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Rainfall analysis for crop planning in Akot taluka of Akola district


ABSTRACT
The study of rainfall analysis in Akot taluka in Akola district of Vidarbha region was undertaken with specific objective of finding the onset of effective monsoon (OEM), withdrawal of effective monsoon and dry spells in Akot taluka. The daily rainfall data of 18 years (1998 to 2015) at Akot was used for this study. The seasonal rainfall of Akot taluka ranges from 408 to 1271.5 mm with 29 percent of coefficient of variation. The mean dates of onset and withdrawal of effective monsoon was 25th June and 28th September. The critical dry spells (CDS) in Akot taluka varies from 1 to 3 in number with an average of 2 CDS. The average date of starting of CDS was 20th June, 16th July, 16th August and 14th September respectively in different monsoon months. The study of onset and withdrawal of effective monsoon as well as critical dry spell is useful for selection of suitable crops, crop planning and deciding contingent measures to be undertaken during dry spell.
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Introduction 
Dryland agriculture has its distinct importance in the sphere of agricultural production. About 70% of the total cultivated area in the country is rainfed, contributing approximately 42% of the total food grain production (IndiaAgronet, 2025). The dryland areas suffer due to frequent weather aberrations, resulting in crop failure (Matham et. al., 2024). Since the dryland agriculture is risk prone ecosystem, the farmers in such a situation do not make high investment in their land for improvement. In order to increase the agriculture production and improve the economic condition of the farmer, the dryland farming programme was incorporated in the revised 20-point programme to give priority to the development of dryland agriculture.
	Rainfall is considered as principle source of water. The success or failure of crops particularly under rainfed condition is closely linked with the rainfall patterns. Indian summer monsoon, which is a part of the Asian monsoon system, exhibits a wide spectrum of variability, on daily, sub seasonal, inter-annual, decadal and centennial time scales. During the summer monsoon season (June to September), a substantial component of this variability convection and rainfall over the Indian region arises from the fluctuation on the intra seasonal scale between active spell with good rainfall and weak spell or breaks with little rainfall. The inter annual variability of the sub-seasonal fluctuations during monsoon season is large. Long intense breaks are known to have an impact on the seasonal monsoon rainfall over the country. Frequent or prolonged breaks in rainy days during the monsoon season, can lead to drought conditions. Long breaks during critical growth periods of agricultural crops lead to substantial reduction in crop yield. Therefore, study of intra seasonal variation and occurrence of breaks, their duration and intensity in particular, is very important.
Important characteristics of rainfall influencing agricultural production from rainfed areas include the date of onset of the effective monsoon, the duration and timing of dry spells, the duration of wet spells, and the number of rainy days (Bal et. al., 2024). Rainfall during the monsoon is not uniformly distributed, and the occurrence of frequent dry spells is a common phenomenon during the season (Awa et. al.,, 2025). In rainfed agriculture, adequate rainfall to meet the water requirements of crops and other consumptive and non-consumptive water needs is a basic requirement (Prasad et. al. 2024). Knowledge of the distribution of dry spells during the monsoon period is essential for successful planning of rainfed farming. It is also important to know the chances of occurrence of dry spells during the critical stages of the crops for deciding the sowing date, cropping pattern and planning for protective irrigation and intercultural operations. For the region like Vidarbha where precipitation is very uncertain and near about 89 percent of cultivated area is under rainfed farming there is an urgent need of study of dry spells occurring in the region.

