Indian Res. J. Ext. Edu. 12 (2), May, 2012

101

Farmers Vulnerability to Flood and Adapted Mitigation
Strategy: A Critical Analysis

Aravinda Dabbadi* and B.K. Singh?

1. Ph. DScholar, 2. Principal Scientist, Division of Agril. Ext.,, CATAT, New Delhi,
Corresponding author e-mail: arvinda0709@gmail.com

ABSTRACT

Disaster is a combination of hazard and vulnerability. Vulnerability is the inability of individuals or social groups
to cope up with or adapt to disaster induced stresses placed on their livelihood and well-being. The study was
conducted in Kurnool district of Andhra Pradesh. Considering various individual (attitude, knowledge and skills),
and social (interconnectedness and cohesiveness) dimensions an index was developed to measure the vulnerability
of sample respondents. Results showed that fifty per cent of respondents are moderately vulnerable, about thirty per
cent are less vulnerable and about twenty per cent are highly vulnerable to floods. As majority of respondents are
vulnerable, long term measures, capacity building and training of farmers should be emphasized for better

preparedness and mitigation of floods.
Key Words: Floods; Vulnerability; Mitigation strategy;

A disaster is a result from the combination of
hazard, vulnerability and insufficient capacity or
measures to reduce the potential chances of risk. A
disaster happens when a hazard impacts on the
vulnerable population and causes d amage, casualties and
disruption. Anyhazard - flood, earthquake or cyclone
whichis atriggenngevent along with greatervulne rability
(inadequate access to resources, sick and old people,
lack of awareness etc) would lead to disaster causing
greater loss to life and property. For example; an
earthquake in an uninhabited deset cannot be considered
as a disaster, no matter how strong the intensities
produced. An earthquake is disastrous only when it
affects people, their properties and activities. Thus,
disaster occurs only when hazards and vulnerability
meet.

The term vulnerabilityhas its origin in the natural
hazards and food securityliterature. It is derived from
aLatin word vulnerable (to be wounded) and describes
the potential to be wounded physically and / or
psychologically. However, the term is viewed be yond
just gettinginjured orkilled by ahazard, envisaging the
livelihood pattem and impacts of hazards.

Blaikie (1994) describes vulnerability as the
characteristics of a person or agroup to anticipate, cope,
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resist and recover from the impact of anatural hazard.
It involves acombination of factors that determine the
degree to which someone’s life and livelihood is put at
risk by adiscrete or identifiable event in nature orin
society. While for Chambers (1989), vulnerability
represents the ability or not to modify the impacts of
disaster and the means to cushion risks. On anational
level, vulnerability manifests itself in poorer countries
due to lack of resources and capacity to respond. At
the communitylevel class, caste, gender, ethnicity, age,
level of education and access to resources all dete rmine
vulnerability (Blaike1994, IPCC 2001). The Inter
Govemmental Panel on Climate Change (IPCC) Second
Report mentioned that the vulnerability of a system
increases as the adaptive capacity decreases,
highlighting an inverse relationship with each other.
Drawing from above relationship vulnerability
assessment needs to include the indicators of adaptive
capacitylike technology, knowledge, wealth, and socio-
economic attributes. The IPCC Working Group II Third
Assessment report defines adaptive capacity as a
function of factors related to wealth, technology,
education, information, skills, infrastructure, access to
resources, and stability and management capabilities
(IPCC, 2001). Many studies have considered the
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determinants of adaptive capacity as indicators for
vulnerability assessment. Combining all these var ables,
the study aimed to examine the farmers’ vulnerability
to floods and also to stud y the mitigation mechanisms
adapted bythe farmers to cope with floods.

METHODOLOGY

The study was conducted in Kumool district of
Andhra Pradesh with an objective to examine the
famers’ vulnerabilityto floods and mitigation strategy
adapted by them. Four flood affected mandals were
selected randomly and two villages from each mandal
were randomly selected. Ten farmers were chosen at
random from each village thus constituting atotal sample
of eighty respondents. Data were collected through
interview method with the help of a structured sched ule.

