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ABSTRACT

Climate-smart agriculture (CSA) is an important approach towards minimizing impacts
due to climate risks and maintaining agricultural growth. This report aims to contribute
towards building a national strategy for scaling out climate resilient agricultural
practices and technologies by synthesizing cumulative knowledge, experiences,

and learnings gained by ICAR, CCAFS, and CG Centre’s Programs in climate risk
management. The report presents district level adaptation plan for resilient farming in
the Beed district of Maharashtra. The process consisted of characterization of climatic
risks followed by identification and prioritization of CSA technologies and practices
and identifying scaling up opportunities through the convergence of government
policies and programs.

Drought, heat wave, dry spells, and deficit rainfall are frequently occurring climate
risks in the district with severe impact on rainfed cropping system. For the
identification and prioritization of CSA technologies, all potential technologies are
first categorized into six main categories of water-smart, energy-smart, nutrient-
smart, carbon-smart, weather-smart and knowledge-smart. Thereafter, district specific
suitable CSA technologies are identified following a participatory approach through
stakeholder’s workshop. The identified technologies are evaluated and prioritized for
implementation feasibility, acceptability, adoption barriers, synergy with government
plans, incentive mechanisms and key institutions. Total estimate budget of Rs. 387.0
Crore will be required for implementing these technologies in the district. The
convergence of resources from relevant government schemes/projects for mobilizing
funds for prioritized CSA technologies has been proposed. The process and results
provided here are intended to assist decision makers to prioritize investments for CSA
interventions to build resilient farming in the district.

KEYWORDS

Climate-smart agriculture; climatic risks characterization, CSA practices, prioritization,
stakeholder’s consultation, convergence
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GOVERNMENT OF MAHARASHTRA
Tel. : (02442) - 222201 (Off.)
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beedcollector@gmail.com

o
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COLLECTOR & DISTRICT MAGISTRATE
BEED.

No-2021/MISC/ 807 Q) Date -22.3.2021

To,

Senior Scientist & Head

Krishi Vigyan Kendra, Ambajogai
Beed 1 (MH)

As it has been informed by the KVK, Beed-1 regarding implementation of the
project entitled "Strengthening Capacity in Indiafor Scaling-up Climate-Smart
Agriculture Technologies, Practices and Services"by its collaborative agencies i.e.
ICAR, IWMI, CGIAR Research program on CCAFS, New Delhi.

Beed district (Maharashtra) is selected under ICAR-ATARI, zone VIII and
project is being implemented through Krishi Vigyan Kendra, Ambajogai, Beed-1.

As an outcome of the project, the report on “Scaling Out Climate-Smart
Agriculture for Resilient Farming in Beed district of Maharashtra” is prepared.
The developed district climate adaptation plan forresilient agriculture will assist in
streamlining investments being made in agriculture, water and rural development
sectors from various sources. _

After going through the report I find it very useful to the farmers of the
district and we will be happy to be a part of this process with support from district
line departments under the guidance and facilitation of KVK, Ambajogai, Beed-1,
nearby ICAR Institutions and CGIAR Centre’s.

It is my great pleasure to forward the results of this study to the farmers of
the district.
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Executive
summary

Climate-smart agriculture (CSA) is an approach for transforming agriculture under the
new realities of climate change. It aims to increase productivity, enhance resilience,
and where possible, reduce/remove greenhouse gases (GHGs) emissions. CSA is
imperative to adapt to climate change and ensure sustainable production and food
security. A collaborative project of ICAR and CG centers “Strengthening Capacity in
India for Scaling-up Climate-Smart Agriculture Technologies, Practices and Services”
aims to contribute towards a national strategy for synthesizing cumulative knowledge,
experiences and lessons gained by ICAR, CCAFS and CG Centre’s Programs in climate
risk management. This is to guide investments being made by the government and
donors in scaling out climate resilient agricultural practices and technologies at the
developmental scale in vulnerable agro-ecologies of India. This report is the outcome
of this collaborative effort and outlines the process for developing a comprehensive
district climate smart agriculture plan for resilient agriculture for Beed district of
Maharashtra. The process consisted of characterization of climatic risks followed by
identification and prioritization of CSA technologies and practices, and identifying
scaling up opportunities through the convergence of government policies and
programs.

