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irrigation facility in Rabi and summer season crops.

The occurrence of rainfall greatly varies
across the country and frequent dry spell
observed inthe many parts of Maharashtra
state. Most of the central Maharashtra districts
have reported drought conditions of varying
magnitude at different points of time. Generally,
drought occurs when a region receives below
average rainfall. The scenario of agricultural
drought in Aurangabad district comes under
contingent drought, which results from variable
and irregular pattern of rainfall. The adequacy of
rainfall to meet water requirement of the crop and
other consumptive and non-consumptive need
of water isabasic requirement for crop planning.
The rainfall is one of the most important and
governing factors in the planning and operation
strategies of any agricultural programme for any
given area. As such, proper and specific
information about therainfall distribution pattern
over aperiod for aparticular placeis quintessential
for proper and optimal planning of requisite
irrigation system and cropping pattern. The major
share of conjunctive water need of the country
during entire calendar year is met by the rainfall,
which occurs in the monsoon period. There is
largevariationin distribution of rainfall fromyear

SUMMARY : Therainfall distribution of Aurangabad district of Maharashtra stateis quite erratic in space and
occurrence of drought iscommon. In thisstudy 21 years (1991-2011) of rainfall data of Aurangabad district have
been analyzed on yearly, monthly and weekly basisfor predicting the water drought, normal and surplus events
for crop planning in the region. Weekly drought normal and surplus events give a more precise idea about crop
planning than yearly and monthly events. The analysis has revealed that the percentage of drought weeks was
more than normal and surplus weeks. It has been also revealed that there is a need of assured supplemental

HOW TO CITE THISARTICLE : Jedhe, S.H., Jadhav, S.B. and Mandale, V.P. (2014). Estimation of yearly, monthly and
weekly drought for Aurangabad district of Maharashtra. Asian J. Environ. Sci., 9(2): 87-90.

to year. In last two decades many drastic climatic
changes observed in Maharashtra. In respect of
this twenty-one year’s rainfall has been analyzed
to determine the period of water deficit, surplus
and normal for crop planning at various levels
such as yearly, monthly and weekly bases.

ExXPERIMENTAL METHODOLOGY

The study was carried out for Aurangabad
district of Maharashtra state at an altitude of 556
m above mean sea level. Aurangabad is
intersected by 19°3’N latitude and 75%23’E
longitude. Daily rainfall datacollected from Water
Resources Department, Hydrology Project
(surface water), Government of Maharashtra,
Nasik. Daily rainfall datawere converted onyearly,
monthly and weekly basis and event were
classified as drought, surplus and normal. If ‘A’ is
the mean weekly rainfall for 21 years of datafrom
1991 to 2011, then aweek receiving rainfall less
than 75 per cent of ‘A’ valueistermed as drought
week and week receiving rainfall greater than 125
per cent of ‘A’ value is a surplus week. Week
having rainfall between 75 per cent of ‘A’ value
and 125 per cent of ‘A’ value is considered as
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normal week. Samecriteriawere applied for monthly and yearly
events.Thelast day of every year (365" day) and last 2 days of
aleap year are accounted in the 52 week.

ExXPERIMENTAL FINDINGS AND DisSCcUSSION

In order to stabilize the crop production at acertain level
even in low rainfall years, it is essentia to plan agricultural
operation on ascientific basisby making the best use of rainfall
potential of the area. It is necessary to know the minimum
assured rainfall at the time of different farming operationsand
growth stages.

Table 1 reveals that the average annual rainfall for
Aurangabad was 754.2 mm with astandard deviation of 130.4
mmwith co-efficient of variation 17.3 per cent. The mean annual
rainfall varied from the minimum of 613.1 mmintheyear 2008
to the maximum of 1159 mmin the year 2006. About 95.24 per
cent were normal years, 4.76 per cent as surplus years and
none of drought year. There were 20 normal yearsand only 1
surplus years. Yearly rainfall only gives general idea about
climate and it is lessimportant regarding crop planning point
of view.

