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Chapter 1. Project Synopsis

1.2
Overall objective(s):

To promote the sustainable development and management of the Caspian environment.

1.3
Project Purpose (or specific objective):

· Extending and refining the analyses undertaken in phase I. 

· Developing integrated regional forecasting and operational tools required by all five Caspian Sea countries to promote scientific co-operation and aids for planning for living with  fluctuating sea levels in the coastal margins of the Caspian Sea

· Providing support for strengthening monitoring networks needed for development of the region

· Promoting the long-term sustainability of the CCWLF

1.4
Planned outputs (according to Proposal ToR):

1. Contributions to the TDA and SAP and recommendations on implementation mechanisms.

2. Criteria and procedures for Regional and national hydrometric assessment.(national projects)

3. Programme of action outlining flood control and response mechanisms: surge- prone regions (national and regional projects)

4. Recommendations for improved development planning procedures (national projects).

5. Climate model outputs.( GCM climate change, regional)

6. Improved hydrometric services( national and regional projects)

7. Set of modelling tools( regional)

8. Regionally coordinated practices of data management( national projects)

9. Improved understanding of impacts and mitigation of water level fluctuations

10. Proposals for a flood management advisory service (national projects)

11. Targets and actions beyond present project

12. The holding of two workshops.

13. Seminars, as appropriate, to introduce relevant monitoring, implementation and control tools to the region.

14. A project pipeline for possible PIP.

15. A "business" plan describing the means of achieving longer-term sustainability and a regional role for the centre, through increased financial autonomy.

The Terms of Reference included in the Proposal were revised and expanded in Appendix D, Detailed Programme of Work, of the September 1999 Progress Report.  Section 2.5 Water Level Fluctuations, Chapter 2 Methodology is included as Appendix A for reference purposes. 

1.5
Project Activities (based on work programme of contractor):

The main CCWLF sustainable outputs were:

1. Contribution to TDA

2. Set up real-time 5-day surge forecasting centre

3. Set up model of Caspian Sea and Kara Bogaz Gol to investigate flood regulation

4. Identify national flood data availability

5. Set up hydrological model of Caspian basin

6. Input latest GCM outputs and water use to predict future Sea levels

7. Prepared three data bases for hydrometeorological data and scientific references, and for researchers and organisations

8. 19 Scientific reports produced by CCWLF in Stage 2 to add to the 35 prepared in Stage 1

9. Meetings held with oil companies to promote the commercial potential of the Centre 

10. Study Tour for 6 participants to UK and Denmark, September 2001

11. Workshop and Seminars and Training held on  Grid model, Surge model and Data Base

12. Identified project pipeline

13. Prepared business plan

Chapter 2. Summary of Project Progress Since the Start

2.1
Water Level Fluctuation Investigations

At the start of the Stage 1 and continuing through Stage 2, a decision was taken to cover as wide a range of studies as possible. Besides ensuring that the studies and conclusions relating to future Caspian Sea levels would be as comprehensive and extensive as possible, the aim was to set up a sustainable centre which was capable of co-ordinating and providing information needed for development planning of the region by the industrial and the public sectors.

2.2
Studies Undertaken

Through the awarding of contracts to local experts (88 in total) and EU experts’ inputs some 54 scientific and technical studies and reports have been produced. (Stages 1 & 2)

Crucial to the CCWLF studies has been the setting up of a comprehensive series of water balance, hydrological and hydraulic models for the prediction and forecast of short term and long term Caspian Sea levels and to obtain a better understanding of the system. This included:

2.2.1 Hydraulic and Hydrological Modelling

· Further development of monthly Caspian Sea water balance model

· Development of monthly model of Kara Bogaz Gol Bay for flood management

· Further development of a hydrological half-degree grid cell model of the Caspian basin, now installed in all countries and to be operated co-operatively by all Caspian Sea states. The Basin Grid model has been integrated into a framework of models, including a new monthly balance model of the Caspian Sea (derived by the Centre) and a Storm Surge Model (derived by the Centre). Outputs from the suite of models include future Sea inflows, Sea levels and flood risks, based on the probability of future Sea levels and future synoptic conditions, particularly wind speed. The model has investigated :

· Climate change scenarios

· Water use scenarios including crop types, irrigation areas etc

· The final version of the Grid model will be transferred to all 5 countries in December. Predictions of Sea levels will improve every year through more accurate simulation by larger and more sophisticated IPCC General Circulation Models. The stage has been reached where a technical committee could be set up with participants from each of the Caspian States. This committee would meet twice yearly to update the model inputs and prepare a prediction of future Caspian Sea levels annually, as more data becomes available and the GCM’s outputs improve with every year

· a storm surge flood forecasting centre within the CCWLF to provide 5-day lead forecasts of extreme flood events has been set-up with a trial operation over an 8- month period; 

2.2.2
 Climatic Studies

· The use of  known global indicators (teleconnections) as potential predictors of Caspian Sea levels has been investigated but identification of these predictors in GCM outputs proved impossible to undertake within the limits of the contract as they were not standard GCM outputs.

· Estimates of seasonal changes in precipitation and temperature in the upper Volga catchment have been made using the latest GCM outputs and a simple climate model

· Preparation of climate change inputs to Grid model for predicting Caspian Sea levels

2.2.3
Improved Monitoring

· a proposal for a WMO Caspian Sea HYCOS system as a first stage in the rehabilitation of the  Caspian hydrometric services has been proposed and is still under discussion by the countries

2.3
Set up Information Centre

· Design of systems to exchange information between the Caspian hydrometric services:

· Bibliographical data base

· Expert data base

· Hydrological data base

· The 54 Project technical reports prepared by the CCWLF to be put onto the internet at earliest opportunity. Promote the exchange of data through (1) collaboration in operating the Basin Grid Model and Surge Model in all countries (2) Putting data and technical reports on internet (3)Distributing the data bases to all countries

2.4
Co-ordination and training

· Workshops/seminars, training and Study Tour to UK/Denmark 

· Technical in-country meeting with technical experts 

2.5
Sustainability

· Identified project pipeline.

· Prepared business plan

· Held discussions with oil companies and Government

· Set up units within CCWLF for daily surge forecasts, for prediction of future Caspian Sea levels using a single model operated in all countries, and an information centre.

Chapter 3. Project Progress during Final Project Period

3.1
Introduction

The final period since the last progress report is 01 July to 6 December 2001 

In both Stage 1 and Stage 2 the duration of each the two stages of the Project exceeded the total amount of expatriate input. Because of this the CCWLF planned for the main expatriate inputs to occur towards the end of the project, when it was possible to bring together the results of local contracts that tend to run reasonably continuously throughout. The output for this current progress report period is therefore heavier than normal. The extra workload of this period has been compounded by the inclusion of a study tour to UK and Denmark and workshop and training seminars and by the non-availability of some staff due to problems associated with the war in Afghanistan. Moreover, the decision of Tacis not to provide any bridging loan funds between Stage 2 and Stage 3 has involved the Centre in devoting additional time and efforts in trying to obtain outside funding.  Without any support the Centre would collapse and any hope of the Centre becoming sustainable, the main objective of the project, would be lost. 

3.2
Hydrological Grid Model

Significant work has been achieved on the development of the Grid Model during this period. The State Hydrological Institute, St Petersburgh has completed its contractual work that involved new modules for snow melt, reservoir operations and water use and water management. Two additional contracts were awarded: one to develop a user interface for connecting the numerous models together in a single package; and the other a wide-ranging contract covering sub-basin water use, analysis of climate scenarios, model calibration, incorporating the SHI Sea balance within the Grid model and probability analysis of water level predictions. 

