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Abstract

Compound climate shocks, particularly drought—extreme heat, pose a serious threat to water and food
security in arid and semi-arid regions worldwide. This study aimed to investigate the interactive effect of
psychological resilience and temporal perception of drought on the water-saving behavior of irrigated
farmers in Kermanshah Province, western Iran, in the face of compound climate shocks. The research
was applied in purpose and descriptive—correlational in method, using partial least squares structural
equation modeling (PLS-SEM). The statistical population consisted of irrigated farmers in Kermanshah
Province, from which 384 farmers were selected through stratified random sampling with proportional
allocation. Data were collected using a 73 -item questionnaire and analyzed with SPSS 27 and SmartPLS
4. The findings showed that the experience of compound climate shocks had a positive and significant
effect on psychological resilience (B = 0.386) and temporal perception of drought (8 =0.312).
Psychological resilience (B = 0.352) and future-oriented temporal perception (B = 0.284) had positive and
significant effects on water-saving behavior, while present-oriented (B =-0.156) and past-oriented (B =
-0.132) temporal perception had negative and significant effects on it (3 = -0.198). The interactive effect
of psychological resilience x temporal perception of drought (B = 0.089, p = 0.156) and the moderating
effect of compound climate shocks on the relationship between psychological resilience and water-
saving behavior (B =-0.067, p = 0.238) were rejected. The research model explained 47% of the variance
in water-saving behavior. Based on the results, promoting water-saving behavior requires a
multidimensional approach that simultaneously considers psychological, temporal, and contextual
dimensions. The findings indicate that in arid and semi-arid regions worldwide, policymakers can
enhance water-saving behavior by simultaneously strengthening psychological resilience and future-
oriented temporal perception, and by designing educational and supportive interventions in parallel.

1 Introduction

Climate change, one of the greatest challenges of the twenty-first century, has fundamentally altered
temperature, precipitation, and extreme event patterns and intensified the vulnerability of agricultural
systems worldwide (IPCC, 2022). In this context, compound climate shocks have emerged as one of the
most complex and destructive forms of climate hazards, requiring analytical frameworks different from
those for single-factor hazards. According to the IPCC definition, a compound event refers to conditions
in which two or more extreme events occur simultaneously or successively, and their combined effects
far exceed the sum of individual effects (Seneviratne et al., 2012). In agriculture, compound climate
shocks typically manifest as drought—extreme heat, drought—low precipitation, or a combination of low
precipitation and high temperature, and due to their synergistic effects, they systematically undermine
the adaptive capacity of agricultural systems (Zscheischler et al., 2018).

The agricultural sector, as the largest consumer of fresh water worldwide, accounts for approximately
70% of global water withdrawals and is therefore both the primary driver of pressure on water resources
and the most vulnerable sector to compound climate shocks (FAQ, 2020). Compound climate shocks not
only directly threaten food security but also endanger the socio-economic sustainability of rural
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communities by reducing water productivity, increasing production costs, and decreasing farmers'
incomes (Cissé et al., 2024).

Iran, located in the arid and semi-arid belt of the world, is particularly exposed to compound climate
shocks. Studies have shown that the frequency of drought, extreme heat, and compound drought—
extreme heat events in Iran has significantly intensified over the past 15 years, with new hotspots
emerging in central Iran and the Zagros mountain range (Veysi & Nouri, 2026). More importantly,
irrigation cannot fully serve as a protective shield against the synergistic pressure of compound
drought—extreme heat events, as water productivity in irrigated areas decreases by 13.5% and in rainfed
areas by 27.4% under these events (Veysi & Nouri, 2026).

Kermanshah Province in western Iran, as one of the important hubs of irrigated agriculture, is a clear
example of vulnerability to compound climate shocks. Its irrigated land area exceeds 280,000 hectares,
mainly allocated to water-intensive crops such as irrigated wheat, forage maize, alfalfa, and sugar beet
(Kermanshah Province Agricultural Jihad Organization, 2024). Repeated droughts in recent years have
significantly reduced groundwater levels and soil moisture and severely affected the yield of irrigated
crops (Almasi et al., 2019). Provincial experts have declared a revision of cropping patterns and the
adoption of modern irrigation methods as two unavoidable developmental necessities in the face of
climate change and persistent droughts.

