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multidisciplinary and application-oriented nature of climate
services within specific sectors, this paper provides valuable
insights into the pivotal role of climate information in addressing
the formidable challenges posed by climate change.
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1. INTRODUCTION

West Africa is a very vulnerable part of the world to the impacts of climate change due to a
combination of exposure and low adaptive capacity [1]. In spite of being the least contributor to global
warming and having the lowest emissions (about 7%), Africa suffers the most and faces rapid collateral
damage due to the low adaptation capacity and high exposure to climate extremes [2]. Due to factors such
as poor records of climate observation, poor simulation of inter-annual and decadal climate variability, and
limited climate science investments, the provision of seasonal climate predictions and projections
continues to be a challenging scientific task in Africa. Many African countries are victims of severe climatic
stress, manifested in high incidences of weather-related shocks, including drought, storms, flooding, and
extreme temperatures [2]. There have been several studies that confirmed with a high level of confidence
that the intensity of the current and future impacts of climate change and the negative effects on Africa’s
economy will be more due to the fact that, Africa is vulnerable to most of the extreme weather events [3],
[4], [2]. Climate change has already been set into motion, and many African countries like Ghana are
experiencing the severe climatic stress, that comes in high incidences of weather-related shocks, including
drought, storms, flooding and extreme temperature [5]. The negative effect of these shocks on Ghana'’s
economy is further intensified by the widespread poverty thus increasing the vulnerability of a large
proportion of the population in Ghana. This is due to the fact that, there are limited climate information
available and to some extent, the organizations or individuals (users) do not take the producers of the
climate information services serious. The negative impacts of climate change on social, economic and
environmental systems have drawn the attention of various stakeholders, including development agencies,
scientific institutions and civil society organizations to generate and disseminate appropriate climate
information in African countries [3], [6]. The climate information service will help individuals and
organizations prepare towards a particular weather event throughout the season or daily. This will also
help them make decisions concerning activities to undertake and those not to. In most cases where climate
information services are introduced, the disconnection between the user and the producer of the climate
information seems to undercut largely. The objective of this paper is to examine or assess the climate
information needs of the various sections in University of Energy and Natural Resources, Dormaa Campus.
The study will analyze the experiences that the various sections have on climate information.
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2. MATERIALS AND METHODS

2.1 Study Area

The Dormaa Municipality as shown in Figure 1, covers a total land area of 1210.28 square
kilometers and is situated in the western portion of the Bono Region. It lies within longitudes 3° West and
3° 30’ West and latitudes 7° North and 7° 30’ North. It is bordered to the north by the Jaman South district,
to the east by the Dormaa East district, the South and South-East by the Asunafo and Asutifi districts, the
West and South-West by Dormaa West district, and to the West and North-west by La Cote d’Ivoire. Dormaa
Ahenkro serves as the municipal capital which is about 80 kilometers to the West of Sunyani, the regional
capital. The Dormaa municipality is situated within the wet semi-equatorial climate region with a double
maxima rainfall regime. The average yearly rainfall ranges from 125mm to 175mm. The first rainy season
starts from May to June; with the heaviest rainfall occurring in June while the second rainy season is from
September to October.
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Figure 1. Map of Dormaa Municipality

2.2 Data

In this study, data was collected from the staff (teaching and non-teaching) and students from the
various sections or departments in the university through a structural questionnaire. The questionnaire
comprised of both open and closed ended questions for the purpose of collecting primary data from the
target population. The sampling method used in this study was simple random sampling. Every section or
department in the university had an equal chance of being chosen for the study without bias using the
simple random selection method. Google forms was adopted in this study to help administer questionnaires
and the data gathered was analyzed using Microsoft Excel. Permission was sought from every individual
before the questionnaires were administered to them.