All the new modules and input data have been incorporated in the GRID model and a training session and handover of the model is taking place in St Petersburgh in the last week of November. The Grid Model will be handed over to the remaining countries during December.

3.3
Surge Forecasting Centre

During this period the software for the semi-automatic downloading and operation of the hydraulic model, data and graphical outputs was completed. The problem of loss of data in transmission has been resolved. Daily forecasts with a lead-time of 5 days have been run over a period of 8 months and comparisons made with recorded levels. A final evaluation of the reliability of the forecasts will be completed by the end of November.

During this final period 25 years of hourly climate historical data has been downloaded from the European Centre for Meteorological Weather Forecasting (ECMWLF) and is being run through the Caspian Sea hydrodynamic model to calculate the probability of surge levels for a range of background sea levels. This work is important for an assessment of future maximum sea levels. The probability of background sea levels calculated at one-month or 10-day intervals will be combined with the probability of the increased surge levels

3.4
Caspian-HYCOS

The CASCOM meeting in Moscow held in October could not be attended by the Centre Leader or the Project Team Leader, as the former was organising the Study Tour in UK and the latter had suffered a bone fracture. The paper proposing the integration of the CASPAS and the IPM &IS was not discussed. The Caspian-HYCOS proposal was raised at the Steering Committee meeting in Moscow later in the month. However, the acting Chairman, T Turner blocked the motion of support, stating that all the National Focal Points first needed to review the Identification Report. This report is highly technical and will therefore be passed on to the national hydrometeorological services by the NFPs, who have already been asked independently to comment but failed to do so except in one case. It is therefore a catch 22 situation. It also appears to be another example of the UNDP management trying to block any proposal that comes from the TACIS component of the Project. Russia still continues to present the major obstacle to Caspian-HYCOS and until there is a change in attitude within Roshydromet the situation is unlikely to change. If Russia continues to object to HYCOS scheme whilst other members support it then it is possible that the scheme could still be implemented with provision made for Russia to join at a later date. However, new correspondence received from RosHydromet on 28 November indicates that, at last, senior staff are reviewing the proposals for rehabilitation of the hydrometric systems submitted by the CEP, and the effective blockage presented by one RosHydromet staff member (and the father of the CASPAS project proposal) might now have been surmounted.

3.5

Databases

· In house training on ArcView GIS has been implemented

· The existing database has been integrated with ArcView

· Training in the use of the Database has been undertaken both in house and at the Seminar held in September, and participants provided with the software and user manuals

· A major Catalogue of Reports for the Caspian Sea and its Basin has been prepared

· Additional data for 14 meteorological stations and 25 hydrological stations and 31 Sea stations have been entered onto the database

· The interface and the whole system has been improved and debugged

3.6
Contracts Completed

During this period a number important contracts and reports were completed and are listed below:

Nr WLF 12E
The potential Role of Kara Bogaz Gol Bay in Mitigating Caspian Sea Level Rise, Wardlaw R.B., (September 2000), 9pp, English & Russian.

Nr WLF 13E
Review of the Roshidromet Annual, 12-monthly Caspian Sea level forecasts, Evans T. E., (December 2001), pp English & Russian

Nr WLF 14E
Predictions of Future Caspian Sea Levels, Evans T. E., (November 2001), pp English & Russian

Nr WLF 15 E 
Grid based Model of Caspian Sea Basin, Final Report, Meigh J., and Tate E., (December 2001), pp , English & Russian.

Nr WLF 16 E 
Operational Storm Surge Centre, Final Report, Consultants Report, Jensen H. R.,( November 2000), pp, English.

Nr WLF 36 L
Comparison between Monthly Sea Balance and Roshidromet method for forecasting monthly Sea Levels, Abouzyarov Z. K., (November 2001), 14pp, WLF Contract 58, English & Russian.

Nr WLF 37 L
Super Long-Range Forecasts of the Caspian Sea Meshcherskaya A., (December 2001), pp, WLF Contract 84, English & Russian.

Nr WLF 38 L
Upper Volga Daily Rainfall Corrections (Golubev Procedure), Meshcherskaya A., (December 2001), pp, WLF Contract 83, English & Russian.

3.7
Study Tour

A Study Tour took place between 31 September to 9 October for six participants from the CIS countries. Visits were made the Centre for Environment and Hydrology, Wallingford, the Thames Barrier, the Climate Research Unit, Norwich, Cambridge University, the Danish Hydraulics Institute and the Danish Meteorological Office. The tour was a great success and valuable information was gained, in particular as to the benefits of surge barriers, and on climate change scenarios and modelling in general.
3.8
Training Seminars

Training seminars were held in Almaty between 10-13 September in the offices of the CCWLF. The Seminars were attended by 20 participants from all five Caspian Sea countries for presentations, training and discussions on applications of the hydrological Grid Model, the Surge Model and the CCWLF Databases. Presentations were given by staff from the CEH, DHI and Edinburgh University, in addition to the Centre Leader and CIS experts. Interesting discussions were held, particularly with regard to predictions of Caspian Sea levels and current research at the SHI.

3.9
Sustainability of the Centre

The Centre leader with the Centre Co-ordinator Madi Kireev attended the Moscow Steering Committee meeting at the end of October and a presentation was given of the Centre’s activities. It was learned at the meeting that there was to be no TACIS financing between the 6 December the start of Stage 3 in 2003. This would certainly mean an end to the CCWLF efforts to function as a Sustainable Centre; the main objective of the project during Stages 1 and 2. This break in funding would mean the loss of trained staff, the dispersion if not loss of EU equipment, and moreover the collapse of the three major units set up, Climate Change Modelling, Surge Forecasting Centre, and the Information Centre. Most of the efforts and costs expended during Stages 1 and 2 would be effectively wasted if no bridging loan was to be provided by TACIS, and this at a time when the developed units have reached the stage when they have become productive and have real commercial potential. As a result staff time at the Centre has had to be spent on exploring the possible avenues of obtaining funding from alternative sources.

Chapter 4. Summary of Project Progress since the Start

4.1
Introduction

At the start of the Stage 1 and through Stage 2, a decision was taken to cover a wide range of Caspian Sea studies in order that outputs would be as comprehensive and extensive as possible and would lead to a sustainable centre with a viable co-ordinating role. It would also provide information needed for development planning of the region by industrial and public sectors.

The Water Level Fluctuation Centre (CCWLF) has, as two of its objectives:

· To support the relevant national institutions in all Caspian Sea countries and

· To bring together national scientists in the fields of climate, hydrology, hydraulic and water resources.

The most suitable means of achieving these goals, which are also compatible with attempting to undertake wide ranging studies, was to award contracts to individuals and to institutions; the former being the main means of support adopted. In addition, selected EU experts also had inputs to the Project to help integrate the local contract work and to transfer expertise in certain fields. As a result a total of 88 contracts have been awarded, (40 in Stage 2) and 54 reports (38 by local experts and 16 by EU experts) have been prepared during Stages 1 and 2. Each contract and report has been designed as a component in the overall programme. The method adopted has been reasonably successful, mainly because of the dire economic situation prevailing in the former USSR States which made it possible to obtain contributions from some of the most respected scientists in the region. 

