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ABSTRACT

The melt of snow and down pour of rainfall are the sources of surface and ground water.
The varying uncertainty excess or deficiency in rainfall distribution causes stress on agricultural
land use and also in ground water. To increase the agricultural productivity and to meet the
demand for drinking water, proper use of available water is essential. The availability of water
in most of the areas fully depends on rainfall Spatial Distribution of Rainfall in Tiruchirappalli
District, Tamil Nadu between 100° 718° and 110 25’ north latitudes and 78° 08’ and 790 0’ east
longitudes It has a total geographical area of 4403.83 .The tabulated data are analyzed to

calculate mean rainfall, coefficient of variations, precipitation ratio.
Key words: Rainfall, Annual, winter, Summer, Southwest Monsoon, Northeast Monsoon

INTRODUCTION

Agriculture in a region mainly depends on the availability of water. Water in an area is available
in the form of surface water, ground water and snow. The melt of snow and down pour of rainfall
are the sources of surface and ground water. The varying uncertainty excess or deficiency in
rainfall distribution causes stress on agricultural land use and also in ground water. To increase
the agricultural productivity and to meet the demand for drinking water, proper use of available

water is essential. The availability of water in most of the areas fully depends on rainfall and its
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reliability. In order to stabilize the agricultural activity, it is essential to understand the rainfall
availability and its distribution over an area. The study on monthly, seasonal and annual rainfall
distribution and their variability, precipitation ratio, frequency occurrence, rainy days and rainfall
deviation will give the existing climatic condition of an area. The district located in tropical area
experiences semi-arid climate. The over exploitation of available ground water resulted
desertification of wells and depletion of ground water in most of the areas in Tiruchirappalli

district.

STUDY AREA

Tiruchchirappalli district, one of the three districts carved out of the composite district of the
same name is located in the central part of Tamil Nadu between 100 18 and 110 25’ north
latitudes and 780 08’ and 790 0’ east longitudes It has a total geographical area of 4403.83
sg.km, which is about 3.40 per cent of the total geographical area of the state. It is bounded by
Salem district in the north, Namakkal district in the north-west, Karur district in the west,
Madurai and Pudukkottai districts in the south and Thanjavur and Perambalur district in the east.
A location map of the district is shown as Fig.1.Tiruchchirappalli district, comprising 504
villages has been subdivided into 8 taluks and 14 blocks for administrative convenience.
The detailed administrative set-up of the district is furnished in the following.
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METHODOLOGY

There are thirteen rainfall stations selected for the present study .the daily rainfall data for the
period of 1980-2012 have been collected for major stations and available rainfall stations which
are installed in last five years .the daily rainfall data has been tabulated as monthly for the
respective rain gauge stations. The tabulated data are analyzed to calculate mean rainfall,
coefficient of variations, precipitation ratio and frequency .the results are mapped in GIS

environment by applying Spline interpolation.
MEAN RAINFALL

The monthly rainfall data for 32 years (1980-2011) have been collected for 13 stations which are
located in and around Tiruchirappalli district namely Tiruchirappalli Airport, Musiri, Thuraiyur,
Lalgudi, Pullambadi, Nandhiyar Head, Samayapuram, Manaparai, Marungapuri, Ponnaiyar Dam,
Tiruchirappalli Junction, Upper Anaicut and Thathaiangarpet (Figure 3 ) Tiruchirappalli district
receives nearly half of the annual rainfall (49) during the northeast monsoon because normally,
the Tamil Nadu State receives high rainfall during this season. The long term mean annual and
seasonal rainfall of the district are given in (Table 3.2). Accordingly, the annual rainfall of the
district is 838 mm of which the northeast monsoon contributes 49% followed by southeast
monsoon which receives 34 per cent, summer 14% and winter 3% of the total the annual rainfall

respectively.

