



 Study of the Hydroclimatic Information Needs of Rural Farmers in Aba Agricultural Zone          					of Abia State, Nigeria


                                                                        Abstract
This research examined the hydroclimatic information requirements of farmers in the Aba Agricultural zone of Abia State, Nigeria. Using a multistage sampling method, data were gathered from 140 participants across three Local Government Areas in the zone via structured questionnaires. The collected data was analyzed through descriptive statistics, including mean, percentage, and frequency distribution tables. The study aimed to achieve several objectives: to pinpoint the sources of information regarding climate issues; to identify the hydroclimatic information necessities of the respondents; and to explore the perceived barriers to accessing hydroclimatic information. It was found that the respondents were aware of climate change, with radio, cooperative society, village meetings, fellow farmers, and extension agents being their primary sources of information. In contrast, the main climatic sign experienced by the farmers was an increase in temperature (62.9%)among others. The most significant hydroclimatic information needed in the study areas was related to the timing of rainfall (𝑥̅=3.36), along with the timing of high temperatures and guidance on when to plant. It was recommended that government agencies establish a hydroclimatic information system, provide training and capacity development, collaborate with extension services, and implement monitoring and evaluation practices.
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Introduction
“Climate change is a worldwide issue due to its extensive effects on the environment as well as socio-economic sectors such as water supplies, agriculture and food security, human health, terrestrial ecosystems, and biodiversity (United Nations Framework Convention on Climate Change” (UNFCCC).,2007) (Intergovernmental Panel on Climate Change (IPCC).,2007; IPCC, 2022). Alterations in rainfall patterns and increasing temperatures lead to changes in crop growing seasons and impact food security in economically disadvantaged and agriculture-dependent nations (Deressa, et al.,.,2011). Agriculture is a primary contributor to Nigeria's economy, accounting for approximately 52% of the Gross Domestic Product (GDP), employing 80% of the workforce, and generating over 85% of exports (Central Statistics Authority (CSA) (2005)). Despite its significant contribution to the national economy, this sector remains the most susceptible to climate variability and change (National Adaptation Programme of Action (NAPA).,2007). 
The relationship between agriculture and climate is tightly interwoven. The agricultural sector is dependent on natural water cycles, which sustain the livelihoods of farmers and the overall welfare of rural communities (Hiremath & Shiyani.,2013). According to (Jotoafrika, 2013), smallholder farmers in the Aba Agricultural Zone of Abia State predominantly rely on rain-fed agriculture and adapt their planting schedules and farming calendars to align with the onset, duration, and conclusion of rainy seasons. However, the alterations in rainfall patterns caused by climate change mean that their planting schedules and farming calendars no longer correspond with seasonal rainfall patterns, often resulting in crop losses. Hence, seasonal rainfall forecasts are essential for providing early warning information that farmers can utilize (Jotoafrika,2013; Bryan et al.,2009) indicating that the accessibility and utility of weather information significantly influence a farmer’s capacity to adapt to climate change. Furthermore, research indicates that climate-related issues and information are among the primary considerations that farmers consider during their decision-making processes (Celia et al.,2009). This is termed Hydroclimatic Information.
Hydroclimatic information services play a crucial role in swiftly producing, translating, and providing data, information, and knowledge related to water, weather, and climate for decision-making in climate-sensitive sectors, particularly in agriculture and adaptation strategies on farms (Paparrizos et al., 2020). These services assist farmers in connecting their initiatives to increased earnings, decreased input costs, and minimized economic losses stemming from climate risks and uncertainties (Rahaman et al., 2020; Carr et al., 2020). However, the farming communities in the Aba Agricultural Zone largely rely on experiential and traditional knowledge for their agricultural practices and decision-making (Kumar et al., 2020). They lack access to localized and timely information services that could be beneficial (Kumar et al., 2020). The Aba Agricultural Zone in Abia State is among the regions most susceptible to climate change and rising sea levels. As indicated by (Huq et al., 2015), these farming communities experience high vulnerability to varying levels of climate impacts within this area of Abia State. Smallholder farmers in this zone predominantly depend on rainfed agriculture, facing ongoing hydroclimatic disasters such as cyclones, storm surges, tidal flooding, waterlogging, and saline intrusion into their fields (Kumar et al., 2020; Chen et al., 2018). These challenges have significant implications for food production systems and the insecurity of smallholder livelihoods (Huq et al., 2015; Lazar et al., 2015). 