3. METHODS

3.1 Sampling Strategy

The target population for this study comprises the academic community within the University of
Energy and Natural Resources (UENR) in Ghana. This includes teaching staff, non-teaching staff, and
students from various departments. A random sampling technique was used to select participants. To
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ensure representation, a random sample of participants was drawn from each department, with the
number of participants from each department proportional to its size.

3.2 Questionnaire Design

Questionnaire Structure: The questionnaire was structured into sections, including demographic
information, climate change awareness, climate information sources, utilization of climate information, and
preferences for climate information. Most questions were close-ended with options for respondents to
choose from. For example, questions on gender, age groups, and department allowed participants to select
predefined categories. To assess trust in climate services and the frequency of finding climate information
agree,”

helpful, a Likert scale was used. Respondents could choose from options such as "strongly agree,
"disagree," and "strongly disagree."

3.3 Data Collection

In-Person Surveys: Trained research assistants conducted in-person surveys to administer the
questionnaires. They explained the purpose of the study, obtained informed consent from respondents, and
provided assistance if needed.

Secondary Data Collection: Secondary data was collected from academic sources, including
books, research papers, journals, and reports, to provide a contextual background on climate change and
climate information services.

3.4 Data Analysis

The quantitative data collected from the questionnaires were analyzed using statistical software
(e.g., SPSS or Microsoft Excel). The following analyses were conducted: Descriptive statistics, such as
means, percentages, and standard deviations. Chi-square tests or analysis of variance (ANOVA) to identify
associations or differences between demographic variables and responses. Construction of graphs and
charts to visualize the data, such as bar graphs and pie charts.

3.5 Ethical Considerations

Prior to data collection, respondents were informed about the study's purpose, their rights, and
the use of their data. Informed consent was obtained from all participants. Anonymity and Confidentiality:
Respondent data was kept confidential, and no personal identifiers were linked to the responses to ensure
anonymity. The research protocol was submitted for ethical review and approval from the university's
ethics committee.

4. RESULTS AND DISCUSSION

4.1 Demographic Characteristics of Respondents

From the data collected, majority of the respondents were males with a percentage of 68% while
the rest were females also with a percentage of 32% (Figure 2b). The age of respondents was categorized
into three groups, with the first group which is 15-25years having the second highest percentage of 42%,
the second group which is 26-36years having the highest percentage of 46% and the last group which is
37-47years also having the less percentage of 12% (Figure 2a). Respondents came from all the five
departments of the university that is Department of Atmospheric and Climate Sciences, Department of
Agriculture, Department of Geography and Sustainability Sciences, Department of Geospatial Sciences and
Department of Agribusiness with percentages of 31.8%, 25%, 22.7%, 11.4% and 9.1% respectively (Figure
2c). The number of years respondents have stayed on campus was also categorized into two groups, with
the first group being 1-4 years and having a highest percentage of 85% and the second group being 5-7
years also with the lowest percentage of 15% (Figure 2d).
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Figure 2. Demographic Characteristics of Respondents. Note: this figure Displays the Percentages of the
Age of Respondents (A), Respective genders (B), the Various Sections in the University (C) and the
Number of years of Stay on Campus (D)

