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1. INTRODUCTION

1.1. General 

Within Stage 1 of the Caspian Sea Environmental Programme workshops were scheduled for each Thematic Centre: the first of which was to discuss the technical programme and technical issues. Other workshops and training sessions were intended to concentrate on specific topics and afford the relevant technical experts in each of the Caspian Sea countries an opportunity to be involved in the work being undertaken at the Centre. This First Workshop was planned to be attended by relatively few participants, but all should have had relevant expertise and experience in hydrometeorology and hydrology. 

A number of events led to this 1st Workshop covering a broader range of topics than was at first planned. 

Firstly, the international participants to these workshops, although officially invited by the PCU, the country’s Focal Points chose some of the participants. As a result some of those selected have varying levels of experience in the technical field of work being undertaken by the thematic centre in question. In this workshop of the two participants selected to attend from each country, one participant tended to be selected by the Centre or PCU and the other by the representatives of Focal Point of Kazakhstan. In addition, the host country also generally supplies a larger number of participants. In this workshop there was a total of ten participants from Kazakhstan in comparison with a total of seven from the other Caspian Sea States and of the ten only four were involved directly in hydrology, hydrometeorology, hydraulics, or work associated with rivers, lakes and seas.

Secondly, an agenda for a seminar at the Water Level Fluctuation Thematic Centre had been prepared by the National Environmental Centre (NEC), Kokshetau, and speakers had been selected to present papers without prior discussion with the Thematic Centre, PCU or any Tacis staff. Although such enthusiasm was welcome, the emphasis of the papers prepared by the NEC for the Seminar did not reflect the ongoing programme of work of the Centre. As a result the Seminar had to be revamped but as most of the papers had already been prepared, the same authors were retained but the length of their presentations reduced. The main change made was the allocation of the second day for a workshop in which the participants themselves played a leading role, rather than a second day of papers.

Therefore, because of these circumstances, the meeting was a combination of a seminar and a workshop. The contents were not ideal, nor indeed the mix of the expertise of its participants, but in spite of this, very useful information and discussions resulted, and overall the workshop was considered a succes

2. WORKSHOP ORGANISATION

2.1. Participants

The number of active participants attending the Almaty Workshop was intended to be limited to a maximum of l5, excluding the organising staff. The ideal number of people for the sub-groups, into which the participants were divided for the workshop system selected, was 5, with a maximum of 6, which limited the participants to 15 or 18 for the three facilitators arranged to assist in the Workshop. For the seminar the numbers could be somewhat higher, although the main constraint was the available budget. In reality more people attended the meeting than was planned but mainly in the capacity of spectators. In the event TV camera crews were swarming everywhere so that the exact numbers were irrelevant for some of the time during the first day of the symposium presentations. 

Facilitators were provided from KazGASA (Kazakh State Acadamy of Architechture and Construction), who had experience in operating the Metaplan system and the WLF Centre, as detailed in Table 2.1.

Table 2‑1
Names of Facilitators at 1st CRTC WLF Workshop

Name
Organisation
Profession
Position

Natalya Vladimirovna 

Natalya Slyunayeva

Madi Kireev


KazGACA

KaZGACA

WLF Thematic Centre
Physicist

Environmentalist

OilEngineer /Enviromentalist
Lecturer

MScCourse Administrator

CentreCo-ordinator

The facilitators were all scientifically qualified, but without any special knowledge of, or training in, the problems of the Caspian Sea, with the exception of Madi Kireev. In theory the facilitators should be able to operate the Metaplan system without any detailed knowledge of the subject, and indeed one view is that it is preferable for a facilitator not to be an expert in the subject under discussion as they are then less biased. 

The Workshop was run by Terry Evans, the Centre Leader, who is a water resource planning consultant particularly experienced in large river basins. The organisers of the workshop were Tatyana Gorkunova, the Centre Technical Co-ordinator and Tatiana Poltoranina, the CRTC Office Manager. Two interpreters were provided. 

The participants were selected, as mentioned previously, by the Focal Points in each country, the PCU in Baku, and the Water Level Fluctuations CRTC, Almaty. Unfortunately the two participants from Turkmenistan who were invited to attend the workshop were unable to do so, due to passport and transportation difficulties.

The participants attending the Seminar/Workshop are listed in Table 2.2

Table 2‑2
Names of First WLF CRCT Workshop Participants


Name
Country
Organisation
Position

1
Stuart Gunn
Tacis
PCU, Baku
Team Leader

2
Bakhtiar Muradov
Azerbaijan
PCU, Baku
National Co-ordinator

3.
Mirzakhan Mansimov
Azerbaijan
Az.Com.Hydromet
Deputy Chairman

4.
Aiten Poladova
Azerbaijan
Baku State University

Chair of hydrometeorology
Consultant of International organisations

5.
Elena Lebedeva
Russia
Department of Science and Marine

Ministry of Natural Resources of Russian Federation
Chief of the Marine Department

6.
Vladimir Georgievskiy
Russia
State Hydrological Institute (SHI)
Chief of Water Problems Department

7.
Parvin Farchshi
Iran
Department of Environment
Consultant

8.
Jawad Malek
Iran
Ministry of Energy

Scientific Centre on Caspian Sea Studies
Director of Centre

9.
Terry Evans
Tacis
CEP,CCRT,WLF
Leader of WLF

10.
Madi Kireev
Kazakhstan
CEP, CRTC , WLF
Co-ordinator of WLF-CRTC

11.
Tatyana Gorkunova
Kazakhstan
Kazakh Scientific-Research Institute of Environment and Climate Monitoring   (KazNIIMOSK)
Deputy Director

12.
Svetlana Shivareva
Kazakhstan
Kazakh Scientific-Research Institute of Environment and Climate Monitoring   (KazNIIMOSK)
Chief of the laboratory on Caspian Sea problems

13.
Vsevolod Golubtsov
Kazakhstan
Kazakh Scientific-Research Institute of Environment and Climate Monitoring   (KazNIIMOSK)
Main Scientific

Researcher

14.
Kuzhaniaz Isentaev
Kazakhstan
1. Atamurat Shamen
2. Consultant

Director of KazNIIMOSK

15.
Zholshibek  Diousebaev
Kazakhstan
K I Satpaev Institute of Geological Science.
Main Scientific Researcher

16.
Erik Orazov
Kazakhstan
Kazakh Scientific-Research Institute of Environment and Climate Monitoring   (KazNIIMOSK)
Chief of Laboratory

17.
Bulat Esekin
Kazakhstan
National Ecological Centre on Sustainable Development of the Republic of Kazakhstan
Director of  Centre

18.
Lioudmila Shabanova
Kazakhstan
National Ecological Centre of Sustainable development of the Republic of Kazakhstan
Chairman of the Committee on Caspian Problems and Gas & Oil Pollution

19.
Erjan Jumagaliev
Kazakhstan
Tacis Coordination Unit
Director

20.
Musrep Minbarkhanov
Kazakhstan
Tacis Monitoring Unit
Assistant to Project Manager

21. 
Alia Satybaldina
Kazakhstan
EU Commission 
Technical Assistant

22.
Tatyana Stroeva 
Kazakhstan
Kazakh Scientific-Research Institute of Environment and Climate Monitoring   (KazNIIMOSK)
Scientific Researcher

23.
Natalia Ivkina 
Kazakhstan
Kazakh Scientific-Research Institute of Environment and Climate Monitoring   (KazNIIMOSK)
Scientific Researcher

24.
Natalia Sliouniaeva 
Kazakhstan
KazGACA
Lecturer

25. 
Natalia Mikhalenko 
Kazakhstan
KazGACA
Lecturer

26.
Gleb Koloskov 
Kazakhstan
KazGACA
Scientific Researcher

27.
Raisa Varenik
Kazakhstan

Interpreter

28.
Hamida Galiakberova
Kazakhstan

Interpreter

2.2. Programme

 The programme for the Seminar and Workshop distributed to the participants prior to the meeting is included in Appendix B. The Programme Timetable was adhered to and all the presentations and workshop events were covered as planned.  

 Details of the main steps in the workshop programme were:

(i) Participants were divided into three groups. Because the Iranians were non-Russian speakers it was necessary to have one group working in English. This was easy to arrange for the group work but when it came to the plenary sessions when the work of the three groups are brought together, it inevitably led to a certain amount of delay and at times miss-interpretations.   

(ii) Voting was carried out in a plenary session to prioritise the views of the participants.

(iii) The results of the votes were displayed and discussions followed. On one occasion the plenary session required that the order of the voting should be reversed. This is discussed  in more detail in Section 6.

Seating arrangements had to be changed from that of the formal round table meeting to an informal one, so essential to make the Metaplan method work effectively.  This meant that a larger room had to be used for the workshop in order to provide the additional space required for the groups to operate. 

In the evening of the last day a banquet was provided and with the many toasts and speeches, ably compared by Zholshibek Diousebaev and a very enjoyable evening was had by everyone.

The workshop was opened at 9 am on 12 May 1999. In previous workshops on the Aral Sea, in which the organiser had been involved, it was thought advisable to stress at the start of the workshops that participants should try to put aside their technical disciplines, their affiliated organisations and their nationalities, and to think of the Aral Sea basin as a single unit and accept that what was best for the Aral Sea was also best for all the inhabitants in all the countries around the Sea.  River basins must be thought of as an integrated whole. Water development was long term and the participants should think long term in tackling today's problems. Decisions taken today were often regretted 10 or 20 years hence. Although the situation for the Aral Sea is very different from that of the Caspian there are similarities. In this workshop although there was absolutely no evidence of differing views based on nationality between the participants, the affiliations to technical disciplines did become evident.  

The format of the workshop was explained to the participants and they were told that they were the experts and that the outcome of the workshop would show their views and their decisions and not those of the organisers.

3. SEMINAR PAPERS

3.1. Opening Addresses

(i) Mr. Madi Kireev – Coordinator of CRTC on Water Level Fluctuations

Dear colleagues, I am very pleased to greet all the participants on behalf of the Ministry of Natural Resources and Environmental Protection. Everybody knows about Caspian Environment Programme, its purposes and tasks. As you know in Kazakhstan two thematic centers were set up: the Centre on Bio-diversity and Centre on Caspian Sea Water Level Fluctuations. Kazakhstan being a riparian state is a greatly influenced by the Caspian Sea in terms of economic aspects and livelihood of its people, and I think, that it is logical that Centre on Water Level Fluctuations is situated in Kazakhstan within the KazNIIMOSK institute, which undertakes a lot of research in the domain of water level fluctuations and water balance studies. KazNIIMOSK have a lot of high-qualified specialists and has a well organised scientific base. With all these attributes let us hope that Centre will fulfill all the tasks, which are facing it. Of course success is possible only through the co-operation between leading experts in all countries in the domain of hydrology and Caspian Water Level Fluctuations Centre. Some of these experts will be giving presentations at this Workshop. In each riparian country there is a rich experience in this domain and we have to use it, taking into account also the experience of our foreign colleagues, who are going to participate in Caspian Environment Programme.

The purpose of our Workshop is to define the activity of CRTC and its Work Programme. You all have the agenda of our Workshop, and know who are the main speakers , and if you do not mind at this point I would like to hand over to Mr. Stuart Gunn – Team Leader of Tacis CEP within the PCU in Baku.

