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ABSTRACT

Understanding weather forecast information and adaptive strategies is crucial for making informed decisions to protect crops. This study sought to assess farmers’ knowledge and adaptive strategies in response to weather forecast information in agriculture. A sample of 120 farmers was selected from two villages in Sundarganj Upazila, Gaibandha District, using a multi-stage random sampling method. Data were collected through personal interviews in May 2025 using a structured interview schedule. Farmers’ knowledge was measured through questions developed according to levels of cognitive domain for assessing knowledge, as postulated by Bloom and revised by Anderson and Krathwohl. Pearson’s correlation (r) was used to test the relationship, multiple linear regression (enter and stepwise) analysis was used to identify the explanatory factors influencing farmers’ knowledge of weather forecast information. A four-point rating scale was used to assess the importance of adaptive strategies. Among the socio-economic characteristics of farmers, the level of education, household farm size, farming experience, training received, credit received, sources of weather forecast information, access to ICT tools, exposure to climate shocks, and availability of social support showed significant and positive correlations with their knowledge. Regression analysis confirmed that a significant portion of the variation in farmers’ knowledge of weather forecast information was explained by their level of education, sources of weather forecast information, exposure to climate shocks, and availability of social support. Most farmers rated adaptive strategies as moderately important, such as increasing farm monitoring during periods of expected weather risks, adjusting crop planting dates based on seasonal forecasts, and storing seeds or food in preparation for forecasted extreme events. These factors should be considered when implementing steps and formulating policies to enhance agricultural decision-making and improve farmers’ responses to climatic variability through the timely provision of weather information.
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1. INTRODUCTION

Climate change is a global concern that affects agricultural production, food security, and the livelihoods of millions worldwide (IPCC, 2014). According to the IPCC (2014), Bangladesh is one of the most susceptible countries in the world to natural disasters and climate risks. Its geographical location, expansive delta, vast plains, and low-lying lands combined with its monsoon climate and multiple large river systems have made Bangladesh highly exposed to natural calamities (World Bank, 2010). Floods, cyclones, tidal storms, river erosion, tornados, hailstorms, and droughts are common in Bangladesh, and they affect farm productivity on a regular basis (DDM, 2017). Weather and climate forecast information significantly affects agricultural production, crop efficiency, farmland value, and the profitability of agricultural systems (Arshad et al., 2017).

The advancement of weather and climate services is deemed essential by both national and international communities (Vaughan and Dessai, 2014; Ouédraogo et al., 2018; Bruno Soares et al., 2018; Vedeld et al., 2020; Nyadzi, 2018; Islam et al., 2013) to facilitate the planning and management of agricultural activities by anticipating flooding and other weather-related events (Gbangou et al., 2020; Paparrizos et al., 2020; Naab et al., 2019; Nyadzi et al., 2018; Rahman et al., 2020; Kundu et al., 2020; Kumar, 2021).

Multiple studies have investigated the potential of upgraded forecast information services to improve climate change adaptation and increase global agricultural output (Bruno Soares et al., 2018; Christel et al., 2018; Akter, 2022). Several research studies have examined the use of forecast information services in Bangladesh as a tool to enhance agricultural management decisions (Kumar et al., 2020; Akter, 2022; Akter et al., 2026). Research has shown that farmers face difficulties in understanding, interpreting, and effectively implementing forecast information in their farming operations (Archie et al., 2014; DAE, 2018; Akter, 2022). Although studies have been conducted in different regions of the world (Antwi-Agyei et al., 2021; Ouedraogo et al., 2021; Tarchiani et al., 2021; Bacci et al., 2020; Diouf et al., 2019) and some areas of Bangladesh (Kumar, 2020; Kumar, 2021; Akter, 2022; Akter et al., 2026) on the use of weather and climate forecasts in various farm management decisions, limited attention has been given to evaluating the knowledge level of farmers regarding forecast information and their use in different crop production decisions.