4.2 Awareness of Climate Change and Climate Information Services

As stated in other literatures, there is strong scientific evidence that the climate is changing more
quickly than expected, which will have a negative impact on the socioeconomic progress of developing
nations [3]. Majority of respondents attested to the fact that the pattern of weather is generally changing
and they selected some observed changes or evidences from the options provided to back their claim. The
options with their assigned percentages are as follows: temperature/sunshine (47%), decrease in rainfall
patterns (19%), drying up of water bodies (20%) and decrease in temperature/sunshine (14%) (Figure
3a). Despite extensive discussions on the cause of climate change, there is a widespread agreement that the
planet is changing and that human activity has played a significant role in this process [7]. According to
Figure 3c, majority of respondents with a percentage of 65 trust climate services while the remaining
respondents with a percentage of 35 do not trust climate services. Respondents were asked how often
climate services help them on time and the options were categorized into always, most of the time, usually
not, and never with percentages of 9.5, 59.5, 21.4 and 9.5 respectively (Figure 3b). This data shows that,
though climate services do not always help respondents out, most of the time it can be of great help. As
stated in other literatures, Climate services is a crucial component of policy making in unstable times [8].
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The assumption of projected climate change is that, in addition to changes in mean climate parameters like
temperature or precipitation, these changes will also affect the frequency and intensity of extreme weather
events [9]. Due to changing weather and climate patterns, we may be prone to certain climate hazards and
so, respondents were asked to select from options provided which climate hazard they are exposed to and
also given the chance to add up incase what they are facing is not in the option. The first option was
droughts with a number of 8 respondents, the second was flooding with a number of 26 respondents, the
third was increase in disease epidemics with 0 respondents and the fourth option was famine also with 4
respondents. The other options provided were also from 4 respondents and they were: cold spells, rising
temperatures, food insecurity and heatwaves (Figure 3d). From this data, flooding came out with the
highest number of respondents and this means majority of respondents are at risk to flooding. Changes in
climate (example temperature rise, sea level rise, increased risks of floods and droughts) may increase the
likelihood of sudden and non-linear changes in many ecosystems, which would influence their composition,
function, biodiversity and productivity [10].

A. Evidence of Changing Weather B. How Often does Climate
Pattern Services Help
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Figure 3. Awareness of climate change and climate information services. Note: this figure displays the
percentages of some of the evidences of changing weather pattern (A), how often climate services help
respondents (B), how well respondents trust climate services (C) and some possible climate hazards
respondents are prone to (D)

Journal homepage: https://journal. hmjournals.com/index.php/JEIMP


https://journal.hmjournals.com/index.php/JEIMP

Journal of Environmental Impact and Management Policy (JEIMP) ISSN: 2799-113X (3135

4.3 Climate Informational Needs and Decision Making

In this section, we wanted to find out if respondents use weather and climate information. From
the data gathered, it was evident that majority of respondents with a percentage of 81 use weather and
climate information and the remaining percentage of 19 do not use weather and climate information
(Figure 4c). Lead time for receiving climate forecast were categorized into one month with the highest
percentage of 57, two months with a percentage of 25, three months with a percentage of 11, four months
with a percentage of 2 and five months also with a percentage of 5 (Figure 4a). From this data gathered, it
clearly shows that majority of respondent prefer a one-month lead time of receiving climate forecast since
it will be a sufficient lead for them to plan their activities. The timely provision and use of climate
information services is a crucial step toward enhancing management of hazards associated to climate
change [11]. Data was also gathered on what a sufficient lead time will enable respondents do and 86.3
percent of the respondents said it will help them prepare fully for the season with its consequences, 11.7
percent said it will improve their service levels and 2.3 percent also said it will thrive their safety stock
(Figure 4b). Data was also collected on how much respondents agree or disagree to trusting climate
information and using it for decision making. Scholars have shown that the degree of interaction or
cooperation of scientific knowledge and decision making between information provider and users
significantly influences the rate of usage of climate information [12]. From the data collected, we had 61.3
percent agreeing, 19.4 percent strongly agreeing, 3.2 percent disagreeing and 16.1 percent strongly
disagreeing (Figure 4d). This shows majority of respondent agree to trusting and using climate information.
It has been argued [12] that information is only useful if users believe it to be relevant, trustworthy, and
legitimate.