(ii) Mr. Stuart Gunn, Team Leader CEP, Project Co-ordinating Unite (PCU), Baku

Mr. Gunn said he would be not spend too much time explaining how the project was set up as this was the first meeting of the Water Level Fluctuations Centre and there was much to do in this workshop. After a brief explanation of the overall programme he gave information of the future stages and the importance of producing a programme which was sustainable and supportable by the countries and the funding agencies.

3.2. Overview of the Centre’s Work Programme

 
T E Evans ( Centre Leader)
The absence of the Turkmenistan delegates was noted and regretted and a brief description of the setting up of the Centre presented.

It was mentioned that the budget was limited during the first stage but that expenditure had been re-arranged to spend more money on local technical contracts rather than administration. The professional and technical staff are of a very high standard within all the countries, and with excellent qualifications, and he regretted that times were so difficult for employees in the public sector with financing being cut drastically and he hoped that it would be only a temporary phase from which they would soon recover.

It was explained that work in the CRTC in Water Level Fluctuations started in October 1998 with the Stage 1 of the project spread over 15 months, although the Centre Leaders time was limited to only five months in the Caspian Sea countries. This was unrealistic from an operational point of view and was bound to adversely affect the continuity of work at the Centre during Stage 1

He then turned to the work programme. The overall objectives were set out and are included in Appendix C.

Next, Mr. Evans explained in detail the work programme. (reproduced in Table 3.1) Each topic was explained in detail and it was emphasised that this was an idealised programme and not all might be completed in stage 1 and would then be carried over to

Stage 2.

It was also stated that the WLF Centre was truly international and could not work on a national basis alone. About 80% of inflow to the Sea came from Russia who therefore through their national water development policy played an important role in modifying the runoff to the Sea. Although this was the case, at this point in time, damage associated with rising sea levels, probably caused by global warming, represents the major problem facing Caspian Sea countries. Kazakhstan, which has by far the longest coastline and the largest area of low lying land at risk of flooding, was therefore deeply concerned about rising sea levels.

A selection of technical O/H’s were then presented by Mr. Evans which are reproduced in Appendix D. Questions followed the presentation.

Discussions:

Mr. Diousebaev (Kazakhstan) - You did not stop on point 3- tectonics.

Mr. Evans:  I did mention that we needed to have a general review of all possible causes of the recent sea level rise.

Mr. Mansimov (Azerbaijan) – Do you intend to make use of global models, developed by different climatic centres? Is it possible to use them for the Caspian Sea?  

Mr. Evans: There exists problems with circulation models, because of their poor  accuracy in simulating the atmospheric, land and sea cycles, but it is possible to use them. The main question is, do you personally believe in their outputs? Therefore, we will check if these models can be used to simulate past events during this century on Caspian Sea. It may be possible to use predictions of differences in sea temperatures (differences between the northern and southern hemispheres for example) produced by the models and indirect estimates to predict whether the increased rainfall over the past two decades over northern Russia is likely to persist.

Mrs. Poladova (Azerbaijan) – It is necessary to include in this programme the studies of the Kura catchment, this river runs through five states.  

Mr. Evans: All rivers play an important role, but 80% the inflow comes from the Volga River and lakes.  It has the dominant effect on Caspian Sea. Yes, we intend to include all the main rivers in our studies.

Table 3‑1
Technical Programme of Work

Data Base Work

· Individuals and Organisations

· Bibliography

· Data requirements for review work

Monitoring

· Rehabilitation of national hydrometric stations

· Consider installing D.C.P’s for satellite transmission 

· Review potential for using remote sensing from satellites

· Prepare outline plan for a reduced priority hydrometric network

Review Alternative Causes of Sea level rise

· Tectonic movements

· Oil abstractions

· Fracture of sediment structure

· Dam on the  Kara Bogaz Gol

· Increased evaporation

· Reduced water use in the Volga catchment

Sea Surges

· Extend hydraulic model surge analysis to all countries

· Review the potential for wind induced surge forecasting

· Interfacing long-term weather forecast with surge level predictions

Water Balance of Caspian Sea

· Evaporation anomalies, calculates values

· Review reliability of sea level records

· Review reliability of area/capacity/ level relationship.

· Up-date balance studies 
Catchment Model of Volga River

· Update model

· Extend sea level 12 month forecasts
Install a 1/2o Grid Caspian Sea Catchment model 

· Planning tool

· Demographic changes

· Water demand changes

· Climate change (run for latest GCM out puts)

· Installed in all 5 countries

Changes in Synoptic Atmosphere Circulation 1931-1960 & 1961-1990
· Volga catchment (relate precipitation to synoptic type)

· Caspian sea (relate synoptic type-cloud cover-evaporation)

· Compare with GCM outputs

Review of information available on past flood damage

Mr. Muradov (Azerbaijan) – My question is about evaporation, which is usually not measured, but calculated. You have shown the scheme with stable evaporation. The level has changed, but evaporation is stable. For such studies it is necessary to have plenty of time, how will it be researched?

Mr. Evans: I agree that evaporation from the sea surface is usually a stable figure. I have worked on water balances of some very the largest river’s basins and would be surprised if there was a significant reduction of Eo in recent years. Cloudiness has increased and the speed of wind decreased. It is difficult also to calculate precipitation, but we should include estimates of both evaporation and precipitation in the balance equation. For water balance studies we will collect recorded data to compare with values determined from the balance studies. We will hope also to obtain information on the observations of clouds amount and wind speeds.
Mr. Esekin (Kazakhstan) – The presentation is very interesting. The main problem of the Centre is to research the conditions of living under the sea level fluctuations. This is very important for Kazakhstan, not only for science but also for the countries economy. This is the first stage of a big work, which is necessary to do. My question is general.  Do I understand correct, that programme reported by Mr. Evans it is a first stage?

Mr. Evans: Would Stuart Gunn like to answer this question?

Mr. Gunn: Five riparian countries should decide themselves how to collaborate. Last year the territory of Iran was flooded. In Baku there was built a tourist centre, which is close to the seaside. We can not decide all sea problems, but we need to study effects which are transboundary. The countries should exchange information on short-term level rise and it is advisable:

· Create of monitoring system, information, which should be available for all countries

· Estimate the influence of actions of one country on another. For example if Kazakhstan built flood embankments, what would be the effect on Russia? We will be happy to finance centres in such work

Mr. Esekin (Kazakhstan) – Did I understand correctly, that this is a first stage?

Mr. Gunn – Yes, this is the first stage of the work programme

Ms. Farshchi (Iran) – I would like to add something. Water level gauges located around Caspian Sea were presented on one of the slides. In the southern part of Caspian Sea we have several stations, which we control. I will show them in my presentation. I support the comments of my colleague from Azerbaijan, concerning the importance of water regime studies of all rivers. It is Important to have the complete picture of all of the Caspian Sea. Rainfall over the Iranian catchment’s which causes flood problems should also be included in the studies.

Mr. Evans: That map is incomplete, but we will take into consideration all rivers and all the data we can collect, but the dominant effect of Volga will always prevail.  As for rainfall I can not look into local problems: my time is too is too short, although rainfall analysis is the starting point for solving most local flood problems.  

Mr. Diousebaev (Kazakhstan) – I do not agree with you. Yes, Volga brings 80% of the flow, but its sediment discharge is small whereas the Kura is a mountain river with a huge energy and brings a large amount of sediment.  But as we have a level fluctuations the sediments will be deposited on the sea bed and thereby raise its level. I have two short questions: 1) What is your attitude towards existing methods of evaporation measurement? 2) In your programme I did not notice such notion as subsurface flow, and it is one of the components of water balance, will you include it?

Mr. Evans: As for subsurface flow, it is impossible to measure this, but water balance studies indicate that it is small. We will investigate different methods of calculating evaporation from the Sea, including the Penman equation, which is accepted as an international standard but is not used widely in CIS countries.  

Mr. Kireev:  Last question

Mrs. Lebedeva E. (Russia) – Such a model as described, in which all the scientists will agree, does not exist. Those models, which work in the rest of the world, regrettably do not always work well with us.  It is necessary to take into account the work undertaken in Russia, to be able to make concrete recommendations.

Mr. Isentaev (Kazakhstan) – The programme is called the Caspian Environmental Programme, but I have not heard a single mention of ecology.

Mr. Evans: - This meeting is concerned with causes of Sea level rise and its prediction rather than it ecological consequences.

3.3. Caspian Sea Water Balance.

V Golubtsov (Kazakhstan,  KazNIIMOSK) 

Dr Golubtsov considered the features of water balance of Caspian Sea for the period 1900-1998. It was noted that reduction of its level (1930-1941) was a result of reduced flow and reduced surface rainfall as well as increased evaporation from the sea surface. Whereas increased flow to the sea, increased precipitation and low evaporation produced increasing levels over the period 1978-1995. There are inaccuracies in the estimation of water inflow to the Caspian Sea, due partly to the absence of information including runoff from Iranian catchments.

A comparison of annual values of evaporation calculated by different methods has been undertaken by different research institutions of Russian Federation: State Oceanographic Institute (GOIN), Hydrometereological Centre (GMC) and Institute of Water Problems (IWP). It is shown, that correlation factors of evaporation values are very low even for annual amounts (0,18 to 0,36), which points to a high variability of this phenomena. A similar situation exists also for a comparison of precipitation falling on the sea surface.

Preliminary estimations of possible influence of oil films on evaporation from the Caspian Sea surface have been made. It was produced with the help of collation of integrated values of evaporation calculated from meteorological data and from the water balance equation. This estimation allows us to suppose that at present the influence of oil film on evaporation is not significant.

We should also estimate the possible influence of anthropogenic climate change on sea levels. This is connected with the need to ensure that the level of buildings are designed using statistical methods to predict Sea levels in the first half of XXI century. Preliminary studies show that by the middle of XXI century the sea level could reach a level of minus 22 m. a.m.s.l. or higher and that would bring disaster to the coastal zone.

Dr. Golubtsov concluded that the way forward was:

· keeping and developing information systems and improving the measurement and analysis of the water balance elements  to provide a better understanding of the system. 

· development and improvement of forecast’s methods, water balance elements and forecasts of sea levels (up to 5-10 years). The improvement of modelling methods, calculation and probabilistic forecast of sea levels taking into consideration the anthropogenic climate change (before 2050). If this is done it will create the necessary basis for planning and provide for economic development and flood defence management in the coastal zone of the sea.

Discussion:

Mrs. Lebedeva (Russia) - You make the forecasts on possible changes of sea level. Forecast’s estimations you take from Russia. I am interested in your message that sea level will not rise? 

Mr. Golubtsov: That is given in a Technical-economic report (TED).  We have developed this for design considerations and concluded that before 2000 the level will not increase.

Mr. Mansimov (Azerbaijan): There are always mistakes in all elements in the calculation of water balance equations, how would you propose to perfect the quality of obtaining data, which deteriorated from 1991? 

You have also spoken of using models (Canadian and American), but even for past climate they describe it poorly. We also used these models, they are not suitable for us. How can you deal with these problems? 

Mr. Golubtsov: Yes, when we used these models, we also got a big discrepancy between their outputs. Interestingly, all models show errors in the same direction. It is necessary to improve their accuracy and to use more hydrometereological features and use more data from stations in the open part of the sea

3.4. Storm-Surge Phenomena

          S Shivareva  (Kazakhstan, KazNIIMOSK)
Storm-surges phenomena, caused by actions of winds, bring short-tem rises of sea level lasting from several hours to several days (6 to 8), produce on average 3-5 surges a month but of different intensities. The height of rise of the water levels at times of storm-surges along the northern Kazakh coast, based on available observations, reached 1,5 to 2,2 m. The greatest number of occurrences of surges in this part of the sea usually occur in spring time and in autumn.

