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1. SUMMARY

The Caspian Sea, the world’s largest landlocked brackish water body, has been increasingly threatened by socio-economic development in the region in the recent years. A number of adverse effects such as pollution, decline of biological resources, degradation of ecosystems etc., are currently jeopardizing the sustainable development and management of the regions natural resources and protection of its environment for future generations.

This situation is aggravated by the steep rise in sea levels due to the combined effects of increased precipitation over the Volga River basin, which represents around 83% of the total average annual inflow into the Sea, and decreased evaporation from the Sea. According to many scientists, this is likely to be associated with global warming.   

Then sea level rise has already taken a heavy toll on economical development and in areas some of the population has been forced to leave parts of the coastal zone through: sea flooding, increased storm surges (causing serious damages to agriculture, industry and housing and creating associated pollution), changes to water depths affecting the important bio-resources of the sea, etc..

In April 1995, at the initiative of the five Caspian States the Caspian Environmental Programme (CEP) was established with the overall goal to promote the sustainable development and management of the Caspian Sea environment. The programme is supported by two main projects: the TACIS project and the GEF project. Among the activities conducted by the CEP, ten Caspian Regional Thematic Centres were established in the different countries. The Caspian Centre for Water Level Fluctuations (CCWLF) was created by TACIS. The CCWLF is hosted in Almaty by KazNIIMOSK, which is the scientific branch of KazHYDROMET (the Hydrometeorological Service (NHMS) of Kazakhastan).

Taking into account the results of TACIS project Phase 1, the Detailed Programme of Work of Phase 2 stated `that the reestablishment of the hydrometric network surrounding the Caspian Sea and in its catchment is an essential precursor to improved monitoring and prediction of changes in sea level`. As for the Aral Sea, the collapse of USSR in 1991 had far-reaching effects in the Caspian region, notably on the day-to-day functioning of basic services and investment in a number of domains such as hydrometeorology, pollution control, prevention and protection.  In 1994, the heads of the NHMSs of all the Caspian States, concerned by the deterioration of the monitoring networks decided to establish, with the support of the World Meteorological Organization (WMO) a coordinating Committee on Hydrometeorology and Monitoring of Pollution (CASPCOM). In 1997, CASPCOM agreed on a work programme (CASPAS) including a major rehabilitation of these networks.

However, up to now little has been done to halt the deterioration in the network. The present situation is characterized by the absence of any operational regional integrated hydrometeorological information system for the Caspian Sea, necessary for strategic planning and management decisions at both national and regional levels.  Mainly due to the lack of regular funding, the national hydrometeorological information systems are not able to provide accurate and consistent timely available data and information. The equipment is obsolete or not working, and there is a lack of efficient telecommunication systems throughout the region.

Following preliminary contacts in 1999 between CCWLF Team Leader and the WMO Secretariat and with the agreement of both CASPAS and CEP Steering Committee, the preparation of an identification project for the implementation of Caspian-HYCOS was included in Phase 2 of the TACIS Project.

The objective of Caspian-HYCOS is to contribute to the development, implementation and use of an affordable and reliable hydrometeorological information system, necessary for the sustainable and equitable development and management of the sea and of its basin’s natural resources. Based on the experience gained by WMO on similar projects worldwide in establishing the World Hydrological Cycle Observation System (WHYCOS), the expected outputs of the project are: (i) the establishment of real-time data transmission facilities at existing stations; (ii) the development and implementation of national and regional data bases and Web sites for the operational use of the real-time information and; (iii) the training of the NMHSs in the use of these modern technologies.

With the support of CEP, CCWLF would be responsible for the coordination of the project, which would be implemented by the NHMSs of the Caspian States with the support of Technical Assistance and WMO. A Project Steering Committee (PSC), which would include representatives of CEP Steering Committee, CASPCOM and WMO,would monitor the project using several performances indicators.

At its end, the project would be reviewed and evaluated by an independent expert.

The total estimated cost of the project over two years of implementation is estimated to be 979,000 Euro.

2. BACKGROUND

2.1. General

2.1.1 Present Caspian Sea situation

The Caspian Sea is the largest landlocked world water body located in a deep depression at the border between Europe and Asia. It is considered as “a unique and fragile natural phenomenon” which should be preserved for future generations. But the sea, notably through its oil and gas reserves, its bio resources and associated regional industrial and agricultural potential, is also of utmost importance for the socio-economic development of the five littoral countries sharing it: the Republic of Azerbaijan, the Islamic Republic of Iran, the Republic of Kazakhstan, the Russian Federation and Turkmenistan. 

The increasing economic development in the region in the recent years and at present has led to adverse effects such as pollution, decline of biological resources, degradation of ecosystems, etc. As indicated in a brochure published in 1997 by the World Meteorological Organization (WMO)
 with the support of experts from the region, “the precarious environmental situation has been aggravated by the steep rise in water level, the cause of severe problems such as increasingly violent storm surges with waves three meters in height and travelling as much as 20 km and more inland from the coast, erosion of the coastline at a rate of 10 metres a year and flooding of land at a rate of 1 - 2 km a year.”

2.1.2 Political situation and international involvement

After the collapse of USSR in 1991, the New Independent States (NIS) of the Caspian Region and the Islamic Republic of Iran have committed themselves to co-operation in the environmental management of the Caspian Sea and proper use of its resources (Teheran, October 1992, Astrakhan, 1993, Almaty, 1994). 

At the initiative of the Caspian littoral states, the Caspian Environmental Programme (CEP) was established in April 1995. “The overall goal of the CEP is to promote the sustainable development and management of the Caspian environment, a major and unique ecosystem under threat from pollution and loss of biodiversity”
. This programme is supported by two main projects: the TACIS project and the GEF project, the latter being implemented as three separate sub-projects by the World Bank, UNDP and UNEP. The Programme has established a Coordination Unit (PCU) in Baku, Azerbaijan and ten Caspian Regional Thematic Centres (CRTCs) in the five Caspian littoral countries. 

The TACIS project notably established the CRTC for Water Level Fluctuations (WLF) in Almaty, Kazakhstan at KazNIIMOSK, the scientific Branch of KazHYDROMET, the national Hydrometeorological Service of the Republic of Kazakhstan.

2.1.3 Status of the observation networks in the Caspian

As for the Aral Sea, the collapse of USSR in 1991 had far-reaching effects on the Caspian Region. Previously available sources of funds were cut off with immediate effects on day-to-day normal functioning of basic services, and investment, in a number of domains, including hydrometeorology and pollution control, prevention and protection.

Already in 1994, the heads of the hydrological and meteorological services of all Caspian States concerned by the deterioration of the hydrometeorological observation network and the environmental monitoring network decided to establish, with the active support of WMO, a Coordinating Committee on Hydrometeorology and Monitoring of Pollution in the Caspian Sea Region (CASPCOM). Under the guidance of CASPCOM, experts from the Caspian States, UNEP, UNESCO and WMO prepared a draft programme (CASPAS) including notably the rehabilitation of the observation networks in the Region. This programme was considered and adopted by CASPCOM at its second session held in Baku, 10 -15 February 1997.

During Phase 1 of the TACIS project, the Caspian Centre for Water Level Fluctuation (CCWLF) undertook a number of studies of particular importance in the fields of sea level fluctuations and their understanding and prediction: these included water balance studies, storm surges forecasting, coastal floods forecasting and protection and the development of a grid model for the entire Sea basin. For most of these works it was recognized that:

· The deterioration of monitoring networks;

· The absence of real-time data and information;

· The lack of modern automatic data processing and information dissemination systems;

· The lack of formal arrangements for regional sharing of the information; and

· The low level of international co-operation in surge forecasting, as well as for the management of the rivers feeding the Sea were hampering both scientific research and the further development and use of operational tools for the sustainable management and protection of the Caspian Region natural resources and environment.

Therefore, following preliminary contacts, the Steering Committee of the Caspian Environment Programme agreed that during Phase 2 of the TACIS project CWLF will prepare, in concert with WMO and CASPCOM, an identification report for the launching of a Caspian-HYCOS project, as a first step in the rehabilitation of the regional hydrometeorological information system.

2.2. Features of the Caspian Sea

2.2.1 Physical characteristics

Caspian Sea is the world largest landlocked brackish water body lying in an extensive continental depression at the limit of Europe and Asia. The sea has no communication with the oceans.

The Caspian Sea extends in a meridian direction and is located between 47°07' and 36°33' north and 45°43' and 54°03' west. It has an overall length of about 1,200km and an average width of 310 km. The volume of water stored for the present level of 27 m below the level of the world oceans (Baltic System) is more than 78,000 cubic kilometres. 
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Figure 2.1
 Map of the Caspian Sea region

The sea can be divided into three sections: northern, central and southern. The northern part is shallow and fairly regular and contains about 0.6% of the total volume of the sea with an average depths of 5 to 6 m and a maximum of 15 to 20 m. The central part, which is deep, comprises 38% of the water, with an average depth of 190 m and a maximum of 788 m. The southern part of the sea is separated from the central one by the Absheron Peninsula a continuation of the Caucasic chain. The depths above this underwater range do not exceed 180 m. The greatest depth of water, 1025 m, is located in the southern area to the east of the Kura delta. This part contains 39% of the total volume of the sea.

With no connection with the oceans, the Caspian Sea is nominally a lake, which is fed by a number of rivers within its orographic basin and also by some minor groundwater inflow. The Caspian Sea Basin covers a total area of about 3 millionkm2. It is shared by eight countries: the five Caspian States having direct access to the Sea and three more countries: Armenia, Georgia and Turkey which own a very small part of the basin in the upper part of Trans-Caucasian river basins.

2.2.2 Climate

The climate above the Caspian Sea and its coasts is defined by its geographical situation, the conditions of the atmospheric circulation in the region and the orography of its coasts. The climate of the western and southern coasts is influenced by the Caucasus Mountains.

The Caspian Sea is located in an area of subsidence that results in above average solar energy. The annual radiation balance is about 3700 Mdg/m2.year. The average value of air pressure is about 1014-1018 mb, increasing to North.

The type of winds above the Caspian Sea is determined both by large-scale influence of the general circulation in the atmosphere, and local circulation and thermal conditions. There is a local thermodynamic influence of the sea on pressure field. In the northeast area the occurrence of wind directions is as follows: east (18,3 %), southeast (18,6 %), southwest (14,0 %) west (13,2 %). The probability of occurrence of southern winds is low (5,5 %). The range of wind speed is about the same over the areaand ranges from 1 - 5 m/s up to 15 - 20 m/s.

During cold periods, easterly and southeastly winds prevail and in summer the occurrence of western winds increases. Wind speeds normally decrease from spring to summer and increase again from autumn to winter.

Most of the years, the average air temperature of the air above the sea is higher than for the coast. The coldest month in the southern and central areas is February, with the maximum temperature in July. At this time, the air above northern and southern Caspian is warmer than above the Central Sea. In October - November there is an intensive reorganization of the air temperature pattern with an increase in the horizontal gradient. The average temperature of the air varies from 9° in northeast up to 17° in southeast.
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Figure 2.2
 Mean monthly precipitation over Caspian Sea (WLF 4E)

Thermal convection is important in summer only and in a narrow coastal strip. Above the coast, precipitation occurs mainly during the cold period (November - March). The long-term annual mean precipitation is estimated to be about 240 mm 
. Variation of the precipitation over the years is rather significant. In some very rainy years precipitation can reach 1.5 times the long-term value. In dry years it can be reduced by up to 50 %. Figure 2.2 shows the results of the computation of historical precipitation data on the sea from a 0.5° gridded data set prepared by the University of East Anglia (Hulme et al. 1998) The graph is extracted from a recent Caspian Sea water balance study conducted within the framework of the CEP
. The average monthly historical precipitation have been calculated on the basis of records at stations located around the sea and using the Thyssen Polygons methodology.

Evaporation from the sea surface, which together with the inflow to the sea, governs its long-term fluctuations has been studied by numerous scientists since 1884. The average long-term values given by the different authors
 using different methods and for different time series are not so different and the mean annual value can be considered to be 1,000 mm. However, the subject is still controversial and new researches are being undertaken. As part of the above-mentioned Caspian Sea water balance study, historic evaporation has been estimated from meteorological parameters, but the final results are not presently available.

Precipitation over the Basin which generates inflows into the Sea are mainly governed by atmospheric circulation over the region and especially in the Ural and Volga basins, which are by far the main tributaries of the sea. This atmospheric circulation is known to be quite different from the one over the Caspian Sea. 

In general terms the climate of the sea varies from extreme continental climate in the north to subtropical in the south and western coasts.

2.2.3 Hydrology

The Caspian Sea basin covers about 3 million km2 and has a length of 2,500 km from North to South and a average width of 1,000 km from East to West.

More than 130 rivers enter the Caspian Sea, but the dominant role is played by the river Volga, which combined with the Ural covers about 1,616,000 km2. The Volga basin extends up to the 62° north. The main so called Trans-Caucasian river basins (the Kurak, Terek, Sulak,ans Samur) represents around 254,000 km2 and rivers on the Iranian coast cover about 103,000 km2. Small rivers on the western coast of the Caspian Sea drain around 158,000 km2, whilst other river basins, such as those between the Volga and the Ural Basins cover around 819,000 km2 (Shiklomanov et al., 1995). 

More generally inflows from the south are constrained by the mountain range close to the coast and inflows from the east are virtually nil, because of the dry climate of these regions.

On the basis of the 1936-96 period, the mean annual inflow to the sea would be 280 km2. Most of the water entering the sea is discharged by the river Volga (83%) with an average annual flow at Volgograd Hydroelectric station of 251-254 km3 per year. This station is the most reliable downstream gauging station on the Volga and is located at about 400 km north from the sea. The Volga delta is large (19,000 km2) and begins around 46 km north from Astrakhan. The delta has more than 500 different branches.

Figures for the other main inflows are based, as for the Volga, on the period 1961-90  are as follows: Kura 6%, Ural`5%, the rivers Terk.Sulak and Samur contribute about 5% together and the rivers draining the Iranian coast a further 4 to 5%. Back in 1920 the Emba River, on the eastern coast in Kazakhstan had an extensive delta, which entered the sea through several branches. Due to the fall of a sea level, which started in 1930, in 1939 the river flow failed to reach the sea. At present it discharges directly into the sea only during very wet years.
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Figure 2.3
  Hydrography of the Caspian Sea Basin

In Turkmenistan, the only significant river in the Caspian Sea basin is the river Atrek with a basin of around 26,700 km2. The river has a length of 635 km out of which about 500 km are in the territory of the Islamic Republic of Iran. The average annual inflow from Atrek is 0,24 km3. But, in the lower reach the river frequently dries up and usually the flow only reaches the Sea in spring.

