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Abstract 
There have been growing awareness that the earth’s climate is changing at an 

alarming rate with several source of livelihood becoming vulnerable to the 

impacts of the change. It is against this background that this study analysed 

the impact of climate change on farming and fishing livelihood in Cross-River 

State with the aim of determining the perception of farmers and fishers about 

climate change the level of their livelihood vulnerability to its impact. The 

study adopted cross sectional household survey and multi-staged sampling 

techniques to sampled 400 (200 farmers and 200 fishers) respondents from 

three LGAs and eight communities. Data for the study was obtained through 

the use of questionnaire and structure interviews and were analysed using 

statistical tools of frequencies, means, percentages, and standard deviation as 

well as two types of livelihood vulnerability index rating. The sampled 

respondents had good perception of climate change with majority (72.75%) 

relating it to increasing daily temperature. Among the perceived impact of 

climate change on framing livelihood in the study area, decreased quantity and 

quality of crop yield with mean values of 3.75 was perceived to be of the highest 

effect of climate change by the sampled farmers while for fishing livelihood, it 

was increasing difficulty of access/increasing distance to fishing ground 

(3.72). The most favoured on-farm adaptation strategy by farmers was 
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changing of planting time (82.5%) and livelihood diversification for off-farm 

livelihood diversification (95%) while fishers also preferred to diversify their 

livelihood sources to non-fishery activities (75.5%). Both farming and fishing 

livelihood were found to be moderately vulnerable to climate change impact 

with overall livelihood vulnerability index (LVI) of 0.392 and 0.390 as well as 

-0.086 and -0.089 (for IPPC-LVI approach) respectively. Despite exposure to 

natural disaster (flood) and climate variability, social network remained the 

most important causal factor that explained farming and fishing livelihood 

vulnerability in the region by impacting negatively on adaptive capacity due to 

poor interpersonal relationship among the aquatic resources and farmers. It 

was recommended that; both farmers and fishers in the study area are advised 

to collaborate with one another, form associations or join existing relevant one 

as this would help them adapt to or cope with the impact of climate change on 

their livelihood through giving of all forms of assistance and sharing of 

information which will enhance their adaptive capacity. 
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Introduction 
There have been growing awareness 

that the earth’s climate is changing at 

an alarming rate. the Fourth 

Assessment Report of the 

Intergovernmental Panel on Climate 

Change (IPCC) affirms that climate 

change is no longer in doubt but is 

now unequivocally apparent based on 

evidence from scientific observations 

of increases in global average air and 

ocean temperatures (IPCC, 2007). 

Adejuwon (2004) observed that the 

issue of climate change has become 

more threatening not only to the 

sustainable development of socio-

economic and agricultural activities of 

any nation, but to the totally of human 

existence. The friction and crisis 

between herdsmen and farmers in the 

north central zone of Nigeria, is 

primarily a consequence of changing 

climate. This is because the north is 

getting drier and herdsmen have to 

move southward for greener pasture. 

Farmers on the order hand need to 

expand on their farm size in other to 

maintain a higher yield due to the 

danger pose by the changing climate.  

Nigeria meteorological agency 

(NIMET, 2016) predicts that the 
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country as a whole will witness late onset and early cessation, with the 

increasing uncertainty of the onset, cession and length of rainfall season, 

agriculture will be the most affected. Admagbe and Ujoh (2013) also noted that 

rainfall has been characterized by pronounced variability from year to year and 

place to place, and that onset of effective rainy season seems to have been 

delayed in an unpredictable manner in recent years without delay in cessation. 

The duration of rainy season (length of rainy season) as well as the annual 

amount/distribution and number of rain days also vary significantly.  

Many farmers in developing countries depend on traditional methods of farming 

which places them at a disadvantage with any alteration in nature. The 

Intergovernmental Panel on Climate Change (IPCC, 2007) observed that, the 

rising temperature, erratic rains, drought, floods, desertification and weather 

extremes will severely affect agriculture especially in the developing world. 