TABLE :1 SEASONAL RAINFALL OF TIRUCHIRAPPALLI DISTRICT

Season Rainfall

in mm in (%)
Winter 26 3
Summer 117 14
Southwest monsoon 289 34
Northeast monsoon 406 49
Total 838 100

Source: Compiled by Author based on rainfall statistics of the Statistical office, Chennai
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TABLE: 2 MEAN ANNUAL AND SEASONAL RAINFALL OF TIRUCHIRAPPALLI

DISTRICT
South North

St Station Winter | Summer | West East Mean
NO: Monsoon | Monsoon

1 Marungapuri 37 131 350 436 954
2 Ponnaiyar Dam 38 128 288 402 856
3 Manaparai 37 131 350 436 954
4 Nandhiyar Head 28 97 237 449 811
5 Tiruchirappalli Junction 26 120 312 395 853
6 Upper Anaicut 15 93 247 344 699
7 Tiruchirappalli Airport 28 107 313 465 913
8 Lalgudi 32 123 345 465 964
9 Samayapuram 14 97 238 347 696
10 | Musiri 20 106 256 363 745
11 | Pullambadi 28 123 296 451 898
12 | Thathaiangarpet 9 114 203 315 641
13 | Thuraiyur 19 156 329 407 911
Mean 26 117 289 406 838

Source: Compiled by Author
MEAN ANNUAL RAINFALL

Differentiation for annual, winter, summer, southwest and northeast monsoon season rainfall
are.shown in Figure 3 the spatial relationship and areal. Accordingly, the district is characterized
by gradual areal differences in the quantum of rainfall due to the plain topography. The mean
annual rainfall varies between 641 mm at Thathiangarpet and 964 mm at Lalgudi in the study
area. Based on the mean rainfall of the district, two rainfall zones have been classified .If the

zone is receives £ 20% of the longterm (838) mean it is to be considered normal zone and if the
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rainfall deficit goes more than 20% from nomal to be consider low rainfall zone. Table 3.2 shows

the seasional annual rainfall condition of the district.

The Low rainfall zone are represented by Thathaigarpet, Upper Anaicut and Samayapuram. The
Normal rainfall zone (more than 670 mm) covers around the low rainfall zone and the rainguage
stations includes Thuraiyur, Musiri, Pullambadi, Nandhiyar Head, Lalgudi, Tiruchirappalli
Junction, Tiruchirappalli Aiport, Manaparai, Ponniyar dam and Marungapuri. Among these
stations the low rainfall varies between 641 mm and 699 mm. The normal rainfall zone cover in
and around Ponnaiyar Dam and the extreme south covering Marungapuri and the zone through
passes south east to northwest covering Nandhiyar Head and Thuraiyur. Considering low rainfall
zone, the two major regions, are western rainfall regime are is eastern rainfall regime another one
is Altogether normal rainfall zone covers 76% of the area and low rainfall zone covers 24% of

the study area.

TIRUCHIRAPPALLY DISTRICT

MEAN ANNUAL RAINFALL
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WINTER RAINFALL

Out of mean annual rainfall of the district winter contributes 3% (26 mm) by covering the month
of January and February shown in Figure 3.1(a). However, the month of January receives more
rainfall than the February due to the receding impact of cyclone during the post monsoon period.
During winter the rainfall is very low over Northwest parts of the district. Winter rainfall is
higher, exceeding 31mm found over south and eastern part of the district. The low and high areas
is intersected by normal (21-31 mm) winter rainfall zone found in the northern and central part of
the District.

SUMMER RAINFALL

The rainfall during the summer (March, April and May) is about 117mm which is 14% of
the mean annual rainfall. The high rainfall during summer occurs at northern fringes of the
district by covering Thuraiyur block. Rainfall decreases towards northeast, east and southeastern
part of the study area. The low summer rainfall is (93 mm) registered at Upper Anaicut, found in
the southeastern part of the study area. Normal rainfall of summer ranges between 94 mm-and
140 mm extending towards north, south and southeastern part of the study area covering
Thuraiyur, Thathaiangarpet, Musiri, Pullambadi, Trichy Airport, Lalgudi, Tiruchirappalli

Junction, Manaparai, Ponnaiyar Dam, and Marungapuri rainguage stations (Figure 3.2b).
SOUTHWEST MONSOON SEASON

