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Analysis of Rainfall Data for Arni Station
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Abstract— Rainfall is an important part of hydrological
cycle and this proves to be a vital variable in dry-land
areas. In order to develop an effective management it
important to understand this resource by analyzing the
data recorded by Indian Meteorological Society. In this
study, monthly rainfall data from 1973-2002 is collected
for Arni station, Thiruvannamalai district and observed.
Analysis of yearly rainfall data is done and also analysis
of variation of rainfall in time and amounts is performed.
These analysis will help us in interpreting the rainfall
variations among different seasons in the year.

The average yearly rainfall in Arni ranges from 80mm to
85mm in recent years. This results in scarcity of water
which leads to problems in agricultural purposes.
However during monsoon months ,which is from July to
October, the average rainfall intensity ranges from
120mm- 175mm.Water resources in Arni are rare and
the surface run-off is often low because of high
evaporation rates. Although rainfall is a natural
resource, but with the rainfall analysis data from past
years can be really helpful in deduction of approximate
rainfall data for the following years. Rain in excess is very
rare in Arni although when it does occur it causes serious
consequences such as flash flooding, human catastrophes
and land degradation. From this analysis, the seasons
such as Pre-Monsoon, Monsoon, Post-Monsoon and their
variations are compared for three decades
from1973-2002. Also the Maximum and Minimum
rainfall intensity in these thirty years is also calculated.

Index Terms— Rainfall, Analysis, Intensity, Variation,
Monsoon and Water resources.

I. INTRODUCTION

Rainfall is a scarce and an important hydrological variable in
dry land areas. The need for water in these areas increases
daily due to population growth, economic developments,
urbanization, and consequently, water management using all
the available resources is becoming increasing crucial.
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In order to develop an effective management strategy, it is
paramount to understand and assess the impact of this
resource on the ecosystem. The study and understanding of
climate, variation of rainfall in space, time and amounts, and
their attendant effects on the ecosystem is vital. Plant
productivity in these regions is primarily limited by the
availability of adequate water.

Arid and semi-arid regions of Tamil nadu is characterized by
the by rainfall which is highly variable in space, time,
quantity and duration. Arni is characterized by hyper-arid
(<100mm rainfall), through the arid (100-250mm rainfall)
and semi-arid (250-500mm rainfall) environments that are
experienced in different parts of country. The abundance of
vegetation among Arni region highly depends upon the
scarcity and erraticism of rainfall. In the event of heavy rains,
surface runoff lasts for a few hours to a few days due to the
high evaporation rate.

Most of the regions in Tamil nadu experiences periods of
rainfall between June to September which is also termed as
South-West monsoon. The normal annual rainfall of the state
is about 945 mm (37.2 in) of which 48% is through the North
East monsoon and 32% through the South West monsoon.
Since the state is entirely dependent on rains for recharging
its water resources, monsoon failures lead to acute water
scarcity and severe drought. Most of the agricultural purposes
in Tamilnadu depend upon the seasonal and annual rainfall.

Tamilnadu received an average annual rainfall of 1304.1 mm
during the year 2005-06, which is higher by 36.1% over the
normal rainfall of 958.5 mm. The comparison of rainfall
recorded during 05-06 with the normal rainfall shows that the
rainfall was excessin 26 districts and normal in 4 districts.
During the year 2005-2006, the highest rainfall of 2356.5
mm. was recorded in Chennai district and the lowest rainfall
of 678.0 mm was recorded in Thoothukudi district.

In this study the analysis of rainfall data in Arni region is
done on the basis of the rainfall data observation from
1973-2003.Interpretation of analysis of yearly rainfall data
and seasonal variation is also performed. These analysis of
rainfall data will be really helpful for agricultural and other
purposes which requires rainfall.
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Figure 1.1 This is the satellite image of Arni region of
Thiruvanamallai district of Tamilnadu.

STUDY AREA- Arni is located at 12.67°N 79.28°E on the
banks of the Kamandala Naaga river. It has an average
elevation of 151 metres (495 ft.). It is located about 38
kilometres (24 mi) from Vellore and 60 kilometres (37 mi)
from Thiruvannamalai district.