Climate risks characterization identified drought, heat wave, dry spell and deficit
rainfall as the main climate risks occurring frequently in the district with severe impact
on rainfed cropping system. Drought and heat wave primarily occur in Rabi and
summer season, respectively. These climatic risks negatively impact cropping system
with crop losses, reduction in yields, flower drop, moisture stress and crop damages. To
overcome these risks, climate-smart agricultural technologies play a crucial role.

Potential CSA technologies for the district are categorized into six main categories
of water-smart, energy-smart, nutrient-smart, carbon-smart, weather-smart

and knowledge-smart which cover agricultural production systems. Thereafter,
participatory approach through stakeholder’s workshop is used to identify the district
specific suitable CSA technologies. Identified list of technology is then evaluated for
implementation feasibility, acceptability, adoption barriers, synergy with government
plans, incentive mechanisms and key institutions. The main prioritized technologies
under different categories in Beed district are- water smart: raised bed planting for
vegetables, aquifer recharge shaft and wells, irrigation scheduling, drip irrigation,
broad bed and furrow planting for crops, farm bunding, sprinkler irrigation, mulching,
farm ponds; energy smart: zero tillage, solar pump; nutrient smart: intercropping with
legumes, use of farm yard manure and vermi-compost, Integrated Plant Nutrient
Management (IPNM); carbon smart: crop residue incorporation, concentrate feeding
for livestock; weather smart: Information and Communication Technologies (ICT);
knowledge smart: fodder bank, short duration crop varieties, crop diversification

Potential CSA
technologies for
the district are
categorized into
six main categories
of water-smart,
energy-smart,
nutrient-smart,
carbon-smart,
weather-smart

and knowledge-
smart which

cover agricultural
production systems.




with fruit and vegetable and stress tolerant breeds. The evidence on technologies
from existing trials in the district show that significant gains in terms of increased
production and benefit-cost ratio can be achieved. However, not all prioritized

interventions evidence could be collected reflecting the gap in implementation or

research on field which needs to be gathered either from similar agro-ecological zones

or field trials.

The implementation of CSA technologies requires financial support. Investment
needed for scaling prioritized technologies is estimated using certain assumptions
(such as number of villages, and crop area to be covered, number of farmers to be
trained) including proposed government and farmer’s contribution based on existing
support pattern for these interventions in the district. The total budget estimated for
implementing district level climate adaptation plan is Rs. 387/- Cr. and would need
government support of Rs. 168.8/- Cr. In Beed district, the funds available through
different existing government schemes are only 30% (50.0 Cr.) of the total estimated
budget. Thus, additional budget of Rs. 134.3/- Cr. is needed for implementing climate
adaptation plan. Therefore, convergence matrix is prepared by linking the prioritized
CSA technologies with relevant government schemes. This convergence matrix plays
a vital role in identifying source(s) of investment required for implementing CSA
technologies.

Report also briefly outlines the institutional arrangement required for implementing
CSA plan and effectively carry out the convergence. Developed district climate
adaptation plan for resilient agriculture can help streamline investments being made
in agriculture, water and rural development sectors from various sources to enhance
resilience and sustainable development under changing climate scenario. The process
and framework for developing district climate resilient agriculture plan presented in
the report would provide a guidance for developing and scaling out evidence based,
participatory and integrated climate adaptation plan for other districts.
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Figure 1 Three pillars of Climate Smart Agriculture (CSA)
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- PROJ
BACK

Maintaining agricultural growth while minimizing climate risks and shocks is crucial to
building a resilient food production system and livelihood security as well as meeting
development goals in vulnerable areas. Climate-smart agriculture (CSA) aims to
increase sustainable agricultural production by building climate resilience, increasing

adaptive capacity, and wherever possible, reduce GHG emissions. Without adaptation,

climate change may depress growth in global agriculture yields up to 30 % by 2050
(GCA, 2019).