For the purpose of the study, vulnerability was
operationall ydefined as the inability of individuals or
social groups to cope up with or ad apt todisasterinduced
stresses placed on theirlivelihood and well-being.

Considering the various dimensions of individual
(attitudinal, knowledge and skills), social
(interconnectedness and cohesiveness), availability of
physical resources and otherlivelihood suppott s ystems;
an attempt was made to develop an index to measure
vulnerability of sample respondents. Drawing from the
approaches of TERI (2003) and UNDP (2002), a
composite vulnerability index was worked out and
respondents were grouped underthe categories of highly
vulnerable, moderatel yvulnerable and less-vulnerable.
Foreach component of vulnerability(awareness about
disaster management, attitude towards disasters and
their management, possession of knowledge and skills
about mitigation mechanisms, social cohesiveness, and
value onentation like fatalism and egalitan anism, sub-
indices were worked out. The values of each indicator
were nommalized to the range of values in the data set

by applvinoe the fallowino farmul
Actual value - Mini. value

Index value = —
Max. value - Mini.value

Forthe indicator with negative connotation, index
value was reversed (1-index value). The overall index
was formed from weighted average of the sub-indices,
with weights derived from theoretical understanding.
The aggregated figure ranged from 0 to 1, where 0
signified highest level of vulnerability. The respective
weights for sub-indices were d rawn from lite rature and
experts’ opinion. The overall equation for the model
employed for the stud y was:
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v1=§(11.u@)

where, I =Sub-index

Wi = Weights of the sub-index and

n= No.of parameters =7 (Awareness, Attitude, Fatalism
Egalitarianism, Knowledge, Skills and Social
cohesiveness)

[¥17.6 +1*8.45+1*7.75 +1*6.34+1*23.94 + 1 *
23.24+1 %1267

Awareness

Attitude

Fatalism

Egalitar anism

=
Il

Knowledge of mitigation mechanisms
Skills in adaptation practices

Social cohesiveness

RESULTS AND DISCUSSION

Attitude towards disasters and their management:
Ninety percent of the respondents expressed agreement
with the statement that it was the duty of govemment
to take steps for preventing or handling any disaster,
while about onlyone-third (36.25%) showed agreement
with the statement that the communityhad alarger role
than Govemment in taking initiatives for effective
management of disasters. However, their agreement
with the statement that we should not run after gains at
the cost of nature, rather should strive to restore its
damaged majesty, with amean score of 3.71, gives some
ray of hope among the people to mend their ways for
ecological redressal. Agreement bynearly67 percent
of the respondents with the statement that there was
nothing that I can do personally for preventing or
managing disasters, reflects the helplessness orientation
among people of the area

The findings reveal that predisposition of the
respondents are mixed. Because of belief system and
personality orientation they showed attitude of
dependency on extemal source for management of
problem. Attitude forself-initiated adoption behaviour
could not be deduced from the result. Hence, it is
imperative to provide motivational, attitudinal and
infrastructural support to the people in ordertodevelop
theircapabilities forvillage-centric ad aptive mechanisms
and measures.
Value orientation:
Fatalism : Fatalism refers to belief in fate. Generally
due lack of education people believe in fatalism, thereby
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Table 1. Distribution of respondents according to their attitude towards disasters and their management (N=80)

S.No Statement SA A [8)D) D SD | Mean

L. The environmental crisis is an outward 5 49 3 A3 0 3.45
manifestation of the crisis of mind and spirit. ©6.25) | (61.25) | (3.75) (8.75) -

2 We should not run after gains at the cost of nature, 9 55 0 16 0 371
rather should strive to restore its damaged majesty. (11.25) | (68.75) - (20.00) -

3. The communityhas alarger role than Gove mment 7 2 0 4 3 277
in taking initi atives for effective management of 8.75) (27.5) - (60.00) | (3.75)
disasters

4. All farmers should deploy sustainable practices 18 L 0 14 0 387
formaintaining ecological balance. (225) (60) - (17.50) 0

5. Occurrence of floods is erratic and is be yond 2 45 0 13 0 3.95
control hence there is little scope for human (27.5) | (56.25) - (16.25) -
intervention.