“At present, the hydroclimatic information services provided through government channels are insufficient to effectively address the frequent hydroclimatic disruptions in the Aba Agricultural Zone of Abia State. The services suffer from poor information quality due to reliance on traditional communication methods, short lead times, and a lack of user engagement. Forecast information is often communicated as a one-way transfer to farmers, which limits its practical application in agricultural decision-making. These issues are tied to the credibility (i.e., perceived quality), salience (i.e., perceived relevance), and legitimacy (i.e., user interest) of the existing information services that impact farmers' decision-making” (Hansen et al., 2011). (Inwood et al., 2019) noted that “creating a digital decision support tool necessitates proactive and continuous engagement with the intended end-users. Additionally, farmers struggle to comprehend and act upon the information services provided, which often arrive late and without adequate training” (Hansen et al., 2011; Tall et al., 2014a &b; Kumar et al., 2020; Sultan et al., 2020). Cultural beliefs, experiences with forecast inaccuracies, reliance on traditional methods, and local complexities regarding weather patterns are significant barriers that hinder farmers' uptake of information in the area studied (Islam et al., 2013).

To realize the objectives of climate services, it is crucial to comprehend the information requirements of farmers in order to customize hydroclimatic information services collaboratively (Tall et al., 2014; Swart et al., 2017; Naab et al., 2019). In this context, the forecast lead time stands out as a significant factor in the customization of information. Forecast lead-time can be categorized into historical or past climate records, real-time or near real-time data, short-range weather forecasts (approximately one week), medium-range weather forecasts (around two weeks), and long-range weather forecasts and climate predictions that encompass monthly, seasonal, and interannual timeframes. Forecasts that fall within a month, including real-time or near real-time updates, as well as daily, weekly, and ten-day forecasts, are essential for informed agricultural decision-making. Therefore, the main objective of this study is to determine the hydroclimatic information needs of farmers in the Aba agricultural zone. 
The specific objectives include to: 
a). Identify the sources of information on climatic issues; 
b). identify hydroclimatic information needs of respondents; and 
c). examine perceived constraints to obtaining hydroclimatic information
Methodology 
The study was conducted in the Aba Agricultural Zone (AAZ) of Abia State, Nigeria. Aba Agricultural Zone is made up of seven Local Government Areas namely: Osisioma, Aba North, Aba South, Obingwa, Ukwa East, Ukwa West, and Ugwunagbo. Aba has a total land mass of 810,160ha, with a population of 1,167,698 persons in 2025 projected from the 2006 census figure (NPC, 2006). The predominant soil of the area is sandy loam, while the natural vegetation is the tropical rainforest, characterized by two distinct seasons; the dry season and the wet season. The dry season lasts from November to March while the wet season lasts from April to October. Aba is a commercial and industrial town. But the main owners of the land are farmers. The farmers in the area are primarily involved in food crop production but they are also involved in livestock production including poultry, and so on. The major food crops cultivated include cassava, maize, yam, plantain, banana and vegetables. It is a major urban settlement and commercial center. As a result of that land is a scarce commodity in the area. It is important to state that Abia State has three (3) Agricultural Zones namely: Aba, Umuahia and Bende Agricultural Zones. For this study, Aba Agricultural Zone was selected because it is the most urbanized zone in Abia State. A multi-stage sampling procedure was used to sample the respondents. In the first stage, three (3) LGA’s were randomly drawn from Aba Agricultural Zone. The selected Local Government Areas are Aba North, Obingwa, and Ukwa East. In the Second Stage, two (2) communities were randomly drawn from each of the three (3) selected Local Government Areas in the Agricultural Zone. The selected communities are; Ogborhill communities and Ohanku Communities from Aba North Local Government Area, Umukalika Communities and Umuokwe Communities from Obingwa Local Government Area, Azumini Communities and Obehie Communities from Ukwa east Local Government Area. The third stage involves a proportionate selection of respondents from the list of registered farmers obtained from the Agricultural Development Programme (ADP). The list has a total of 1400 registered crop farmers and 10% was selected from each community, giving a total of 10 farmers. Data were collected using a structured questionnaire and complemented with an interview schedule. Descriptive tools such as mean, and percentage presented in frequency distribution tables were used to achieve all the objectives of the research.  Mean was computed on a 4-point Likert scale of constraints of strongly agree (SA), Agree(A), Disagree(D), Strongly Disagree (SD), assigned scores of 4,3,2, and 1, added to give 10 divided by 4 to give a mean of 2.50. This was used to achieve objective 3. 
This is mathematically expressed as SA + A + D + SD  = 4 + 3 + 2 + 1 = 10 
10 / 4 = 2.50. Any mean of 2.50 and above is regarded as a constraint to getting hydroclimatic information. 