Another major objective of the TOR was to try to make the Centre sustainable and to become a centre of excellence. In this regard it should be noted that the number of staff previously employed in the hydrometeorological field in Russia numbered tens of thousands, many of them qualified scientists. It is not realistic to expect that a Centre, with one part-time EU team leader and a structure which does not employ directly any local staff apart from an office manager and part-time national and technical contract co-ordinators, could become a centre of excellence advising Russia and other states on how they should conduct their hydrometeorological affairs. What was attempted was to try to make the Centre sustainable by providing it with a co-ordinating role, built around developing a number of hydrological models: one of the Basin, and others of the Caspian Sea and Kara Bogaz Gol Bay. These models need the co-operation of all countries to forecast future Caspian Sea levels. In addition a Centre was set up using a 2-dimensional hydraulic model of the Sea for forecasting storm surges in real time. Finally, an information unit was set up, partly in support of the modelling work, consisting of a series of databases and published scientific reports. These will need support from Tacis, the Government and others, to ensure satisfactory bedding down during their initial operation.

Although the target of developing a centre of excellence was somewhat removed from reality, the Centre has, in fact, come close to achieving this goal, owing to the very high quality of the local and foreign experts used, most of whom are of international standing.  . 

4.2
Choice of Location for Centre

The Water Level Fluctuation Centre is located in Almaty, within Kazniimosk, the research arm of Kazhydromet. Both organisations fall within the Ministry of Natural Resources and Environment Protection, and it is mostly staff employed by Kazhydromet and Kazniimosk who work in the Centre. In selecting the location of the Centre, the Centre Leader was conscious that Almaty was far removed from the Caspian Sea. The decision was made because of the limited number of Kazakh technical experts working in hydrometeorology in Kazakhstan, and the fact that almost all of these were living in Almaty. The situation is changing. With Atyrau now expanding as the main centre for the Kazakh oil industry there is perhaps a stronger case for setting up a sub-centre there now and transferring the main centre to Atyrau at some time in the future.

4.3
Sustainable Centres

To make the CCWLF centre sustainable the following operational units have been set up:

4.3.1
Surge Forecasting Centre 

A surge forecasting centre has been established in the CCWLF. It has been operated for a trial period of around 8 months during Stage 2. The Centre is receiving from ECMWF, Reading, UK.,  6-hourly digital regional meteorological forecast data on a 0.5 degree scale grid and, with the aid of a Mike 21 hydrodynamic model set up for the Caspian Sea, is generating 5-day forecasts of storm surge levels for locations around the Caspian Sea. It has a reasonable chance of becoming a commercial success. There may be a problem persuading the other four national organisations of the Caspian Sea countries to pay for technical advice that their own experts should be able to provide. Therefore, it is believed that one of the followup tasks of the Centre after Stage 2 should be to transfer the technical knowledge and the model to the other four countries. Costs of the purchase of the commercial hydrodynamic models and regional wind and pressure field forecasts would have to be resolved. Should the governments of the other countries agree to pay  for receiving the forecasts, this would be a highly satisfactory situation; if not, then there would still be commercial opportunities for the CCWLF in Kazakhstan and other Caspian countries. It is likely that there will need to be an ongoing collaborative maintenance agreement with DHI, to provide technical assistance and provide for updates to the system in the future.

4.3.2
Hydrological Grid Model

The final runs of the modified and improved GRID Model of the Caspian Sea basin are currently being made for GCMs outputs from HadCM3, Echam4 and CGCM1 The results will be available by the end of November 2001. The latest water use scenarios for future planning horizons have been used in the model runs. This will enable all countries to make planning decisions regarding the management of the Caspian Sea coastal regions and water developments in the Basin through use of the same basic criteria. Without such an arrangement international agreements on water management policies are unlikely to be reached. It is advisable that there is only one Centre to co-ordinate, collate, collect and distribute the necessary input data annually. This Centre, logically, should be the CCWLF. 

The suite of models to predict future Caspian Sea levels for changes in basin water use, water development and climate change, will be installed in each of the 5 littoral states at the end of November 2001. Each country will obviously continue to evaluate the effect of climate change and changes of water use in its own river basins. This is an important national requirement, but it requires a regional study with the co-operation of all countries to be able predict future levels of the Caspian Sea. It is also advisable to operate a single model covering all states. The CCWLF model satisfies this requirement. More detailed studies will be required to model changes of national water resources, but these studies should be used to assist in determining the inputs to the Grid Model. As an example, the detailed SHI model of the River Volga has been run in parallel to the Grid model to obtain improved calibration of the Grid Model 

It is proposed to establish a technical committee of one or two scientists from each of the 5 littoral states who will exchange the latest data, agree the inputs for the operational runs, select a range of scenarios to run (the model can be run in each country), and publish results. It is proposed that the Committee meet twice a year and produce a short annual report annually for the foreseeable future, which will have wide distribution throughout the region and be the prime source of information for planning authorities, research organisations, private industries etc

It is anticipated that the model will be subject to ongoing improvements over time, and a technical support agreement with CEH, UK, will be recommended. It is recommended also that the EU experts who were involved in preparing the models should also attend these meetings once a year, at least. 

4.3.3
Caspian-HYCOS Project

An Identification Report has been prepared for a WMO Caspian-HYCOS Project. This project is seen as a first step in the rehabilitation and modernisation of the monitoring network in the Caspian Sea basin, which has declined to a point where it is no longer possible to undertake feasibility studies with confidence in their results. 
The project would involve the installation of 19 data collection platforms for measuring up to 13 variables, of which the pertinent ones are water level (flows at river stations), precipitation and climate variables to estimate evaporation. Six will be sea stations whose prime purpose would be to measure water levels, four would be dedicated to surge forecasting and nine would be installed on rivers, mainly for recording inflow into the Sea. The data transmission would be through the satellite Meteosat provided free of charge by WMO. The overall cost of the Project is estimated at about $980,000 (65% of the cost is equipment). The relative high cost is due partly due to the WMO requirement of providing adequate Technical Assistance: this will be in the form of:
· training, 

· support to the NHMSs, 

· improvements to existing hydometric stations, 

· support to a Pilot regional Centre (CCWLF) to integrate activities, 

· attending Project Steering Committee meetings and 

· general backup, including evaluation and monitoring. 

It is possible that through the parallel CEP operations some of these costs may be reduced. A centre will be needed to co-ordinate the installation, training, monitoring, evaluating and general implementation of the Project. In the Identification Report it is proposed that the CCWLF is that Centre. 

Russia is still supporting the $100+million, 1997 CASPAS scheme, which has not found favour with funding agencies. The situation is further complicated by another Russian supported project, the Integrated Programme on Hydrometeorology and Monitoring and Information System (IPM&IS project), which is purported to have the support, but not the financial backing, of the Italian Government There is, however, doubt as to the integrity of this proposal. This 3-year project has an estimated cost of $6 million. The Russians see HYCOS as a rival to IPM&IS and hence there has been a serious delay in any major rehabilitation of the monitoring network.

Recently a revised proposal has been prepared that integrates some of individual proposals of the IPM &IS proposals with Caspian HYCOS and seeks to break down the single regional project into a number of national ones which would be easier to fund. RosHydromet has, on 28 November, written to state that they are now seriously considering the proposals prepared by this project for restructuring the draft project for rehabilitation of the hydrometric networks, including the HYCOS project.

