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       Considerable damage caused by hail to the agriculture in the foothill areas of the region has determined the necessity of the development of the hail-protection measures as the first-priority direction of the weather modification in the region.  The works were organized as the experimental-industrial ones. Standard hydrometeorological network was not able to meet the requirements of these works.  Meteorological radar was selected as the main information means for the fulfillment of the hail-protection measures and investigation of the hail processes. With the use of meteorological radar equipment the data on the hail climatology were collected.  The conditions required for the hail suppression were found out.  Hail models (Newton Ch., Newton H.P., Weikman H.K., Ludlam F., Mаrwitz J.D. и др.) were tested, and on their base the model was proposed which meets the  description of the hail processes of the region.    The changes were enhanced by the physical parameters which provided for the assessment of the efficiency of the hail-protection measures.  
         The technical radar facilities which are used in the activities carried out in our region are permanently being updated and improved.   The detailed information about the integrated automated system of the radar observations is given. 
       One of the important activities aimed at the increase of the crop-yield of agricultural crops is the wide use of the means designed for the protection of crops against hail. Currently the Militarized administration of the weather modification at the Ministry of Defense of the Republic of Uzbekistan carries out the hail-protection measures on the territory of       650 thousand he (in Uzbekistan) while in CIS countries these measures cover about  9,8 mln. he.  Annual relative economical effect of these activities is hundreds of million sums.  
          For investigation of the process of the development of the hail clouds, of origination and falling-out  of hail in most cases the modern radar equipment is being used. Besides, meteorological radars are the main means of the control of the hail-protection measures efficiency.   

 The impact on the hail-and-thunderstorm processes with the aim of the interruption and prevention of the hail falling-out requires the correct and speedy execution of the whole chain of technologies: observation of the development of the hail clouds, measurement of its radar characteristics, determination of the direction and velocity of movement of the hail-and-thunderstorm clouds, definition of the categories of objects being modified, elaboration of the commands for starting the cloud seeding with the hail-protection rockets of “Alazan” type, estimation of the area of the fall-out of the liquid and solid precipitation, etc.  

The hand performance of these operations cause the objective and subjective errors decreasing the efficiency of the hail-protection measures because the fast passing of the hail processes and extreme time deficit. He results of scientific-and-research works were used for the change of the manual operation of the activities for the automatic one.   

Significant updating of the computer equipment and different communication means (global, regional, departmental and local computer networks) enables the fulfillment of the task of the combining and joint use of the different instruments, radar equipment and automated systems for the solution of problems related to the tracking for the very short-range forecasting and modification of meteorological phenomena at the new level.    

On the base of the performed analysis of the objects of automation «Mercom» meteorological radar system was created for the use in the hail-protection activities.  
The increase of the range of functional capabilities of the existing technical facilities provides for realization of the following:

        Increase of the efficiency of the accuracy and reliability of meteorological information;

         Improvement of quality and timeliness of the administrative decisions during the conduction of the activities on the weather modification;

        Increase of the efficiency of the activities on the artificial regulation of precipitation and of the hail-protection measures;

         Provision of meteorological information for the different users concerned.

           Basing on the above listed goals, principles and requirements to the system being elaborated the following framework of MERCOM meteorological radar system was developed.  
          Installation and operation of the minimum content of  MERCOM  system in the region provides for the following:

           Receiving and display of the spatial patterns of the cloudiness and precipitation fields on the background of the map of the region;

           Receiving and display of the maps of the severe weather phenomena (squall, hail, thunderstorm, storm rainfall) on the background of the map of the region;

          Tracking of the evolution of the cloud patterns and definition of the direction and velocity of the movement of clouds, cloud systems and severe weather phenomena;

           Calculations and display of the maps of the precipitation intensity and amount on the territory of the region;

           High quality and timeliness of the administrative decisions in the conduction of the weather modification.