This is because most of the developing countries lack the capacity to predict 

and swiftly act in terms of extreme weather events.  

Climate change give rise to a lot of consequences especially in the technological 

less developed countries where human livelihood is still dependent on natural 

supplies. Corey, Pedram and Navin (2016) noted that 10% decline in global 

crop production between 1964-2007 can be accounted by climate phenomenon. 

Rainfall which is the most important variable of climate in connection to 

agriculture in the tropics has a great tendency to affect crops yield. The essential 

role of rainfall to crop production especially in the tropics is obvious, to a larger 

extent rainfall determine what, where, when and how to plant. This shows there 

is a strong relationship between rainfall and crop production. 

Rainfall is more important to agriculture in the tropics because it is highly 

variable in time and in space while other climatic elements are relatively stable. 

Rainfall is undoubtedly the most important climatic variable especially in the 

tropics and it has a far reaching influence on agricultural production (Adejuwon, 

2005). Zhang and Yao (2012) observed that rainfall not temperature account for 

the decline in China’s cereal decline. The change in the average yearly rainfall 

pattern of a place is known as inter annual rainfall variability and it is a reason 

behind most agriculture failure.  

Yield of crops keep decreasing all over the world and climate variability 

especially rainfall is seen as a major cause. Govinda (2013) noted that yield of 
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rice in northern Darchula district of Nepal decrease with decrease in rainfall. 

Vaidah, (2015) observed that “in terms of crops; yields are projected to decrease 

across Africa due to climate change, especially sugar cane, sweet potato, maize, 

rice and cassava production. International plant protection convention project 

stated that without appropriate adaption, Africa can witness up to 40% decrease 

in cereal production by 2015”. Ayanlande, Orimongunje and Adeoye (2009) 

also noted that inter-annual variability in rainfall has been the key climate 

element that determines the success of agriculture in Guinea Savanna ecological 

zone of Nigeria. Climate variability has been the most important determinant of 

the crop yields in Nigeria as well as in other parts of West Africa (Awosika et, 

al, 1994).  

Bassey (2009) observed that 40% of Nigeria’s gross national product (GNP) is 

obtained from agriculture and 70% of all African labour is employed in this 

sector. The dominant role of agriculture makes it obvious that even minor 

climate deterioration can cause a devastating economic consequence, because 

it is the mainstay of local livelihoods and gross domestic product (GDP). 

Agriculture becomes more vulnerable because in spite of recent technological 

advances, weather and climate are still the most important variables in 

agricultural production (Ayoade, 2004). Rain-fed agriculture is the common 

farming practice in Nigeria and the farmers lack basic knowledge of climate or 

science to be able to predict the changing pattern of the rains and its implication 

on crop yield.  

 

Materials and Methods  

Data Collection Method 

Structured questionnaire and structure interview were used to collect data for 

the study. The questionnaire contained relevant and well-structured questions 

aimed at eliciting responses that aid the understanding of the farmers’ 

perception and adaptation strategies and vulnerability to climate change issues 

in the study area, it was also used to obtain information on the indices of climate 

on livelihoods of the respondents. The questionnaire contained both open and 

closed ended questions. 

The second instrument which is the structured interview was also used to 

collected information from the respondents along with the questionnaire. The 
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interview guide was divided into three (3) sections each responding and 

soliciting data from the respondents according to the contributing factors to 

livelihood vulnerability. The rationale behind the use of the structured interview 

is rooted on the fact that “exclusive reliance on one instrument for data 

collection may distort researcher’s picture of the particular slice of reality under 

survey. It has been observed that the use of interview will go a long way in 

helping research subject to open up and air their views in a very magnificent 

way based on their experiences (Cohen & Manion, 1997). 

 

Method of Data Analysis 

Descriptive statistics (frequencies, means, percentages, and standard 

deviations) were used to analyse and report data.  