6. The environmentis alow priorityforme as 3 4 0 36 0 314
compared to livelihood and other things in my life. (3.75) | (51.25) - (45.00) -

7. There is nothing that Ican do personally for 2 32 0 19 7 3.54
preventing or managing disasters. (27.5) | (40.00) - 2.75) | 8.75)

8. It is the duty of the Govemment to take steps for 32 40 0 8 0 42
preventing or handling anydisaster. (40.00) | (50.00) 0 (10.00) -

SA: Strongly Agree, A: Agree, UD: Undecided, D: Disagree and SD: StronglyDisagree.

Figures in parentheses indicate percentage

attributing the process and outcome of anyevent to fate.
Fatalism was measured on afive-point continuum and
subjects were asked to express their agreement and
disagreement with aset of five statements d rawn from
the modified scale of (Leiserowitz, 2006).

For about 59 percent of the respondents, the future
is too uncertain for a person to make serious plans and
about 58 percent believed that there is no use worrying
about public affairs and the ycould notdo an ything about

them anyway (Table 2). For about 54 per cent of the
respondents it didn’t make much difference if people
elect one or another political candid ate, fornothing would
change. 50 percent of them agreed that theyhad very
little control overtheirlife. About 48 percent felt that
life is like alottery. 35 percent of the respondents felt
that they are better off if the ydo not trust anyone.
Affirmation with these statements by a majority
reveals prevalence of value of fatalism among the

Table 2. Distribution of respondents according to value of fatalism N=80)

S.No Statement SA A UD D SD | Mean
1 The future is too uncertain for a person to 18 29 4 2 8 335
make serious plans. (225) | (36.25) ®) (26.25) (10)
2 It doesn’t make much difference if people elect 11 32 0 2 9 31
one or another political candid ate, for nothing (13.75) (40) 0 (35 (11.25)
will change.
3 Ifeel that life is like alottery. 15 3 3 31 8 3.07
(18.75) | (8.75) | @3B.75) (38.75) | @0)
4 A person is better off if he or she 7 2 6 2 25 255
does not trust anyone. 8.75) |(26.25) (7.5) (26.25) |(31.25)
5 Ihave verylittle control overmylife. 3 37 0 30 10 291
(3.75) | (46.25) - (375) [ @25
6 It is no use worrying about public affairs; 18 2 2 24 8 33
I cannot do anything about them anyway. (225) (35 (25) (30) (10)

SA: Strongly Agree, A: Agree, UD: Undecided, D: Disagree and SD: Strongly Disagree.

Figures in parentheses indicate percentage
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Table 3. Distribution of respondents according to their value of egalitarianism (N=80)

S.No |Statement SA A [8)D) D SD | Mean
L. What this world needs is a more 19 58 0 3 0 416
equal distribution of wealth. (3.75) | (725) - (3.75) -
2 I'support govt’'s effort to get rid of poverty. 14 46 0 19 1 3.66
17.5) (57.5) - (.75) | 1.25)
3. Isupport affirmative action. 24 52 4 0 0 4.25
(30.0) (65.0) (5.0) - -
4 Fimms and Institutions should be so organized 18 59 0 3 0 415
that everybody can influence important decisions. (22.5) | (73.75) - (3.75) -
5. If people were treated more equall y we would 19 58 0 3 0 416
have fewer problems. (3.75) | (725) - (3.75) -
6. The world would be amore peaceful place ifits 2 Y 0 4 0 4.25
we alth were divided more equally among nations. (35.0) (60.0) - (5.00) -
7. We have gone too farin pushing equal rights. 0 25 0 52 3 259
- (31.25) - 65.0) | 3.75)

SA: Strongly Agree, A: Agree, UD: Undecided, D: Disagree and SD: Strongly Disagree

Figures in parentheses indicate percentage

people. Such values only retard the development
process. Hence, it is essential to bring about change in
value orientation of people in orderto pave the wayfor
progressiveness. People should be motivated and trained
to take initiatives and have control over the processes
and outcomes.
Egalitarianism: Egalitarianism refers to value
orientation to equality. Measured on five-point
continuum with modified scale of (Leiserowitz, 2006)
the obtained mean values of more than 4 for most of
the statements amply indicate the affirmation of the
majority of the respondents about egalitarianism.
Similarly for the statement with negative connotation
with respect to egalitan anism- “We have gone too far
in pushing equal rights the mean score was 2.59
indicating that amajorityshowed disagreement with it.