Recent research in this province has shown that psycho-social factors, including personal norms,
perceived behavioral control, and environmental self-efficacy, play a determining role in explaining
farmers' adaptation behavior to water scarcity (Azadi et al., 2024; Savari et al., 2025). However,
psychological resilience and temporal perception, as two fundamental psychological constructs that can
shape how farmers process and respond to compound climate shocks, have received less systematic
attention.

Psychological resilience refers to the mental and emotional capacity of a farmer to cope with adversity
and return to equilibrium after facing a crisis (Connor & Davidson, 2003). Studies have shown that
repeated droughts have led to reduced life satisfaction, quality of life, and psychological resilience
among Iranian farmers (Yazdanpanah et al., 2022). Meanwhile, temporal perception—the farmer's
orientation toward the past, present, or future—acts as a cognitive framework that guides the
prioritization and selection of risk management behaviors. Studies in Iran have shown that most farmers
have a present-oriented perspective, and past-oriented farmers exhibit weaker drought risk management
behavior compared to other groups (Neisi et al., 2020).

In a situation where compound climate shocks are increasingly pressuring agricultural systems in Iran

and the world, and Kermanshah Province faces a combination of compound drought, severe

groundwater depletion, and socio-economic constraints of smallholder farmers, identifying the

psychological mechanisms affecting water-saving behavior is of critical importance. One-dimensional

policymaking and exclusive focus on economic and technical tools, without attention to psychological

dimensions, have been ineffective. Therefore, the present study investigates the interactive effect of
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psychological resilience and temporal perception of drought on the water-saving behavior of farmers in
Kermanshah Province in the face of compound climate shocks, in order to provide the empirical
evidence necessary for designing more effective water-saving policies in arid and semi-arid regions.

2 Theoretical Foundations and Literature Review

2 - 1. Theoretical Framework

The present study integrates three theoretical frameworks: Hobfoll's Conservation of Resources (COR)
theory for psychological resilience (Hobfoll, 1989), Zimbardo and Boyd's time perspective theory for
temporal perception of drought (Zimbardo & Boyd, 1999), and Grothmann and Patt's cognitive—
motivational adaptation theory for converting perception into water-saving behavior (Grothmann & Patt,
2005). Compound climate shocks simultaneously activate three psychological processes: (1)
conservation of psychological resources, which determines whether an individual possesses the
necessary resilience capacity (Hobfoll, 1989); (2) temporal processing, which determines how close,
urgent, and relevant to one's future the threat is perceived to be (Zimbardo & Boyd, 1999); and (3)
cognitive—motivational appraisal, which determines whether this perception translates into practical
action (Grothmann & Patt, 2005).

2-2. Compound Climate Shocks

Compound climate shocks refer to events in which two or more climate hazards occur simultaneously,
successively, or consecutively, and their combined effects far exceed the sum of individual effects
(Zscheischler et al., 2018). In agriculture, the most common forms are drought—extreme heat, drought-
low precipitation, and drought—hot wind, which undermine adaptive capacity by reducing soil moisture,
increasing evapotranspiration, and decreasing crop yield (Seneviratne et al., 2012). Their synergistic
nature operates through three pathways: physiological intensification (heat concurrent with drought
increases transpiration and water demand), resource degradation (successive droughts reduce
groundwater and soil recovery capacity), and capture of adaptive capacity (simultaneous threats deplete
psychological, economic, and institutional capacity) (Cissé et al., 2024).

This synergy has important implications for farmers' perception and psychological response. Unlike
single-factor hazards, compound shocks may create perceptual ambiguity and affect temporal
perception and urgency. Moreover, repeated experience of these shocks can both strengthen
psychological resilience (through active adaptation) and erode it (through resource depletion). In Iranian
agriculture, compound climate shocks affect both the farmer's psychological capacity and their
perception of the time and urgency of drought (Cissé et al., 2024). Accordingly:

H1
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The experience of compound climate shocks has a positive and significant effect on farmers'
psychological resilience.

H2

The experience of compound climate shocks has a significant effect on farmers' temporal perception of
drought.

