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Rainfall and rainy day trends at Dharwad, Karnataka
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Abstract : Rainfall dataof 27 years (1985-2011) obtained from Agromet Observatory, Main Agricultural Research Station (MARS), University
of Agricultural Sciences, Dharwad was analysed for rainfall and rainy days. Thetrend indicated that thetract received amean annual rainfall of
720.2 mm in 54 rainy days with maximum contribution (62.93%) from south west monsoon (Juneto September). July was the rainiest month
(129.7mm) with 11 rainy days. Thisregion experienced severe drought (mean rainfall of 379.8 mm) during the period 2000 to 2004. On the
contrary, during recent thelast 7 years (2005-2011), theannud rainfall was exceptionally above normal, which ranged from 866.2 mmto 1140.4
mmwith amean va ue of 986.8 mm and lower standard deviation (97.72) and co-€fficient of variation (13.56 %), indicating lesser variability and
more dependability. The annual rainfall variability during thelast 27 years (1985 to 2011) indicatethat 17 yearsnormal rainfall (-4.8 to 58.2%)
and 5 years dightly drought (-13.2 to -24.4%) and 2 years moderate drought (-26.9 to -39.6%) and 3 years severe drought (-49.7 to -
75.7%).There were no significant trend in the mean annual rainfall. The mean annual 54 rainy days of 27 years (1985-2011) wasrecorded with

maximum contribution of 68.72 per cent with 37 rainy days from south west monsoon (June to September).
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INTRODUCTION

MainAgriculture Research Station (MARS) Dharwad is
located in University of Agriculture Sciences Dharwad main
campus on the Pune-Bangalore National Highway No.4 at an
latitude of 15-26’ N, longitude of 75-07’ E and altitude of 678
meters (M SL) with mild summers and winters, with mean annual
rainfdl of 720.2mmrainfal (1985t02011). Theareaexperiences
tropical climate/semiarid climate with a distinct seasons (1)
summer (2) rainy season and (3) the winter. The relative
humidity is generally high asover 80 per cent in the monsoon
season and |ess in non-monsoon periods. In April month the
whirlwinds are common.

Rainfall variability is a major factor influencing the
agricultural productivity and sustainability in tropics (Virmani,
1994). The development of improved crop production
technology in the rainfed areas to increase food production
requires spatial quantitative understanding of temporal
variation of rainfall during crop growth. The annual and
seasonal rainfall received and itsvariability directly influences

the success or failure of crop through itsfavourable or adverse
effect on crop growth and yield. Therefore, the study of
variability of annual and seasonal rainfall is essential in
selection of suitable crops and to take appropriate mitigating
measures based on rainfall characteristics of a given location
and dependability. Such analysisis helpful in prediction of
annual and seasonal rainfall probability for the next one or
two years, inturn crop planning. Similarly, rainfall variability
analysisat Akolawasdone by Tupeet al. (2010), Singh et al.
(2009) reported for Bihar and Krishnakumar and Prasad Rao
(2008) for Keralaand Hanumanthappa et al. (2010) reported
therainfall variability in coastal district of Karnataka. Therefore,
the study of general trend and distribution of monthly rainfall
and rainy day isessential in selection of suitable crops and to
take appropriate mitigating measures based on rainfall
characteristics of agiven location and dependability. Rainfall
and rainy days are important weather inputs that limit the
crop productivity inaparticular location. Hence, it isessential
to understand characteristics of these parameters for better
agricultural planning.
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MATERIALSAND METHODS

The annual and monthly rainfall and rainy days data of
27 years(1985-2011) available. Daily rainfdl dataof last 27 years
(1985-2011) were collected from Agromet Observatory, Main
Agriculturd Research Sation (MARS), University of Agricultural
Sciences, Dharwad ( 15°25' N to 75°07'E , 678 md.) were used in
this sudy. The variability of rainfall and rainy days on monthly
and annual basis was studied by using standard statistical
methods (Panse and Sukhatme, 1985). The percentage of
contribution of rainfall during different seasonsand monthswere
worked out. The normal range of annual rainfall was also
computed by keeping IMD classification: N: Norma RF (mean +
10%), SLD: Slight drought (-11 to-25 %), MD: M oderate drought
(-2610-49 %) and SD: Severedrought (-50 % and above). Daily
rainfall wasdivided into different intensity groupsviz, very light
rain(0.1-2.4mm), light rain (2.5-7.5 mm), moderaterain (7.6-35.5
mm), rather heavy (35.6-64.4 mm), heavy rain (64.5-124.4 mm),
very heavy rain(124.5-244.4 mm) and extremdy heavy rain (>244.5
mm) and their distribution was studied.