Accurate and timely forecast information can be a vital tool for farmers, enabling them to anticipate weather conditions and make informed decisions to protect their crops and livestock. Despite the availability of such forecast information, its effective use in agricultural practices remains limited due to various factors including lack of access, inadequate dissemination methods, and limited understanding of how to integrate this information into traditional farming practices. Farmers’ knowledge and adaptive strategies in response to weather forecast information holds significant potential for improving agricultural resilience and productivity. It underscores the importance of bridging the gap between scientific forecast data and traditional farming practices, ultimately contributing to sustainable agricultural development and food security. Considering the above concern the following specific objectives are drawn-

i. To determine the extent of farmers’ knowledge in response to weather forecast information in agriculture.
ii. To identify the influential socio-economic factors that may affect the farmers’ knowledge in response to weather forecast information in agriculture, and
iii. To identify and assess the various adaptive strategies farmers employ in response to weather forecast information in agriculture.

2. MATERIAL AND METHODS

This study employed both quantitative and qualitative research approaches in order to get a comprehensive view of the farmers’ knowledge and adaptive strategies in response to weather forecast information in agriculture. The quantitative survey approach was used for determining the extent of farmers’ knowledge and assess adaptive strategies in response to forecast information in agriculture and the effects of socio-economic factors on the knowledge level of farmers. Qualitative approach such as focus group discussions, identify the adaptive strategies used by the farmers based on forecast information, sources of weather forecast information, refine the survey instrument, and interpretation of survey results.

Fig. 1. Maps of Gaibandha district showing Sundarganj upazila and the selected union (Source: Authors estimation using ArcMap10.8)

2.1 Study Area, Sampling Technique and Data Collection

[image: C:\Users\Jahangir\Desktop\GTB Publish\Capture 2.PNG]The study was conducted in the Chhaparhati Union under the Sundarganj Upazila of Gaibandha district. Gaibandha is one of the most disaster-prone areas of Bangladesh, being affected by floods and other climatic events in every year. Out of seven upazilas of Gaibandha district, Sundarganj upazila was selected purposively because it is particularly prone to frequent and severe flooding, riverbank erosion, diversified agricultural practices and socio-economic conditions. The maps of the study area have been presented in Fig. 1.


A total of 901 farm households constituted the population from two study villages (Chamirer Bazar and Purbo Chhaparhati) of Chhaparhati Union. For sample selection, a multi-stage random sample selection technique was used. One hundred twenty farmers was selected randomly for the purpose of data collection following Cochran’s (1977) formula for sample size determination. The Cochran formula is:



Where,  is Cochran’s sample size recommendation.
For this study, Confidence level = 95%,  (the margin of error) = 5%,  (proportion of the population) = 10%,  = (1 - ) = (1 - 0.1) = 0.9, the -value for 95% confidence level is 1.96.

Thus,

= 138.3

Thus, the sample size for this study is


Here,	 is the new adjusted sample size, and  is the population size, and here it is 901.

n = 

So, the sample size is 120. The research budget, time, and quality were also considered in drawing the sample size (Lynn, 2016).

A well-structured interview schedule was prepared in advance for using as tool for data collection as well as the validity and reliability was checked before using for data collection. The interview schedule was pre-tested with 12 farmers (6 per village) by the investigator. The pre-test assisted the investigator in identifying difficult and problematic questions in the draft schedule; hence, the schedule needed to be corrected and modified in light of the pre-test results. Also, two checklists were created for FGDs for relevant information. Data were collected through personal interviews in May 2025.

2.2 Measurement of Variables

2.2.1 Measurement of the independent variables

Thirteen socio-economic characteristics of the farmers were selected as independent variables. The procedures of measurement of the selected independent variables are shown in Table 1.

Table 1. Measurement techniques for different independent variables

	Characteristics
	Scale or Scoring system

	Age
	Age of farmers measured in years

	Level of education
	Years of schooling from educational institution completed

	Household size
	Total family members in the household

	Household farm size
	Total cultivated area (hectares) by the farmer’s household

	Farming experience
	Total years of involvement in farming activities

	Annual household income
	Total yearly household income in BDT (Bangladeshi Taka) (‘000’ Taka)

	Organizational participation
	The score calculated by multiplying the extent of participation by the duration of participation

	Training received
	Total days attended in training programs

	Credit received
	Credit received in BDT (‘000’ Taka)