Agriculture sector is critical for Indian economy contributing to ~ 15 % to gross
domestic product (GDP) and employing around 50% of the people either as vocation
or as workers. Climate change in the rainfed areas of India could reduce annual
agricultural income by up to 20-25 % (India Economic Survey, 2017-18). Rising
temperatures and changing monsoon rainfall patterns associated with climate change
could shave off 2.8 % of India’s GDP and depress the living standards of nearly half
its population by 2050 (World Bank, 2018). At the same time, agriculture sector
contributes about 19.6% of India’s total GHG emissions, as per 2014 estimates (WRI
CAIT 4.0, 2017, FAOSTAT, 2018).

Thus, there is an urgent need for building resilience of Indian agriculture to climate
change. Climate-smart agriculture is an important approach towards minimizing
climate change impacts and building sustainable food systems. CSA provides the
framework within which synergies among adaptation, mitigation, and improved

food security for small-scale farmers can be identified, developed, and disseminated
(Andrieu et al., 2019). The CSA approach pursues the triple objectives of sustainably
increasing/ stabilizing productivity and incomes, adapting to climate change and
reducing greenhouse gas emissions where possible (FAO, 2012). CSA contributes to
several sustainable development goals (SDGs) such as poverty reduction, zero hunger,
climate action, affordable and clean energy and partnership for the goals.

CSA technologies help cope up with climate change impact on agriculture by
achieving goals of adaptation, mitigation and resilience. These technologies vary with
location and hence, identification of area specific technologies for resilient farming

is a necessity as well as a challenge. Integrated learnings through policy dialogues,
stakeholder consultations, training and capacity development have potential to

promote local, need based, incremental and transformative adaptation options and for

expanding resilient agriculture.

This report outlines the process of developing district level adaptation plan for
resilient farming as part of the project “Strengthening Capacity in India for Scaling-up
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Climate-Smart Agriculture Technologies, Practices and Services” by ICAR, CCAFS and
CG Centre’s. The project aims to contribute towards building a national strategy for
scaling out climate resilient agricultural practices and technologies by synthesizing
cumulative knowledge, experiences and learnings gained in climate risk management.
This is to guide investments being made by the government and donors at the
developmental scale in India. The project also aims to strengthen the capacities

of stakeholders at the state and national level by providing a knowledge platform
generating awareness for potential scaling up opportunities in India.

As part of the project, in the first phase 11 vulnerable districts, one each from 11
Agricultural Technology Application Research Institute (ATARI) zones are identified

for developing district climate adaptation plan for resilient agriculture. The report
presents district level Climate Adaptation Plan for Resilient Farming for Beed district in
Maharashtra state.



'METHODOLOGY
AND
FRAMEWOR

Development of CSA plan involves four main stages, i) climate risk characterization
to find out the key climatic risks that occur in a district and their impact on crop
production, ii) CSA technology identification, iii) CSA technology prioritization and
its validation through consultation with district stakeholders and iv) developing
investment, convergence and institutional framework for scaling up the CSA
technologies. The different steps within these four phases for developing district
climate adaptation plan for resilient farming are given in Figure 2.

Figure 2 Procedure adopted for preperation of CSA district level plan
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Baseline data collection involves collecting area specific hydrological, agricultural, soil,
livestock, fishery and socio-economic data. This data helps to support the analysis
and decision making process. Climate risk characterization involves the identification
of different risks by analyzing rainfall and temperature data. Identification of risk is
necessary to know occurrence of major climatic risks and their impact on production
systems’ viz. crop, livestock, fisheries etc. The next step is stakeholders’ consultations
for CSA technology identification and prioritization. Stakeholders’ consultation
provides a platform to identify area specific CSA technologies and subjecting them

to CSA prioritization framework. CSA technology prioritization framework assesses
technologies based on several criteria such as productivity, income, resilience,

Identification of risk

is necessary to know
occurrence of major
climatic risks and their
impact on production
systems’ viz. crop,
livestock, fisheries etc.




