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Abstract  Study on disaster risk identification in agriculture and farmer’s perceptions and mitigation practices was 
lack on the perspective of Faridpur district of Bangladesh during this research. The purpose of this study was to have 
understanding of farmers’ perception and mitigation practices towards disaster risk and climate change impacts 
adopted by the victim community at Faridpur district of Bangladesh. Primary data was collected through individual 
household interviews, field observation and secondary data was attained by accessing the relevant information from 
different media sources. Results showed that the agriculture sector of the study areas are potentially exposed by 
different risk factors phenomenon e.g. drought, flood, insect/pests attack, lack of quality seed etc. Study has 
discovered variations in risk perceptions which are influenced by several socio-economic factors like age, gender, 
livelihood, level of education and socio-economic conditions etc. Recurring phenomenon of hazards and increasing 
threats to agriculture provided the farmers diversified opportunities to make their livelihood more sustainable. They 
are more aware about their risks and what they could do to reduce their exposure on the impacts of future disaster 
risks. Farmers have adopted different mitigation strategies e.g. changing cropping pattern, use of resistant/tolerant 
variety, good management practice, integrated pest management practices, use of hybrid variety etc. Risks 
assessment and utilization of such risk assessment results will be helpful to develop the most efficient farmer’s 
friendly risk management plan. Which will be benefited the country to establish climate smart disaster risk 
management in agriculture sector. 
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1. Introduction 
Risk results from the interaction of physically defined 

hazards with the properties of the exposed systems, i.e. 
sensitivity or vulnerability. In risk assessment, the focus is 
on individuals and social groups and understanding the 
probabilistic of the triggering event [26]. These 
interactions mean that different people are exposed in 
different ways to stresses and threats. Or more simply, 
who is vulnerable? To what? Risk equals the probability 
of climate hazard multiplied by a given system’s 
vulnerability. Although measurement of risk is clearly 
important, quantification does not always tell the whole 
story, and not all risks are quantifiable [1]. According to 
UNISDR, risk is the combination of the probability of a 
hazardous event and its consequences which result from 

interaction(s) between natural or man-made hazard(s), 
vulnerability, exposure and capacity [70]. It is important 
to consider the social contexts in which risks occur and 
that people therefore do not necessarily share the same 
perceptions of risk and their underlying risk factors. Risk 
assessment is an approach to determine the nature and 
extent of risk by analyzing potential hazards and 
evaluating existing conditions of vulnerability. ISO 31000 
defines risk assessment as a process made up of processes: 
risk identification, risk analysis, and risk evaluation. Risk 
identification is process that is used to find, recognize, and 
describe the risks that could affect the achievement of 
objectives [70]. Over the last two decades there has been a 
growing realization that disaster management is most 
effective at the community level where specific local 
needs, resources, and capacities are met [57,58]. In risk 
assessment, the focus is on individuals and social groups 
and understanding the probabilistic of the triggering event 
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[26,66]. Several studies have been revealed the positive 
outcomes of community based approaches for disaster 
management worldwide [59,60,61]. This present study 
focused on farmer’s risk and vulnerability analysis by 
understanding, planning for and adapting to a changing 
climate that individual agriculture farmer can take 
advantage of opportunities to reduce risks associated with 
climate-induced stresses [64].  Agriculture is the dominant 
economic activity in Bangladesh. Its role is vital in 
enhancing productivity, profitability and employment in 
the rural areas for improving the livelihood security status 
of the poor [53,54,55]. As the largest private enterprise, 
agriculture (crops, livestock, fisheries and forestry) 
contributes about 21% of the GDP, sustains the livelihood 
of about 52% of the labor force [56] and remains a major 
supplier of raw materials for agro-based industries. 
Agriculture is also a social sector concerned with issues 
like food and nutritional security, income generation and 
poverty reduction [47]. Agriculture sector is one of the 
threatened sectors due to the continuous threat of natural 
and manmade disasters and climate change and this sector 
will be remarkably affected due to climate change impacts 
resulting different climatic hazards/ disasters [62,63]. 
Many scholars in the world have studied the behaviors of 
farmers in coping with agriculture risks and their 
strategies adopted and farmers’ risk management 
measures and its affects and farmers’ financial risk 
management as well as informal risk-sharing mechanisms 
among family and friends [67,68,69]. This study explores 
the in detail assessment of the disaster risks at community 
level in agriculture-crop, horticulture, livestock and 

fisheries emphasizing the perception of the rural farmers; 
the people make sure that rest can have secured livelihood 
and ensured food and nutrition for their existence. 
Keeping in mind the importance of risk perception of 
agriculture farmers on the livelihood security to reduce 
disaster risk following research was carried out aiming 
with the following objectives- a) To identify and assess 
disaster risks in agricultural sector, b) To assess farmer’s 
perception on disaster risks in agriculture and c) To find 
out probable mitigation and adaptation options   

2. Materials and Methods 

2.1. Description of the Study Area 

2.1.1. Area, Location and Demography 
The Faridpur district is bounded on the north by 

Manikganj, Dhaka and Rajbari zilas, on the east by 
Madaripur, Dhaka and Munshiganj districts, on the south 
by Gopalganj and Madaripur districts and on the west by 
Rajbari, Magura and Narail districts. It lies between 23º 
17' and 23 º 40' north latitude and between 89 º 29' and 90 
º 11' east longitudes; consist of 8 upazila, 79 unions (Sub 
Sub-District) and 1,859 villages; 2,052.86 sq.km (792.00 
sq. miles) areas. Annual average temperature is maximum 
35.8°C and minimum 12.6°C; annual rainfall is 1546 mm. 
Agro ecological zone is12 which is Low Ganges River 
Floodplain area. Main rivers are Padma, Old Kumar, Arial 
Khan, Gorai, Chandana, Bhubanshwar and Lohartek [6].  

