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Abstract

India has large droughtprone drylands that support climate sensitive livelihoods for local
communities. Climate variability manifested as unseasonal and low rainfall have caused heavy crop
loss for farmers. Aggravating this arenon-climatic risks like market price fluctuations, decreasing
land holding sizes due to fragmentation of househo&] andthe high dependence of farmers on loans
to meet the increasing input cost of agriculture.

This study presents an example of howagricultural practices in rural Maharashtra have been
transformed, and are still being transformed, in responseto the changing climae and to deal with
the additional stresses brought on bynon-climatic factors. This understanding isneededto bring
research into useto help design policies fa adaptation and mitigation, while alsodesigning projects
that aim to build the adaptive capacities of the people.

We used acommunity-engaging vulnerability assessment too{CoDriVEPD) to evaluate the climate
risks and vulnerabilities of socially differentiated groups. CoDriVEPD identified locale-specific
parameters and provided a score for selected indicators categorized undéve livelihood capitals,
presented as vulnerability cods.

Though farmers were categorized on the kss of their land ownership, social differentiation of caste

and community had important bearings on the type of livelihoods, their approach to agriculturand

access to resourceg all of which affected their vulnerability. Across all farmer categories¢aste and

O1 AEA1T OOATAET ¢ PI AU A T AET O OI 1A ET AAAAOO O OA
O A O E Jtheidrés@urce intensive practices are environmentally harmfulind adversely affect others

dependent on the same resources. Howevdreing greater risk takers, wherthese same groupsdopt

others to do the same.

Vulnerability assessments need to be conducted at smaller scales rather tHandistrict sas a whole,
as climate risks vary within the clusters. There is a need to adopt a mixed methodological approach
that integrates community engagement into analytical/academic research to develop appropriate
adaptation policies.
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About ASSAR

All authors of this working paper are team members in the ASSAR (Adaptation at Scale in SAnm
Regions) project, one of four hotspot research projects in CARKA The international and
interdisciplinary ASSAR team comprises a mix of research and practitien organisations, and
includes groups with global reach as well as those deeply embedded in their communities. The ASSAR
consortium is a partnership between five lead managing institutions the University of Cape Town
(South Africa), the University of EasAnglia (United Kingdom), START (United States of America),
Oxfam GB (United Kingdom) and the Indian Institute for Human Settlements (India) and 12
partners z the University of Botswana, University of NamibiaDesert Resarch Foundation of
Namibia, Reos Partners, the Red Cross/Crescent Climate Centre, University of Ghana, ICRISAT,
University of Nairobi, University of Addis Ababa, Watershed Organisation Trust, Indian Institute for
Tropical Meteorology, and the Ashoka Trust for Ecology and the Environment.

Working in seven countries in semiarid regions, ASSAR seeks to understand the factors that have
prevented climate change adaptation from being more widespread and successful. At the same time,
ASSAR is investigating the processegarticularly in governancez that can facilitate a shift from ad
hoc adaptation to largescale adaptation. ASSAR is especially interested in understanding people's
vulnerability, both in relation to climatic impacts that are becoming more severe, and to general
development chdlenges. Through participatory work from 20142018, ASSAR aims to meet the
needs of government and practitioner stakeholders, to help shape more effective policy frameworks,
and to develop more lasting adaptation responses.

Why focus on semi-arid regions?

Semtarid regions (SARs) are highly dynamic systems that experience extreme climates, adverse
environmental change, and a relative paucity of natural resources. People here are further
marginalised by high levels of poverty, inequality and rapidly changimsociceconomic, governance
and development contexts. Climate change intersects with these existing structural vulnerabilities
and can potentially accentuate or shift the balance between winners and losers. Although many
people in these regions already diplay remarkable resilience, these multiple and often interlocking
pressures are expected to amplify in the coming decades. Therefore, it is essential to understand what
facilitates the empowerment of people, local organisations and governments to adapt tfimate
change in a way that minimises vulnerability and promotes longerm resilience.

www.assaradapt.org
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1. Setting the Context