Surge penetration of seawater along the coast depends on the background sea level and wind’s strength. The eastern coastline of the northern Caspian Sae under the influence of strong surges causes flooding of the coast up to a width up 15-30 km from coastline edge and about 1-2 m. or higher then the background level. In the regions with the high rock coastline of the coast zone in the east of middle (Mangyshlak) part of Caspian Sea, penetration of the surges is not more then 1-3 km. In the Kazakhstani part of the Caspian Sea coastline we selected 15 regions by height (2% of the providence) which have maximum surges. The greatest height of the surge (2,6 m) is noticed on the east seaside of north Caspian and the smallest (0,75 m) on the border with Turkmenistan.

The determination of areas of flooding on the north-eastern coast of the Caspian Sea was made with a help of a Danish 2-dimenentional model MIKE 21. This model has been set up for the whole of the Caspian Sea to enable it to model of the dynamic processes in the Sea. Bathymetric models of different scales were produced. Modelling was made for three sea levels: - 27,0 m. abs., - 26,0 m. abs. and - 25,0 m abs. 

By setting up a hydrodynamic model of the Caspian Sea, it allows the calculation of heights of the surges in less known but still vulnerable regions of Kazakh coast for different variations of background sea level: - 27,0 m. abs., - 26,0 m. abs. and - 25,0 m abs., -22,0 m abs. The maximum increase of sea level during a disastrous surge was 3,0 m., This rise of the sea level can be found between the river Emba mouth to Komsomolets Bay. The flooding of this territory has very dangerous ecological consequences, as the region is subject to intensive prospecting for gas and oil.

3.5. Volga Catchment Hydrology

V Y Georgievskiy  (State Institute of Hydrology, Russia)

A study has been made of the influence of economic activity and water use in the Volga basin on flows in the River Volga for the period 1982-96.  The analysis was made for 20 sub basins and also for the whole basin. It was noticed that in the 1990’s there was a reduction of water intake from the river network. So, if total water intake in the basin from the river network was 32-33 km3 per year (1980), in 1994-96 it reduced to 24-26 km3 per year. Such a reduction is explained first of all by the first collapse of industrial and agricultural production within the basin in 90 years. 

The reduction of water abstractions was accompanied by a reduction of return used water. Return water inflow in 1994-96 was 20-21 km3/year, and up to the end of 1980 was 25-26 km3/year. As a result of reductions in water resources use there has occurred a decrease in water consumption. With these trends, water consumption of rivers, contributing to the Caspian, there has been a reduction of total inflow to the sea under the influence of economic activity, of about 26 km3/year. 

There have been undertaken general and comparative analyses of available climatic scenarios for Caspian basin, which involved the use of paleo-climatic reconstruction and mathematics modelling of outputs of general atmospheric circulation. Calculations were made to predict future climatic conditions. GTI assisted with the paleo-climatic reconstruction, and the model, which was made available by Laboratory of Geophysical Hydrodynamic in Princeton University (GFDL) for a doubling carbon dioxide concentration scenario.

Calculations of Volga inflow change to the Caspian Sea were made with the use of the SHI water balance model. The results showed that under a global warming on 1°C (scenarios of SHI) Volga runoff would not change. This is explained by the small increasing of rainfalls in Volga basin, which is compensated by higher evaporation as a result of air-temperature increases. Under global warming of 20 C there will be an increase of Volga flows of 23 km3/year, as a result of anthropogenic warming of the climate resulting from a significant increase in precipitation.

3.6. Creation of Informational Catalogues on Caspian Basin. 

T G Gorkunova  (Kazakhstan, KazNIIMOSK) 

Catalogues of technical publications on water problems of Caspian Sea basin have been prepared from published monographs, collections of works, articles, reports on scientific-research work, theses reports and others. A catalogue has also been prepared of specialists who hold information on recent studies of water problems in the Caspian basin. The catalogue includes such details as contact addresses, organisations worked for and the specialisation of the experts. It is based on questionnaires prepared in KazNIIMOSK and filled in by specialists. The catalogue uses Microsoft ACCESS for Windows 95 for it’s search system and searches can be performed using the surname of author or name of country etc. Both catalogues are in Russian and English. Seminars such this one help to expand the Catalogue, and permits those specialists who participate to be included.
Discussions:

Mr. Orazov  (Kazakhstan) – How can we receive information catalogues?
Mrs. Gorkunova: At present the work on catalogues creation is continuing. Completed catalogues will be send to all Centres.
3.7. Coastal Management 

K B Isentaev, Kazakhstan 

Coastal management in connection with transgression of Caspian Sea, caused by climate change and others reasons, plays a defining role.
It is very good that riparian countries agreed on joint actions and supported the creation of specialised Centres on study of Caspian problems. We hope that foreign specialist and our colleagues from riparian countries, who are this mission, will render assistance in the work of undertaken studies. 

An important question of coastal management should have a united strategy of the protection of ancient Caspian ecology, which has a unique significance and is experiencing the loss of rare disappearing varieties of biological species. The sea itself has a great influence on the climate. That’s why the common efforts of riparian countries should actively continue.

Caspian transgression is interpreted as an extreme occurrence. There is an opinion that in connection with the relative stabilisation of the water level regime of the sea in recent years, it will be sufficient to place earth dams in those places where the sea breaks through and give protection for the short periods against storm-surges, and that such actions will be sufficient. But this is not so. Caspian transgression is not a natural disaster, but a long ecological process, connected, as it is shown in our workshop, basically, with climatic change. We have developed a Technical-economic report (TED) “Provision of stability of population vital activity and protection of economic objects and settlements from flooding in coastal zone”, approved by Resolution of Cabinet of Ministers of RK (№ 1005, September 7, 1994). Nature, itself, gives the possibility for the coastal population to be prepared to alleviate the consequences of potentially enormous regional flooding.

In this connection, the question of adaptation to the consequences of transgression is a major part of coastal management and should be given a high priority. Particularly, it is important to work out strategy to adaptation. The strategy adopted provides for designing coastal protection against a sea level rise to - 26,0 m and - 25,0 m between the years between 2015 and 2030, and includes for protection from surges occurring several times a year, which can reach levels of between -24,0 and -23,0 m. To provide for these levels of protection coastal areas would require earth embankments to be constructed. Our studies provide solutions involving changes to the economic life and the necessary adaptation of the coastal inhabitants to the predicted conditions of level rise.

With a possible sea level of - 25,0 m, there will be two large administrative regions, –Atyrayskaya and Mangistauskaya oblasts affected. The coastline will increase to 2700 km. against present 1600 km.and 2,2 millions ha of land will be placed under water, against 1,2 million ha at present. It will touch the life of 111 populated settlements with a total number of inhabitants of 320,000 to 803,000 of people and 43 oil storage installations. It will flood 775,000 ha of pastures. In this case local food production will be seriuosly depleted in the coastal zone. This already has raised health concerns for the population who already has high rates of incidences of disease. In a survey of 100,000 inhabitants the incidence of disease were higher than that of other regions in the Republic of Kazakhstan. 

Recommendations were made for measures of adaptation to take into account these specified circumstances. The first measure was to protect the population. Several alternatives were investigated. It would be necessary to resettle 72 populated settlements with a total population of 71,200 people. 36 new embankments would be constructed, three of which would be isolated. In the second scenario, only 19 populated settlements with a population 8,7000 people would be resettled with the remainder protected by dams.

Transport communications are basically laid on the top of dams, besides settlements, protected by dams. The airports of local airlines will be replaced by heliports. The main pipeline transport, for water supply and sewerage are laid on dams, or are protected by them. The system for the protection of premises is relatively simple. The earth embankments would be constructed from local clay materials, protected by stone revetment. 

Among the measures of adaptation is the prevention of environment pollution. It should be monitored and this monitoring should extend into the catchment. It is impossible to avert this problem. Sea level rise already has caused flooding of enormous areas of territory, coast abrasion, and erosion of delta areas of rivers and intensive pollution of marine water.  At present, it is necessary to organise a powerful and efficient monitoring of Caspian Sea environment.

Our Technical-economic report needs to be updated in the light of new forecasts and require additional studies and revisions. So, in a new programme, which is today being considered by us, it is necessary to undertake complex studies. Moreover, they must integrate many disciplines. We can not separate the problem of sea level increases from the problems of economic growth in the region and adapting its economy to sea transgression. 

Discussions:

Mr. Georgievskiy (Russia) – Did you look at this matter from the standpoint of damage if levels are lowered on 1 m?

Mr. Isentaev: I have to say that our studies were carried out when the sea was rising, but there are some recommendations made for falling sea levels.

Diousebaev Zh. (Kazakhstan) – How much does a dam cost annually? And how much money is spent maintaining existing dams? Is it necessary to fight ever increasing sea level rises?

Mr. Isentaev: We discuss this problem not for the first time. In conditions of Kazakhstan we cannot retreat from the sea, as the nearest territories are deserts. People do not want to leave these areas.

3.8. Intercommunications of the Eco-system and Caspian Water Level Fluctuations. 

L V Shabanova  (Kazakhstan, National Ecological Centre of Sustainable Development of the Republic of Kazakhstan) 

A video-programme was demonstrated on Geographic Information Systems (GIS) data bases.

Discussions:

Mr. Diousebaev (Kazakhstan) – Why were there no sturgeons caught last year, but this year we have some?

Mrs. Shabanova: -The climatic conditions of previous year were not ideal for sturgeon fish. In particular it has been suggested that the fluctuations in catches result from changes in  water temperatures.

3.9. Overview of status of studies in Azerbaijan related to Sea Level Fluctuations 

M Mansimov (Deputy Chairman Committee on Hydrometeorology, Azerbaijan) 
The changing level of the Sea and its connection with the flooding of the coastal zone, continuing social-economic damage, pollution of the water masses and reduction of biological resources are the main problems of Caspian sea. With the perennial variability of sea levels it is essential to obtain instrumental observations, which have been conducted since 1830 near Baku City. For the whole period of instrumental observations the highest level (-25,2 m) was registered in 1882, and the lowest (-29.0 m) - in 1977. The maximum range over the whole period of systematic observations has been 3,8 m, but for the current century and –3.2 for this century.

From 1978 to 1995 the sea rose by 2,5m and reached a level of - 26,5 m. This rise in level is the most intensive and long-lasting ascent of level for the whole period of instrumental observations. 

Some of the scientific studies undertaken by the Scientific-Research Hydrometereological Institute of Azerbaijan are as follows:

· Studies of dangerous hydrometereological phenomena on Caspian sea; 

· Dynamic of pollution of Azerbaijani area of the Caspian sea; 

· Project "Marines" 

· Methodical recommendations on forecasting of storm-surges phenomena;

· Dynamic of the bottom sediments of the Azerbaijani areas of Caspian sea; 

· Influence of General Circulation of Atmosphere on Caspian sea water level fluctuations;

· Estimation of influence of global climate change on Caspian sea level; 

· Vulnerability of the coast zone to climate change;

· Estimation of coastal zone flooding.

Institute of Geography of Academy of Sciences of Azerbaijan;

· Peculiarities of Caspian sea level fluctuations during Paleo-climatiic era;

· Spatial-temporal variability of Caspian  sea levels; 

· Water balance and long-term forecasts of the Caspian sea level;

· Changing levels and geo-ecological conditions of the Caspian sea coast;

· Dynamics of geo-morphology of Caspian coast zone;

· Change of assimilation of Caspian sea water under the level fluctuations; 

The solutions to the problems of level fluctuations and flooding of the coastal zone: 

· Prepare a united system of geodetic bases of the level gauges on the Caspian Sea; 

· Reconstruction of the marine and coastal stations and types of observations and if required, creation of a new coastal stations and gauges. Undertaking the observations in an integrated system. 