A. Lead Time for Receiving
Climate Forecast

B. What a Forecast with
Sufficient Lead Time Enable
you do
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Figure 4. Climate Informational needs and decision making. Note: this Figure Displays the Percentages of
the Lead Time for Receiving Climate Forecast (A), what a Forecast with Sufficient Lead Time Enables
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respondents do (B), whether or not Respondents use Weather or Climate Information (C) and the Level at
which Respondents Trust and use Climate Information for Decision Making (D)

4.4 Consequences of Climate Information Failure and Types of Climate Information

Types of climate information may vary from one person to the other depending on the kinds of
decisions each person would want to make. Data on temperature, precipitation, wind, humidity, sunshine
hours, and other factors are described in terms of climate information [2]. Climate data can be coupled with
a variety of services to assist people in understanding and utilizing the data to improve their quality of life
in areas including health, agriculture, energy, and water [13]. Respondents were asked the type of climate
information they will need for their decision making and were asked to rank from 1-5 where very important
information was ranked 5 and less important 1. The types of climate information included rainfall onset
which can be described as the possible start of rainfall in a year and was ranked the highest, rainfall
cessation which is also a period that is characterized by the end of rainfall in a year and was ranked the
fifth highest, total rainfall amount which is the depth of water reaching the ground, typically in inches or
millimeters and was ranked the fourth highest, degree of hotness (temperature) which is also the extent to
which temperature increases and was ranked the second highest and likelihood of water deficits which
describes the cumulative difference between potential evapotranspiration and precipitation during a
certain period in which the precipitation is the smaller of the two and was ranked the third highest. This
shows that even though respondents find all the climate information very important, majority of find
rainfall onset very important (Figure 5c). We also wanted to find out from respondents some of the
consequences they face when a climate information fails. After the data was gathered, 40.5 percent of
respondents stated insufficient food, 28.1 percent stated extreme heat, 28.1 percent also stated flood and
3.1 also said its affect decision making (Figure 5a). Looking at these results, it clearly shows that majority
of respondents face problems of insufficient food when climate information fails. As stated in other
literatures, over 26% of people worldwide experienced moderate or severe food insecurity in 2018 [14].
Information was also gathered from respondents on what a good forecast will do to their area and at the
end majority of respondents with a percentage of 55.8 stated high yield, 18.6 percent also stated proper
wearing of clothes to suit the weather, 9.3 percent stated prevent extreme heat, another 9.3 percent also
stated control and reduce flood and 6.9 percent stated appropriate water management (Figure 5b). From
the results derived, it shows that greater number of respondents are saying that a good forecast will help
in a high yield. Four statements were provided for the respondents to find out how much they agree to
them. Options were categorized into strongly disagree, disagree, agree and strongly agree. The statements
were information about weather or climate influences your decisions, you consider seasonal climate
prediction relevant, you prefer less accurate forecast with sufficient lead time and you prefer highly
accurate forecast with insufficient lead time. According to Figure 5d, you find majority of respondents
agreeing to the statements, information about weather or climate influences your decisions and you
consider climate prediction relevant. This clearly shows that there are people who value and use weather
and climate information and therefore their decisions maybe influenced depending on how accurate or
inaccurate the climate information is. The rest of the respondents also agreed to the other two statements,
you prefer less accurate forecast with sufficient lead time and you prefer highly accurate forecast with
insufficient lead time.
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Figure 5. Consequences of Climate Information Failure and Types of Climate Information. Note: this figure
Displays the Percentages of Some of the Consequences Associated with the Failure of Climate Forecast
(A), Benefits of a Good Forecast to your Area (B), the Types of Climate Information Needed for Decision

Making Ranked According to the level of Importance to Respondents (C) and how much Respondents
agree to Statements like how Climate Information Influences Decision Making, how Relevant is Seasonal
Climate Prediction, and how one Prefers his or her Forecast (D)