Drylands, which include arid and semiarid regions (SARs)z of which 90% are in developing
countries z cover AAT 6O tnb 1T £ %AOOESO 1T AT A OOOEAAA AT A AO.
people. Among dnfand subtypes, ecosystems and populations &ARsare the most vulnerable to

loss of ecosystem servicep 3 A AMERtindLiv@lihood sustainability in these regions is exposed

to a range of multifaceted and interconnected social, economic, politicahd environmental changes

that present significant challenges to researchers, policy makers, and mainly the rural poor.idt

necessary to understand the dynamic relationship between sociecological systems and
developmental strategies to help strengthetthe resilience ofd A I Blivelifbd@s, particularly at this

time of growing uncertainties around climate and nonclimate variability (Fraseret al, 2011).

India is one of the most droughiprone regions of the world about 69% of its geographical area fdbk
under dryland (arid, semiarid and dry sub humid)and receives less than 75&m of rainfall (MOEF,
2010). These areas are highly populated and the livelihoods of the people depend on rainfed farming.
These regions experience year to year fluctuations imagricultural production and, therefore, in
incomes. High dependeneon climate sensitive sectorsand the poor socio-economic and low bie
physical staus of the habitat makes therural poor the most vulnerable to climate change.

Drylands suffer from low and erratic rainfall, frequent drought, high evaporation, intense heat and
high winds. The soils are not conducive to intensive cropping. The density of both human and
livestock populationsis high as compared to the national averaggMOEF, 2010) About a quater of

) T AE A8 Oproh@distiicstat@ in Maharashtra, vhich has73% of its geographic area classified
as semiaridand about 84% of the total area underainfed agriculture. Trends indicate that the state
could face an increase in rainfall variability including drought and dry spells making agriculture
particularly vulnerable to climate change(TERI, 2014).

Owing to their low biophysical, social and technological statushe states of Maharashtra, Madhya
Pradesh, Karnataka, Andhra Pradesh, Bihand Rajasthan have low adaptive capacifynence are
more vulnerable to climate change. However, even within a region experiencinginslar
characteristics of climate change, the impacts are likely to vary because some ecosystems, sectors
and/ or social groups ae more vulnerablethan] OE A OO pt/al®004) 0 EeAnpacts of climate
change are transformed into differentiated outcomeshrough socio-economic structures defined by
social or political identities, age, gender, accessibility to resources and inftascture and others
(Ribot, 2010). Even within regions where incomes and adaptive capacities are relatively high, certain
groups of people can be particularly vulnerablgthese arewomen, children, and the elderlyFormal

and informal systems and institutons in India shape the capabilitiedor men and womenand of
people belonging to various communities differently. For example the stratified caste system

ET £ OAT AAO OEA ET AEOCGEAOCAIBAI BOEAEMADN 101 OARBRAMRGIOA AOTA A
weakest economic segment of rural society with limited access to education and financial
institutions,AT A 1 EOOI A SinreBASKGISGpA, 1907 EAAG |

The discourse on climate change has witnessed a shiift understanding the phenomenon from a
gender neutral perspective to one that currently seeks to understand gendered vulnerability. Limited

A N £ A ~ oA

vulnerability to climate change. The social structurdhat defines the roles and responsibilities of
10
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women, where they are directly dependent on natural resources such as fetching water and fuel
make women disproportionately vulnerable to the effects of climate change (Mearns & Norton,
2010). The impacts of climate cange may prove particularly severe for women.Impacts such as
increasing scarcity of water, reduction in yields of forest biomass, and increased risks to human
health; children, women and the elderly becoming the m&t vulnerable. With the possibility of decline

in the availability of food grains, the threat of malnutrition may also increase. All these would add to
deprivations that women already encounter and so in programmes, special attention should be paid
to the genderaspects(Gol,2008).