Generally in India, the southwest monsoon rainfall is the most important phenomenon affecting
crop production, accounting for 80-95% of the annual rainfall in most part of the country and is
associated with Kharif and partly Rabi crops. In the first week of June, the southwest monsoon
cause heavy rainfall along the west coast and gradually extends its influence to the east and north
and is established over the entire region of Tamil Nadu by the second week of June. The Arabian
Sea branch of the monsoon sheds a large portion of its moisture before coming to the Western
Ghats and so Tamil Nadu on the lee side of the Ghats does not receive much precipitation
(Figure 3.3c). During this season, Tiruchirappalli district receives about 34% of rainfall and it is
mainly associated with southwest monsoon winds. The rainfall of different stations varies
between 203 mm, recording at Thathaiangarpet and 350 mm at Manaparai and Marungapuri
covers the southern portion of the study area. The rainfall characteristics of summer is totally

reversed with the southwest monsoon period. A high rainfall (above 347 mm) trough occurs in
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and around northern portion comprising Thuraiyur, Lalgudi, Manaparai and Marungapuri blocks
From here the rainfall decreases radially in all the directions of the district. The normal rainfall
varies between 231 and 347 mm is observed over Thathaiyangarpet, Pullambai, Musiri,
Samayapuram, Upper Anaicut, Trichy Airport, Trichy Junction, Nandhiyar Head and Ponnaiyar

Dam.
NORTHEAST MONSOON SEASON

Northeast monsoon season (October to November) is the major period of rainfall for
TamilNadu accounting for nearly half (48 per cent) of the annual rainfall and which is commen
in the Tiruchirappalli district too. This season is much more important for Tamil Nadu rather
than the southwest monsoon, as the TamilNadu State receives the bulk of its rainfall during this
season. As a matter of fact, much of the agricultural rhythm in Tamil Nadu corresponds to the
northeast monsoon. The northeast monsoon rainfall is invariably associated with the cyclonic
depressions formed in the Bay of Bengal. As such, the distribution of rainfall closely follows the
cyclonic tracks. The cyclonic depressions originate in the Bay of Bengal around the Andaman
and Nicobar Islands and move in a westerly direction affecting the entire coast from the
Thanjavur delta to Chennai. In general, the amount of rainfall is the highest on the coast and
decreases westward. The amount of rainfall is low in the southeastern parts due to the reduced

effect of the depressions.

Tiruchirappalli is located in the mid and interior part of Tamil Nadu and hence, the district
receives low rainfall compared to other district of Tamil Nadu (Resource Atlas of Tamil Nadu,
1985). During this season, the district receives 406mm of rainfall which contributes 48% to the
annual rainfall. The northeast monsoon follows almost the same trend of mean annual rainfall.
The highest rainfall zone ocured over the northeastern part of the district. Rainfall is very high
during this season found over in Tiruchirappalli Airport and Lalgudi (465 mm) and it is lowest
over Thathaiyangarpet (315 mm). The Normal rainfall zone (more than 325 mm) is exist by
covering Tiruchirappalli Airport, Lalgudi, Nandhiyar Head, Manaparai, Pullambadi and
Marungapuri rainguage stations from where, the rainfall decreases in all the directions except in

the south and the southwestern part of the district.

On the other hand the rainfall decreases from Lalgudi to Samayapuram, and decreases till over

the northwestern direction from Tiruchy Airport to Upper anaicut. A low rainfall of less than
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325mm is associated with zones covering extreme north, northwestern, southwestern and mid
southeastern parts of the district. Most of the rainfall in this season is influenced by depression
and storm formed over the Bay of Bengal (Figure 3.4d)
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TABLE:3 MEAN ANNUAL AND SEASONAL RAINFALL VARIABILITY OF
TIRUCHIRAPPALLI DISTRICT

St. _ _ South West | North East
Station Winter | Summer Mean
No. Monsoon Monsoon
1 Marungapuri 46 82 96 117 157
2 Ponnaiyar Dam 50 103 110 148 346
3 Manaparai 43 92 131 142 296
4 Nandhiyar Head 48 64 106 129 226
5 Tiruchirappalli Junction 47 77 134 120 296
6 Upper Anaicut 43 84 126 122 271
7 Tiruchirappalli Airport 49 76 124 106 196
8 Lalgudi 44 77 113 128 253
9 Samayapuram 44 67 109 115 236
10 | Musiri 41 84 122 134 296
11 Pullambadi 52 64 128 136 251
12 | Thathaiangarpet 37 81 110 133 169
13 | Thuraiyur 40 97 149 146 306
Mean 45 81 120 129 254

