb.edu
Dr. Natalyia Lemeshko

Head, Lake and reservoirs Laboratory

State Hydrological Institute

2nd Line, 23 

199053 St.Petersburg

Russian Federation

Phone: +7 812 323 32 80

Fax: +7 812 323 10 28

E-mail: natlem@mail.ru
Dr. Ulrich Looser

Head, Global Runoff Data Centre (GRDC)

c/o Federal Institute of Hydrology (BfG)

Am Mainzer Tor 1

56068 Koblenz

Germany

Phone   +49 261 1306 5224

Fax     +49 261 1306 5280

Email   looser@bafg.de, grdc@bafg.de
Prof. Igor Shiklomanov                                                         

Director

State Hydrological Institute

2nd Line, 23

199053 St.Petersburg

Russian Federation

Phone: +7 812 323 35 17

Fax: +7 812 323 10 28

E-mail: ishiklom@zb3627.spb.edu
Prof. Valery Vuglinsky
Deputy Director for science

State Hydrological Institute

2nd Line, 23

199053 St.Petersburg

Russian Federation

Phone: +7 812 323 34 58

Fax: +7 812 323 10 28

E-mail: vvuglins@vv4218.spb.edu
Annex 2
Agenda

14 June

10.00-10.20
Main objectives of HYDROLARE and preliminary steps to its establishment (Prof. I. Shiklomanov, SHI)

10.20-11.00  
Terms of Reference of the Steering Committee (Prof. V. Vuglinsky, SHI)

11.00-11.30
Coffee break

11.30-11.45
Main results of the first Planning meeting on the establishment of  HYDROLARE, of  01.11.2006 (Dr.W.Grabs, WMO)  

11.45-12.30 Current activity of HYDROLARE (Prof. V. Vuglinsky, SHI)

Memorandum of Understanding;

HYDROLARE Infrastructure and Staff;
Financing.

12.30-14.00
Lunch break

14.00-15.00
General operating policy of HYDROLARE

· Legal base of operation (Prof. V. Vuglinsky, SHI)

· Ownership of the Centre and its data holdings (Prof. V. Vuglinsky, SHI)

· Collection of data and information (Dr. T. Gronskaya, SHI)

· Communication with countries and institutions (Dr. W. Grabs, WMO)

· Reporting lines and responsibilities of the Centre (Dr. W. Grabs, WMO; Prof. V. Vuglinsky, SHI)

15.00-15.30
Coffee break

15.30-16.00
Metadata and database structure (Dr. S. Gusev, SHI)

16.00-17.00
Discussion

19.30

Reception

15 June

10.00-10.20
International collaboration with external partners (Dr. W. Grabs, WMO; Dr. Ulrich Looser, GRDC; Dr. Stephan Bojinski, GCOS)

10.20-10.40
Generation of database products (Dr. T. Gronskaya, SHI)

10.40-11.00
Development of milestones for the next 24 months (Dr. W. Grabs, WMO; Prof. V. Vuglinsky, SHI)

11.00-11.30
Coffee break

11.30-11.45
Next meeting of the Steering Committee (Dr. W. Grabs)

11.45-12.00
Any other business

12.30

Closing of the meeting

(Intentionally Blank))

Annex 3

PLANNING MEETING ON THE ESTABLISHMENT OF AN INTERNATIONAL DATA CENTRE ON THE HYDROLOGY OF LAKES AND RESERVOIRS (HYDROLARE)

State Hydrological Institute, St Petersburg, Russia, 1 November 2006

Final Report of the Meeting

1.
Background

First discussions between the State Hydrological Institute (SHI) and WMO on the establishment of an International Centre of Data on the Hydrology of Lakes and reservoirs were held in early 2001 and a first proposal had been developed in April 2001. At the 54th session of the WMO Executive Council (EC) in June 2002, the representative of ROSHYDROMET proposed to establish an “International Data Centre on the Hydrology of Lakes and Reservoirs (HYDROLARE)” at the State Hydrological Institute (SHI) in St Petersburg.  The EC noted an urgent need in hydrological data on lakes and reservoirs on the global scale for the assessment of water resources and climate research, appreciated the efforts of the Russian Federation on the creation of the International Centre of Data on Hydrology of Lakes and Reservoirs and called for its establishment as soon as possible. The WMO Commission for Hydrology (CHy) further supported the proposal at its 12th session in November 2005. The necessity to establish an International “Data Centre on the Hydrology of Lakes and Reservoirs” was also discussed at the Second session of the Project “Global Terrestrial Network - Hydrology” (GTN-H), held in July 2005. The Implementation Plan of the Global Climate Observing System (GCOS) in support of the UNFCCC also contains proposed actions towards the establishment and operation of such a Centre. 

Following a letter from Dr Bedritsky to WMO in June 2006 reiterating the firm intent to establish the Centre at the SHI and a consultation meeting between representatives of SHI and ROSHYDROMET in Moscow in July 2006, it was agreed to hold a planning meeting at SHI, St. Petersburg with a representative of the WMO Hydrology and Water Resources Programme. Annex 1 [NOT IN THIS REPORT] contains the list of participants and Annex 2 [NOT IN THIS REPORT] contains the agenda of the meeting. Annex 3 [NOT IN THIS REPORT] contains the Glossary of the abbreviations used in this report. 

The principal objective of the meeting was to discuss and agree on the steps leading to the formal establishment of the Centre and its operation. The updated proposal (May 2006) on HYDROLARE served as reference document and is attached as Annex 4 [ANNEX 4 IN THIS REPORT] to this report.

2.
Preparatory steps to formally establish the Centre

The SHI has submitted to ROSHYDROMET a detailed requirements document including the financial proposal that also includes renovations/upgrade of the physical infrastructure at the SHI to house the Centre. SHI expects that allocation of financial resources that would include resources to employ professional and technical staff of the Centre would be allocated latest by the end of February 2007 for an initial pilot phase period of 2 years with the intent to continue core-funding based on the experience in the first two years 2007-2008. 

It was agreed that the Centre would operate under the auspices of WMO based on a Memorandum of Understanding (MoU) between ROSHYDROMET and WMO in analogy to a MoU signed between WMO and the International Groundwater Resources Assessment Centre (IGRAC) that had been established in the Netherlands. 