Vulnerability assessmentools may be usedat multiple scaleswhen adaptive planningis neededto
reduce climate and non climate stresses To design feasible and sustainable interventions that
emerge from vulnerability assessmentecommendations theanalysis must co® EAAO 1 1T AAI
needs and aspirations and their socio-economic contexs (Ribot, 2010). The concept of differential
vulnerability across social groups including genderin line with human wellbeing, also needs to be
incorporated in adaptation and devebpmental planning.Whenvulnerability is viewed from amulti -
dimensional perspective, itwill help to recognize, arrange, plan and channel the resources to improve
the capacity to adapt more effectivelySinghet al,2014).

This study attempts to understard vulnerability to climate change in the context of social
differentiation including gender, in selected villages in two districts in Maharashtra stateThe
research objectives of the study ar¢o:

1. Understand the risks faced by different categories gieople within a village and identify the
most vulnerable groups

2. Examine the past and current strategies employed by the respective groups to manage risks.

3. ldentify the enablers and barriers influencing decision making/ strategies ofhe various
social groups as theycope with the existing climate risks

11
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2. Methodology

2.1 Application of community based vulnerability assessment tool

The methodology for assessing vulnerability of a representative villages done using the CoDriVE
PD tool This is a participatory tool developed by Watershe Orgarization Trust (WOTR) for
assessing vulnerabilities of communities, villages and landscapes to climatic and rodimatic risks,
with a view to responding with locale specific adaptation plans. The application of th€olyiVE-PD
tool has four methodological steps

» Step 1builds a vulnerability context to understandchanges in environment and causedhis
step generates information on how livelihoods are changing and identifies the drivers and
pressures that trigger the chage. It also identifies the indicators affecting the adaptive
capacities of the community.

» Step 2maps climate risks, impacts and responsefhis involves engaging communities to
identify and map the major climate risks, their impacts and how they respont the risks the
region has been experiencing during the past decade. The step also involves a contextual
O1 AAOOOAT AET ¢ 1T &£/ OEA Aiii Ol EOEAOGS Al PET C
variability and risks. It helps to identify the responses that redue or enhance the
vulnerabilities of the natural resource base and of the community to long term climatic
variations.

» Step 3assesses the various indicators that demonstrate the vugrability of the community.
This step involves perception-based scoring ofthe indicators under five livelihood capitals
on a scale of 1 to 5 for all the social categories. The scores are then validated using information
from the baseline survey, census data and other secondary sourc&he vulnerability scores
are as follows:

Vulnerability context Score

Very high vulnerability 1
High vulnerability 2
Medium vulnerability 3
Low vulnerability 4
Very low vulnerability 5

* Finally, Step4 generates the vulnerability code.The indicators obtained from Step 3 are
grouped into five livelihood capitals. These are: the physical capital (e.g. infrastructure,
facilities), financial capital (e.g. incomes, access to credit, subsidies), natucalpital (e.g. land,
livestock, forest, water), humancapital (e.g. access to knowledge inclusivef traditional,
skills) and social capital (e.g. institutions, groups and networks). The final scorase derived
using the simple average of the scores obtained by the indicators listed in a particular capital.

12
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BOX 1

About the tool - Community Drive n Vulnerability Evaluation -Program designer ( CoDriVE-PD)

The framework of the tool CoDriVEPD is based on(1) Driver-PressureStatelmpact-Response
(DPSIREEA, 2007)(2)tEA 5+ $ADPAOOI AT O & O )1 OAOT ACEIT T Al
Framework (DfID, 1999), and (3)the) ) 3G@rQunity Risk Screening Tool: adaptation & livelihoods

Z CRISTAL (IISD, 2012).

CoDriVEPD helpsto make a quick but
precise assessment of the climate risks and
vulnerabilites of an area through
community engagement. Ithelps build a
vulnerability context; identifies climate
risks and trends;and builds an adaptation
response/coping mechanism inventory
that aids evaluation and tracking. It
provides a five digit multi-dimensional R
0001 1T AOAAETI EOQU AT AA g '
livelihood capitals (financial, human, 3 btatie £ understanding
natural, physical and social) and is backed f the system and is
by a list of localespecific resilience -
indications. CoDriVEPD has anemphass .
on identifying locale-specific indications, adaptation responses inventory Analytical Resaarch
thus reducing risks that arise from using
broad or pre-determined indices, which Figurel: Analytical Framework of CoDriVED
may prove inappropriate in local contexs.