	Sources of weather forecast information
	Four-point rating scale was used, and the score was computed based on respondent’s extent of contact with 15 selected sources

	Access to ICT tools
	Construct contained 6 statements, Likert scale having 5 responses was used

	Exposure to climate shocks
	Four-point rating scale was used, and the score was computed based on respondent’s exposure with 10 selected statements

	Availability of social support
	Construct contained 10 statements, Likert scale having 5 responses was used



2.2.2 Measurement of the dependent variables

The dependent variable in this study was the farmers’ knowledge in response to weather forecast information in agriculture. This knowledge was assessed through a series of questions developed in accordance with the six cognitive domain levels for evaluating knowledge, as initially proposed by Bloom (1956) and subsequently revised by Anderson and Krathwohl (2001). These cognitive levels encompass remembering, understanding, applying, analyzing, creating, and evaluating. The methodology employed in this study was previously utilized by Akter et al., (2026), Roy (2017), and Ali (2012). Each cognitive level consisted of several closed-ended questions, with scores assigned based on the importance, difficulty, and depth of knowledge required. Participants were required to respond to a total of 21 questions. The scoring for the remembering and understanding levels ranged from 0 to 10 and 0 to 9, respectively. The applying and analyzing levels were scored from 0 to 16 and 0 to 15, respectively, while the evaluating and creating levels were scored from 0 to 18 and 0 to 21, respectively. Consequently, the total knowledge score across all dimensions ranged from 0 to 89, where a score of 0 indicated no knowledge and a score of 89 represented the highest level of knowledge. Respondents received full marks for correct answers, while incorrect and partially correct answers were awarded 0 and half marks, respectively.


A knowledge index was computed to understand farmers’ comparative knowledge. Six indices for six levels were computed. As questions under six levels differed, computed scores for each level varied. The Standardized Knowledge Index (SKI) was determined using the following formula:

SKI= CS/PS × 100

Where, 
SKI= Standardized Knowledge Index for a component
CS= Sum of the computed scores for a level of knowledge obtained by all the respondent farmers
PS= Sum of possible scores for a level of knowledge of all the respondent farmers

Possible SKI for a level of knowledge could range from 0 to 100, while 0 indicates no knowledge and 100 indicates very high knowledge.

2.2.3 Adaptive strategies of farmers in response to weather forecast information in agriculture

Adaptive strategies of farmers in response to weather forecast information in agriculture were measured through opinions on selected adaptive strategies in the interview schedule. A four-point scale was used to assess importance of adaptive strategies, with ‘3’, ‘2’, ‘1’, and ‘0’ scores assigned to indicate ‘high’, ‘moderate’, ‘low’, and ‘not at all’. The total adaptive strategies scores were computed for each respondent by adding his scores for all the strategies. The possible range of adaptive strategies scores could range from ‘0’ to ‘36’, where ‘0’ indicated less important adaptive strategies and ‘36’ indicated highly important adaptive strategies. From the identified adaptive strategies rank order was made based on the number of responses made by the farmers.

2.3 Data Analysis 

The collected primary data were coded, categorized, tabulated and analyzed scientifically. The local units were converted into standard units. The qualitative data from FGDs and pre-tested interviews were transferred into quantitative data by appropriate scoring techniques. The coded data were put into the computer for statistical analysis. The SPSS (25.0) computer program was used for analyzing the data. Various descriptive statistical measures such as range, frequency, percentage, mean, standard deviation (SD) and rank order were used for categorization and describing the variables. Pearson’s Product Moment Correlation (r) and Multiple Linear Regression were used for testing the relationship and the explanatory factors influencing the selected characteristics of the respondents and their knowledge in response to weather forecast information respectively. 

3. RESULTS AND DISCUSSION

3.1 Salient Features of the Socio-economic Characteristics of the Farmers

Farmers’ knowledge in response to weather forecast information in agriculture becomes affected by their socio-economic characteristics. In this study thirteen selected characteristics of the farmers were considered. Data presented in Table 2 indicates that the highest proportion (58.3%) of the farmers was in the middle age category and the majority of respondents (30.8%) had only completed their secondary education. The considerable proportion of the respondents (56.7%) belonged to medium size families and the great extent of the respondents (48.3%) in the study area had small farms. The majority of farmers (61.7%) had experience in farming up to 20 years.