· Reconstruction and development of complex monitoring system for Caspian Sea and river mouths.

· The Improvement of estimation methods and complex analysis of Caspian Sea water balance Caspian, particularly of inflow generation within the basin.

· Development of methods of estimation and forecast of dangerous natural phenomena (storm-surges, extreme high water, currents, ice drifting etc.), bringing to exceeding situations and ecological catastrophes.

· The complex study of perennial change of Caspian Sea water balance and level fluctuations change. The development and using the long-term forecasts over a range of 2 to 20 years.

Discussions:

Mr. Orazov (Kazakhstan) – On the method of forecasting, could you say how literature on this topic could be obtained?

Mr. Mansimov: Yes of course give me your orders by email and I will see to it.

Mr. Diousebaev(Kazakhstan) – How it is possible to get the observations for recent years?

Mr. Mansimov: By official request.

3.10. Overview of status of studies in Iran related to Sea Level Fluctuations 

Parvin Farshchi  (Iran)
I would like to describe the status of our Centre on Water Level Fluctuations; I have to say that it is also includes hydrometereological work. In common, with the Caspian Sea water level fluctuations Centre it offers the following plan of actions:

Activity 1. 
Improvement of public education and creation of the common regional centre to observe the fluctuations and live with them.

Activity 2. 
Evaluation of influence of water level fluctuations on the social-economic activity and regional environment

Activity 3. 
Evaluate Caspian Sea oscillation behaviour, in long and short-term water level changes and surge storm forecasting models.

Activity 4. 
Study of water balance and improve the accuracy of the existing models

Activity  5.
Evaluate  morphological-dynamic effects of water level fluctuation

Activity 6
River and river mouth management training in coastal zones;

Activity 7.
Land use studies and evaluation of economic risk in coastal zones;

Activity 8.  
Development of network and equipment for water level measurement and central organisation for processing data and dissemination of information and emergency warning systems.
· Agreement on exchange of Information & Data.

· Warning system. In co-operation with: E.R   ITCAP & M

· Flood Prone-Areas (Zoning)

· Economic Analysis

· Biological Analysis

· Coastal Planning-Human Resettlement (human resettlement requires large amount of funding, good planning and support of the Coastal population)

· A study of the regions (hydrometric - climatic; hydrometereological; the physical oceanography; social-economic; demographic).

3.11. Overview of status of studies in Russia related to Sea Level Fluctuations.  

E. Lebedeva  (Russia) 

A report was presented on what institutions of Russian Federation undertook studies on water balance and sea level, and water pollution. It was noted that it was important for a meta-base to be created for this region and preparation of a review of possible reasons for Caspian level fluctuations, including climatic changes, tectonic movements and oil deposits development, sea bed peculiarities etc. In the State Moscow University there are materials on Caspian level fluctuations for past historical time and for the last 50-100 years.   

She agreed with the suggested scientific tasks on Caspian water balance study, including study of anomalies of water evaporation, and also the consideration of problems of available data reliability. It is necessary to create the maps of estimation to dangers of floods in future with review of available information on geographical information systems (GIS), 

It is important to provide data for joint use and an have an integrated territorial monitoring and modelling of thermodynamic processes in the general structure of scenario development and possible Caspian level changes.

3.12. Statement by Z. Diousebaev

Mr. Diousebaev (Kazakhstan) - I respect the theory of hydrodynamics, but when we calculate the water balance, we include the inflow and outflow components but where is the subsurface flow? I will give some figures. In the1920’s, Mikhalevskiy estimated it as 27,9 km3/year: others estimated it at 50 km3/year. That means that the component is significant. Mr Brusolovskiy and his colleagues undertook the specialised investigations to define the subsurface flow only in the upper zone and for this sector they estimated 0,6 km3/year, that formed 24 % from river runoff of this part of the basin. Why do hydrologists think that the Kara-Bogaz-Gol inlet was open but we still had a level rise?  Why do we not take into account the sediment discharge and its influences on levels? We have to study tectonics. 

Mr. Georgievskiy (Russia) – It is advisable to study all questions, but it is necessary to concentrate on the main ones.

4. WORKSHOP DETAILS
4.1. Introduction to Metaplan System

Because of the wide scope and complex nature of the subject matter and the desire to ensure that the discussion was driven by the participants, it was clear that a conventional ‘round table’ type workshop, with an imposed agenda, would not be appropriate.  Such an approach would have meant that there was insufficient time to discuss all of the items, and that discussions would have been dominated probably by a few participants. The likely result would have been that no firm actionable conclusions would have emerged. To try and overcome the limitations of the round table method, a system known as Metaplan was adopted.  Metaplan is one of several possible systems, and was considered to be the most appropriate because it enables groups of specialists of different disciplines to work together to generate ideas and hopefully reach common conclusions. While at the same time making sure that all voices are heard and no points of view are forgotten. This form of workshop was also a useful step in creating an international network of researchers capable of working together on Caspian Sea water management problems  - one of the objectives of the Centre.  

Discussions are held in:

· group sessions, and

· plenary sessions.

Plenary sessions involve the whole assembly of participants while group sessions divide up the assembly into small groups for detailed discussions.  The results of the group discussions are then brought back to a plenary session for further consideration by the larger body.  In this way a very large number of agenda items can be addressed and forced to a conclusion.  The method is flexible and can be adjusted as the discussion develops to meet a particular need.  Ideally groups should consist of five or six people.

The make up of the groups is flexible, and membership of groups may change during the workshop.  Each group has a moderator or facilitator from the staff of the organising institutions. In this case they were selected from staff of KazGACA and the CRTC.

The work of the group proceeds by discussion, questions and answers.  The initial questions are prepared by the workshop co-ordinators, but these are intended only as guidelines to stimulate the initial discussion: it is the knowledge and expertise of the participants which determines the results of the workshop and how it will proceed.  Once the individual groups have developed ideas and suggestions, these may be returned to the full group of participants, or referred to specialist sub-groups.  The end result, depending on the objectives, of the workshop can be a set of recommendations collectively agreed by the participants.

Fundamental to the Metaplan system is the use of cards to express ideas, problems or answers, in response to questions.  The cards are attached to boards and grouped so that there is a visual record in front of the group at all times.

The ideas and topics attached to the board can be modified or supplemented at any time.  Metaplan is therefore a communicative tool and makes use of both visual and vocal senses.  The other important component is the different methods of voting which force conclusions and can sort out conflicts.  Further details of the methods, facilities and materials required to operate the Metaplan system are included in Appendix A.

4.2. Programme

A short explanatory introduction on the Metaplan system was given by Mr Evans and the benefits of this type of workshop emphasised. It was stressed that the structure of the meeting was flexible and informal and participants were free to move around as and when they wanted to. With the card system operating it was possible for anyone who left the group for a while on his return could soon see what had progressed while he was away.

Three main topics were selected for discussions and each group was given the same questions to answer. They were:

· What are the possible causes for the recent rise in the Caspian Sea levels?

· What should be the technical programme of the Centre ?

· Discuss the main disadvantages of the present structure of the Centre and how it could be improved?

Each question was discussed separately by each group before combining the individuals groups into a plenary (combined) session where the ideas (cards) were brought together and voted on.

Each participant was given cards on which he could express his views, ideas or answers, for the group to discuss (the facilitator should wait until all the participants have filled in their cards before pinning them randomly on to the board provided). It was the responsibility of the group to put them in some order, grouping some, finding out where duplication of ideas had occurred. All this being done through the facilitator who should return all the views and comments in the form of questions for members of the groups to respond to.

In the plenary session, it is very important to combine all the cards that are similar, in order not to dilute votes  cast on these cards.

4.3. Participants

Because the Iranian participants were not Russian speakers, it was necessary to have one group working in English.  Maintaining control of the workshop is difficult without any additional problems, so that the division of participants in two Russian speaking groups and one English, and then combining them together into a single plenary session, was not easy, but all things considered, it worked reasonably well.

It had been hoped to divide up the individual participants to ensure an even number of nationals and technical disciplines were introduced into each group, so ensuring an equitable balance. This proved difficult to achieve as language became the determining factor in the selection. The final division of the participants into the three groups is presented in Table 4.1.

Table 4‑1
Members of Workshop Groups

Group 1 Facilitator: Natalia Sliouniaeva

Name
Country
Position 

1. Javad Malek
Iran
Director of Caspian Sea Study @ Research Centre 

2.  Parvin Farshchi
Iran
Advisor, Dept. Environment 

3. Stuart Gunn
UK, Tacis
Project Manager

4. Elena  Lebedeva
Russian Federation
Leader of Marine Water Use Division

5. Bulat Esekin
Kazakhstan
Director NEC

Group 2  Facilitator: Madi Kireyev

1. Aiten Poladova
Azerbaijan
Scientific Consultant

2. Bakhtyar Muradov
Azerbaijan
Regional Co ordinator

3. Svetlana Shivaryova
Kazakhstan
Head of the Caspian Sea Study Laboratory

4. Tatyana Gorkunova
Kazakhstan
Deputy Director KazNIIMOK

5. Zholshibek Duisebayev
Kazakhstan
Leading Research   Scientist, Geology

6. Vladimir Georgievskiy
Russian Federation
Head of Department River Runoff and Water Problems

Group 3    Facilitator: Natalia Mikhaliouk

1. Eric Orasov
Kazakhstan
Head of laboratory, Institute of Mathematics

2. Mirzakhan Mansimov
Azerbaijan
Deputy Chairman, Committee Azerbaijan Hydrometeorology

3. Ludmila Shabanova
Kazakhstan
Chairman Caspian Sea  Problems and Oil Pollution Committee, NEC

4. Koujaniyaz Isentayev
Kazakhstan
Leader Creative Team of “Kazakhstan-Caspian Sea”

5. Vsevolod Golubtsov
Kazakhstan
Leading Research   Scientist , KazNIIMOSK

5. CAUSES OF RECENT SEA LEVEL RISE

5.1. Introduction

The Soviet administration system had a tendency to develop barriers between different governmental organizations and between technical disciplines, which is still very evident today. This has profound disadvantages when undertaking multi-disciplinary studies. A visible evidence of this problem is in the distribution of technical data. Even in those countries, which were only temporally under the influence of the old USSR, there is evidence of this tendency. Within the writers own experience such countries as Ethiopia, Yemen, and previously even in Egypt, technical data was extremely difficult to obtain. In the CIS countries the situation has tended to worsen in step with the economic crises, as data is now seen as a means of obtaining valuable sources of income for money-short organizations.

Partly because of these barriers between technical disciplines, many different opinions have arisen as to the cause of the recent rise in Caspian Sea levels. This is in spite of the increases in rainfall over northern Russia, which clearly is the main cause for the increase in river Volga flows and the subsequent rise in sea levels. Even so, there are still numerous ideas circulating as to the cause for the rise in level. It is essential to differentiate between the main contributing factors and those, which may be technically interesting but are of minor influence only. The following list include some, but not all, causes but forward with vigour to explain the recent rise in Sea levels : 

· Climate change (cyclic phenomena)

· Construction of Kara Bogaz Gol Dam

· Anthropogenic changes(reduction in water consumption)

· Climate change (global warming)

· Reduced sea evaporation

· Tectonic movements 

· Oil abstractions

· Fracture of sediment structures

· Etc.