Table 1: LGAs and Communities Sampled in the Study Zone
	Selected LGAs
	Selected Communities
	Numberof  Registered Farmers
	Number of Sampled Farmers

	Aba North
	Ogbor Hill
	300
	        30

	
	Ohanku
	280
	        28

	
Obingwa
	
Umukalika                     
	
300
	
       30

	
	Umuokwe
	190
	       19

	
Ukwa East
	
Azumini                        
	
230
	
       23

	
Total                                            
	Obehie
	100
1,400
	       10
      140


 Source: Field survey data, 2024

Result and Discussions
Sources of information. 

Table 2 shows the distribution of the respondents according to their source of information. The major sources of information on hydro-climate by the respondents were Radio (68.5%), extension agents (70%), social media (62.8%), fellow farmers (80%), churches (72.8%), television (15.3.%), cooperative society (78.5%), Town crier (68.5%), village meetings (60%), books/journal/pamphlets/fliers (31.4%), and Newspaper (31.4%). This indicates that sources through which farmers get hydro-climatic information differ and are varied depending on the situation. The above agrees with Adetayo, et al., (2023) who said that climate change has become a significant issue globally. Nigerian undergraduates are aware of this and actively seek information about climate change from Google (86.9%), television (73.0%), friends (69.2%), family (67.9%), Facebook (55.5%), radio (54.8%), YouTube (53.9%), and Instagram (53.5%). These findings highlight the popularity of Google among students as a key resource for information retrieval. It is not surprising that undergraduates turn to Google for information on climate change, considering that such events are not frequently covered by local news outlets.


       Table 2: Sources of Hydro-climatic Information  
		Sources             
	*Frequency
	Percentage

	Television		
	23
	15.3

	Radio 		
Newspapers          
	96
44
	68.5
31.4

	Social media
Church	es	 
	88
102
	62.8
72.8

	Cooperative Society	 	   
	110
	78.5

	Books/journals/pamphlets/fliers	
Extension Staff	                    	
	44
98
	31.4
70.0

	Fellow farmers in the community 		
	112
	80.0

	Town crier
Village meetings	         
	96
84
	68.5
60.0





       *Multiple response


Hydro – Climatic Signs Observed by Farmers

Table 3 shows the distribution of the respondents according to climate signs. The major climatic signs seen by the respondents are an increase in temperature (62.9%). This refers to a rise in the temperature of a substance or environment. This can occur due to various factors such as heat transfer, environmental changes, or human activities. The impacts of temperature increases can be significant and far-reaching, affecting both the environment and human health. Unpredicted heavy rainfall (42.1%). This refers to an unexpected and irregular pattern of precipitation that occurs due to climate change. Heatwaves (40.7%). This refers to prolonged periods of abnormally high temperatures, often exceeding 90°F (32°C) for several days. They can have devastating impacts on agriculture, causing crop stress, reduced yields, and even death of crops. Reduced crop yield (39.3%). This means a decrease in the quantity and quality of crops due to various climate-related factors such as heatwaves, droughts, and floods. This can lead to food shortages and economic losses for farmers and communities. Death of crops (37.1%). This refers to the destruction of crops due to extreme weather events like heatwaves, floods, or droughts. Heavy winds (35.7%). This refers to strong and intense winds that can cause significant damage to crops, infrastructure, and buildings. They are often associated with extreme weather events like hurricanes and tornadoes. Floods (32.1%). This refers to the overflow of water that submerges land and can cause significant damage to crops, infrastructure, and communities. They are often linked to heavy rainfall and can have long-term impacts on agricultural productivity and food security. Droughts (26.4%). They are prolonged periods of abnormally low rainfall, leading to water scarcity and significant impacts on agriculture, ecosystems, and human health. They can cause crop failures, livestock deaths, and increased food prices. Extreme weather events (20.0%). This refers to the intense and unpredictable weather patterns that occur due to climate change. While Sea level rise (15.0%) refers to the gradual increase in the average level of the world's oceans due to climate change. This indicates that an increase in temperature is the major climatic sign in the study area. 