4.3.4
Information Unit

(a) Data Base 

The database, which consists of three parts, hydrometeorological data, technical references and experts working on Caspian problems, is an integral part of the modelling studies. The databases are dynamic and new information is continuously being added. For example, the bibliography now contains over 1600 technical references and the hydrometric database contains 119 precipitation stations (with the oldest records dating back to 1829) and 35 sea temperature stations. Apart from basic data, the hydrometric database also includes data sequences for calculated sea evaporation, monthly inflows to the sea, rainfall over the sea’s surface etc. It is important that this ongoing project continues in tandem with the modelling work. The data sets have been quality controlled only manually and it is desirable to apply additional quality control techniques both to correct and to infill data where appropriate. Without such quality control the value of the database is reduced, although many users of hydrometeorological data automatically apply their own quality control techniques.
(b)
CCWLF Project Publications.

 During Stage 1 and 2 to date some 54 technical publications have been produced, mainly as a result of contractual work and inputs from foreign experts. All the reports have been translated into English or Russian. A list of the reports produced in Stage 2 is attached as Annex B to this Completion Report. It is intended to put the complete set of reports and part of the database on the internet.

4.4
Flood Management. 

4.4.1
Introduction

The responsibility for examining the effects of water level change and for promoting the better planning of coastal zones lies between 3 different CRTCs, for Water Level Fluctuations, Combating Desertification, and Integrated Coastal Zone Management, and the ICZM should take the lead. Many attempts have been made to ensure that the three CRTCs work together on these common issues, but without success, largely because the work plan of the CC ICZM does not include such activities, but only specific pilot studies, for which no funding was available.

The initial approach adopted therefore by the CC WLF was to award contracts to assess the availability of flood management information in each country. The results of this approach were mixed and but gave an indication of availability of information. It was apparent that extensive field studies and surveys would be needed to collect adequate information to undertake national flood alleviation studies. Such studies should be undertaken nationally but co-ordinated to include potential regional transboundary flood alleviation projects such as the regulation of Kara Bogaz Gol (see below). 

Recently, a comprehensive study into potentially flooded areas (3 different levels: +1m, 2m, and 5m) has been undertaken, but the results will not be fully available until late December.

4.4.2 Regulation of flows to the Kara Bogaz Gol

The intermittent control of the inflows and outflows to and from the Kara Bogaz Gol by means of a gated regulator or other control to attenuate the extremes of Caspian Sea levels has been investigated. Such studies, combined with predictions of future levels by use of the GRID model and Surge model, are regional in nature. They are of particular interest for new works and offshore drilling rigs under construction by the oil industry in or around the north Caspian Sea. The national measures to alleviate flooding will vary from country to country, depending on national criteria and the level of protection that each country decides to provide. National studies to evaluate the economic benefits are required. For example a detailed plan is urgently required for the City of Atyrau now that it is becoming a major international oil centre with heavy investment flowing into the area. However, it is important that this work is undertaken in conjunction with the transboundary projects such as the control of inflows to KBG. The national and regional studies are separate but not mutually exclusive. 

4.5
Other Studies

4.5.1
Climatic Studies

· The use of  known global indicators (teleconnections) as potential predictors of Caspian Sea levels has been investigated, but identification of these predictors in GCM outputs proved impossible to undertake within the limits of the contract as they were not standard GCM outputs.

· Seasonal changes in precipitation and temperature in the upper Volga catchment have been estimated using the latest GCM outputs and a simple climate model

· Preparation of climate change inputs to Grid model for predicting Caspian Sea fluctuations

· Numerous Sea evaporation studies have been undertaken 

4.5.2
Technical Reports

All these studies have been completed satisfactorily. A list and abstract of the reports completed during both Stage 1 and Stage 2 is attached in Annex B

4.6
Contributions to TDA

CCWLF staff has participated in the numerous UNDP organised TDA meetings held in Baku throughout the year.

4.7
Study Tour of UK and Denmark

A Study Tour took place between 31 September to 9 October for six participants from the CIS countries. Visits were made the Centre for Environment and Hydrology, Wallingford, the Thames Barrier, the Climate Research Unit, Norwich, Cambridge University, the Danish Hydraulics Institute and the Danish Meteorological Office. The tour was a great success and valuable information was gained, in particular as to the benefits of surge barriers, climate change scenarios and modelling in general.

4.8
Training Seminars

Training seminars were held in Almaty between 10-13 September in the offices of the CCWLF. The Seminars was attended by 20 participants from all five Caspian Sea countries for presentations, training and discussions on applications of the hydrological Grid Model, the Surge Model and the CCWLF Databases. Interesting discussions were held particularly with regard to predictions of Caspian Sea levels and work currently under investigation at the SHI.

4.9
Identify Project Pipeline

· The CCWLF has, through the PCU, followed up the HYCOS Project to identify means of funding.

· Presentations have been made to the oil industry in Kazakhstan to demonstrate the studies and tools produced by the CCWLF and to assess the prospects of receiving financial support from this source. Proposals for potential oil industry support have been  prepared.

· The establishment of an international technical committee to exchange data and run the Caspian Sea Grid model annually and publish results for widespread distribution and use

· Most of the other projects recommended are associated with follow-up studies to the present work, such as a feasibility study for a control on the entrance to Kara Bogaz Canal, national flood assessment studies for each Caspian State etc

· Setting up a Regional Climate Model (RCM) for the Caspian Sea Basin. This is essential to capture the regional detail because of the large scale of the GCM outputs. The coasts around the Sea have very different topographical and climatic features which the GCM will fail to pick up.

Lessons Learnt and Recommendations

5.1
Office Location

The CCWLF office is located in Almaty, Kazakhstan. The ten thematic centres were divided equally between the five Caspian Sea littoral States. Kazahkstan has the longest coastline of the five states although its contribution to inflow is small compared to Russia and Azerbaijan. Within Kazakhstan the only choice for locating the Centre was the then capital, Almaty where the scientific offices were established. Almaty is located 3,000km from the Sea and obviously the large distances involved and infrequent air flights make frequent travel difficult. As Atyrau develops as a major oil centre, and when the proposed international airport is built, then consideration should be given to relocating the Centre. However, this will still be dependent on having the necessary scientific backup and government provision of office space in Atyrau.

The Centre is located within Kazniimosk, the scientific centre of KazHydromet, the government office responsible for the national meteorological service and hydrological services. This is the right location for the Centre, although there was pressure at the start of the project to set up the Centre in a Geological Institute. Within the countries of the Soviet Union there is acute inter-departmental and inter-ministerial rivalry. The correct choice was made.

5.2
Staffing

The objectives and the set up of the Project dictated the method of approach taken to undertake the studies needed to meet the Terms of Reference. Two of these objectives were:

· To support the relevant national institutions in all Caspian Sea countries and

· To support and bring together national scientists in the fields of climate, hydrology, hydraulic and water resources.

No specific budget was set aside to pay the salaries of technical staff, nor was counter-part staff supplied by Government to work full time on the Project. This was due in part to staff shortages in the wake of the run down of government organisations following the break up of the Soviet Union. Initially, work was undertaken solely by contracting individuals or groups of individuals. Another option would have been to give separate contracts to organisations in each country. This however, would have led to much less control on how and on what contract money was spent. A decision was taken to contract individuals. The method has been reasonably successful, mainly because of the dire economic situation prevailing in the former USSR States which made it possible to obtain contributions from some of the most respected scientists in the region. 