Many geologists and geo-scientists still hold strongly to the view that the main source of problem is to be found in Tectonic movements, although it is generally conceded that the time scale for the present rise is too short to produce pronounced tectonic movements.

To assist the participants in answering this question a number of supplementary questions were provided to help promote discussion.

Table 5‑1
Main and Supplementary Questions

Main Question
What are the possible causes of the recent rise in the Caspian Sea level?

Supplementary Questions
Is it a natural cyclic phenomenon?

Is it a global, regional or local problem?

Can it occur as a result of tectonic movements under the sea?

Is this connected with oil-extraction?
Is this connected with: a) human activity, water development or b) Kara-Bogaz-Gol dam?

5.2. Group Selections

Within each group an attempt was made to classify the causes and remove unnecessary duplication of cards.

In total some 69 cards were produced with different ideas and these are reproduced in Table 5.2.

Although the secondary questions were supplied only to stimulate the discussions and to help in producing more ideas in answering the main question, it can be seen from the list in Table 5.2 that there were included many answers to these secondary questions. There were also a large number of duplicated cards.

5.3. Plenary Session Results

In the plenary session the cards were rationalised and the number of cards were reduced from 69 down to 26 cards and these cards were voted on. Each participant was allocated 7 votes but although the majority of the participants used 7 votes, two used 5, one used 4 and one used 10.

Although the number of cards had been reduced drastically there was still a little ambiguity and duplication. 

Table 5‑2
Question 1 – Results of Discussion on What are the possible causes of the recent Sea Level rise?

Card No
Suggested Causes (card descriptions)

1.

2.

3.


4.

5.

6.

7.

8.

9.

10.

11.

12.


13.

14.

15.

16.

17.

18.

19.

20.

21.

22
.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.


64.

66
Anthroprogenic factors
Partly connected with human activity
Economic activity of human influence on character and  intensity of sea level fluctuations
Is a result of global warming
Climatic processes and tectonics.
Global climate

Tectonics
Water-economic activity  influences water level changes
Anthropogenic factors
The fundamental questions do not solve
Oil developments
Modern sea level fluctuations are not connected with the tectonic movements
Tectonics is one of the main causes
Sea level fluctuations are connected with tectonic activity
Tectonic factors 
Tectonics 

Geology 

Geological factor (about 5-10 %).
Climate change 

The reduction of evaporation
Interconnection of river runoff and evaporation from the sea
Reduction of evaporation from the water surface of the sea Increasing of the Volga runoff in 1978-1995 

Increasing of the rainfall on the sea surface 

Interfacing of hydrometereological factors within the basin 

Increase of the precipitation and river’s runoff 

Regional problem

Regional problem

Regional problem

Increase of the river’s runoff

Climate change

Global climate warming

The influence of climate change
Climate

Climatic factor (about 80 %).
Weather cyclicity 

Combination of anthropogenic and natural factors.

Effect from climatic change (about 15%).
Climate change
Expenses of water.
Bad information and education
Surges

Climatic Factor

Consequence of global warming of climate

Quasi cyclic nature effect

Global warming

Global problem

Tectonic

Tectonic movements do not play the main role

Regional problem

Not connected with human activity

Not connected with oil extraction

Is a cyclic natural phenomena

Is a cyclic natural phenomena

Oil extraction does not influence

Not connected with oil extraction

Global, regional and local problem

Global, regional and local problem

Combination from climate change, anthropogenic and geophysical factors

Anthropogenic influence

Quasi cyclic processes

Cyclic

Cyclic phenomena

Sea level fluctuation – result of global climate change

Caspian Sea level fluctuations sooner it is a global problem, as they reflect global climate change

Sea level fluctuations are not connected with oil extraction

Not connected with oil extraction

Table 5‑3
Question 1 – Results of Voting on Causes in Rise of Sea Levels

Nr of Card
Number of Votes
Rank
Description

1.
8
4=
Natural cyclic fluctuations.

2.
6

Circulation processes in atmosphere.

3.
3

Combination from climatic factors and tectonics.

4.
12
1
Climatic changes and natural cyclic phenomena.

5.
11
2=
Climate, precipitations, temperature of air, river runoff, evaporation.

6.
1

Influence of meteorological conditions.

7.
8
4=
Surges

8.
5

Evaporation

9.
8
4=
Economic activity

  10.
2

Reduction of inflow to Kara-Bogaz-Gol Bay in 1978-92

11.
5

(about 10-15%).

12.
4

Change of the correlation of the water balance element’s values 

13.
1

Separation of Kara-Bogaz-Gol Bay

14.
0

Changes of evaporation value in consequence of oil pollution.

15.
2

Level of interfacing of oil & gas extraction and tectonics (+10%).

16.
0

Ground waters inflow (+7%).

17.
7
7=
Greenhouse effect

18.
11
2=
Increase of the river Volga inflow (and others rivers)

19.
1

The negative water balance of the sea

20.
3

Reduction of evaporation from the sea surface

21.
2

Reduction of the water evaporation area on the account of Kara-Bogaz-Gol Bay separation

22.
0

Reduction of water surface

23.
4

Reduction of water consumption in river’s basins

24.
7
7=
Flow (river’s)

   25.
0

Dams

26.
7
7=
Tectonic

Although climatic changes and natural cyclic phenomena came top, natural cyclic fluctuations which is almost identical, came 4=. Moreover, like was not compared with like, as demonstrated by 2= position for Volga flows which is more a statement of fact compared with natural cyclic fluctuations or anthoprogenic causes, but at least the results refuted quite clearly that the cause was  due to tectonic movements. The results are given in Table 5.3 and are summarized in Table 5.4.

Table 5‑4
Results of Discussion of the Possible Causes of the Recent Sea Level Rise

Rank
Card Description

1.

2=

2=

4=

4=

4=

7=

7=

7=
Climatic change and natural cyclic phenomena

Increase of the river inflow

Climate + river runoff + evaporation

Surges

Economic Activity

Natural cyclic fluctuations

Tectonics

Flow (river’s)

Greenhouse effect

Because the participants retrospectively, were not satisfied with the way the cards had been grouped and the resulting rankings, they voted on a revised ranking which is reproduced below:

· Rank 1
Climatic Factors

· Rank 2
Anthropogenic Factors

· Rank 3
Geological Factors
6. WHAT SHOULD BE THE CENTRE’S WORK PROGRAMME?

6.1. Introduction

The discussion of the question, ‘What should be the Centre’s Work Programme’ was likely to be provocative, particularly as it was the NEC’s openly stated view that coastal management studies should be undertaken at the Centre during Stage 1.

The participants had available to them the programme of work on which the Centre had embarked (Table 3.1) and presentations and discussions had been held on this subject in the seminar on the previous day.

6.2. Results

The same three groups were used as for Question 1 with no changes. As previously, two groups operated in Russian and one in English. Some 44 cards were produced by the three groups and there are reproduced in Table 6.1.

The dominant theme of the cards, written up by the participants, was overwhelmingly hydrometereological, as can be seen in Table 6.2.

Table 6‑1
Summary on Topics for suggested Work Programme

Topic
No. of Cards

Hydrometereological

Exchange of information

Tectonic

Flood Zone management

Socio-economic

Unclassified 
29

4

4

2

1

4

This is to be expected as hydrometerological work is required to both monitor the sea and collect data essential for the solution of the problems associated with the fluctuation of Caspian Sea levels. Without this basic information it is not possible to compare the alternative coastal management scenarios necessary to minimise the social and economic and environmental costs and to ensure that serious errors are avoided.

These 44 cards were reduced to 17 cards in the plenary session. On this occasion as there was a reduced number of cards to be voted on and only 5 votes were allocated to each participant. The revised topics, votes and ranks are shown in Table 6.3.

When the results were presented to the participants they caused considerable acrimony and a heated debate ensued. Although the chairman recommended that the results should stand, as they would be analysed and commented upon in the published report of the proceedings, the majority of the participants refused to accept them and demanded a new vote. As the majority of the participants supported this action a revised list was prepared by the participants and was voted on. These results are shown in Table 6.4, together with a revision of the order of the top 5 ranked cards.

Table 6‑2.
Second Question: What programme of work should have CRTC on WLF?

Card No
Description

1. 
Development of storm-surge methods

2. 
Study of the storm-surge causes

3. 
Forecast of storm-surge phenomena

4. 
Study of short-term level fluctuations

5. 
Development of short-term forecasts

6. 
Forecast of storm-surge phenomena

7. 
Creation of regional model

8. 
Level modelling for different scenarios of climate

9. 
Preparation of hydrological database

10. 
Database

11. 
Creation of available (for all countries) database

12. 
Preparation of informational catalogues on Caspian sea study

13. 
Information exchange

14. 
Observations on the sea basin

15. 
Information exchange between countries

16. 
Review potential for satellite sea level measurements

17. 
Creation of monitoring

18. 
Estimation of the sea level influence on population and ecology

19. 
The Obligation of 5 countries on granting of operative information.

20. 
Modelling of sea level fluctuations

21. 
System of observations

22. 
Creation of the Centre on reception and processing of satellite information

23. 
Tectonic structure of Caspian sea

24. 
Study of neo-tectonic components of Caspian trough

25. 
History of development of Caspian trough

26. 
History of Caspian sea development

27. 
Researches of Caspian basin

28. 
Measures of adaptation of producti0on activity

29. 
Causes of climate change:

· natural

· anthropogenic

30. 
Prepare the recommendations for integration with others Centres

31. 
Estimation of probable features of Caspian sea level on prospect 20-30 years 

32. 
Influence of climate change on water level fluctuations 

33. 
Causes of long-term sea level fluctuations

34. 
Estimation of flooding zones

35. 
Estimation of storm-surge influence on coastal zone

36. 
Inventory and technical condition of flooding objects of the gas & oil branches

37. 
Inventory of the territory and object’s condition 

38. 
Development of short-term and long-term forecasts and Caspian level change

39. 
Creation of the regional information exchange system

40. 
Proposals for minimal network of level observations

41. 
Reconstruction of the observation network for sea level

42. 
Studies of the causes of perennial level fluctuations

43. 
Studies of circulation conditions

44. 
Water balance of Caspian basin

Table 6‑3
Question 2 – Voting Results

Card Nr.
Description
Votes
Rank

1
Model of water basin development / climate change
5
7=

2
Neo-tectonic development of the Caspian
2
13

3
The Restoration and modernisation of existing stations.
10
4

4
Storm surge and wind surge forecasting
1
14=

5
Measures of adaptation of production activity
13
2

6
Modernisation of hydrodynamic model
4
9=

7
Creation of a regional system of early warning
4
9=

8
Creation of a general database for Caspian basin
12
3

9
Estimation of level influence on economy and living
16
1

10
Development of a long-term forecast of a sea level
8
5

11
Climatic scenarios of future – estimation (forecast) of the river inflow, evaporation and future water consumption.
4
9=

12
Development of methods of dissemination of information to government, technical institutions and population.
1
14=

13
Provide required measures on managing of river’s flow gauging, 

storm-surges, water level, discharges (TOR)
1
14=

14
Satellite network set-up
4
9=

15
Regional; Centre on Water Level Fluctuations. New mechanisms of financing.
5
7=

16
TOR on interfacing of CRTCs on Water Level Fluctuations
0
0

17
Catchment model of Volga river
6
6

Table 6‑4
Revised List of Rankings

Rank
Description

1


2

3

4

5
Restoration and Modernization of the hydrometereological stations

Creation of a sound data base

Long-term forecast of water level

Measures of adaptation to water level

Assessment of impact of Sea levels on inhabitants and economy 

During these heated discussions it was emphasized that it was essential to get the sequence of the work correct. The collection of data came first and an economic assessment only after the flood risk had been evaluated and alternative flood management measures prepared.