 

Figure 1. Five study areas- Faridpur Sadar, Boalmari, Char Bhaddrasan, Sadarpur and Nagarkanda of Faridpur District are shown in blue circles [28] 

This study was conducted at five upazila’s (Figure 1) 
namely Faridpur Sadar (20 respondents); Char Bhadrasan 
(19 respondents); Boalmari (30 respondents); Sadarpur 

(20 respondents), Nagarknada (11 respondents) under 
Faridpur district from 1st to 15th July, 2015. Faridpur Sadar 
upazila occupies an area of 412.86 sq.km. It is located 
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between 23º 29´ and 23º 34´ north latitudes and between 
89º 43´ and 89º 56´ east longitudes.  Char Bhadrasan 
upazila occupies an area of 154.65 sq. km. It is located 
between 23º 33´ and 23º 40´ north latitudes and between 
89º 53´ and 90º07´ east longitudes.  Boalmari upazila 
occupies an area of 271.73 sq. km. It is located between 
23º 17´ and 23º 32´ north latitudes and between 89º 36´ 
and 89º 48´ east longitudes.  Sadarpur upazila occupies an 
area of 261.29 sq.km. It is located between 23º24´ and 
23º34´ north latitudes and between 89º57´ and 90º11´east 
longitudes. Nagarknada upazila occupies an area of 
192.20 sq. km. It is located between 23º19´ and 23º24´ 
north latitudes and between 89º43´ and 89º56´ east 
longitudes [6]. 

2.1.2. Socio-economic Status of Faridpur District 
Urban population is 1, 95,247; rural population is 16, 

41,869; total household is 4,20,174; average household 
size is 4.51; population density is 2413/sq. km. Literacy is 
49% [6]. Main sources of income is Agriculture 58.60%, 
others sources are laborer, industry, business, transport 
and communication, service, construction etc [5]. The 
entire household suffered from income deficits - less 
income than the requirement of expenditure. Main Crops 
are paddy, jute, peanut, wheat, oilseed, pulse, turmeric, 
onion, garlic and coriander etc. Main fruits are mango, 
jackfruit, black berry, palm, coconut, papaya, banana, 
guava etc [6].  

2.2. Research Design 
A combination of quantitative and qualitative research 

methods were used because they compliment to each other. 
It therefore adopted an exploratory approach through 
employing in-depth semi-structured individual interviews 
to explore the development of farmer’s perception on 
Hazards and Vulnerability in agriculture sector. 
Quantitative research was used to address questions that 
were predominantly based on the objectives of the study. 
Examples include aspects surrounding disaster risk 
management, risk assessment and response and recovery 
as well as community participation and involvement 
within twenty villages of 100 individuals of Faridpur 
district.  In addition, this approach was used to collect 
sensitive data, such as gender roles, income and assets (i.e. 
livelihoods). Farmers were selected randomly.  

2.3. Methods of Data Collection 
The method guarantees that different demographics of 

people are interviewed. The survey was careful to ensure 
that the people who participated volunteered and were not 
forced to be interviewed. Primary data was collected 
through questionnaire survey, in-depth interview during 
household visit of this study area and field observation. 
Additional information as secondary data was pertaining 
to the study was attained by accessing the relevant 
information from media such as journal articles, books, 
other research thesis and the use of recorded data, through 
Union Parishad (Local Government administrative office), 
Upazila Parishad (Sub-district Government administrative 
office), study areas and from various organizations 
working with this issue. The collected data was analyzed 
though computer by SPSS software. 

3. Results and Discussion 

3.1. Socioeconomic Conditions 
Farmer’s socioeconomic status and life style 

demonstrate their economic achievements, livelihood 
sustainability and development. This study has been 
observed the above problems of agriculture farmers in the 
Faridpur district of Bangladesh. Table 1 showed that 
among 100 farmers there were 56 % male and 44 % 
female; 40% were 31 to 45 years old; 31% were above 46 
years and 29% were 15-30 years old. Study showed that 
the middle aged farmer’s (40%) provided valuable 
information regarding existing risk and reduction 
measures and mitigation strategies regarding agriculture 
practices. Levels of education of respondents were 99% 
for higher secondary and their occupation was agriculture 
production. 75% farmers have the family size of 4 to 6 
members. Researchers reported that the ability of farming 
households to cope with disasters is also significantly 
impacted by family members’ experiences and their 
economic context at the village level [65]. In one research 
[77] factors affecting crop diversification were analyzed 
and reported that size of land holding, age of respondent, 
education level of respondent, farming experience of 
respondent, off farm income of respondent etc are the 
main factor of crop diversification. 

Table 1. Socio-demographic condition of the local farmers 
Parameters Percent 

Location and respondent percentage 

Faridpur Sadar 20.0 
Char Bhaddrasan 19.0 
Boalmari 30.0 
Sadarpur 20.0 
Nagar kanda 11.0 

Gender percentage 
Male 56.0 
Female 44.0 

Age group  (year) percentage 
15-30 29.0 
31-45 40.0 
Above 46 31.0 

Level of Education percentage 
Up to SSC Pass 99.0 
HSC pass 1.0 

Occupation  percentage 
Farmer/house wife 99.0 
Others 1.0 

Source: Surveyed data. 