The highest proportion (55%) of the farmers had high annual household income but the majority of farmers (98.3%) fell into the low category for organizational engagement. On the other hand, a disappointed proportion (59.2%) of respondents had no training whereas a satisfactory proportion (37.5%) had 1-60 days training. Data also revealed that the highest proportion (61.7%) of the farmers had received credit of 1-250 Taka. The highest proportion (85.8%) of the farmers had low to medium (1-30) sources of weather forecast information. Among the farmers surveyed, 35.8% exhibited low access to ICT tools, while a significant majority (57.5%) of the farmers experienced high exposure to climate shocks. In terms of social support availability, over half (55%) of the farmers indicated low availability.
Table 2. Socio-economic characteristics of farmers

	Characteristics
	Categories
	Respondents (n=120)
	Mean
	SD

	
	
	Frequency
	Percent
	
	

	Age
	Young (18- 35)
	27
	22.5
	45.26
	12.28

	
	Middle age (36-55)
	70
	58.3
	
	

	
	Old (above 55)
	23
	19.2
	
	

	Level of education
	Illiterate (0)
	6
	5
	7.65
	5.44

	
	Sign only (0.5)
	27
	22.5
	
	

	
	Primary (1-5)
	10
	8.3
	
	

	
	Secondary (6-10)
	37
	30.8
	
	

	
	Above secondary (above 10)
	40
	33.3
	
	

	Household size
	Small (up to 4)
	45
	37.5
	5.00
	1.59

	
	Medium (5-7)
	68
	56.7
	
	

	
	Large (above 7)
	7
	5.8
	
	

	Household farm size
	Landless (0.002-0.02)
	0
	0
	1.408
	1.99

	
	Marginal (0.021-0.2)
	13
	10.8
	
	

	
	Small (0.21-0.99)
	58
	48.3
	
	

	
	Marginal (1.0-2.99)
	34
	28.3
	
	

	
	Large (3 and above)
	15
	12.5
	
	

	Farming experience
	Up to 20 years
	74
	61.7
	20.4
	12.27

	
	21-40 years
	38
	31.7
	
	

	
	Above 40 years
	8
	6.7
	
	

	Annual household income
	Low (up to 150)
	15
	12.5
	452.03
	399.73

	
	Medium (151-300)
	39
	32.5
	
	

	
	High (above 300)
	66
	55.0
	
	

	Organizational participation
	Low (up to 6)
	118
	98.3
	0.49
	1.26

	
	Medium (7-12)
	2
	1.7
	
	

	
	High (above 12)
	0
	0
	
	

	Training received
	No training (0)
	71
	59.2
	11.93
	34.69

	
	1-60 days
	45
	37.5
	
	

	
	61-120 days
	0
	0
	
	

	
	Above 120 days
	4
	3.3
	
	

	Credit received
	No received (0 Taka)
	36
	30
	96.03
	146.31

	
	1-250 Taka
	74
	61.7
	
	

	
	251-500 Taka
	5
	4.2
	
	

	
	Above 500 Taka
	5
	4.2
	
	

	Sources of weather forecast information
	Low (1-15)
	51
	42.5
	19.68
	8.97

	
	Medium (16-30)
	52
	43.3
	
	

	
	High (above 30)
	17
	14.2
	
	

	Access to ICT tools
	Low (6-14)
	43
	35.8
	17.18
	7.19

	
	Medium (15-22)
	40
	33.3
	
	

	
	High (23-30)
	37
	30.8
	
	

	Exposure to climate shocks
	Low (0-10)
	28
	23.3
	18.84
	7.1

	
	Medium (11-20)
	23
	19.2
	
	

	
	High (21-30)
	69
	57.5
	
	

	Availability of social support
	Low (0-13)
	66
	55
	15.71
	10.48

	
	Medium (14-27)
	33
	27.5
	
	

	
	High (28-40)
	21
	17.5
	
	


SD= Standard Deviation

3.2 Farmers’ Knowledge in Response to Weather Forecast Information in Agriculture

Farmers’ knowledge was the dependent variable of the study. The knowledge score varied from 37 to 82, against the possible range ranged of 0-89. The mean score of farmers’ knowledge was 60.32 with a standard deviation of 9.42. The respondents were divided into three categories, using equal distributions of the possible range of farmers’ knowledge response score as shown in Table 3.