Throughout the year daytime temperatures will generally
reach highs of around 41°C that's about 106°F. At night the
average minimum temperature drops down to around 24°C,
that's 76°F. In recent times, the highest recorded temperature
through the year has been 45°C (112°F), with the lowest
recorded temperature 19°C (67°F).

Il. OBJECTIVE
A) To analyze the yearly rainfall data for Arni station.

B) Comparing different seasons, the interpretation of rainfall
data analysis is done.

I1l. SCOPE
A) Analyzing the rainfall data for a particular region can be

very useful in rain-fed irrigation purposes.

B) These analysis are important especially in rural areas
where major source for vegetation and agricultural purposes
comes due to proper rainfall.

COLLECTION OF RAINFALL DATA

ANALYSING THE YEARLY
RAINFALL DATA

ANALYSIS OF SEASONAL
VARIATION OF RAINFALL DATA

INTERPRETING THE ANALYSIS IS
PERFORMED
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IV. COLLECTION OF RAINFALL DATA

The rainfall data for Arni station in Tamilnadu is collected
for the yeas 1973- 2002 and is shown in Table.

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1973 00 00 00 00 00 00 00 983 1756 186.6 208 105.0
1974 00 00 24 00 102 714 106.2 216 3012 20456 236 00

1975 310 310 119 00 105.2 59.0 1292 1520 1940 1835 1140 54

1976 56 00 119 34 189.2 196.7 1206 3638 222 2764 2790 318
1977 0.0 00 0.0 00 64.7 1132 1208 3321 745 2530 1926 68

1978 00 00 0.0 629 59.4 27 225 273 3124 183.7 2202 305.7
1979 00 00 140 00 364 1384 90.4 580 1604 616 5322 24
1980 00 00 00 00 174 195 2814 1770 254 621 1545 292
1981 00 00 00 00 599 549 2026 1665 234 22 1002 86.0
1982 00 00 00 00 1832 302 846 1276 1320 184.2 2178 00

1983 0.0 00 110 140 636 1234 2036 3364 3916 1158 582 4032
1984 270 1546 1230 00 114 208 2240 218 1835 1923 1419 60.2
1985 384 00 00 20 00 787 249.1 2049 3262 136.1 356.9 838
1986 932 00 00 14 17.9 218 326 1624 3082 166.7 70.4 17.7
1987 82 00 2438 00 706 2506 262 1450 1734 3418 1310 1568
1988 00 00 13 908 1759 208 1535 2020 1394 628 1147 65.0
1989 00 00 122 00 374 1305 1318 57 9.4 914 117.8 580
1990 340 210 100 12 1432 88 250 114.0 206.8 86.2 77.0 326
1991 00 00 00 00 00 802 838 142.4 1458 3134 2266 68
1992 91 00 00 00 16 2438 112 416 736 1088 2303 148
1993 00 00 00 00 532 758 508 734 149.2 1464 3135 1109
1994 32 20 00 00 380 64.2 00 2842 768 184.4 1817 19.0
1995 00 00 00 00 2400 4360 916 633 2781 163.9 594 00

199 0.0 00 0.0 66.0 94 366.4 576 2745 363.4 1784 1397 386.8
1997 104 00 0.0 00 266 2256 1068 1315 210 2782 3112 0.0

1998 00 00 00 00 65.2 24 390 00 177.0 186.2 2075 923
1999 00 00 00 92 1504 332 252 2530 774 1330 1400 800
2000 00 976 00 22 1534 100.7 1086 1320 2696 267.8 1135 471
2001 00 00 00 500 24 478 2086 746 3204 379.8 608 1222
2002 00 00 00 00 1362 2592 362 1208 56.4 1282 1857 886