The PCU Project Manager emphasized the dangers of trying to do too much and explained the funding difficulties that could arise from seeking funds for alleviating an individual country’s flood problems. He said that it was only likely that transboundary issues would be considered for funding by international donors. 

6.3. Comments

An analysis of the results clearly demonstrates how the system can be exploited by tactical voting, or by a failure to properly group the cards. If too many cards with similar topics are voted on, then it is possible that the votes on these cards will be diluted whilst a topic which has the support of only a few cards will receive a higher ranking.

It is also quite clear that a minority of economists, social economists, ecologists voted according to their technical disciplines (it would be fair to say that most other participants did so also) and gave two of their five votes to each of the two cards numbers 9 and 5.

By regrouping the cards in Table 6.3 more carefully and combining similar cards then the voting would have produced the rankings shown in Table 6.5.

Table 6‑5.
Revised Ranking for Voting in Table 6.3.

Topic
Cards
Votes
Rank

Catchment Model/

Climate Change
1,17,11,10
20
1

Restoration of Hydromet network
3,14,7(1/2)
16
2=

Assessment of impact of level on economy and residents
9
16
2=

Measures of adaptation
5
13
4

Creation of Data Base
8
12
5

Storm Surge forecasting
4,6,7 (1/2)
7
6

This table is more representative of the opinions held by the participants of the workshop, although as was pointed out in the discussions it is the sequence of the work, which is important, monitoring (data collection), hydrological analyses, engineering studies of alternatives followed by environmental, social and economic studies. 

If coastal management is to be undertaken in the WLF-CRTC, rather than in the coastal management-CRTC now established in Iran, then such studies, which could involve considerable field work could only take place in the 2nd or later stages of the CEP and not in stage 1.

7. HOW TO IMPROVE THE WLF –CRTC

7.1. Introduction

In the third and final session ideas were sought from the participants on how the centre could be improved and what if any were the main drawbacks to the present set up.

Partly because of shortage of time and partly because it was thought better to gather as many ideas as possible, this voting took place at group level rather than in a plenary session.

7.2. Results

(i) Group 1

The following suggestions were made:

· Limited funding and unclear distribution. Need to find projects budgeted by the state

· Improve links with international organisations with wider scientific discipline, other CRTC’s, and with state and local management bodies

· The relationship can be improved by means of better data dissemination: a monthly journal, inter-active WEB-site, more facilities

· Involvement by solving problems using a wider circle of specialists

· The closest relationship with powerful structures (for possibility of management).

· Short-term advantages - quick result. Long-term disadvantages is risk of losing the organic structure
The result of voting is shown in Table 7.1

Table 7‑1  
How to Improve the WLF Centre – Group 1

Description:
Votes
Rank

Limited funding and not-definitive distribution. Need to find projects, budgeted by state.
8
1

Improvement links with international organisations with more wide scientific discipline, with others CRTC, state and local management bodies.
6
2

The relationship can be improved with the distribution of monthly journals; inter-active WEB-site and more facilities.
4
3

The short-term advantages- gives quick results; the long-term advantages- risks the loss of organic structure.
2
4

The group rationalised the cards very well and provided useful comments although on a limited number of topics. The problem of limited funding was the common front-runner with all three groups and in the case of the WLF-CRTC is probably a correct assessment. Improved links is also a very valid comment although the large distances involved, costs of travel and limited time available in Stage 1 all reduce the potential for improvement in his area at the present time but should be taken into account in Stage 2

The results are summarised below: 

· limited funding

· Improved internal and external links

· better information exchange


(ii) Groups 2

Group 2 listed some 24 cards and unfortunately sufficient votes were not cast to ensure a satisfactory result. Again the overwhelming vote was for increased funding, with the second and third suggestions again supporting increased exchange of information. The suggestion was also made that the Centre was organised only for professionals with the implication that it needed to work more closely with the general public.

The voting results are given in Table 7.2. and summarised below:




· Insufficient funding of centre

· Lack of information exchange

· Attracts only specialists/professionals

Table 7‑2
HOW TO IMPROVE THE WLF CRTC- Group 2

Card No.
Description
Votes
Rank

1.
Increasing  assistance from the side of state, where CRTC are situated
1
5=

2.
Attraction only specialists-professionals
2
3=

3.
Providing with the necessary information from all Caspian states
0
15=

4.
Organisation of inform-centre
0
15=

5.
Ensuring the remuneration of performers on European standards.
1
5=

6.
Co-ordination with other projects
1
5=

7.
Attraction of non-governmental organisations.
1
5=

8.
Provision by international channels of communication
0
20=

9.
Assistance of Centre in recovering of the observations network
1
5=

10.
Estimation of knowledge on Caspian sea
1
5=

11.
Adjust the information exchange
1
5=

12.
Increasing of funding
5
1=

13.
Equip the CRTC
0


14.
Not enough level of information exchange between CRTC
2
3=

15.
The Absence of information on future activity of Centre.
0
15=

16.
Absence of co-ordination of actions between countries in Centre creation
1
5=

17.
The absence of close co-operation between different structures, concerning with Caspian Sea inwardly countries themselves.
1
5=

18.
Insufficiency of equipping CRTC
0
15=

19.
Absence of training for young scientists.
0
15=

20.
Incompatibility of work cost with their real financing.
0
15=

21.
Insufficient financing of the Centre.
5
1=

22.
The difficulty in reception of information on specialists of other countries.
0
15=

23.
Absence of information on budget.
0
15=

24.
Predominance of one scientific discipline
1
5=

(iii) Group 3

15 suggestions were put forward by Group 3 of which apparently only 10 cards were voted on. The results are given in Table 7.3. and summarised below:

· Insufficient funding of Centre and lack of information on budgets

· Necessary to implement programs and projects quicker

· Domination of a single discipline

Table 7‑3
How to improve the WLF CCRT- Group 3

Card Nr.
Description
Votes
Rank

1.
For adequacy of different country’s standpoints is necessary to have the views of these countries on directions of the working of the Centre.
1
4=

2.
The absence of views from representatives of riparian countries.
1
4=

3.
The absence of preliminary agreement with countries-participants of the project.
1
4=

4.
The absence of information for the participants of the project on CRTC activity.
1
4=

5.
Domination of one scientific discipline.
2
3

6.
The absence of information on money distribution on articles of budget.
8
1

7.
The Imperfection of method group decision-making (the principle of unanimity or right a veto).
0
4=

8.
It is necessary to implement more quickly a real programme and projects, prepared by experts.
4
2

9.
The Centre should attract high-qualified specialists of riparian countries (from Hydromet service).
1
4=

10.
The Centre should render assistance to monitoring organisations.
1
4=

7.3.  Conclusion 

All the comments were constructive and most were valid. The funding for the Centre during Stage 1 is limited and with the Centre leader’s input in CIS countries restricted to 5 months, spread over a 15 month period, continuity is difficult to maintain. Faced with this handicap, the emphasis in Stage 1 has been placed on awarding more technical contracts to experts in the region, than was originally envisaged. In particular, an effort was made to try to get underway some larger collaborative projects, which apart from meeting the immediate technical needs of the region, could also be both sustainable in the long term and meet the project’s objective of bringing closer together the hydrometeorologicall organisations in the five Caspian Sea states.

The Centre Leader is also aware of the problem of information exchange. Even within the KazNIIMOSK building itself there are problems in ensuring that everyone is aware of the Centre’s activities. It is a problem that needs to be addressed but with the short time inputs in Stage  1 and the large amount of work to be covered, this aspect of the work inevitably had a lower emphasis: it should be corrected in Stage 2.

Another significance recommendation was to implement programmes and projects more quickly. This although understandable would be difficult to undertake in Stage 1, which is primarily designed as a diagnostic study only.
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APPENDIX A

METAPLAN SYSTEM

A.1
Introduction

Metaplan is a communicative tool that makes use of the visual sense in discussions as well as the more usual aural one.  It is highly interactive and brings forward the views of all participants, even the most reticent, and so prevents the domination of discussions by a few individuals.  Techniques for voting on the issues and enforcing majority views ensure that far more items can be discussed and that democratic conclusions are reached.

The Metaplan system requires that the workshop is divided into small sub-groups to work on the issues under discussion;  they can be specialised or inter-disciplinary.  The latter is most common to expose delegates to a wider range of viewpoints.  The programme requires the alternative convening of sub-group and plenary sessions involving all delegates.

Visual discussions are introduced by the use of cards on which ideas, key words, questions etc are written and pinned onto a board.

Each group has a facilitator whose job is to help the discussion.  He does not dominate or lead but acts as a sounding board for ideas and views of the participants.  This is achieved by reformulating views and statements of one or more participants in the form of a question for the rest of the group.

Voting on the issues is undertaken in either sub-group or in plenary sessions where a consensus can be reached.  Voting can be open or more generally concealed, to be uninfluenced and democratic.  In setting up a Metaplan workshop, if presentations are to be made they should either be given at the introductory stage, or should be dovetailed into the workshop to provide information when the topic arises.  The use of keynote speakers is not advisable.

A.2
Accommodation
The Metaplan workshop requires a large room for the plenary session but group sessions can take place in either separate rooms or in a large area containing many groups.  The very essence of the workshop is informality.  Each delegate should have 6-10 m2 space and have freedom to move around without disturbing others;  each should also have a chair and table which can be readily moved and set up in an informal way. Small light tables and swivel chairs are ideal.  Every participant should have easy access to the pinboards.

Where there is more than one group per room the pinboards can be used to separate the groups.

The delegates should be encouraged to move around, even to look in on other groups.  Rather than having coffee breaks built into the programs it is preferable to have coffee and tea always available.  Besides providing a break for individuals as and when they need one, the different groups will finish their work at different times.

A.3
Basic Materials
Each sub-group should be supplied with two display boards of around 2.5 m x 1.2 m dimensions which can be supported on a trestle or even stand on a desk.

The boards can be either made of a soft board on which cards can be pinned, or alternatively may be of hardboard and the card attached by `blu-tack'.

The boards should be covered with paper.  Normally, rolls of common brown packing paper (750 mm depth or greater) are used although white paper is equally effective.  This paper can be written on during the sessions to group cards together, draw connecting lines, write titles etc using felt tip marking pens.  The paper is attached to the soft board using large pins or tape if hard board is used.  The boards need to be capable of being moved from group to plenary sessions with the cards intact (ie. from room to room if necessary).

The basic cards should be rectangular (10 cm x 21 cm) and made from A4 cards (120 - 180 gm/m2) with 3 cards cut from each A4 sheet.  For a 2-day workshop, over 20-30 cards per participant should be allowed.  It may be advantageous to use different coloured cards to differentiate between groups and sessions and in any case it adds a little variety to the board.  Other shapes and sizes of cards can be used for groups, titles etc:

· large rectangle cards (19 x 30 mm)

· oval cards (10 x 21 mm)

· oval cards (20, 16 10 cm).

Each delegate should be provided with a felt-tip marker pen, a biro and a paper pad.  Marker pens of different colours should also be available.  Ample supplies of indicator/map pins should be made available if soft board is to be used and similarly plenty of blu-tack, although this can be re-used.