3.2. Farming Systems 
Research data in Table 2 revealed farming systems of 

respondent agriculture farmers. Regarding total cultivable 
lands of respondent famers 46% owned bellow 50 decimal, 
32% above 101 decimal and 22% from 51 to 100 decimal 
cultivable lands. Considering homestead area- 45% 
farmers have up to 10 decimal and this is found highest 
number of respondent’s farmers. From other scientist’s 
[33] research it was concluded that Bangladesh is a land 
scarce country where per capita cultivated land is only 
12.5 decimals.  On average landless farmers owned up to 
0.22 acre land where family size is 4.8; marginal farmers 
owned 0.47 acres where family size is 5.1, small 1.63 
acres where family size is 4.9 and medium 3.42 acres 
where family size is 5.7. The net amount of area in crop 
farming of the country was found declining because of 
land-loss from river and coastal erosions and agricultural 
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land being used for urbanization [74] concluded by other 
researcher. 

Table  2. Farming systems of respondent agriculture farmers 
Parameters Per cent 

Total cultivable land  
up to 50 decimal 46.0 
51 to 100 decimal 22.0 
101 above decimal 32.0 

Homestead area 
up to 10 decimal 45.0 
11 to 20 decimal 32.0 
above 20 decimal 23.0 

No. of family members 
up to 3 13.0 
4 to 6 75.0 
Above 6 12.0 

Decision making gender 
Male 31.0 
Female 6.0 
Both 63.0 

No. of livestock  
Below 5 39.0 
6 to 10 37.0 
Above 10 24.0 

Yearly income (Tk.) 

Up to 1 lac (1285 US Dollar) 80.0 
1(1285 US Dollar) to 2 lac 
(2570 US Dollar) 16.0 

Above 2 lac (2570 US Dollar) 4.0 
Source: Surveyed data. 

In case of playing role in decision making (Table 2) for 
their agriculture related problems and implementation of 
any developing activities 63% case contribute both male 
and female, 31% only male and 6% case only female. 
Number of livestock of the respondent including animal 
and birds was below 5 for 39%, 6 to 10 was 37% and 
above 10 was 24%. In the study area 80% respondent’s 
annual income was above 1285 US Dollar, 16% 1285 US 
Dollar to 2570 US Dollar and 4% was above 2570 US 
Dollar. Study showed that besides crop agriculture, the 

livestock productions also contribute a great role in 
livelihood security and helps farmers in various disaster 
risk reduction. Previous researcher [19] suggested on risk 
mitigation techniques in agriculture and presented that the 
most commonly applied risk management strategy is 
diversification and risk-averse farmers particularly 
diversify their crop and livestock productions. By doing so, 
loss in one sector is relatively covered by productivity of 
the other sectors. From the previous research it was found 
[9] that farmer’s generally rare livestock and poultry in 
their house for the cash income and generally they sell 
these in order to meet household financial needs during 
disaster and when they have no income. 

3.3. Cropping Patterns and Risks Faced 
The attitude towards risk has an important influence on 

the cropping pattern choice of the farmers. A diversified 
cropping pattern is suggested as an important strategy to 
cope with risk and uncertainty associated with agriculture 
due to unpredictable change in climate [41]. Studies 
revealed three types of mix types cropping patterns in the 
study area- Pattern-A: Rice-Wheat-Lentil-Onion-
Sugarcane-Potato-Egg plant–Mustard-Mix Vegetables-
Jute; Pattern-B: Fallow-Rice-Wheat-Lentil-Sugarcane-
Potato-Egg plant-Jute and Pattern-C: Fallow-Rice-Wheat-
Onion-Sugarcane-Potato-Egg plant-Chilly-Mix Veg.-Jute 
(Figure 2). Rice, wheat, lentil, sugarcane, potato, eggplant 
and jute are common in three types of cropping pattern. 
Researcher’s [10] suggested diversification of crops as a 
risk reduction tool and inclusion of several species in a 
crop production plan can have the advantage of buffering 
low price in a specific crop. Farmers try to minimize risk 
from various sources in their own way, often by adjusting 
the cropping pattern and/or cropping season [48]. 

 

Figure 2. Percentage of respondent engaged with cropping patterns (Source: Surveyed data) 

Report from the research at Barisal district [72] of 
Bangladesh showed that, wheat needs comparatively less 
irrigation than Boro rice. Moreover, mungbean, mustard, 
lentil and grass pea produce reasonability good yield in 
rain fed condition. About 20- 25 % land becomes suitable 
for seeding wheat by first week of December. T. Wheat is 