Participants further agreed that steps will be undertaken to establish an International Steering Committee (SC) for HYDROLARE and to confirm a first meeting of the SC for early April 2007, after the expected formal announcement of the establishment of the Centre by ROSHYDROMET in a formal letter to WMO. Participants noted that the announcement by ROSHYDROMET of the establishment of HYDROLARE and the first session of its Steering Committee at the 15th session of the WMO Congress (Cg-XV) in June 2007 would be welcomed.

In parallel to the steps envisaged above, SHI agreed to prepare documents on the metadata requirements for the Centre that are essential for the regular collection of observational data and a technical description of the existing structure and functions of the database system already used for Russian lakes and reservoirs at the SHI.

SHI and WMO together will consolidate the HYDROLARE document mentioned above including the more detailed identification of lakes and reservoirs to be selected for regular observations in collaboration with relevant institutions. 

3.
Governance of the Centre (including Russian organizations, international partners, formation of the Steering Committee etc)

The Centre will operate under the auspices of WMO and its activities would be agreed upon by an International Steering Committee in consent with SHI as the host of the Centre and WMO in analogy to the functions and the operation of the Steering Committee of WMO. It was agreed that a relatively small core Steering Committee (SC) will be formed that can be supported on an ad-hoc basis by additional invited experts and/or representatives of relevant national and international organizations.

It was proposed that the International Steering Committee should comprise of the following members:

· State Hydrological Institute (2, one member being the Chairperson, the other the Head of the Centre);

· WMO (1);

· UNEP (1), representing the UNEP – GEMS-Water Collaborative Centre on Water Quality

· UNESCO-IHP (1);

· GRDC (1);

· ILEC (1).

The SC, during its first session will then decide, whether further members should be included. Participants agreed that the following further organizations should be invited for the first constituent session of the SC: GCOS, GTOS, GTN-H, GEO-Secretariat and possibly the European Space Agency (to be determined later). In addition, representatives of the following countries/regions with a special interest in large lakes and reservoirs should also be invited to increase stakeholder-interest in the activities of the Centre: China, Canada, USA, Finland and Central African countries (to be determined).

The meeting also discussed the value of technical cooperation with other organizations and data Centers and concluded that the support of ILEC, GRDC and the GEMS-Water Collaborative Centre in Burlington, Canada would be crucial for a rapid start-up and operation of the Centre. In particular, the cooperation with the GEMS-Water Collaborative Centre, operated by Environment Canada is welcomed since Canada has voiced its strong interest in HYDROLARE and its willingness – in principal – to technically assist HYDROLARE with its GEMS-STAT software and even mirror its database. Details of such collaborative agreements will be negotiated directly between SHI and Environment Canada as well as with GRDC and ILEC.

4.
Objectives and deliverables of the Centre

In principal, participants agreed to the content of the HYDROLARE document in Annex 4 [ANNEX 4 IN THIS REPORT]. Recognizing the large and varied user groups of HYDROLARE data and information and the overall objective to contribute to the rational management of water resources, the main objective will be to monitor the volumetric change and variability primarily of unregulated but also regulated large lakes and reservoirs. This could also include observations of the thermal regime of lakes and reservoirs and other observations that are feasible and relevant with regard to management practices of lakes and reservoirs and the detection of climate signals in the hydrological properties of lakes and reservoirs.

In detail, the objective of the Centre will be the 

Establishment, development and regular update of international database on hydrological regime of lakes and reservoirs in order to:

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

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

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

4.1
Principal expected outputs will be:

1. Basic data on permanently studied lakes and reservoirs of the world collected and processed, including physiographic and morphometric characteristics of water bodies and their catchments.

2. Inventory of existing monitoring systems on lakes and reservoirs on a global scale.

3. Inventory of existing data of permanent hydrological observations on lakes and reservoirs on a global scale.

4. Database on long-term time series of lakes and reservoirs having permanent hydrological observations on a global scale.

5. Preparation of basic processing and presentation tools for lakes and reservoirs data and distributed to member countries.

6. Analysis and assessment of spatial and temporal tendencies of lakes and reservoirs hydrological elements 

4.2
Scope of main activities

The preliminary scope of activities and products would match those mentioned in the HYDROLARE document in Annex 4 [ANNEX 4 IN THIS REPORT]. Participants recognized that the Steering Committee would review the planned activities and products and would then suggest amendments to the current scope of activities of the Centre.

Central to the operation of HYDROLARE will be the collection of both historic and regularly updated data and information of selected large lakes and reservoirs both managed and unregulated, worldwide. The initial collection of data may come from a variety of sources including from organizations that have already collected subsets of historical data and time series of data. Further, the continued stream of incoming data and information needs to be institutionalized with the assistance of WMO and efforts by the operators of HYDROLARE in cooperation with other partners. 

4.3
Data policy

The Centre will develop and implement a data policy, which is in line with relevant resolutions of WMO, in particular with WMO Resolution 25 (Cg XIII). The detailed formulation of the data policy would be in analogy to the data policy of the GRDC that will be adapted to the specific conditions of operation of HYDROLARE.

5.
Administrative issues (staff and financial resources etc)

SHI reported that in its requirements document to ROSHYDROMET, request was made for four professional staff and support staff to operate the Centre in line with typical staff configurations of comparable Centres. This includes the Head of the Centre, a scientist, database manager, data technician and secretarial as well as administrative support.

6.
Technical issues 

SHI confirmed that considerable technical know-how and infrastructure exists at SHI to jump-start the Centre operations. This includes database software, developed at SHI, output generators (yearbooks of lakes and reservoir data and information) data quality control and database management functions. There is an additional need for data visualization including GIS-based data, the management of metadata information and large objects, automatic and supervised generation of defined regular analytical products that need to be supported by updated/amended database management functions. Provision of user services, including dissemination of data and information, based on a web-based platform, as well as the generation of tailor-made products need to be discussed in more detail. The necessity for technical cooperation with external partner organizations such as Environment Canada and the GRDC has been recognized as an important component in the establishment and operation of HYDROLARE. Details need to be worked out with these organizations/institutions with the advice of the International Steering Committee.

Participants agreed that these issues should be addressed as soon as possible with relevant partners in an informal manner until HYDROLARE has been officially established. It was also mentioned that it would be useful to organize a small technical meeting on these issues back-to-back to the first session of the SC in April 2007. 

