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Farmers' Perceptions of Climate Change Risk: Comparing the
Accuracy of Farmers’ Perceptions with Meteorological

Data in Kermanshah Township

S. Ghobadi Aliabadi®, H. Agahi'*, and H. Farhadian?

ABSTRACT

Farmers’ perceptions of climate change risk is critically important if they plan to
implement appropriate adaptation measures in their farming. This research was
conducted to evaluate the accuracy of farmers’ perceptions of climate variability and
assess the factors influencing it. To evaluate the accuracy of farmers’ perceptions, this
study also explored the pattern and trend of climate variability in the study area, using
historical meteorological data analysis. Research sample included 217 farmers of
Kermanshah Township, who were selected using multistage sampling technique. The
accuracy of the farmers’ perceived patterns of local climatic changes was appraised based
on graphical analyses of meteorological records during 1970 to 2018. Then, the accuracy
of farmers’ perceptions were categorized. Findings showed that the perceptions of 58.06%
of farmers were consistent with the meteorological data, and there was a need to improve
the accuracy of farmers’ perceptions of climate variability. Sharing specific local weather
information with the community would be one possible way of solving this issue. Also, this
study investigated the factors influencing farmers’ perceptions of climate change risk.
The results showed that knowledge, personal emotions, social norms, and personal
experience collectively accounted for 49.3% of the farmers’ perceptions of climate change

risk variance.
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INTRODUCTION

Climate change poses a serious threat to
livelihood security and enhances risk in
climate sensitive sectors such as agriculture
and forestry. Due to the increased frequency
and intensity of extreme weather events and
climate variability, declining crop yields and
associated  economic  losses  create
vulnerability within the farming community.
To reduce climate vulnerability and adapt to
the changing climate of the world,
awareness and understanding of current
climate trends is one of the indispensable
capacities of an agricultural farming

community (Mahmoodi-Momtaz et al.,

2020; Van Eck et al., 2020; Van der Linden
et al., 2019). This is because, if farmers do
not believe that climate change is occurring
and/or do not perceive it to be a threat to
their livelihoods, they will not likely act to
adopt to or mitigate climate change effects
(Jamshidi et al., 2018).

With the changing climate conditions,
farmers have to adjust their farming
activities through adaptation strategies to
those changes. Faced with climate change,
adaptation and mitigation strategies are vital
in agriculture. Adaptation strategies are
difficult to implement, however, without an
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accurate perception of climate change
(Azizi-Khalkheili, and Zamani 2014;
Bagheri and Shabanali Fami, 2016).
Theoretically, a higher perception of climate
change enhances the wuse of proper
adaptation strategies, and builds more
adaptive capacity (Spence et al., 2012).
However, the ways that individuals perceive
climate change are highly personal, place-
based, and influenced by several factors
(Van der Linden, 2015).

Raising public awareness of the real threat
posed by climate change has been a common
pledge in climate change response policies
(United Nations Environment Programme,
2006). The policy strategies for climate
change communication, however, face two
interrelated challenges: uncertainty and
scepticism (Whitmarsh, 2011). Unlike other
natural hazards, the slow and gradual nature
of climate change makes it difficult to be
discerned from the natural variability of
local climate (Hulme et al.,, 1999). The
uncertainty in the climate change discourse
is not only recognized in the scientific
community, but also across various
segments of the general public who perceive
climate risk in different ways (Weber,
2010). Despite the inherent uncertainty,
perception of climate risk among the general
public is confounded by other characteristics
of climate risk that downplay its urgency
such as lack of immediacy, remoteness of
impact, time lags, and threats to personal
values and self-interest (Moser and Dilling,
2007; Pahl et al., 2015). In some cases,
tendencies by policymakers to downplay the
uncertainty (in order to justify their actions)
and overlook the differences in public
opinions have resulted in policy inertia,
passive resistance, and even active
opposition from those concerned with new
regulations (Poortinga et al., 2011; United
Nations Environment Programme, 2006;
Whitmarsh, 2011).

Thus, while climate change is a complex
global hazard that poses significant
challenges to societies worldwide (Swim et
al., 2011), the extent to which it is publicly
viewed as a risk that requires urgent
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attention varies substantially (Kim and
Wolinsky-Nahmias, 2014).