implementation feasibility, incentive mechanisms needed, adoption barriers and key
institutions. Based on this, top performing technologies satisfying multiple criteria

are selected. CSA evidence collection process involves the collection of evidence

on performance or effectiveness of selected best technologies on various aspects of
CSA. Thereafter, information of existing government schemes and policies is gathered
for planning convergence of resources from various schemes/programs. Developing

a convergence plan involves identification of opportunities for linkage of selected
technologies with existing government schemes and assessing the need for making
additional budget arrangements for implementing CSA plan. Investment plan and
institutional arrangements involve specifying the detailed year-wise implementation
plan with phasing of activities and budget for uniform and equitable development. The
institutional arrangement involves details about program implementation committee
for smooth operation and monitoring at different levels of project. The process
involves three phase operation with pre-implementation, implementation and post
implementation activities for successful operation and meaningful outcome.



31 DISTRICT PROFILE

Beed is one of the 36 districts of Maharashtra state located in the central region
state (Figure 3). Geographical area of the district is 10,686 km? (~ 3.45% of total state
area). Beed comprises of 11 tehsils’: Ambajogai, Ashti, Beed, Dharur, Georai, Kaij,
Majalgaon, Parali, Patoda, Shirur-Kasar and Wadwani. The district is mainly divided
into 5 subdivisions/blocks* Ambajogai, Beed, Majalgaon, Parli and Patoda. The total
population of the district is 25.85 lakhs and 82% of this is rural population (Census,

MAHARASHTRA

India
@ Maharashtra
© Beed

Figure 3. Geographical location map of Beed district and tehsils

2011).

1 Tehsils [also called Taluks/Taluka) are common across urban and rural areas for the administration of land
and revenue department to keep tract of land ownership and levy the land tax.

2 Block is a district sub-division for the purpose of rural development department and Panchayati Raj insti-
tutes.
The primary difference between a block and tehsil is in their purpose: a tehsil is a geographical unit for
revenue collection, whereas a block is a geographical unit for rural development.




3.2 CLIMATE

Climate of Beed district is semi-arid, hot and dry with three distinct seasons. Among
the three seasons, summer lasts for five months during February to June. May is the
hottest month with an average day temperature of 42°C and December is the coldest
month with temperature ranging between 3 to 4 °C due to northern cold waves. Rains
are infrequent and occur only during June to September. For the different blocks of
Beed district, average annual rainfall varies from 679 mm to 826 mm and the number
of rainy days varies between 42-56 days.

3.3 LAND USE

Beed district covering 1403 number of villages with total geographical area of
1068605 ha. The land use pattern of Beed district for the year 2015-16 is given at
Table 1. Table 1 describes, 1026784 ha of total geographical area is under gross
cropped area. In Beed district, agriculture is the primary land use category and about
81% (866225 ha) of total geographical area is under net sown area. The area under
forest cover is only 2%, while the area under wasteland and other uses makes up 6%
and 11% of the total district area, respectively.

Table 1. Land use pattern of Beed district (2015-16)

Area under agriculture

Number

Name of | of the e o g © | Cropping
. . geographical Q —~ = EZL intensity
Tehsil EY-L o ) = o o forest
area (Ha) o= c = E] (%)
covered RG] E) 3 <=
2L | 8L |85
S| 88 |289
J & Zs |<S2
1 Beed 239 155316 131849 124299 7550 106 6082 8936 15999
2 Patoda 107 77326 67353 63313 4040 106 1842 10722 1449
3 Ashti 177 124695 151285 124382 26903 122 3187 0 0
4 Shirur 95 63015 68026 53829 14197 126 982 2771 5433
5 Majalgaon 121 94459 88697 72654 16043 122 0 6457 15348
6 Gevrai 193 140676 137643 118274 19369 116 463 2628 19311
7 Dharur 74 58096 44140 42047 2093 105 4351 4848 6850
8 Wadvani 49 48635 38833 32453 6380 120 1436 6087 8659
9 Ambajogai 107 106722 116282 69834 46448 167 3213 7395 26280
10 Kaij 135 125931 109677 101260 8417 108 35 10017 14619
Parali 73734 72999 63880 9119 1382 3121 5351