Table 3 reveals 60 percent of farmers had excellent knowledge, 40 percent had good knowledge and none of them had poor knowledge. Most respondents had secondary formal education but possessed excellent knowledge due to extensive farming experience.

Table 3. Distribution of the farmers according to their knowledge level in response to weather forecast information in agriculture

	Categories
	Respondents (n=120)
	Mean
	Standard deviation

	
	Frequency
	Percent
	
	

	Poor knowledge (Up to 29)
	0
	0
	60.32
	9.42

	Good knowledge (30-59)
	48
	40
	
	

	Excellent knowledge (above 59)
	72
	60
	
	



Fig. 2 shows that farmers demonstrated the highest knowledge in the remembering category (SKIs = 86.08), followed by understanding (70.93) and applying (68.39). Knowledge levels gradually declined in higher-order cognitive skills such as analyzing (62.61), evaluating (66.25), and creating (62.22). The mean scores follow a similar pattern, indicating stronger lower-level cognitive ability compared to advanced analytical and creative skills in using weather forecast information in agriculture.

SKIs- Standardized Knowledge Indices

Fig. 2. Level of farmers’ knowledge in response to weather forecast information in agriculture

3.3 Relationship between the Selected Characteristics of the Farmers and Their Knowledge in Response to Weather Forecast Information in Agriculture

The correlation coefficient test results between independent and dependent variables are shown in Table 4. Among the 13 individual characteristics of farmers, nine were significantly correlated with their knowledge, level of education, household farm size, farming experience, training received, credit received, sources of weather forecast information, access to ICT tools, exposure to climate shocks, and availability of social support were showed a positive relationship. Education level had a significant positive relationship with farmers’ knowledge, as more education leads to better knowledge. Educated farmers are more aware of using forecast information to minimize production risk. Similar results were found by Ali (2012), Roy (2017), Sarmin and Hasan (2020), Akter et al., (2026).

Farming experience showed a significant positive relationship with knowledge, as experienced farmers had more knowledge of farming activities. Ali (2012) and Sarmin and Hasan (2020) reported similar conclusions. Household farm size had a significant positive relationship with farmers’ knowledge, as larger farms help farmers become more acquainted with climate changes, broadening their knowledge of forecast information use. Das et al., (2019) and Sarmin and Hasan (2020) observed similar results. Training received showed a significant positive relationship with knowledge. Credit received showed a significant positive relationship with knowledge, as farmers who receive credit for farming objectives contribute to using predicted information in cultivation and sources of weather forecast information showed a significant positive relationship with farmers’ knowledge, possibly due to high exposure to forecasts information during training. Similar findings were observed in Akter (2022).

Access to ICT tools showed a highly significant positive relationship with farmers’ knowledge. Farmers who had better access to mobile phones, internet services, and digital media were more likely to receive timely and precise weather forecast information. Exposure to climate shocks showed a significant positive relationship with farmers’ knowledge in response to weather forecast information. Those who often faced climate-related challenges like floods, droughts, or erratic rainfall were more conscious of the value of forecast information and were more proactive in seeking and using it. Availability of social support also exhibited a significant positive relationship with farmers’ knowledge. Farmers who received help, advice, and encouragement from family, neighbors, farmer groups, or local organizations were more inclined to access and disseminate weather-related information.

Table 4. Correlation coefficients of the selected characteristics of the farmers with their knowledge in response to weather forecast information in agriculture

	 Selected characteristics

	Correlation coefficient with knowledge of farmers (118 d.f.)