Among the rivers on the Iranian coast are the Cheraz, Polerud, Babol, Chalus, Gorgan, Tedzhen, Talar and Sefidrud, of which the Sefidrud is the largest with a length of 720 km. 

2.2.4 Main problems of the Caspian Sea

As for all inland waters, the Caspian Sea level rises and falls over cycles with short to large periods and this has been the case since the Sea was isolated from the oceans. But, the present situation is very different since: (i) most of these changes are induced by anthropogenic activities in the basin and; (ii) these level fluctuations have more negative impacts in a region under important socio-economic development pressure than in the past.

2.2.4.1 Caspian Sea level fluctuations

A feature of the region is the constant change of level of the Caspian Sea, both seasonal and medium-term, with amplitudes of three to five meters. These changes result in both flooding and water shortages in the coastal areas. Historical and palaeogeographical data testify to a quasi-periodic character producing changes in amplitudes of 15 to 25 meters over the past 5,000 to 12,000 years. 
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Figure 2.4
 Caspian Sea Level Fluctuations (WMO CASPAS Brochure 1997)

A cascade of reservoirs was established on the river Volga from the 1930s and on other major rivers flowing into the Sea, for irrigation development, hydropower generation and river transport. The levels started to fall from the 1930's and by the late 1970's there was serious concern that the Caspian Sea was following the Aral Sea in it's process towards desiccation.

However, to the surprise of most of the experts in the region the levels suddenly started to rise and by 1995 flooding of coastal areas became a matter for serious concern, particularly as the exploitation of newly discovered oil deposits was gathering pace. It is unambiguous that the causes of the rise are the non-stationary in the water balance components. The increase in the precipitation over Russia and notably within the Volga River basin and the decrease of evaporation over the sea have had combined effects resulting in Caspian Sea level rise. As indicated in reports prepared by R.B. Wardlaw and Geogievskiy for the CCWLF, the implied average annual evaporation for the period 1955-75, which was relatively stable in terms of Sea level, was 984 mm, whereas for the following period, 1976-9, it was only 908 mm representing about 8% reduction. For the same periods the increase of inflows was 9.6%.
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Figure 2.5
 Double mass analysis of inflows and Eo losses (Report NrWLF 4E)

In the view of many experts there is substantial evidence that the rise in the Caspian Sea levels is also associated with global warming.

These erratic changes in the Sea level have a number of negative effects on the socio-economy and the environment of the sea:

· Flooding of coastal areas causing serious damages to agriculture, industry and housing and creating associated pollution problems;

· Changes to water depths affecting the important bio-resources of the sea and especially the very high value sturgeon populations;

· Increased groundwater levels in coastal zones notably causing salinization and accelerating desertification; and 

· Increase in the occurrence and magnitude of storm surges hitting human settlements, industrial installations and eroding the coast line.

2.2.4.2 Storm surges

Storm surges are a common phenomena in the Caspian Sea. They are caused by the wind and create local increase of the sea water level. The increase depends on the strength of the wind, its direction, the depth of the water and length of reach. For a given storm surge the extent of the flooding depends of the topography of the coast and also of the background level of the sea. The higher the level is, the wider the potential flooded area. In addition, this phenomenon has a direct influence on the level of the rivers entering the sea slowing down, blocking or even reversing the direction of the flow, thus potentially aggravating the flood and the pollution damage.

While these surges can be observed in many areas in the Caspian Sea, their occurrence is especially high in the North Caspian because of the predominant wind and shallow water. The most significant surges, with heights of more than 3 m, are observed on the west northern coast (Russia). Surges with heights of 2 to 3m and 1 to 2m occurred on the east northern and northern coasts, respectively (Kazakhstan).

The storm surges in Kazakhstan which occurred from 1 to 8 May 1990 had a peak of 2.4 m. A more recent one (April 2000) with a peak of about 1 m flooded around 12,000 km2 of Kazakhstan with a maximum extension of 12 km from the sea shore. But from 10 to 13 November 1952 a storm surge flooded the Volga Delta with a maximum height of 4.2m near Kaspijsky settlement and 3 m near Brjanskaja Shoal. The rate of sea level rise was 30 cm/h and heavy damages resulted with 17,000 km2 of land flooded.

Storm surges on the gently sloping coasts of Northern Caspian cause a lot of material damage to economy through the breaching of embankments and undermining roads as well as  damage towater supply systems. Floods destroy human settlements and also cattle-breeding farms and agricultural lands.

Storm surges also cause damages to the fish industry with valuable species of fishes perishing when trapped in inland depressions.

For example, the damage from the surge storm on 4 May 1990 to an oil deposit at Teren - Uzek (Atyrau Province) is estimated to have amounted to around one million two hundred thousand US dollars. Several studies have shown that the cost of damages could have been be reduced by 50 % with a three days warning forecast.

2.2.4.3 Water management

The water consumption in the Caspian Sea basin by the end of the eighties reached 40 km3 per year but went down to 30 km3 in the mid-nineties, due to a general decrease in economic activity in the basin at the time of major political change and transition in the economy. According to the State Hydrological Institute (SHI) in St. Petersburg, this level of water consumption will be maintained until the year 2000, after which a gradual increase can be expected take place to 40 km3 by the year 2020, thus returning to the level of the 1980's.

As indicated by earlier studies, the water demand in the Caspian Sea basin is at present mostly satisfied by using surface water (80% for domestic demands in urban areas, 70% for industrial demands and 100% for irrigation demands). Therefore, increase in water use within the basin will inevitably lead to a reduction in flow to the sea. The seawaters themselves might become an alternative to cope with shortage of water for new irrigation schemes and even for human consumption in some of the countries where salinity levels permit. All these additional outflow would lead to reduction in sea levels.

2.2.4.4 Pollution

Although a comprehensive understanding of the present status of the Sea in terms of pollution is not available, notably because of the degradation of the observation network since the collapse of USSR in 1991, the situation has to be considered as extremely serious. Several types of pollution has been listed:

· Toxic substances;

· Nutrients;

· Radio-nuclides;

· Oils; and

· Industrial activities.

Pollution has different sources such as:

· Coastal industry including oil refineries, power station, chemical plants, food processing plants, etc. The level of contamination from these sources are considered as a significant risk

· River-borne effluent which is obviously the main source of all types of pollution to the Caspian Sea

All these problems need to be overcome or at least reduced in the mid-term to permit the peaceful and sustainable development and protection of the Caspian Sea region and to allow the littoral countries to take all the benefit of the socio-economic development.

As established both by CASPAS and CEP that means that the actual situation shall be accurately assessed, understood and monitored in order to prepare the appropriate basis for further political agreements and management decisions. But, a major problem in modelling the physical processes within the Caspian region is the shortage and even somehow the absence of reliable accurate timely available information, then there is an urgent need to improve the present situation of the information systems which are the inevitable basis for these activities.

2.3. Socio-economics and water resources indicators

TO BE DOCUMENTED THROUGH DIFFERENT DOCUMENTS SUCH AS: UNDP Human Development Index Report 1999, WB/Agriculture and Natural Resources Department, World water in 2025 - Global modelling and scenario analysis for the World Commission on Water for the 21st Century, etc

2.4. Status of hydrometeorological information systems in the Basin

2.4.1 Activities of National Meteorological and Hydrological Services (NMHSs) and Scientific Research Institutes 

Each country has its own NMHS, a governmental body responsible for the collection, storage, processing and dissemination of data and information in the fields of hydrology and meteorology. These services have also responsibilities in the domain of the of pollution monitoring: air, surface water, and soil. Regardless of some differences in the legal status of NMHSs, they have inherited from the former USSR rather similar organizational structures and methods of work. Access to the information is open to all users and is free of charge for government organizations. In the case of the Islamic Republic of Iran there are two separate services.

There are  many of scientific institutions in the Caspian region dealing with fisheries, oil, oceanography etc. For hydrometeorology, in Kazakhstan there is the Kazakh Scientific Research Institute of Environment and Climate Monitoring KazNIIMOSK) subordinated to Kazgidromet.  At present, due to the deterioration of the economic situation, these institutes have been forced to reduce their activities and many have they stopped systematic field activitiesin the Caspian region.

2.4.2 Status of Hydrometeorological networks in the basin

The first hydrometeorological observations on the Caspian Sea were carried out in 1732 and the observation network began to expand in 1922. The number of stations peaked during the period 1951 - 1960 with 58 stations and decreased to 32 at present. Stations were also installed on islands in the Sea, as well as on some buoys.
 Ships at conducted in addition regular surveys between given points along a number of so called “secular” and standard sections across different areas of the sea.
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Figure 2.6
Location of Hydrometeorological Observation Stations and Gauges (after ref.WLF 5L)

Most of the remaining active stations are equipped with obsolete equipment. Maintenance and periodical recalibration is lacking due to the absence of sufficient funds. There are few recorders working and the data are manually read. Transmission is mostly based on old radio and telephone systems with low reliability especially in case of extreme events. Real-time information is almost non-existent.

As an example Kazakhstan has four stations working at present:

· Peshnoy Island where the following variables are observed: Sea water level, wind direction and speed, sea water temperature, air temperature, cloudiness, atmospheric pressure, visibility, humidity, ice; The observations are taken each three hours by observers (except for sea level 4 times a day and ice once a day) and transmitted by radio to Atyrau and from there by E-mail to Almaty 

· Kulaly, where the same variables are observed except sea level but includes salinity. Morse to Aktau transmits the data.

· Fort-Shevchenko, which was established around one century before has the same observations as taken in Peshnoy plus salinity and  wave height measurements. Information is transmitted to Aktau by radio.

· Aktau, a regional centre transmitting the data to Almaty through a dedicated telephone line is considered to be the best station. the same full set of variables as in Fort-Shevchenko is being observed. There might be a chart recorder working for the sea level.

The actual status of these Kazakh stations certainly gives a good idea of the general situation around the sea and also in its basins.

After the collapse of USSR, the existing network of operating hydrometeorological stations along the coast of the Caspian Sea has sharply declined to such an extent that many areas of the Caspian Sea and it's coastal waters are no longer monitored. On the shallow northeast part of the Caspian Sea subject to serious surge flooding the only station now working is Peshnoy.

2.4.3 Data dissemination

There has been a considerable reduction of the flow of data exchanged within the region. Where it exists it is usually due to individuals who worked together in former Soviet times.This reduction is estimated up to 80% and is mainly due to:

· the continuous degradation of the monitoring networks; and

· the obsolescence and breaking down of large parts of the telecommunication system.

· Data is considered as a saleable commodity and in times of austerity widely distributed.

Moreover, this reduction in the flow of hydrometeorological data within the Caspian region has major implications both at a regional and global levels.

2.5. Regional cooperation

By launching the Caspian Environment Programme in 1995 and by their increased involvement in and support to the Programme, the five littoral countries of the Caspian Sea demonstrated their willingness to improve cooperation within the region for the sustainable development and management of their common resources and heritage.

In the field of hydrometeorology, one of the major component of the environment, the heads of the hydrometeorological and hydrological services of all Caspian States decided in September 1994 to establish a Coordinating Committee on Hydrometeorology and Monitoring of the Pollution of the Caspian Sea (CASPCOM). Under the guidance of CASPCOM, experts from the Caspian States, UNEP, UNESCO and WMO prepared a draft programme (CASPAS) including notably the rehabilitation of the observation networks in the Region. This programme was considered and adopted by CASPCOM at its second session held in Baku, 10 -15 February, 1997.

On the day-to-day basis the regional co-operation is facing serious problems.  in the field of monitoring co-ordination and consistency. As an example to allow accurate inter-comparison of the sea level measurements conducted in each of the stations of the Caspian Sea, a reference datum was established in 1961 with the zero at -28 m (Baltic System). The fifth session of CASPCOM, held in Almaty, 5 to 6 September 2000, pointed out the fact that the geodetic binding to this datum for all the benchmark stations was questionable, thus causing considerable errors in the sea level observation.

2.6. Beneficiaries and parties involved

2.6.1 Stakeholders institutions and interested groups

The responsibility of the current situation in terms of environmental degradation of the Caspian Sea has to be shared among all the people living in the basin. The same people should also be accountable for ensuring that in the future, appropriate and sustainable water use strategies are developed and carried out.

This implies that from the bottom to the top of the society everybody should have easy access to reliable, consistent and usable information, on which any individual or/and institution can base its decision.

Politicians, decision makers and governmental officials, professionals, water users, mass media, general public, etc., are all socio-economic categories that should be involved.

The main regional stakeholder is the CEP with its PCU and its Caspian Regional Thematic Centres (CRTCs), whose primary objective is to promote the sustainable development and management of the Caspian environment.

At national level, the main stakeholder institutions and interest groups are the Ministries responsible for the Environment and Water Resources Management.

Besides the responsible ministries, other State bodies interested in water-related information and products are the Ministries of Agriculture, Energy, Health, Public Works and Transportation. Other public stakeholders are the water supply, sewerage, and electric power authorities as well as local governments. Farmers unions, environment protection and nature conservation groups represent the private and non-profit sector. 

2.6.2 Stakeholders' Information Needs and Interests in hydrometeorological information

Hydrometeorological data and information in the Caspian Sea region are required by the different national and regional stakeholders for several purposes: monitoring and forecasting of sea water level, inflows, floods, storm surges, coastal erosion mitigation, bio-resources monitoring and management, irrigation strategy, etc. In most cases the existing hydrological data collection, transmission and processing facilities are slow and fail to provide timely processed data. Furthermore, the international nature of the Sea call for enhanced co-operation between littoral neighbouring countries.

Use of real-time hydrometeorological data, together with improved weather forecasting and adequate lead-time to allow issuing warnings and taking the appropriate mitigation measures, are specially required for storm surges, river flooding, off shore industry and navigation protection, emergency response especially spill oil at sea. Real-time data combined with modern data processing and dissemination techniques are also necessary for improving the use of the data for a better management of the Sea ecosystem and of the water resources in the basin.

Accurate hydrometeorological forecasts are equally necessary for hydropower generation, management of water supply to urban areas, sanitation, navigation and fisheries.

2.7. Problems and opportunities to be addressed

2.7.1 General

The Caspian Sea basin is a landlocked system shared by several countries (eight, out of which five are littoral countries). In such a system the interdependency among the different sectors of the socio-economy and the natural environment is very high. Any future sustainable development strategy should be based on a trans-sectoral integrated regional approach. 