V. RESULTS AND DISCUSSIONS

RAINFALL DATA ANALYSIS FOR THE YEARS 1973-
1982

The observed rainfall pattern for Set 1, which represents
years from 1973-1982, increases from 1973-1976. Then it
decreases from 1976-1980 after which it remains constant for
next two years as shown in Fig. 7.1.
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RAINFALL DATA ANALYSIS FOR THE YEARS 1983-
1992

The observed rainfall pattern for Set 2, which represents
years from 1983-1992, decreases and increases consecutively
from 1983-1989, then it increases for 2 years and is finally
decreased in 1992 as shown in Fig. 7.2.
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RAINFALL DATA ANALYSIS FOR THE YEARS 1993-
2003

The observed rainfall pattern for Set 2, which represents
years from 1993-2002, follows a pattern of increasing from
1993-1996 then decreasing for next 3 years. After that it
again starts increasing from 1988-2000 and finally it
decreases until 2002 as shown in Fig. 7.3.
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PRE- MONSOON RAINFALL DATA ANALYSIS FOR
THE YEARS 1973-1982

Generally Pre-Monsoon season includes months from
January to June. During these months of Set 1 the maximum
rainfall intensity is around 400mm. The range of rainfall
usually varies between Omm to 400mm as shown in fig 7.4.
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MONSOON RAINFALL DATA ANALYSIS FOR THE
YEARS 1973-1982

Generally Monsoon season includes months from July to
October. During these months of Set 1 the maximum rainfall
intensity is around 1000mm. The range of rainfall varies
between 400mm to 1000mm as shown in Fig. 7.5.
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POST-MONSOON RAINFALL DATA ANALYSIS FOR
THE YEARS 1973-1982

Generally Post-Monsoon season includes months November
and December. During these two months of Set 1 the
maximum rainfall intensity is around 550mm. During these
months the rainfall range varies between Omm to 550mm as
shown in Fig.7.6.
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PRE- MONSOON RAINFALL DATA ANALYSIS FOR
THE YEARS 1983-1992

During the Pre-Monsoon season of Set 2, the maximum
rainfall intensity is around 350mm and the range of rainfall
usually varies between 50mm to 350mm as shown in Fig. 7.7.
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MONSOON RAINFALL DATA ANALYSIS FOR THE

YEARS 1983-1992

During the Monsoon season of Set 2, the maximum rainfall
intensity is around 1100mm and the range of rainfall usually
varies between 200mm to 1100mm as shown in Fig. 7.8.
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POST-MONSOON RAINFALL DATA ANALYSIS FOR
THE YEARS 1983-1992

During the Post-Monsoon season of Set 2, the maximum
rainfall intensity is around 475mm and the range of rainfall
usual varies between 80mm to 475mm as shown in Fig. 7.9.
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PRE-MONSOON RAINFALL DATA ANALYSIS FOR
THE YEARS 1993-2002

During the Pre-Monsoon season of Set 3, the maximum
rainfall intensity is around 680mm and the range of rainfall
varies between 80mm to 680mm as shown in Fig. 7.10.
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MONSOON RAINFALL DATA ANALYSIS FOR THE
YEARS 1993-2002

During the Monsoon season of Set 3, the maximum rainfall
intensity is around 1000mm and the range of rainfall usually
varies between 380mm to 1000mm as shown in Fig. 7.11.
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POST-MONSOON RAINFALL DATA ANALYSIS FOR
THE YEARS 1993-2002

During the Post-Monsoon season of Set 3, the maximum
rainfall intensity is around 500mm and the range of rainfall
usually varies between 50mm to 500mm as shown in Fig.
7.12.
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Set 3 Post-monsoon data
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PRE-MONSOON RAINFALL DATA ANALYSIS FOR
THREE SET 1, SET 2 AND SET 3.

a) As observed in above graphs, for the 3 decade
(1993-2002) rainfall data, during pre-monsoon the
rainfall range varies between 100mm to 700mm.

b) For the 2" decade (1983-1992) rainfall data, during
pre-monsoon the rainfall range varies between 50mm to
350mm.

c) For the 1% decade (1973-1982) rainfall data, during
pre-monsoon the rainfall range varies between Omm to
400mm.

d) Even though it is Pre-Monsoon, the rainfall value is
greater for Set 3, which is almost twice of the maximum

value of Set 2 range.