The Conservation of Resources (COR) theory (Hobfoll, 1989) explains human behavior in the face of
stress and crisis. Individuals strive to preserve valued resources, compensate for loss, and acquire new
resources. Stress occurs when resources are threatened, lost, or cannot be recovered. In agriculture,
resources include water, land, capital, knowledge, and psychological resources such as self-efficacy,
hope, and resilience. Psychological resilience, the central core of this theory, refers to an individual's
capacity to return to equilibrium, maintain optimal functioning, and achieve positive growth in the face of
adversity and chronic crises (Connor & Davidson, 2003). In agriculture, farmers' psychological resilience
includes self-efficacy, hope, cognitive flexibility, emotion regulation, and active coping. Studies show that
psychological resilience is significantly associated with adaptive behaviors under climate change
(Marshall & Smajgl, 2013). In Iran, Shojaei-Miandoragh et al. (2020) confirmed that psychological
resilience plays a key role in farmers' water conservation behavior. Tahernejad et al. (2025) also showed
that psychological resilience, through self-efficacy and hope, strengthens farmers' motivation to adopt
adaptive behaviors. Accordingly:

H3

Psychological resilience has a positive and significant effect on farmers' water-saving behavior.

2-3. Time Perspective Theory and Temporal Perception of Drought

Zimbardo and Boyd's (1999) time perspective theory states that individuals have different temporal
orientations that shape their information processing, decision-making, and behavioral choices.
Individuals may be past-oriented (focused on past experiences and traditions), present-oriented (focused
on immediate pleasure and current problems), or future-oriented (focused on long-term goals and
consequences). The Zimbardo Time Perspective Inventory (ZTPI) is the primary instrument for
measuring this construct. In the context of drought, temporal perception refers to the farmer's
perception, processing, and subjective evaluation of the temporal dimension of drought, which includes
perceived temporal distance, perceived frequency, perceived urgency, and time orientation. Drought is a
slow-onset phenomenon, and therefore the farmer's temporal perception of it shapes their response
(Grothmann & Patt, 2005). Studies show that time perspective significantly affects environmental
behavior and climate adaptation (Milfont et al., 2012). In Iran, Neisi et al. (2020) showed that most
farmers have a present-oriented perspective, and past-oriented farmers exhibit weaker drought risk
management behavior compared to other groups. Another study in Iran confirmed that dimensions of
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psychological distance explain 72.2% of the variance in climate concerns (Yazdanpanah et al., 2024).
Accordingly:

H4

Future-oriented temporal perception has a positive and significant effect on farmers' water-saving
behavior.

HS5

Present-oriented temporal perception has a negative and significant effect on farmers' water-saving
behavior.

H6

Past-oriented temporal perception has a negative and significant effect on farmers' water-saving
behavior.

2-4. Cognitive—Motivational Adaptation Theory and Water-Saving
Behavior

Grothmann and Patt's (2005) cognitive—motivational adaptation theory explains the process of
converting perception into adaptive behavior. Drawing on protection motivation theory (PMT), this theory
developed the Model of Private Proactive Adaptation to Climate Change (MPPACC). Adaptive behavior
results from two sequential processes: threat appraisal (risk perception and urgency perception) and
adaptation appraisal (self-efficacy, outcome expectation, and action costs). In agriculture, water-saving
behavior refers to operational, technical, and managerial actions that a farmer performs to reduce water
consumption and increase efficiency (Keshavarz & Karami, 2014). These behaviors include technical,
managerial, and institutional-social behaviors (Bijani et al., 2017). Studies show that self-efficacy is the
main determinant of converting risk perception into practical action. In Iran, a study using the value-
belief-norm framework showed that the model explained 68% of the total variance in water-saving
behavior (Fouladi et al., 2026).

2-5. Interactive Effect of Psychological Resilience and Temporal
Perception of Drought

The theoretical logic of this interaction is based on two arguments. First (facilitation): high psychological
resilience allows the farmer to convert future-oriented and urgency-focused temporal perception of
drought into practical action, because psychological capacity is a necessary condition for converting
perception into behavior (Grothmann & Patt, 2005). Second (compensation): farmers with high
psychological resilience, even with present-oriented or past-oriented temporal perception, may adopt
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water-saving behaviors due to their psychological capacity (Hobfoll, 1989). However, empirical evidence
in Iranian agriculture is limited. Joireman et al. (2012) showed that interactive effects between time
orientation and psychological capacity typically have small effect sizes. Grothmann and Patt (2005) also
emphasized that the moderating effect of self-efficacy varies depending on context and behavior type.
Accordingly:

H7

The interactive effect of psychological resilience x temporal perception of drought on water-saving
behavior is positive and significant.