The use of contract work alone was found not to be completely satisfactory and the need to use some technical permanent staff full time was deemed desirable. A reasonable but not completely satisfactory solution was found by more regular use of departmental staff. However, the general reduction in staff levels has meant that the employment of younger graduates has been reduced and the age of professional staff is high. This situation is not conducive to a good work profile in any organisation and it appears particularly bad in Kazniimosk.
5.3
CCWLF as a Centre of Exellence

Another major TOR objective was to try and make the Centre a place of excellence. In this regard it should be noted that the number of staff previously employed in the hydrometeorological field in Russia numbered tens of thousands, many of them qualified scientists. It is not realistic to expect that a Centre, with one part-time EU team leader and an organisation which does not employ directly any local staff apart from an office manager and part-time national and technical contract co-ordinators, could become a centre of excellence advising the many Russia institutes and those in other states on how they should conduct their hydrometeorological affairs.

Although the target of developing a centre of excellence may initially have been seen as unrealistic, the Centre has, in fact, very nearly achieved this goal, owing to the exceptionally high quality of the local and foreign experts used, most of whom are of international standing. 

5.4
EU Expert Inputs

The average man-month input over the duration of the project was one man per month. Because of the very wide range of experts needed to cover the programme of work, and in particular to meet the main objective of the programme which was to make the Centre sustainable, a number of specialists were needed. Moreover, these specialists often operated in other Caspian Sea countries outside of the Centre; more than 80% of the inflow to the Sea comes from Russia. As a result, the Centre Leader or another EU expert was present in the Centre for only about 35 percent of the time. This is inadequate to do this job properly and more EU expert time was needed.

5.5 Monitoring

On a programme which is based essentially on local contracts in five countries awarded by the Centre Leader, it is not to be expected that an accurate assessment of both the project and its progress will be obtained by monitors interviewing a few individuals who have been awarded contracts, and a Centre Co-ordinator whose expertise lies outside the work of the Centre.

FORM 2.4 OUTPUT PERFORMANCE REPORT

	Project Title: Caspian Environment Programme, Phase 2
	Nr.: SCRE 1/№17
	Countries: Azerbaijan, Kazakhstan, Russia, Turkmenistan, Iran (UNDP – supported)

	Prepared: 20/11/01
	Consultant: ERM-LI/DHI/GOPA


	Output results
	Deviation from Plan
	Reason for Deviation
	Constraints

	1. Contribution to the TDA and SAP 
	Centre co-ordinator and others have contributed to plan but the Centre Leaders’ contributions to the UNDP prepared TDA have been limited. Two TDA’ have been prepared. The late decision to prepare a separate EU TDA  prejudiced the quality of its production.  SAP contributions not provided
	UNDP late start. UNDP took over from EU the responsibility for TDA unilaterally and their requirements have not been spelt out. Time spent in Baku at TDA meetings not productive. EU decided too late in project to do full justice to the EU TDA. No request received from UNDP who had responsibility for SAP
	Results including predictions of future Sea levels only available late in Project. 

Late TACIS decision to prepare a separate TDA

	2.Criteria and procedures for Regional and national hydrometric assessments. 
	No agreed plan for rehabilitation of hydrometeorological monitoring network
	CASCOM still seeking to implement the CASPAS project or a smaller version IPM &IS 
	Until the CASPAS problem is resolved there is unlikely to be any resolution of an agreed programme for rehabilitation of the monitoring network

	3.Programme of action outlining flood control and response mechanisms.
	No deviations The Surge flood warning centre is set up. The KBG has been modelled to evaluate its flood alleviation potential. The Grid model has produced predictions of future Sea levels. The availability of information needed to undertake flood relief  schemes has been assessed. 
	
	


	4.Improved development planning procedures.
	Not applicable
	This topic is included in the TOR of the Coastal Management Centre in Iran
	N/A

	5. Climate model 
	 No deviation from plan 
	A report on GCM outputs has been prepared. Also 3 reports on teleconnections  predictors have been prepared (in English and Russian)
	N/A

	6. Improved hydrometric services (Countries already have national proposals) 
	See item 2. The prerequisite for an effective hydrometric service is maintenance of an adequate monitoring service and adequate financing of the organisation. None of these are provided in the CIS countries. Iran is an exception. 
	This is a highly political subject particularly in Russia and until CASPAS proposal is solved  no progress is possible
	Outstanding CASPAS proposals still on table as far as Russia is concerned

	7 Set of modelling tools 
	No deviation
	
	

	7.1 Grid model complete
	Some  delay
	Late start. Decision on Improvements late in Project
	Full participation of Iran and Turkmenistan not been achieved

	7.2 Establishment of Surge Modelling Centre completed
	 Some delay but work completed
	
	Transmission of met data from UK for trial forcasting has been a problem requiring additional UK inputs

	7.3 Setting up monthly Sea balance model completed


	No delay : to be transferred early in December
	
	 

	8 Regional co-ordinated data management (UNDP Centre responsibility)
	CCWLF data base completed.  Delays in editing  technical reports
	Lack of resources
	


	10. Flood Management Advisory Service. (this phrase is too generalised) Roshidromet already provide a 12 month forecast of sea level. The shorter term and longer forecasts are covered by the surge and grid modelling work
	Slight delay in submission of latest study for improvement of !2 monthly Roshydromet forcasts.

Grid models and Surge models : no delay
	
	

	11. Targets and actions beyond present project
	HYCOS installation

Surge model transfer to all countries

Technical Support for Oil Companies in Turkmenistan

Setting up regional  committee Sea level predictions from the Grid model

Maintenance and support contracts for Surge and Grid models 

Continue operation of Information Centre

Set up a climate Model of Basin for downscaling GCM outputs
	
	

	12. Two workshops.
	Training Seminars held in September for Grid model, Surge model and Database.
	
	

	13. A "business" plan describing the means of achieving longer-term sustainability and a regional role for the centre, through increased financial autonomy
	Working towards a sustainable Centre has been an objective throughout the Project. work is well advanced and operational units with commercial prospects have been established. 
	
	Problems with limited EU expert time available.


Annex A

DETAILED WORK PROGRAMME

(Extract from the Contract)

1.1 Water Level Fluctuations

1.1.1 Introduction

The future of the Centre for Water Level Fluctuation (CCWLF) lies in its ability to provide useful information to the littoral states on long, medium and short-term potential changes in water level, as well as coordinating monitoring systems and flood preparedness planning.

Phase I investigations progressed a long way towards understanding the mechanisms through which the sea level rises and falls, and installing the models necessary to track and predict the changes. Aspects of the investigation that were incomplete are:

· Full identification of the reasons for anomalies in the balances related to measurement of winter flows in the Volga, and the storage effects of the reach from Volgagrad to the delta;

· Identification of the reasons for anomalies in some meteorological observations, especially wind run;

· Identification of the most appropriate climatic models to describe the effects of global climate change on the Volga catchment;

· Completion of the calibration and dissemination of the Grid-based hydrometric model of the Caspian catchment;

· Linking (not necessarily directly) of climate models, the Grid-based run-off model and the water balance model to create a common prediction system for the Caspian water levels;

· Full investigation of flood prevention and preparation planning (only Kazakhstan coast investigated);

· Completion of the linkages necessary in the meteorological service to speed the prediction of storm surges; and

· Identification of the detailed requirements of littoral countries to re-establish the hydrometric network.