Community Engagement

CoDriVEPD uses the systems thinking approach for managing the knowledge/information it
CAT AOAOAO8 O3 UOOAI O OEET EET C& -sévihg, WhicA ¢onsitiehsis®ad A |
in their entirety. It involves pattern finding, to enhance the understanding of and responsiveness to
the problem/issue at hand(Rubensteinrmontano et al 2001). Systemghinking is widely applied in
different scientific disciplines and is a potent approach to understaridg the system in reality. It is
based on the assumption that aanalysisof all individual elements of a system, as well as their inter
linkages and relationships, need to be taken into account for a holistic understanding of a system
(Schiuma et al. 202).

13
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2.3 About the area

This study is located in the Sangamnelukat of Ahmednagar district and Aurangabagand Paithan
talukas of Aurangabad district, Maharashtra, India. The study areas selected are sites where
development work was implemented by arNGO.In Sangamnerwe studied a cluster of 17 villages
covering a contiguous areaof 14,604 ha, inhabited by approximately 3,138 households. The
Sangamnertaluka lies in the rain-shadow belt of Maharashtra. It consists of an irrigated portion and
a plateau region. The latter is rainfed, semarid and drought prone and is the location of the study
site. The average annualainfall is this region is 560.7mm. In Aurangabaddistrict, a cluster of 10
villages covering an area of 252 ha having 920 households was selected. These are in the
Aurangabad and Paithartalukas. Though administratively these are twotalukas, the villages are
actually contiguous and have similar conditions. The average annualrainfall in Aurangabad is
725.8 mm.

2.4 Typologies within the study sites

When assessingthe vulnerabilities within a landscape, biephysical differences exist between
villages, despite them being contiguous. These includecation of villages within the catchment,
topography (slope), soil erosion status, natural @getation cover,wastelands water-body spread
area, groundwater status and accessibility to market These distinctions indicate variations in the
vulnerabilities of the resource base and its people in general, which are further exacerbated due to
the climate risks in the area. Once the typologies are identified, representative villages are randomly
selected for assessing their vulnerabilities.

Typology mapping resulted in the identification of two typologies each inhe Sangamner and the
AurangabadPaithan clusters respectively (Figure 2 and Figure 3). The typologies differ in terms of
location in the catchment, vegetation cover, groundwater status and accessibility to mats (Table
1). In the Sangamner cluster]1 villages fall in Typology 1(upper catchment of Mula river)and six in
Typology 2 (middle and lower catchments of Mula river) while in the AurangabadPaitan cluster,all
the villages ae located inthe upper catchment of Godavari river and the villages were categorized
into typologies based on thé& access to markets. Villages ifiypology 1 were farther from markets
than villages in Typology 2. Three villagesare locatedin Typology 1 ard seven in Typology 2.

Within each typologyrepresentative villages wererandomly selectedfor applying CoDrivePD.

1 Atalukais an administrative division demarcatedby the state revenue department at sudlistrict level.
14
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2.5 About the selected villages

The following section describes thecharacteristics of therepresentative villages of each typolgy
that have been selected for applying the CoDriveD tool (Table 1). The representative villages
selected inthe Sangamnertaluka z Jawale BaleshwanTypology 1), Khandgedara and Borban
(Typology 2) z are located in the upper, nddle and lower catchments of river Mularespectively. The
nearest market place for these villages i&hargaon Borbanis nearest to the market centre (34 km
away) and Jawale Baleshwarfarthest (about 32 km away). The subsurface geology afawale
Baleshwa and Kandgedaravillages consists of hard massive basalt lava flow forming an undulating
landscape. This limits deepening of existing wells and digging of new wells. It escalates the cost of
such activities and is beyond the reach of small and marginalrfaers. In terms of social categories,
in the Sangamner areaBorban village is dominated by Other BackwardClass (OBC) category
(namely, Mali). In Khandgedara the population mainly comprises of the Forward CastéC)category
(Maratha) with a small percertage of Scheduled Tribe (ST) categorylahadev Kolj. The population
of Jawale Baleshwacomprises of FC Maratha) and Scheduled CastesSC;Mahadev Kolj in almost
equal proportion.

