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Managing water resources is an important task in watershed development. The watershed programs in semi arid areas are highly affected due to problems like soil erosion, overgrazing, deforestation, etc degrading the ecosystems during drought periods. To overcome some of these water stress situations cloud seeding in monsoons can be used as one of the potential techniques, which can boost up the water resources and become an assured water source during subsequent drought periods.

Cloud seeding is one of the potential techniques used by more than 40 countries in the world regularly to augment the rainfall. This can be done by two ways. The warm cloud seeding is carried out at 2-3 km altitudes, which results in increase of raindrops in the warm clouds at temperatures higher than 0oC. The other one is the cold cloud seeding, which increases the number of ice crystals at tropospheric heights beyond 5 km where the cloud temperatures are below 0oC.  In India nearly 80% of the annual rainfall comes from Southwest monsoon for the country as a whole.  However during the impending drought years the annual rainfalls are well below the annual rainfalls.  The semi-arid regions face severe impact whenever the monsoon fails. Even in coastal areas due to high variability of monsoon rainfall both in space and time, it results in drinking water crisis during subsequent summer at several places.  

In each year the monsoons prevail over 4 to 6 month period in various parts of the country. In these monsoon periods rainfall occurs in about 10 days in each month in south India.  During such days at least a few days can be identified to be favourable for cloud seeding. In monsoons normally on many days the humidity of about 80% extends to 8-10 km altitudes, which can become favourable time for the seeding. On these occasions using a helicopter or low flying aircraft, cloud seeding by spraying NaCl can be taken up which is called warm cloud seeding, so as to augment the rainfall by 15-25% in semiarid areas. However, simultaneously, if cold cloud seeding by aircraft is taken up at altitude of 10 km by AgI flares, it can boost up the total rainfall beyond 25%.

Cold cloud seeding by burning the silver iodide (AgI) in ground-based generators at   12000   C can also be effected during these monsoons in the hilly areas where the watershed programs are taken up. Particularly in the months of northeast monsoon where the vertical wind shear is low and with light winds prevailing at the ground level, it becomes a favourable day to lift the silver iodide vapour to upper tropospheric heights for promoting the cold cloud seeding. This cold cloud seeding can also be carried out during southwest monsoon from hilltops taking the advantage of the orography and favourable winds in the watershed areas. Whenever these operations are carried out in association with major synoptic situations like trough of low pressure, depressions or cyclonic storms large enhancement in precipitation can be achieved. By this process the water storage can be enhanced which can be an assured drinking and irrigation water supply for the subsequent failure of monsoons or to meet the water supply in the impending summer droughts. The technical and the financial details of these experiments are presented.

Introduction:

In the year 1987 South West Monsoon rains failed in India creating one of the worst drought years of the century. The All India rainfall during June to September in this year was of 81% of the normal. Similar had been the situation in the recent drought year of 2002. Followed by this the drought conditions continued through out the summer. In such conditions several animals and birds get killed due to the shortage of water resources in the following summer. In the recent summer of 2002 in Andhra Pradesh alone about 3000 people died, lakhs of birds perished and even hundred year old mango and palm trees dried up.

In order to save the eco systems and mitigate the problems due to water stress, it is essential to augment the water resources even at micro level. This will minimize not only the water shortages but also the degradation of the environment. Also, it is always essential to have buffer stock of the water resources by filling the reservoirs, lakes, ponds or other water bodies during the southwest monsoon. The shortages, if any can be filled up with the rainfalls of the subsequent northeast monsoon. This management of water resources is essential to protect the biotic life.

Of late, this scenario is gradually changing due the high degradation of the forests, discharges of both liquid and gaseous pollutants and other anthropogenic effects resulting in the degradation of the environment. The southwest monsoon, which has high variability, is affected further due to these causes and creating floods and droughts. The high variability even in neighboring districts of the country has become abnormal proportions. So, it is necessary to augment the water resources during monsoons besides following optimum management of the water resources to save our eco systems. The potential
 technique to augment the water resources is by extracting sky water through cloud seeding.

The Cloud seeding is a technique where the shortages of Cloud Condensing Nuclei (CCN), at the cloud levels are supplied.  The water vapour accumulates on the CCN, which is normally less than a micron in size and becomes a cloud drop of a few microns size. In this process the volume of the CCN grows about a million times to become the cloud drop. Similarly, about a million cloud drops when clustered, grows into a raindrop. The size and the density of the CCN is carefully inducted at the cloud level by the seeding process. Table1. gives the size and number density of CCN. 