7.
Time schedule

The participants of the meeting envisaged the following dates and timelines:

i. Preparation of the Draft Memorandum of Understanding (WMO, SHI): 
12-2006

ii. Preparation of metadata document and database structure document (SHI):
03-2007

iii. Identification (preliminary) of data holdings (SHI):



02-2007

iv. Information of prospective members of the Steering Committee (WMO):
12-2006

v. Allocation of funds to SHI (ROSHYDROMET):



01-2007

vi. Formal letter to WMO on the establishment of HYDROLARE (ROSHYDROMET): 02-2007

vii. Signature of the Memorandum of Understanding (ROSHYDROMET, WMO):
03-2007

viii. First session of the Steering Committee (WMO, SHI):


04-2007

ix. Technical meeting on database management and requirements:

04-2007

x. Request for data and information on lakes and reservoirs:


05-2007

xi. Establishment of the HYDROLARE infrastructure and recruitment of staff:
05-2007

xii. First test operation of HYDROLARE:





12-2007

xiii. First review of HYDROLARE functions and activities:



04-2008

xiv. Further development until full functionality is achieved:


12-2008

Participants agreed that close cooperation between WMO and SHI would be essential in all planning steps leading to the full operationalization of HYDROLARE.

Annex 4

PROPOSAL FOR THE ESTABLISHMENT OF AN INTERNATIONAL CENTRE OF DATA ON HYDROLOGY OF LAKES AND RESERVOIRS 

(HYDROLARE)

(Status: 06-2006)

Role and Importance of Lakes and Reservoirs Water Resources

Lakes of the world are the important reservoirs of water used in industry, agriculture and domestic water - supply recreation, fishery, hydro - electric power generation and transport. The absence of the natural lakes leads to construction of artificial reservoirs for water storage, flood regulation, power generation and other purposes. The utilisation of water bodies in aesthetic purposes becomes one of their very important functions. Water resources of lakes and reservoirs are the most stable and readily available source of fresh water on our planet.

The total number of world lakes can be calculated only approximately. According to up-to-date research there are about 4,000,000 lakes on the Earth. The data are available only for the largest natural lakes in all regions of the world. But in some countries the data on water resources even for the largest lakes are very approximate.

The largest lakes are those with water surface area above 100 km2 .  The total storage in 145 largest lakes of the world is equal to 168,000 km3. Taking into the consideration that the total storage in small lakes is equal to 5% of that volume one should calculate the total volume of water in lakes that is equal to 176,400 km3. The storage of fresh water lakes is equal to 91,000 km3 while the storage of saltwater lakes is equal to 85,400 km3  (“World Water Balance, 1978).

The large water storage is located in artificial reservoirs which construction is connected with power stations, development of irrigation and regulation of floods. The most part of reservoirs is constructed in 20-th century. The total storage of water in 10,000 operating reservoirs of the world is equal to 5,000 km3 and their working storage is about 2,000 km3  . The reservoirs of the world regulate 14% of the total annual rivers’ runoff (“World Water Balance, 1978).

The construction of large reservoirs changes seasonal distribution of runoff but leads to the considerable changes of thermal, ice, dynamic, chemical and biological characteristics of water bodies.

Inland water bodies are often located in several countries that’s why planning and co-ordinating efficient development and sustainable management of water resources with respect to quantity and quality should be very actual for all countries

The preventing of negative phenomena on lakes and reservoirs (catastrophic decrease or increase of water storage, deterioration, contamination, eutrophication, siltation and so on) and their rational use are impossible without reliable database of long-term observations of world lakes’ and reservoirs’ hydrological regime.

The Need for Global Data on Lakes and Reservoirs 

The approach to inland water bodies as natural unit having only local importance and negative phenomena on them not taking into the consideration global processes does not contribute to better understanding of general regularities and development of strategy for rational management of lakes’ and reservoirs’ water resources. 

It is worthwhile noting that:

Lakes and reservoirs are widely spread on all continents. In some countries lakes cover vast part of area (for example, in Canada 7.9% of area is covered by lakes, in north-western regions of Russia –10% and in Finland –12 %). On global scale the water storage in rivers for each concrete time period is less than 2% of water stored in lakes and reservoirs (“World Water Balance”1978);
Catchments of the largest water bodies and vast lake districts (with natural origin) as a rule are located within the limits of several countries;

According to UNEP/ILEC the most serious global problems of inland water bodies are decrease of water storage (the Aral Sea, Lake Chad), contamination with toxic chemicals, eutrophication, acidification, accelerated siltation and extinction of indigenous ecosystem and biota;

Having certain inertness lakes receive, transform and intensify climatic signal. And the hydrologic characteristics of lakes most adequately reflect changes of climate. So analysis of temporal and spatial variability of lakes’ dynamics should contribute essentially to global research of climate change;

Lakes and reservoirs being the accumulative parts of drainage network store contaminants in water and bottom sediments. In due course it results in the secondary contamination of water bodies and out flowing rivers;

Construction of reservoirs to a large extent impacts to seasonal and annual distribution of rivers runoff, thermal and ice conditions of water bodies. It influences at the local scale on climatic conditions of bordering areas, changes chemical content of surface water and biota of water bodies. The long-term data of observations on constructed reservoirs play an important role in planning new reservoirs and predicting the reservoirs’ influence on environment;

Permanent observations on hydrological characteristics of some water bodies count several centuries or decades (for example, Lake Siva –Japan observations on ice on date are from 15-th century; observations on lake level and outflow from Lake Ladoga began in 1859 and for Lakes Saimaa and Baikal accordingly from 1867 and 1887);

It is paradoxical that biotic components of ecosystems of the main part of the largest global lakes are studied better than abiotic. This does not permit further development of knowledge of ecosystem functioning as a whole;

The lack of long-term information for the large number of lakes and lake districts (morphometry, hydrological and hydrochemical regimes) does not permit to plan and carry out measures for conservation of water bodies and sustainable development of area.

On a global scale existing lakes and reservoirs monitoring systems are inadequate and thus datasets from different part of world cannot be compared. There are regions with lack of permanent information on the main hydrological elements. Existing international experience should be useful for development of lakes monitoring in those countries where such observations are absent.

Hence, there is an imperative need for the establishment of international database uniting long-term data of observations on hydrological regime of inland water bodies as well as the development of the world lakes and reservoirs monitoring system.

Concept of Centre Development

Background

The standard hydrometeorological observations have been held at about 250 lakes and reservoirs of Russia at different periods. Since early 30-es the observations are carried out according to the common methods using standard instruments and equipment.