The representative villages selected in the Aurangabad cluster akacmer Tandal & 3which arein

the Aurangabadtaluka (Typology 1) andWanjarwadi of Paithantaluka (Typology 2). With regard to
the social groupsKachner Tandal & 3 have a homogenous population belonging to théimukti Jati
Nomadic TribegVINT) category Banjara). In Wanjarwadi the majority of the households belong to
the Forward Caste category Rajput). The nearest market to this cluster isAdul, with Wanjarwadi

being the nearest village to the market (4.1 km).

16
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Table 1: Characteristics of the representative villages

Typology Block & Village Characteristics Population (percent)
Typology 1: Sangamner » Over exploited 1027 (FG 52%; ST 47%)
Upper Jawale groundwater resources o
catchment of Baleshwar » dight soil erosion ;andlllessdll\f I al 70%
Mula River » Relatively far from market mat an argin o

Medium and Large 29%
centre
Typology 2: Sangamner » Over exploited 812 (OBGC 85%; ST 15%)
LO’ENE:n o Borban \ g;ourrldwa_tlerrres:ozrcw Landless 0%
cC)?I\SIuIaerivear = » Ne\;er ;:\(r)ll(e?cc()esr‘:?re Small and Marginal 100%
Medium and Large 0%
(Ghargaon
Typology 2: Sangamner » Groundwater status safe 301 (FG 70%; ST 30%)
ot e Landless 0%
Mula ri " y Small and Marginal 41%
ula river centre Medium and Large 50%
Typology 1: Aurangabad » Groundwater status is safe = 268 (VINT-100%)
O narea L ¥ FeLTOm LSO Landess
calonment area (13k“m Small and Marginai 68%
) Medium and Large 28%
Typology 1: Aurangabad » Groundwater status is safe 177 (VINT- 100%)
U|otpﬁrm i KachnerTanda3 & Fz(rjfrlon: mgrlietncent;e Landless 21%
(i tacsianceof Sl and wargraiss
: Medium and Large 24%
Typology 2: Paithan » Ground water status is safe 271 (FG 89%)
Upper Wanjarwadi » Accessibility tomarket

catchment area
of the Godavari

(4.1km)

Landless 4%
Small and Marginal: 53%
Medium and Large 44%

Composition of caste categories in the area: FC-Marathas, Rajputs OBC Mali; VINT=Banjaras

ST=MahadevKolis

2 According to the data obtained from the Groundwater Surveys Development Agency, the status of the gubwater has
been identified as oveexploited for Borbanand Jawale Baleshwagi.e. the extraction rate exceeds the recharge rate by
more than 100%) while for Khandgedarait is safe(i.e. extraction rate is 5670% of the recharge ratg.
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2.6 Data collection process

A total of 23 focusgroup discussions(FGD)were conducted with farmers kelonging to different
landowning and social categories, as well as women in the representative villagéhe FGDs were
conducted between September 2015 and February 2016Téble 2). The information gatheredwas
triangulated with secondary information obtained from baseline data and other data availablEom
the local line department officials.

The farmers were categorized based on land ownership. The aagories included large farmers
(>4ha), medium farmers (2 to 4ha) and small and arginal farmers (<2ha). Apart from the farmer
categories, the landless and womenwere considered as separate categories. The information
gatheredthrough CoDriVE-PD includal current and past data, sectomwide drivers and pressures of
change, trends in tempral climate risk mapping andtheir impacts on communitiesand an inventory
of adaption responses/coping mechanisms in the context of crop production, livestock production
and other nonfarm based livelihoods. Climatic and noftlimatic risks, their effects and the responses
of the communities as they cope with these risksvere also noted.

