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ABSTRACT. The daily rainfall data of arid zone for a periofl50 years (1946-95) at three locations. Hisar,
Bhiwani and Sirsa were analyzed to find out chamstics of south-west monsoon. Mean onset dateolssrved 4 July
at Hisar and Bhiwani with standard deviation ob®tdays respectively, whereas 7 July at Sirsa sti#hdard deviation
of 9 days. The onset date of monsoon was inverstdyed to amount of rainfall at all stations underdy. The mean
withdrawal dates of south-west monsoon were 15e®eper at Hisar and Bhiwani and 11 September fasaSivith
standard deviation of 9 days at all three locatidie withdrawal dates also showed inverse andfigignt correlation
with rainfall amount. The mean number of rainy daysHisar, Bhiwani and Sirsa were 18, 17 and 13 standard
deviation of 5, 6 and 6 days, respectively.
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1. Introduction Keeping these points in view, the present
investigation was undertaken to assess south-west

_ monsoon rainfall characteristics for arid zone afyéna.
A large portion of south-west Haryana comes under

arid zone, as the mean moisture index for different )

locations in this region varies from —-74.0 to 83.0 2 Material and methods

(Thornthwaite and Mather, 1955). Low and erratiture

of rainfall, extremes of temperatures and high apheric Haryana stage lies between the latitude of 27° 39
demand for water are major constrains for growirggpdn and 30° 4530" North and longitude of 74° 248’ and 77°
this region. Most of the rainfall in this region0(8 85 per 36 30’ East. In present study, three locatioms, Hisar,
cent) occurs from south-west monsoon (June toBhiwani and Sirsa were selected in arid zone ofybiaa
September) (Table 1). In arid zone the sowing airkh  (Fig. 1).

crops done after onset of monsoon crops depends on

amount of rainfall received during crop period. The daily rainfall data of these stations for aiqur
Characteristics of rainfall with respect to amount, ¢ 5o years (1946-95) were collected from “Sadar
distribution, onset, withdrawal, length of rainyasen, Kanungo” of each district and Department of Agriaal

number qf_ rainy days _and extreme values and itsMeteoroIogy, Chaudhary Charan Singh Haryana
dependability forms are important parameters tol@o  agricultural University, Hisar. Data were analyzedfind
suitable cropping patterns for stabilizing croplgiend out onset and withdrawal dates, length of rainyssea

increasing productivity. number of rainy days and amount of rainfall dursogith-
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TABLE1 ; , —
W
Mean monthly period rainfall (mm) at different locationsin arid y ~ \.?
region of Haryana (1946-95) Voo
3 ‘A
e T
Amount of rainfall (mm) 4 f
Month < J
Hisar Bhiwani Sirsa P o
; ¢ 4
January 143 (3.2) 156 (3.5 9.9 (3.1) . \ _,-‘
February 138 (3.1) 116 (2.6) 114 (3.1) \\ ,;')
N . . ;
March 9.9 (22) 109 (24) 106 (3.3 A\'_ ) \ \ ’-5
) TN ¢
April 95 (21) 39 (09 24 (0.7) \ AR {
o Ny : 4
May 200 (45) 145 (32) 137 (4.2 2 \\\\\\\;ﬁ -
4 YBHIWANL ~
June 350 (79) 329 (7.3) 266 (8.2 \q\ N \ \ £
.:,\ N \ .
July 131.0 (29.6) 1365 (30.4) 103.9 (31.8) \\\. \ Lo
4 ]
August 1255 (28.3) 133.7 (29.8) 84.3 (25.8) § ~ ;
. S ARiD zONE e Sy S .
September 645 (14.6) 756 (16.8) 50.9 (15.6) 28 ¢ l:"~ e § S
2 . A .
e T
October 98 (22) 63 (14 63 (19 . o
November 48 (1.1) 37 (0.8) 25 (0.8) ' ' :
December 5.3 1.2) 3.6 (0.8) 3.6 1.1) Fig. 1. study locations in arid zone of Haryana
Annual 443.3 448.8 326.1

Figures in parenthesis are in percentage of amairdall.