 

Results and Discussion  

Farmers and Fishers Perception of Climate Change in Bayelsa State 

Table 1: Respondents Perception of Climate Change 

Perception SA (%) A (%) D (%) SD (%) 

IND 

(%) 

Increasing temperature 

211 

(52.75) 

160 

(40.00) 

15 

(3.75) 0 (0.00) 

14 

(3.50) 

Sea level rise and 

flooding 

136 

(34.00) 

192 

(48.00) 

36 

(9.00) 7 (1.75) 

29 

(7.25) 

Increase health 

challenges 

137 

(34.25) 

187 

(46.75) 

35 

(8.75) 

16 

(4.00) 

25 

(6.25) 

Ecological dislocations 

157 

(39.25) 

127 

(31.75) 

20 

(5.00) 

12 

(3.00) 

84 

(21.00) 

Increasing agricultural 

challenges 

156 

(39.00) 

168 

(42.00) 

35 

(8.75) 9 (2.25) 

32 

(8.00) 

Melting of ice 

128 

(32.00) 

141 

(35.25) 

32 

(8.00) 

17 

(4.25) 

82 

(20.50) 

Coastal inundation 

89 

(22.25) 

131 

(32.75) 

39 

(9.75) 

32 

(8.00) 

109 

(27.25) 

Changes in precipitation 

pattern 

136 

(34.00) 

199 

(49.75) 

24 

(6.00) 5 (1.25) 

36 

(9.00) 
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Reduction of the green 

environment  

94 

(23.50) 

104 

(26.00) 

74 

(18.50) 

83 

(20.75) 

45 

(11.25) 

Desertification and 

Drought  

91 

(22.75) 

48 

(12.00) 

134 

(33.50) 

129 

(32.25) 

77 

(19.25) 

SA = strongly agreed, A = agreed, D = disagreed, SD = strongly disagreed, and 

IND = Indifferent. 

Source: Data Analysis 2021 

 

Table 1 shows the general perception of the sampled farmers and fishers on 

climate change in Obudu, Ekom and Calabar municipal of Cross-River State. 

Respondents are convinced that the temperature of the study area has been 

increasing. This was supported by more than half (52.75%) of them who 

strongly agreed to the notion and another 40% that was also in agreement. Only 

a few (3.75%) of the respondents were in disagreement with the notion while 

the 3.5% were indifferent to the question. A respondent in Obudu  LGA claimed 

that people can hardly sleep well at night these days without fan because of 

sweating as a result of increased temperature, most especially during the dry 

season, which was not the case in the past. This agrees with (Haque, Yamamoto, 

Malik, and Sauerborn 2012) that 95% of respondents’ in their study reported 

that heat during the summer has increased, while 65% reported that winter 

temperatures were warmer than their previous experiences. This claim is 

supported by scientific studies, which estimated that the earth’s temperature has 

increased by 0.3 to 1.1∘C since 1900 Ayoade (2003). More specifically, Odjugo 

(2010) observed that in Nigeria, the temperature increase is 1.1°C since 1901, 

while that of the globe is 0.74°C since 1860. This is also in agreement with the 

study of Oladipo (2011) that the country has been experiencing temperature 

increase of about 0.2 °C – 0.3 °C per decade in all its ecological zones. If the 

increase in average global temperature experienced in the last few decades 

continues unabated, it may lead to, among other things, a rise in the average sea 

level as a result of melting of polar ice and glacier and the thermal expansion of 

ocean water. In addition, global warming may result in significant changes in 

the distribution of precipitation worldwide Ayoade (2003). This is currently the 

situation in the study area where there are noticeable changes in precipitation 

pattern according to the respondents. The responses show that 34% and 49.75% 
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respondents strongly agreed and agreed, respectively, that precipitation patterns 

have changed over the years in terms of duration and intensity. 