Effective climate change communication
and policy, therefore, require a good
understanding of public opinions and
recognition of individual variations in
perceptions (Whitmarsh, 2011; Budhathoki
and Zander, 2020), especially since an
increasing amount of studies indicate that
risk perception is an important predictor of
public willingness to help reduce climate
change (e.g. Leiserowitz, 2006; O'Connor, et
al,. 1999; Van der Linden, 2015; Spence et
al., 2011; Spence et al., 2012; Tobler et al.,
2012; Mahmoodi-Momtaz et al., 2020).

While the accuracy of farmers’
perceptions is critically important if farmers
plan to implement appropriate adaptation
measures, to our knowledge, there are very
few research studies examining the extent to
which farmers’ perception of climate change
tracks with observed changes, and no
previous study of this kind has been done in
Kermanshah. For this reason, the primary
research question in this study was whether
Kermanshah farmers perceived the trends of
local climate variability accurately.
Therefore, our two main research objectives
were: (i) To evaluate the accuracy of
farmers’ perceptions of climate variability,
and (ii) To assess the factors influencing
farmers’ perceptions of climate change. To
evaluate the accuracy of farmers’
perceptions, this study also explored the
pattern and trend of climate variability in the
study area, using historical meteorological
data analysis.

MATERIALS AND METHODS
Study Area

Figure 1 shows the study area, comprised
of the Kermanshah Township, located
between latitudes 33° 37' N and 35° 17" N
and longitudes 45° 20" E and 48° 1' E.
Agriculture is the primary source of
livelihood and contributes significantly to
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Study Area

Figure 1. Geographic location of Kermanshah Township (study area).

the food production in Kermanshah
Township. Due to the prevalence of rain-fed
cultivation in the township, climate change
has inflicted substantial damage to farmers
over the past few years, in which, there has
been 50.4% decrease in rainfall compared to
the long-term average, and the province
ranked the fourth in the country in terms of
rainfall reduction.

Methodology

In this study, both secondary data and
primary data were utilized. For the analysis
of local climate trends in the last two
decades, the time series data of precipitation
(rainy days, amount of rainfall), and
temperature (maximum and minimum
temperatures) during 1970 to 2018 was
collected from the Iran Meteorological
Organization database. In this section,
Microsoft Excel was used for graphical
analysis of data.

The primary data were collected by the
farmers survey through a structured
questionnaire that was made by reviewing
previous studies (i.e. Van der Linden, 2015;
Van Eck et al., 2020; Bagheri and Shabanali
Fami, 2016; Van der Linden et al., 2019;
Mahmoodi-Momtaz et al., 2020; Azizi-
Khalkheili and Zamani, 2014; Budhathoki
and  Zander, 2020). The research
guestionnaire had three parts, including
personal and professional characteristics, the
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accuracy of farmers’ perceptions of the
trends of local climate variability, and
factors affecting farmers' perception of
climate change risk. The content validation
of the questionnaire by experts was
considered as excellent. Also, the
questionnaire was pilot tested. The pilot
survey was completed by 35 farmers, and its
reliability =~ was  confirmed  through
Cronbach's Alpha coefficient (75> o> 88).
The study was carried out in Kermanshah
Township. The statistical population
consisted of Kermanshah farmers. A
multistage sampling technique was used to
collect a representative sample from the
study areas. First, we used two-stage cluster
sampling method for sample taking. Thus,
one rural district was randomly selected
from five regions of Kermanshah Township
(Markazi, Mahidasht, Sarfiruzabad, Bilavar
and Kuzaran), then, we randomly selected
two villages from each rural district. Also,
for the purpose of tapping the long-term
memory of climate events and farming
experience, the selected farmers were at
least 38 years old and had at least 20 years
of agricultural experience. The sample size
was estimated based on the latest census
carried out in 2011 (Statistical Yearbook of
Kermanshah Province, 2011). By using the
table of Krejcie and Morgan, the sample size
was estimated at 250. Of all collected
questionnaires, 217 were found to be proper
for analysis. The primary data collected in
this research were analyzed by descriptive
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and inferential  statistics using the
SPSSwin21 software package. Independent
variables included knowledge, emotions,
personal experiences, social problems, value
orientation, and social norms. Also, the
dependent variable of this research was
farmers' perception of climate change in
Kermanshah Township.

RESULTS AND DISCUSSION

In this research, the findings are reported
in three main parts, including:

(1) Climate change and its trend in
Kermanshah;

(2) Farmers’
change;

perceptions of climate

(3) Factors  influencing  farmers’
perceptions on climate change.
Climate Change and Its Trend in

Kermanshah (Overview of Actual Trends in
Local Rainfall and Temperature):

In this study, for the analysis of local
climate trends, the time series data of
precipitation and temperature during 1970 to
2018 was investigated.