a more profitable Rabi crop than other crops like grass pea, 
mustard, lentil. Farmers have earned the highest gross 
return from the Wheat –Aus rice -T. Aman rice pattern. 
Higher benefit was achieved from the pattern Wheat –Aus 
rice -T. Aman rice because of less production cost and 
high price of wheat grain, though three cereals crops could 
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exhaust soil nutrient so that Mungbean-Aus rice – T. 
Aman pattern may be alternate option to sustain soil 
health as well as productivity. As the medium low land 
and low land area [6], for Faridpur district of Bangladesh 
FAO researcher [73] suggested 10 (ten) types of cropping 
patterns e.g. medium low land: Potato - Boro - T.Aman; 
Wheat - T.Aman – Pulses; Oilseed - Boro - T.Aman; Boro 
- T.Aman – Mustard; Tomato - Aus – Vegetable and low 
land: Potato - Boro- B.Aman; Boro - T.Aman – Fallow; 
Kaon - T.Aman – Fallow; Wheat - Boro - T.Aman and 
Jute - T.Aman – Fallow. The impact of extreme hazards in 
Bangladesh and changes in cropping pattern along with a 
forecast of area to be distributed among various crops in 
2029-30 was analyzed [74]. He has concluded that the net 
crop area for the year 2029-30 was estimated at 7,430,000 
hector excluding a significant loss from coastal erosion. 
The distribution of total crop area among various crops 
since 1970s along with a forecasting for the year 2029-30 
was analyzed and was observed that the cereal crops (rice, 
wheat, maize, etc.) occupied more than 80% of total crop 
area during 1970 to 2007, which would not vary 
remarkably in 2029-30. The share of area under rice 
decreased during 1970s and 1990s, and increased 
thereafter. On the contrary, the shares of areas under 
pulses, oilseeds and spices increased during 1970s and 
1990s, and decreased thereafter. However, the area under 
rice was estimated a relative decrease in 2029-30, which 
was estimated an increase for pulses and oilseeds. On the 
other hand, the cropping intensity increased from 154 to 
177 during 1980-01 to 2005-06 [75], which was estimated 
to reach at 184 in 2029-30. Also recent tendency of lower 
rice consumption and its impacts on encouraging crop 
diversification in future was analyzed [74] and proposed a 
re-distribution of cropping patterns considering probable 
crop failure, water crisis and change in food habit in 
Bangladesh. An incentive policy for diversified crops 
farming and their intensification in all crop seasons was 
suggested. 

Researcher’s [49] provide four conclusions from 
cropping patterns adopted by small and marginal farmers: 
(a) they allocate larger proportion of their cultivated land 
to high value crops like vegetables and fruits; (b) they are 
seem to have comparative advantage in growing 
vegetables than fruits because of quick returns in the 
former; (c) they allocate larger proportion of rice and 
wheat than other farmers; (d) they allocate lower 
proportion of land to pulses and oilseeds. The analysis of 
data from the Figure 2 also showed approximately same 
result and revealed that in case of cropping pattern- A, 
highest 55% farmers are rice cultivar and 17% are Lentil 
cultivars-lower portion than rice. Rests are spices and 
vegetables cultivars.  In case of cropping pattern- B, 
highest 61% farmers are Jute cultivar and 21% are no 
cultivars, rests 18% are spices and vegetables cultivars. In 
case of cropping pattern- C, highest 33% farmers are rice 
cultivar, 21% are no cultivars, 15% are Chilly cultivars 
and rests are vegetable and spices cultivars. From the 
Figure 2 we observed that cultivation of rice in the 
cropping pattern-A is 55%, whereas in the cropping 
pattern-B and C in 05% and 33%. During the study 300% 
cropping intensity were found in some areas of Faridpur 
district. The fall in rice price together with the increase in 
cultivation cost e.g. fertilizer cost, seed cost, wages of 
farm labor turned rice cultivation is non-remunerative. In 

the cropping pattern-C, the respondent farmer’s showed 
more interest in cultivating Jute as a cash crop. Similarly 
in the cropping pattern-A farmers are more interested in 
producing different types of spices as cash crop. Farmers 
commented that to earn as much money as possible at the 
minimum cost and in the shortest time possible to avoid 
impacts of climate induced hazards and disaster are the 
major causes of change in cropping pattern. This study 
also indicate that spread of high-yielding varieties of crops, 
use of pesticides and fertilizers, substitution of men by 
machines, shortage of skilled workers etc have influenced 
in changing cultivation practices and crop pattern. These 
results are reinforced by an earlier study and presented 
that profit is the main significant factor of change in 
cropping pattern [42]. However, underlying all these has 
been the people’s attitude to agriculture. For the older 
generation agriculture was a way of life; while for the 
present generation it is a commercial activity due to adopt 
with climate change and to reduce disaster risk. Farmers 
are more aware then previous on DRR and CCA. In one 
research discussion paper [27] commented that at the 
previous time monetary income was not the decisive 
factor for cropping decisions. That time people cultivated 
their land only for family consumption. But the situation 
has now changed; in the present scenario, cultivation is 
mainly for income and profit generation. Farmers 
therefore take special care to select crops and crop 
varieties with better yields and tend them carefully, to 
obtain better yields.  

Table 3. Correlation (r) among the risk factors of different cropping 
patterns 

Parameters 
Cropping Pattern  

AxB AxC BxC 
Risks faced in 1 1 1 
Type of risks faced in 0.96 0.75 0.86 
How much risks for 0.92 0.55 0.82 
Mitigation of risks by famers 0.95 0.69 0.88 
All Factors 0.95 0.70 0.87 
Source: Surveyed Data. 

A choice of correct combinations of crops or cropping 
patterns can be used as a useful tool to minimize the 
possible devastations and damages from droughts and 
floods [48]. Table 3 showed the correlation between 
different cropping patterns according to the respondent’s 
perceptions. Linier correlations between cropping patterns 
revealed that correlation of cropping pattern AxB, AxC 
and BxC are strongly positive-95%, 70% and 87% 
sequentially i.e. in case of impact of all risk factor’s on 
cropping patterns- A, B and C will be approximately same. 