Normally, the CCN, which is available in the atmosphere due to salt spray from the oceans, or burnt industrial and domestic products, which are of the size of less than a micron, are driven vertically upwards into the atmosphere to the cloud heights. To accelerate the process of formation of giant cloud drops which subsequently become the rain drop due to the process of coalescence and collision augments the precipitation in the form of rain, snow or hail. 

Process of Cloud Seeding

There are two processes through which the cloud seeding is done. One is the warm cloud seeding where using chemicals like Sodium chloride or Urea are released in a powder from of few microns in size using low flying aircraft at altitude of about 1 to 2 km. This augments formation of more number of cloud drops, which in turn give raise to increase in number of raindrops. As this process is done below the freezing level, it is called warm cloud seeding.

The other one is the Cold Cloud seeding where Silver Iodide or Solid carbon dioxide is released at the top of cumulus clouds at about 8 to 10 km in altitude by an aircraft so as to increase the number of ice crystals above the freezing level. Since the structure of these chemicals is similar to that of the ice crystal, more ice crystals grow on the Silver Iodide vapour as the seeding nuclei. In some cases this can be affected through burning of Silver Iodide in ground based generators. In these generators the coke is burnt to reach a temperature of about 1200oC where the silver iodide is added in small quantities 5 –10 gm at a time so that it becomes vapour and gets into the developing cumulus cloud.

Cloud Seeding by IITM

The early experiments on warm cloud seeding were conducted by Indian Institute of Tropical Meteorology, Pune during monsoons at the semi arid areas around Pune. The experiments were carried out over a twelve year period (1973-1986) in Madhya Maharastra and the results were summarized by Murthy,  et.al. (2000) which conclusively show that rainfall can be enhanced by more than 20% when carried out with proper technology even in semi arid areas using warm cloud seeding. The results are reproduced below in Table 2. 

Cloud Seeding in Andhra Pradesh

 
The experiments were conducted at twin lakes of Hyderabad.  The results showed an increase of 2ft water level in Osmansagar where the ground generators were located on the southwest/western side of the catchment area.  Silver was detected in traces in the samples of rainwater collected in the catchment area.  Conspicuously the Himayat sagar lake which is part of the twin lakes located on the other side of the ridge line did not report any increase in the water levels.  They indicated the first success of the experiment conducted in July 1993.  
 
The second experiment was conducted in Anantapur, the drought prone district of Andhra Pradesh using ground based generators of burning AgI, as carried out at twin lakes of Hyderabad.   The experiment conducted in July 1995 for 16 days, yielded some interesting results with a record rainfalls of 95mm  reported at 0830 hrs IST of the next day of seeding at Anantapur on 27th July 1995 shown in Table-3. 

The meteorological conditions that were chosen were based on the available ground data with little information about the upper air conditions but for observing low clouds. The conditions that were used as the thresholds are as follows. 

· Moisture at the ground more than 80% 
· Presence of low clouds at about 1 km  altitude

· Surface winds less than 20 kmph

Aerial Cloud Seeding in Visakhapatnam:

At the request of the Municipal Corporation of Visakhapatnam Aerial Cloud Seeding was undertaken besides two ground based generators located at Simhachalam hills during 12-14 October 2002. The helicopter used flew for two hours on each day during 1600 to 1800 hours. The seeding was done by sprinkling the Sodium Chloride powder of 200 Kg. on each day manually at heights of about 1 to 1.5 km above the sea level. The results are reproduced in Fig. 1 to 3 clearly demonstrate the increased rainfall. Assuming the area of the district where 42 out of 43 reported rainfall during seeding as 10,000 sq.km. with district average rainfall of 12th as the baseline, the increased water due to seeded rain is estimated of about 15 TMC. The expenditure involved was only about Rs.6 lakhs which clearly demonstrate the cheapest and viable alternative to increase water resources.

Conclusions:

The above experiments clearly show that the rainfall can be enhanced due to cloud seeding varying between 20% to 100% when, carried out under suitable meteorological conditions besides using latest technology. As the ground based generators are also equally capable of yielding additional rainfall, they may be used at all the water shed development projects so that the deficit water can be supplemented. On a large scale aerial seeding is less expensive and high yielding. Hence, Cloud seeding experiments may be taken up during monsoons to augment the water resources and create buffer stock of the water for the future. This will not only help for sustained growth but also for the preservation of the eco systems.

References:

Murty A.S.R. et al, 11year warm cloud seeding experiment in Maharashtra State, India, Journal of Weather Modification, 32, 2000, 10-20.

http://www.unep.or.jp/ietc/Publications/TechPublications/TechPub-8a/index.asp#1
http://www.bbc.co.uk/dna/360/A874154
	Particle
	Diameter in
	Mass in
	No./m3 of air
	Mass/m3 of air in gm.

	
	cm.
	mm.
	Microns
	gms
	mg.
	