5. CONCLUSION AND RECOMMENDATIONS

This study was carried out to assess the climate information needs of the various sections in
University of Energy and Natural Resources, Dormaa Campus. We found that that majority of the
respondents had a fair knowledge on climate change and climate information services. Respondents
pointed out some evidences to back their claim. You could also tell from the study that majority of
respondents have access to weather and climate information and use it for their decision making. Although
some of the respondents noted that weather and climate forecast are good and helps them out most of the
time, other respondents also noted that there could be more room for improvement. Uncertainty about the
accuracy of weather and climate information and the information not meeting specific needs of users are
barriers to people’s willingness to use it [15]. I advocate for enhanced cooperation between Ghana
Meteorological Service and other sectors to improve weather and climate information access and needs
and also adopt innovative approaches that will enable improved understanding and utilization of weather
and climate products. There is therefore the need to invest more in the Meteorological Agencies so that
they can be well equipped to help in the proper and efficient dissemination of climate information to users.
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[ would therefore like to recommend future researchers to look into other sectors like the agricultural and
health and also assess the climate information needs of these sectors to enhance proper adaptation and
mitigation of climate risks.

Acknowledgments
The authors are grateful to the researchers whose works are cited in this paper.

Funding Information
This research has received no external funding.

Authors Contributions Statement

Name of Author C M |So|Va|Fo| I | R|D|O/|E|Vi|Su|P|Fu
Abena Kyerewaa Morrison v | v v I v V|V v
Nana Agyemang Prempeh v | v v v v
Frederick Otu-Larbi v v vViv v |VY
Naomi Kumi VIV |V
Jeff Dacosta Osei v | v v V| v
C : Conceptualization I : Investigation Vi : Visualization
M : Methodology R : Resources Su : Supervision
So : Software D : Data Curation P : Project administration
Va : Validation O : Writing - Original Draft Fu : Funding acquisition
Fo : Formal analysis E : Writing - Review & Editing

Conflict of Interest Statement
No conflict of interest.

Informed Consent
Not Applicable.

Ethical Approval
Not Applicable.

Data Availability
This study draws on publicly available data. No new datasets were created.

REFERENCES

[1] I Ouedraogo, N. S. Diouf, M. Ouédraogo, O. Ndiaye, and R. B. Zougmoré, “Closing the gap between
climate information producers and users: Assessment of needs and uptake in Senegal,” Climate, vol.
6,no. 1, pp. 1-16, 2018. doi.org/10.3390/cli6010013

[2] A. Nyambane and N. Ozor, “Climate information and needs assessment report: Cameroon, Kenya,
Malawi, Nigeria and Tunisia,” African Technology Policy Studies Network (ATPS), Nairobi, Kenya,
2018.

[3] P. Antwi-Agyei, A. ]. Dougill, and R. C. Abaidoo, “Opportunities and barriers for using climate
information for building resilient agricultural systems in Sudan savannah agro-ecological zone of
north-eastern Ghana,” Clim. Serv., vol. 22, Art. no. 100226, 2021.
doi.org/10.1016/j.cliser.2021.100226

[4] BBCWorld Service Trust, “Ghana talks climate: The public understanding of climate change,” London,
UK, pp. 1-17, 2010.

Journal homepage: https://journal. hmjournals.com/index.php/JEIMP


https://journal.hmjournals.com/index.php/JEIMP
https://doi.org/10.3390/cli6010013
https://doi.org/10.1016/j.cliser.2021.100226

Journal of Environmental Impact and Management Policy (JEIMP) ISSN: 2799-113X (3139

[5] J.Sansa-Otim etal, “An assessment of the effectiveness of weather information dissemination among
farmers and policy makers,” Sustainability, vol. 14, no. 7, Art. no. 3870, 2022.
doi.org/10.3390/su14073870

[6] C. Singh et al, “The utility of weather and climate information for adaptation decision-making:
Current uses and future prospects in Africa and India,” Clim. Dev., vol. 10, no. 5, pp. 389-405, 2018.
doi.org/10.1080/17565529.2017.1318744

[71 X Wu,Y. Ly, S. Zhou, L. Chen, and B. Xu, “Impact of climate change on human infectious diseases:
Empirical evidence and human adaptation,” Environ. Int., vol. 86, pp. 14-23, 2016.
doi.org/10.1016/j.envint.2015.09.007