3.4. Cropping Systems and Risk Assessment  

Table 4. Risks faced in (%) different cropping patterns 

Parameters Factors 
Percent in Pattern 

A B C 

Risks faced in 
Yes 98.0 79.0 60.0 

No 2.0 21.0 40.0 
Source: Surveyed Data. 

Table 4 showed the risks faced in different cropping 
patterns according to the respondent’s perceptions. 
Respondent are practicing the cropping pattern-A of 98%, 
B of 79% and C of 60% experienced so many risks to 
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produce their crop. All three linier correlations showed 
perfectly positive results i.e. 1. This proved that adopted 
cropping patterns practiced by local farmers were not the 
location specific innovative mechanisms of sustainable 
adaptation but were alternative options. Previous 
researcher [21] commented that farmer’s are increasingly 
changing their livelihoods as alternative options -not as 
appropriate innovative options and which results no 
sustainable change in agriculture but almost compensation 
based adaptation practice. Innovative adaptation practices 
are almost absent in locality.  

Scientist [34] has represented how selected correct 
crops mix and cropping pattern has been adopted by the 
farmers to cope with risk of crop loss due to drought. The 
farmers were growing those crops which are highly 
drought-resistant. The farmers in the areas with scarcity of 
water put a larger area under mustard because of its lower 
use of water. They also adopted a mixed cropping system 
which allowed them to follow a flexible production 
schedule in terms of their responses to varying rainfall 
patterns. A large number of crops and their combinations 
are used to take care of climatic risk.  

 

Figure 3. Types of risks faced in different cropping patterns (%) (Source: Surveyed data) 

Figure 3 revealed that for the cropping pattern-A, 
farmers faced every year insect infestation (50%), 
different pathogenic disease infection (22%) and recurring 
disastrous phenomena, increasing frequency and intensity 
of different types of disaster like draught, flood etc. 
Farmers of  pattern-B of 79% faced many risks to produce 
their crop-42% faced insect attack, 15 % different 
pathogenic disease infection, 19% faced drought and other 
types of disaster (Figure 3). Farmers under the pattern-C 
type of cropping pattern asked faced different risks in the 
agriculture practices and of 27% identified insects/pests as 
the risk factors and high production cost for 19% were 
risks to produce third crops in a year (Figure 3). In a 
previous research [4] commented on the analysis of 
elements at risk that rice, vegetable, livestock and poultry 
production are faced flood, flash flood, drought and heavy 
rainfall hazards as well. Researchers [79] commented that 
higher or lower than optimum temperature situations, 
crops tend to respond negatively, resulting in a drop in 
yield. Excessive rain fall may cause damage younger 
plants and yield declines due to water logging and 
increased pest infestations. Draught, inundation can also 

hinder field operations.  The extent of crop damage 
depends on the duration of precipitation and flooding, 
crop developmental stage, and air and soil temperatures.  
The distribution and proliferation of pests are determined 
to a large extent by climate. Pests are any organism or 
microorganism- weeds, insects, and pathogens that harm 
or kill crops and reduce the value of crops before and after 
harvest. Most analyses concur that in a changing climate, 
pests may become even more active than they are 
currently, thus posing the threat of greater economic 
losses to farmers [79]. Adoptions of management practices 
are the most appropriate strategies to reduce these risks for 
growing crops were suggested by researchers [76]. Figure 4 
demonstrated that of 100 respondents, 40% farmers of 
Cropping Pattern-A claimed that they were affected by 
agriculture risks moderately, 32% affected by strongly and 
asked for rapid possible solution. From Pattern-B, 43% 
famers claimed that they are affected by agriculture risks 
moderately, 24% affected by strongly. From Pattern-C, 
46% famers claimed that they are affected by agriculture 
risks moderately, 8% affected by strongly.  

 

Figure 4. Amount of risks faced in different cropping patterns (%) (Source: Surveyed data) 
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3.5. Cropping Patterns and Risk Mitigation  
Regarding the possible solution against the identified 

risks in agriculture sector, 47% farmers were agreed to 
strengthen good management practice during crop 
cultivation, 31% farmers wanted to have training on 
integrated pest management, 15% use the tolerant/resistant 
variety and only 5 % suggested to use hybrid variety to 
mitigate the disaster risk (Figure 5) belonging to the 
Cropping Pattern-A. Farmers of Cropping pattern-B 
commented to strengthen good management practice (41%) 

during crop cultivation, 18% farmers wanted to get 
training on integrated pest management, 19% use the 
tolerant/resistant variety-could be able to overcome the 
situation and only 21 % were not aware about climate 
change adaptation, mitigation and disaster risk reduction 
practices. To overcome these risky situation proper 
management practice (32%), use of resistant/tolerant 
variety (19%) and participation in the IPM training (7%) 
to protect pest/insects could be helpful for reducing risks 
(Figure 5) commented by farmers of Cropping pattern-C. 