Source: Compiled by Author

RAINFALL VARIABILITY

The co-efficient of variability of rainfall in a humid region is quite lower than the co-
efficient of variability of rainfall in arid and semi-arid regions. In general if the annual variability

is more than 20% there will be a great risk in rainfed farming.
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MEAN ANNUAL RAINFALL VARIABILITY

The district average variability is 254% indicates the erratic nature of rainfall over the study
area. Spatially, mean variability varies between 157% and 346% (Marungapuri, and Ponnaiyarr
Dam. Figure 3.4. Shows the spatial variance of annual variability over the district. In general the
variability is very high over the north east to southeast stretch covering Manachanallur,
Thuraiyur, Pullambadi, Manikandan, Manaparai and Vaiyampattai blocks. Beyond this zone the
variability gradually declines towards the periphery of the district, where the variability lies
between 157% and 250% Table 3.9).
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WINTER RAINFALL VARIABILITY

In general variability is least during winter and nowhere the variability exeeds 50%, which
shows relatively higher reliability of rainfall during the month of January and February. The
lowest variability (37%) is observed over Thathaiyangarpet and Thuraiyur blocks and higher

variability (52%) is observed over the parts of Pullambadi and Ponnaiyar Dam Figure 3.5(a).
SUMMER RAINFALL VARIABILITY

March, April and May are consisered to be summer months and the variability during the
summer lies around 81% throughout the district. Minimum variability of summer season is 64 %
is observed over Nandhiyar Head, and here the summer rainfall is higher (146 mm). The
maximum variability (103 %) observed over Ponnaiyar Dam where too the summer rainfall is
higher and this shows the contradictory relationship. In most part of the district summer
variability lies between 65% and 100%. (Figure 3.5b).

SOUTHEAST MONSOON RAINFALL VARIABILITY

Though the rainfall gradually increases during southwest monsoon period the pattern of
variability exhibits poor reliability and the district average variability is 120%. It indicates that,
the southwest monsoon has greater fluctuation through the years. Notably the variability is less
over Marungapuri where it is 96%. Similarly the variability is less over Tottiyam and
Thathaiyangarpet blocks, southeastern parts of both Lalgudi and Thiruverambur blocks. The
overall pattern of southwest monsoon variability is (Figure 3.5c) linear trending between north to

south
NORTHEAST MONSOON RAINFALL VARIABILITY

There is no much variation between the variability of southwest monsoon and northeast
monsoon season. The district average variability is 129% and it goes 148% over Ponnaiyar Dam
and declines up to 106% over Tiruchirappalli airport. The overall spatial pattern of northeast
monsoon is circular shown in Figure 3.5(d) and the variability decreases from the central part of
the district towards reset of the study area. The relationship between rainfall and reliability
during northeast monsoon is proportionate i.e. where ever the where rainfall is higher the

reliability also is higher and vice versa.
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TABLE :4 MEAN ANNUAL AND SEASONAL PRECIPITATION RATIO

Rainfall in mm
Sl
Station South North pre.
No. Winter | Summer West East Ratio
Monsoon | Monsoon | (mm)
1 Marungapuri 865 453 436 304 199
2 Ponnaiyar Dam 807 441 331 272 134
3 Manaparai 975 506 304 288 173
4 Nandhiyar Head 878 621 396 338 212
Tiruchirappalli
5 _ 816 607 272 345 148
Junction
6 Upper Anaicut 974 564 328 354 182
Tiruchirappalli
7 _ 721 605 317 562 310
Alirport
8 Lalgudi 897 494 350 314 212
9 Samayapuram 774 606 360 381 188
10 Musiri 829 482 335 339 173
11 Pullambadi 644 760 327 293 197
12 Thathaiangarpet 585 489 279 276 195
13 Thuraiyur 1161 472 282 301 191
District Mean 840 546 332 336 193

Source: Compiled by Author
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TABLE :5 MEAN ANNUAL AND SEASONAL PRECIPITATION RATIO