	

	Air Molecules
	10-8
	10-7
	0.0001(
	10-22
	10-19
	1025
	1000

	Small condensation nuclei (CCN)
	10-5 
	10-4
	0.10(
	10-15
	10-12
	109
	10-6

	Giant condensation nuclei (as NaCl)
	10-3
	10-2
	10(
	10-9
	10-6
	103
	10-6

	Cloud droplet
	10-3
	10-2
	10(
	10-9
	10-6
	108,109
	0.1,1.0

	Drizzle droplet
	10-2
	10-1
	100(
	10-6
	10-3
	106
	1

	Raindrop
	10-1
	1
	1000(
	10-3
	1
	103
	1


Table 1. Size distribution of water at various stages.
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Aerial Cloud Seeding by IITM, Pune

Average enhancement of rainfall by Warm cloud seeding = 24% 

With common salt

Table 2. Annual variation of cloud seeding gain in rain fall
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Fig.1. Daily distribution of rainfall for 43 rain gauges in Visakhapatnam district
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Fig. 2. Daily variation of district average rain fall
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Fig. 3.Distribution of number of rain gauges reporting rain fall

Table 3.
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Date

Rainfall in mm.

October 2002 Daywise Rainfall - Visakhapatnam District



Chart2
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		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0
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		0		0		0		0		2		1.6		0		0		0		0		0		0		63		0		2		0		4.8		12		22.8		9.2		34		0		0		2.8		2.4		0		0		11.2		10		3		0		1.8		6		0		13		0		6.4		28.4		3		0		0		0
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No. of Stations
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Date

No. of Stations Reported Rainfall

Number of stations Reported Rainfall in October 2002
Cloud Seeding done during 12-14 October



AVG RAINFALL
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		7.0333333333

		0

		0
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		0.9

		3.5952380952

		5.7

		4.2452380952
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		18.4261904762

		12.4833333333

		6.6238095238

		1.5666666667
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		0.3571428571

		7.0119047619

		1.1119047619

		3.7857142857

		0.2523809524

		0

		0



02-03 Oct 2002 Low level trough over coastal Andhra Pradesh

07-18 Oct 2002 Trough of low pressure over west central Bay of Bengal

22-25 Oct 2002 Low pressure / depression   
      over west central Bay of Bengal

Cloud Seeding on 12-14 Oct 2002

Date

Average Rainfall in mm.

Daily District Average Rainfall - October 2002



WT. AVG RF
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Date

Wt. Avg Rainfall in mm.

Weighted Average Rainfall - October 2002



Sheet1

		Mand code		Station		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31

		1		Munchingput		36.0		23.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		21.0		59.0		51.0		0.0		4.0		12.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		2		Pedabayulu		0.0		16.2		22.4		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		25.6		56.6		49.0		9.2		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		3		Hukumpeta		18.8		2.4		26.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		25.0		0.0		24.2		20.0		19.8		0.0		7.4		0.0		0.0		0.0		0.0		0.0		0.0		3.4		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		4		Dumbriguda		0.0		34.6		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		8.2		31.0		5.4		56.8		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		5.2		0.0		0.0		0.0

		5		Arakuvalley		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		2.0		0.0		0.0		39.0		6.8		60.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		6.2		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		6		Ananthagiri		2.6		0.0		2.4		0.0		0.0		0.0		0.0		0.0		0.0		1.6		1.4		12.6		120.6		18.4		25.6		1.4		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		4.2		0.0		0.0		0.0

		7		Devarapalli		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		35.0		3.0		9.8		0.0		1.0		0.0		16.0		0.0		0.0		0.0		0.0		1.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		8		Cheedikada		0.0		0.0		1.8		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		18.0		10.4		18.0		0.0		2.0		6.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		9		Madugula		0.0		0.0		29.6		0.0		0.0		0.0		0.0		0.0		0.0		0.0		19.4		4.6		29.2		12.4		30.8		2.6		6.4		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		10		Paderu		3.0		0.0		35.2		0.0		0.0		0.0		0.0		0.0		0.0		0.0		1.0		15.0		58.8		13.4		74.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		8.0		0.0		0.0		0.0		0.6		0.0		0.0		0.0