H8

The experience of compound climate shocks moderates the relationship between psychological
resilience and water-saving behavior.

2—-6. Moderating Role of Compound Climate Shock Experience

According to cognitive—motivational adaptation theory, direct experience of climate events shapes
information processing and threat appraisal (Grothmann & Patt, 2005). Studies show that repeated
drought experience can both strengthen psychological resilience (through adaptation) and weaken it
(through psychological erosion) (Omid et al., 2023). However, the direction and significance of this
moderating effect in Iranian agriculture are not definitive. Galappaththi et al. (2023) showed that chronic
exposure to drought can lead to resilience erosion, but this erosion does not necessarily lead to reduced
water-saving behavior. Therefore, empirical testing appears necessary.

2-7. Dimensions of Research Constructs

H9

The five dimensions of self-efficacy, hope, cognitive flexibility, emotion regulation, and active coping
significantly explain the second-order construct of psychological resilience.

H10

The six dimensions of perceived temporal distance, perceived frequency, perceived urgency, future-
oriented, present-oriented, and past-oriented significantly explain the second-order construct of temporal
perception of drought.

It is likely that psychological resilience and temporal perception of drought act not only as direct
predictors but also as mediating mechanisms; that is, the experience of compound climate shocks first
activates these psychological constructs, and they then indirectly shape water-saving behavior.
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2-7-1. Mediating Role of Psychological Resilience

Grothmann and Patt's (2005) theory is the main framework for explaining the mediating role of
psychological resilience. The adaptation process consists of two stages: threat appraisal and adaptation
appraisal. Psychological resilience (including self-efficacy, hope, and active coping) acts as an
intermediate psychological mechanism that links the experience of climate shock to practical action.
The experience of climate shock alone is not sufficient for adopting water-saving behavior; rather, it must
pass through the filter of the individual's psychological capacity. Shojaei-Miandoragh et al. (2020)
showed that psychological resilience acts as a mediating mechanism between water scarcity experience
and conservation behavior. Sadeghi et al. (2019) confirmed that self-efficacy has the highest total causal
effect on water exploitation behavior, transmitted through other psychological variables. A study on
smallholder farmers in India showed that psychological resilience acts as a full mediator between
institutional support and climate adaptation. Azadi et al. (2026) also confirmed that psychological
mechanisms mediate the relationship between contextual factors and water-saving behavior.
Accordingly:

H11

The experience of compound climate shocks has a significant indirect effect on water-saving behavior
through psychological resilience.

2-7-2. Mediating Role of Temporal Perception of Drought

Liberman and Trope's (2010) construal level theory (CLT) is the main framework for explaining the
mediating role of temporal perception. Direct and repeated experience of an event reduces psychological
distance and makes it perceived as close, urgent, and self-relevant. More urgent and future-oriented
temporal perception converts the experience of climate shock into motivation and action for water
saving. Valizadeh et al. (2018) showed that future-oriented time perspective has a positive effect on
water conservation attitude and behavior, while present-oriented perspective has a negative effect;
attitude acted as a mediator. Sadeghi et al. (2019) confirmed the mediating role of time perspective in
water resource exploitation behavior. Yazdanpanah et al. (2024) showed that dimensions of
psychological distance explain 72.2% of the variance in climate concerns, and these concerns act as a
mediator. Corral-Verdugo et al. (2006) confirmed that future-oriented perspective has a positive
relationship with water conservation behavior, mediated through cognitive—motivational variables.
Accordingly:

H12

The experience of compound climate shocks has a significant indirect effect on water-saving behavior
through temporal perception of drought.
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2-7-3. Sequential Mediating Role of Psychological Resilience and
Temporal Perception