-

(Source: Agriculture statistic of state agriculture, DSAO BEED)



3.4 CROPPING PATTERN

There are three cropping seasons: Kharif, Rabi and Summer. Kharif season starts in
Second fortnight of June and lasts till first fortnight of October, Rabi season starts in
second fortnight of October and ends in last week of February while summer season
starts in March and ends by mid of June. The average cropping intensity of all tehsils
in Beed district is 119%. Cotton, Soybean and Pigeon pea are the main crops taken
during Kharif season while Sorghum, Wheat and Chickpea are the main crops of

Rabi season. Fruits and Sugarcane are the perennial crops. In Kharif season, cotton

is the major crop and occupies ~ 47% of crop sown area in the district. Soybean and
pulses are the other major crops sharing 27% and 13% of all kharif season sown area,
respectively. Cereal crops like wheat and sorghum are the principal crops in Rabi
season, occupying ~ 63% of rabi sown area followed by pulses like chickpea, and grams
with 32% of total rabi crop sown area. Vegetables are grown in only 1-3% of rabi area.
The vegetable crops include coriander, onion, okra, brinjal, tomatoes, green chilies,
turmeric etc. Sugarcane and different fruit crops (such as mango, pomegranate, sweet
orange, lemon, sapota etc.) are the annual and perennial crops covering an average
area of 29758 ha and 12320 ha, respectively (Appendix 1).

3.5 FARM HOLDINGS

The average size of holding in the district is 1.32 ha. Figure 4 presents the percentage
of total number and area of farm holdings under different categories. There is pre-
dominance of marginal and small farmers, constituting 52% and 22% of total farm
holders with 22% and 36% of total farm area, respectively. Medium and large farm
holders represent 17% and 1% of total farm holdings and 39% and 3% of total farm
area, respectively. The marginal farms are more vulnerable to climatic and non-climatic
stresses and risks.

51% | 22%

31%

—
(= ()

Figure 4. Farm holding numbers and area under different classes




3.6 IRRIGATION

In Beed district, gross cropped area is 1026784 ha, out of which 85% (871500 ha) area
is rainfed and 15 % (155284 ha) area is irrigated, respectively. Of the classified irrigated
area, 56% (87180 ha) area is partially irrigated, and 44% (68104 ha) area is gross
irrigated. Ambajogai, Ashti, Beed, Gevrai and Kaij tehsils having maximum cultivable
area are dependent on rainfall (Table 2).

Crop wise gross irrigated area is given in Table 3. Out of total irrigated area about 37%
is under other crops consisting fruits, vegetables and sugarcane. However, cereal and
fiber crops are having 22% and 19% irrigated area, respectively. Pulses and oil seeds
have 10% and 12% irrigated area, respectively.

About 81% of area is irrigated by groundwater while only 19% of area is irrigated by
surface water. The surface irrigation is provided through canals and reservoir lift from
major irrigation projects like Jaikwadi, Terna, Dhanegaon and Sina-Kolegaon. The
groundwater is mainly abstracted from dug wells. The total existing water availability
of Beed district is 1443 MCM, out of which 1420 MCM is from groundwater and 23
MCM comes from surface water (DIP report, Beed, 2016).

Table 2. Classification of area based on irrigated and rainfed area under tehsils of Beed district

Name of Irrigated Area (Ha Rainfed Area (Ha)
Block

Gross Partially Un Irrigated Or
Irrigated Irngated Irrigated/Protective Totally Rainfed

1. Ambajogai 5745 5240 10318 100215
2. Ashti 5126 4790 13767 132392
3. Beed 6396 5999 11498 113954
4. Dharur 4560 3990 3769 35812
5. Gevrai 11562 11093 9969 116113
6. Kaij 7700 7189 9006 92972
7. Majalgaon 10235 9788 7053 71409
8. Parali 6950 6511 6564 59486
9. Patoda 1964 1583 6295 59094
10.  Shirur 2265 1921 6053 59709