The approach taken during the second phase will be to complete these aspects of the technical investigations, develop proposals for projects and institutional changes necessary to effect the necessary improvements to the water level advisory service.

1.1.2 Evaluate Climatic Models

The reasons for the changes in Caspian sea level have been extensively investigated, but most researchers consider only one or a few of the factors affecting sea level. In practise, the major influences are river inflow and sea evaporation, both of which have been considerably affected over the past decades by world changes in climate.

Internationally, there is still a long way to go before climate models accurately depict the effects that have been observed of increased precipitation in northern zones and reduced precipitation in the tropics. Nonetheless, the performance of models is improving each year, and it may soon be possible to use them to predict the likely future trends in rainfall, sunshine, and other parameters.

The series of models under preparation by the CC WLF would use climate change as the initial driving force and process the resulting information to predict various scenarios for future changes in sea level, as follows:

· Climate models (not necessarily only one selected) provide input to 

· Grid-based catchment model, which provides input to:

· Water balance model.

Considerable work was done during Phase I to link world climate indicators to weather patterns over the catchment. During the Phase II project, the various international climate models will be investigated in detail to attempt to identify the most suitable model(s) to provide input to the water balance calculations. Success will depend upon the ability of the models to link major climate changes, world indicators such as the North Atlantic Oscillation and synoptic patterns, precipitation and evaporation over the catchment. Various models will be run and evaluated as to their ability to simulate the recent changes in weather patterns and precipitation over Russia. The results of the runs will be presented as a series of scenarios of projected synoptic change.

Outputs: A series of scenarios of future changing weather patterns over the Caspian catchment.

Responsible: Team Leader supported by specialists. 

Timing: During first 6 months.

1.1.3 Develop Grid Cell Model

The Grid-based run-off model that was introduced to the region and partially calibrated during the Phase I project will be further developed, fully calibrated, and properly installed in each littoral country. Training already provided to Russian, Kazakhstan and Azerbaijan experts will be extended to Iranian and Turkmenistan experts. The model will be used to evaluate the potential effects of catchment development as well as natural changes in climate.

Local expert  contracts will be awarded to:

· Provide additional calibration data,

· Describe scenarios of potential catchment development and management (reservoir operation, power station operation, and changes in irrigation and drainage and industrial development that will affect catchment response),

· Calibrate the model,

· Run the various predicted scenarios through the model and provide outputs, and 

· Propose a system of information exchange and consultation.

Output: A catchment model that is accepted by the stakeholders in the region as reasonably depicting the likely responses to changes in weather and catchment development and management. A regular arrangement for exchange of views on the likely changes to input to the sea.

Responsible: Team Leader and Modeller

Timing: Month 4 to 9. 

1.1.4 Evaluate Data Acquisition and Institutional Strengthening Needs

The re-establishment of the hydrometric network surrounding the Caspian and in its catchment is an essential precursor to improved monitoring and prediction of changes in sea level. The reinstated system may well be somewhat different from previous systems, particularly in providing more immediate and accurate results, providing information directly to remote sites, such as world meteorological data centres, and providing information from fewer sites, but carefully selected sites. 

Local expert contracts will be established to carry out specific investigations into:

· Methods of measuring flows at the Volgograd barrage, and the effects that winter ice may have on the results;

· The water balances between Volgograd and Astrakhan, and the storage effects of the river reach and its flood plains and channels;

· The reasons for anomalies in the wind-run record of the meteorological station at Mahachkala, and the likely correction factors for the recent record;

· The status in each country of sea level monitoring stations and coastal hydrometric stations and the equipment requirements to reinstate them;

· Assessment of country hydrometry reports and preparation of overall recommendations for an improved and modernised hydrometric service; and

· Together with the EU expert on the HYCOS system, derive the detailed requirements for a Caspian HYCOS system, including remote data acquisition, dedicated hydrometerological databases, and exchange of information through satellite links.

Outputs: Proposals to be developed as a project for improved hydrometric services.

Responsible: Data and water balances specialist, and HYCOS specialist

Timing: Month 4 to 9. 

1.1.5 Prepare for Project Descriptions

Priority actions will be required in:

· Establishment of a HYCOS remote data acquisition and data dissemination system,

· Improvements to storm surge warnings, through improvements in the modelling and synoptic analysis and measurement of rapid changes in sea level in the zones at risk,

· Flood awareness planning and flood management strategies,

· Immediate needs for essential improvements to the hydrometric services.

The studies into these topics will result in recommendations. These recommendations will be further developed into project proposals through local expert contracts. 

Outputs: A set of project proposals, indicating scope of work, cost estimates, terms of reference for further detailed preparation necessary, and expected benefits.

Responsible: Team Leader and specialists associated with each project

Timing: Month 9 to 15.

1.1.6 Establish Models as Regional Tools 

An appropriate climate model will be selected and operated to provide a set of future scenarios for results of climate change.

The Grid-based model will be calibrated and installed throughout the region.

The water balance model that was developed during the Phase I project will be improved on the basis of the hydrometric investigations into measurement of Volga flows.

The set of models will be made available for use by scientists from all 5 littoral countries to carry out investigations to suit local requirements.

Arrangements will be established for regularly interchanging basic input data to enable the models to be run and interpretations of model outputs. These arrangements may take the form of web-based information systems, direct interchanges via the HYCOS system, and an annual meeting of experts to provide a consensus prognosis.

Outputs: A set of models that can be used by the hydrometric services and researchers in all countries to evaluate the effects of climate change and likely changes in sea level.

An arrangement for regular exchange of information needed to run the models.

The establishment of the CCWLF as the co-ordinating body for evaluating future changes in sea level.

Responsible: Team Leader, supported by specialists.

Timing: Month 10 to 15. 

1.1.7 Establish Data Exchange 

Phase I studies were completed mainly with the use of rudimentary spreadsheet databases. During the Bridging phase work has already commenced on further developing these databases into relational databases with wide capacity for analysis and reporting. During Phase  II this work will be improved and extended in the following way:

· Add to the data sets with information required to operate the models;

· Apply quality control techniques to the data set, especially through the ability to graph and compare data;

· Prepare for a comprehensive Caspian sea and catchment relational database, possibly with a GIS interface;

· Develop a meta-data library;

· Prepare a homogenous data set for the Caspian; and

· Extend the catalogues of experts and scientific papers.

The design of the database will be discussed with regional hydrometric and oceanographic institutions, and the results will be made available to these organisations. The planned HYCOS system may well be the vehicle for data exchange and dissemination, as well as the Caspian home page system.

The method of data sharing will be devised in collaboration with the CCDIM, the telecommunications study of the Ecotoxicology study and the WMO HYCOS team.

Outputs: A comprehensive set of data of the Caspian and its catchment, with tools and procedures for data management. Recommendations on disseminating hydrological data to Caspian stakeholders.

Responsible: Data and water balances specialist, together with specialists from PCU.

Timing: Month 7 to 15.

1.1.8 Develop Understanding of Fluctuations 

Currently, flood planning and preparedness is divided between state organs and private initiatives with the minimum of coordination and virtually no international cooperation. Flood prevention schemes are dominated by the ability to pay, with oil-industry installations heavily protected and housing and farmland poorly protected. A study was carried out during Phase I of the situation in the Kazakhstan coastal zone. Similar studies will be carried out in the other littoral states, and a synthesis report will be prepared. The studies will concentrate on identifying likely anomalies in economic effectiveness of flood planning and on potential cross-border effects of planned embankments.