The patterns of long-term trends in rainfall
and temperature are shown in Figures 2 and
3. The results showed that the annual rainfall
ranged from 231.93 mm (1979 record) to
630.001 mm (2018 record), while
temperatures ranged from 27.2 °C (summer
maximum) to 4.25 ‘C (winter minimum).
The figure indicates that the last five decades
were marked with a decreasing intensity of

Rainfall (mm)

Rainfall

Figure 2. Historical annual rainfall (mm) at Kermanshah Station. Data source: Iran Meteorological Organization
database: https://data.irimo.ir/. The average rainfall of the Kermanshah Township during 1970-2018 is about 394.8 mm.
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Figure 3. Historical annual minimum and maximum temperature ("C) at Kermanshah Station. Data source: Iran
meteorological organization database :https://data.irimo.ir/. The average temperature of the Kermanshah Township
during 1970-2018 is about 15.3°C
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rainfall and temperature anomaly. Such

figures, however, mask enormous variation
in the normal distribution of rainfall and
temperature across various seasons. Monthly
plots (see Appendix) show a growing length
of the dry season, resulting from a trend
towards lower rainfall during the winter
months.

Also, Table 1 shows the changes in
rainfall and temperature over two statistical
periods for comparison with farmers'
perceptions. According to this table, these
changes are clearly visible.

Also, seasonal rainfall and temperature
variabilities throughout the 49 year period
(1970-2018) were appraised. As shown in
Figures 4 and 5, in the last 20 years, the
maximum and minimum temperatures in
summer and winter have increased. Also,
seasonal rainfall has decreased in the last 20
years compared to previous years.

Accuracy of Farmers’ Perceptions of
the Trends of Local Climate Variability

In this section, the accuracy of perceived

patterns of local climatic changes by farmers
is appraised based on graphical analyses of
meteorological records.

First, a summary of the descriptive
statistics of the respondents is presented.
The results showed that the mean age of the
participants was 50.73 years with a standard
deviation of 8.86. The survey of frequency
distribution of agricultural work experience
of respondents showed that, on average, they
had 27.15 years of experience in farming
with a standard deviation of 7.54. The
frequency distribution of respondents based
on annual income shows that the average
annual income of farmers in Kermanshah is
800-1,000 million IRR. It was also found
that 83.4% of farmers had an income of
more than 800 million IRR per year.

In examining farmers’ perceptions of specific
climate variability, five options were given to
each respondent (Increase Trend, Unchanged,
Decrease Trend, Irregular Trend, or No response,
within the time frame of the last two decades).
Considering climate perceptions of farmers, this
study revealed that farmers had a wide variation
in climate perceptions (Table 2). According to
the five perception indicators, [(rainfall
(Department of Agricullture, Tarbiat Modares

Table 1. Variations in rainfall and temperature in two statistical periods. 2

Climatic parameters 1970-1999 1999-2018
Rainfall average (mm) 411 369.15
Average maximum temperature ('C) 22.48 24
Average minimum temperature ('C) 5.64 7.2
2 Data source: Iran Meteorological Organization database :https://data.irimo.ir/
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Figure 4. Historical seasonal minimum and maximum temperature ('C) at Kermanshah Station (1970-2018).
Data source: Iran Meteorological Organization database :https://data.irimo.ir/
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Figure 5. Historical seasonal rainfall
(mm) at Kermanshah Station (1970-2018).
Data source: Iran Meteorological
organization database: https://data.irimo.ir/

University, Tehran, Islamic Republic of
Iran.): in autumn, in winter, in spring;
temperature: in summer, in winter)], the
local farmers had more accurate perceptions
of the changes in seasonal rainfall. In this
study, the analysis of farmers’ perception
was, more than in the general trends of
climate change, emphasized the seasonal
nature of rainfall (autumn, winter and
spring), and the seasonal nature of
temperature (summer and winter).
Specifically, the study revealed that
58.34% of the farmers perceived a
decreasing trend of rainfall during the
autumn, 48.75% perceived a decreasing
trend of rainfall during the winter, and
36.71% perceived a decreasing trend of
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rainfall during the spring. These results
corresponded to the findings of the previous
meteorological data analysis, showing that
the majority of local farmers had an accurate
perception of seasonal rainfall.