Rainfall in mm
Sl
Station South North pre.
No. Winter | Summer West East Ratio
Monsoon | Monsoon | (mm)
1 Marungapuri 865 453 436 304 199
2 Ponnaiyar Dam 807 441 331 272 134
3 Manaparai 975 506 304 288 173
4 Nandhiyar Head 878 621 396 338 212
Tiruchirappalli
5 _ 816 607 272 345 148
Junction
6 Upper Anaicut 974 564 328 354 182
Tiruchirappalli
7 _ 721 605 317 562 310
Alirport
8 Lalgudi 897 494 350 314 212
9 Samayapuram 774 606 360 381 188
10 Musiri 829 482 335 339 173
11 Pullambadi 644 760 327 293 197
12 Thathaiangarpet 585 489 279 276 195
13 Thuraiyur 1161 472 282 301 191
District Mean 840 546 332 336 193

Source: Compiled by Author
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PRECIPITATION RATIO

The abnormalities of rainfall at any location may be brought out by a simple ratio of
precipitation. It is the difference between the maximum and minimum rainfall over the series of
years/months expressed in the terms of mean. This ratio may give the stability of rainfall with
spatial relationship. Higher the ratio, higher the abnormality in rainfall and vice-versa. The

precipitation ratio can be derived by using the following equation
Precipitation Ratio = (Px-Pn/Pm) x 100

Where Px and Pn represent the maximum and minimum of rainfall over the serious of years and

Pm is the mean annual rainfall.
ANNUAL PRECIPITATION RATIO

The district average Precipitation Ratio is 193% and it is higher over Tiruchirappalli
Airport (310 %), Nandhiyar Head and Lalgudi (212%). The low Precipitation Ratio found over
Ponnaiyar Dam (134%) and Tiruchy junction (148%). Precipitation Ratio is not exceeding 200%
and not receding 170%. over Manaparai, Marungapuri, Upper Anaicut, Samyapuram, Musiri,
Pullambadi, Thathaiangarpet and Thuraiyur. The overall annual pattern of Precipitation Ratio is
shown in Figure 3.6.and it reveals elongated shape over northwest to southeast influenced by the

fluctuation of monsoon rainfall.
WINTER PRECIPITATION RATIO

Precipitation ratio during winter is erroneously higher and the district average shows the

striking value of 840% during winter the rainfall is quite unstable as shown by precipitation ratio
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between 585% (Thathaiyangarpet) and 1161% over Thuraiyur. The spatial pattern of
precipitation ratio during winter is circular (Figure 3.7(a) and precipitation ratio is 600% which

increase radially towards reset of the study area.
SUMMER PRECIPITATION RATIO

Comparison of precipitation ratio of summer and winter shows greater variance. Precipitation
Ratio summer is 546%. Though, the Precipitation Ratio is higher during summer, the stability is

relatively higher than the winter and it shows the significance of kharif cropping during summer
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months. Figure 3.7(b). Shows the spatial pattern of summer precipitation ratio and it is almost

similar to the pattern of annual and winter precipitation ratio.
SOUTHWEST MONSOON PRECIPITATION RATIO

The ratio between minimum and maximum rainfall gradually declines by the advancing
monsoon season. During the month of June, July, August and September the district average
precipitation ratio is estimated as 332% and it is spatially varied between  272% over
Tiruchirappalli Junction and 436% over Marungapuri as shown in Figure 3.7(c). Precipitation
ratio during southwest monsoon obviously follows the annual pattern due to the higher amount

of rainfall received during this season.
NORTHEAST MONSOON SEASON PRECIPITATION RATIO

The abnormality of rainfall during northeast monsoon is quite low comparing with premonsoon
season. The district average precipitation ratio is 336% at it goes up to 562% over Tiruchirappalli
Airport and it is well below 272% over Ponnaiyar Dam. The spatial pattern of precipitation ratio
is shown in Figure 3.7(d) and it reveals no much spatial variation. The entire region comes under
the ratio of less than 300 mm which shows the influence of northeast monsoon rainfall over the
district.