MONSOON RAINFALL DATA ANALYSIS FOR THREE
SET 1, SET 2 AND SET 3.

a) As observed in above graphs, for the 3" decade
(1993-2002) rainfall data, during monsoon the rainfall
range varies between 100mm to 700mm.

b) For the 2" decade (1983-1992) rainfall data, during
monsoon the rainfall range varies between 200mm to
1100mm.

c) For the 1* decade (1973-1982) rainfall data, during
monsoon the rainfall range varies between 380mm to
1000mm.

d) Eventhough itis Monsoon, the rainfall value is greater for
Set 2, although the maximum range for all three Sets is
almost equal and is close to 1000mm.

POST-MONSOON RAINFALL DATA ANALYSIS FOR
THREE SET 1, SET 2 AND SET 3.

a) As observed in above graphs, for the 3" decade
(1993-2002) rainfall data, during post-monsoon the
rainfall range varies between Omm to 550mm.

b) For the 2" decade (1983-1992) rainfall data, during
post-monsoon the rainfall range varies between 80mm to
475mm.
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¢) For the 1* decade (1973-1982) rainfall data, during
post-monsoon the rainfall range varies between 50mm to
500mm.

d) Even though it is Post-Monsoon, the rainfall value is Set
1, although the maximum range for all three Sets is
almost equal and close to range of 500mm.

VI. CONCLUSIONS

a) The Arni region of Tamil nadu is quite diversified in terms
of climatic conditions.

b) From the analysis of rainfall data for Arni station, it is
observed that rainfall in Arni is highly variable, irregular
and diversified.

c) The yearly rainfall data for 1% decade ranges between
35mm to 130mm, while the yearly rainfall data for 2"
decade ranges between40mm to 140mm and the yearly
rainfall data for 3" decade ranges between 60mm to
160mm.

d) From the analysis the standard deviations of Set 1, Set 2
and Set 3 are 108.32mm, 98.83mm and 108.07mm
respectively.

e) Also the mean value for Set 1,Set 2 and Set 3 are 86.63mm,
87.08mm and 94.87mm respectively.

ACKNOWLEDGMENT

We would like to take this opportunity to thank all the faculty
members and non-teaching staff members in the Department
of Civil Engineering for their direct and indirect help
rendered during the course of the project work.

We record our sincere thanks to our parents for the support
and motivation. We thank all our friends, who freely helped
us in many ways towards the successful completion of this
project work.

REFERENCES

[1] Ishappa Muniyappa Rathod,Aruchamy.S. Rainfall
Trends and Pattern of Kongu Upland, Tamil Nadu.
This journal specifies in the review of rainfall trends
and pattern of Kongu Upland for reportand
scrutinize for agriculture planning and cropping pattern
for sustainable development.

[2] Andy Y. Kwarteng,a Atsu S. Dorvlo and Ganiga T.
Vijaya Kumara. Analysis of a 27-year rainfall data
(1977-2003) in the Sultanate of Oman. This journal
focuses on the analysis of rainfall intensities around the
country of Oman. This study was performed to develop
the water resources around the region. The study
concluded by saying that rainfall in Oman is highly
irregular and unstable. Although the region is scarce but

/"
/
I"La@?cu

[

(3]

if there is a sudden and extreme rainfall, it can lead to
serious consequences around this region.

M. Rajeevan, Jyoti Bhate and A. K. Jaswal.
Analysis of variability and trends of extreme
rainfall events over India using 104 years of gridded
daily rainfall data. In this study, using 104 years (1901
— 2004) of high resolution daily gridded rainfall data,
variability and long-term trends of extreme rainfall
events over central India have been examined. Detailed
analysis shows that inter-annual, inter-decadal and
long-term trends of extreme rainfall events are
modulated by the SST variations over the tropical
Indian Ocean.

www.ijntr.org