In terms of the perception of temperature,
most of the farmers had an accurate
perception in the summer period i.e. 63.21%
perceived the increasing trend of
temperature in that period, in line with the
results of historical temperature analysis.
While the meteorological observations
corroborate the farmers’ account of the drier
summer season, they do not indicate any
long-term reduction in winter temperature,
which is consistent with the findings of
previous studies (Aryal et al., 2014;
Budhathoki et al., 2020; Macchi et al., 2015;
Uprety et al., 2017).

After comparison of the farmers’
perceptions with the historical data analysis,
the accuracy of farmer’s perceptions of the
trends of local climate variability were
categorized into three levels with the ISDM
(Interval of Standard Deviation from the
Mean) approach. These trends included: (a)
Low consistency of farmers’ perception, (b)
Medium  consistency, and (c) High
consistency with the recorded climate trends
using the followings:

a) Low consistency of farmers’ perception:
A< Mean—¥2 Sd

b) Medium consistency of farmers’
perception: Mean—": Sd< B< Mean+Y Sd

c¢) High consistency of farmers’
perception: Mean+’2 Sd< C

According to this brief appraisal, more
than half of the farmers demonstrated a good
ability to recollect the changes in their local
climate.

Table 3 shows the farmer’s perception
consistency for the total sample in the study.
It reveals that 58.06% of the farmers had
high accuracy in perception of the trends of
local climate variability, 31.34% of farmers
had medium accuracy, and perception of
10.6% of them had low accuracy. Therefore,
to some extent, Kermanshah farmers had
accurate perceptions of how climate
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Table 2. Accuracy of farmer’s perception by meteorological data analysis.

Percentage of the farmers who gave the response as:

Perception Increasing Decreasing Same Irregular  No Percentage
Indicators trend trend during trend response farmers who had
during last last 20 years during a perception
20 years 20 years consistent  with
recorded data
trends
Rainfall 25.41 58.34 421 8.24 3.74 58.34
In autumn 5.29 48.75 14.32 19.39 12.21 48.75
In winter 10.85 36.71 2.23 42.64 7.53 36.71
In spring
Temperature 63.21 7.63 9.51 18.78 0.84 63.21
In summer 10.13 55.24 5.52 21.56 7.59 10.13
In winter
Source: Research findings.
Table 3. Farmer’s perception level about local climate variability.
Variable Farmer’s perception levels Frequency  Valid percent Cl:)r:ru(:::tve
Low con3|st_ency of 23 106 10.6
Climate _ perception
. Medium consistency of 41.94
perception - 68 31.34
perception
High con5|st_ency of 126 58.06 100
perception
Total 217 100
Source: Research findings.
parameters had changed over the last two function of knowledge about climate

decades.

Also, the findings show that farmers’
knowledge of the past climate variability
matches closely the empirical observations.
Therefore, this research has shown the
usefulness of both perception studies and
empirical analysis. Combining both data
sources strengthens the bridge between
quantitative and qualitative approaches
towards more inclusive climate change
adaptation and informs debates on the need
for more inclusive adaptation and
development policies for climate change.

Factors Influencing Farmers’
Perceptions on Climate Change Risk

Based on past research, risk perceptions of
climate change can be described as a
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change, personal emotions, social norms,
personal experiences, social problems, and
environmental attitude (Van der Linden,
2015; Whitmarsh, 2011; Helgeson et al.,
2012; Whitmarsh, 2011; Tun Oo et al.,,
2017; Van Eck et al., 2020). Therefore, in
this research, we examined the effects of
these variables on farmers' perceptions of
climate change risk.

In this section, the collected data was
analyzed. First, a Pearson correlation test
was used to investigate the relationship
between all variables (Table 4).

The results revealed a positive and
significant relationship (P< 0.001) between
climate change risk perception and other
variables, including knowledge, emotions,
social norms, personal experiences, social
problems, and environmental attitude (Table
4).



Ghobadi Aliabadi et al.

Table 4. The results of Pearson’s coefficient of correlation between independent variables and farmers'
perception of climate change risk.