Decision and management tools for the implementation of the strategy should also take into account this regional dimension and make use of regional integrated information systems providing timely available data and information at standard levels of accuracy and consistency.

Such a system does not exist anymore for hydrometeorology, an essential component for the monitoring, understanding and protection of the Caspian Sea environment and the socio-economic development of the region.

2.7.2 Failing Infrastructure for Hydrological Observations

There is evidence of insufficient and insecure infrastructure and systems for the collection, processing, storage and dissemination of hydrometeorological and water quality data and information both at national and regional level. 

Lack of funding, and in some instances vandalism, have prevented the full rehabilitation and re-establishment of the network established during the period of the soviet period. Inadequate funding and lack of appreciation from the general public and State authorities on the importance of hydrometrical network and information management systems are also common to all participating countries. Very few countries have managed to introduce digital recorders or data-loggers and real time data collection and processing systems; hydrological stations are more frequently equipped with ageing mechanical equipment or more often non at all.

Water level from most stations is still read by an observer and transmitted using conventional means and therefore is not readily available and it can take several months after collection before the raw data is processed and ready for use, even for flood prone areas. The remoteness of some suitable places for hydrometeorological stations, with no settlements or observers to transmit data from manually recording equipment hamper the effectiveness of conventional hydrometric stations and data communication means. 

The data are rarely aggregated in form of information that may suit the requirements of stakeholders. In many cases even basic products such as yearbook have not been issued for many years. When processed, the data is stored in facilities or databases that are either manual or not user friendly and cannot be easily processed with modern computational tools, and disseminated in real time or automatically to stakeholder institutions and interest groups. This threatens the conservation in the long term of the historical series, owing to the harsh conditions in which paper archives are stored. 

2.7.3 Inadequate Sea Level and River Flow Monitoring

Monitoring of the Caspian Sea level fluctuation and of its main inflow, the Volga River is of tremendous importance for mid- and long-term planning and management of the region. Equally, the forecasting of storm surges which periodically hit the coast are extremely important.

· However, due to the:

· Lack of modern accurate and reliable standard equipment;

· Absence of a unique reference datum for level data;

· Poor equipment in the vast delta of the Volga; 

· Absence of real-time information; and 

· Absence of an integrated regional data transmission and archiving system;

These major issues cannot be correctly addressed at present.

2.7.4 Inadequate Water Quality Monitoring

Pollution and general environmental degradation throughout the Caspian Sea basin is a continuously growing issue. The absence of regional and national water quality monitoring networks and consistent databases prevents any accurate assessment and therefore improvement of the situation. Considering the deteriorating of socio-economic situation of the coastal zones of the Sea it is likely that serious health problems may arise in the region.

2.7.5 Inadequate Regional Co-operation and Information Exchange

Since the collapse of the Soviet Union the integrated system, which was in place in terms of data collection, storage, processing and dissemination in four of the five littoral countries entered  a process of degradation, mainly for two reasons:

· The difficult economic situation of the countries leading to shortage or even absence of budget for the NMHSs; and

· The fact that each Republic has been often operating independently and therefore fails to realise its full potential.

With time, the existing regional hydrometeorological databases have become out of date and the important question of the transfer to each individual country of its data archive constituted during the Soviet Union period is still pending.

2.7.6 Lack of Regional Information Management System

It can be concluded that the poor information services (from the collection of the raw data to the provision of information to end-users) for regional water resources management is the main problem. The region, as individual countries and as regional institutions, therefore, does not have decision-making tools, which can be used in strategic planning, development and management of the environment including water resources. Neither does it have similar systems to support equitable utilisation of shared resources. Moreover, for planning dependent on Caspian sea levels, it is essential that all the countries agree the impact of water development and climate change on future sea levels.

2.7.7 Social, Economic and Environmental Consequences

The region is experiencing considerable environmental degradation and loss of bio-diversity The state of poor information management systems in the Caspian Sea basin has emphasised the vulnerability of the water related environment and economic sectors. It has further generated its own consequential problems. These include the absence of warnings and inadequate mitigation measures against the effects of Sea rise, storm surges, water pollution and environmental degradation, and poor knowledge base for the Caspian region resources development and management. Floods occur without forecast and destroy social and economic infrastructure and the environment. Lack of real time monitoring of river flows prevents forecasting and issuing warnings on hydrological hazards. Consequently, planning of mitigation measures cannot be done and implemented effectively.

These consequential problems have further led to failure in providing strategic and sustainable planning, development and management of the Caspian Sea resources to protect investments.

There are also economic losses associated with lack of strategic and sustainable planning, development and management of resources at regional and national level. The riparian population and the economies of States and general public suffer the destruction and loss of lives and property from floods. The national and donor funds spent on the provision of relief to flood victims or resettlements after floods are economic losses, as such funds could have been used on sustainable economic development and poverty alleviation. In fact destitution from floods aggravates makes the poverty situation worse. Further, the threats sea rise and storm surges pose to economic infrastructures like dams, irrigation schemes fisheries, settlements or cities along sea and riverbanks should be taken as economic vulnerability.

2.8. Other operations/interventions

Two major initiatives have been launched by the Caspian States.

2.8.1 CASPAS

As already stated in 2.1.3 a major initiative was launched in the early nineties by the heads of the national hydrological and hydrometeorological services of all the five Caspian Sea littoral countries. With the support of WMO a Coordinating Committee on Hydrometeorology and Monitoring of Pollution in the Caspian Sea Region (CASPCOM) was established. Under the guidance of CASPCOM experts from the region, UNEP, UNESCO and WMO prepared a draft Programme to help to restore the hydrometeorological network in the Caspian Sea countries to their original effectiveness. The proposal not only included for rehabilitation of the data collection stations but also far ranging studies and investigations and went under the name of CASPAS. Although there is little doubt that such work was desperately required, it’s scope may have be too wide and its cost to high and CASPAS is still in need of funding. More recently a revised version of CASPAS was prepared for an Integrated Programme for Monitoring and Information System for the Assessment of the State of the Environment and Pollution in the Caspian Sea Region (IPM&IS). The Fifth Session of CASPCOM (Almaty, 5-6 September, 2000) came to the conclusion that “practical realization of this project requires establishment of priority stages and direction”.

2.8.2 CEP

In April 1995 the Caspian littoral states initiated the Caspian Environmental Programme (CEP), the main international programme operating in the region at present. As stated in 2.1.2 above, “the overall goal of the CEP is to promote the sustainable development and management of the Caspian environment, a major and unique ecosystem under threat from pollution and loss of biodiversity”. This programme is supported by two main projects: the TACIS project and the GEF project, the latter being implemented as three separate sub-projects by the World Bank, UNDP and UNEP. The Programme has established a Coordination Unit (PCU) in Baku, Azerbaijan and ten Caspian Regional Thematic Centres (CRTCs) in the five Caspian littoral countries. 

The CEP is conceived as a framework for coordinated actions by the Caspian governments and international partners to achieve the goals identified and agreed upon by the parties and notably develop a Strategic Action Plan (SAP) and National Action Plans (NAPs), develop the Framework Convention for the Marine Environment of the Caspian Sea, identify investment projects and conduct a limited number of pilot or demonstration projects.

The programme was set-up to cover most of the environmental issues in the Caspian Sea, including the water-related ones.

The TACIS project notably established the CRTC for Water Level Fluctuations (CCWLF) in Almaty, Kazakhstan at KazNIIMOSK, the scientific Branch of KazHYDROMET, the national Hydrometeorological Service of the Republic of Kazhakstan. The main achievements of CCWLF are described in 2.1.3 above.

2.8.3 Other international and bilateral contribution

In 1996-97 UNDP funded the Atyrau Flood Warning and Protection System. This project was aimed at: (i) has establishing a storm surge forecasting model for the protection against flooding of the Atyrau region - the largest industrial centre in West Kazakhstan; and (ii) the development of a monitoring network for the Kazakhstan coast. The Aalborg University, Denmark (AUC) in association with Danish Hydraulic Institute was selected to implement the project together with KazNIIMOSK.

The overall purpose of the project was to prepare scientific and technical basis for the forecasting of wind-based phenomena for the protection of a coastal zone against flooding. DHI installed an adapted its hydro dynamical model MIKE 21 at KazNIIMOSK and trained the relevant personnel. Experts from KazNIIMOSK and Atyrau Regional Hydrometeorological Centre installed two Danish hydrological stations for measurement of the sea water level in August 1996 and July 1997.

However, due to the lack of funds for the operation and maintenance the two stations have ceased to function. Other relevant projects include: 

· USAID Risk Assessment Project;

· Caspian Sea Observation and Forecasting System a NATO CCMS supported programme of investigations related to filling the gaps in the knowledge base related to monitoring and pollution reduction;

· EUCC in co-operation with UNDP and the Dutch government are investigating a series of coastal conservation demonstration projects;

· EU, through Inco-Copernicus supported several research projects including: (i) hydrological and hydrodynamics studies and prediction of the Caspian Sea water level rise; and (ii) understanding the Caspian Sea erratic fluctuations.

2.8.4 The Caspian-HYCOS initiative 

2.8.4.1 The WHYCOS Programme

As shown by the Comprehensive Assessment of the Freshwater Resources of the World, 40 per cent of the world's population today lives in countries, which have medium-to-high water stress. Demand for water can only increase, but growing pollution is likely to reduce the available quantity of suitable water. Irrigated agriculture and hydroelectric power generation compete with other uses for limited water within national boundaries. At the same time, maintaining the health of aquatic ecosystems is increasingly accepted as an essential concern. There are about 300 river basins and numerous aquifers, which are shared among two or more States. Competition for water among nations could become a potential source of conflict. 

In these circumstances, planning and decision-making must achieve new levels of sophistication, reliability, and acceptance. As stated by a number of recent international meetings and conferences this will demand timely, accurate and comprehensive information about the status of water resources, to complement information about the economic, social, and environmental dimensions of water use. 

Unfortunately, in many parts of the world, the systems for collecting and managing water-related information are inadequate, and often are deteriorating. Particular difficulties include a lack of resources to maintain observing stations, differing procedures for collecting data, variations in quality assurance procedures and standards between different agencies and countries, unreliable telecommunication systems, and outdated systems for information management.  Adequate information is essential for wise management of water resources. 

For all these reasons, in 1993 WMO, in association with the World Bank, launched the WHYCOS
. Its objectives are to:

· Strengthen the technical and institutional capacities of Hydrological Services to capture and process hydrological data, and meet the needs of their end users for information on the status and trend of water resources; 

· Establish a global network of national hydrological stations/observatories which provide information of a consistent quality, transmitted in real time to national and regional databases, via notably the Global Telecommunication System (GTS) of WMO; and 

· Promote and facilitate the dissemination and use of water-related information, using modern information technology such as the World Wide Web and CD-ROMs. 

The main WHYCOS benefits expected are:

· Facilitate technology transfer and training, and help to strengthen and build the capacity of NHSs to provide the water-related information needed by planners, decision makers, scientists, and the public; 

· Stimulate water resources assessment activities and heighten recognition of the work of Hydrological Services; 

· Support the modernization and maintenance of national databases; 

· Enable greater efficiency in the acquisition and dissemination of water-related information, by strengthening co-operation at the river basin, regional, and global levels;

· Promote the international adoption of common standards;

· Provide much improved knowledge of the status and trends of the world's freshwater resources, as a basis for setting priorities and planning international action; and

· Support international efforts to understand the global hydrological cycle and the global atmosphere and the global climate.

WHYCOS does not replace existing hydrological observing programmes, but supplements them. An important product of WHYCOS is regional datasets that are of consistent quality and can be used in preparing products for water resources assessment and management. However, WHYCOS has been conceived, perhaps more importantly, as a vehicle for technology transfer, training and capacity building. WHYCOS is being developed in the form of regional components, HYCOSs, which meet the priorities expressed by the participating countries. In its initial phase WHYCOS has focused on establishing components in international river basins, in the catchment areas of enclosed seas, and in regions of Africa, which are poorly served by hydrological information. Composed of regional systems (HYCOSs) implemented by co-operating nations, WHYCOS will complement national efforts to provide the information required for wise water resource management. By providing a framework of common guidelines and standards, WHYCOS enables the use of information from the regional HYCOSs for larger scale applications, such as research into the global hydrological cycle. Hence, WHYCOS can make an important contribution to the work of international scientific programmes that require water-related information.

The first steps in implementing WHYCOS have been made through regional HYCOSs in the Mediterranean (MED-HYCOS), Southern Africa (SADC-HYCOS), and West-Central Africa (AOC-HYCOS). They have been made possible by collaboration between WMO, the World Bank, the European Union, and the Government of France. 

2.8.4.2 The Caspian-HYCOS project

The long-term sustainability of a consistent regional information system in the field of hydrometeorology has to be based on a common interest and ownership of all participating countries. One of the expected major outcomes of Caspian -HYCOS would be to:

· Provide a framework for the rehabilitation of a regional hydrometeorological information system based on improved optimised and modernized national systems managed by the relevant national services; and 

· Provide added value to all other regional and national initiatives in this sector. In particular it should serve regional programmes such as the TACIS and GEF funded Caspian Environment Programme (CEP) and CASPAS.

In fact, Caspian–HYCOS could be considered as one of the components of the CASPAS Programme.

Following preliminary contacts established in Geneva in 1999 by the CEP Centre for Water Level Fluctuation (CWLF) Team Leader, a WMO mission visited CWLF in Almaty in December 1999. Among other things, the mission made a presentation of WHYCOS and discussed the possibility for establishing Caspian-HYCOS. CCWL10 produced a draft discussion document for this meeting, which served to demonstrate the urgent need for rehabilitation measures.

CASPCOM expressed its concern on the fact that a HYCOS project should not be restricted to the Caspian Sea but rather it should consider the entire basin. However, the 5th Session of CASPCOM (Almaty, 5-6 September, 2000) noted the positive opinion of Representatives from all Littoral States about WHYCOS’ activities in the Caspian Region. The Session also expressed the view that a Caspian-HYCOS project should take into account the priority tasks formulated by CASPAS, notably in terms of networks rehabilitation and data processing and archiving activities.

The Detailed Work Programme (DWP) for CEP/TACIS project Phase 2 stated, ”the re-establishment of the hydrometric network surrounding the Caspian Sea, and in its catchment, is an essential precursor to improved monitoring and prediction of changes in sea level.” The DWP also points out that this re-established network “may well be somewhat different from previous system, particularly in providing more immediate and accurate results from fewer sites, but carefully selected sites”.