           Thus, at the moment the necessity of the creation and use of  similar systems in several regions are determined by the following main reasons:

          А) High probability of the catastrophic or dangerous fast-developing meteorological phenomena.

          Б) Considerable reduction of the material and other losses with the timely warning about forthcoming or emerging catastrophic meteorological phenomena.  
          В) Increasing of possibilities and extending of the fields of using in the country of communication technologies.

          Г) Absence of possibilities for the provision of the different administrations, services and producers of agricultural production with the effective and comprehensive information about meteorological phenomena important for the work planning in the majority of regions  .

           Д) Insufficient level of provision of the airport services with the operational meteorological information.

           Е) Increase of the role of insurance companies in the activities of the juridical and natural persons.

          «MERCOM» automatic control system designed for the automation of the hail-protection operations was installed in 1998 partially and since  2000 – in a full range at the hail-protection services.  
          «Mercom» system provides for the automation of the following hail-suppression operations:

· Cyclic radar survey of three-dimensional space, receiving, processing and presentation of the fields of cloudiness and precipitation on two wave-lengths   (3.2 and 10.0 cm).

· Transformation of the radar signals and their entering to the personal computer.

· Processing of the radar information including computation of the fields of radar reflectivity on  two wave-lengths with the correction for attenuation of λ=3.2 сm of the radiation in the clouds and precipitation.

· Formation and display of the horizontal profiles of the radar-echo of cloudiness at any of the prescribed elevation values.    
· Formation and display of the vertical profiles of the radar-echo. 

· Measurement of parameters of the clouds and cloud systems in the radius of 125 km.

· Measurement and display of the fields of the macro- and microphysical characteristics of the cloud systems, precipitation intensity and amount in the radius of 125 km.

· Assessment of the possibility of the hail fallout from the cloud and identification of categories of the objects under weather modification.  
· Completion of seeding of the ground areas and calculation of coordinates for the launching of the hail-suppression rockets.   
· Documentation and archiving of the results of observations and modification of the hail-and thunderstorm processes.   
Use of «Mercom» system made it possible to improve the effectiveness of the hail-protection measures, enabled the possibility for the simultaneous observation of all clouds in the range of  МЛР-5 radar survey.


«Mercom» system gives possibility for the solution of the complicated situation when the hail-and-thunderstorm cloud is over the radar station.   The operation of the definition of the direction of the hang-over and hang-down of the radar echo and of the ground area of the cloud seeding were simplified. The speedy distinguishing of different categories of the objects under modification provides also for the more efficient decision making for the fulfillment of weather modification. The detailed tracking of the cloud development provides for the timely ceasing of its seeding and to avoid the over-consumption of the reagents.       

As the example the modification of the hail-and-thunderstorm process on 3 June, 2006 in Surkhandarja province with «Mercom» system is considered.


On 3 June, 2006 at 15.19 pm to the north-west from the territory being protected the organized multi-cell fast developed cloud was detected which moved with the velocity of 22 km/h in the direction of the territory being protected. During 5 minutes weather modification was conducted on this territory with «Mercom» system use. In the result of modification the storm rainfall was observed. The hail with the size of 1.5-2.0 сm was reordered on the adjacent territory.

This example demonstrates the high efficiency of the use of «Mercom» automated meteorological radar system in the weather modification as well as two times saving of the hail-suppression reagents in comparison of the former years of the hail-protection activities.  

In conclusion it can be noted that the use of «Mercom» system in the hail-suppression activities in the Republic of Uzbekistan is efficient and their profitability is 1:5.       

          Thus, the use of the radars in Central Asia in the fulfillment of the hail-protection measures had undergone through several stages. In the beginning they were used for the investigation of the parameters of the external geometry of the hail clouds. At the next stage (as far as the data were collected) the categorization of the hail processes was made which determined the elaboration of the principles of modification, and at the end it was natural to initiate the automation of the works on the observation and conduction of the weather modification.