In 1986 in the State Hydrological Institute (SHI) the specialized data bank of the State Water Cadastre  “Lakes and Reservoirs” has been put into the operation used for the automatic treatment of the hydrometeorological observation data on lakes and reservoirs.

The bank keeps the following information:

· Passport data on water bodies;

· Passport data on gauges on lakes and reservoirs;

· Annually replenished data of hydrometeorological observations near shore and/or at water bodies’ water surface;

· Data of annual generalization in the form of hydrological annuals.

The data bank is destined for solving several problems:

· Archiving and keeping of inquiry data and data of annual generalization;

· Renewal and addition of the passport data on water bodies and gauging sites on them;

· Input and control of data of current observations in the regime of dialogue and their load into the data base;

· Management of the data base;

· Treatment of the observation data with the output of the results in the form of tables of hydrological annual and annual generalization for the fulfilment of the long term time series in the automatic regime and the regime of dialogue;

· Issue of data due to requirements;

· Water balance calculations.

The work with the data bank is based on requirements. The spatial and temporal diapason of the information issue is quite wide. The requirements should be implemented for gauge, reservoir or lake as a whole, administrative and geographical regions as well as per day, month, year and any other intervals of time.

The preparation of the hydrological annuals on the regime of lakes and reservoirs grouped by the territories of the regional departments of the Russian Hydrometeorological Service is one of the most important functions of this bank. Another task of the bank is the periodic publication of reference books summarizing long- term observation data on lakes and reservoirs of this country for needs of different branches of country’s economy.

The following information on lakes and reservoirs is presented in the hydrological annuals:

· list of gauges on  lakes and reservoirs information on which are placed in an annual;

· water level at gauges and mean lake level for lakes and reservoirs;

· surface water temperature near shore and at the lakes surface area;

· water temperature at different depths;

· heat content of water storage;

· ice cover duration at gauging site;

· ice thickness and snow depth on ice near shores and on ice profiles;

· recurrence of different wind speeds and wind directions;

· water balance;

· waves;

· currents.

Now-a-days reference books “Long-term data on inflow to the reservoirs of the largest hydroelectric plants of Russia” and “Long-term data on ice conditions of the largest lakes and reservoirs of Russia” are prepared in the State Hydrological Institute on the basis of  the data bank on lakes and reservoirs summarizing data for the XX century.  

Besides the data base the SHI keeps the long-term time series of observations on lakes and reservoirs of all republics of the former USSR up to 1988. 

Overall Objective of Centre

Establishment, development and regular update of international database on hydrological regime of lakes and reservoirs in order 

to stimulate the development of the global monitoring system on lakes and reservoirs for rational use, preservation and management of their water resources.

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

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

Specific long-term objectives

1. To develop standard procedures for collection and processing of comparable basic data on lakes and reservoirs of the earth based on the international experience (Annex).

2. To review the state and changes of the largest lakes and reservoirs water resources under the impact of climatic and human factors periodically.

3. To review the state and changes of water resources of lakes districts of the world under natural and human factors.

4. To promote adequate lakes and reservoirs hydrology monitoring systems, including collection, processing and dissemination of  hydrological data as a part of sustainable resource management and protection strategies.

5. To increase public awareness of lakes and reservoirs as a multi-functional resource, and the strategic importance of  water bodies. 

Functions of the Centre

The Centre will operate under the auspices of WMO and a detailed protocol, which will be developed by an International Steering Committee of the Centre and agreed by WMO. It is anticipated that other UN organizations with responsibilities in freshwater matters such as UNESCO and UNEP will also, amongst others be represented in the Steering Committee for HYDROLARE.

 In particular, the centre will: 

contribute important information for decision-making on  regional and global scales concerning water resources of inland lakes and reservoirs;

improve of data collection, processing, analysis and monitoring;

assist  WMO member countries in the analysis and improving monitoring systems on lakes and reservoirs;

support the exchange of information. 

The centre should function on the basis of free of charge dissemination of information (used for non-commercial purposes) for governmental, scientific, educational, projecting, public and commercial institutions.

Expected Outputs

The scope of the expected outputs is subject to the availability of data and/or the resources provided to the Centre

1. Basic data on permanently studied lakes and reservoirs of the world collected and processed, including physiographic and morphometric characteristics of water bodies and their catchments.

2. Inventory of existing monitoring systems on lakes and reservoirs on a global scale.

3. Inventory of existing data of permanent hydrological observations on lakes and reservoirs on a global scale.

4. Database on long-term time series of lakes and reservoirs having permanent hydrological observations on a global scale.

5. Preparation of basic processing and presentation tools for lakes and reservoirs data and distributed to member countries.

6. Analysis and assessment of spatial and temporal tendencies of lakes and reservoirs hydrological elements 

Expected Activities and Products

1. Preparation of questionnaires for collection existing information on basic data of monitoring on lakes and reservoirs and distribution to member countries.

2. Follow-up by on-site country visits to national lakes and reservoirs data centres.

3. Establishment of a computer lakes and reservoirs database.

4. Presentation of existing information on lakes and reservoirs, using homepage  and publications.

5. Distribution of data catalogues for lakes and reservoirs to member countries.

6. Standard tools for data processing and presentation will be selected and distributed to member countries.

7. Approved data transmission formats to be used by member countries will be established.

8. The basic data on global lakes and reservoirs (physiography, morphometry, lakes level, ice conditions, etc.) will successively be updated and processed.

9. Analysis and interpretation of lakes and reservoirs hydrological data. 

10. Analysis of spatial and temporal variability of lake’ districts hydrological regime    for evaluation of the most representative water bodies reflecting climatic changes on the regional scale.

11. Calculation of water balance of the world largest lakes for assessment factors influencing the variation of lakes water resources.

12. Based on monitoring data on hydrological components trends in lakes and reservoirs will successively be analysed and assessed.

13. Trends in the global lakes’ water resources situation will be published using homepage and newsletters.

14. Overviews and statistics on lakes and reservoirs water resources, their management and use will be prepared, and distributed to member countries.

15. Development of lakes’ district GIS using lakes’ districts of the north-western Russia and eastern Finland (as a case study)as a basis for rational management of lakes’ water resources in border areas.

Resources Required

This proposal suggests the development of global database on the basis of the existing in the State Hydrological Institute database of permanent hydrological information data on the lakes and reservoirs of the former USSR.