		11		G.Madugula		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		2.0		0.0		10.4		22.0		56.2		26.0		45.6		0.0		1.6		5.2		0.0		0.0		0.0		0.0		0.0		7.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		12		Chintapalli		0.0		0.0		34.2		0.0		0.0		0.0		0.0		0.0		0.0		0.0		8.6		0.0		64.2		26.4		18.6		75.2		4.6		3.6		0.0		0.0		0.0		0.0		0.0		26.2		0.0		0.0		0.0		19.6		0.0		0.0		0.0

		13		G.K.Veedhi		0.0		5.8		15.4		0.0		0.0		0.0		0.0		0.0		0.0		63.0		7.8		0.0		70.8		20.2		1.8		16.6		8.4		0.0		0.0		0.0		0.0		0.0		0.0		30.4		0.0		0.0		0.0		80.2		0.0		0.0		0.0

		14		Koyyuru		30.0		0.0		24.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		13.0		1.0		59.0		53.0		20.0		9.0		35.0		0.0		0.0		0.0		0.0		0.0		0.0		1.2		13.0		0.0		0.0		0.0		0.0		0.0		0.0

		15		Golugonda		0.0		0.0		30.0		0.0		0.0		0.0		0.0		0.0		0.0		2.0		22.0		5.0		25.0		50.0		19.0		22.2		13.0		0.0		0.0		0.0		0.0		0.0		0.0		20.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		16		Nathavaram		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		12.0		0.0		10.0		83.0		12.0		133.0		7.0		1.0		3.0		11.0		0.0		0.0		0.0		0.0		0.0		7.0		0.0		9.0		0.0		0.0		0.0		0.0		0.0

		17		Narsipatnam		0.0		0.0		0.0		0.0		0.0		0.0		2.0		0.0		3.6		4.8		3.4		55.0		12.0		54.4		43.0		10.4		10.6		0.4		0.0		0.0		0.0		0.0		0.0		4.2		0.0		10.2		0.0		0.0		0.0		0.0		0.0

		18		Roluginta		0.0		0.0		13.0		0.0		0.0		0.0		0.2		0.0		14.3		12.0		0.0		24.0		16.0		23.0		17.0		0.5		5.0		0.0		0.0		0.0		0.0		0.0		0.0		4.0		0.0		6.0		0.0		0.0		0.0		0.0		0.0

		19		Ravikamatham		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		22.8		0.0		0.0		9.2		13.4		0.0		0.8		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		2.8		0.0		0.0		0.0		0.0		0.0

		20		Butchlahpeta		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		9.2		0.0		0.0		9.4		40.2		14.2		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		21		Chodavaram		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		7.2		34.0		0.0		0.0		14.4		23.2		14.0		1.8		7.2		0.0		0.0		0.0		0.0		0.0		0.0		1.0		0.0		2.8		0.0		0.0		0.0		0.0		0.0

		22		K.Kolapadu		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		10.4		12.8		14.6		11.0		11.6		1.0		0.0		0.0		0.0		0.0		0.0		1.6		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		23		Sabbavaram		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		3.0		4.0		8.5		18.0		43.0		10.5		50.5		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		12.2		4.1		0.0		0.0		0.0		0.0

		24		Pendurthi		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		4.2		2.8		3.2		0.0		9.0		20.0		1.6		8.6		36.8		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		27.4		3.6		0.0		0.0		0.0		0.0

		25		Anandapuram		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		2.4		3.8		4.2		6.8		17.6		8.6		16.6		6.4		4.0		0.0		0.0		0.0		0.0		0.0		1.2		0.0		1.6		0.0		0.0		0.0		0.0		0.0

		26		Padmanabam		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		53.2		7.2		70.6		64.2		21.6		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		27		Bheemunipatnam		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		2.2		0.0		0.0		7.4		22.8		9.8		0.0		5.8		13.0		0.0		0.0		0.0		0.0		0.0		0.0		1.4		0.0		2.4		0.0		0.0		0.0		0.0		0.0

		29		Visakhapatnam		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		3.2		11.2		16.3		0.0		17.1		38.2		0.0		2.2		4.2		0.0		0.0		0.0		0.0		0.0		0.0		2.6		0.0		22.2		1.2		0.0		0.0		0.0		0.0

		30		Gajuwaka		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		6.5		10.0		4.5		4.0		14.1		36.0		0.0		3.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		3.0		0.0		13.2		7.3		0.0		0.0		0.0		0.0

		31		Pedagantyada		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		3.0		0.0		0.0		15.0		20.2		0.0		6.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		3.8		0.0		3.6		6.8		0.0		0.0		0.0		0.0

		32		Paravada		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		13.0		0.0		0.0		0.0		5.0		15.0		3.0		24.0		6.0		0.0		0.0		0.0		0.0		0.0		0.0		2.0		0.0		13.0		4.1		0.0		0.0		0.0		0.0