Undoubtedly, zoning and flood warning systems will be the most appropriate actions to reduce flood impacts, at the same time, a service that provides advice to private industry can be centralised and will provide a potential source of income for the CCWLF. 

Discussions will be held with local administrations a major industries to define their needs. A planning advisory service will be established and a flood warning system will be provided for warning of impending surges.

The existing surge modelling systems within the CCWLF’s host institute have been improved and extended during Phase I. During Phase II these systems will be further improved by reducing the time required to input synoptic forecasts and produce the resulting forecasts of sea level and flooded zones. 

Outputs: Proposals for a flood management advisory service. An improved surge warning system.

Responsible: Flood planning specialist

Timing: Month 10 to 15. 

1.1.9 Identify Project Pipeline 

Priority projects will relate to improvements in the hydrometric network, improved data acquisition and dissemination (HYCOS) and flood warning and preparedness. The projects prepared above will be core projects, but there will be a need for additional investments to ensure long-term successful management of sea level fluctuations. Additional likely investments will be identified and the need to prepare them will be prioritised. Potential investments include flood protection embankments, works to enable Kara Bogaz Gol to be used for sea level management, and improvements to water control and measurement on the Volga. Advise on approach and presentation format will be provided by the PIP specialist in the PCU.

Outputs: A prioritised set of project concepts, with approximate costs, identified benefits, and priority.

Responsible: Team Leader

Timing: Month 10 to 15. 

1.1.10 CCWLF Future Services and Financial Autonomy 

The future of the CCWLF depends on:

· The long-term viability of the host institution: KazNIIMOSK;

· The ability to develop within the CCWLF a group of experts that can cover the whole range of expertise required, and that will remain in place for some years (e.g. to include a mix of ages). Such a group may require the involvement of experts from other institutions or even countries, but not on a permanent basis;

· The ability of the CCWLF to provide a service that is needed by private and public clients, and will thus attract funding.

At present the CCWLF is operating more as a national institution that provides a regional service than as a truly regional institution. Thus, the future direction of the institution must be discussed and agreed with the responsible Ministry, to ensure that, during its current period of development, it receives the appropriate support from the government.

The approach to be taken in agreeing and developing the necessary future direction of the CCWLF will be:
· Determine the long-term roles of the CCWLF, which might include aspects of general water level prediction, coordination of surge flood warnings, and interchange of scientific research on hydrology and climate change;

· Discuss with the NFP the options for developing a sustainable CCWLF, including the issues of viability of the current host institution, and other options for financing the CEP structures;

· Establish a formal CCWLF management committee, that includes experts with a range of skills and experience, not all from within the CCWLF host institution;

· Establish a system of management meetings, where matters for decision are tabled, including the immediate work plan.

Outputs: A proposed “business plan” for the CCWLF, to ensure its future as a core coordinating institution, with also a coordinating and managing role for specific project activities.

Responsible: Team Leader

Timing: Month 7 to 18.
Annex B

REPORTS AND PAPERS PUBLISHED WITHIN THE CEP WATER LEVEL FLUCTUATION CENTRE (CCWLF) DURING STAGE 1,

 (Revision, 30 November 2001)

A. LOCAL CONTRACT PUBLICATIONS

Nr WLF 1L (con 1)
Outline of Work Programme, Ahkmedov s., (September 1998), 4pp, WLF Contract 1, English only

Nr WLF 2L (con 3,4,11) 
Information Catalogues on Water Resource Problems of the Caspian Sea and its Basin, Gorkunova G.G., Vetrova Y. S. & Stroyeva T. P., (December 1999), Vol. I Catalogue of Research Publications on Water Resource Problems of the Caspian Sea and its Basin, pp 142, Vol. II, Catalogue of Experts with information on the Caspian Basin, 62pp, Contracts WLF nos. 3,4 & 11, English & Russian
Nr WLF 3L (con 6)
Proposal for Improving the Water Balance of the Caspian Sea, Golubtsov V.V., (December 1998), 38pp, WLF Contract 6, English & Russian.
Nr WLF 4L (con 7)
Proposal for Setting up a Real-time flood Surge Warning System for the Caspian Sea, Shivareva S.S., Ivkina N. and Stoyeva T., (December 1998), 10pp, WLF Contract 7, English  & Russian.

Nr WLF 5L (con 8) 
Review of Hydrometeorological Data Collecting Stations adjacent to the Caspian Sea, Shivareva S.S., Ivkina N.,and Stroyeva T., (February 1999), 18 pp, WLF Contract 8, English  & Russian.

Nr WLF 6L (con12)
Variations in the Water Balance Components of the Caspian Sea and the Level, Golubtsov V. and Lee V.,  (December 1999), 40 pp, WLF Contract 12, English & Russian.

Nr WLF 7L (con13)
Studies relating to the Up-dating and Extension of the KazNIIKMOSK Surge Model, Shivareva S.S., Ivkina N. and Stroyeva T., (February 1999), 89 pp, Contract WLF 13, English  & Russian.
Nr WLF 8L (con 15)
Problems of the Caspian Sea Level Prediction, Abouzyarov Z. K., (October 1999), 14pp, WLF Contract 15, English & Russian.

Nr WLF 9L (con16)
Analysis of Synoptic Types over the River Volga Basin (1930 to 1995), Meshcherskaya A., (May 1999), 28ppWLF Contract 16, English & Russian.

Nr WLF 10L (con 18)
Review of Past Caspian Sea Flood protection studies in Kazakhstan, Isentayev K., (November 1999), 50 pp, WLF Contract 18, English & Russian.

Nr WLF 11L (con20)
Evaporation from the Surface of the Caspian Sea Surface and its Long Term Variability, Georgievskiy V. (October 1999), 16 pp, WLF Contract 20, English & Russia

Nr WLF 12L (con 21)
Weather Systems related to the Caspian basin precipitation and evaporation from the Caspian Sea, Panin G. N., (May 1999), 27pp, WLF Contract 21, English & Russian.

Nr WLF 13 L (con 23)
Grid based Model of Caspian Sea Basin, Phase 1 Report, (December 1999), 48pp, WLF Contract 23, English & Russian.

Nr WLF 14L (con24)
Atmospheric Circulation and Climate and Civilization in Central Asia, Ilyushenko M.A., (, December 1999), 18pp (part), WLF Contract 24, English & Russian

Nr WLF 15L (con 26)
The Use of Topological Techniques in the Prediction of Caspian Sea Levels, Makarenko N.G., et al, (January 2000), 18pp, WLF Contract 26, English & Russian.

Nr WLF 16L(con27)
Outline Document for Proposed Caspian Sea HYCOS Project, (January 2000), 11 pp, WLF Contract 27, English & Russian.

Nr WLF 17L (con 28) 
Global Features and Caspian Sea Rainfall, Meshcherskaya A., (In preparation, January 1999), 45pp, WLF Contract 28, English & Russian.

Nr WLF 18L (con 35)
Further Caspian Sea Evaporation Studies, Panin G. N., (, January 2000), pp15, WLF Contract 35, English & Russian.

Nr WLF 19L (con 36)
Revised Bathymetric Maps of Caspian Sea including Coastal Areas in Kazakhstan showing penetration of Surges, Shivareva S.S., Ivkina N. and Stroyeva T., (March 2000), 188pp, WLF Contract 31, English  & Russian.)