Materials and methods
	Daily rainfall data from 1998 to 2015 were obtained from the website of Maharashtra State Government (http://www.mahaagri.gov.in/raifall). Pan evaporation data for Akot taluka for 18 years (1998-2015) were obtained from Agro-meteorological, Department of Agronomy, Dr. P.D.K.V., Akola.
Determination of onset of effective monsoon (OEM)
	The date of onset and end of effective monsoon was estimated by using daily rainfall data. The concept developed by Ashok Raj (1979), for onset of effective monsoon and dry spells was adopted. 
To identify the onset of effective monsoon:
i. The first day’s rain in the seven day spell should be more than the average of that 7 days daily evaporation (e) mm of the place.
ii. The total rain during the seven days spell should be at least 5e + 10 mm.
iii. At least four out of these seven days should be rainy day(s) having rainfall more than or equal to 2.5 mm.
Determination of dry spells 
	The interval between the end of the first onset effective monsoon and another rainy day with 5e mm or more of rain or until the next 7 day rainy spell satisfying the third criteria stated earlier, with a total rainfall of 5e mm or more during this spell is called as the first dry spell. If the duration of this dry spell exceeds a certain value depending on the crop-soil complex of the region, this dry spell is called as the first critical dry spell.	The withdrawal of monsoon was decided as the end of last wet spell in the last week of September, which may sometimes extend upto middle of October.
Results and Discussion
The daily rainfall data of Akot for 18 years (1998 to 2015) were analyzed to determine dates of onset of effective monsoon (OEM) and dates of withdrawal of effective monsoon in different years using the criterion suggested by Ashok Raj (1979). The average seasonal rainfall in Akot taluka of Akola district ranges from 408 to 1271.5 mm with an average of 805.82 mm with the coefficient of variation of 29 %.
Onset of Effective Monsoon (OEM)
Analysis of rainfall data for Akot Taluka indicates that the onset of effective monsoon (OEM) varies between 8 June and 25 July, with a mean onset date of 25 June and a standard deviation of ±15 days (Tables 1 and 2). At a probability level of p = 0.68, the earliest probable onset was 10 June, while the delayed probable onset was 10 July. The observed variability is consistent with regional studies of the Indian monsoon, which report spatial and temporal heterogeneity in onset dates due to local climatic and topographic influences (Veer et al., 2024) Such heterogeneity is particularly pronounced in central Maharashtra, where interannual variability can shift the onset by several weeks. Understanding this variability is critical for agricultural planning and water resource management.
Withdrawal of Monsoon
The withdrawal of the monsoon in Akot Taluka was recorded between 30 August and 22 October, with a mean withdrawal date of 28 September. At p = 0.68, the earliest probable withdrawal was 14 September, and the delayed was 12 October. This variability mirrors findings in other studies, highlighting the influence of regional climatic factors on the duration and intensity of the monsoon season (Veer et al., 2024)
The variability in monsoon onset and withdrawal underscores the need for adaptive strategies in rainfed agriculture, particularly for crops sensitive to delayed onset or early withdrawal. Accurate forecasting of OEM and withdrawal dates can help farmers optimize sowing schedules and irrigation planning. Furthermore, understanding these trends contributes to broader climate adaptation strategies in central India, as highlighted by recent studies (Veer et al., 2024)




Table 1: Dates of onset and end of effective monsoon for Akot taluka in Akola district
	Effective monsoon date
	Years

	
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006

	Onset
	15 June
	11 June
	08 June
	09 June
	21 June
	03 July
	25 July
	20 June
	04 July

	Withdrawal
	16 Oct.
	07 Oct.
	09 Oct.
	01 Oct.
	30 Aug.
	23 Sept.
	25 Sept.
	17 Oct.
	01 Oct.

	
	2007
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	2015

	Onset
	30 June
	08 June
	29 June
	16 June
	26 June
	13 June
	10 June
	12 June
	14 June

	Withdrawal
	19 Sept.
	18 Sept.
	04 Oct.
	22 Oct.
	15 Sept.
	03 Oct.
	08 Oct.
	12 Sept.
	19 Sept.