CONCLUSION

In the district whole, normal mean annual rainfall (above 670 mm) zone covers 76% of the area
and low rainfall (below 670 mm) zone covers 24% of the study area. 31% to 41% of the annual
rainfall occurrence of the district ranges between 500 and 750 mm, whereas, another 25 to 38%
of occurrence is subject to 750 to 950mm annual rainfall.Variability is very high over the north
east to southeast stretch covering Mannachanallur, Thuraiyur, Pullambadi, Manikandan,
Manaparai and Vaiyampatti blocks. Beyond this zone the variability gradually declines towards
the periphery of the district. The abnormality rainfall during northeast monsoon is quite low
comparing with Premonsoon season. In normal year the rainy days are higher (above 45) over
the blocks of Uppliyapuram, Thuraiyur, Thathaiyangarpet, Thottiyam, Musiri, Manachanallur
and Pullambadi. The rainy days are goes below 40 over the rest of the areas. The comparison of
rainy days during normal, wet and dry year shows that the rainy days is always higher over the
blocks of Tottiyam, Musiri, Anandanallur, Manikandan, Vaiyampatti, Mannachanallur,

Thathaiangarpet and part of Pullambadi.

A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories.

International Research Journal of Natural and Applied Sciences (IRINAS) ISSN: (2349-4077)

220 | Page




ACKNOWLEDGMENT
The authors wish to record their thanks to UGC - Dr.S Radhakrishnan, New Delhi for their

support DST Inspire Ministry of Science and Technology, Govt. of India for the financial

support

REFERENCES

1)

2)

3)

4)

5)

6)

7)

8)

Agarwal. K.S, (1953) The diurnal and seasonal and seasonal variations of the surface
wind at Visakhapatnam, Indian Journal of Meteorology and Geophysics, 4 (1), pp.76-81.

Ahmed Rasheed, (2010) Rainfall Characteristics and its Distribution in Maldives,
SAARC Workshop on Drought Risk Management in South Asia, Maldives
Meteorological Services, pp.105 — 110

Alaguraja Palanichamy, (2016) Assessment of Rainfall and Groundwater for
Agriculture of Tiruchirappalli District, Tamil Nadu, using Geospatial Technology.
International Journal of Latest Technology in Engineering, Management & Applied
Science Volume V, Issue VIII, August 2016, ISSN 2278-2540 pp.40-52

Alaguraja. P, Manivel.M, Nagarathinam S.R Sakthivel. R and Yuvaraj D, (2010)
Rainfall Distribution Study in Coimbatore District Using GIS, Recent Trends in Water
Research Remote Sensing and General Perspectives, I.K International Publishing House
Pvt. Ltd. New Delhi — pp. 92-115.

Ajit Tyagi, H. R. Hatwar and Pai. D. S, (2009) Monsoon, IMD Met Monograph No:
Synoptic Meteorology No: 09 /2010, India Meteorological Department, Edited by
National Climate Centre, India Meteorological Department, Pune, Designed and Printed
at The meteorological office press, pp. 1-159

Amalkumar Sen (1972) Agro - climatic regions of Rajasthan, Annals of Arid Zone, 11
pp. 3 - 4).

Amalkumar Sen and K.N.Gupta (1976) Some Agro - climographic aspects in different
agro - climatic regions of Rajasthan, Annuals of Arid Zone, 15 (1 and 2), pp.121-128.

Amani K.Z, (1966) Variability of rainfall in relation to agriculture in the Central Ganga,

Yamuna Doab, The Geographer 13, pp.35 - 47.

A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories.

International Research Journal of Natural and Applied Sciences (IRINAS) ISSN: (2349-4077)

221 |Page




9) Attan Singh (1979) Moisture fluctuation, moisture use and water balance under principal

landuse system of arid region, Annals of Arid Zone, 18. pp.1 - 2.

10) Ayansina Ayanlade (2009) Seasonal rainfall variability in Guinea Savanna part of
Nigeria: a GIS approach”, International Journal of Climate Change Strategies and
Management, Vol. 1 Iss: 3, pp.282 — 296.