Consequently the preparation of an Identification Report for the launching of Caspian-HYCOS has been included in the Work Programme of CEP/TACIS Phase 2

3. INTERVENTION/PROJECT PROPOSAL

3.1. General

The proposed Caspian-HYCOS is fully consistent with the objectives of the WHYCOS Programme, as given in 2.3.8.1. It is also developed along the same lines as for all ongoing and planned HYCOS projects world-wide and notably:

· The countries concerned have expressed their collective desire for such a development;

· Its implementation is taking into account the existing institutional and potential financial possibilities as well as the existing national and international initiatives; and

· The activities and procedure proposed are designed to meet the particular needs of the region, participating countries, their national hydrological and hydrometeorological services and the end users.

3.2. Project objectives

The overall long-term objective is to contribute to the advancement of the social and economic development in the Caspian Sea basin. This would be done through the development, implementation and use of an affordable and reliable hydrometeorological information system, necessary for the sustainable and equitable development and management of the sea and of its basin’s natural resources.

The post-project period should see the information system continue to facilitate strategic planning and decision making in sustainable and equitable development and use of resources and protection of the environment, both at national and regional levels. The improved national and regional capacity should help in restoring and maintaining an acceptable and agreed environmental situation of the Sea and its basin. This situation should further facilitate the availability of an adequate, safe and reliable water supply, especially for the settlements and cities established in the highly vulnerable coastal zone, and promote investments in water related industries and services. It should also be instrumental in enabling a balanced development of the different socio-economic sectors, as well as issuing timely forecasts and warnings on water related hazards.

Working together for the establishment of Caspian-HYCOS and the resulting exchange of data should establish acceptance of inter-dependence among the participating countries in the use and protection of the Caspian Sea’s natural resources. This should further consolidate the regional co-operation.

3.3. Project purposes and strategy

The project has three main purposes in order to reach its overall objective:

(i). Establish the technical and scientific framework for the future regional information system. It would benefit from WMO's experience and know how in developing and implementing such systems at the regional (MED-HYCOS, SADC-HYCOS) and the global level (World Weather Watch) in the fields of hydrometeorology and meteorology respectively. WMO being an international organization, of which all the Caspian Sea countries are Members, would be able to provide with Caspian-HYCOS the common ground where all the relevant on-going and planned individual projects could gain consistency and cost effectiveness; and 

(ii). Establish an initial set of tools to help monitoring, understanding, forecasting, and mitigating some of the present Caspian Sea problems notably those in which the CEP and especially CWLF is involved.

For that purpose, it is proposed to develop and implement Phase I of Caspian-HYCOS which would focus on: 

· the establishment of real-time data transmission facilities at existing stations;

· the development and implementation of national and regional data bases and Web sites for the operational use of the real-time information; and 

· the training of  the NMHSs in the use of these modern technologies.

Further phases of Caspian-HYCOS, if implemented, would guide and help the improvement of the information system (installation of 3 complete hydrometeorological and oceanographic anchored buoys in the three main parts of the Sea, Southern, Central and Northern) but also support the NHMSs developing standard products of regional and national interest meeting the requirements of national, regional and international stakeholders. The possibility for the NHMSs to prepare and deliver on a timely basis accurate, standard and/or specific products needed by the end-users is the key for a better recognition of their role in the socio-economic development and environment protection of the Caspian Sea basin as a whole, thus allowing them to get the necessary financial support from the public and private sectors.

3.4. Project Phase I expected results

The expected results of Caspian-HYCOS Phase I, that would cover the five Caspian Sea States, and would be carried out over a period of two years, are as follows:

3.4.1 Installation of a Real-Time Hydrometeorological Network (RTHN)

Nineteen (19) Data Collection Platforms (DCPs) would be installed and existing key stations renovated. Each self-powered DCP will be equipped with modern automatic sensors, in-situ data logger, Meteosat transmitter and GPS receiver. There would be:

· 10 Stations on the Sea (SS); and

· 9 Stations on the main Rivers entering the sea (RS).

3.4.1.1 Sea Stations (SS)

· 6 so-called Hydrometeorological Sea Station (HMSS) for the collection of the following variables:

a) climate: air temperature, relative humidity, solar radiation, atmospheric pressure, wind speed and direction and precipitation;

b) sea water level; and

c) water quality: water temperature, conductivity, dissolved oxygen, turbidity.

· Storm Surge Sea Station (SSSS) would be more dedicated to storm surge model calibration, surge forecast and warning and would collect the following parameters:

a) sea water level ;and

b) precipitation, air and water temperature

3.4.1.2 River Station (RS)

· 9 RS would be installed on the main inflows to the sea to collect the following parameters:

a) water level (upstream and downstream, as necessary);

b) precipitation; and 

c) water quality: water temperature, pH, conductivity, dissolved oxygen, turbidity.

Additional water quality sensors might be installed both for SS and RS for other variables such as nitrates, chlorides, etc on a case by case basis, taking into account: (i) the needs expressed for these data; (ii) the cost-effectiveness of the relevant automatic sensors; and (iii) the actual possibility for the regular cleaning, recalibration and maintenance. Installation of water quality sensors would be coordinated closely with the relevant national institutions, as well as CEP specialised Regional Thematic Centres.

Each DCP is currently equipped with a data logger. The raw data would be transmitted using the Data Collection and Retransmission System (DCRS) of the Meteosat satellite, operated by the European Organization for the Exploitation of Meteorological Satellites (EUMETSAT) in Darmstadt, Germany. Meteosat is a geostationary meteorological satellite located at about 36,000 km above the Gulf of Guinea. and the data from the DCPs could be transmitted through Meteosat during (a) defined time slot(s). The daily time slot(s) for each DCP and the frequency (ies) to be used are attributed by the operator of the satellite, in consultation with the owner of the DCPs.

Meteosat being a meteorological satellite, data transmission from the DCPs using this facility is currently free for international projects being implemented under the auspices of WMO. The admission of a DCP in the Meteosat DCRS requires that the Permanent Representative (PR) of the participating country with WMO submit an admission form to EUMETSAT through the WMO Secretariat.

The provisional list of stations proposed to be included in Phase I of Caspian-HYCOS with their location is given in Annex 1. These locations are based on a number of criteria among which: (i) the length of the historical series of record at the station; (ii) the spatial distribution; (iii) the existence of specific needs, especially for storm surges issues and accurate evaluation of mean sea level; (iv) the needs expressed by CASPCOM.  Figure 7 below shows  the map of the proposed network.
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Figure 3.1 Proposed Caspian-HYCOS Phase 1 Real-time network

The final locations and the sensors to be installed should be reviewed and agreed upon by the countries.

The technical specifications for preparing tender documents for the supply of the DCPs are given in Annex 2. It is important to note that since the Caspian Sea basin is located far north from the Equator the satellite would be low on the horizon. Therefore, it would be necessary to check this with Eumetsat and for some stations to double check in the field if the DCP antenna could be installed in direct view of the satellite. This might not be possible for some stations located in the extreme northern part, although these stations would normally be in flat areas. 

In such cases, it will be necessary either to use another satellite: Russian meteorological geostationary satellite or a commercial satellite, such as Inmarsat. In this latter case the transmitter and the antenna will have to be selected according to the specification of that satellite.

With reference to 2.5 above, additional topographical and geodetic surveys would have to be conducted at each of the selected locations to control and solve the problem of shifting from the datum established in 1961 with the zero at -28 m (Baltic System).

Considering the poor state of the traditional river flow gauging equipment in most of the Caspian States, the project would consider buying spares or new equipment for the countries, as necessary. This is an important point to be considered since the accuracy of Caspian Sea inflows data depends not only on the timely availability of the water levels, but primarily on the accuracy of the rating curve of the stations to transform the level data into flow data. 

3.4.2 Development and implementation/improvement of Receiving and Archiving Systems (RAS) for RTHN data;

There are several ways of receiving the raw data collected by the DCPs and transmitted via the satellite. In all cases, the data are first downloaded in Darmstadt and reformatted. Then, if agreed upon with EUMETSAT, the data could be either sent back via:

· Direct dissemination from the satellite;

· The GTS; and/or

· The Internet.

The last option is operational since July 1998. It allows the owner of DCPs to access the EUMETSAT Web site and with a password to download the data collected by his DCPs. The password can be either the property of one given user (country) or be shared by a group of users (countries) participating in the same project. The latter is the solution adopted by MED-HYCOS and SADC-HYCOS countries. 

This is certainly the most reliable and cost-effective way for receiving raw data from DCPs, provided there exists an easy and reliable access to Internet.

However, taking into account that the Caspian-HYCOS project is aimed at capacity building through technology transfer and training, it is recommended that one (1) system to receive the direct dissemination of DCP data from Meteosat be procured and installed by the project in a Centre which would coordinate and facilitate the smooth and rapid implementation of the project. If the countries agree, the Regional Thematic Centre for Water Level Fluctuations (CCWLF) could operate such a centre, such as those installed for the on-going HYCOS projects (MED and SADC-HYCOS).

Later on and based on the experience gained and on the funds available the most flexible and cost effective approach would be adopted for the development of these systems. This would take advantage of new technology, which allows the countries and CCWLF to receive and archive the raw data from the DCPs in real or near, real-time.

3.4.3 Development and implementation/improvement of a Regional Electronic Network (REN)

The regional electronic network would interconnect the relevant national databases and information systems among with: (i) the CCWLF and; (ii) the other national, regional and global data bases and information systems.

The regional network would have various functions such as:

· Electronic mail;

· File and document transmission;

· Electronic fora; and 

· Database access.

This network would be dedicated mainly to: (i) receive the raw data from the RTHN; (ii) transfer the data after validation by the NHMSs to the CCWLF, (iii) exchange information concerning the operation and the maintenance problems concerning the RTHN, (iv) improve the co-operation and collaboration between the hydrologists of the region through easy communication and; (v) contribute and participate to other on-going regional and international projects and programmes such as those related to desertification, climate change, etc.. 

Prior and on-going activities under this topic, notably under the CEP, should be carefully assessed and used as appropriate.

3.4.4 Development and implementation of National and Regional Data Bases (NDB and RDB) and Web sites

An operational database aimed at providing consistent, accurate, updated and timely data from the RTHN would be developed and implemented. In addition to this operational aspect, the database would also play a vital role in the process of regional and national capacity building and improving co-operation and collaboration. The common database would provide the physical basis to develop training activities, notably in the field of data quality control and primary and secondary data processing, data retrieval and hydrological database management. The main characteristics of the database would be: modular, interactive, user-friendly, menu-driven, computerized system, accessible by PCs under Windows, on line access with diverse output options as regards content, format and mode of display. Existing hydrological database management software might be chosen or adapted to meet the needs of the project. Appropriate links with existing national software should be developed to improve data exchange and dissemination in the region.

The exact content of the database in terms of data files would be discussed and agreed upon by the NHMS participating in the project, taking account of the existing and potential users at national, regional and international levels. The view of the participating countries might be different as far as the future of the database is concerned. This future might be: (i) the strengthening of the regional database located in a regional institution, or (ii) a distributed database organized as a network of compatible consistent national databases interconnected with automatic and protected data transfer and query options and (iii) setting up and strengthening of the regional database located in a regional institution accessible to all participating countries.

Concurrently, the existing NDBs would be improved to handle not only the data from the RTHN but also those from the national conventional networks.

The NDBs and RDB would be interfaced with Web sites, which would be designed and implemented. In a second phase, tools might be developed for use in preparation of user-oriented products and information and facilitate user access to it, according to the rules, procedures and conditions agreed upon by the participating countries.

The national and regional databases could be further developed taking into account the NHMSs requirements and data base development within previous and ongoing projects, notably those under the CEP.

In-depth review of the current situation and of planned activities, as well as close cooperation would be necessary to avoid duplication and /or inconsistency.

3.4.5 Training

Staff from the NHMS participating in the project would be trained in the basics of telemetry technology, installation, operation and maintenance of the telemetry equipment, database and Internet systems.

3.5. Project Activities

The proposed activities of the Caspian-HYCOS project are the essential core items that should be undertaken in order to achieve the project objectives and obtain the expected results. These activities can be divided into five main domains: telemetered data acquisition system, data receiving and archiving system, regional computer network, regional and national databases, and training. 

However, there are preparatory activities, which the Caspian Sea countries should undertake prior to the commencement of the implementation of the project.

3.5.1 Preparatory activities

These activities are essential to assess the feasibility of the project. 

3.5.1.1 Identification of the Pilot Regional Centre

The PRC should be part of an existing institution, which will perform a coordinating role and serve as a regional centre for training activities during the implementation phase of the project. Such a centre has been established for other HYCOS projects being implemented. However, the decision on the establishment and location of the PRC should be taken at the appropriate level.

As an example, the Terms of Reference (ToR) for the PRC, developed for the Aral Sea-HYCOS project are given in Annex 3.

In this connection, and subject to the agreement of all parties involved, it is proposed that the centre for Phase 1 of the Caspian-HYCOS project be located at the CCWLF.

All the Caspian States agreed to establish CCWLF as one of the ten Regional Thematic Centres of the CEP. The work programme of CCWLF is in direct connection with the activities proposed for the Caspian-HYCOS project.

CCWLF is already well equipped, notably in terms of telecommunication and computer system and is hosted by KazNIMOSK, a scientific institute under the NHMS of Kazhakhstan, KazHYDROMET, in Almaty. This location allows close cooperation with scientists and professionals in the fields of hydrometeorology. Installing the centre for Caspian-HYCOS in CWLF would not only reduce the investment and running costs but also provide the an international "neutral" status for the duration of the project.

3.5.1.2 Preliminary agreement on data exchange and dissemination policy 

An agreement among the NHMSs participating in the project on sharing the hydrological data and information generated by the project is a vital prerequisite to the implementation and execution of all the subsequent project activities. The participating countries in accordance with the national regulations, the regional requirements and the international guidelines and recommendations should agree upon access to data. WMO's Resolutions 40 (Cg-XII) - WMO policy and practice for the exchange of meteorological and related data products - and Resolution 25 (Cg-XIII) - Exchange of hydrological data and products, on the international exchange respectively of meteorological and of hydrological data and products respectively, would constitute the internationally agreed framework for the formulation of such policy. The agreement should also cover the access to data, information and products using Internet.

In order to: (i) facilitate the start of the project and; (ii) demonstrate its value for socio-economic development, CEP would seek a consensus agreement among the participating countries regarding this issue. This concerns initially the real-time data collected by the project and the corresponding historical data. Moreover, participating countries would be encouraged to contribute on a voluntary basis data and information from additional national conventional stations. WMO would be prepared to assist CEP, as necessary, in these tasks.