Nr WLF 20L (con 40)
Modelling of Monthly Sea Levels on Water Balance Equation for 1925-1998, Golubtsov V.V., (March 2000), 38pp, WLF Contract 40, English & Russian.

Nr WLF 21L 
Work Programme for Water Level Fluctuation Centre, First WLF-CRTC Workshop Report, Almaty, 11-12 May 1999, KazNIIMOSK, (June 1999), pp51, Russian.

Nr WLF 22L
CEP Water Level Fluctuation Centre, Report to Steering Committee Meeting, KazNIIMOSK, (March 2000), pp32, Russian.

Nr WLF 23 L (con 23)
Grid based Model of Caspian Sea Basin, Intermediate Stage Report (Appendix to Stage 1), (December 1999), pp18, WLF Contract 23, English & Russian.

Nr WLF 24 L (con 48)
Review of Availability of Flood Management Information in Kazakhstan, Kireyev, M.A., (September 2000), pp25, WLF Contract 48, English&Russian.

Nr WLF 25 L (con 49,52,53)
Review of Availability of Flood Management Information in Azerbaijan, Russia and Turkmenistan, Individual Authors: Mansimov, M.R., Lebedeva E.S., and Lavrov, D., September, (December 2000), pp27, English & Russian.

Nr WLF 26 L (con 50)
Hydrological Studies of the Kara Bogaz Gol, Golubtsov, V.V. and Lee,V.V., (November 2000), pp14, English & Russian.

Nr WLF 27 L (con 54)
Influence of Wind Induced Surges on the Economy of the North-Eastern Caspian Region, Shivaryova,S., Ivkina, N. and Stroyeva, S., (December 2000), pp19, English  & Russian.

Nr WLF 28 L (con 55&67)
Review of the Caspian Sea Monthly Water Balance Studies, Dr. R. B. Wardlaw (November 1999), (December 2000) Georgievskiy, V.Y., pp7, English & Russian. 

Review of the Caspian Sea Water Balance Modelling (December 2000) by Dr. R. B. Wardlaw, Georgievskiy, V.Y., (April 2001), pp5, English & Russian.

Nr WLF 29 L (con 43,,56, 59 & 72)
User Manual for Meteorological and hydrological Data Base for the Caspian Sea and its Basin, Gorkunova T., Vetrova E., Nosireva I., Zatylin E., & Cherdnichenko A., (December 2000), 107pp., English & Russian.

Nr WLF 30 L (con 57) 
Analysis of Global Features and Teleconnections to Caspian Sea, Meshcherskaya A., (April 2001), 64pp, WLF Contract 57, English & Russian.

Nr WLF 31L (con 67)
Review of Contract Report 50 on Hydrology and Evaporation Estimates of Kara BogazGol (Golubtsov and Lee, Nov 2000), Georgievskiy, V.Y., (April2001), pp5, English & Russian. 

Nr WLF 32 L (con 62)
Some Asects of the Caspian Sea Balance: bibliography of papers investigating historical levels with brief abstracts, historical levels, Information onVolga flows, effective evaporation and inflow relationships and ice formation at Volga mouth, Golubtsov, V.V. and Lee,V.V., (March 2001), pp12, English & Russian.

Nr WLF 33 L (con 60 & 61)
Setting up a real-time surge forecasting system for the Caspian Sea, Shivaryova,S., Ivkina, N., Stroyeva, S. and Koloskov, G. (February 2001), pp21, English & Russian.

Nr WLF 34 L (con 64)
Data for input to Caspian Sea Basin Grid model, (May 2001), Ivkina, N., pp21, English & Russian.

Nr WLF 35 L (con 70 & 71)
 Real-time surge forecasting system (data –model interface and first results), Shivaryova,S., Ivkina, N., Stroyeva, S. and Koloskov, G. (February 2001), pp21, English & Russian

Nr WLF 36 L
Comparison between Monthly Sea Balance and Roshidromet method for forecasting monthly Sea Levels, Abouzyarov Z. K., (November 2001), 14pp, WLF Contract 58, English & Russian.

Nr WLF 37 L
Super Long-Range Forecasts of the Caspian Sea Meshcherskaya A., (December 2001), pp, WLF Contract 84, English & Russian.

Nr WLF 38 L
Upper Volga Daily Rainfall Corrections (Golubev Procedure), Meshcherskaya A., (December 2001), pp, WLF Contract 83, English & Russian.

Nr WLF 39 L
Flow Losses in Lower Volga, Golubtsov, V.V. and Lee,V.V., (November 2001), pp8, English & Russian.

B.  EXPATRIATE CONSULTANTS PUBLICATIONS

Nr WLF 1E 
Work Programme for Water level Fluctuation Centre, Evans T. E., (November 1998), 30 pp, WLFC Consultants Input, English & Russian)

Nr WLF 2E 
Work Programme for Water Level Fluctuation Centre, First WLF-CRTC Workshop Report, Almaty, 11-12 May 1999, Evans T. E., (July 1999) 79 pp, WLFC Consultants Input, English.

Nr WLF 3E 
Review of Atmospheric circulation over the Caspian Basin and Surface Runoff, Wardlaw R.B., (November 1999), 22 pp, WLFC Consultants Input, English & Russian.

Nr WLF 4E 
Caspian Sea Monthly Water Balance Studies, Consultant’s Report, Wardlaw R.B., (November 1999), 67pp, English & Russian

Nr WLF 5E
Review of Evaporation from the Caspian Sea, Clarke D., (December 1999), 70pp, WLFC Consultants Input, English

Nr WLF 6E
Draft List and Abstracts of Reports and Papers Published within the CEP Water level Fluctuation Centre during Stage 1, Evans T. E., (December 1999,up-dated February 2001), 12pp English & Russian

Nr WLF 7E
CEP Water Level Fluctuation Centre: Progress made during Stage1: for presentation to SCM, March 2000, Evans T. E., (March 2000) 5pp, English

Nr WLF 8E
Caspian Sea Water Balance Modelling, Consultants Report, Working Notes on Sea Surface Temperature and Evaporation, water Balance Update, Miscellaneous Working Notes, Wardlaw R.B., (December 2000), 35pp, English & Russian.

Nr WLF 9E
Operational Storm Surge Centre, Work Programme for Establishment, Consultants Report, Jensen H. R.,( December 2000), 22pp, English & Russian.

Nr WLF 10E
Caspian-HYCOS Project Identification Report, Consultants Report, Pieyns,G. P., (December 2000), pp60, English & Russian.

Nr WLF 11E
Climate Changes in the Volga Catchment, Mitchell, T.D., and Hulme,M., (January 2001), 23pp, English&Russian.

Nr WLF 12E
The potential Role of Kara Bogaz Gol Bay in Mitigating Caspian Sea Level Rise, Wardlaw R.B., (September 2000), 9pp, English & Russian.

Nr WLF 13E
Review of the Roshidromet Annual, 12-monthly Caspian Sea level forecasts, Evans T. E., (December 2001), pp English

Nr WLF 14E
Predictions of Future Caspian Sea Levels, Evans T. E., (November 2001), pp English 

Nr WLF 15 E 
Grid based Model of Caspian Sea Basin, Final Report, Meigh J., and Tate E., (December 2001), pp, English.

Nr WLF 16E
Operational Storm Surge Centre, Final Report, Consultants Report, Jensen H. R.,( November 2000), pp, English.
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