 

Figure 5. Mitigation of risks by famers in different cropping patterns (%) 

From the above discussion it can be concluded that the 
farmers are exposed in vulnerable condition and expressed 
to have appropriate measures to reduce the vulnerabilities. 
Above results reinforced by earlier studies [35] and they 
reported that the inherent problems in the agricultural 
sector are lack of finances, poor irrigation infrastructure; 
high cost of fertilizer, quality seed, lack of credit, insect 
and disease problem etc. Farmers who are living on 
agriculture and fish production they suffer a lot during dry 
season as drought, wet season flood, cyclone, inundation, 
flash flood is observed which destroyed livestock, cattle, 
paddy, trees and crops, and flood water swept away many 
crops [30]. FAO [18] suggested and emphasis on 
appropriate crop variety selection, good quality seed, 
timely planting or sowing, line sowing, appropriate 
fertilizer management, irrigation and drainage, weeding 
and  IPM as the examples of technologies, practices and 
approaches as important good agronomic practices for 
building resilient livelihoods for the farmer’s community. 
Researcher also commented that timely planting, timely 
irrigation, timely weeding  and timely harvesting 
constituting non-monetary good agronomic practices 
essential to adapt to increase the productivity, yield and 
profit suggested by other researcher [29,43]. 
Establishment of ‘Field school’ as demonstration plot and 
center for rice seed or seedling; extensive promotion work 
for farmers to adopt non-monitory adaptations measures  
[43],  providing credit facilities with soft loan [38] could 
be helpful to promote the adoption of good agronomic 
practices. 

3.6. Risks and vegetable production 

Vegetables production is one of the most widespread 
activities in homestead-based food production system. 

Previous research [46] found that homesteads are the 
resources. Poor farmers get about 50% percent [46] of 
their food and cash from homestead-based food 
production system likely to growing vegetables and fruits, 
rearing livestock, poultry and fishes and rising different 
varieties of trees and plants around the household that 
provide major share of livelihood especially for the poor 
farmers. Table 5 showed that among the vegetable 
production farmers 80% were told that they faced different 
risks in vegetable production. From the Figure 6 it was 
revealed that 51% farmers told about insect or pest 
infestation was the main risk factor where pathogenic 
disease was only 20%. In case of level of risk 34% faced 
strongly, 24% fairly and 22% moderately that could be 
reduced by adopting disaster resistance variety (42%), 
good management practice (22%) and training on 
agricultural improved technology like integrated pest 
management (15%). 

Table 5. Farmer’s perception on risks faced in (%) vegetable and 
wood tree production 

Parameters Factors Vegetables 
production (%) 

Forest/Wood tree 
production (%) 

Risks faced in 
Yes 80.0 59.0 
No 20.0 41.0 

Source: Surveyed data. 
The risk of crop losses from pest and disease are an 

important vulnerability for agricultural producers [14,20]. 
Other researcher [44] commented that a combination of 
pest and insects control techniques in a particular cropping 
system includes cultural practices, crop rotation, use of 
resistant varieties and chemical treatment only when there 
is a real need. The problems in homestead agriculture 
production identified and including lack of impute, money 
and knowledge [25]. Research [91] commented that insect 
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pest is one of the major causes for low production of those 
crops in Bangladesh and suggested to develop and use of 
eco-friendly, sustainable, socio-economic acceptable 
Integrated Pest Management packages and other good 

agronomic practices, which not only boost up the 
production of fruits, vegetables and flowers in Bangladesh 
but also ensure the quality of those crops [44,79,91]. 

 

Figure 6. Risks identification, analysis and mitigation on vegetable production 

3.7. Risks and Wood Tree Production 
A minimum of 25 % forest cover is suggested for a 

healthy environment, whereas the current forest cover in 
Bangladesh is assumed less than 10% [24]. In the study 
area the resource poor farmers have their own program for 
household forestation -wood tree plantation and told that 
59% (Table 5) faced different types of risks where insect 

infestation was 21%, lack of knowledge 16%, disease 
problem 6%, drought 5% and rests of the farmers faced 
flood, lack of quality seed, dwarf and cattle pest problems 
(Figure 7). Amount of risks faced 59% farmers where 
moderate 19%, strong and fair 30%. Proper management 
practices in right time (38%) and   use of resistant variety 
(10%) were suggested by the farmers to overcome this 
situation (Figure 7).  

 

Figure 7. Risks identification, analysis and mitigation on wood tree production 

The problems in homestead agroforestry were identified 
by other researchers including inappropriate technical 
knowhow, lack of knowledge on diverse variety [23], 
inadequate improved variety, and limited access in finance 
[93]. Suggestions are recommendations were plantation of 
multipurpose tree species to meet the demand for timber, 
fuel wood, fruit, fodder etc; women should be encouraged 
in homestead forestry than it could be better managed, 
since women are always available at home and seeds and 
seedlings should be collected form horticultural forest 
extension nurseries [93]. 

3.8. Risks and Social Forestations 
In the study area field observation showed that not 

always necessary that the farmer grows trees for fruit, fuel 
wood or timber (36%), but very often they (64%) are 
interested in growing trees to provide shade for the 
agricultural crops; as storm wind shelters; soil 
conservation; to use wasteland; to protect bank erosion or 

to protect soil degradation and also for economic motive. 
According to the FAO, community forestry has three core 
elements: provision of fuel and other goods essential to 
meet basic needs at the rural household and community 
level; provision of food and the environmental stability 
necessary for continued food production and generation of 
income and employment in the rural community [17]. On 
the other hand, due to improper tree plantation, a large 
number of deaths were caused by fallen homestead tree 
trunks during SIDR [2]. FAO Policy brief [16] 
commented that when forests are appropriately planned 
and managed, can withstand and protect against natural 
disasters of varying degrees and types.  