Late onset/withdrawal =

Mean date of onset/
withdrawal + standard
deviation

west monsoon season. The criteria adopted by Sherma
al., (1987) that the date of onset of south-west monss
taken when rainfall occurs 2.5 mm or more in a dag

continues atleast three to four days with a totabant of 3.

Results and discussion

25.0 mm rainfall and there is a significant inceeas

relative humidity in the region was followed. For

withdrawal also, Sharmat al (1987) criteriai.e. the

weakening of south-westerly winds, significant dase

3.1. Annual rainfall distribution

The annual rainfall received over an area is an

in relative humidity,

occurrence of long dry spells was adopted. Thetlen§
rainy season was calculated as the period betwaset o
and withdrawal of south-west monsoon. In preseundyst

cessation of rains and when important factor in assessing the amount of water

available to meet the demand of agriculture, ingust
irrigation and other human activities. The disttibo of
rainfall in time and space is, therefore, an impatrfactor

the rainy day was considered as a day having thinfa in national economy. The mean annual rainfall dy/%@
2.5 mm or more as adopted by India Meteorological year at Hisar, Bhiwani and Sirsa were 443.3, 4458

Department.

The following criteria adopted by Das and Mohanty

(1992) was also followed:
Early onset/withdrawal =
deviation
Normal onset/withdrawal =

deviation

Mean date of onset/
withdrawal — standard

Mean date of onset/
withdrawal + standard

326.7 mm, respectively (Table 1). It was observeat t
more than 80 per cent of annual rainfall was resmbiv
during south-west monsoon period (June to Septémber
The highest rainfall was received during month olfyJ
and lowest rainfall received during November and
December months at all three locations.

3.2. Seasonal rainfall distribution
The seasonal rainfall (between onset and withdrawal

dates) at Hisar, Bhiwani and Sirsa were 332.8,4840d
235.9 mm with a standard deviation of 130.8.6and
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Figs. 2(a&b). (a) Onset and (b) withdrawal dates at selectibsts during period 1946-95
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TABLE 2

Mean values of rainfall characteristics with standard
deviation at three stations

Hisar Bhiwani Sirsa
Onset date 4 July 4 July 7 July
Standard deviation 7 9 9

Withdrawal date 15 September 15 SeptenitieSeptember

Standard deviation 9 9 9
Length of rainy season (days) 73 73 66
Standard deviation 16 15 19
No. of rainy days 18 17 13
Standard deviation 5 6 6
Amount of rainfall (mm) 332.8 340.3 234.9
Standard deviation 130.8 173.6 143.1
TABLE 3

Probability of occurrence (%)of early, normal and late onset and
withdrawal of south-west monsoon at different locations
in arid zone of Haryana during 1946-95

Locations Onset Withdrawal

Early Normal Late Early Normal Late
Hisar 22.0 70.0 8.0 18.0 68.0 14.0
Bhiwani 20.4 69.4 10.2 24.5 69.4 6.1
Sirsa 21.3 61.7 17.0 23.4 63.8 12.8

143.1 mm, respectively (Table 2), which is aboutpés
cent of the annual rainfall in this region. Similasults

(1992) also found similar type of results over Karand
Orissa. The earliest onset of monsoon at Hisar Whs

were reported by Raman (1974) for Maharashtra .stateJune in 1996 and latest on 29 July in 1951. At&Sire

The highest and lowest rainfall

during south-west earliest date also 14 June in 1966 but latest wad o

monsoon season at Hisar were 654.1 mm and 123.shmm August in 1946-47. Whereas, the earliest date \Baluhe

1976 and 1989, respectively, while those were 84mY

in 1966 and latest was 22 July in 1960 at Bhiwaatien

and 71.0 mm in 1995 and 1978 at Bhiwani Fig. 3 (c). during 50 years [Fig. 2 (a)]. Thus, there was aewid
However, variation of monthly, annual and seasonalvariability in the onset date of monsoon in arichef

rainfall is lowest at Sirsa. Further,
fluctuations of rainfall were common in this region

3.3. Onset of south-west monsoon

inter-annual Haryana, but it is clear that the south-west monsssts

somewhat earlier at Hisar and Bhiwani than Sirdae T
probability of occurrence of early onset was higlaér
Hisar (22.0 per cent) followed by Sirsa (21.3 pamty and
Bhiwani (20.4 per cent), which is significant aF0.05.