RESULTS AND DISCUSSION

The results of the present study as well as relevant
discussions have been presented under following sub heads:

Annual rainfall :

Analysisof 27 years (1985-2011) rainfall dataindicated
that themean annual rainfall of thisregion was 720.2 mm spread
with co-efficient of variation of 34.26 per cent. The maximum
rainfall was 1140.4 mmin 2009 followed by 1104.8 mmin 1991
and the minimum was 175.5 mmin 2003 followed by 247.0 mm
in 2001. The normal rangei.e. between + 10 of mean annual
rainfall was 648.2 mm and 792.2 mm. Out of 27 years, three
yearsviz., 2009, 1991, 2007 received excess of 58.2 per cent,
53.3 per cent and 50.7 per cent rainfall, respectively. Whereas
threeyearsviz., 2003, 2001 and 2002 received lessthan - 75.7
per cent, -65.7 per cent and -49.7 per cent, respectively than
the normal range and these three yearswere declared as severe
drought (Table 1and Fig.2). In general, the annual precipitation
receipt in thisregion was normal.

Table 1: Mean annual rainfall and rainy daysfrom 1985 to 2011 and deviation from the normal

Year Rainfall Deviation from Per cent deviation Category Rainy day Deviation from Per cent deviation
(mm) normal from normal (mm) (days) normal (days) from normal
1985 551.3 -169.6 -235 SLD 41 -13 -24.1
1986 594.7 -126.2 -17.5 SLD 57 3 5.6
1987 626.0 -94.9 -13.2 SLD 52 2 -3.7
1988 749.0 28.1 39 N 61 7 13.0
1989 545.0 -175.9 -24.4 SLD 50 4 -14
1990 730.5 9.6 13 N 52 -2 -3.7
1991 1104.8 383.9 53.3 N 71 17 315
1992 824.2 103.3 14.3 N 59 5 9.3
1993 806.3 85.4 11.8 N 68 14 259
1994 7415 20.6 29 N 68 14 259
1995 7319 11.0 15 N 46 -8 -14.8
1996 686.6 -34.3 -4.8 N 48 -6 -111
1997 775.6 54.7 7.6 N 58 4 74
1998 753.8 329 46 N 40 -14 -25.9
1999 435.7 -285.2 -39.6 MD 31 -23 -42.6
2000 528.7 -192.2 -26.7 MD 43 -11 -204
2001 247.0 -473.9 -65.7 SD 27 -27 -50.0
2002 362.3 -358.6 -49.7 SD 26 -28 -51.9
2003 1755 -545.4 -75.7 SD 18 -36 -66.7
2004 585.8 -135.1 -18.7 SLD 42 -12 -22.2
2005 1011.1 290.2 403 N 7 23 426
2006 866.2 1453 20.2 N 76 22 40.7
2007 1086.2 365.3 50.7 N 68 14 25.9
2008 928.9 208.0 28.9 N 61 7 130
2009 11404 419.5 58.2 N 69 15 27.8
2010 952.5 231.6 321 N 69 15 27.8
2011 922.3 201.4 279 N 71 17 315
Mean 720.2 0.0 0.0 54 0 0.0

IMD Classification: N: Normal RF (mean + 10%), SLD: Slight drought (-11 to -25 %), MD: Moderate drought (-26 to -49 %),

SD: Severe drought (-50 % & above)
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Therainfall of 27 years(Table 2 and Fig. 1) ranged from
175.5 mmto 1140.4 mmwithamean of 720.2 mm. The standard
deviation (SD) was higher (246.75) with a co-efficient of
variation (CV) of 34.26 per cent, indicating higher variability
and lesser dependability onrainfall. During better rainfall years,
1985- 1995 (10 years) mean rainfall was 727.7 mmwith lower
SD (158.40) and CV (21.97 %) (Table4). During the period 2000
to 2004, thisregion experienced severe drought (mean rainfall
of 379.9 mm) withhigh SD (176.27) and CV (30.02%). Itindicated
very high variability in rainfall. On the contrary, during recent
thelast 7 years (2005-2011), the annual rainfall was high, which
ranged from 866.2 mmto 1140.4 mm with amean val ue of 986.8
mmand lower SD (97.72) and CV (13.56 %), indicating | esser
variability and more dependability. As per IMD drought
intensity classification, the region has experienced severe
drought (drought intensity > 50 %) during the three
consecutive years (2001- 2003) and excessrainfall continuoudy
from 2004 onwardstill date.

Deviation (%)

Year

Fig. 1: Annual rainfall deviation from the normal from 1985 to

2011

@

Daviation (%)

Year

Fig. 2: Annual rainy days deviation from the normal from
1985 to 2011

Rainy day (a day with rainfall greater then 2.5mm)
indicated that the mean rainy day of this region was 54 days
spread with co-efficient of variation of 30.28 per cent. The
maximum rainy dayswere 77 from (1011.1 mm) in 2005 followed
by 76 (866.2 mm) in 2006 and 69 rainy daysin 2009 with highest
rainfall of 1140.4 mm. The minimumwas 18 rainy days(175.5
mm) in 2003 followed by 26 in (362.3 mmin 2002). Out of 27
years, four years i.e. 2005, 2006, 2009 and 1991 received 23
days, 22 days, 17 days and 17 days, respectively that are
excess of 42.6 per cent, 40.7 per cent and 31.5 per cent and
31.5 per cent higher then the normal rainy days. Whereas
threeyearsi.e. 2003, 2002 and 2001 received 18 days, 26 days
and 27 daysthat arelessthan -66.7 per cent, -51.9 per cent and
-50.0 per cent than the normal range (Table 1).