A.4
Operational Techniques

A.4.1
Introduction
Normal meetings generally last too long and produce unsatisfactory results:  one person speaks at a time and communication is difficult when many people are involved;  a few opinion leaders tend to occupy available time.  The chairman sits in a chair at the end of the table and the visual senses become detached from the aural senses, whilst at the same time the chairman has difficulty in influencing the order and length of speeches.

The Metaplan system is designed to overcome these drawbacks.

A.4.2
Visual Discussion (The Card Display)

The writing down of ideas, views etc on cards and displaying them on a pinboard has immediate advantages:

· what is written down is unlikely to be repeated and reduces circuitous arguments.  It keeps a visual record;

· it relieves unnecessary efforts to memorise the proceedings;

· the eye is a better transmitter of information to the brain than the ear;

· cards can be attached to the pinboard at any time during discussions by a participant as ideas occur to them;

· individuals with a reticent nature will put their views on cards where they may be too hesitant to speak;

· persons entering the discussions at a later time are able to gain an immediate idea of what has gone before.

To be effective the cards must be legible to all the participants.  To achieve this lettering should be of a minimum size, which as such restricts the number of words that can be placed on the card.  This immediately raises difficulties as participants usually want to write their views in fuller details.  There are therefore guidelines and rules to try to achieve this:

· cards should be visible from 8 cm;

· key word lettering should be in lower case (l/c) with a few upper case (u/c) letters;

· the varying heights of l/c make them easier to comprehend and memorise than u/c;

· more words can be accommodated using l/c;

· the middle height of l/c letters should be about 15 mm, though titles should be greater;

· a pinboard can accommodate between 30 and 60 cards, but it is important not to overcrowd the board to maintain clarity;

· cards should be grouped and connecting lines or conflict lines drawn as required;

· no card should be omitted, even if it appears illogical.

In many discussions it will be necessary to group ideas and develop a reasoned argument which should be represented on the board.  These are discussed later.

A.4.3
Role of the Facilitator

In traditional workshops the approach is based on speakers and listeners.  In the Metaplan workshop the approach is based on questions and responses.  This encourages participation and heightens the awareness of arguments.  Moreover, it:

· draws out experience and knowledge;

· gives all participants an opportunity to articulate their views;

· makes differences of opinion visible.

The facilitator's role is to act as a catalyst.  He should not have a dominant role or even an opinion.  He should therefore:

· make opinions accessible to the groups;

· provoke discussion;

· observe, stimulate and keep the group process moving;

· involve all members in the process;

· not compete with group members;

· create an informal atmosphere;

· refrain from becoming the role leader;

· get groups to work by themselves.

The secret of success for the system lies in the facilitator taking members’ contributions and turning them into questions for the rest of the group to respond to.  A question is more effective than a statement to get people to co-operate.

For use at the start and throughout a problem-solving workshop, questions should be prepared.  They need to be formulated precisely.  If there is resistance to a question the facilitator should explain the scope or involve the group to change the wording, ask them to give a spontaneous answer or drop the question.  No question should be formulated which requires a simple yes/no response:  the whole objective is to stimulate discussion.  It is best to conclude a discussion with a new question.

At the start of a group session, the members should be asked to write cards (maybe 4 or 5) in response to a prepared question.  Give ample time, 10 to 15 minutes, for all participants to complete their cards.  Only when everyone has finished the cards should the facilitator read them out slowly and pin them on the board in any sequence.  At no time should the facilitator enquire for an explanation from the originator of a card but he should ask the whole group what the card means.  Each card should, to a large extent, be tested anonymously.

It is not absolutely necessary for the facilitator to be very knowledgeable about the subject matter under discussion but his mind should be agile and flexible.  Too much knowledge could be disadvantageous and lead to too much prompting, whilst in a highly technical meeting there is the danger of the facilitator becoming lost in technicalities.

A.4.4
Rules

Group work requires discipline and tolerance, and as the facilitator is not a supervisor some rules are required.  The Metaplan system recommends that these should be developed by the members of the group and written down.

One rule that is useful, if not essential, is the `Thank you’ card.  Cards with the word ‘Thank you’ are distributed to members and can be held up to stop overzealous speakers from dominating the discussions, or just talking too long.

A list of rules should be developed during the discussions.  Different groups will generally produce rules that are similar but rarely identical.

A.4.5
Idea Clusters (Clouds)

Once the group members have filled in cards and these have been read out and placed on the pinboard, they are asked to group them under similar topics.

Each group, cluster or cloud is numbered and given a title where possible.

Where a single card belongs in several other groups it should be duplicated.  Similarly, where there are duplications of cards then the duplicated card can be discarded.  All cards that supplement others are grouped together.  Ones that represent different ideas should be pinned 40 cm away to form a new subject area.

Thick lines to form `clouds' are then drawn around the cluster.

When the pinboards prepared for group and plenary sessions are complete, it is desirable to take photographs to keep them as a record.

A.4.6
Decision-Making

The `single-dot' question is a simple method of resolving conflicts within a group and identifying the opinion of the group.

It is first necessary to formulate the question accurately.  Pre-prepared voting slips are available such as Figure A.1.

Figure A 1
Single-dot Voting Slip

0
1
2
3
4







The strength of opinion is voted on by each member privately and the facilitator draws up and presents the overall result.  Opinions become quickly visible.

There is a range of different types of voting slips to represent strengths of opinions under varying constraints or conditions:  for example, the strength of opinion could include negative responses.

It is probably unwise to use this method of clarifying opinions too frequently but is essential when the situation becomes intractable.

The multi-dot voting procedure is used where it is necessary to choose between alternatives and set a priority list.  The number of votes given to each individual depends on the size of the group and the number of alternatives.

Figure A 2
Number of Multi-dot Votes

Groups


5
10
15
20

5
2
1
1
1

10
4*
3*
2
1

15
7**
5*
3
2

20
9**
7*
5*
3

Notes:
*
Two votes may be given to one alternative.


**
Three votes may be given to one alternative.

The multi-dot alternative is useful for voting in plenary sessions.  As with the single dot approach pre-prepared voting slips are used so that the voting is private.  However, if no privacy is needed, stick-on dots can be used and individuals can vote directly on the pinboard.

A.4.7
Open Enquiries

As an alternative to using cards, the facilitator can write answers to questions directly onto a board.  An unambiguous question induces individuals to call out key words and a multiple of ideas can be drawn out of the meeting from which a multi-dot vote can produce conclusions.

A.4.8
Group and Plenary Sessions

In selecting the sub-groups one can divide the participants along disciplines or make the groups inter-disciplinary.  The latter is often the most desirable course as in problem-solving sessions the wider the range of views the better.  In particular it is usual to mix those who have practical experience with those more theoretically inclined.  Where problems of an international nature arise the mixing of nationalities is essential.

It is important to alternate between plenary and group sessions.  The Metaplan workshop is designed so that the transfer between the two is quick with little loss in time.

Detailed matters can be resolved much more easily and quickly in small groups than in a plenary session.  It is also important to ensure that time is not lost working, eg. voting in groups when this is to be repeated in the plenary session.  The group feedback to the plenary session is an essential part of the workshop.

Individual tasks are performed when preparing key word cards, but are also valuable in preparing well thought out sentences for matters to be dealt with by the plenary session.  Suitable times for individual tasks are 10 to 20 minutes.  A suitable role can be effectively carried out by two people but generally in a much shorter time.

Smaller groups (3 to 5 persons) need to work together for 30 to 60 minutes.

The general format of the workshop is dependent on what it is trying to achieve.  A typical programme is as follows:

· group work to define specific problems;

· plenary session to finalise and vote;

· group work to establish solutions to each prioritised problems;

· plenary session discuss and votes;

· group session defines recommendations and actions to be taken;

· plenary session discusses and votes and prepares an activity list.

During the group sessions it is necessary to list items that need to be considered in the plenary session.  It is here that the main decisions are made.  Each item should be prepared in the form of a question to produce a willing response.  In addition, those items that need specialist advice or inputs are allocated within the plenary session.

Progress aids in the form of lists of ‘What has been achieved?’, ‘Where do we stand?’ and ‘What remains to be done?’ are useful to keep the workshop on track.

Any list of recommendations should be written in full sentences.  It is possible to prepare separate lists or more detailed recommendations, or alternatively problems and solutions can be written on the back of the key word cards.

APPENDIX B
WORKSHOP PROGRAMME
1ST CRTC WORKSHOP

ON CASPIAN SEA

WATER LEVEL FLUCTUATIONS

TACIS 
Caspian Environment Programme 

CASPIAN REGIONAL THEMATIC CENTRE

1st CRTC Workshop on

Caspian Sea Water Level Fluctuations
Almaty, May 12 – 13 1999 

Day 1 Presentation

Wednesday 12 of May 1999


Chairman: Kireev M.A.

08:30-09:00
Registration

09:00-9:45
Opening of Seminar
Introduction to the Caspian Sea Environmental Programme and the Thematic Centre for Water Level Fluctuations, their objectives and programmes. 

Stuart Gunn/Terry Evans (Tacis)

Bakhtiar Muradov (Regional Coordination Officer)

Kireev M. A. (National coordinator of CRTC Water Level Fluctuations)

Session 1


09:45-10:30

An overview of the Thematic Centre work programmes T.E. Evans.

Terry Evans – Thematic Centre Leader

10:30- 10:45
Discussion

10:45-11:00
Coffee-break

Session 2


11:00-11:30
Caspian Sea Water Balance

Golubtsov V.V. (Kazakhstan, KazNIIMOSK)

11:30-11:50
Storm-surge Phenomena

Shivareva S.P. (Kazakhstan, KazNIIMOSK)

11:50- 12:10
Volga Catchment Hydrology

Georgievskiy V.Y. (Russia, State Institute of Hydrology)

12:10-12:30
Creation of information catalogues on Caspian Sea basin.

Gorkunova T.G. (Kazakhstan, KazNIIMOSK)

12:30-14:30
Lunch break

Session  3


14:30-14:50
Coastal Management

Isentaev К.B. (Kazakhstan, Joint-venture “Kazakhstan-Caspian”)

14:50-15:10
Intercommunications of the Eco-system and Caspian Water Level Fluctuations

Shabanova L.V. (National Ecological Centre)

15:10-15:30
Coffee-break

Session 4


15:30-16:00
Overview of status of studies in Azerbaijan related to Sea Level Fluctuations
Мansimov М. (Azerbaijani delegates )

16:00-16:30
Overview of status of studies in Iran related to Sea Level Fluctuations
Parwin Farchshi (Iranian delegates)

16:30-17:00
Overview of status of studies in Russia related to Sea Level Fluctuations
Lebedeva E. (Russian delegates)

17:00-17:30
Discussions


Thursday 13 Of May 1999 


Chairman: Terry Evans

09:00-09:15
Introduction to the Meta plan System

09:15-10:15
Divide into 4/3 groups to discuss questions

10:15-13:00
Work in groups to discuss possible causes of the recent Sea Level rise

Plenary session to present finding and voting

13:00-14:00
Lunch – break

14:00-16:00
Divide in-groups to discuss the programme of work of the Caspian Regional Thematic Centre.

Plenary session to present finding and voting

16:00-18:00
Divide in-groups to discuss problems in setting up Thematic Centre for water level fluctuations followed by recommendations for improvements.