	Age
	0.085

	Level of education
	0.481**

	Household size
	0.051

	Household farm size
	0.240**

	Farming experience
	0.257**

	Annual household income
	0.081

	Organizational participation
	0.055

	Training received
	0.260**

	Credit received
	0.336**

	Sources of weather forecast information
	0.648**

	Access to ICT tools
	0.626**

	Exposure to climate shocks 
	0.578**

	Availability of social support
	0.601**


**Correlation is significant at 0.01 level of probability




3.4 Factors Influencing the Farmers’ Knowledge in Response to Weather Forecast Information in Agriculture

The contribution of selected characteristics to respondents’ knowledge in response to weather forecast information is shown in Table 5 and 6. To determine factors influencing farmers’ knowledge in response to forecast information, a Multiple Linear Regression analysis (enter and stepwise method) was conducted.

The R square value was 0.654, with F-value of 15.426, significant at 0.001 levels. Multicollinearity testing used the Variance Inflation Factor (VIF), shown in Table 5. A VIF>10 indicates severe multicollinearity (Shrestha, 2020), but no multicollinearity problems were found. Multiple regression (enter method) analysis showed the determinant factors were level of education, sources of weather forecast information, exposure to climate shocks, and availability of social support (Table 5). The adjusted R-square value indicates these four variables explain 61.2 percent variance in knowledge in response to weather forecast information in agriculture.

The analysis showed farmers’ education level positively contributed to weather forecast information knowledge. Each unit increase in education level increases forecast information knowledge by 0.337 units. Education broadens the mind and increases observation, understanding, and decision-making in farm activities. Similar findings were found by Roy (2017) and Ghosh et al., (2020). The findings showed weather forecast information sources had a significant positive trend. Each unit increase in sources of getting forecast information increases forecast knowledge by 0.221 units. Similar findings were reported in other areas of Bangladesh (Akter, 2022; Kumer, 2021). The analysis revealed that exposure to climate shocks had a significant positive effect on farmers’ knowledge of weather forecast information. Each unit increase in exposure to climate shocks increased forecast knowledge by 0.325 units, indicating that farmers who experience more climatic events tend to seek and understand weather information more actively. Availability of social support showed a positive and significant contribution to weather forecast knowledge. Each unit increase in social support availability increases forecast information knowledge by 0.254 units. Farmers with greater social support through family, peers, or institutions demonstrated higher levels of understanding, as support networks facilitate information sharing, discussion, and collective learning.

Table 5. Summaries of the Multiple Linear Regression (enter method) Analysis

	Explanatory variables
	Unstandardized Co-efficient
	Standardized Co-efficient
	t value
	Sig. B
	Collinearity Statistics

	
	B
	Std. Error
	Beta
	
	
	Tolerance
	VIF

	(Constant)
	39.600
	2.843
	
	13.929
	.000
	
	

	Age
	.015
	.052
	.020
	.295
	.769
	.698
	1.433

	Level of education
	.337
	.118
	.195
	2.851
	.005
	.700
	1.428

	Household size
	-.101
	.368
	-.017
	-.274
	.785
	.839
	1.192

	Household farm size
	-.134
	.326
	-.028
	-.411
	.682
	.687
	1.455

	Farming experience
	-.022
	.053
	-.028
	-.409
	.684
	.688
	1.453

	Annual household income
	.000
	.002
	.009
	.139
	.889
	.771
	1.297

	Organizational participation
	.293
	.477
	.039
	.613
	.541
	.796
	1.257

	Training received
	.008
	.018
	.028
	.419
	.676
	.740
	1.351

	Credit received
	.005
	.004
	.070
	1.004
	.318
	.670
	1.493

	Sources of weather forecast information
	.221
	.085
	.210
	2.588
	.011
	.495
	2.022

	Access to ICT tools
	.195
	.110
	.149
	1.771
	.079
	.460
	2.173

	Exposure to climate shocks 
	.325
	.092
	.243
	3.541
	.001
	.692
	1.446

	Availability of social support
	.254
	.070
	.282
	3.612
	.000
	.533
	1.875

	R square= 0.654, Adjusted R square= 0.612, F-value= 15.426



For best model prediction, these four significant variables were included in the stepwise multiple regression analysis (Table 6). Results of stepwise multiple regression analysis (Table 6) shows that the most significant factor in predicting their knowledge was the sources of weather forecast information, contributing 41.5 percent. In contrast, the availability of social support was the second most influential factor, accounting for 10.3 percent of the prediction. Meanwhile, exposure to climate shocks and the level of education contributed 6.7 percent and 3.4 percent, respectively.

