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Report of the Expert Committee 
on 

“Cloud Seeding Experiments for Andhra Pradesh”
Submitted to The Chairman , Indian  Meteorological Society, Visakhapatnam Chapter on 3 Feb 2003


Members:

1. Prof. T. Shivaji Rao, Director, Environmental Sciences,

GITAM. Eng .  college, Visakhapatnam      ……………. ……..             Convener

2. Prof. K. P. R. Vittal Murthy, Former Head of the Dept. of 

Meteorolgy and Ocenograprhy, A.U. Visakhapatnam………….              Member

3. Sri. S. Satyanarayana, Retd. Chief Engineer , AP Irrigation…….             Member

4. Prof. M. V. Subba Rao, Former Head of the Dept. of

 Environmental Sciences, A. U., Visakhapatnam ……………….             Member

5. Sri. R. Murali Krishna, IMD, Cyclone Warning Centre, 

Visakhapatnam…………………………………………………..              Member


The convener held a meeting with the above experts on 3rd February 2003 to prepare a report on cloud seeding experiments in Andhra Pradesh, at the request of the Chairman, Indian Meteorological Society, Visakhapatnam Chapter on the following terms reference.

1. Are the cloud Seeding experiments necessary for Andhra Pradesh?

2. What could be success rate from previous experiments conducted?

3. What is the Cost-Benefit ratio expected? 

4. When and where these experiments can be carried out?

5. Are there any Adverse effects due to experiments?

6. Who are the beneficiaries of the experiments?

7. Cost of the Budget .

8. Modalities of functioning?


The members deliberated at length along with some of the scientists and engineers present at the meeting. Prof. Shivaji Rao welcomed the members and elaborated the terms of reference. He conveyed that the cloud seeding experiments are not some thing new and they are 50 years old which are regularly being carried out in more than 40 countries in the world including United states of America with the cooperation of the National Weather Services. He narrated the following events chronologically.

1. The Report on weather modification experiments submitted by Prof. P. Koteswaram, to The Hon’ble Prime Minister, Smt. Indira Gandhi in 1965.

2. The cloud seeding Experimenys by Indian Institute of tropical Metorolgy under the supervision onf Dr. Bh.V.Ramna Murthy.

3. The results of cloud seeding experiments published by Dr. A. S. R. Murthy and others which concludes that Clouds with vertical thickness 1 km, Liquid water content of 0.5 gm m-3 when seeded with salt particles (modal diameter 10  m, concentration 1 per litre of cloud air) produced increase in rainfall of 24 per cent significant at 4 per cent level.

     ( http://arxiv.org/html/physics/9812046 )

4. His own experiences as the chairman of cloud seeding experiments in Andhra Pradesh.

5. Statements made by Minor Irrigation Minister , Govt of A.P.,  in the assembly.

6. Recent experiments in Visakhapatnma district. 

     (  http://www.geocities.com/jvmnaidu/cloudseeding.html )

 He dealt at length his own experiences in preparing the technical report on  ‘Artificial Rains and Aerial Cloud Seeding’ in March 1998 as convener of the committee appointed by the Hon’ble Minister for Forests, Govt. of A.P.  The committee consisted of other eminent experts like Prof. P. Koteswaram, former Director General, India Meteorological Department, Government of India and an eminent Engineer Sri. J. Raja Rao, Former Engineer-In-Chief and Ex-officio-Secretary, Department of Irrigation, Govt. of A.P.  The report narrates on how and when the cloud seeding experiments have to be carried out including the cost and  man power requirements.  Based on this report, Govt. of Andhra Pradesh issued a G.O. No. 178 dated. 9.6.1988 under Energy, Forests, Environment, Scinece & Technology Department under the chairmanship of Hon’ble. Minister for Forests for implementation of the report on Artificial Rains. 


Subsequently, he narrated his own experiences while working on cold cloud seeding under the supervision of Dr. P. Sankara Rao, Hon’ble Minister for Minor Irrigation, Govt. of A.P. by using Sliver Iodide in the catchment area of Osman Sagar lake out of the twin lakes of Hyderabad. The results showed increase of  two feet water level in Osman Sagar while Himayat Sagar which is a part of the twin lakes did not show any increase in water level.  The Silver Iodide detected from the samples collected during the experiments showed success of these experiments conducted for a very short period in July 1993.  The second experiment was conducted in July 1995 at Anantapur under his supervision and at instance of the then chief Minister Sri. N.T. Rama Rao and the Hon’ble Minister for Labour, Govt. A.P. These experiments also showed considerable success. Subsequently, these experiments could not be continued as the Monsoon rainfalls were quite satisfactory in the state. 

In 2002 both South West and North East monsoons failed and there is crisis for water almost in every district of Andhra Pradesh. To meet this contingency the water from the dead storage level of reservoirs like Yeluru are being pumped to meet the drinking water needs of Visakhapatnam.  According to some experts Pumping from the dead storage of the reservoirs is likely to jeopardize the next Kharif crop since the water can be given to irrigation only when it exceeds the dead storage which may take some time leading to delay in plantation.  So, in this context he recalled the success of latest cloud seeding experiments carried out in Visakhapatnam during 12-14 October 2002 with the close collaboration GITAM Engineering College and with the association of Cyclone Warning Centre, Visakhapatnam.  Rainfall in the catchment area due to cloud seeding exceeded 12 cm. (See Fig.1)  He presented the monthly rainfall statistics of the district and the significant increase during seeded period compared to rest of the days in the month in spite of depression in Bay of Bengal.  Presence of trace amounts of Silver in the samples collected after the experiments to NGRI laboratories at Hyderabad confirmed the success of these experiments.  Rs.70,000-80,000/- will be charged for an hour’s flying of an Aircraft/Helicopter for the purpose.  This cost is the major component of the total cost of the experiments which is comparatively insignificant compared to the additional rainfall obtained. With these opening remarks, he requested the other members to deliberate.
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Prof. K. P. R. Vittal Murthy, responding to the request, narrated his own experiences of his participation in the warm cloud seeding experiments conducted under the guidance of Dr. Bh. Ramana Murthy by sprinkling common salt powder from Aero planes in Poona region. The Radar observations indicated 300% increase in water content due to seeding and this resulted in extra rainfall. Prof. Vittal Murthy stated that he also participated in the cloud seeding experiments carried out in USSR and the experiments yielded positive results. 