Human Resources

Two hydrologists including a Head of the Centre, with a strong background on lakes and reservoirs hydrology, supported by one database manager and one technical secretary.

Basic Equipment 

Advanced computer systems with large storage capacity and adequate application software to develop a worldwide-database and peripheral equipment and software for database and GIS; drawing and colour printing (scanner, digital camera, etc.)

[The following paragraphs have to be changed. The core operational budget needs to come from Russian sources as indicated in the covering letter. This includes human resources and infrastructure, communication, travel and computer facilities. One could express the expectation that WMO would assist SHI to acquire up-to-date computer facilities.

Additional funds can only be obtained in project related services, similar like GRDC could obtain funds from UNEP and, i.e. to support on a case-bay case basis co-funding of travels from various sources. WMO will of course assist SHI to acquire data and information and to promote the aims, objectives and activities of HYDROLARE. ]

Operational Budget

An additional budget is required for:

1. additional salary for the Centre workers to the level of mean salary for the specialists of the same qualification in member countries;

2. international communication;

3. publication of reports,

4. international travels.

From past experience of work in NIS the collection of data by mail contact is insufficient and personal contact will be needed with professionals in charge at country level. 

-------------------------------------------------------------------------------------------------------------

The database will initially keep the following information:

1. data and information on water bodies ( including morphometric curves)

2. data and information on gauges on lakes and reservoirs;

3. annually updated data of hydrometerological observations near shore and at lakes and reservoirs’ water surface:

· water level at gauges and mean lake level for lakes and reservoirs (mean for month and for the first date of month)

· defined changes in water storage (monthly)

· inflow/outflow data and other water balance components  where available.

· ice conditions.
&&&&&&&&&&&&&&&&&&&&

Annex 5

MEMORANDUM of UNDERSTANDING

 FOR COOPERATION 

BETWEEN: THE RUSSIAN FEDERAL SERVICE FOR HYDROMETEOROLOGY AND ENVIRONMENTAL MONITORING  

AND: THE WORLD METEOROLOGICAL ORGANIZATION 

Preamble: Subject matter of this Memorandum of Understanding is the formalization of cooperation between the International Data Centre on the Hydrology of Lakes and Reservoirs - herein referred to as HYDROLARE - that is hosted and operated by the Russian Federal Service for Hydrometeorology and Environmental Monitoring (herein referred to as ROSHYDROMET) and the World Meteorological Organization (herein referred to as WMO);

1.1
Noting that WMO coordinates and promotes global operational and scientific activities to allow increasingly prompt and accurate information services concerning weather, climate and water resources for public, private and commercial use, and in particular, that activities of WMO in hydrology and water resources are designed, among others, to monitor and assess  water resources in support of integrated water resources management, to support global and regional water cycle assessments and climate monitoring, and to prevent hydrological disasters;

1.2
Noting that ROSHYDROMET – through its State Hydrological Institute – has national responsibility to collect, analyze, interpret and disseminate all data and information on the hydrology of surface water bodies of the Russian Federation, including the hydrology of lakes and reservoirs; and that the same Institute has a track record on international cooperation projects, including activities related to the hydrology of lakes and reservoirs;

1.3
Noting the recognition by the WMO Executive Council at its 54th session (Geneva, June 2002) for the urgent requirement of hydrological data on lakes and reservoirs on a global scale for water resources assessment and climate research; noting the proposal by the Russian Federation to the 56th session of the WMO Executive Council (Geneva, June 2004) to establish a Global Data Centre on Hydrology of Lakes and Reservoirs at the State Hydrological Institute in St Petersburg (Russian Federation); noting the recommendation by the 2nd session of the Global Terrestrial Network – Hydrology (GTN-H) coordination panel meeting (Koblenz, July 2005) as well as by the GCOS/GTOS Terrestrial Observation Panel for Climate (TOPC) related to an international data centre for lake and reservoir data; and noting the letter sent by the WMO Permanent Representative of the Russian Federation and the Head of ROSHYDROMET, Dr A. Bedritsky, to WMO on 16 June 2006, reaffirming the Russian Federation’s intention to establish HYDROLARE;

1.4
Further noting that ROSHYDROMET has assumed responsibility to operate and host the International Data Centre on the Hydrology of Lakes and Reservoirs (HYDROLARE) under the guidance of an International Steering Committee;

1.5
Recognizing the importance of including  HYDROLARE as part of the family of global data centres operating under the auspices of WMO, such as the Global Runoff Data Centre (GRDC) hosted by Germany;

1.6
Recognizing further that the principal objective of HYDROLARE is  to establish, develop and regularly update an international database on the hydrological regimes of lakes and reservoirs in order to: stimulate the development of the global monitoring system of lakes and reservoirs for rational use, preservation and management of their water resources; improve the knowledge of lateral fluxes transformation within lakes and reservoirs; supply data for scientific and educational purposes, modelling, development of different global and regional projects/programmes;

1.7
Further recognizing that the administration and operation of HYDROLARE is regulated on the basis of agreements between the State Hydrological Institute and ROSHYDROMET, and through by-laws approved by ROSHYDROMET that enable HYDROLARE to fully meet its objectives under the auspices of WMO, and

2.
With a view to facilitating the effective attainment of the above objectives of HYDROLARE, WMO and ROSHYDROMET have agreed to the following:
2.1
HYDROLARE  will operate under the auspices of WMO, which means that the Centre will adhere to recommendations made by the constituent bodies of WMO with regard to the further development and activities of the Centre in support to relevant programmes of WMO;

2.2
HYDROLARE and WMO will work in close cooperation and consult each other regularly with regard to matters of common interest, so as to ensure optimum benefits for operations and research in the fields of assessment and management of water resources in lakes and reservoirs, as well as weather and climate-related aspects, including climate-related variability of the regime of lakes and reservoirs, and issues related to the water cycle;  

2.3
HYDROLARE and WMO will keep each other informed of their relevant programmes of work and projected activities which might be of mutual interest, and exchange publications concerning these and related fields, and;

2.4
ROSHYDROMET and WMO will cooperate in the development and operation of HYDROLARE. Specific activities will be defined according to the evolving needs that will be identified by both Parties and in agreement with recommendations and decisions of an International Steering Committee for HYDROLARE.