Plenary session to present finding and voting

18:30-20:00
Dinner

APPENDIX C
GENERAL O/H’S
TERRY EVANS
1ST CRTC WORKSHOP

ON CASPIAN SEA

WATER LEVEL FLUCTUATIONS
CASPIAN SEA

ENVIRONMENTAL

PROGRAMME

STAGE 1:

PREPARATION  FOR:

· TRANSBOUNDARY DIAGNOSTIC ANALYSIS (TDA)

· STRATEGIC ACTION PLAN (SAP)

· NATIONAL STRATEGIC ACTION PLAN (NSAP)

· PRIORITY INVESTMENT PLANS (PIP)

STAGE 2:

· IMPLEMENTATION OF STAGE 1 RECOMMENDATIONS

WHAT DOES THIS INVOLVE?

· SETTING-UP A WATER LEVEL CENTRE

(THEMATIC CENTRE)

· PROMOTING COMMUNICATION BETWEEN THE 5 MARITIME COUNTRIES

· UNDERTAKING TECHNICAL WORK IN COUNTRIES TO PROVIDE INFORMATION FOR THE TDA, SAP & NSAP'S

TECHNICAL OBJECTGIVES FOR WLF THEMATIC CENTRE

· PROVIDE OVERVIEW OF CAUSES OF RECENT RISES IN SEA LEVELS

· DETERMINE IF POSSIBLE TO ASSIGN PROBABILITY TO FUTURE LEVELS
· REVIEW MEDIUM TERM FORECASTS

(3 to 12 Months)

· REVIEW POTENTIAL FOR RELIABLE WIND INDUCED SURGES FORECASTS 
(1 to 5 days)

NOTE:
Without determining the future likely changes in Sea levels then costly and potentially disastrous planning decisions could be made

THE NEED
· TO HAVE AN EFFECTIVE HYDROMETEREOLOGICAL SERVICE IN ALL 5 COUNTRIES TO MONITOR, RESEARCH AND FORECAST AND PREDICT CHANGES IN SEA LEVELS

THE SITUATION

· SERIOUS UNDERFUNDING AND DECLINE IN STAFF NUMBERS IN RELEVANT GOVERNMENT ORGANISATIONS

· NEAR COLLAPSE IN THE HYDROMETRIC MONITORING SERVICE

· REDUCED EXCHANGE OF INFORMATION BETWEEN COUNTRIES

· LITTLE EXCHANGE OF DATA BETWEEN GOVERNMENT ORGANISATIONS WITHIN COUNTRIES

WHAT ARE THE TECHNICAL CONCERNS OF THE WATER LEVEL FLUCTUATION THEMATIC CENTRE?

· ASSESSING THE CAUSE OF THE RECENT SEA LEVEL RISE

· INVESTIGATING THE POTENTIAL FOR FORECASTING AND PREDICTING FUTURE LEVELS

· EVALUATING THE MONITORING NETWORK REQUIRED TO UNDERTAKE THIS WORK

· ESTABLISHING AN ONGOING SUSTAINABLE FUTURE PROGRAMME SUPPORTABLE BY COUNTRIES AND FUNDING AGENCIES

APPENDIX D
TECHNICAL O/H’S
TERRY EVANS

1ST CRTC WORKSHOP

ON CASPIAN SEA

WATER LEVEL FLUCTUATIONS

Monitoring
· Rehabilitation of national hydrometric stations

· Prepare outline plan for a reduced priority hydrometric network

· Consider installing D.C.P’s for (Meteosat, HYCOS)

· Record levels, rainfall, T, wind, radiation, Water, Quality parameters

· Review potential for use remote sensing from satellites

Water Balance of Sea
· Evaporation anomaly

· Statistical review of sea level records

· Review of area/capacity/ level 

· Update using monthly data

· Calculate Eo and estimate R

Install a 1/2o Grid WATER DEVELOPMENT MODEL Caspian Sea BASIN

· TEST GSM CLIMATE CHANGE OUTPUTS

· CHANGES IN WATER DEVELOPMENT

· CHANGES IN WATER DEMAND

· Set up model IN Russia. Gis INPUTS

· CALIBRATE USING WATER DEVELOPMENT DATA

· Train STAFF IN ALL 5 COUNTRIES

· SET UP MODEL IN ALL 5 COUNTRIES
1/2O CASPIAN SEA BASIN WATER DEVELOPMENT MODEL

INPUTS:
· RAINFALL (CRU, 99)

· EVAPORATION (FAO)

· ELEVATION (HOAA-EPA, 92)

· SOILS CHARACTERISTICS, F.C. S.C ETC (FAO)

· LAND COVER (De Friesetal), 94

· AQUIFER CHARACTERISTICS (UNESCO)

· RESERVOIR & LAKES

· WATER DEMANDS


- URBAN


- RURAL


- INDUSTRIAL


- AGRICULTURAL

OUTPUTS:
EFFECT OF:

· CHANGE IN CLIMATE DUE TO GLOBAL WARMING

· INCREASING AND DECREASING POPULATION

· URBAN MIRGATION

· INCREASING/DECREASING INDUSTRIAL DEMANDS

· INCREASING/DECREASING AGRICULTURAL DEMANDS
Review of latest results

of GCM’s

· Are THE temperature differences between northern and southern  areas reproduced in GCM’s outputs?

· review predictions under 2 x CO2 scenario to sea temperate differences of the oceans in n&s hemispheres

· correlate russian rainfall against ocean temperatures.
APPENDIX E
DETAILS AND ADDRESSES OF WORKSHOP PARTICIPANTS
1ST CRTC WORKSHOP

ON CASPIAN SEA

WATER LEVEL FLUCTUATIONS
Group 1

Facilitator : Natalya Slunaiva (center of hall)

NN
Name
Country
Organization
Position
Address

1.
Javad Malek
Islamic Republic of Iran
Ministry of Energy

Caspian Sea Study@

Research Center
Director of Center
IRAN-SARI,

Imam Square

Tel.: 0098 151 60346

Fax: 0098 151 61405

2.
Dr. Parvin Farshchi
Islamic Republic of Iran
Department of Environment
Advisor
N 178, Nejatollahi St., Post Box: 15875

Tehran

Islamic Republic of Iran

Tel.: 009821 8808776: 8907223

Fax: 009821 8907223

E-mail: pfarshchi@hotmail.com

3.
Stuart Gunn
Tacis
Caspian Environment cis

ERM-Lahmeyer Int./VKI/GORA
Project Manager
Room N 108, Ist Floor 

3 rd entrance, Government Building, Uzeir Gadjibekov Srt., 40 Baku,

 370016, Azerbaijan

Tel.: +994 12 971785

Fax: +994 12 971786

Mob.: +994 50 220 04 10

E-mail: caspian@pcu.baku.az

4.
Dr. Yelena S. Lebedeva
Russian Federation
Ministry of Natural Resources

Department of Science and Offshore Operation
Leader of Marine Water Use Division
4/6, Bolshaya Gruzinskaya, Moscow, 123812, Russian Federation 

Tel.: (095)254 70 92

Fax: (095)254 33 61

E-mail: more@rosnedra.msk.ru

5.
Bulat Esekin
Republic of  Kazakhstan


National Environmental Center for Sustainable Development of the Republic of Kazakhstan
Director
81, K. Marks str., Kokshetau, 

475000, Republic of  Kazakhstan

Tel.: (31622) 55414, 56718

Fax: (31622) 55537

E-mail: Besekin@neapsd.kz

Group 2

Facilitator: Madi A. Kireyev (right side)

NN
Name
Country
Organization
Position
Address

1.
Dr. Aiten Poladova
Azerbaijan
Baku State University

Chair  of Hydrometeorology
Reader,

Scientific consultant
54, Bul-Bul Av., Baku, 

370014, Azerbaijan

Fax: (99412) 95 11 30

E-mail: ats@aspi.baku.az

2.
Bakhtyar Muradov
Azerbaijan
Caspian Environment Programme
Regional Coordinator
Baku, Azerbaijan

Tel.: (99412) 97 17 85:  95 17 86

Fax: (99412) 97 25 01

3.
Dr. Svetlana Shivaryova
Republic of  Kazakhstan


Kazakh Research Institute for Environment Monitoring & Climate (KazNIIMOSK)
Head of the Caspian Sea Study Laboratory
597, Seifullin Av., Almaty, 480072, Republic of Kazakhstan

Tel.: 7 (3272) 54 22 63

Fax: 7 (3272) 54 22 85

E-mail: general@kniimosk.almaty.kz

4.
Tatyana Gorkunova
Republic of  Kazakhstan


Kazakh Research Institute for Environment Monitoring & Climate (KazNIIMOSK)
Deputy

Director
597, Seifullin Av., Almaty, 480072, Republic of Kazakhstan

Tel.: 7 (3272) 54 22 67

Fax: 7 (3272) 54 22 85

E-mail: general@kniimosk.almaty.kz

5.
Dr. Zholshibek Duisebayev
Republic of  Kazakhstan


Institute of Geological Sciences named after

K.I. Satpaev
Leading Researcher
69-a, Kabanbai Batir  st., Almaty, 480100, Republic of Kazakhstan

Tel.: 7 (3272) 61 76 18

Fax: 7 (3272) 49 07 08

E-mail: dgd@geol.academ.alma-ata.kz

6.
Dr. Vladimir Georgievskiy
Russian Federation
State Hydrological Institute (GGI)
Head of Department River Runoff and Water Problems
23, 2-line, Saint Peterburg, 

199053, Russian Federation

Tel.: (812) 323 35 19

Fax: (812) 323 10 28

E-mail: ggi2@mailbox.alkor.ru

Group 3

Facilitator: Natalya Mixailuk

NN
Name
Country
Organization
Position
Address

1.
Dr. Eric Orazov
Republic of  Kazakhstan


Ministry of Science and High Education

 Institute of Mathematics
Head of Laboratory
125, Pushkin str., Almaty, 

480100, Republic of  Kazakhstan 

Tel.: 7 (3272) 61 19 02

Fax: 7 (3272) 61 37 40

E-mail: makarenko@itpm.sci.kz



2.
Mirzakhan Mansimov
Azerbaijan
Azerbaijan State Hydrometeorological Service
Deputy

Chairman
3, Resal-Rzi, Baku,

370000, Azerbaijan

Tel.: (99412) 93 15 26

Fax: (99412) 93 69 37

E-mail: mansimov@iglim.baku.az



3.
Dr. Ludmila Shabanova
Republic of  Kazakhstan


National Environmental Center for Sustainable Development of the Republic of Kazakhstan
Chairman Caspian Sea  Problems 

and Oil Pollution Committee 
81, K. Marks str., Kokshetau,

 475000, Republic of  Kazakhstan

Tel.: (31622) 55414, 56718

Fax: (31622) 55537

E-mail: Lshabanova@neapsd.kz



4.
Dr. Koujaniyaz Isentayev
Republic of  Kazakhstan


Committee of Water Resources

Creative Team of “Kazakhstan-Caspian Sea”
Leader
118, Zheltoksan str., Almaty, 480091, Republic of  Kazakhstan

Tel.: 7 (3272) 63 14 57



5.
Dr. Vsevolod Golubtsov
Republic of  Kazakhstan


Kazakh Research Institute for Environment Monitoring & Climate (KazNIIMOSK)
Leading Researcher
597, Seifullin Av., Almaty, 480072, Republic of Kazakhstan

Tel.: 7 (3272) 54 22 66

Fax: 7 (3272) 54 22 85

E-mail: general@kniimosk.almaty.kz
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