The dates of onset of south-west monsoon at threeSimilarly, the probability of normal onset was high at

locations are given in Fig. 2 (a). The mean ons#t dvas
4 July at Hisar and Bhiwani, whereas it was 7 algirsa

Hisar (70.0 per cent) and lowest at Sirsa (61.7 qeet)
followed by Bhiwani (10.2 per cent) and Hisar ($6r

with the standard deviation of 7, 9 and 9 days, cent) (Table 3).

respectively (Table 2). Despandeal (1986) have shown
that the mean onset over Kerala is 1 June anddnelard
deviation is 7 days. The normal dates of onsetedari
between 27 June to 11 July at Hisar, 25 June tduly3at
Bhiwani and 28 June to 16 July at Sirsa. Das antavity

The amount of rainfall decreased upto 31 to 40 per
cent with delayed onset on monsoon in the southenes
part of Haryana. The relationship between datemset
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Figs. 3(a-c). (a) Length of rainy season, (b) No. of rainy dayd &) Amount of rainfall at three station durig tperiod 1946-95
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of south-west monsoon to amount of rainfall waske&dr Where
out at Hisar, Bhiwani and Sirsa. A linear decrea@se
amount of rainfall with delay in onset of monsooasw Y = Amount or rainfall (mm)
observed at these locations. Thevlues varied between
0.31 and 0.41, which are significant akOR05. The X = withdrawal date
regression equations developed for each locatienaar
follows: 3.5. Duration or rainy season and number of rainy
day
Y =491.12 — 8.30 X, = 0.31 (Hisar)
The mean durations of rainy seasam. period
Y =601.82 - 11.29 X, = 0.41 (Bhiwani) between onset and withdrawal of summer monsoong wer
73, 73 and 66 days at Hisar, Bhiwani and Sirsa with
Y =363.24 —4.73 X, = 0.32 (Sirsa) standard deviation of 16, 15 and 19 days, respagtiv
(Table 2). Singtet al, 1991 have reported similar results
Where over arid Kutch region. This clearly indicates tishirt
duration kharif crops can be grown successfullyhese
Y = Amount of rainfall (mm) areas. The duration of longest rainy season wasdays
at Hisar in 1956 while smallest rainy season ofda@s
X = onset date was observed at Sirsa in 1946 among the locatiadsru
study. In 1955, the length or rainy season was rtiuaa
3.4. Withdrawal of southwest monsoon 100 days at each location [Fig. 3 (a)].

The mean dates of withdrawal of southwest monsoon The average number of rainy days were 18, 17 and
were 15 September at Hisar and Bhiwani and 1113 days at Hisar, Bhiwani and Sirsa with standard
September as Sirsa with standard deviation of 8 dall deviation of 5, 6 and 6, respectively during 5@ryeeriod
the locations under study (Table 2). The withdrastl (Table 2). The maximum and minimum number of rainy
monsoon occurs first at Sirsa followed by Hisar and days was 30 (1955) and 9 (1989) days at Hisar(1388)
Bhiwani. The earliest date of withdrawal of monsweas and 7 (1968) at Bhiwani and 26 (1976) and 6 (1%9)
11 August in 1982 at Hisar, 6 August, 1966 at Blmiwa Sirsa, respectively Fig. 3 (b). Hisar and Bhiwaai lmore
and 6 August, 1971 at Sirsa while the latest ddte o rainy days as compared to Sirsa.
withdrawal was 14 October, 1955 at all three laozi
during 50 years Fig. 2 (b).
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