Monthly rainfall :
Monthly rainfall analysisindicatesthat receipt of rainfall
during the first three months (January to March) was less

Table2: Characteristics of monthly rainfall from 1985 to 2011 at Main Agicultural Research Station Dharwad, K ar nataka

Months Max* Min* Mean (1985 to 2011) S.D. CV.% SEM. % of annual
January 0.0 0.0 16 5.08 309.15 0.98 0.23
February 0.0 0.0 31 12.46 401.03 240 0.43
March 29.8 0.1 11.8 2531 21372 4.87 164
April 52.8 54.4 39.6 30.46 76.93 5.86 5.50
May 91.6 0.0 64.0 38.67 60.42 744 8.89
June 144.8 311 116.4 74.79 64.25 14.39 16.16
July 256.8 14.6 129.7 73.20 56.43 14.09 18.01
August 722 8.6 104.0 57.26 55.05 11.02 14.44
September 229.0 16.1 103.1 69.76 67.63 13.43 14.32
October 141.0 48.7 107.9 63.51 58.85 12.22 14.99
November 46.0 19 321 35.93 111.47 6.91 4.46
December 76.4 0.0 6.9 16.84 243.45 3.24 0.96
Total 11404 1755 720.2 246.75 34.26 47.49 100.00

*SD-Standard Deviation * CV- Coefficient of Variation
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than 16.5 mm with high CV (213.72 to 401.03 %). In the
subsequent months, rainfall gradually increased to 39.6 mmin
April and 64.0 mminMay (Table 2). After the commencement
of SWM, therainfall in Juneincreased to 116.4 mmand reached
its peak in July by 129.7 mm and subsequently declined
gradually and reached minimum in December with 6.9 mm.
Four months viz., June, July, August and September
contributed maximum (62.94%) to the annual rainfall. Similarly
in case of rainy days analysis indicates that during the first
three months (January to March) was 1 rainy day with high
CV (179.81 10 259.81 %). I n the subsequent months, rainy day
gradually increased to 3 days in April and 4 days in May
(Table 3). After the commencement of SWM, therainy day in
June increased to 9 days and reached its peak in July by 11
days and subsequently declined gradually and reached
minimum in December with 1 day. Four monthsviz., June, July,

August and September contributed maximum (68.72%) to the
annual rainy days.

Conclusion:

— There was no trend in the annual rainfall totals and rainy
days over pre monsoon, monsoon and post monsoon in
the period 1985 - 2011, erxcept in 2001 to 2004.

— In contrast, the annual total rainfall in 1995 to 2004 was
528.3 mmand 2005 to 2011 was 986.8 mm thisshowsthe
significant increase in the rainfall since 2005 over the
normal rainfall of 720.2 mm of 27 years.

— Similarly in case of mean annual rainy days in 1995 to
2004 was -16 days from the normal (54 rainy days) and
from 2005 to 2011 was increase in 16 rainy days this
showed the significant increase in the rainy days since
2005 over the normal rainy days of 54 days of 27 years.

Table 3: Characteristics of monthly number of rainy daysfrom 1985 to 2011 at Main Agricultural Research Station Dharwad, Kar nataka

Months Max* Min* Mean (1985 to 2011) SD. CV.% SEM. % of annual
January 1 0 0 0.58 259.81 0.11 0.41
February 0 0 0 0.27 360.29 0.05 0.14
March 0 0 1 127 179.81 0.24 1.30
April 5 2 3 214 75.15 0.41 5.28
May 3 0 4 2.06 50.18 0.40 7.61
June 10 5 9 3.56 38.91 0.69 16.94
July 19 2 11 543 48.39 1.05 20.78
August 15 1 10 391 41.04 0.75 17.63
September 14 2 7 391 54.08 0.75 13.37
October 9 6 6 3.04 49.13 0.58 11.45
November 1 0 2 1.96 101.75 0.38 3.57
December 0 0 1 0.91 181.11 0.17 0.93
Total 77 18 54 16.25 30.28 3.13 100.00
*Maximum* Minimum* S.D. — Standard Deviation *S.E.M. — Standard Error Mean

Table4: Annual rainfall (mm) variability from 1985 to 2011 at Main Agricultural Research Station Dharwad

Period Rainfall range (mm) Average (mm) S.D. CV.%

1985 to 1990 545.0 - 749.0 632.8 88.20 12.24

1991 to 1995 731.9-1104.8 8417 152.38 2114

1985 to 1995 545.0 - 1104.8 727.7 158.40 21.97

1995 to 2000 435.7 - 775.6 652.1 137.99 19.14

2000 to 2004 1755-585.8 379.9 176.27 24.45

1995 to 2004 175.5-775.6 528.3 216.42 30.02

2005 to 2011 866.2 - 11404 986.8 97.72 13.56

*SD-Standard Deviation * CV- Co-efficient of Variation
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