Hence, it is deduced that a large majority of the
respondents held value of equality. Such positive value
in asocietyis highly appreciating as it facilitates equal
accessibility and distribution of common goods among
people. In times of crisis such value ornentation will
embolden the efforts and approach of people in making
adaptation and mitigation of adversities related to
disasters.
Social cohesiveness : Social cohesiveness among the
individuals was studied with information related to
inhabitancy pattern, kinship ties pattern and
interde pendence patte m.

A majority of them (58.75%) were original
inhabitants and 32.5 percent were old time immigrants,
which demonstrate strong linkage with the region (T able
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4). Similarl y kinship ties formajority of them (82.5%)
were local, which further strengthened the bonding in
the household networks. Healthyinte rde pendence was
observed in the village as reflected by reciprocity in
labour exchange and leasing of land. Cohesiveness
among the respondents and system is reflected from
the findings.

Table 4. Distribution of respondents according to their
cohesiveness (N=80)

Factors Nature of association No. %
Link with the region | Orginal inhabitant 47 | 58.75
Old time immigrant % | 325
Recentimmigrant 7 | 875
Kinship ties in Mostly local 66 | 825
the region Distant 14 175
Interdependence Labourexchange 36 | 450
in the village Food exchange 8 | 100
Service provision 15 [18.75
Leasing of land 21 2625
Cooperative farming 0 0
However, for promoting collective and participatory

interventions formitigation itis essential to strengthen
theirnetworks and develop groups and associations in
the area. Such collectives provide stability in the
communityand helpsin better ad justment and ad aptation
in times of crisis.

Level of dependence : The nature and extent of
dependence of the respondents on natural and social
capital was studied (Table 5). It was observed that
generall y there was dependence to a greater extent on
the resources for livelihood as drawn from the mean
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Table 5. Distribution of respondents on the basis of level of dependence (N=80)
Resources Level of dependence T To al Not d d M
Fully dependent 0 agreaterextent 0 alesserextent ot dependent ean

Cultivable land 38 (47.5) 26(32.50) 16(20) 0 3.27
Communityland 0 33.75) 11 (13.75) 66 (82.50) 1.21
Forest 0 0 0 0 0
River/ Canal 19(23.75) 37(46.25) 24(30.00) 0 2.94
Neighbourhood 0 29(36.25) 51 (63.75) 0 236
Village institutions 0 31 (38.75) 49(61.25) 0 239

scores above 2. A majority of respondents (47.5%)
were fullydependent and 32.5 percent were dependent
on alarger extent upon land for livelihood. About 24
per cent of the respondents were full ydependent and
about 46 per cent were dependent to a greater extent
on tiver or canal for irngation. All respondents had
dependence upon neighborhood and village institutions.
Hence, people need to be educated towards judicious
use of natural resources for sustainability. Also they
need to be sensitized forbuilding up social capital with
networking, reciprocity and linkage for better
cohesiveness and collective action for collective
preparedness and adaptation to crises emerging from
disasters.

Table 6. Distribution of respondents according to their
knowledge about mitigation mechanisms (N=80)