From Table 2itisrevealed that thedistribution of monthly
rainfall patternindicated that on an average January, February
and April monthsdid not receive effectiverainfall and August
received the highest rainfall (187.32 mm). Theaverage monthly
rainfall during 1991-2011 was 62.85 mm with an average
standard deviation of 40 mm and 201.98 per cent co-efficient
of variation. The number of drought event were more than

that of normal and surplus event for al months. The drought
eventswere observed in January, February, March, April, May,
November and December months whereas normal event
observed in October month and most of the surplus events
from June- September. On an average, occurrence of drought,
normal and surplus monthswere 62.7, 15.1 and 22.2 per cent,
respectively. The precautionary moisture conservation
measures should be adopted during the post monsoon period
to ensure better crop condition in Rabi season.

The estimation of weekly rainfall and drought was more
significant for crop planning and on farm water management
practicesin rain-fed and irrigated areas. Weekly available
moisture variation was more critical to crop growth. The
number of drought, normal and surplus weeks observed
gave a clear idea about crop management practices. From
Table 3, the number of drought weeks was more than the
normal and surplus weeks. Average weekly rainfall during
1991-2011 was 15 mm with an average standard deviation
of 18.2 mm and co-efficient of variation 191.2 per cent. On
an average, 1-20" weekswere the dry and 32™ week was the
highest surplus. During summer season, all weeks were
drought ; during monsoon season total weeks were surplus;
During winter season only week number 39, 40 and 41 were
surplus weeks, 42, 43 as a normal weeks and remaining
season was drought. It was indicated that the overall
drought week were 73.5 per cent while the surplus weeks
were 21.9 and 4.5 per cent normal weeks. Therefore, most of
the weeksin winter and summer seasons need supplemental
irrigation to mitigate soil moisture stress during crop

Tablel: Yearly rainfall of Aurangabad district

Year 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
Rainfall (mm) 766.6 804.5 901.8 691.4 636.4 735 733.9 932.9 695 693.5 651.7
Y ear 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 Average
Rainfall (mm) 689.1 639.21 698.8 895.71 1159 786.8 613.1 642.2 802.9 668.8 754.2

Table2: Monthly rainfall of Aurangabad district

Month Rainfall (mm) Standard deviation (mm) Co-efficient variation (%)
January 0.33 1.32 394.97
February 0.05 0.22 458.26
March 5.62 12.62 224.61
April 0.80 2.04 256.81
May 4.36 12.10 277.63
June 148.90 103.13 69.26
July 167.35 92.67 55.38
August 187.32 85.94 45.88
September 162.10 76.30 47.07
October 59.28 49.40 83.34
November 10.63 26.51 249.39
December 7.47 19.50 261.18
Average 62.85 40.15 201.98
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Table 3: Weekly rainfall of Aurangabad district

Week Rainfall (mm) Standard deviation (mm) Co-¢efficient of variation (%)
1. 0.0 0.0 0.0
2. 0.3 13 458.3
3. 0.0 0.0 0.0
4. 0.0 0.0 0.0
5. 0.0 0.2 458.3
6. 0.0 0.0 0.0
7. 0.0 0.0 0.0
8. 0.0 0.0 0.0
9. 0.0 0.2 458.3
10. 15 4.7 3195
11. 0.3 12 365.2
12. 0.0 0.0 0.0
13. 0.3 13 458.3
14. 0.3 14 458.3
15. 0.0 0.0 0.0
16. 0.3 14 458.3
17. 0.0 0.0 0.0
18. 0.7 2.0 277.0
19. 0.0 0.0 0.0
20. 0.2 11 458.3
21. 2.7 94 3454
22, 6.2 15.8 252.8
23. 415 75.0 180.6
24, 36.9 331 89.7
25, 34.7 425 122.7
26. 31.0 40.2 129.7
27. 37.2 37.0 99.5
28. 36.3 43.8 120.5
29. 338 424 125.6
30. 453 40.1 88.4
31 436 44.3 1015
32. 55.2 61.2 110.9
33. 284 26.4 93.1
34. 40.9 41.6 101.7
35. 53.7 718 133.7
36. 51.5 54.9 106.7
37. 26.5 30.0 113.2
38. 325 30.1 92.8
39. 322 323 100.3
40. 24.7 40.6 164.4
41. 7.6 13.7 179.6
42. 18.1 323 178.8
43. 51 12.9 2515
44, 30 78 260.0
45, 21 4.4 212.7
46. 3.9 9.9 256.3
47. 15 53 346.4
48. 4.0 12.2 305.9
49, 5.9 18.8 319.8
50. 0.0 0.0 0.0
51 0.1 0.4 458.3
52. 0.8 27 330.6
Average 18.2 191.2
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growth. It was clear from the analysisthat crop planning on
weekly basisismore appropriate than that at monthly or yearly
basis. It is observed that within a month there were week-to-
week rainfall variations causing temporary drought spells,
which are not reflected in monthly or yearly data analysis. If
these drought weeks coincide with the critical stage of crop
growth, there will be considerable damage to the valuable
standing field crops.