Table 2: Number of focus group discussions with different categories of farmers

No. of

Categories of farmers EGDs Villages

Large farmers 2 Jawde Baleshwar, Kandgedara

Medium farmers 4 Wanjarwadi, KachnerTandal andKachnerTanda3

Small and marginafarmers 6 Wanjarwadi, Kachner Tanda 1 and Kachner Tanda,
JawaleBaleshwar, KandgedaraBorban

Landless 3 Kandgedara JawaleBaleshwar

Women 8 All 6 villages

Total number of FGDs 23
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3. Results and discussion

3.1 Profile of the social groups

Though the farmers are categorized mainly on the basis of their land ownership, social differentiation
on the basis of cast&eommunities is also consilered, as it has important bearings on the type of
livelihoods taken by different groups. The caste categories present in the study areas are the FC, OBC,
SC and ST. Historically, landownership was closely associated with the social categories (caste)
where higher caste groups (FC) had large landholdings as cpared to lower caste groups (SC &T).

In the study areas, the large and medium farmers mainly belong to th&C(Maratha, Rajput) and a
small percent are of the Vimukta Jatiand Nomadic Tribes(VINT) category Banjara). Farmers
belonging to small and medium landholding categories include all caste groupgmely: ST Mahadev
Koali), OBC iali), FC Rajput) and VINT Banjara). However, division of households and land through
generations has resulted insmall and fragmented land holdings. Hence many largand medium:
farmers are now categorized under small and marginal lanrdwner categories. The villages studied
have a very high population of farmers beloging to small and marginal laneholding categories (ref

to Tablel).

In both the regions farmers belonging to large and medium lanéholding categories practice water
intensive crop cultivation (horticulture and commercial crops) and dairy production. On the other
hand, the smal and marginal farmers(except theMali, due to lack of irrigation facilities), practice
subsistence farmingrear small ruminants, and depend mainly on wage labour work for sustenance
(Table 3).

Table 3: Characteristics of the different farmer categories

Farmer : . . Wage
category Social category Agriculture Livestock labour
o — — —
= c c = [
Eg 58 <2 |8 £ &
c§ =0 c & S (el 3
o 2 S D D = M = Qe
— - C
£8 35 5% |8 Ex E
> = @) [ — (7))
O —
Large FC(Maratha) X X X
FCMaratha) X X X X
Medium | FC Rajput) X X X X (skilled)
VJINT Banjara) X X X X X
OBC Mali) X X X
S“:ja” ST Mahadev Kol X X X
an .
Marginal FC Rajput). X X X
VINT Banjara) X X X X
Landless ST (MahadevKoli) X X
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In Sangamnerthe FC Maratha), OBC Kali), and ST (MahadevKaoli) are the major social groups. In
the past (20-30 years earlier) farming practices and patterns were similar for all the farmer
categories irrespective of thecastesto which they belonged. Agriculture was completelyainfed with
subsistence cropsgrown. However, over the last couple of decades there has been a significant
change in the farming system. Agricultural practices among large and medium farmers hahecome
resource intensive with shifts according to crop preferences (horticulture and commercial crops) and
dairy production with crossbreeds. The OBCMali), who z owing to their small land holdingsz have
been categorized here as small and medium farmerstand out distinctly as they have been
cultivating pomegranate as a largescale monecrop. Livestock ownership among thems negligible.
The STcommunities (Mahadev Kol too were agriculturists with large landholdings in the past. But
over the years thgs have become marginal farmers or landlessvith the majority of them depending
on wage labor fortheir livelihood. They prefer to rear goats over cattle as a livelihood option.