Table 2 Average date of earliest, mean and delayed onset and withdrawal of effective     monsoon
	 Date of effective monsoon
	Standard deviation (days)
	Earliest
	Mean
	Delayed

	Onset
	15
	10-Jun
	25-Jun
	10-Jul

	Withdrawal
	14
	14-Sep
	28-Sep
	12-Oct



Critical dry spell analysis
The number and duration of critical dry spells (CDS) during different years at Akot are presented in Table 3. As observed, the annual number of CDS varies from 1 to 3, with an average of approximately 2 dry spells per year. On a seasonal basis, the onset of CDS during the southwest monsoon exhibits distinct temporal patterns: on average, critical dry spells begin in June with a mean duration of 16 days, persist through July with a mean of 19 days, continue in August with a mean of 20 days, and extend into September with a longer mean duration of 26 days. Such patterns indicate a tendency for dry spell durations to increase as the monsoon season progresses.
Comparable research in monsoon regions emphasizes the importance of characterizing dry spell timing and duration for subseasonal forecasting and agricultural planning (Basse et al., 2024). In India, trends in monsoon dry and hot extremes have been associated with changes in rainfall distribution and rising temperatures, suggesting that prolonged dry spells may intensify under future warming scenarios, with implications for agriculture and water resources (Atmospheric Research, 2024). The increased duration of CDS later in the monsoon season observed at Akot aligns with broader evidence of evolving dry spell behavior under climate variability, highlighting the importance of continued monitoring and analysis to support sustainable agricultural and water management strategies.
Table 3: Critical dry spell distribution during different years in Akot taluka
	Year
	Critical dry spells(CDS)
	No. of CDS

	
	June
	July
	August
	September
	

	
	Date
	Days
	Date
	Days
	Date
	Days
	Date
	Days
	

	1998
	
	
	July 11
	16
	
	
	Sep 27
	19
	2

	1999
	Jun 25
	11
	
	
	Aug 11
	28
	
	
	2

	2000
	Jun 11
	27
	July 20
	19
	Aug 30
	39
	
	
	3

	2001
	Jun 20
	18
	
	
	Aug 25
	21
	Sep 21
	10
	3

	2002
	
	
	July 01
	33
	
	
	
	
	1

	2003
	
	
	July 30
	22
	
	
	Sep 08
	15
	2

	2004
	
	
	
	
	Aug 10
	28
	Sep 08
	17
	2

	2005
	
	
	
	
	Aug 09
Aug 21
	11
15
	Sep 16
	31
	3

	2006
	
	
	
	
	Aug 18
	19
	Sep 10
	21
	2

	2007
	
	
	July 12
	12
	Aug 11
	10
	Sep 08
	11
	3

	2008
	Jun 14
	11
	July 02
	38
	Aug 17
	16
	
	
	3

	2009
	
	
	July 28
	12
	Aug 10
	11
	Sep 04
	30
	3

	2010
	Jun 23
	10
	July 08
	13
	

	
	Sep 11
	36
	3

	2011
	
	
	
	
	Aug 09
	12
	
	
	1

	2012
	Jun 21
	11
	July 11
	11
	
	
	Sep 12
	21
	3

	2013
	
	
	July 04
July 30
	10
17
	
	
	Sep 24
	10
	3

	2014
	
	
	July 30
	23
	
	
	Sep 13
	92
	2

	2015
	Jun 25
	24
	
	
	Aug 15
	34
	
	
	2

	Mean
	Jun 20
	16
	Jul 16
	19
	Aug 16
	20
	Sep 14
	26
	2



The temporal variation in average starting date of dry spells at each taluka stations amongst different duration classes presented in Table 4, indicates that dry spells of 2–3 weeks duration occur consistently across all months, while dry spells of 4 to 5 weeks duration emerge from July and become dominant in August and September months. Recent studies shown that dry spells are becoming longer and more frequent due to climate change and rising temperatures, especially in monsoon affected areas (Muthuvel & Qin, 2025). Long-term research also shows that the length of long dry periods increasing and the timing of dry and wet periods is shifting (Wibig, 2024). These prolonged dry periods cause drought and create challenges for water management in rainfed agricultural ares.
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	Dry spell duration  classes
	Starting date and period of dry spells

	
	June
	July
	August
	September

	2 to 3 week (14-21 days)
	Jun,20(18)*
	Jul,16 (18)
	Aug,22 (18)
	Sep,13 (18)