Sri. Satayanarayana pointed out that  since these cloud seeding experiments are successful in several places and more so in the coastal districts, they should be immediately taken up by the state Government. These experiments may be started in the  first stage in the coastal districts where lot of moisture is available on many occasions in Depressions and Cyclones. Upland areas of these coastal districts are suffering in spite of normal rainfall and they the farmers clamor for protecting their crops. So, whenever such an opportunity of favourable weather conditions are present, these cloud seeding experiments should be carried to protect the upland rain fed crops. As pointed out by Prof. Shivaji Rao, these experiments were successful even to increase the reservoir levels for hydro power generation, they should be taken up in all the river catchment areas of tributaries of Penna and Krishna where low reservoir levels are being reported very frequently.


Prof. M. V. Subba Rao narrated the plight of flora and fauna in absence of adequate rains. He explained how the dissolved oxygen depletes during drought years which affect the water quality and also both the marine and inland aquatic life. The fodder depletion in drought years would higly effect the animal population and serious loss occurs to the agricultural farmer in terms of low milk yield. He suggested that the cloud seeding experiments be carried out for protecting the wilting crops and save the animal and bird population from extinction. In the present year due to severe shortage of water even the migratory birds could not land in our lakes. So, he concluded that state government should take immediate measures for augmentation of rainfall as a regular practice. 


Sri.  K. S. R. Murthy felt that power shortage is causing enormous hardship to the industry. Efforts have to be made to augment hydro power generation by getting more inflows through cloud seeding in the catchment area as followed in Tasmania, Australia and Honduras in Latin America. He is also of the opinion that the Sodium Chloride or Silver Iodide content that is placed in the atmosphere is insignificant compared to the enormous quantity of water produced by the experiment. So, these experiments would not affect the quality of water from cloud seeded area.


Sri. R. Murali Krishna presented some results which indicate that even when the All India Rainfall is normal, some sub divisional or the district rainfalls are likely to be very scanty or deficient. He stated that the favourable conditions for the cloud seeding are during low pressures or depressions that form in west central Bay adjoining to coastal Andhra Pradesh. The favourable conditions for cloud seeding are winds less than 20-25 kmph and the humidity exceeding 80% extending to 2-3 km height. Since such favourable conditions occur 20 – 30 days in a year, the cloud seeding experiment should be carried with the cooperation of India Meteorological Department at short notice exploiting the full utilization. 


Dr. J. V. M. Naidu who joined the deliberations at the end suggested that a body like ‘District Cloud Seeding Task Force’ should be formed on the lines  of Cyclone Disaster Mitigation Committee, already functioning in each district. The proposed Task Force may be headed by the District Irrigation Engineer who should work in close liaison with India Meteorological Department (IMD) to plan and execute the experiments in the target areas. For warm cloud seeding he suggested that a special aircraft which can fly at low levels and even under slightly unfavorable weather conditions should be deployed for this work. On a single day  these experiments have to be carried out in many districts in association with a low pressure area or a depression. The Defense Ministry may be able to provide good number of required aircrafts/helicopters. So, the state government should have a tie up with Defense Ministry to have this low flying aircraft / helicopter at short notice of a few hours. He stated that with a budget of 1 to 2 crores per year for each of the districts of Andhra Pradesh where these experiments should be tried at least for a period of 5 years for evaluating the overall development in irrigation potential and increase of forest cover and reservoir levels.

After the above deliberations, the following recommendations are made.

1. Government of Andhra Pradesh should carry out cloud seeding experiments for augmentation of rainfall during monsoon seasons irrespective of the All India forecast of normal rain for the country as a whole.

2. Government of Andhra Pradesh should have a Task Force to carry out these cloud seeding experiments under the ministry of  Irrigation.

3. A tie up with Indian Air Force or Indian Navy has to be made to take up cloud seeding at short notices of 12-24 hours. Since the defense aircraft can fly even in slightly unfavorable weather conditions for navigation, the warm cloud seeding should be carried out  with their cooperation.

4. The cold cloud seeding through ground based generators for burning Silver Iodide should also be taken up by the irrigational personnel deployed in catchment areas of various river basins and lakes.

5. District councils for cloud seeding may constituted with District Collector as chairman and Superintending Engineer, Irrigation as Secretary besides other members inline with Cyclone Disaster Mitigation Committees to take up these cloud seeding experiments.

6. A budget allotment of about 50 crores under the ministry of irrigation of government of Andhra Pradesh  for carrying these experiments in the year 2003-04.

7. Mobile ground based generators for cold cloud seeding experiments also can be made available with the district engineers for immediate seeding at short notice.

(Prof. T. Shivaji Rao)
(Sri. S. Satyanarayana)
(Prof. K. P. R. Vittal Murthy)

          Convener




(Prof. M. V. Subba Rao)


(R. Murali Krishna)
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Fig 1.








02 - 03 Oct 2002 A low level Trough over coastal Andhra Pradesh





07 -18 Oct 2002 Trough of Low Pressure over West central Bay





22 -26 Oct 2002 Low Pressure/ Depression over West central Bay
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