3.
ROSHYDROMET and WMO further agree that:

3.1
The establishment, maintenance and support of HYDROLARE will be under the responsibility of the hosting organization ROSHYDROMET;

3.2
Adequate administrative and infrastructural arrangements are in place to allow the functioning of HYDROLARE for serving its objectives;

3.3
HYDROLARE will engage in appropriate cooperation with national and international partner institutions, if deemed necessary by the WMO or the International Steering Committee;

3.4
HYDROLARE will provide regular information to both WMO and the International Steering Committee regarding its work and progress reached within the scope of its purpose;

3.5
The WMO shall provide HYDROLARE with advice on matters pertaining to the purpose and functions of HYDROLARE;

3.6
The WMO may provide further support, within its budgetary and resource limitations, which is consistent with the resolutions and decisions of World Meteorological Congress, the WMO Executive Council and the financial regulations of WMO with the understanding that no financial support can be claimed by HYDROLARE;

3.7
WMO may decide to withdraw its recognition of HYDROLARE as operating under the auspices of WMO upon non-fulfilment by ROSHYDROMET of the purpose and functions of HYDROLARE, or upon its non-observance of the basic conditions and obligations contained in this Memorandum of Understanding, after due consultations between the Parties;

3.8
Recognizing that the data and information provided to HYDROLARE by Members of WMO continues to belong to the providers of such data and information, whereas HYDROLARE acts as a nodal centre within the scope of its objective, both Parties agree that ROSHYDROMET will do its utmost to make adequate provisions to transfer all information held by  HYDROLARE - most notably electronic information archives and data holdings - to a successor institution in the event that HYDROLARE ceases its operation or its cooperation with WMO.

4.
This Memorandum of Understanding may be modified in writing between the Parties in the case that significant changes in the operation of HYDROLARE necessitate a reflection of changed conditions in this Memorandum of Understanding.

5.
This Memorandum of Understanding comes into effect upon its signature by both Parties. 

	A.Bedritsky 

Head,

                ROSHYDROMET 

Date: …………………


	
	M. Jarraud

Secretary-General

World Meteorological Organization

Date: ………………
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Annex 6

International Data Centre

on the Hydrology of Lakes and Reservoirs

(HYDROLARE)

Terms of Reference of the Steering Committee

1. To provide advice and overall monitoring of the activities of HYDROLARE, including the development and execution of its work plans. 

2. The Chair to organize regular SC meetings for the discussion of HYDROLARE activities (for the following 2 years annually, then, once every two ears). 

3. To support and develop international links of HYDROLARE, including effective communication with users dealing with e.g. hydrological, climatological and environmental issues.

4. To participate in international conferences and meetings concerning matters of interest for HYDROLARE; and to organize such meetings as appropriate.

5. To establish close links with other International Data Centres related to the objectives of HYDROLARE.

6. To develop and promote the HYDROLARE data exchange protocol in accordance with the established data policy of HYDROLARE.

7. To advise and support HYDROLARE in the collection of relevant global data and information.

8. To maintain close links of HYDROLARE with WMO Hydrology and Water Resources Programme and other relevant international organizations and projects.

9. To provide advice and support the preparation and distribution of HYDROLARE data and products in response to user requirements.

10. To periodically review the membership of HYDROLARE SC, to revise its Terms of Reference if needed and to invite additional experts when required.

11. To advise and support public relations activities of HYDROLARE (e.g. Newsletter, website).

12. To provide advice in the development and execution of a capacity building component.
&&&&&&&&&&&&
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Annex 7 

Personnel Requirements for HYDROLARE

[THIS ANNEX NEEDS TO BE CHANGED AS APPROPRIATE, AND COMPLETED BY SHI, IN PARTICULAR REGARDING NEEDS FOR HYDROLARE PERSONNEL AND THEIR ASSIGNED DUTIES]

[THIS TEXT IS COPIED OUT OF ANNEX 4]

Human Resources

Two hydrologists including a Head of the Centre, with a strong background on lakes and reservoirs hydrology, supported by one database manager and one technical secretary.

Basic Equipment 

Advanced computer systems with large storage capacity and adequate application software to develop a global database, and peripheral equipment and software for database and GIS; drawing and colour printing (scanner, digital camera, etc.).
[The following paragraphs have to be changed. The core operational budget needs to come from Russian sources as indicated in the covering letter. This includes human resources and infrastructure, communication, travel and computer facilities. One could express the expectation that WMO would assist SHI to acquire up-to-date computer facilities.

Additional funds can only be obtained in project related services, similar like GRDC could obtain funds from UNEP and, i.e. to support on a case-bay case basis co-funding of travels from various sources. WMO will of course assist SHI to acquire data and information and to promote the aims, objectives and activities of HYDROLARE. ]

Operational Budget

An additional budget is required for:

5. additional salary for the Centre workers to the level of mean salary for the specialists of the same qualification in member countries;

6. international communication;

7. publication of reports,

8. international travel.

From past experience of work in NIS the collection of data by mail contact is insufficient and personal contact will be needed with professionals in charge at country level. 
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156 Priority Lakes in the Global Terrestrial Network Lakes (GTN-L)
[image: image4.png]Global Terrestrial Network Lakes (GTN-L)
Priority list of 156 lakes for sustained monitoring
(established by the Terrestrial Observations Panel for Climate of the Global Climate Observing System, September 2006)