[8] F.Z. Naab, Z. Abubakari, and A. Ahmed, “The role of climate services in agricultural productivity in
Ghana: The perspectives of farmers and institutions,” Clim. Serv., vol. 13, pp. 24-32, 20109.
doi.org/10.1016/j.cliser.2019.01.007

[9] P. Schlyter, 1. Stjernquist, L. Barring, A. M. Jonsson, and C. Nilsson, “Assessment of the impacts of
climate change and weather extremes on boreal forests in northern Europe, focusing on Norway
spruce,” Clim. Res., vol. 31, pp. 75-84, 2006. doi.org/10.3354/cr031075

[10] P.G.Cardoso, D. Raffaellj, A. I. Lillebg, T. Verdelhos, and M. A. Pardal, “The impact of extreme flooding
events and anthropogenic stressors on the macrobenthic communities’ dynamics,” Estuar. Coast.
Shelf Sci., vol. 76, pp. 553-565, 2008. doi.org/10.1016/j.ecss.2007.07.026

[11] F. Baffour-Ata, P. Antwi-Agyei, E. Nkiaka, A. ]. Dougill, A. K. Anning, and S. 0. Kwakye, “Climate
information services available to farming households in Northern Region, Ghana,” Weather Clim. Soc.,
vol. 14, no. 2, pp. 467-480, 2022. doi.org/10.1175/WCAS-D-21-0075.1

[12] M. C. Lemos, C. ]. Kirchhoff, and V. Ramprasad, “Narrowing the climate information usability gap,”
Nat. Clim. Change, vol. 2, no. 11, pp. 789-794, Nov. 2012. doi.org/10.1038/nclimate1614

[13] R. Kotamarthi, L. Mearns, K. Hayhoe, C. L. Castro, and D. Wuebbles, “Use of climate information for
decision-making and impacts research: State of our understanding,” Strategic Environmental
Research and Development Program (SERDP), U.S. Dept. of Defense, prepared by Argonne National
Laboratory, Lemont, IL, USA, 2016.

[14] D. Backer and T. Billing, “Validating Famine Early Warning Systems Network projections of food
security in Africa, 2009-2020,” Glob. Food Secur., vol. 29, Art. no. 100510, 2021.
doi.org/10.1016/j.gfs.2021.100510

[15] N. Ozor, E. Acheampong, and A. Nyambane, “Climate information needs and services for climate
change mitigation and adaptation in Cameroon, Kenya, Malawi, Nigeria and Tunisia,” Agro-Science,

vol. 20, no. 4, pp. 8-21, 2021. doi.org/10.4314 /as.v20i4.2

How to Cite: Abena Kyerewaa Morrison, Nana Agyemang Prempeh, Frederick Otu-Larbi, Naomi Kumi,
Jeff Dacosta Osei. (2023). Enhancing climate information services for sustainable development needs
and decision-making in an academic community in Ghana. Journal of Environmental Impact and
Management Policy (JEIMP), 3(1), 129-141. https://doi.org/10.55529 /jeimp.33.41.55

BIOGRAPHIES OF AUTHORS

Abena Kyerewaa Morrison'”, is a researcher in Atmospheric and
Climate Sciences at the University of Energy and Natural Resources
(UENR), Sunyani, Ghana. Her research interests include climate change,
sustainable development, environmental science, and climate-related
challenges in Africa. She has contributed to research on climate
information services and climate change adaptation. Her academic
work focuses on improving the understanding and application of
climate information to support sustainable development and informed
decision-making. She continues to develop her expertise in climate and

environmental research. Email: morrisonabenakyerewaa@gmail.com

Journal homepage: https://journal. hmjournals.com/index.php/JEIMP


https://journal.hmjournals.com/index.php/JEIMP
https://doi.org/10.3390/su14073870
https://doi.org/10.1080/17565529.2017.1318744
https://doi.org/10.1016/j.envint.2015.09.007
https://doi.org/10.1016/j.cliser.2019.01.007
https://doi.org/10.3354/cr031075
https://doi.org/10.1016/j.ecss.2007.07.026
https://doi.org/10.1175/WCAS-D-21-0075.1
https://doi.org/10.1038/nclimate1614
https://doi.org/10.1016/j.gfs.2021.100510
https://doi.org/10.4314/as.v20i4.2
mailto:morrisonabenakyerewaa@gmail.com
https://orcid.org/0009-0005-5058-6366
https://doi.org/10.55529/jeimp.33.41.55