S. o L Possessed
MU Zall Ol IMCC all ST
No. No. %
1 Shifting to safe places 50 62.5
2 Receiving temporary relief 57 71.25
materals (food, water, clothes etc )
3 Health and sanitation measures g 53.75
4 | Disposal of carcass 33 4.25
5 Saving the seed 34 425
6 | Storing the food grains and fuel 37 46.25
7 Input, seed supply 38 475
8 Mixed farming 13 16.25
9 Adjusting cropping pattem 39 48.75
10 | Crop insurance 31 38.75
11 | Shifting the cattle to safe places 35 .75
12 | Storing fodder 24 30
13 | Cattle insurance A3 .75
14 | Building insurance 17 21.25
15 | Monetary compensation 73 91.25
16 | Soil reclamation and desilting of fields | 31 38.75
17 | Forming check bunds and rockdams | 16 20
18 | Planting trees on bunds 13 16.25
19 | Construction of infiltration conduits 3 3.75
Mean 321 40.13
Kngwledge of mitigation mechanisms |possegsed by
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the respondents : Mitigation mechanism is the ability
of an individual to cope up with the disastersituation to
reduce their effects. Under the circumstances of
increased frequency and intensity of floods, fammers
need to possess knowledge about mitigation mechanisms
forbetter preparedness and adaptation. It was observed
that majority of farmes knew about immedi ate me asures
taken during occurrence of floods like, shifting to safer
places, temporary relief, monetary compensation etc
(Table 6). However, a majority of them lacked the
knowledge of preparedness activities to cope with or
mitigate the adverse effects of floods like cropinsurance,
mixed farming, forming check bunds, construction of
infiltration conduits, soil reclamation etc. Hence, it is
imperative todevise suitable interventions like awareness
campaigns, training etc., for updating their knowledge
base on preparedness activities to facilitate better
mitigation.

Areas of skill or training needed : The training needs
of the respondents were assessed on three point
continuum of most needed, somewhat needed and not
needed with the respective weightage of 3, 2 and 1.
Most of the training need arcas identified obtained a
mean score above 2, signifying that the training needs
in the identified arcas were most needed bymajorityof
the respondents (T able 7). Based upon the mean training
need score, it can be observed in the table that soil
reclamation measures, organic farming, Integrated
Nutrient Management (INM), and Integrated Pest
Management (IPM), were identified as the most
important areas of training for enhancing mitigation
knowledge and skills. Training areas which cover soil
conservation practices, organic farming, INM appear
to be approprate for enhancing the adaptive capacity
of the respondents who are primarily the farmers.
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Table 7. Distribution of respondents according to their training need (N=80)
Areas of training need Most Needed Somewhat Needed Not Needed Mean
PM 45(56.25) 24(30.00) 11(13.75) 242
NM 49(61.25) 28(35.00) 3(3.75) 257
Entrepreneurship 32(40.00) 7@.75) 41(51.25) 1.89
Minorirrigation 41(51.25) 30(37.50) 9(11.25) 24
Post harvest technology 34(42.50) 21(26.25) 25(31.25) 211
Sustainable farm management 27(33.75) 18(22.5) 35(43.75) 1.9
Soil reclamation me asures 57(71.25) 17(21.25) 6(7.50) 264
Communitydisaster management 21(26.25) 30(37.50) 29(36.25) 1.9
Organic farming 52(65.00) 26(32.50) 2(2.50) 262

Table 8. Distribution of the farmers according to their
level of vulnerability (N=80)

Vulnerability hdex Intervals No. %
HighlyVulnerable (<0.49) 17 21.25
ModeratelyVulnerable (0.49-0.61) 40 50
Less Vulnerable (>0.61 ) 3 2.75

Vulnerability: It is evident from the Table 8 that a
majority of the respondents (50 %) were in moderately
vulnerable group followed by about 21 percentin highly
vulnerable group, while about 29 per cent were in less
vulnerable group. Lack of awareness, knowledge and
skill about mitigation measures and having very high
training needs in various areas of mitigation could be
the factors for their vulnerability. Adequate training
programmes in areas of preparedness and mitigation
need to be organized besides launch of soci al protection

measures to empower them forbetter pre paredness and
ad aptation to floods.

CONCLUSION

Majority of the farmers in the area are vulnerable
tofloods. Vulnerabilitymaybe due to lack of awareness,
knowledge and skill in coping mechanisms. Hence for
developing mitigation strategythe emphasis must be laid
upon socio-psychological empowerment of farmers
through motivational, attitudinal and infrastructural
supportin order to develop their capabilities for better
and community-centric adaptive mechanisms besides
developing competencies in acquining knowledge and
skills related to mitigation practices.
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