11) Badekar.V.C. and Banerjee. A.K, (1953) A study of climatological and other rainfall
pattern over Central India, Indian Journal of Meteorology and Geophysics, 4 (2), pp.23-
30

12) Balasubramanian, C. and M. Stephen Durairaj (1959) Rainfall pattern at Nanjanad
and its agricultural significance, The Indian Geographical Journal, 24 (1 & 2), pp.25-31

13) Balasubramanian. C. and Krishnan. K. A, (1954) A note on the variation of rainfall in
Malabar, Indian Journal of Meteorology and Geophysics, 5 (4), pp.305-314

14) Banerjee C.R. (1972) Agro - climatic soil regions of West Bengal”, in Proceeding of the
Symposium on cropping patterns in India, ICAR, New Delhi, pp.623.

15) Banukumar. K, Climatic Classification of Tamil Nadu State, India, Unpublished Ph.D
thesis submitted to Bharathidasan University, Tiruchirappalli, pp.1- 205.

16) Banukumar. K, S.Aruchamy, (2007) Climatic Types of Tamil Nadu, India, Journal of
Spatial Science, Volume I 1 and 2, pp.1-8

17) Banukumar. K. (1998) Rainfall Analysis of Pudukkottai District, Unpublished M.Sc.,
Dissertation, School of Earth Sciences, Bharathidasan University, Tiruchirappalli. pp.1-
76.

18) Hussain .M, (1970) Variability of rainfall in relation to agriculture in the Upper Ganga
Yamuna Doabs. The Indian Geographical Journal of India, 16, pp.71-75.

19) Ishappa Muniyappa Rathod and Aruchamy.S, (2010) Rainfall Trends and Pattern of
Kongu Upland, Tamil Nadu, India using GIS. Techniques (2010) International Journal of
Environmental Sciences Volume 1, No 2, pp, 109-122

20) Ishappa Muniyappa Rathod and Aruchamy.S, (2010) Spatial Analysis of Rainfall
Variation in Coimbatore District Tamil Nadu using GIS. International Journal of
Geomatics and Geosciences Volume 1, No 2, 2010, pp, 106-118

A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories.

International Research Journal of Natural and Applied Sciences (IRINAS) ISSN: (2349-4077)

222 |Page




21) Jagannadha Sarma V.V (2005), Rainfall pattern in the coastal zone of Krishna-
Godavary basin Andhra Pradesh, India, Journal of applied hydrology, 28(1&2) pp. 177-
199.

22) Jagannathan. P. and Parthasarathy.B, (1972) Fluctuations in the seasonal oscillations
of temperature in India, Indian Journal of Meteorology and Geophysics, 23 (1), pp. 15-
22.

23)Jain .B.L, Singh.R.S, Giri. J.D, Sharma, J.P. and Shyampura.R.L, (2003) Agro -
ecological assessment of arid regions of Gujarat for crop planning. Human impact on
desert environment, pp.39-43.

24) Jayanthi (1973) The extreme value analysis of Maximum and Minimum temperature
over India, Indian Journal of Meteorology and Geophysics 24 (4), pp.367-370.

25) Jegankumar.R, Nagarathinam.S.R and Kanadasan .K, (2012) Spatial Distribution of
Rainfall in Salem and Namakkal Districts, International Journal of Geomatics and
Geosciences Volume 2, pp.967-994.

26)Joshi U. R. and Rajeevan .M (2006) Trends in Precipitation Extremes over India,
National Climate Centre Research Report No: 3/2006, Designed and Printed at The
meteorological office press, pp-1-25

27) Jegankumar.R, (2016) Ph.D., Thesis Submitted , Bharathiyar University, Dimessions of
Agroclimatology of Salem and Namakkal District, Tamil Nadu. pp-1-190

28) Jegankumar.R, (2016) Ph.D., Thesis Submitted, Bharathiyar University, Dimessions of
Agroclimatology of Salem and Namakkal District, Tamil Nadu. pp-1-190

29) Khambate N.N. and Biswar. B.C, (1978) Characteristics of short period rainfall in
Guijarat, Indian Journal of Meteorology and Geophysics 29, pp: 501 -507.

30) Priyadharshini. S, Aruchamy. S, (2015) Rainfall Trends and Pattern of Sweta Nadhi
Basin, Salem District, Tamil Nadu, India Using GIS, IJIRST —International Journal for

Innovative Research in Science & Technology, Volume 1, Issue 8 ,pp.98-107

A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories.

International Research Journal of Natural and Applied Sciences (IRINAS) ISSN: (2349-4077)

223 | Page