Residence Gther monitoring
Name Country Lat Long  |Elev(m) |Type Area (km2) |Regulated  [Time (yr) [ILEC purpose Palaeo-record |Comments
Abaya Ethiopia 61N 374E 1285 1160[no SAFR-001
Abert USA 4230 [120:1W 4225 148[no 3.7[SNAM-003
Albi China 445N [82:5E 522 SASI001
Alakol Kazahkstan 460N [8T4E 347 265000 0.8[SASI002
Albert (Mobutu Sese Seko/Nyanza) _|Zaire/Uganda 14N 305 615open, rit 5300]n0 AFRA1T yes
Amadeus Australia 24305 |13125E 460 850 SOCE-004
Aral Sea Kazakhstan/Uzbekistan 33800 no
Athabasca Canada 596N [108:4W 213open 7900]no SNAM-011
Austin Australia 27455 |117:30E 460 829 SOCE-005
Baghrash China 420N [87:0E 1038 1380 SASI-060
Baikal Russia 534N |1064E 456 31500]n0 A5127
Balaton Hungary 465N [17.4E 105 593]yes 2|EUR-04
Balkhash Kirgizstan (Kazaknstan!) 454N [76.2E 341 18200]n0 AST54
Bear USA 420N 1112w 1805 280 SNAM-017
Beysehir Turkey 374N |314E 1250 780]no 3|5AS1-058
Biwa-Ko Japan 35N |136.1E 86 674yes 55/A5101
Bodensee Germany/Switzerland/Austria [47:4N___|9.2E 400 539]no 45[EUR-33
Bogoria Kenya 0:2N 36.1E 960 34 SAFR-006
Boon Tsagaan Nuur Mongolia 4330 [99-1E 1131 280]no SASI003
Bositeng-hu China 42N 87.1E 1048 1010 SASI-004
Buhi Philippines 130N [123.1E 17 A5120
Buyr China/Mongolia 4748N_ [11742E 583 610 SASI061
Azerbaijan/RussialT Urkmenista
Caspian n/ran 42:0N  |50:0E 2.8 374000 SEUR-068
Chad Chad/Cameroon/Nigeria/Niger |13:2N___[14:1E 280 1540[no AFR-02 Significant reduction in recent years
Charnplain CanadalUSA 434N (732w 29 1130 2.6[NAM-38
Chany Russia 545N |774E 106 2010[no SASI-006
Chienghai China 364N |1002E 3196 4583 SASI-007
Chilwa Malawi/Mozambique 1525 [354E 622 1750[no AFR-01
Colhue Huapi Argentina 4545 [68.4W 258 810 SSAM-077
Crater USA 425N [122:6W 1882|closed, maar 530 SNAM-037
Danau Toba Indonesia 2:4N 985 905 1100[no ASHT0 |
Daviurnbu Papua New Guinea 745 T4E 15 SOCE-001
Dead Sea Israel/Jordan 314N |354E 405 810 SASI009 | yes
Deschambault Canada 556N [103.3W 324 542]no 05[SNAM-045
Diefenbaker Canada 510N [1072W 557 430[yes 25|NAMS58 |
Dongling Hu China 292N |1122E 33 2740]n0 AST
Eau Claire Canada 564N |74W 238 1250[n0 0.4]SNAM-052
Ebi China 44°55N__ [82:56E 213 1070 SASI062 |
Earidir Turkey 375N |30:5E 920 590]no 1]SASI011 |
Ennadai Canada 600N [1005W 311 668 SNAM-056
Erle Canada/USA 47N [8T.6W 174 25821]no 26]NAM-06 |
Eskimo South Canada 685N [133.0W 2 583 SNAM-058
Eyre Australia 2845|1372 -9.5[terminal playa 9,690]n0 OCE04 | highly variable |
Frobisher Canada 562N [1081W 421 516 SNAM-062
Frome Australia 30305 |139:30E 2 uncertain OCE-002 | yes
Gairdner Australia 312345 |136.0E 34 4470 SOCE-006
Gatium Panama 26 431|yes 2|SSAM-015
George Uganda 30.1E 914 250]n0 0.25AFR-10_|
Great Bear Canada 660N [1203W 186 31153]n0 124[NAM-30_|
Great Salt Lake USA AT [112:4W 1283 5000 SNAM-068 yes
Great Slave Lake Canada 620N [113.0W 156[open 28568 SNAM-069
Hammer raq 3050N__|4710E 10 1940 SASI-064
Har Us Mongolia 480N [92:10E 1153 1760 SASI-066
Hubsugtl Mongolia 51N 10228 1645 2770[no AST51
Hukun Hu (Hulun Nur) China 485N (11728 543 1731[no 4[SASI013
Hungtze China 332N |1184E 12 1960 SASI014
Huron CanadalUSA 44N (822w 176 59570]no 22.6|NAM-05
Hyargas Nuur (Khirgiz Nuur) Mongolia 49N [93:4E 1029 1407|no 2[5ASI015
lImen Russia 580N |a71E 18 982]yes 3.83|SEUR-023
Inart Finland 690N |2745E 119 1050[yes 34EUR-17
Issyk-Kul Kirgizstan 425N [771E 1606 6236[n0 AS155
izabel Guatemala 15:30N__ [89.10W 8 590 SNAM-156
Junin Peru 1118 [76.0W 4082 467|yes 256[S5AM-018
Kamilukuak Canada 614N [1022W 266 629 SNAM-077
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Kaminak Canada 621N [956W 53 554 SNAM-078
Kaoyu China 325N [1191E 6 663 SASI018

Khanka China/Russia 445N (13228 69 4150]no 0.98[5AS51-020

Khanku China/Russia 445N [132:26 69 4190]no SASI020

Khovsgol Nuur (Hovsgul) Mongolia 51.04N__|1002E 1645 2760]n0 SASI-002

Kinneret (Sea of Galilee) lsrael 325N |354E 209 170 4.8|A5109

Kivu Rwanda/Zaire 25 29:26W 1460 2220 SAFR-023

Koko Nor' China 370N |100:20E 3197 4460 SASI070

Kootenay Canada 49N [116:5W 530 389]yes 1.8 [NAM-25

Kulundinskoye Russia 79.4E 98 728]no SASI024

Kyoga (Kioga) Uganda 14N 331E 914 1720[n0 AFR15 significantly reduced in recent years 7
Lac La Ronge Canada 504N [1045W 366 1330[no NAM-117

Lac Saint-Jean Canada 484N [76:6W 100 1053[yes 0.25[NAM-10

Ladoga Russia 605N |31.2E 5 18135[n0 12.3|EUR-37

Lago de Chapala Mexico 201N [103.6W 1524 1112[yes 10.2|NAM-59

Lago di Como Italy 46:0N |9.0E 198 146 SEUR-008

Lago di Garda Italy 460N [10:0E 65 370 SEUR-018

Laguna Salada Grande Argentina 3655 [585W 2 61 SSAM-119

Leman (Geneva) SwitzerandFrance 462N |p4E 372 584 11.8|EUR07 | query number: EUR-071 (double ertry)
Lesser Slave Canada 550N [1153W 577 1170[yes 2.86[SNAM-085