Table 6. Risks faced in (%) social forestation and fruit culture 

Parameters Factors Social 
forestation (%) 

Fruit cultivation 
(%) 

Risks faced in 
Yes 57.0 76.0 

No 43.0 24.0 
Source: Surveyed data. 
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Respondent farmers have their own forestation program 
on their own land and in the homestead area. Table 6 
showed that among 100 farmers 57% have experienced 
the production related risks in social forestation. They 
claimed that they faced the risks (Figure 8) like insect/pest 
infestations (28%) and destroyed their plantation and 

drought (10%) was another risk for lack of irrigation in 
winter season. 34% faced the moderate risks, 15% fair and 
8% strong which could be mitigated by proper 
management (29%) practices and taking risk reduction 
action plan for preventive measures like fertilization and 
cleaning management.  

 

Figure 8. Risks identification, analysis and mitigation on social forestation (Source: Surveyed data) 

Above findings are supported by other research [46] 
and stated that lack of irrigation facility had been 
identified by the respondent of the selected area as a 
severe constraint to the progress of homestead-based 
agriculture production system. Researchers recommended 
the measures against insects and pests are use of popular 
cultivar; training on improved management practices [92]; 

women should be encouraged in forestation activities than 
it could be better managed, and seeds and seedlings should 
be collected form horticultural forest extension nurseries 
[93]. 

3.9. Risks and Fruit Cultivation 

 

Figure 9. Risks identification, analysis and mitigation on fruit cultivation (Source: Surveyed data) 

Damage by pest and disease and traditional methods of 
farming are the two most perceived sources of production 
risk commented from the research [14] on economic 
analysis of risks in fruit and vegetable farming. 
Considering fruit culture 76% farmers (Table 6) were 
claimed to face some risks (Figure 9) where insect/pest 
attack 43%, pathogenic or parasitic disease 13% and lack 
of nutrient 11%. The levels of risks were strongly 33%, 
moderately 32% and fairly 11% respectively. Suggestions 
from the farmers (Figure 9) were proper management 
practice 26%, preventive measure 19%, use of resistance 
variety 15% and modern hybrid variety 5% could be 
mitigate and reduce the risks they face. Discussion with 
farmers it was revealed that they are interested in fruit 

culture because it helps them to use the fellow homestead 
area (33%); to use wasteland (22%); to protect bank 
erosion (9%) or to protect soil degradation (9%), reduce 
food and nutritional insecurity (10%) and makes them in 
financially solvent (17%) which reduce the disaster risks 
they face. Research [3] revealed that unavailability of 
quality seed of improved variety; drought and high 
temperature; lack of sufficient irrigation water; lack of 
proper knowledge in preparing compost; lack of finance 
are the limitations for vegetables, fruit and wood plant 
production i.e. homestead gardening. From the research 
[91] findings it was suggested to develop and use of eco-
friendly, sustainable, socio-economic acceptable Integrated 
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Pest Management packages and other good agronomic 
practices to overcome the situations. 

To determine the problems in IPM practices and 
probable suggestions for overcoming those problems 
research [80] was carried out and suggested by the 
researchers and respondents were- i) establishment of 
more IPM field school, ii) arrangement of farmers 
practical training, iii) introduction of IPM practices into 
the school/college academic course, iv) increase the 
farmers’ awareness on environment pollution and v) to 
ensure proper supervision of extension worker. As the 
important examples of technologies, practices and 
approaches to build resilient livelihoods for the farmer’s 
community need to emphasis on appropriate crop variety 
selection, good quality seed, timely planting or sowing, 
line sowing, appropriate fertilizer management, irrigation 
and drainage, weeding and  integrated pest management  
[18,43]; non-monetary good agronomic practices [29]; 
providing credit facilities with soft loan [38]; 
establishment of ‘Field school’ as demonstration plot and 
center for crop seed or seedling; extensive promotion 
work for farmers to adopt [43] non-monitory adaptations 
measures; location specific packages of technologies 
moving towards “prescription farming” [32] could be 
helpful to promote the adaptation of good agronomic 
practices to increase the productivity, yield and profit. 

3.10. Risks and Poultry Rearing 

Table 7. Risks faced (%) in poultry and Cattle rearing and fish 
culture 

Parameters Factors Poultry 
rearing (%) 

Cattle 
rearing (%) 

Fish 
culture (%) 

Risks faced in 
Yes 79.0 75.0 44.0 
No 21.0 25.0 56.0 

Source: Surveyed data. 
Development organization considered poultry as a 

potential activity for income generation among the 
landless, particularly destitute women, many of whom 
owned a few chicken [37]. In the rural area every farmer’s 
more or less rear poultry in their homestead area. During 
study 79% famers were found facing risks in poultry 
rearing (Table 7). Among the farmers 57% were faced 
different viral and bacterial disease especially fowl 
cholera, Newcastle disease, fowl pox etc. Also infestation 
of insect or external and internal parasite (18%) namely 
worm, mouse, tick, lice etc were found. Level of risk was-
34% strong, 23% fare and 22% moderate (Figure 10). 
Farmers who faced different diseases (57%) and parasitic 
infestation (18%) risks strongly (34%) or moderately 
(22%), they asked for diseases resistant and country 
adopted resistant poultry variety (39%) and suggested to 
take preventive measurement (32%) and should be follow 
the vaccination programs in right time (Figure 10).  