Independent variable Sig Correlation (r)
Knowledge 0.001™ 0.339
Emotions 0.001™ 0.222
Social norms 0.001™ 0.354
Personal experiences 0.001" 0.237
Social problems 0.001™ 0.183
Environmental attitude 0.001™ 0.912

** Significant at the P< 0.001 level; Source: Research Findings.
Also, in order to determine the ability of farmers.
independent variables in predicting the
dependent variable of the research (farmers'
perception of climate change risk),
multivariate linear regression test was used

CONCLUSIONS

by step-by-step method. Among the
variables included in the regression
equation, the wvariables of knowledge,
emotions, social norms, and personal
experience could account for 49.3% of
farmer’s perception of climate change risk
variance (R? Adjust= 49.3, F= 28.22, Sig=
0.001).

The beta values show that the variables of
knowledge, personal emotion and social
norms had the greatest impact on farmers'
perception of climate change risk,
respectively. Therefore, considering the
importance of knowledge in explaining the
variance of farmers' perceptions of climate
change risk, it is suggested that accurate
knowledge about the causes, effects, and
adaptation to climate change be provided to

The ways that individuals perceive climate
change is highly personal, place-based, and
influenced by a number of factors. In this
paper, we assessed how farmers’ perceptions
of climate change are related to historical
trends in climate, and how climate
perceptions are related to knowledge,
emotions, social norms and personal
experiences.

According to the results of the research,
the majority of local farmers had an accurate
perception of seasonal rainfall and
increasing temperature trends in summer,
but had much less accurate perceptions of
the winter temperature. It can be concluded
there was a certain degree of accuracy of
farmers’ perceptions of climate variability,
however, it should be improved by the

Table 5. Results of regression analysis of farmer’s perception of climate change risk. 2

- 5 -
Indgpendent ¢ Beta B Adj uzsted R R Sig
variables R

Constant - - 0.001
coefficient (b) 41l i 6.02

Knowledge 6.04 0.545 0.821 0.293 0.294 0.215 0.001
Emotions 3.92 0.351 0.642 0.278 0.277 0.231 0.001
Social norms 2.46 0.252 0.511 0.355 0.359 0.317 0.001
Persopal 204 0.176 0.675 0.369 0.367 0.321 0.001
experiences

Social 0.09 0.134 0.008 0.467 0.469 0.422 0.743
problems

Enylronmental 074 0045 0.069 0.493 0.489 0.479 0.26
attitude

2 Durbin Watson= 1.15, F= 28.22, Sig= 0.001; Source: Research Findings.
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improved sharing of specific local weather
information with the respective farming
community.

To provide information on climate change
to farmers, we suggest that information
packages should frame climate change as a
risk about which to be concerned. However,
a ‘‘fear-based” approach (i.e. framing
climate change as a risk about which to fear)
should be avoided, as it can lead to denial,
apathy, paralysis or maladaptation.

Moreover, the dominantly experience-
based perceptions in Kermanshah indicate
how important it is for the regional climate
change information communication and
engagement strategy to relate to local
farming realities (e.g. local changes in
rainfall variability, local pest and disease
outbreaks, and local soil erosion) rather than
abstract and distant impacts (such as sea
level rise, melting glaciers, etc.). In this
regard, awareness campaigns should involve
affected farmers sharing their real-life
stories in the form of farmer-to-farmer
agricultural extension (e.g. farmer field
schools).

In order to take effective actions to address
climate related problems, availability and
dissemination of appropriate and up-to-date
information on climate change is essential
for promoting public awareness and
perceptions of climate change.

During awareness campaigns, descriptive
information should be communicated by

Appendix

locally trusted sources (e.g. local extension
workers, locally elected officials and other
role models) rather than scientists external to
the system.

Also, information shared should be
prepared in such a format and way that
farmers can effectively understand with
minimum cognitive efforts. For example,
communicators could use intuitive scenarios,
narratives, and captivating visualizations to
render regional climate processes something
easily comprehensible by farmers.

Results suggest that risk perceptions of
climate change are complex and
multidimensional and that risk
communicators should take an integrative
approach by appealing to multiple aspects of
human judgment and behavior.

The findings of this study suggest the
following important policy implications to
promote  the accuracy of farmers’
perceptions of climate change. Agricultural
training programs enhance the accurate
perceptions of farmers. Therefore, the
context of agricultural training should
include local weather information utilization
whenever the training program is performed.
This information should include knowledge
of local rainfall distribution patterns for the
local crop calendars, and the farmers should
have knowledge of the application of
weather information for their farming
activities.

Monthly plots of rainfall and temperature in Kermanshah Township.
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Figure 7. Historical monthly minimum and maximum temperature ("C) at Kermanshah Station. Data source: Iran meteorological
organization database :https://data.irimo.ir/
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