Shin and Salas (2000) made theregional drought anylis
based on the neural network Pandey et al. (2002) made the
analysis of meteorological drought based on rainfall data
of Almora of Uttarakhand. Similarly, Kumar et al. (2002)
worked on the assessment and management of
meteorological drought for crop planting in Uttarakhand.
Similar work related to the topic was also done by Appa
Rao et al. (1979); Challaand Wadodkar 1996 in Maharashtra,
George (1972); Jeyseelan and Thiruengadachari (1986);
Palmer (1965) and Tiwari et al . (2007).

Conclusion:

During 1991 to 2011, on an average the drought, normal
and surplus years were 0.00, 95.24 and 4.76 per cent,
respectively. The percentage of drought normal and surplus
months were 62.7, 15.1 and 21.9 per cent, respectively;
occurrence of drought, normal and surplus weeks were 73.5,
4.5 and 21.9 per cent, respectively. This trend indicates that
on short term basis the occurrence of drought was more
apparent in Aurangabad district. Hence, the analysis of short-
term (weekly) rainfall datamust be used for better crop planning
in Aurangabad district.

The percentage of drought event increased from yearly
to weekly basisrainfall analysis.

The number of drought weeks were more than that of
normal and surplusweeks, for timely germination and proper
growth of Rabi and survival of summer crops the facility of
assure irrigation is necessary.

Coopted Authors’ :

S.B. JADHAV aAnD V.P. MANDALE, College of Agricultural
Engineering and Technology, Vasantrao Naik Marathwada Krishi
Vidyapeeth, PARBHANI (M.S.)) INDIA

Email : sbjadhav_aep@rediffmail.com; vpmandale@ rediffmail.com

REFERENCES

AppaRao, G, Abhiyankar, V.P. and Mahgjan, A.V. (1979). Analysis
of 1979 Kharif agricultural drought over Pre-Published Sci. Report
No. 81/2, IMD, Meteorological Office, Pune (M.S.) INDIA.

Challa,0. and Wadodkar, M.R. (1996). Delineation of drought prone
areasin Maharashtra: A soil-climate based approach. Agropedology,
6(2) : 21-27.

George, C.J. (1972). Proc. symp. on droughts in Asiatic monsoon
area, Dec. 14-16, INSA Bulletin No.54, Pune (M.S.) INDIA.

Jeyseelan, A.T. and Thiruvengadachari, S. (1986). Current drought
monitoring system in Andhra Pradesh State. Report No. IRS-UP-
NRSA-DRM-TR-03-1986, NRSA, Hyderabad (A.P) INDIA.

Kumar, Anil, Mishra, Nirma and Nayal, Bhawana (2009).
Assessment and management of meteorological drought for crop
planting in Tarai region of Uttarakhand. Hydrol. J., 32 (1-2) : 76-86.

Palmer, W.C. (1965). Meteorological drought. U.S.Weather Bureau,
Research paper No0.45, U.S. Department of Commerce,
WASHINGTON, D.C.

Pandey, S.C., Singh, R.D. and Gupta, H.S. (2002). Analysis of
meteorological drought based onrainfall dataof Hawalbagh, Almora.
Indian J. Soil Cons., 30(2) : 186-189.

Reddy, T.Y. and Reddy, Shankara (2011). Principals of agronomy.
Kalyani Publishers (11 Ed.). 12 : 339.

Shin, Hyun-Suk and Salas, Jose D. (2000). Regional drought
analysis based on neural networks. J. Hydrol. Engg., 5 (2) : 145.

Tiwari, K.N., Paul, D.K. and Gontia, M .K. (2007). Characterisation
of meteorological drought. Hydrol. J., 30 (1&2): 15-28.

th
Year

* % % % % Of Excellence » x x x

Asian J. Environ. Sci., 9(2) Dec., 2014 : 87-90
HIND INSTITUTE OF SCIENCE AND TECHNOLOGY