TCop Nor China [40-30N__[90:30E 2 3010 SASI-108

Lough Derg Ireland 526N [8.2W 34 118[yes 0.15|EUR-22

Luang Sea Thailand 730N |100:25E 1 1290 SASI072

Maggiore taly/Switzerland 456N [s4E 194 213]no 4|EUR-05

Managua Nicaragua 123N [86:21W 37 1040 SNAM-158

Manitoba Canada 500N [985W 248 4610]yes 0.47[SNAM-088

Mar Chiguita Argentina 3045 [304W 69 1984 SSAM-220

Maracaibo Venezuela 940N |71:30W 1 13010 SSAM-127

Michigan USA 435N [86.1W 177 58016]no 99.1|NAM-03 |

Mono USA 380N [119.0W 1945 180 SNAM-096

Naivasha Kenya 055 36.2E 1890 160[no SAFR-013] yes
Namu China 304N |904E 4718 1920 SASI030 |

Nefilling Canada 663N [70.1W 30 5050 SNAM-098

Neusiedlersee Austria’Hungary 475N [16:4E 115 320]yes 35[EUR02 |

NgoringHu China 346N |974E 4269 611 yes

Nicaragua Nicaragua 11:30N__[85:30W 32 8150 SNAM-164

Nipigon Canada 495N [s8.4W 320 4510]yes 2.7 [SNAM-099

Nyasa (Malawi) Mozambique/MalawiT anzania |15 345 5000[open, rit 6400 AFR13 yes
Ohrid Macedonia ATON_ [13.0E 89[open 358 SEUR-078

Okanagan Canada 495N [119:3W 342 351|yes 52.8NAM-51

Onega Russia 615N |35:2E 35 9890]yes 12|EUR-36

Ortario CanadalUSA 434N [78.0W 75 19009no 7.9NAM-07

Oulu Finland 640N |27.0E 122 900 SEUR-074

Pajanne Finland 614N |254E 78 1100[yes 1|SEUR-042]

Pangong China/lndia 3345N _|78.43E 4248 600 SASI076

Patzcuaro Mexico 2035 130 SSAM-145 yes
Peipu Estonia/Russia 570N |3052E 30 4300 SEUR-075

Poyang Lake China 29N 116.1E 16 3210[no 9.7[SASI033

Pyramid USA 400N [119:4wW 1160 453 50[NAM-23

Qilin (Ziling) China 315N |315E 4530 1640 SASI035

Reindeer Canada 572N [1024W 357 5650]yes SNAM-116

Rotorua NZ 3805 |176.1E 280 80]yes 1.2[0CE03

Rudolf Ethiopia/Kenya 330N |36:0E 427 6400 SAFR-027

Rukwa Tanzania 8:5N 32:25E 793 3000 SAFR-028

Salton Sea USA 332N |11551W 70 950 SNAM-169

Sandy Canada 520N [93:4W 276 508 SNAM-

Sasykkol Kazahkstan 465N [46.5E 368 736]n0 0.78[5AS51-036

Scutari Albania 420N [19:0E 121 600 SEUR-080

Seletytengiz Kazahkstan 530N |731E 64 777]no SASI-038

Seneca USA 425N [76:5W 126 175 18.1|NAM-16

Sevan Amenia 402N [45:2E 1905 1360[yes SASI-039 yes
Shala Ethiopia 73N 384E 1558 329 SAFR-016 yes
Skadar Albania 42N [19.2E 5 372]yes EUR-09

Superior CanadalUSA 473N [s8.2W 183 82367 yes 191 [NAM-04

Tahoe USA 396N [1206W 1897 499 700[NAM-02

Tai-hu China 312N |12011E 3 2428 A5126

Tanganyika Tanzania/Zaire/Zambia/Burundi|6 05 30.1E 773 open, rit 3200[n0 AFR-06 yes
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Annex 9 

Milestones until December 2008

The Memorandum of Understanding (MoU) between ROSHYDROMET and WMO is expected to be ready for signature by September 2007. As soon as this is the case, ROSHYDROMET will send a formal letter to WMO. The following milestone should be achieved in parallel to this administrative formality:
	
	Milestone
	Deadline

	1
	Preparation of questionnaire for data collection, in collaboration with WMO
	September 2007

	2
	Development of encoding system for database, taking into account WMO requirements
	September 2007

	3
	Preparation of metadata for lakes and reservoirs of Russia and other former USSR countries, for loading into the prototype data base
	December 2007

	4
	Preparation of requests for historical observational data from foreign countries, and distribution of these requests and the questionnaire via WMO
	 December 2007

	5
	Preparation of historical observational data for lakes and reservoirs of Russia, for loading into prototype data base
	January  2007

	6
	Selection of the HYDROLARE database software, and design and development of the database to a prototype level
	February 2008

	7
	First test operation of HYDROLARE
	March 2008

	8
	Preparation of historical observational data for lakes and reservoirs of former USSR countries, for loading into the prototype data base
	June 2008

	9
	First review of HYDROLARE functions and activities
	June 2008

	10
	Loading of available metadata for lakes and reservoirs of foreign countries into the database
	July 2008

	11
	Loading of historical observational data for lakes and reservoirs of foreign countries into the data base
	October 2008

	12
	Second meeting of HYDROLARE Steering Committee
	November 2008

	13
	Full functionality and operation of HYDROLARE
	December 2008
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Annex 10

Glossary 

GCOS 


Global Climate Observing System

GEMS


Global Environmental Monitoring System

GEO


Group on Earth Observations

GPCC


Global Precipitation Climatology Centre

GRDC


Global Runoff Data Centre

GTN-H


Global Terrestrial Network - Hydrology

GTN-L


Global Terrestrial Network for Lakes

GTOS


Global Terrestrial Observing System

HYDROLARE

International Data Centre on the Hydrology of Lakes and Reservoirs
ICOLD


International Commission on Large Dams

IGRAC


International Groundwater Resources Assessment Centre

IHP


International Hydrological Programme

ILEC


International Lake Environment Committee Foundation

ROSHYDROMET
Federal Service of Russia for Hydrometeorology & Environmental 




Monitoring

SHI


State Hydrological Institute (St Petersburg, Russian Federation)

TOPC


Terrestrial Observation Panel for Climate

TOPEX/POSEIDON
Ocean Surface Topography Altimeter Experiment (NASA/CNES) 

UNEP


United Nations Environment Programme

UNESCO

United Nations Educational, Scientific and Cultural Organization

UNFCCC

United Nations Framework Convention on Climate Change

WMO


World Meteorological Organization

(Intentionally Blank)










� Implementation Plan for the Global Observing System for Climate in Support of the UNFCCC (GCOS-92, October 2004); � HYPERLINK "http://www.wmo.int/pages/prog/gcos" ��http://www.wmo.int/pages/prog/gcos� 