            Table3: Hydro-climatic signs as seen by Respondents 
		Hydro – Climatic Signs            
	*Frequency
	Percentage

	Extreme weather events
Sea Level rise
Droughts
Floods
Heatwaves
Increase in temperature
Unpredicted heavy rainfall
Reduced Crop yield
Heavy winds
Death of crops
	28
21
37
45
57
88
59
55
50
52
	 20.0
15.0
26.4
32.1
40.7
62.9
42.1
39.3
35.7
37.1





      *Multiple response

Hydroclimatic Information Needs of The Respondents.
Table 4 illustrates that the primary hydroclimatic information requirements of the respondents include the timing of rainfall (𝑥̅ = 3.36); farmers seek reliable rainfall data to optimize their irrigation practices, reduce water waste, and effectively manage soil erosion. Understanding rain patterns is crucial for planning crop management, which entails forecasting when rain is expected, as this affects crop development, soil moisture, and nutrient availability. Information regarding disease management (𝑥̅=3.29); when vulnerability to diseases rises, farmers can enhance their crop management through hydroclimatic insights on disease control. This includes being knowledgeable about effective disease management strategies, such as pest control, crop rotation, and climate-resilient approaches; precise information on disease management helps farmers boost agricultural productivity, lessen crop losses, and allocate resources more efficiently. The timing of high temperature (𝑥̅= 3.13); pertains to the occurrence of heatwaves, which can cause crop stress, diminish yields, and increase vulnerability to diseases. Hydroclimatic data on temperature trends aids farmers in managing their crops effectively during periods of excessive heat. Accurate temperature information also supports the development of strategies to alleviate crop stress, including providing shade, irrigation, and pest management. Flood information (𝑥̅= 3.13); farmers require hydroclimatic data related to floods to effectively manage their crops during times of heavy rainfall. This entails being informed about when floods might occur and their severity since such events can lead to crop damage, nitrogen depletion, and soil erosion. With reliable flood information, farmers can devise mitigation strategies, such as selecting flood-resistant crops, preserving soil, and implementing effective water management practices. Risk reduction strategies (𝑥̅= 3.12); farmers can utilize hydroclimatic data concerning risk mitigation to better manage their crops amid climate uncertainty. This involves knowing the most effective ways to minimize risks, like crop diversification, insurance, and climate-resilient practices. By having trustworthy information on risk reduction, farmers can enhance yields, decrease losses, and manage their resources more effectively.	
Information about seasonal cropping practices (𝑥̅=3.11); utilizing hydroclimatic data on seasonal cropping methods allows farmers to enhance their crop management strategies in accordance with the specific climate conditions of their region. This encompasses understanding the optimal times to plant and harvest various crops, as these timings can change based on temperature, rainfall, and other climatic factors. Accountability for farm inputs (𝑥̅= 3.09); hydroclimatic data regarding agricultural inputs supports effective resource management. This means knowing how to best apply resources such as pesticides, fertilizers, and irrigation water in light of local climate conditions. When to plant (𝑥̅= 3.08); hydroclimatic information related to planting times is key for farmers to secure optimal growth for their crops. This involves grasping the right timing for planting different crops, influenced by temperature, rainfall, and other climatic aspects. 

[bookmark: _GoBack]Having accurate information on planting times assists farmers in avoiding unfavorable weather, such as droughts or floods, and helps maximize crop yields, while plant timing (𝑥̅= 3.08); is crucial for ensuring the healthiest possible crop growth. This entails knowing when to cultivate specific crops considering temperature, precipitation, and other climate-related factors. An accurate understanding of planting dates helps farmers steer clear of adverse weather occurrences, such as floods or droughts while optimizing production. Varieties of crops (𝑥̅= 2.94); hydroclimatic information on crop types aids farmers in selecting the most appropriate varieties for their local climate conditions. This involves being mindful of the best crop varieties suitable for different climate zones, influenced by factors like temperature, rainfall, and other climatic conditions. Having precise information on crop varieties enables farmers to enhance yields, decrease losses, and manage resources effectively. Information on planting dates (𝑥̅= 2.94); assists farmers in fine-tuning their crop management strategies in response to the distinct climate conditions of their area. This requires understanding the best times to plant certain crops based on climate variables such as rainfall and temperature. With accurate details on planting dates, farmers can maximize yields, minimize losses, and manage resources efficiently. Weeding time (𝑥̅= 2.93); allows farmers to optimize crop management during peak growth periods by using hydroclimatic data about weeding times. This includes knowing the ideal periods for weeding, which depend on various climate factors such as rainfall and temperature. Accurate insights on the best times to weed enable farmers to enhance crop yields, reduce weed competition, and allocate resources efficiently. Land cultivation timing (𝑥̅= 2.91); involves how farmers organize their crop planting and soil preparation based on their region’s climate conditions using hydroclimatic information on cultivation periods. This means understanding the optimal time for land preparation, which relies on factors such as temperature, precipitation, and other climate characteristics. Information related to labor (𝑥̅= 2.85); hydroclimatic insights on labor enable farmers to manage their resources effectively. This indicates that the primary hydroclimatic information requirement identified by respondents in the study area is rainfall timing (𝑥̅= 3.36); to determine the ideal moment for planting crops to achieve maximum productivity.