The flood episode of 2012, which engulfs over 90% of the study area and most 

coastal settlements of Nigeria, was attributed partly to climate change, resulting 

from sea level rise and unpredictable precipitation pattern by environmentalists, 

government agencies, and other stakeholders. This probably explains why 82% 

of the respondents perceived sea level rise and flooding as potential impacts of 

climate change. Specifically, 34% and 48% of the respondents strongly agreed 

and agreed, respectively, while only 9%, 1.75%, and 7.25% respondents 

disagreed, strongly disagreed, and cannot say, respectively. The unpredictable 

precipitation pattern and flood episodes in Obudu, Ekom and Calabar Municipa  

of Cross-River State have posed serious challenges to agricultural practices, 

which have impacted negatively on the level of productivity. Although models 

project that agricultural production on the global scale will not be significantly 

affected, significant regional changes in productivity are projected. Agricultural 

models project productivity losses of up to 30% in a doubled carbon dioxide 

world in Africa and Latin America, where hunger and famine already exist 

today (Watson 1997). These projections are in line with what farmers and 

fishers are currently experiencing as revealed by interviewed respondents. 

Hence, 81% of the respondents strongly agreed and agreed that climate change 

increases agricultural challenges. Specifically, 39% were in strong agreement 

and 42 merely agreed as against 8.75%, 2.25% and 8% who merely disagreed, 

strongly disagreed and indifferent, respectively. 

A warmer world is projected to lead to a significant increase in the incidence of 

heat-stress mortality in cities and even more importantly to an increase in the 

incidence of vector-borne diseases such as malaria and dengue. Currently, there 

are over 300million new cases of malaria per year, with over 2 million deaths 

(Odafivwotu 2015). An increase in surface temperatures of 3-4°C could 

increase the incidence of malaria by about 25% and extend the geographic range 

of potential transmission (Watson 1997). Since Obudu, Ekom and Calabar 

municipal of Cross-River State are located in the tropics, where malaria is so 

prevalent, respondents believed that climate change could exacerbate the 

incidence of malaria and other diseases in the area, as the environment becomes 

friendlier to the rapid breeding of the vector-borne diseases. This explains why 
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81% of respondents strongly agreed (34.25%) and agreed (46.75%) that climate 

change increases health challenges. 

On reduction of the green environment, 23.5% and 26% of the respondents 

strongly agreed and agreed respectively, that there has been a progressive 

decline in the green environment of the study area. However, quite a 

considerable proportion (18.50% and 20.75%) of the respondents disagreed and 

strongly disagreed respectively, with the assertion that green environment in the 

study area is declining due to climate change. This finding concurs with those 

Bambale (2014) and Ikpe (2014) who in their studies in Kastina state and 

Sokoto state respectively noted that climate change is results to increasing loss 

of tree biodiversity in Northern Nigeria as against the South where problem of 

excessive rainfall and flooding is the case. Zonkwa (2012) and Bambale (2014) 

further noted that the extreme norths are expected to experience desertification 

and drought problem as against flooding and erosion among other problems in 

the south. This is reflected by the responses given by the respondents on the 

assertion of desertification where only a few strongly agreed (22.75%) and 

agreed (12%) to the assertion that desertification and drought are indicators of 

climate change in the study area. Conversely, majority of the respondents either 

disagreed (33.5%) or strongly disagreed (32.25%) with the assertion whereas 

the rest 19.25% were indifferent.  

 Respondents had quite a good perception of climate change in their localities. 

This can be partly explained by their direct experiences with most of the 

potential impacts of climate change in the study area, which is a coastal 

settlement and located in the tropics, where most of the potential impacts have 

been projected to be very severe. Table 4.3 also shows that ecological 

dislocation, melting of ice and coastal inundation were perceived by 71%, 

67.3% and 58%, respondents who either strongly agreed or agreed, respectively, 

to the assertions. Scientific investigations have identified temperature increases, 

sea level rise, flooding, health challenges, melting ice, irregular precipitation 

patterns, and desertification, amongst others as potential impacts of climate 

change (IPCC, 2005 and Nyelong, 2004). Obudu, Ekom and Calabar municipal 

of Cross-River State are coastal areas in the Niger Delta; therefore, the impact 

of climate change can easily be noticed in the area. Hence, respondents were 
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able to hold a good perception of climate change in their localities, based on 

their personal experiences of climatic variability. 