Journal of Environmental Impact and Management Policy (JEIMP) ISSN: 2799-113X (140

Nana Agyemang Prempeh'”, is a Senior Lecturer and Head of the
Department of Atmospheric and Climate Sciences at the University of
Energy and Natural Resources, Sunyani, Ghana. His research interests
encompass atmospheric science, climate variability, climate change,
remote sensing, and environmental applications. He has contributed to
studies involving climate information services, land-use and land-cover
changes, drought characteristics, and environmental sustainability. His
academic and research activities emphasize the use of scientific and
geospatial approaches to understand climate-related processes and
support sustainable development.

Frederick Otu-Larbi'?, is a Lecturer in the School of Geosciences at the
University of Energy and Natural Resources, Sunyani, Ghana. He
specializes in atmosphere-biosphere interactions, climate variability,
environmental science, and the impacts of climate factors on vegetation
and agricultural productivity. His research applies land-surface models
and observational data to investigate environmental processes and
climate change impacts. He also has professional experience in
meteorology and climate services, with interests in translating climate
information into practical applications that can support farmers and
sustainable development.

Naomi Kumi'?, is a Lecturer and climate scientist at the University of
Energy and Natural Resources, Sunyani, Ghana. Her research focuses
on climate modelling, seasonal climate prediction, climate variability,
climate change impacts, and food security. She has expertise in the
application of global and regional climate models to understand
present and future climate conditions. Her work also examines climate-
related challenges affecting agricultural productivity and sustainable
development in Ghana and West Africa. She is actively engaged in
research and academic activities related to climate science and climate
adaptation.

Jeff Dacosta Osei'”, is a Senior Technician in the Department of
Geospatial Sciences, School of Geosciences, at the University of Energy
and Natural Resources, Sunyani, Ghana. His professional interests are
associated with geospatial sciences, geographic information systems,
remote sensing, spatial analysis, and environmental applications. He
has contributed to research involving geospatial and hydrological
analysis, including studies of land-use change, urban climate, and
infrastructure-related environmental challenges. His technical
expertise supports the application of spatial data and geospatial
methods to environmental and climate-related research.

Journal homepage: https://journal. hmjournals.com/index.php/JEIMP



https://journal.hmjournals.com/index.php/JEIMP
https://orcid.org/0000-0001-6938-8734
https://orcid.org/0000-0001-6991-1871
https://orcid.org/0000-0003-0072-9857
https://orcid.org/0000-0002-3442-0287

	1. INTRODUCTION
	2. MATERIALS AND METHODS
	2.1 Study Area
	2.2 Data

	3. METHODS
	3.1 Sampling Strategy
	3.2 Questionnaire Design
	3.3 Data Collection
	3.4 Data Analysis
	3.5 Ethical Considerations

	4. RESULTS AND DISCUSSION
	4.1 Demographic Characteristics of Respondents
	4.2 Awareness of Climate Change and Climate Information Services
	4.3 Climate Informational Needs and Decision Making
	4.4 Consequences of Climate Information Failure and Types of Climate Information

	5. CONCLUSION AND RECOMMENDATIONS
	Acknowledgments
	Funding Information
	Authors Contributions Statement
	Conflict of Interest Statement
	Informed Consent
	Ethical Approval
	Data Availability
	REFERENCES
	BIOGRAPHIES OF AUTHORS