Table 4 Hydro-climatic Information Needs of Respondents
Effects on Farm Families		                                  Mean        Standard Deviation
	Time of rainfal
	3.36
	0.96

	Time of high temperature 
Information on flood 
Information on seasonal crop practices
	3.13
3.13
3.11
	0.88
0.98
0.97

	When to plant
Land cultivation time
Weeding time
Planting rate
Crop varieties to plant
Access to farm inputs
Planting date/month
Information on risk reduction
Information on diseases management
Information on labour
Frequency of droughts
Rainfall frequency and distribution
	3.08
2.91
2.93
3.05
2.94
3.09
2.94
3.12
3.29
2.85
2.78
3.09


	0.92
0.95
0.96
0.78
0.82
0.84
0.97
1.02
0.97
0.76
0,74
0.82


 Accepted mean= 2.50 and above

Perceived constraints to obtaining hydroclimatic information 
Table 5 presents the perceived obstacles to acquiring hydroclimatic information as reported by the respondents. The primary perceived obstacles to obtaining hydroclimatic information included insufficient funds/savings (𝑥̅= 3.32), indicating that there is not enough money to manage this work. Another constraint is the difficulty in understanding technical terminology (𝑥̅= 3.09), which implies that they face challenges in grasping the specialized vocabulary and jargon used. Limited data availability (𝑥̅= 3.07) signifies that data is inaccessible or unusable for reasons such as data compatibility issues, where data that functions on one platform may not work on another. Erratic power supply for charging phones (𝑥̅=3.06) indicates that there is an unstable power supply for charging their devices. Poor network connectivity (𝑥̅=3.05) refers to the inability of devices to communicate effectively over a network, leading to slow data transfer speeds and intermittent connection issues. Some respondents lack a smart/android phone (𝑥̅=2.97), meaning they do not possess such devices. Limited access to specialized tools or software (𝑥̅=2.92) indicates that they do not have the necessary resources, equipment, or software required to carry out specific tasks due to financial limitations. Additionally, a lack of ICT knowledge (𝑥̅=2.95) suggests that they do not have the essential skills, understanding, or familiarity with information and communication technology tools. Inconsistencies among various sources (𝑥̅=2.91) mean that multiple information sources provide conflicting or contradictory data. The high costs associated with accessing data or services (𝑥̅=2.89) refer to the financial challenges faced when seeking specific information. The time of delivery (𝑥̅=2.86) describes the duration between placing an order for agricultural products and the actual delivery to the customer. Lastly, a language barrier (𝑥̅=2.77) refers to the challenges in effectively communicating between individuals who speak different languages.

Table 5: Perceived constraints to obtaining hydroclimatic information 
Constraints 		                                                       Mean        Standard Deviation
		Lack of adequate funds/savings 


  Lack of ICT knowledge 
No smart/android phone 
	Poor network connectivity 

	Language barrier 
	

	Time of delivery 



	3.32
2.95
2.97
3.05
2.77
2.86
	0.97
0.89
0.95
0.94
1.06
0.90

		Erratic power supply to charge phone
	 

	Limited availability of data
	Lack of access to specialized tools or software 
	 
	 
	

	Difficulty understanding technical terms
	
	
	 

	Inconsistencies among different sources
	
	 

	High cost associated with buying phone
High cost of phone repairs


Theft/loss of phone
Long distance to repair shops



	3.06
3.07
2.92
3.09
2.91
2.89
2.74
2.67
2.68
	0.95
0.88
0.93
0.88
0.93
0.87
0.95
1.04
0.76


 Accepted mean: 2.50 and above

Conclusion
The findings indicate that farmers recognize climate change, with radio, cooperative societies, social media, village meetings, fellow farmers and extension agents as the primary sources of information. The main climatic sign reported by farmers is an increase in temperature (62.9%). The primary hydroclimatic information needed in the studied areas is the timing of rainfall (𝑥̅=3.36). Farmers in these regions require information about the timing of rainfall, periods of high temperature, and optimal planting times. The respondents demonstrated awareness of climate change, with radio and extension agents being the key sources of information. Furthermore, it can be deduced that understanding hydroclimatic information needs is essential for improving agricultural productivity, resilience, and sustainability. Farmers depend significantly on precise, timely, and location-specific hydroclimatic data to make informed decisions regarding planting, irrigation, pest control, and harvesting.
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