It has to be recognized that failure to achieve such an agreement would jeopardize the successful implementation of the project and the fulfilment of its objectives.

3.5.1.3 Preliminary field visits

Lessons learned from the implementation of other HYCOS projects, mainly MED- and SADC-HYCOS DCP networks indicate that, prior to issuing the final tender documents for the procurement of the DCPs, each site, agreed upon to be equipped with a DCP should be visited to : (i) check for difficulties in installation, operation and maintenance (ease of access at any time, hydraulics condition, security, etc.); (ii) assess the needs for civil works for the installation and establish a costing; (iii) prepare a detailed sketch for the installation, including the length of cables which would be necessary for connecting the sensors to the DCP; and (iv) assess the needs for spares or new gauging equipment to ensure the highest possible accuracy of the station rating curve

Test of DCP transmission using a test DCP should be performed at the stations where the direct viewing of the satellite is in question. 

Each NHMS would be responsible for this survey under the guidance of WMO.

The successful and complete achievement of the above activities is a prerequisite for the effective launching of the project.

3.5.2 Project implementation activities

3.5.2.1 Support activities 

· Guidance to the countries for the preliminary field visits

· Preparation of the final technical specifications and tender documents for the procurement of:

a) 21 DCPs of Phase 1 of Caspian-HYCOS, including commissioning and training (2 DCPs would be used as spares); 

b) 1 system to receive the direct dissemination of DCP data from Meteosat and its primary archiving system;

c) Spares and/or new equipment for river flow gauging; and

· Preparation of the final Terms of Reference and tender documents for the selection of the TA needed for supporting the PRC and/or the countries to:

a) Install, commission, operate and maintain the RTHN (3.3.1);

b) Develop, install and commissioning of  the receiving and archiving system (3.3.2);

c) The regional computer network (3.3.3);

d) The regional and national data bases and Web sites (3.3.4); hardware and software and;

e) Organize and/or implement the training activities (3.3.5).

· Preparation of the contract for the supervision of the project and the technical and scientific support to the PRC (including facilitation of access to the MDCDS, use of the GTS, etc.). 

· Preparation of the Terms of Reference for the evaluation of the project, which should be conducted during the last six months of the implementation phase.

3.5.2.2 Installation of a RTHN

· Tendering and selection for the supply of:

a) 21 DCPs (including 2 as spares); 

b) One system to receive the direct dissemination of DCP data from Meteosat as described in 3.3.1; and 

c) Spares and/or new equipment for river flow gauging. 

· Tender document should include training for operation and maintenance of the equipment (see training) in 3.4.2.5 below

· Tendering for TA support to the countries and PRC for the installation of the DCPs at the selected sites and the system to receive the direct dissemination of DCP data from Meteosat; 

· Tendering and selection for the realization of a geodetic survey at the locations agreed upon in order to assure that the level to be monitored at these stations will refer to the same datum (see 3.3.1 above).

· WMO would liase with its PRs in countries concerned (the Directors of the National Hydrological or Hydrometeorological Services) in order to obtain the allocation of WMO index numbers, and with EUMETSAT, to obtain the required transmission time slots and DCP addresses. This would ensure free transmission of DCPs messages through the Meteosat DCRS. For each DCP the relevant NHMS would have to fill in a so-called Meteosat Data Collection and Retransmission System Admission Registration Form (DCP/REG/04). A copy of such a form is attached as Annex 4. This form would be signed by the PR of the country to WMO and sent to the WMO Secretariat in Geneva for review and further transmission to EUMETSAT.

3.5.2.3 Installation of a system for the reception and archiving of data from DCPs

Depending on the equipment available, raw data would be retrieved from the WMO GTS and/or from the EUMETSAT Web Site and from the system to receive the direct dissemination of DCP data from Meteosat by CWLF and by the national operators. WMO would contact EUMETSAT to identify the most suitable access to these data, as well as the technical details (code format, abbreviated headings, etc.) for their injection into the GTS.

The NHS would archive and process, including quality control, the data received. Raw data would also be archived at the regional level at the CCWLF so that the data could be processed at a later stage, as necessary. The CCWLF would also monitor the functioning of DCPs and quickly notify the NHSs of any incidents, which have gone undetected in order to solve problems on-site as quickly as possible. 

3.5.2.4 Installation of an electronic network for exchanging data and information

The NHSs would be equipped, as necessary, with e-mail and Internet connection, or the existing links would be upgraded, in order to ensure a swift and reliable channel for the exchange of data and products during the implementation of the project, and afterwards. Support mission would be carried out to the participating NHss to optimise the network connections depending of the existing providers' facilities.

3.5.2.5 Development of regional and national data banks

The CCWLF and the NHMS participating in the project would jointly define the content and format of the regional database. This would take into account the formats of the data banks already existing, and also the present and future uses of the data. Automatic routines would be developed to facilitate the exchange of data with databases, which may have different formats. For the development of the data banks NHMSs would receive support through advisory missions from the CCWLF and would be supported by experts of TA. As required, the NHSs and the CCWLF would also be provided with up-to-date software for hydrological data bank management.

The quality-controlled data would be transferred by the NHMS to the CCWLF to create a Regional Data Bank (RDB). The CWLF should not have to process the messages, except in cases where it takes over from a NHS experiencing technical problems. The CCWLF should therefore be equipped for processing any information received from DCPs. This would require installation of data processing systems so that discharge data could be derived from stage data received from DCPs and calibration curves obtained from NHSs.

Each country would also develop its own electronic data bank with different levels of access, containing not only the data collected through the DCPs but also quality checked historical data and, if possible, data from other stations, not included in the Caspian-HYCOS RTHN. Support missions would be carried out to enable NHMSs to establish/improve data banks, which meet project standards, especially with respect to data quality and processing methodologies. Appropriate software would be provided to NHSs, as necessary.

An appropriate interface would be developed with support from CCWLF/TA advisory missions to enable consultation of the RDB data via Internet in text and graphic format. The tools developed for this purpose in the framework of other HYCOS project (mainly MED-HYCOS and SADC-HYCOS) would provide the technical basis for possible specific development.

3.5.2.6 Training

To support the reinforcement of national capabilities in the technical fields specific to the project, and therefore to contribute to ensuring the long term sustainability of the project results, specific training events would be organized, for staff of the participating NHMSs. The subject of the training courses would be:

· Installation, commissioning, operation, maintenance and trouble shooting of DCPs;

· Use of GTS;

· Development and management of hydrological data banks; and 

· Web sites development and Internet technologies.

Training experts would provide support for these courses.

4. ASSUMPTIONS

4.1. National Hydrological Meteorological Services (NHMSs)

An agreement should be established among the NHMSs and the CCWLF, describing the role, responsibilities and tasks of all the parties, as well as the nature, level and origin of the support to these parties. It is assumed that the host institution will meet the contractual agreement and remain committed to actively support the CCWLF throughout the duration of the project.

It is also assumed that the countries would agree on, and comply with a common policy concerning the data availability and exchange. In agreement with WHYCOS general policy, it is expected that real time data collected using the DCPs provided by the project, will be made freely available to any user for research purposes. It is proposed that countries can only participate in Caspian-HYCOS if they are willing to make their data available to the all parties involved, under conditions of the common policy agreed upon.

Furthermore, at national level it is assumed that the governments would remain committed to support their NMHSs in terms of budget and personnel. In particular the NHMSs would:

· Operate and maintain the national segment of Caspian-HYCOS as part of the national network;

· Validate the raw data received from DCPs and feed the validated data into the regional data bank; and

· Participate with qualified personnel in the various training events.

4.2. Role of other institutions involved

The project would be implemented by the NMHS of the participating countries with the support and coordination of the CCWLF and of TA. However, the following institutions and organizations would have a role in supporting specific actions, particularly concerning aspects related to the transmission of data via satellite:

WMO: would ensure the access, free of charge, to the METEOSAT Data Collection System for the hydrological messages produced by the DCPs, which are operated within the framework of a WMO Programme. Caspian-HYCOS being a regional component of the global WHYCOS Programme, the free-of-charge access will therefore be arranged. WMO would be ready to make available to the project its experience and know how gained from other HYCOS projects.

Permanent Representatives (PRs) of the participating countries with WMO: the PRs would identify, with the support of WMO Secretariat as necessary, the relevant WMO Index Number which would be included in the EUMETSAT admission form. The Index number would identify the each DCP on the GTS of WMO and allow access by the hydrological community of the data collected.

EUMETSAT: on the basis of the admission forms, would allocate to each DCP a time slot and an address for data transmission via the Meteosat satellite. It would also provide password(s) to the CWLF and the participating NHSs for accessing DCP data on the EUMETSAT Web server.

NMHSs: one of the ways to retrieve data from DCP at the national level is through the GTS. At national level the Meteorological Services are equipped with Data Receiving Stations or other devices, which would allow data reception from GTS. In the region the fact that hydrology and meteorology are combined in one service, in almost all the Caspian States, would make data retrieval easier.

CEP: established by the five Caspian States with an international support, the CEP would play a pivot role through its CRTC for Water Level Fluctuation in terms of co-ordination of and continuous support to the project.

4.3. Risks and flexibility

Caspian-HYCOS project faces two types of potential risks:

4.3.1 Technological failure

HYCOS projects use modern computer and satellite technology. Whilst some of the technology to be involved is very new, most of the components are well tested in the field and have successfully been used for a number of years. Other on-going HYCOS components have largely proved the reliability of the systems. The risk of the project failing for technical reasons to meet its objective of providing a working, sustainable satellite-based data collection system still exists, but is limited.

4.3.2 Institutional failure

The project relies on the active participation of NMHSs, which operate with very limited budgets. Operation and maintenance of the national segments of the project would form part of the normal activities of the national services. However, on the assumption that it might be necessary during Phase I to offer some support to help the countries to operate and maintain some of the stations, the project include some provision for that purpose.

This is a technologically advanced regional project, but simple in concept and in implementation. Moreover, the experience from numerous projects implemented by WMO and other agencies is very convincing in assuming that Caspian-HYCOS could be successfully executed. Another major obstacle to the project development could be the lack of trained personnel. However, this has been taken into account and the training required for specific systems within Caspian-HYCOS is incorporated in the proposed project.

A regional project, such as Caspian-HYCOS, has inherent risks of natural, political, social, financial, economic and other origins, which should be pointed out whenever possible. However, this project has considerable flexibility, which should minimize risks arising from these sources. The main risks and their probability of occurrence are:

Risk
Probability

Lack of trained staff
Little, since the project integrates relevant training events

Delays in project implementation
Possible, but avoidable if schedule of activities is monitored carefully

Little use of project outputs
The needs have been already expressed by the countries, CEP and other parties

Lack of political support
This project complements existing projects which have been promoted by CEP and CASPCOM and is seen as a necessary step toward the sustainable management and protection of the Caspian Sea natural resources

5. IMPLEMENTATION

5.1. Physical and non-physical means

5.1.1 Equipment

· Twenty (21) DCPs (including 2 complete DCPs as spare parts), each with Meteosat transmitter, GPS receiver, antenna, self-power system and data logger.

· One (1) Direct Readout Ground Station with an antenna, a down converter, a primary archiving system with one PC and the relevant software.

· Spares and/or new river flow river gauging 

The provider of the equipment will be responsible for the appropriate training of staff in its operation and maintenance.

5.1.2 Technical Assistance (TA)

This will consist of:

· One mission to each participating country (one week each) to support NHMSs for the installation of the DCPs and one mission (one week) to the CCWLF for the installation of the Direct Readout Groudstation;

· One months of consultancy at the CCWLF with missions in the countries as required for the development and implementation of the RDB and NDBs;

· One months of consultancy at the CCWLF and in the countries, as appropriate, for the development of Internet web sites and standard tools for the dissemination of data and information. 

5.1.3 Training 

This will cover the following:

· Installation, commissioning, operation, maintenance and trouble shooting of DCPs (two weeks);

· Development and management of hydrological data banks( two weeks);

· Web sites development and Internet technologies (html, java, cgi, etc.) (two weeks); and 

· On the job training for national experts seconded to the CCWLF for periods of 3 to - 4 months.

5.1.4 Imprest fund 

This fund would be used to cover the following:

· Financial support to the countries for the installation of the DCPs, as necessary;

· Financial support for the operation and maintenance of some DCPs

· Local staff salaries (complement) and travels

· Local organizational costs of training events and other meetings

· Additional running costs of the CCWLF (consumables, telecommunications, etc.)

5.1.5 Staff

A database expert, a hydrologist with a good field experience in monitoring networks installation, operation and maintenance and a secretary, would form the core staff of the project based at the CCWLF. All the staff should be, as possible, from the Caspian region. It is expected that the countries participating in the project would second the required staff to the CCWLF for the successful implementation of the current project and further development of Caspian-HYCOS. However, provisions are made in the budget to contribute to the remuneration of the project staff, mainly to cover any additional cost of living out of their countries and their missions. It is expected that the host organization would accept the local management of the project.

The exact needs in terms of staff for the project should take into account the planned staffing situation of CCWLF at the time the implementation of Caspian-HYCOS would start to favour synergy.   

5.2. Organisation and implementation procedures

The project implementation and institutional arrangements should ensure strong national and regional co-ordination among participating NMHSs, CEP and other stakeholders at national and regional level. This would also ensure awareness building among decision-makers on the use and benefits of the project. 

CEP, the executing agency, would co-ordinate project preparation and negotiate project financing and related activities with the donors and the participating countries. It would also oversee the continuous supervision and monitoring of the project implementation. WMO as the supervising agency might be involved to support, as necessary, CEP in these various activities. 

The CCWLF would have the prime responsibility for the day-to-day project implementation, in agreement with time schedule of the project. It is also expected that CCWLF make available premises, support services, telecommunication facilities (telephone, fax, internet access) as well as other services as specified in Annex 3. Similarly funds are earmarked in the budget for contributing to the running costs of the CCWLF (consumables, telecommunication costs, etc.). An agreement should be signed between the countries and CCWLF detailing the institutional framework. The agreement would specify the duties and responsibilities of CCWLF in the implementation of the project. 

External TACIS consultants (TA) would support CCWLF, as necessary. The TA would be contracted by CEP and would provide technical support to the CCWLF and to NMHS of participating countries in the various aspects of project implementation (installation and commission of DCPs, creation of the regional telecommunication network, establishment of a regional and national databases and web sites, etc.).