		33		Anakapalli		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		1.8		0.0		0.0		7.6		32.4		3.2		5.8		5.2		0.0		0.0		0.0		0.0		0.0		0.0		1.4		0.0		11.4		4.4		19.6		0.0		0.0		0.0

		34		Mungapaka		0.0		0.0		0.0		0.0		0.0		0.0		0.0		12.2		10.0		6.0		0.0		0.0		18.0		20.2		1.0		20.2		0.0		0.0		0.0		0.0		0.0		0.0		0.0		4.0		0.0		14.0		7.2		12.0		0.0		0.0		0.0

		35		Kasimkota		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		35.7		2.3		10.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		5.5		0.0		13.8		2.2		12.0		10.6		0.0		0.0

		36		Makavarapalem		0.0		0.0		9.0		0.0		0.0		0.0		14.0		0.0		0.0		13.0		3.0		0.0		0.0		63.4		7.0		23.0		8.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		12.0		0.0		0.0		0.0		0.0		0.0

		37		Kolauratla		0.0		0.0		3.6		0.0		0.0		0.0		0.0		0.0		12.0		0.0		10.0		12.5		3.2		60.0		0.0		19.3		2.3		0.0		0.0		0.0		0.0		0.0		0.0		2.3		0.0		12.5		0.0		0.0		0.0		0.0		0.0

		38		Payakaraopeta		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		36.0		6.4		0.0		63.2		21.6		61.4		1.0		17.0		0.0		22.6		0.0		0.0		0.0		0.0		0.0		2.6		0.0		8.6		0.0		0.0		0.0		0.0		0.0

		39		Nakkapalli		0.0		0.0		9.6		0.0		0.0		0.0		0.0		0.0		0.0		28.4		0.0		29.4		20.4		8.2		6.6		4.2		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		9.8		0.0		0.0		0.0		0.0		0.0

		40		S.Rayavaram		0.0		0.0		22.2		0.0		0.0		0.0		0.0		0.0		17.8		3.0		8.0		11.2		29.8		8.6		4.4		27.2		0.0		0.0		0.0		0.0		0.0		0.0		0.0		3.2		0.0		25.6		1.6		0.0		0.0		0.0		0.0

		41		Yellamanchilli		0.0		0.0		17.0		0.0		0.0		0.0		0.0		25.6		4.8		0.0		0.0		5.3		9.4		12.2		0.0		3.8		3.4		0.0		0.0		0.0		0.0		0.0		0.0		1.4		0.0		17.4		0.0		5.6		0.0		0.0		0.0

		42		Rambilli		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		2.2		0.0		1.5		12.0		5.0		20.2		8.8		26.8		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		2.0		14.6		0.0		0.0		0.0		0.0		0.0

		43		Atchutapuram		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		3.0		6.0		10.0		11.6		3.2		64.4		0.0		0.0		0.0		0.0		0.0		0.0		0.0		2.4		0.0		28.4		4.2		0.0		0.0		0.0		0.0

						5		5		16		0		0		0		3		2		16		20		21		21		40		42		35		33		26		9		1		0		0		0		0		28		2		24		11		9		1		0		0

				Sum		90.4		82.0		295.4		0.0		0.0		0.0		16.2		37.8		151.0		239.4		178.3		389.6		1037.5		1196.9		773.9		524.3		278.2		65.8		16.0		0.0		0.0		0.0		0.0		158.0		15.0		294.5		46.7		159.0		10.6		0.0		0.0

				Average		2.2		2.0		7.0		0.0		0.0		0.0		0.4		0.9		3.6		5.7		4.2		9.3		24.7		28.5		18.4		12.5		6.6		1.6		0.4		0.0		0.0		0.0		0.0		3.8		0.4		7.0		1.1		3.8		0.3		0.0		0.0

																																23.9		23.9

																																14.6

						90.4		82.0		295.4		0.0		0.0		0.0		16.2		37.8		151.0		239.4		178.3		389.6		1037.5		1196.9		773.9		524.3		278.2		65.8		16.0		0.0		0.0		0.0		0.0		158.0		15.0		294.5		46.7		159.0		10.6		0.0		0.0

				Wt. Average		18.1		16.4		18.5		0.0		0.0		0.0		5.4		18.9		9.4		12.0		8.5		18.6		25.9		28.5		22.1		15.9		10.7		7.3		16.0		0.0		0.0		0.0		0.0		5.6		7.5		12.3		4.2		17.7		10.6		0.0		0.0
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