Table 6. Summaries of step-wise multiple regression analysis

	Model
	Variables
Entered
	R
	R2
	Adjusted R2
	R2 Change (% contribution)

	Constant + Sources of weather forecast information
	Sources of weather forecast information
	.648
	.420
	.415
	41.5

	Constant + Sources of weather forecast information + Availability of social support
	Availability of social support
	.725
	.526
	.518
	10.3

	Constant + Sources of weather forecast information + Availability of social support + Exposure to climate shocks
	Exposure to climate shocks
	.772
	.595
	.585
	6.7

	Constant + Sources of weather forecast information + Availability of social support + Exposure to climate shocks + Level of education
	Level of education
	.795
	.632
	.619
	3.4



3.5 Adaptive Strategies of Farmers in Response to Weather Forecast Information in Agriculture

[bookmark: _Hlk131107308]The observed value of adaptive strategies of farmers in response to forecast information score ranged from 13-33 against a possible range of 0-36. The mean and standard deviation were 21.97 and 4.57 respectively. Table 7 showed that approximately 73.3 percent of farmers rated adaptive strategies as moderately important. About 32 percent of farmers rated adaptive strategies as highly important. There was no farmer found who had rated adaptive strategies as low important. 

Table 7. Category of farmers according to importance of adaptive strategies in response to weather forecast information

	Categories
	No. of farmer
	Percentage
	Mean
	Standard deviation

	Low (0-12)
	0
	0
	
21.97
	
4.57

	Moderate (13-24)
	88
	73.3
	
	

	High (above 25)
	32
	26.7
	
	



Fig. 3 illustrates the adaptive strategies, organized according to their mean scores and relative rankings. The figure clearly demonstrates that increase farm monitoring during periods of expected weather risks ranked 1st, while change crop planting dates based on seasonal forecasts ranked 2nd, store seeds or food in preparation for forecasted extreme events ranked 3rd, reduce farming operations due to unfavorable forecasts ranked 4th. These four adaptive strategies in response to forecast information in agriculture may be considered important and could be applied in line with the flow of forecast information.



[image: C:\Users\Jahangir\Desktop\GTB Publish\Capture.PNG]

Fig. 3. Rank order of adaptive strategies in response to weather forecast information

4. CONCLUSIONS

Farmers in developing nations, such as Bangladesh, continue to encounter significant risks from extreme weather events, which pose serious threats to agricultural productivity, livelihoods, and national food security. In this context, weather and climate forecast information plays a crucial role in facilitating informed decision-making at the farm level, particularly in regions vulnerable to climate change. The findings indicate that the majority of farmers possess substantial knowledge of utilizing forecast information in crop production, reflecting growing awareness and adaptive capacity at the grassroots level. The significant relationships observed between farmers’ knowledge and their nine socio-economic characteristics underscore the multidimensional nature of climate information utilization. Education, farm size, farming experience, training, credit access, information sources, ICT access, exposure to climate shocks, and social support were positively associated with knowledge, suggesting that both human capital and institutional support mechanisms contribute to an improved understanding. Furthermore, regression analysis identified education, sources of weather forecast information, exposure to climate shocks, and availability of social support as the principal determinants, highlighting the importance of information accessibility and social learning environments in strengthening adaptive knowledge. Although most farmers perceived adaptive strategies as moderately important, key practices, such as increase farm monitoring during periods of expected weather risks, change crop planting dates based on seasonal forecasts, and store seeds or food in preparation for forecasted extreme events, emerged as priority responses. Therefore, this study highlights the need for policymakers, meteorological agencies, agricultural extension services, and the research community to work together to close the knowledge gap and incorporate climate information into agricultural decision-making. By doing so, we can provide farmers in Bangladesh and similar regions with the tools they need to adapt to climate change, increase crop production, and protect their food security and livelihoods in the face of an increasingly unpredictable climate.

[bookmark: _GoBack]
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