In each participating country the NMHS would co-ordinate the national Caspian-HYCOS activities, carrying out operations (in headquarters and in the field) on a day-to-day basis. They would also provide staff to support the project activities at national level and suitable candidates for training. The specific role of the NMHSs would include the following activities:

· Installing the national segment of the Caspian-HYCOS RTHN;

· Providing adequate support for CCWLF missions and TA;

· Performing routine hydrological activities, especially river gauging, regularly updating stage-discharge relations, assessing sediment discharge and measuring physicochemical variables;

· Performing network maintenance operations, i.e. routine, at the request of the CCWLF, and after an incident is detected;

· Controlling the quality of received raw data;

· Regularly sending verified data to the CCWLF;

· Running the project with already existing equipment, particularly equipment required for data transmission, exchange and dissemination;

· Participating in workshops, staff attachment and training programmes;

· Disseminating project data and information to users, in line with the arrangements agreed upon by participating countries.

The role of WMO would be to supervise and facilitate the implementation of the project, to provide, as necessary, technical and scientific backstopping to the CCWLF and TA. WMO would also ensure that the project would take maximum benefit from lessons learned in implementing other HYCOS projects and that it is implemented in accordance with the global WHYCOS concept, ensuring its linkage with on-going and planned regional HYCOS components, such as MED-HYCOS, SADC-HYCOS and AOC-HYCOS.

WMO would carry out the following activities:

· Undertake the support activities as proposed in 3.4.2.1;

· Participate in the evaluation of tenders for equipment;

· Co-operate with EUMETSAT to facilitate the use of METEOSAT satellite and exchange of data through the GTS and EUMETSAT Web Site;

· Monitor, supervise and support the project, through regular missions.

5.3. Time schedule

A tentative time schedule is given in Annex 6.

5.4. Cost estimate and financial plan

The breakdown of the expenses, classified in five general categories, is shown in the Table 5.1 below:

Table 5.1
Breakdown of Phase I tentative budget

Category
Amount
Amount %

1 Equipment
632,800
64.7

2 Technical Assistance
292,000
29.8

2.1 Salaries and travel
 45,000


2.2 Reference datum control
  60,000


2.2 CWLF operation
 30,000


2.3 Support to NHMSs
102,000


2.4 Training
  30,000


2.5 PSC Meetings
  25,000


3. Evaluation
  10,000
  1.0

4 Support Agency
  15,000
  1.5

5 Contingencies 3%
  28,494
  3.0

TOTAL
978,294
100

6. FACTORS ENSURING SUSTAINABILITY

6.1. Policy support

After the collapse of USSR in 1991, the New Independent States (NIS) of the Caspian Region and the Islamic Republic of Iran have committed themselves to cooperation in the environmental management of the Caspian and proper use of its resources (Teheran, October 1992, Astrakhan, 1993, Almaty, 1994). 

In 1995 CEP was established at the initiative of the Caspian States with the overall goal of promoting the sustainable development and management of the Caspian environment.

Back in 1994, the heads of the National Hydrological and Hydrometeorological Services of these five states, concerned with the deterioration of the hydrometeorological and environmental monitoring networks, decided to establish a Coordinating Committee on Hydrometeorology and Monitoring of Pollution (CASPCOM). In 1997, CASPCOM agreed on a programme (CASPAS) including notably the rehabilitation of the above-mentioned networks. 

CEP/TACIS project Phase 2 Detailed Work Programme (DWP) stated that ”the re-establishment of the hydrometric network surrounding the Caspian Sea, and in its catchment, is an essential precursor to improved monitoring and prediction of changes in sea level.”

At the Fifth Session of CASPCOM (5-6 September, 2000) representatives of all the five littoral States expressed their positive opinion about the implementation of Caspian-HYCOS. Support for the launching of an HYCOS Project in the Caspian region was also minuted at the CEP Steering Committee meeting (Almaty, 19-20 September, 2000).

The countries have proposed the stations they would like to integrate in the Caspian-HYCOS real-time network on the basis of their importance at both national and regional levels, mainly on the sea and on the main rivers entering into the sea.

The effective start of the project would be based on the successful achievement by participating countries of the preparatory activities.

6.2. Appropriate technology

The technical aspects have to be considered in terms of their capacity to meet the needs expressed by the users, their reliability and efficiency within the socio-economic environment of the Caspian Sea Basin, their cost effectiveness, their compatibility with existing systems and their possible implication for the environment.

6.2.1 Data acquisition and transmission system

6.2.1.1 Data acquisition

The proposed solution for Caspian-HYCOS consists of an “intelligent" data collection system including DCPs equipped with automatic sensors on site data loggers and satellite-based real-time transmission. The main advantages as compared to other solutions are: (i) to avoid human error in the readings of the instruments and to minimize gaps due to failure of observation; (ii) to avoid traditional problems of graphical recording on chart or paper tape, both of which are very sensitive to climatic conditions; (iii) to allow the direct transfer of the data, in digital form into electronic databases; (iv) to modulate the rhythm of data acquisition according to the needs of each parameter measured.

This type of equipment is currently in use in a number of countries with harsh environment and has showed considerable advantages in reducing the gaps and errors in the time-series of data collected, this being one of the major problems of operational data collection.

6.2.1.2 Data transmission

It is proposed to use Meteosat DCRS for the transmission of the data collected by the Caspian-HYCOS stations. Contrary to the general opinion the choice of real-time satellite transmission is not necessarily related, or not only related, to the degree of urgency for which the data are needed at the receiving point. Two other functions of satellite telemetry have to be considered, especially in the case of Caspian-HYCOS and according to the needs expressed. For some of the stations selected, a need for real-time data could exist for a particular use such as storm surge and flood forecasting, but for all stations the main interest for using satellites is (i) to secure and speed up the data transmission; and (ii) to permit remote monitoring of the status of the DCPs.

The maintenance of the field stations is normally ensured through the traditional hydrological networks inspection visits. There is evidence that in the Caspian Sea basin budget constraints, including problems of transport are very acute. Therefore any possibility of field trip optimisation should be considered.

Considering that the primary objective of Caspian-HYCOS is the establishment and implementation of a network of key stations to provide reliable, up-to-date, continuous real-time data, for the monitoring, understanding and forecasting of a number of hydrometeorological- and water-related threats to the socio-economics of the region, the technical choice proposed appears to be the most appropriate solution. This solution is fully compatible with the existing traditional data collection and transmission systems available in the Caspian region. The specific impacts on the environment are foreseen as positive ones as the project will ensure a regional monitoring tool for environmental variables. 

The cost estimate of alternatives should take into consideration the fact that the capital investment for the proposed data acquisition and transmission system may be slightly higher than for traditional systems. However, as already demonstrated, two types of benefits could be anticipated by using the modern technology proposed for Caspian-HYCOS: (i) direct savings in operation and maintenance cost; and (ii) indirect savings, which are difficult to quantify in terms of money such as, saving time of personnel involved in the routine operation of existing systems This time could be used beneficially to develop products to meet users' needs, ensure security and quality of data produced, reduction of time lag between observation, control and dissemination, and easy user access to the data base.

6.2.2 Regional database and electronic network

These two components of the proposed Caspian-HYCOS would provide the Regional Centre and the national agencies of the participating countries, with tools for monitoring the regional hydrometeorological and water resources situation and trends at different terms, the exchange and dissemination of data and products and the linkage with other national, regional and global databases and information systems. This solution is fully compatible with the need to integrate the data from the Caspian-HYCOS database with other types of information using information system. These electronic media have already demonstrated that they were reliable, cost effective and, in fact, absolutely necessary for efficient data storage, retrieval, processing and dissemination. 

6.3. Environmental protection

This project is in no way potentially harmful for the environment. The data and the information, which will be produced and disseminated by the system, will contribute to an environmentally safe management of the water bodies in the Caspian Sea region.

6.4. Socio-cultural aspects/women in development

Some of the products to be prepared by the CCWLF on the basis of the data and information collected by the system should be oriented to the general public for its information and motivation. Negative social implications will be very limited if any, since these stations, although equipped with "intelligent" sensors, will still need an observer or a watchman. Positive impacts can be anticipated through the considerable improvement of technical skills of staff.

6.5. Institutional and management capacity

CCWLF of CEP would implement the project. The CCWLF will be supported by this organization and by the project. The national agencies, which will be responsible for the national segments of the various systems, appear to be committed and to have, in general, adequate means to include these segments in the national networks. However, the success of the project is based on the full participation of the countries, which should consider themselves as stakeholders in ensuring the efficient operation of the system.

6.6. Economic justification

The economic justification and cost effectiveness of Caspian-HYCOS have to be considered in the light of three factors of particular importance in the sub-region: (i) the need to improve the status of the environment of the Caspian Sea and of its basin; (ii) the need to be able to monitor, understand and forecast at different terms the sea water level fluctuation and its water balance for socio-economic planning and long-term investments; (iii) the need to monitor and forecast storm surges and floods which cause a lot of damages to a number of different socio-economic sectors in the region; and (iv) to monitor the region water resources for a better management of these resources, taking into account the combined impact of global warming and population growth around the Caspian Sea, a water body shared by 5 different countries.

6.6.1 International river basins in the Caspian Sea basin

The Caspian Sea receives the bulk of its water from the Volga River, which basin is totally located within the Russian Federation territory. Flow from the Volga River is almost totally controlled. Regularisation of the Volga through the construction of dams and other hydraulics structures resulted in sea water level drop in the forties and fifties. The expected increase of the water demands in the Volga River basin in the future may have significant impact on the Caspian Sea level and environment. Uncertainty about the role played by the huge Volga River delta in the water balance of the sea and possible increased anthropogenic pressure on this fragile ecosystem are also putting risks on the Sea level and water quality.

There are currently no serious conflicts between the users or usage of water resources at the national and regional levels. However, the increasing pressure on the limited and irregularly distributed water resources in the eastern and southern parts of the basin would call for careful management of the resource in order to meet the needs of all Caspian States.

6.6.2 Status of the environment in the Caspian Sea basin

As already indicated CEP has its origin in the concern for the decline of the Sea environment and its negative effects on the socio-economic of the sea region where nearly 10 million people are living. Moreover, current policy in the Caspian States is to make much greater use of its natural resources.

Therefore, it is essential, both at the national and regional levels, to develop the effective and sustainable management of the environment and of the natural resources This requires basically three conditions:

· The regional vision of Caspian Sea natural resources development and environment protection supported by the political will for an integrated and transectoral socio - economic management, taking into account that the sea itself is dependant from its major inflows both in terms of water quantity and quality;

· The institutions to translate the political agreement into actions; and

· The tools to allow the institutions in charge to fulfil their tasks.

Although the Caspian littoral States have demonstrated their continuous support to and involvement in CEP and their willingness to further assist the consolidation of socio-economic development in the region, notably through the sustainable and equitable use of the region's natural resources, the tools needed for this purpose are still to be created and Caspian-HYCOS would be one of them. In this regard, the report of the International Conference on Water and the Environment
 and the fresh water chapter (Chapter 18) of Agenda 21 recognize that knowledge of the hydrological cycle, in terms of both quantity and quality, is the essential basis for effective water management. Such knowledge is based on the data collected through hydrological networks operated by the National Hydrological and Hydrometeorological Services.

7. MONITORING AND EVALUATION

7.1. Monitoring

The project would be monitored by CEP and the participating countries through regular six-monthly meetings of the Project Steering Committee (PSC) which would include representatives of CEP Steering Committee, CASPCOM, and WMO. The basis for such monitoring would be yearly reports prepared by the CCWLF and NMHSs (at the national level) with, as required, the support of TA and of WMO. The reports would cover technical, administrative and budgetary aspects of the project, based on a number of key indicators, including:

· the efficiency of the data collection and transmission system based on the quantity of raw data captured and loaded onto the national and CCWLF archives;

· the quality, accessibility and level of updating of the national and regional databases;

· the national, regional and global value of the hydrometeorological information delivered by the CCWLF and the NHMSs of participating countries;

· the initiatives taken by decision-makers and users in using the Information System developed within the framework of the Caspian-HYCOS project as a tool for regional co-operation and collaboration for the assessment, monitoring and management of shared natural resources.

Furthermore, the integration of the project with the global WHYCOS programme will be assessed against the indicators established in June 1999 by the second meeting of the WHYCOS International Advisory Group (see Annex 7)

7.2. Project evaluation

An expert selected by the Project Steering Committee will undertake an independent project assessment in the last semester of the implementation phase. This independent expert would visit the CWLF and the participating countries, as necessary, and prepare a report according to guidelines set out by the Steering Committee. This assessment would cover:

· The design of the project;

· The implementation of the project;

· The results obtained as compared with those expected; and

· The visibility of the project at national, regional and international levels.

The assessment, which would be presented to the Project Steering Committee, could also provide recommendations concerning the future of the project. The final report, including amendments recommended by the Project Steering Committee, would then be submitted to all participating countries for approval before being released to agencies on a distribution list approved by the Steering Committee.

8. CONCLUSIONS AND PROPOSALS

The project is proposed for funding as a capacity building effort for the long-term but also addressing present crucial issues in the Caspian Sea region in terms of sustainable management of natural resources and environment protection. It would address the modernization and improvement of the collection, transmission, validation, storage, retrieval, dissemination and use of hydrometeorological data and derived information products. It will also update the technical infrastructure (DCPs, hardware, software, etc) and strengthen the human resources of the NHMSs of the Caspian Sea five littoral States.

The successful implementation of the project would pave the way for a subsequent expansion of the monitoring programme and information system as the expertise is built up.

The project would be coordinated by the CEP Centre for Water Level Fluctuation and implemented by the NMHSs of the Caspian Sea countries with the support and technical backstopping provided by the TA. CASPCOM, CEP Steering Committee and WMO would overview the project implementation. The World Meteorological Organization would ensure the supervision of the project and facilitate the access to and use of the Meteosat Data Collection and Retransmission System and other appropriate segments of the Global Telecommunication System. The NMHSs of the participating countries would actively participate in the implementation of the project at all levels, from field activities to strategic decision-making. The acquisition of the new technical and scientific tools made available by the project, as well as the development of a sense of ownership of the systems developed by the project, would improve regional co-operation and would ensure long term sustainability of the activities.

A number of assumptions have been made but none appears to be unrealistic and the risk of project failure is considered small.

The project is proposed for funding at a cost of Euro 979,000.

ANNEX 1 
Stations proposed for Caspian-HYCOS Phase 1

As indicated in 3.3.3 the Real Time Hydrometeorological Network (RTHN) proposed for Phase 1 of Caspian-HYCOS would have 19 stations with the following braekdown:

· 10 Stations on the Sea (SS):

I. 6 Hydrometeorological stations (HMSS), including one for KBG

II. 4 Storm Surge stations (SSSS)

· 9 Stations on the main Rivers entering the sea (RS).