Wadvani 5601 4730 2888 30344

68104 62834 87180 871500

(source - Agrlculture Statistic, DSAO Beed)

Table 3. Crop wise irrigated and rainfed area in Beed district

Crop types Irrigated area (Ha) | Rainfed area (Ha) [ Total area (Ha)

Cereal 34449 302728 337177
Pulses 15807 142270 158077
Oil seeds 18043 161560 179603
Fiber 29439 264942 294381
Other (fruit/vegetable/

sugarcane 57546 57546

155284 871500 1026784



37 SOIL

The area under major soil groups with predominant cropping system is given in Table
4. It also shows constraints under each category. The light soil with shallow depth is
predominant in the district, occupying 44% of total cultivated area followed by heavy
soils with deeper depth covering about 26% area. Most of the crops cultivated on

light soils include sorghum, pigeon pea, bajra etc. Cotton, sugarcane and groundnut
are cultivated on heavy soil. The alkalinity is a major problem due to low infiltration
capacity and poor drainage. The rainwater stagnates on soil surface easily and leads to
difficulty in cultivation. Low pH with a deficiency of micronutrients is one of the major
problems in Beed district.

Table 4. Soil types and key cropping systems

Major soil | Soil depth | Area cov- | Season Cropping system | Constraints
groups (cm) ered (%)

. Kharif Cotton ~ Alkalinity prob-
Heavy soils 50 to 100 26 ) Groundnut lem, deficiency
Rabi Sugarcane of micronutrient

Cotton+ Green-

. gram Alkalinity prob-
' Khari Y P
xﬁglum 25 t0 50 19 f Soybean+ Pigeon lem, deficiency
i Rabi Pea of micronutrient
Soybean + Gram
Bajra + Pigeon
| | Kharif Pea ' Low PH with
Light soils ~ 7.5t025 44 _ Sorghum+ Pigeon deficiency of
Rabi Pea micronutrients
Bajra-Safflower
' Khari Salinity problem
Ve.r)/ light 0to 7.5 11 _f Bajra -Linseed deficiency of
soils Rabi

micronutrient

3.8 LIVESTOCK AND POULTRY

Large share of crop production in Beed district comes from the rainfed system.
Integrated farming activities like livestock and poultry production help to sustain the
rainfed eco-system. Livestock and poultry are assured sources of income to the small
farm holders. Cow, Buffalo, Sheep and Goat are the main livestock classes present in
the Beed district. In large animals, 476507 indigenous cows, 105573 Hybrid Cows and
240284 undescriptive Buffaloes are present in Beed district. In small animals, 11368
Goats and 66211 Sheep are in district. Poultry is another secondary source of income
from eggs and meat production. There are 977573 number of poultry birds in Beed
district.




3.9 AGRICULTURE RESEARCH ISSUES,
CHALLENGES AND KNOWLEDGE GAPS IN
THE DISTRICT

Some issues related to agriculture and knowledge gaps as identified by researcher
groups from Krishi Vigyan Kendra, Ambajogai, Beed are as below:

B Limited area under oilseed, pulses and cereals.

B Lack of awareness about nutrient deficiencies, their management though fertilizer
application, soil health card and fertility status of soil with reclamation measures.

B Lack of knowledge in improvement of fruit quality, popularizing protective
farming, use of soil test based Integrated Nutrient Management (INM) in fruits
and vegetables, and hybrid seed production in vegetables.

B Lack of awareness about improved implements and machines to reduce the cost
of cultivation.

B Lack of drudgery reducing technologies for farm women and less knowledge about
improved tools/ implements to reduce drudgery.

Non availability of demonstrations and extension for technology transfer.
Awareness program for agricultural insurance scheme and subsidiary occupation.

Lack of awareness about Information and Communication Technology (ICT.
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Climate risk assessment is important in agricultural planning to mitigate the impacts of
climate variability and extreme events. Different climate and weather systems affect
farming decisions differently and hence, climate risk characterization is essential in
planning and mitigating the risks. The climate risk characterization was done using
climate data and in addition, stakeholders’ consultation was also undertaken to identify
the main climatic risks in major cropping systems (Appendix-2).