 

Perceived Indicators of Climate Change Impact on Respondents 

Livelihood 

This section explored the impact of climate change on livelihoods in the study 

area as perceived by farmers and fishers. 

Perceived Impact of Climate Change on Farming Livelihood in Bayelsa 

State 

Table 2: Mean Ratings of Climate Change Impact on Crop/Animal Farming 

Perception  Mean SD Decision  

Decrease quantity and quality of crop yield 3.75 ±0.827 HE 

Change in the choice of crops (specie) 

grown 

3.04 ±0.582 ME 

Decreased numbers of livestock 2.04 ±1.092 LE 

Late seed germination 2.13 ±1.045 LE 

Damage/breaking of plants, due to 

windstorm 

3.11 ±0.784 ME 

Post-harvest losses 3.06 ±0.723 ME 

Increased crop/livestock pest infestation 

and spread of diseases 

3.71 ±0.888 HE 

Death of young livestock/still birth 3.16 ±0.819 ME 

Disappearance of grassland for grazing 1.14 ±0.636 NE 

Increased animal mortality rate 1.88 ±0.722 LE 

Poor (quality and quantity) Livestock yield 2.78 ±0.807 ME 

Type of livestock raised 1.52 ±1.406 LE 

The duration for pregnancy (Gestation 

period) 

3.16 ±0.860 ME 

Increased cost of crop/livestock production 3.72 ±0.880 HE 

Changes in crop harvesting time/period 3.13 ±0.740 ME 

Flooding of farmland 3.60 ±0.906 HE 
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Weed growth 2.78 ±0.641 ME 

Cluster Response  2.80 ±0.844 ME 

Note: SD = Standard Deviation, High Extent (HE=3.50 – 4.00) Moderate Extent 

(ME=2.50 – 3.49) Low Extent (LE=1.50 – 2.49) No Extent (NE=0.50 – 1.49).  

Source: Data Analysis 2021. 

 

Table 3 presents the mean values of the rating of degrees of climate change 

impact on various aspects of crops and animal farming in the study area. It 

revealed that decreased quantity and quality of crop yield, increased cost of 

crop/livestock production, increased crop/livestock Pest infestation and spread 

of diseases and flooding of farmland were among the major indicators of 

climate change impact on crop and animal production in the study area with 

mean rankings of 3.75, 3.72, 3.71 and 3.60. Hence, they are considered areas of 

high climate change effect (HE) impacting the livelihood of crop and animal 

farmers in Obudu, Ekom and Calabar municipal of Cross-River State 

Conversely, the indicators of climate change impact on agricultural productivity 

with low effect (LE) according to respondents rating in the study area were:  late 

seed germination (2.13), decreased numbers of livestock (2.04), increased 

animal mortality rate (1.88) and types of livestock raised (1.52), while it was 

found that climate change had no effect (NE) on the disappearance of grassland 

for grazing, with a mean value (1.14). All other indicators of climate change 

impact on agricultural livelihood in the study area were found to be moderately 

affected (ME) as well as the overall climate change impact which had a mean 

value of 2.84. The standard deviation of all the items ranged from ±0.58 – ±1.41 

with an average standard deviation of ±0.84 (Appendix 2a); indicating that the 

respondents were not far from the mean and from one another in their responses. 