The proposed locations are based on a number of criteria among which: (i) the length of the historical series of record at the station; (ii) the spatial distribution; (iii) the existence of specific needs, especially for storm surges issues and accurate evaluation of mean sea level; (iv) the needs expressed by CASPCOM and listed in Appendix 1.

No.
Country
Name 
Type 
Lat. 
Long.
Status.


Azerbaijan






1/A

Baku
HMSS
40°21
49°50
1900/P

2/A

River Kura
RS




3/A

River Samur
RS




4/A

River Sulak
RS





Islamic. Rep. Iran 






1/I

Bandar-Anzali
HMSS
37° 30
49° 30
1925-1952

2/I

River Kiyziytuzen
RS




3/I

River Atrek
RS





Rep. Kazakhstan






1/K

Fort-Shevchenko
HMSS
44° 33
50° 15
1921/P

2/K

Peshnoi Island
SSSS
46° 35
51° 41


3/K

Off Shore Station
SSSS
46° 17
52° 53


4/K

River Ural
RS





Russian Federation






1/R

Astrakhansky 12 f-rd.
HMSS
46° 30
48° 00
1907-39, 45, 53-59

2/R

Off shore Station
SSSS




3/R

Off shore station
SSSS




4/R

River Terek
RS




5/R

Volga at Volgograd
RS




6/R

Volga at Verkhnelebyazh’e
RS





Turkmenistan






1/T

Kura-Bogaz-Gol
HMSS




2/T

Ogurchinsky Island
HMSS




This proposal will be reviewed by the NHMSs of the Caspian States

Information about stations proposed for rehabilitation by CASPCOM

(Project IPM&IS)

Country
No.
Station Name 
Traditional
DCP
Lat. Deg, Min
Long.Deg, Min
Status

AZER.








.
2
Lenkoran
X
X
38° 45
48° 51
19'30-76



Platform m/r"28 May"

X





18
Zhiloi Island

X
40° 20
50° 37
1924/P


19
Neftyanye Kamni

X
40° 15
50°50
1953/P


8
Svinoi Island

X
39°45
49° 35
1936/P


1
Astara
X

38° 27
48° 53
1930-76


15
Baku
X

40° 21
49° 50
1900/P


25
Sumgait
X

40° 30
49° 30
1948/P


28
Kyzyl-Burun
X

41° 05
49° 10
1936-73

IRI.









79
Bandar-Anzali
X
X
37° 30
49° 30
1925-1952



Ramsar
X
X
36° 52
50° 40



78
Noushehr
X
X
36° 40
51° 30
1945-46



Bandar-Turkmen
X
X
36° 55
54° 04




Resht
X

37° 10
49° 30




Babolsar

X
36° 30
52° 38


KAZ.










Peshnoi Island
X

46° 35
51° 41




Atyrau

X
47° 00
51° 50




Ganinskino
X

46° 40
49° 20



58
Aktau
X

43° 36
51° 13
1961/P


56
Kulali Island
X

45° 01
50° 02
1957/P


57
Fort-Shevchenko
X

44° 33
50° 15
1921/P



Kurmangazy

X


New station



Emba River Mouth

X
46° 30
53° 00




Bay Komsomolets Area

X
45°30
52° 50




Semi-Island Busachi Area

X
45°20
51° 40


RUS. FED.









39
Astrakhansky 12-foot road

X
46° 30
48° 00
1907-39, 45,53-59



Olja

X





46
Karaisky Majak

X


1957/P



Lagan

X





33
Makhachkala
X

43° 00
47° 30
1900/P


31
Derbent

X
42° 10
48° 20
1921/P

TURK.









62
Bekdash
X
X
41° 32
52° 35
1930/P


63
Kura-Bogaz-Gol
X
X
41° 03
52° 55
1921/P


70
Turkmenbashi
X
X
40° 00
52° 59
1914/P


69
Kuuli-Mayak
X
X
40° 14
52° 44
1914/P


75
Ogurchinsky Island
X
X
39° 07
53° 06
1938/P

Note:

1)
It was not possible to locate some of the stations 

2)
Traditional: stations, which should be repaired and equipped with new equipment

3)
DCP: station, which should be equipped for real-time transmission through Meteosat DCRS

4)
P: Present

5)
No.: refers to the map included in the CWLF Report Nr WLF 5L: Review of Hydrometeorological Collecting Stations Adjacent to the Caspian Sea, February 1999

Annex 2 
TECHNICAL SPECIFICATIONS FOR THE ACQUISITION OF DATA COLLECTION PLATFORMS (DCPs) 
1. Scope

The specifications set out the requirements to be met in the supply of Data Collection Platforms (DCPs) to be installed in the Caspian Sea Basin for the implementation of the first phase of the Caspian-HYCOS project. These DCPs would be part of the Meteosat Data Collection and Retransmission System (DCRS) operated by EUMETSAT

2. General Environmental Conditions 
The DCPs must be able to work under the difficult conditions related to their location in remote places and the environmental conditions of the region, notably in terms of temperature, humidity, salinity and dust.

3. Standards
All the components of the DCPs must meet or exceed the requirement established by EUMETSAT, the Meteosat satellite operator. In particular, the Meteosat transmitter shall be certified by EUMETSAT. 

The code and format of the messages sent by the DCPs to the satellite shall be standard WMO ones (see Appendix 1).

All designs, materials, manufacturing techniques and workmanship shall be in accordance with the highest accepted international standards for this type of equipment. The supplier shall state, where applicable, the National Standards to which the equipment complies.

4. Alternatives
The supplier is free to offer any equipment which in his opinion, is equal or superior to the requirements of these specifications. Any such alternative must be fully defined.

5. Documentation
All the offers shall be accompanied by a correctly completed Compliance Statement. This Statement shall respond to all requirements listed in the Acceptance Form, especially when their material does not fit these specifications, either partly or completely. Any lack of such definite indication for each requirement may invalidate the offer.

To facilitate a complete understanding of the system offered, each offer should be supported by adequate technical literature including data sheets, performance sheets, illustrations, etc. 

6. Technical requirements
6.1. The DCP

6.1.1 General

The DCPs shall meet the needs of the project and notably they shall:

a) be automatic and self-powered;

b) allow on-site acquisition of hydroclimatological data and other environmental variables; and

c) have automatic programmed transmission of these data through the Meteosat DCS.

d) in their basic configuration, the DCPs shall be equipped with sensors for housekeeping variables (in-side temperature, battery voltage and charge, status of the  memory module and as an optional extra DCP protective box door open/closed) and for the measurement of the variables listed in listed in the lots of equipments to be provided (see 13).

e) the DCP shall be able to interface up to 16 sensors without having to be sent back  to the manufacturer.

f) the DCP shall be able to receive additional transmission modules such as modem for telephone, INMARSAT C transmitter, radio transmitter.

g) the DCP shall be equipped with a GPS receiver to allow the necessary periodical automatic reset of the internal clock  to avoid any drift of this clock.

h) it shall  be possible to  connect an external keyboard to enter directly messages and/or data.

Each DCP shall have:

I. a central unit for data acquisition and storage on a memory card. The central unit shall be equipped with an alphanumeric LCD display, a waterproof keypad and an ON/OFF switch; 

II. a Meteosat  radio transmitter and its  directional antenna;

III. a time synchronizer with a Global Positioning System (GPS) receiver; 

IV. an autonomous power supply device with battery and solar panel; 

V. the necessary connectors and protections; and 

VI. the appropriate software for on-site DCP set up and operation.

The central unit, the memory card, the Meteosat transmitter and the GPS should be in a sealed box. This box together with the battery and the connectors and protections should be installed in a ventilated polyester shock resistant (20 Joules) cabinet with its appropriate fixing. 

The DCP shall be designed and manufactured to provide an equipment protected against severe environmental conditions in which it will be operating. A facility to earth the DCP shall be provided. The DCP shall be capable of working in the temperature range -20°C to +70°C, relative humidity range 0 to 100% and in saline atmosphere and presence of dust, without any alteration of the data measured. Electronics shall be in a watertight box ( i.e. IP65 standard minimum).

The DCP shall withstand storage temperatures in the range of -30°C to +70°C, without any deterioration or further related malfunctions.

The DCP shall withstand the environmental conditions expected during normal shipping by air, land or sea including road transportation on unmade roads.

The DCP shall be fully protected against dust and temporary immersion.

6.1.2 Detailed specifications

(i)
the Central Unit shall allow:

· the automatic acquisition of the data. The frequency of measurement and threshold variation values shall be programmable by the user for each sensor. Calculation of minimum, maximum, standard deviations and average over user defined periods of time shall be possible in situ and for each sensor independently.

· the automatic acquisition of the analog and digital housekeeping parameters such as in-side temperature, battery voltage and solar panel status, status of the memory card and as an option on/off switch door.

· the automatic recording on-site on a removable memory module ( memory card).

· the automatic transmission of data using WMO's standard code and formats.

· the automatic reset of the internal clock through a GPS receiver:

· the management of the limitation of possible overcharging between  solar panel and battery.

The central unit shall be equipped with an alphanumeric LCD display, a waterproof keypad and an On/Off switch.

The data shall be recorded on-site using a removable memory module. Storage of data should not be dependant on battery power supply. The module shall be suitable for severe environmental constraints, high humidity, extreme temperature within the range indicated for the technical specifications, water, dust, etc. The memory card shall preferably be contactless and shall have a storage capacity of 6 months.  Generally 256 Kbytes would be enough but taking into account the possible addition of additional sensors a 512 Kbytes memory card shall be proposed without any risk of overwriting and erasing. Downloading of the data stored in the memory card shall be possible both through either a portable computer connected through an RS232 to the central unit or a memory card reader. The necessary software to download the data to a Windows based computer at the office shall be provided. Each data recorded shall be dated and clearly and easily identified. The data shall be distinguished with separators. For each sensor, the data recorded may be the result of screening, compacting or computing (mean, total, extreme values, etc.) of the data measured. It shall also be possible to have, for each variable, threshold values for warning.

Two (2) memory cards shall be provided for each DCP

(ii)
Meteosat radio transmitter and antenna

The DCP radio transmission set and antenna shall be certified as technically and operationally compatible with the Meteosat DCS. The transmission of data shall be completely automatic, at times specified and allocated by the satellite operating authority EUMETSAT. Therefore, the DCP shall be equipped with an auto-synchronization GPS system.

The antenna shall be suitable for use in all forms of precipitation and be capable of withstanding wind speeds up to 100 kN.

(iii)
Autonomous power supply

Power supply shall be done using a 12 volts lead type battery with solid electrolyte chargeable with solar panels.

The DCP design has to include the location of the battery. Power supply shall be of external battery-solar panels type. The 20 W maximum silicon solar panel mono or polycrystalline type shall be enough to provide sufficient autonomy. The assembly of the solar panel shall allow its orientation as needed. It will be better not to have a regulator, a simple overcharge limiting device shall be enough.

In case of power supply failure, the DCP and its radio transmission set shall be able to resume automatically, including time re-synchronization of the internal clock using the GPS facility, before starting transmission.

Power consumption shall be minimal with a 12 V nominal voltage and a good working order guarantee between 11 and 16 V, with a maximum acceptable voltage of 20 V. Autonomy of the DCP battery supplied should be at least 30 days under normal conditions of use.

The solar charging system should be capable of providing three times the daily mean energy requirement of the DCP when exposed to normal daytime solar radiation at the appropriate location.

Equipment should be protected against polarity inversion on the power supply line and the necessary fuses must be integrated in this line in order to protect individual units.

(iv)
Connections and protections

· Input interfaces

The electronic acquisition board shall be designed in order to offer different interfaces, analogical, numerical, logical and counting interfaces. The use of different types of sensors shall be possible and the user shall define the relevant configurations according to the needs, without sending back the DCP to the factory.

As stated above the basic configuration shall be able to accept 16 sensors including in some cases more than one pressure probe type water level sensor as well as the housekeeping variables sensors. 

The connectors proposed shall be of the highest standard and be adapted to the type of sensors to be connected.

· Output interfaces

The electronic acquisition board shall be designed to provide the necessary communication interfaces including one for Modem transmission or VHF radio and one external keyboard. Interfaces  should be isolated through galvanization for the critical paths and protected against over voltage and short-circuits.

(v)
Software for data acquisition and transmission 

The software shall at least allow the following operations:

For each individual sensor set up of the sampling period, the representative period for the calculation of specific values (i.e minimum, maximum, average), the storage period and the transmission period. The latter depends directly of the Meteosat time slot allocated by EUMETSAT (30', 60', 3,6,12,24 hours). The rainfall measurement shall be continuous and the user shall be able to select the resolution according of the volume of the buckets (0.1,0.2,0.5).

For each variable measured calculation of minimum, maximum and average values, total precipitation, comparison with threshold values for alert messages, etc.

The DCP shall have the possibility to select several consecutive time slots as well as isolated time slots and hourly, 3-hourly and 6-hourly time slots and a combination of those. Facilities to select independently at least two time slots and two transmission frequencies should be available. 

The format of the messages sent to the satellite shall be independent from the measurement and recording procedures: it will be set up by the user, who shall comply with WMO's standard codes and formats 

The messages shall be suitable for broadcasting through the GTS of WMO and the data shall be retrieved in ASCII characters.

The software shall allow on-site main following operations:

Transfer of files, set-up of DCP data acquisition, calculation and transmission parameters, visualisation self test and memory arising.

These operations shall be conducted through user's menus in English and in French according to the choice made by the user. Two passwords shall be provided depending on the level of responsibility and technical skill of the user in order to avoid any hazardous operation.

(vi)
Housing

The central unit, the memory card, the Meteosat transmitter and the GPS should be in a sealed box. This box together with the battery and the connectors and protections should be installed in a ventilated polyester shock resistant (20 Joules) cabinet with its appropriate fixing. 

The internal box shall have the necessary holes to allow further addition of sensors.  This holes shall be protected with hermetic plugs

6.2. Sensors

All the sensors to be connected to a DCP shall be provided with the suitable cables, connectors and fixing devices. The length of the cables for each sensor will be given according to the final location of the DCP. The outputs shall be such as to fulfil the requirements of the Central Unit of the DCP. Their power consumption shall be minimum. The main characteristics of the sensors shall be the following:

· Water level

Immerged sensor, pressure probe type, preferably with digital output, piezo-resistive or piezo-capacitive technology. Temperature range: in the water from -5°C to +50°C; in the air from -20°C to +70°C.  Water level measurement range: 0 to 10 m. Measurement accuracy ±1 cm or depending on individual case 0 to 15 m. Measurement accuracy ±1.5 cm.