4.1 RAINFALL

Beed district receives rainfall from south-west and north-east monsoons. About 65%
of the rainfall is contributed by southwest monsoon, 30% from north-east monsoon,
and the rest as summer showers. Long term Indian Meteorological Department (IMD)
rainfall data of grid- 0.25°x 0.25° for the duration of 1981 to 2015 was used to study
block wise dry spells, excess and deficits rainfall events. The average annual rainfall of
the district is 753 mm. During this period, the average annual rainfall and rainy days for
each block are shown in Figure 5.

Across the blocks, average number of rainy days range between 42-56 days and rainfall
vary from 680-826 mm (Figure 5). Relative to district average, above average rainfall
takes place in Ambaojogai, Parli, Majalgaon and Dharur blocks and below average
rainfall in Ashti, Georai, Shirur and Patoda blocks. June, July, August and September are
the peak rainy months with average rainfall in the range of 130 to 170 mm per month
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Figure 5. Block wise average annual rainfall and rainy days for the period 1981-2015




across all the blocks of Beed district. October receives around 80 mm of rainfall with
average 5 number of rainy days.

The average annual rainfall for the district from year 1981 to 2015 is shown in Figure
6. The long-term trend line of average annual rainfall shows a decreasing trend in
annual rainfall from 800m m to 700 mm. Long term (1981-2015) seasonal rainfall
analysis is carried out and presented in Figure 7. The total average rainfall received
during Kharif and Rabi season in Beed district is 609 mm and 106 mm, respectively.
The trend of seasonal rainfall is seen decreasing from 1981 to 2015. The unseasonal
rainfall damages the long duration Kharif crops during harvest time. The average
annual number of rainy days for the district from year 1981 to 2015 are shown in
Figure 8. The long-term trend line shows a decrease in average annual rainy days from
53 days to 49 days.
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Figure 6. Trend of average annual rainfall in Beed
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Figure 7. Trend of average rainfall during Kharif and Rabi season in Beed
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Figure 8. Trend of average annual rainy days in Beed

41.1 EXCESS AND DEFICIT RAINFALL

Excess rainfall leads to flooding, soil erosion, risk to human life, infrastructure, loss of
crop and livestock production. Deficit rainfall raises drought concerns which may lead
to water deficiency and failure of crops. The rainfall is classified as excess, normal,
deficient or scanty as per the criteria proposed by IMD. Excess: +20% of normal or
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Figure 9. Excess rainfall years for every month from June to Dec, all seasons and annual during
the period of 1981-2015 for all blocks of Beed district




more, Normal: + 19% to -19% of normal, Deficient -20% to -59% of normal, and
Scanty: -60 % of normal or less. The analysis was carried out using long-term rainfall
data (1981 to 2015) for different periods: monthly from June to December, Kharif, Rabi
and annual season. Figure 9 shows the percent of years (35 years data from 1981-
2015) which witnessed excess rainfall events.

The district receives very low annual rainfall i.e., in the range of 700 to 750 mm,

and witnessed only 3 excess rainfall events during the period of 1981 to 2015 in the
Majalgaon, Patoda and Shirur blocks. Only 2% of the total geographical area of district
is flood prone (Amarnath et. al., 2017). However, the rainfall deficits during the period
of 1981-2015 is higher (60-80%) in the month of November and December as shown
in Figure 10. Ashti, Georai, Parli and Majalgaon blocks has shown a greater number of
rainfall deficit years. Rabi season is most vulnerable to deficit condition with 40-60%
rainfall deficit years.
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Figure 10. Deficit rainfall years for every month from June to Dec, all seasons and annual during
the period of 1981-2015 for all blocks of Beed district




4.2 DRY SPELL

Agriculture in Beed district highly depends on monsoon rainfall and exposed to risks of
dry spells and drought conditions. Prolonged period of dry spell has an adverse effect
on kharif crops l