It is not unexpected that farming livelihood in the study area is associated with 

these climate change impacts given its location in the Niger-Delta region of 

Nigeria where excessive rainfall often results in erosion and flooding, thereby 

washing away to soil nutrients and causing farmers to spend more in improving 

the top soil nutrient in the area. Extended rainfall in the area also results in post-

harvest destruction of crops and flooding of farmlands affects the quality and 

quantity of crops produced. Lemke (2006) argued that due to climate change, 

regions which are already will become even drier while wet ones will receive 
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even more rain with the associated negative impacts on livelihoods. According 

to the climate scenarios. Niger Delta is a coastal/wet region thus receiving more 

wet periods than dry (drought). Hence the high moderate, low and no effect 

indicators as observed by the respondents.  

This finding is corroborated by those of Awosika (1995), Oladipo (1995), IPCC 

(2007), Uyigue and Agho (2007) and Bhusal (2009) who reported changes in 

rainfall pattern across the world, resulting from adverse effects of climate 

change which has affected cost of production as well as the quality and quantity 

of produce. Also, the findings are in agreement with Molua & Lambi, 2006; 

Christensen & Lettenmaier, 2007; Alcamo, Moreno, Nováky, Bindi, Corobov, 

Devoy & Shvidenko, 2007; Schlenker & Lobell, 2009; Idowu, Ayoola, Opele 

& Ikenweiwe, (2011), who reported that average weather variation has caused 

a drastic negative change to crop production. Furthermore, the findings are in 

line with works of authors such as Smit, Nabb and Smihers (1996), Frank, 

Mader, Harrington and Hahn (2002) and Idowu, Ayoola, Opele and Ikenweiwe 

(2011) that stated that climate change affects the range of animals reared, causes 

increased occasion of pest and diseases, discomfort to animals as well as 

increases animal mortality rate. 

 

Perceived Impact of Climate Change on Aquatic Resources/Farming 

Livelihood in Cross-River State 

Table 3: Mean Ratings of Climate Change Impact on Aquatic Resources/ 

Farming 

Indicators Mean SD Decision 

Stocking rate of fingerlings 2.70 0.716 ME 

Stocking time and method for the 

fingerlings 

2.22 1.219 LE 

Type of fish raised 3.13 0.831 ME 

Breeding cycle and Egg hatchability 3.00 0.883 ME 

Quality and Size of fries/fingerlings 2.53 1.533 ME 

Growth rate of the fishes 3.16 0.710 ME 

Feed consumption 2.73 0.760 ME 

Feeding period/time 2.82 0.671 ME 
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Disease infestation of the fishes 2.84 1.350 ME 

Death rate in the pond 3.38 0.922 ME 

Quantity/Yield of fish 3.00 0.693 ME 

Pond temperature 2.70 0.902 ME 

Availability of water for ponds 2.02 0.767 LE 

Access/distance to fishing ground 3.72 0.954 HE 

Fish density in an area 3.71 0.982 HE 

Loss of fishing gear 2.14 0.945 LE 

Capsizing of fishing boat due to wave 1.19 0.936 NE 

Sizes of fish caught 3.02 0.644 ME 

Number of fish caught 2.97 0.676 ME 

Distribution of fish species in an area 3.78 0.837 HE 

Cluster Response 2.84 0.896 ME 

Source: Data Analysis 2021. 

 

Table 3 presents the results of the analysis on the respondents perceived 

indicators of climate change impact on fishing and fish farming livelihood in 

Obudu, Ekom and Calabar municipal of Cross-River State It was found that: 

changes in the distribution of fish species, increasing access/distance to fishing 

ground and declining fish density in a given area were the three major indicators 

of climate change impact on fishing and fish farming livelihood in the study 

area. The three indicators had a mean rating values of 3.78, 3.72 and 3.72. 