In Aurangabad the predominant social groups arethe VINT Banjara) and FC Rajput). The VINT
(Banjara) were earlier nomadic, but over three decadegheyhave settled into agriculture and allied
activities. Being a nomadic pastoral tribe, theyeared large herds of cattle and goais the past They
possess good traditional knowkdge on animal husbandry. The FCR@jpuf) community in
Aurangabadon the other handis similar to the Maratha of Sangamner in terns of farming (focus on
cash crops)as well as social statusBt cotton is currently the most popular commercial crop grown
by all farmer groups of Aurangabadin the Marathwada region of Maharashtrawhich is an important
cotton-producing belt. While the medium farmers cultivate cotton, the small and marginal farmers,
particularly the VINT Banjara) now practice rainfed agricultu re, growing mostly food-cum-fodder
crops.Livestock holding among all farmers groupsexcept theBanjara, hasreduced significantly due
to declining water resources.

3.2. Climate risks to livelihoods, the impacts and current responses of
communities in the study sites

This section summarizes the climate events as perceived by community members during the focus
group discussions Table4). The impacts of theobservedclimate risks and the current responseso
these are detailed for agriculture, livestock production, livelihood and general quality of life and
human health. Coping mechanisms varied among the different social categories indicating their
adaptive capacity and vulnerability inrelation to the five livelihood capitals SeeSection 3.5)

Precipitation

The people inboth study regions have noted rainfall variability as unseasonal rainfall, reduced
seasonal rainfall and fewer rainy days in the monsoon, prolonged dry spells and high intensity
rainfall. The specific impats related to rainfall are as follows:

® Unseasonal rainfall Since 2008the rainfall has been erratic with frequent heavy downpours
at night (Aurangabad). The increased humidity has affectestanding crops as well as stored
grain. Morbidity of livestock has increased affecting their growth and metabolism. In the
context of human health, an increase in vecteborne diseases habeen reported, including
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health problems caused by consumption of spoiled grain and contaminated stored drinking
water.

* Reduedmonsoon rainfall and increasddry spells Since 2008, the total precipitation has been
decreasingin both regions, particularly in the number of rainy days during the monsoon.
Decreasing precipitation in both regionswas stated to cause drying of the vegetamn on
common and private landsReduced water availability in wells (for about 9 months a year or
less) and crop production losses were the main impacts reported. Scarcity of drinking water
for humans and livestock and food insecurity increaseddowever, in village Borban, the
production losses have seldom been experiencdiecausepomegranate can withstand high
temperatures provided irrigation facilities are available.

» Delayed onset of monsoarBoth regions have observed delayed onset of monsoonser the
past 8 years, which at times arrived in late August or even in early September. The impacts
experienced by the communities were dropin crop yields due to late sowing and the lack of
access to seed material of short duration crops (a contingent measyrePoor viability of
hybrid seeds haalso been reported, therefore farmers have had to invest in purchasing more
seeds than normally required. However, the latter two are nolimatic causes that aggravate
the climatic risks farmers face.

® High intensity minfall: This has beeneported in the early winter (November) every yearover
the past few years (except in the year 2014). The heavy rainfall caused damage to crops, water
harvesting structures andkaccha houses.

Temperature

® Warmer winters/reducing nunber of cold days in wintetCommunities shared that the winters
have not been as cold as in the past, particulartyer the past 8 years. Four months of cold
season have now reduced to barely one montfihe year 2014-15 witnessed almost no winter
with daytime temperatures reaching 30°C to 32°C in the month of January, particularly in
Aurangabad. Communities reported that all crops (wheat, coarse cereals, pomegranate,
cotton, onion) are affected in one way or another leading to production decline. As statbg
the people, in 2014 practically no wheat was produced, as winter did not even exist. What has
been observed for the first time is that the otherwise robust sorghum and pearl millet have
had reduced productivity. The warmer winters affected the floweringof pomegranate and
quality of the onion crop. However, as these crops are cultivated mainly by the large and
medium farmers who have better access to agricultad inputs (pesticides and other chemical
measures), the loss experienced by them was relativelgw.

* Increasing summer temperaturés another important climate risk reported by communities
since 2011.Excessive heat has been observed to affect agriculture production at various
growth stages, vegetation cover, livestock, water scarcity and livelihds in general. Heat
stress was more explicit in Aurangabad as compared to Sangamner and more among the
small and marginal farming category, children and the elderly. Increase in indoor
temperatures was also stated. While many houses are now constructedogiment, the roof is

3 Kacchahouses & made up of mud or hay stacks or tin roof.
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generally of metal/tin sheets, which greatly increaseslaytime indoor temperature in other
seasons.