It shall be possible to connect any existing float or pressure type water level recorder to the DCP through a shaft encoder to be proposed by the manufacturer as an optional extra.

· Shaft encoder

The function of the shaft encoder is to measure the rotation of the auxiliary shaft of a  limnigraph, to transform the measure into a numerical value and to transmit the data  to a  storage and/or transmission unit.

The shaft encoder shall be able to interface with water level recorders currently used in Caspian countries.

The encoder shall be contactless magnetic type. It shall be packaged as a watertight case, with the necessary brackets to secure the encoder inside the existing housing of the limnigraph. It shall be delivered with the necessary cables and connectors to connect it to the central unit of the DCP. The necessary mounting kit shall also be delivered with the encoder.

The encoder shall be equipped with an alphanumeric LCD display for the measured depth.

The encoder shall have a resolution of 1 cm with a minimum range of measurement of - 4000 to + 4000 cm.

The outputs delivered by the encoder shall be compatible with the central unit of the DCP. Different outputs might be possible such as Binary, Gray, BCD and also RS 232.

Set up and modification of the reference depth shall be easy. 

Operating temperature range -20 to +70 ° C. Operating relative humidity range 0 to 100%. 

Power shall be supplied either by external or/and internal batteries and power drain shall be minimum to allow the encoder to work for at least six months without any human intervention.

As an optional extra, it would be possible to propose a shaft encoder programmable through a microcomputer terminal enabling the operator to:

VII. display and modify parameters such as reference depth, polling rate, time 
constant for filtering, etc;

VIII. monitor power supply and overflow on measurement scale.

· Rainfall

Tipping-bucket type rainfall recorder made of non rust prone material. The size of the opening of the collector shall be 400 cm2. Therefore, the minimum depth of rainfall which could be measured would be 0.5 mm. The sensor shall be connected to the platform through a 15 metres long cable.

The manufacturer shall propose as an optional extra a warm up device.

· Water temperature

The sensitivity of the measuring element for water temperature shall be about 0.1°C. Measurement range shall be -5°C to +50°C. 

· Air temperature

Platinum probe, i.e. "T100 type". The sensitivity of the measuring element of the air temperature shall be about 0.1°C. Measurement range shall be -30°C to +50°C. The probe shall be designed to allow measurement at 2 metres above the ground, sheltered from sun.

· Relative humidity

Range measurement shall be 0 to 100 RH with an accuracy of ± 2% over this range. Stability of measurement shall be 1% over a year. 

· Global radiation

Calibrated for the daylight spectrum the pyranometer shall provide a voltage output and its accuracy shall be ± 5%. Its stability shall be  ± 2% change over one-year period. Temperature dependence shall be no more than ± 0.15% per °C. Cosine shall be corrected up to 80° angle of incidence and azimuth error shall be ± 1% over 360° at 45°. The sensor shall be housed in a waterproof case. Operating temperature shall be -20°C to 50°C. It shall be equipped with a cable with a minimum length of 3 metres.

· Wind

IX. wind direction

Range shall be 0 to 50 m/s and the propeller shall resits to 60 m/s winds. The accuracy shall be better than ± 0.5 m/s under 20m/s and better than ± 0.3 m/s over 20 m/s. The threshold wind speed value shall be better than 0.5 m/s.

X. wind speed

The range of measurement shall be 360° (mechanical) and 355° (electrical). The accuracy shall be ± 3 degrees and the threshold value better than 1 m/s all over the displacement range. The sensor shall be provided with a connecting cable with a minimum length of 3 metres.

· Barometric pressure

The range of measurement shall be 600 to 1060 hPa . The accuracy shall be at least 0.5 hPa and the resolution 0.01 hPa. It shall be possible for the user to select the averaging time from 0 to 240''.

· Salinity

The sensor shall work correctly within -50 C to + 50° C in fresh, sea and polluted water. The measurement range shall be 0 to 70 PPT with a resolution of 0.01 PPT and an accuracy of ± 0.2PPT reading. Stability shall be 1% over a three months period. The average depth of measurement shall be 0 to 10 metres and the connecting cable shall have a minimum length of 30 metres. On-site calibration shall be easy.

· Water pH

The sensor shall work correctly within -5° C to + 50° C in fresh, sea and polluted water. Measurement range shall be 0  to 14 pH units, with a resolution of 0.01 unit and an accuracy of  ± 0.2 unit.

· Turbidity

The sensor shall cover a range of measurement from 0 to 1000 NTU with an accuracy of ± 10%. Stability shall be better than 15% over a three months period and calibration shall be easy.
· Dissolved oxygen

The sensor shall cover a range  of measurement of 0 to 200% (saturation) 0 to 20 mg/l with a resolution of (0.1%) 0.01 mg/l with an accuracy of (± 2.5%) ± 0.2 mg/l.

It would be possible to propose multiparameter probe for water quality, provided that the failure of one sensor  does not necessitate to send back  the entire probe to the manufacturer.

7. Maintenance strategy

All the proposals shall include a strategy for the maintenance of the equipment during the warranty period and for at least 3 years after cessation of the warranty. Any additional cost must be clearly indicated and included as an option. The proposals shall also include a statement on the availability of factory support services and expected turnaround time. The proposals shall include a statement on the minimum period during which the factory commits itself to provide the spare parts  or propose compatible solutions to maintain the equipment operational.

Detailed documentation for the installation, operation and maintenance shall be provided for each DCP in English and in Russian. Documentation shall provide a sketch and simple organization chart for system failure diagnosis and first level maintenance. 

Minimal equipment shall be necessary for installation, operation and maintenance. Replacement of defective units shall be easy.

Two (2) complete DCPs shall be provided as spares. For the sensors spares shall provide for three (2) sets with one (1) water level sensor and one (1) raingauge, one (1) set of climatological sensors and  two (2) sets of water quality sensors. As an optional extra, additional spares might be proposed according to the maintenance strategy.

It would be considered an advantage if the vendor offers local technical and maintenance support in the Caspian region, notably through joint ventures with local companies.

8. Training
Training for operation and maintenance of the DCPs shall be provided in Russian and in English at the CEP/WFL Centre. The training shall notably cover all actions which might be necessary to undertake in the field the installation, the operation and the basic maintenance of the DCPs and sensors, including periodic recalibration. 

The training shall last two (2) weeks for a maximum of twelve (12) trainees. 

The manufacture shall agree that an electronic engineer nominated by CEP/WFL Centre participates in the factory acceptance tests. The travel and the DSA of this person shall not be supported by the manufacturer. However, a cost estimate shall be provided by the manufacturer.

9. Warranty
The manufacturer shall specify:

· the duration of the guarantee which shall be at least 12 months from the date of acceptance of the equipment by the CWLF;

· the minimal period of time during which the spare parts will be available, at least 5 years;

· the repairing and maintenance conditions either during the period of warranty or beyond this period;

Should the installation be delayed, for reasons not due to the vendor, the warranty shall be extended to 18 months starting after the factory acceptance tests, provided adequate environmental conditions for the storage of the equipment have been respected.

10. Factory acceptance procedures
The proposal shall include a description of recommended factory acceptance procedures. These shall include the following:

XI. Each DCP shall operate satisfactorily in automatic mode for a period of 72 hours without failure under normal operating conditions.

XII. Power supply of each DCP shall be interrupted. Following reconnection the DCP shall automatically perform a re-starting cycle, including re-synchronization of the internal clock, either manually or through the GPS facility, if integrated to the DCP.

XIII. The capability to transfer a file from the DCP to an external data base shall be demonstrated. 

11. Information to accompany the proposal
The list below is intended to provide a summary of the information required to be part of the proposal:

· Full description of the system;

· full specification for the main modules;

· compliance statement;


· maintenance strategy proposed during the warranty period;

· recommended training;

· acceptance procedures;

· warranty;

· schedule for factory acceptance tests, delivery and training normalized to the date of receipt of the offer;

· financial proposal with complete cost breakdown clearly indicating the cost of mandatory and optional items and alternatives suggested. Any constraints imposed by the specifications which result in a significant cost increase must be clearly identified and alternatives approaches shall be suggested. The prices shall be given DDP in the Caspian countries. A list with the distribution of the number of stations by country will be provided. The financial proposal shall remain valid for three (3) months since its reception;

· list of references of installation with similar equipment.

12. Criteria of selection
The selection of the supplier will be based on the procedures agreed upon by the funding agency. Important aspects to which the proposals will be examined and rated include;

· Compliance with the specifications;

· record of previous success in similar projects;

· system capability;

· maintenance and logistics;

· overall system capability.

The lower tender will not necessarily be accepted.

INFORMATION ON THE CREX CODE TO BE USED FOR TRANSMISSION ON GTS

1. Normally, the housekeeping parameters will not transmitted on the GTS and will be considered not to be part of the hydrological message. It will be better to use the remaining space of a message to include information on the quality of the data, as checked by the manager of the network, than to transmit on the GTS housekeeping information which are not useful for the other countries. However, if really needed these variables could be easily encoded using the Character form for Representation and EXchange  of data (CREX) code. It is recommended to transmit latitude, longitude and height of station in the message but this can be omitted if required.  It is proposed to transmit at the beginning of the message the coordinates (location and time) and then the parameters transmitted only once for the hour, then a repetition of groups of parameters transmitted "n" times at observation times defined by the time interval "t", "t" and "n" being defined in the report.  This solution offers flexibility in case of modification in the reporting procedure. 

2. CREX is a table driven code.  To create this hydrological message, the first step is to define the parameters in appropriate tables, the second step consists in the definition of common sequences which avoid the transmission of the indication of parameters included in every message.  An image of this would have to be worked out easily for the BUFR tables in view to exchange the information in binary code.

3. It is understood that this approach is still at the experiment stage.  The Commission for Basic Systems of WMO has approved the use of the CREX code form on the GTS for experimental purpose which means that adjustment and modifications may still occur, however, the principles and structure of the CREX Code should remain the same.

4. The following additional parameters are added to CREX tables for hydrological data transmission:

The proposed expansion of Class 13 table of CREX  is the following:

REFERENCE
ELEMENT NAME

DATA WIDTH

UNIT

SCALE

B13071
Upstream water level 
 

4

cm

0

B13072
Downstream water level

4

cm

0

B13080
Water pH 



4

pH unit
1

B13081
Water conductivity


4 
 
mSiemens m-1
0

B13082
Water temperature


4

K

1

B13083
Dissolved Oxygen


4

mg l-1

0

B13084
Turbidity



4

Lumens
0 

Other parameters to be added to CREX table:

B01015
WMO station identifier (IIiii)

5

Numeric
0

B04017
Short time increment (minutes)   
2

Minute

0

B04026
Direct solar radiation

integrated over last hour
 
4

Jm2

-3

5.
The following common sequences are defined:

SEQUENCE
TABLE REFERENCES

ELEMENT NAME

D01030
B01015


WMO station identifier

B02001


Type of station

D01011


Date

D01024


Latitude and longitude, height

Add CATEGORY 5:
Meteorological or hydrological sequences common to hydrological observations

D05001
B11001


Wind direction

B11002


Wind speed

B13071


Upstream water level

D05002
D01012


Time (hour, minute)

B12001


Air temperature

B13003


Relative Humidity

B14026


Direct solar radiation

B13019


Precipitation last hour

B13072


Downstream water level

B13080


pH

B13081


Conductivity

B13082


Water temperature

B13083


Dissolved oxygen

B13084


Turbidity

D05003
D01012


Time (hour, minute) of first measurement

B04017


Time increment within hour

B08022


Number of measurements

D05004
D01030


Identification

D05002


Main measurement

D05003


Definition of n multiple measurements

D05001


Single measurement

D05001



-

........................................

D05001



-

6. A message will be of the form:

CREX0101 A000 D05004 E++

Identification:


D01030+

Main observation:

D05002+

Definition of

multiple n measurements:
D05003+

Multiple measurements:
n x D05001+

++

Signification of end of message 7777++

ANNEX 3 
Aral-HYCOS Draft Terms of Reference for the PRC

THE PILOT REGIONAL CENTRE FOR ARAL-HYCOS SHOULD ACT AS A FOCAL POINT TO CO-ORDINATE THE PROJECT ACTIVITIES IMPLEMENTED BY THE PARTICIPATING COUNTRIES? FOSTER REGIONAL TECHNICAL CO​OPERATION IN THE FIELDS OF WATER RESOURCES MONITORING? ASSESSMENT AND MANAGEMENT? AND PROVIDE A FORUM FOR EXCHANGE OF EXPERTISE.

In particular it should:

5. Supervise the installation of the Meteosat Transmission Kits at the stations selected for inclusion in Aral-HYCOS RTHN, as well as the installation of the Meteosat DRGS at the PRC premises;

6. Prepare a draft implementation plan for Aral-HYCOS, in consultation with the countries and with the TA;

7. In co-operation with WMO and with the PRs of the participating countries, make the necessary arrangements for the use of Meteosat, for real-time data collection and transmission;

8. Organize, in co-operation with the equipment supplier, training courses, notably on DCP and DRGS installation, operation and maintenance;

9. Maintain close monitoring of the DCP functioning and notify, as appropriate, NHMSs of any problems;

10. Ensure that all participating countries have access in real- or/and near-real time to the data from the Aral-HYCOS network, and support them, as necessary, by co​ordinating the development and implementation of a regional system for dissemination and exchange of data and information (through GTS; Internet, etc;) among the participating NHMSs;

11. Co-ordinate the development and implementation of a regional operational distributed database for the data (raw and validated) collected through the Aral-HYCOS RTHN. NHMSs should validate raw data and make it available to the regional database according to procedures and schedule to be agreed upon by the participating countries;

12. Develop, with the countries and with the support of tA, an Aral-HYCOS information system through a Web site interfaced with the regional database and organize, in agreement with the participating countries, the dissemination of data and information originated by Aral-HYCOS at regional and international levels;

13. Prepare and implement, in agreement with the countries and support of TA, a comprehensive training programme on topics relevant to Aral-HYCOS implementation and its long-term sustainability;

Physical and institutional arrangements required for PRC

· Premises

Offices for Project Staff;

Room for data reception and archiving;

Meeting room

Training room equipped with PCs, printer, etc.;

Storehouse.

· Support services

Direct telephone/fax line for the project;

Dedicated line for full Internet access (e-mail, ftp and WWW);

Availability of peripherals (plotter, digitiser, scanner, streamer, etc..
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