Hence, they were regarded as aspects of fishing and fish farming activities that 

are highly impacted by climate change in the study area. According to Ikehi 

(2014), with the changing conditions of water bodies in the Niger Delta region 

such as temperature, salinity and invasion of aggressive water species, the fish 

dominated region seems to be affected causing the fishes to move to different 

part of the water body thus forcing the fishing farmers travel a great distance to 

make a good catch. Capsizing of fishing boat due to excessive wave/storms 

during fishing with a mean rating value of 1.19 was considered a low indicator 

and least affected of climate change. The increased water wave in the region 

seems to have caused little or no capsizing of fishing boat. The low capsizing 

of boats could be attributed to the experience of the fisher men in the region as 
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most of them are good water navigators and fisher men/women. This view is 

supported by Uyigue and Agho (2007). 

 Apart from these indicators, the rest were indicators were considered to be 

moderately impacted by climate change. Furthermore, the standard deviation of 

all the indicators ranged from 0.64 – 1.53 with an average standard deviation of 

0.90; indicating that the respondents were not far from the mean and from one 

another in their responses. Climate change has impacted moderately and 

negatively on most aspects of fish production in the region. This view is shared 

by authors such as Awosika (1995), Uyigue and Agho (2007), Leon and Rota 

(2010), Sumaila et al (2011), Ruth, William and Mike (2012) who stated that 

adverse conditions will alter the conventional fish production and will result to 

decreased quality and quantity harvest. Generally, the findings on the rating of 

indicators of climate change impact on fishing and fish farming in the study area 

are supported by numerous findings from reviewed literature in this study such 

as Macfadyen and Allison (2009), Sumaila et al (2011), MCIP (2012) and Ruth, 

William and Mike (2012) who argued that that changes in water bodies due to 

climate change, will force the indigenous aquatic species to move to favourable 

locations while increasing the meddling of invasive species in the local area. 

 

Conclusion 

In line with the findings of this study, it was concluded that that majority of the 

farmers and fishers in the study area were within the active age bracket that are 

expected to understand modern adaptive strategies climate change impact take 

actions towards escaping being vulnerable. Also, farmers and fishers observed 

elements of climate change in the study area and refers to the change in climate 

currently experienced as, “bad” compared to what was experienced years back. 

Their perceived extent of impacts of climate change on farming and fishing 

livelihood was moderate and flooding is a major threat to sustainable livelihood 

in the region. As agricultural livelihoods become increasingly vulnerable to 

climate change impacts and risks, farmers and fishers resort to various strategies 

to offset the ill impacts on their earnings. Much of their adaptation and coping 

strategies were aimed at providing more livelihood opportunities to reduce their 

dependence on one aspect of farming/fishery livelihoods or even the entire 

aspects, so as to spread their risks and therefore improve capacity to sustain 
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their livelihoods. The fishers’ adaptation measures of decreasing fishing days 

and time on fishing grounds and exiting the fishery could also improve income 

and food security if time created is diverted to productive non-fishery activities 

including agriculture. This is most especially when the water level is at the point 

that endangers their lives and increases difficulty of access to fishing ground. 

The vulnerability of farming and fishing livelihood to climate change impact in 

the study area were moderate, although farming livelihood was slightly more 

vulnerable. Despite the exposure to natural disaster (flood) and climate 

variability, social network remained the most important causal factor that 

explained farming and fishing livelihood vulnerability in the region by 

impacting negatively on adaptive capacity due to poor interpersonal relationship 

among the fishers and farmers. Rural livelihoods need people-centric 

development to build climate resilience, that is, growth that diminishes poverty 

and reduces deprivation. Livelihood vulnerability of farmers/fishers can be 

offset by reducing climate sensitivity and enhancing their adaptive capacity to 

climate change impacts. In light of this study, it is clear that livelihood resilience 

of farmers and fishers in the study area, not only need policy attention for 

strengthening of both sector, but also facilitation in building social networks 

among the farmers and fishers. The problems of climate change are already 

evident with climate-related (extreme) events becoming more severe. 

Therefore, all should be done to properly address this issue for self-sufficiency 

in food production of the study area, and for export, thereby enhancing virile 

economy. 
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