In relation to the above climate risks, a few generassues were cited by communities that affected
their quality of life:

® Limited work opportunities for men triggered gambling and /or consumption of alcohol.

» Increasing debts were stated by some households as disrupting their happiness, particularly
when the emphasis was on commercial crop cultivation.

» As the public distribution system (PDS) partially meets their needs, crop loss and lowered
income increased their expenditure on food, thus adding to their financial burden.

» Prolonged general weakness resulted in the inability to work in the fields for long hours,
which further aggravated the loss of income and created the vicious circle of vulnerability.

Table 4 presents the impacts of the climate risks mentioned above and how farmers responded to or
coped with these risks.

Table 4: Climate risks and impacts as perceived by the communities and their responses

C::'Qrigigc Impacts Responses of Communities
PRECIPITATION
® Increased pest and disease attacks in = % Increasedpurchase anduse of
crops pesticides and fertilizers
» High investmentsmadein pesticides » Sought g@vernment scheme(e.g. crop
impacted income and human health insurance, loan waivej
# Crop loss and low quality produce # Increased expenditure on health care
resulted in loss of income for livestock:
* Spoilage of stored grairresulted in o for dairy cattle by large and
Unseasonal/ food and seedshortages medium farmers
erratic # Increased incidence of disease in o for goatsby small and
rainfall livestock marginal farmers
# High Morbidity in goats/milch animals = % Dependel on markets and the Public
resulted in loss of animals/income Distribution System (PDS)for food
# Increased vird and vector borne needs
diseases in humanshigh incidence of = % Increased visits to
dengue, chikungunya, flu, allergies and hospitals/ expenditure
viral attacks in humans » Soughtunskilled wage labour work
# Sored drinking water was
contaminated
Reduced # Reducedseed germination # Increased application of fetilizers
monsoon # Crop dried in early stages # Crops re-sown (more quantity of
rainfall and # Increased production costs due tae- seed used peracre)
Prolonged sowing and /or re-application of # Changen crops grown
dry spells fertilizers to ensurecrop production # Improved production technologies
resulted in reduction of soil quality for onion production (e.g. mulching

& growing on raised beds)
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Breakage of checkdams, flash flooding
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Groundwater levels dropped

Water availability in wells was for6-7
months or less a year

Losses in crop production due to
reduced rainfall / water for irrigation
Gradual decrease in tree cover and
vegetation on common landsesulted
in fodder shortages

Shortage of drinking water
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Shifted from water intensive
commercial crops to short duration
crop varieties and rainfed food crops
(e.g. pearl millet)

Sowed onion in winter season

Use of drip irrigation

Deepered wells

Water for domestic purposes
supplied in tankers (government
supported)

Foodsecurity depended on PDS
Depended on wage labour works
Change in sowing dates

Re-sowing of crops

Increased nvestmentin purchasing
more seeds than required resulted in
increasedproduction costs

Shift to food cum fodder crops
(among small and marginal farmers)
Acces&d government schemes to
support high value crops
(horticulture crops)

Water from the river (Borban)
unsustainably extracted

Dependel on loans

Dependel on PDS for fod needs
Small and marginal farmers
dependda on alternate unskilled
livelihood sources (wage work)

Sde ofpoor quality grain and fodder
(if possible) andat very low prices
Purchase of food grain and deperet
on the PDS

Required loans for repair of houses
Sought unskilled wage laboufmen
and women of small and marginal
households)

Increased health care expenditure to
treat water borne diseases

Increased Investment in deepening of
wells/ digging new wells/micro
irrigation (large and medium

farmers)

Shifted from commercial crops to
food crops

Experimented with different seed
companiesz for cotton crop only
Gradually reduced the number of
milch animals (Rajput /Banjara)
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