	3 to 4 week (22 - 28 days)
	Jun,18 (26)
	Jul,30 (23)
	Aug,11 (28)
	-

	4 to 5 week (29- 35 days)
	-
	Jul,1 (33)*
	Aug,15 (34)
	Sep,10 (31)

	> 5 week  (> 35 days)
	-
	Jul,2 (38)
	Aug,30 (39)
	Sep,11 (36)


This information on dry spell duration and its time of occurrence which is presented in Table 4 can be used for planning of different contingency intercultural operations for moisture conservation and rain water harvesting or as moisture conservation techniques. Farmers can plan in advance for procurement of different equipment’s and machinery for lifting of water from water storage structures and applying that with optimum efficiency to different rainfed crops.
Probability of occurrence of dry spells
Table 5: Probability (%) of occurrence of dry spell events of different durations during monsoon months at Akot taluka in Akola district

	Dry spell duration
	Probability (%) of occurrence of dry spell events
	Total

	
	June
	July
	Aug.
	Sept.
	

	2 to 3 week (15-21 days)
	8 (1)
	17 (2)
	42 (5)
	33 (4)
	12

	3 to 4 week (22 - 28 days)
	33 (2)
	33 (2)
	33 (2)
	0 (0)
	6

	4 to 5 week (29- 35 days)
	0 (0)
	25 (1)
	25 (1)
	50 (2)
	4

	> 5 week (> 35 days)
	0 (0)
	33 (1)
	33 (1)
	33 (1)
	3



There are considerable variations in occurrence of dry spell events in Akot taluka of Akola district. This variation can be suitably explained on probability basis and hence the probability of occurrence of number of dry spell events under each category (duration) during different monsoon months was estimated (Table 5). The results of probability analysis of occurrence of individual dry spell events of varying durations (2 to 3, 3 to 4, 4 to 5 and above 5 weeks) during different monsoon months of Akot taluka of Akola district presented in Table 5.                
 The cumulative probability of number of dry spell occurrence of varying severity or durations at Akot taluka of Akola district during different monsoon months are presented in Table 5 and it is observed that there is highest probability of occurrence of 15 to 21 days dry spell during August, followed by July and September. This cumulative probability of occurrence of dry spell events is found to be decreasing with of varying severity which is quite natural. 


Crop planning
It is revealed that the month of August has maximum occurrence of number of dry spells with maximum durations. During that period the major crops grown in this region are in flowering stage and the moisture stress during this period may affect the crop yield severely. The date of occurrences of dry spells during June and July month and their duration are also helpful in planning of the sowing of the crops. The rainfed crops are in grain filling or pod formation stage during the month of September and moisture stress during this period may also affect the crop yield to greater extent. The information so generated from the present study regarding initiation of dry spell and its duration during monsoon season is very much important in crop planning as well as planning of contingency measures to be adopted during crop growth period for enhancing productivity of different agricultural crops in general and rainfed crops in particular.
To mitigate the losses due to occurrence of dry spell following are some of the contingency measures that can be adopted: 
i. Altering the sowing date
ii. Selection of crop and variety
iii. Proper plant population
iv. Mulching between rows
v. Intercultural operations (hoeing/dust mulching)
vi. Spraying of anti-transparent (phenyl mercuric acetate, atrazine) 
vii. Protective irrigation
viii. Rainwater harvesting and its recharging
Conclusion
The average seasonal rainfall in Akot taluka of Akola district ranges from 521.3 to 1271.5 mm with an average of 805.82 mm with the coefficient of variation of 29 %. The mean date of onset and withdrawal of effective monsoon was 25th June and 28th September respectively. On an average the CDS during different monsoon months starts from June, 20 having mean duration of 16 days, July, 16 having mean duration of 19 days, August, 16 having mean duration of 20 days and September, 14 having mean duration of 26 days. The probability of occurrence of different duration dry spell events was maximum in August and September, followed by July and June. The information generated can be used for crop planning and to plan in advance for procurement of different equipment’s and machinery for lifting of harvested water from water storage structures and applying that with optimum efficiency to protect rainfed crops.
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