 
Figure 10. Risks identification, analysis and mitigation on poultry rearing (Source: Surveyed data) 

Major problems identified by different research in 
village poultry rearing in Bangladesh were high mortality 
and low productivity [50]; scarcity of feed and nutrition; 
lack of locally adapted breed, improper vaccination and 
hygienic management and lack of knowledge of modern 
management systems [15,81]; mismanagement, predation, 
and lack in modern medicine, traditional medicaments 
[82]. Despite the many problems involved in keeping 
poultry, almost all poor households, including the landless, 
own poultry, because it is an excellent tool for poverty 
alleviation. Use of locally available indigenous feed 
resources, ethno-veterinary medicine, educating farmers, 
good management practices [81,82], improved poultry 
housing, care of chicks, improved on disease prevention 
and control -particularly New Castle diseases and 
coccidiosis [84] can be viable options to improve village 
chicken in rural areas suggested by researchers.  

3.11. Risks and Cattle Rearing 
Dairy farming generates more regular cash income, 

while dairy production, processing and marketing generate 

more employment per unit value added than do crops [31]. 
Dairying is also considered a strong tool to develop a 
village micro economy of Bangladesh [39] in order to 
improve rural livelihoods and to alleviate rural poverty. 
During study 75% famers were found facing risks in cattle 
rearing (Table 7). 

Research revealed that cattle attacked by disease 
infestation like anthrax (50%), 21% by insect, external and 
internal parasite like worm, liver fluke, tick, mites, lice etc 
in the study area. Level of risk was- fair 35%, moderate 
33% and strong 7% that can solve by adopted 
suitable/resistance cattle variety (24%) and appropriate 
preventive measurement by vaccination (24%); need 
hybrid variety (14%) and good hygienic management 
(11%) could overcome the above mention risks (Figure 11) 
commented by respondent’s. Previous scientist reported 
from their research that diseases and parasite infestation, 
lack of vaccine [22], lack in livestock feed, green grass, 
improved breed, knowledge of scientific feeding and poor 
manure management are the most important constraints to 
rural cattle production [86]. Other researches [36,51,52] 
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commented that scarcity of feed and nutrition; lack of 
locally adapted breed and proper vaccination and hygienic 
management and lack of knowledge of modern 
management systems are the major constraints for small 
holder cattle and dairy farming in Bangladesh. Suggested 
possible solutions by the researchers are to practice 
integrated rice/forage production, cultivation of legume 
forages and feed storage, to transfer developed 
technologies to rural farmers, short training courses for 
farmers to appreciate the importance of improved manure 

management, hygienic management for diseases 
prevention and control, veterinary services etc [86]; the 
development of cooperative milk marketing system for 
betterment of the rural dairy farmers [87]; technical 
training in dairy feeding, health risks to humans for dairy 
keeping, and milk preservation; regular and consistent 
delivery of health services including veterinary and 
marketing services and strong and deliberate information 
asymmetry aimed to increase profit margins of the milk 
marketing [88]. 

 

Figure 11. Risks identification, analysis and mitigation on Cattle rearing (Source: Surveyed data) 

3.12. Risks and Fish Culture 
Aquaculture is widely considered to have the potential 

to reduce poverty and enhance food security [8,45]. 
Among the respondent farmers no one found to have 
supplementary livelihood as fish culture or they don’t 
have own experience of fish farming. Changes in the 
farming practices in the neighbor fish farmers and land 
scarcity encouraged them not to culture fish. From the 
neighbor farmers they came to know the risks faced the 
fish farmers.  Among 100 farmers, 44% faced risks (Table 7) 
like drought (31%), fish disease (7%) and flood 5%. Level 
of risk was- strong 23% and moderate 19% that could be 

solved through good management practice, suggested by 
39% (Figure 12) farmers. Researchers commented that 
extremely high levels of landlessness and lack in 
knowledge of improved management practices and 
diseases control in Bangladesh [7,85] limit the ability of 
the most resource-poor households to participate in small-
scale aquaculture. Other problems are mentioned [89] low 
growth and high mortality of prawn larvae, scarcity of 
snail in natural sources for feeding, high and uprising 
price of supplementary feeds and floods. Suggested 
possible solutions by the farmers and researchers [89] are 
use of alternate feed sources and further research for 
development. 

 

Figure 12. Risks identification, analysis and mitigation on fish culture (Source: Surveyed data) 

4. Conclusions 
The purpose of the study was to have understanding of 

farmers’ perception and mitigation strategies towards 
disaster risk and climate change impacts and adopted 
mitigation strategies by the victim community of Faridpur 

district of Bangladesh.  The agriculture sector of the study 
area is potentially exposed by different primary and 
secondary risk factors phenomena, such as drought, flood, 
insect/pests attack, different disease infestation, nutritional 
deficiency and lack of quality seed etc revealed in the 
analysis. The variations in risk perception also influenced 
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by several factors like age, gender, livelihood, level of 
education and socio-economic conditions etc. Present 
research revealed three types of cropping patterns as 
adopted by the agriculture farmers to cope with climate 
change and risk impact. Recurring phenomenon of hazards 
and increasing threats to agriculture production provide 
the farmers diversified opportunities to make their 
livelihood more sustainable. Farmers are more aware 
about their risk and what they could do to reduce their 
exposure on the impacts of future disaster risks. To ensure 
their food and nutritional security, farmers adopted 
different mitigation strategies like integrated farming 
system, changing cropping pattern, use of 
resistant/tolerant variety, good management practice, 
integrated pest management practices, use of hybrid 
variety, appropriate diseases prevention and hygienic 
measures etc. Future extensive field based research in 
these regards will fulfill the required information to get 
the most efficient small farmers friendly risk management 
plan which will be benefited the country to establish 
climate smart disaster risk management in agriculture 
sector. 
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