Hypothesis H13 tests a sequential mediation in which the experience of climate shock first strengthens
psychological resilience, then the strengthened resilience leads to a more urgent and future-oriented
temporal perception, and finally this temporal perception guides water-saving behavior. The theoretical
logic is derived from three theories: Hobfoll's (1989) COR theory, Zimbardo and Boyd's (1999) time
perspective theory, and Grothmann and Patt's (2005) cognitive—motivational theory. Sadeghi et al.
(2019) showed that self-efficacy has the highest total causal effect on water exploitation behavior,
transmitted through time perspective, confirming the logic: self-efficacy — time perspective — behavior.
Shojaei-Miandoragh et al. (2020) showed that both psychological resilience and temporal perception act
as mediating mechanisms. A study on farmers in India confirmed a sequential psychological pathway
(financial resilience — psychological resilience — climate adaptation). Yazdanpanah et al. (2024)
showed that psychological distance affects adaptation behavior through climate concerns, which act as
a sequential mediator. Accordingly:

H13

The experience of compound climate shocks has a significant indirect effect on water-saving behavior
through the sequential chain of psychological resilience and temporal perception of drought.

A review of the literature shows that previous studies have predominantly examined either psychological
resilience independently (Shojaei-Miandoragh et al., 2020; Tahernejad et al., 2025; Savari et al., 2025) or
temporal perception as a separate construct (Neisi et al., 2020; Tahernejad et al., 2022; van Tilburg et al.,
2025). In none of these studies has the interactive effect of these two constructs on farmers' water-
saving behavior in the context of compound climate shocks been systematically tested.

This theoretical gap is of double importance, especially in Kermanshah Province, where farmers face a
combination of compound drought, water poverty, and socio-economic constraints. Filling this gap is
critically important for several reasons: first, if the two constructs act interactively, one-dimensional
policymaking will be ineffective, and integrated interventions must be designed; second, if they act
independently and in parallel, designing interventions becomes simpler and more cost-effective; third,
identifying the psychological mechanisms can lead to more targeted adaptation policies and prevent the
waste of resources; fourth, Kermanshah Province provides a suitable context for testing these
relationships, and its findings can serve as a model for other arid and semi-arid regions; fifth, the findings
can help policymakers move beyond a sole focus on economic and technical tools and pay serious
attention to the determining role of psychological constructs.

Accordingly, the present study, using partial least squares structural equation modeling (PLS-SEM),
investigates the interactive effect of psychological resilience and temporal perception of drought on the
water-saving behavior of farmers in Kermanshah Province in the face of compound climate shocks, in
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order to fill the existing theoretical gap and provide the empirical evidence necessary for designing more
effective water-saving policies in arid and semi-arid regions.

2—-8 Conceptual Framework of the Research

Based on the theoretical foundations and research literature, the conceptual framework of the present
study is presented in Fig. 1. This framework is formed from the integration of three fundamental theories
Conservation of Resources (COR) theory, time perspective theory, and cognitive—motivational adaptation
theory and includes four main constructs (experience of compound climate shocks, psychological
resilience, temporal perception of drought, and water-saving behavior) and one interactive construct
(psychological resilience x temporal perception of drought).

Psychological resilience as a second-order construct consists of five dimensions: self-efficacy, hope,
cognitive flexibility, emotion regulation, and active coping. Temporal perception of drought as a second-
order construct also consists of four dimensions: perceived temporal distance, perceived frequency,
perceived urgency, and time orientation (including three subcomponents: future-oriented, present-
oriented, and past-oriented).

In this framework, the experience of compound climate shocks, as a contextual variable, affects both
psychological resilience and temporal perception of drought. Psychological resilience and temporal
perception of drought each independently affect water-saving behavior. In addition, the interactive effect
of psychological resilience x temporal perception of drought on water-saving behavior is tested. Also, the
experience of compound climate shocks is examined as a moderating variable on the relationship
between psychological resilience and water-saving behavior.

3 Methods

3 -1 Study Area

The present study was conducted in Kermanshah Province, located in western Iran (Fig. 2). With an area
of approximately 25,000 square kilometers, this province is considered one of the important hubs of
irrigated agriculture in the country. The irrigated land area of the province exceeds 280,000 hectares,
mainly allocated to the cultivation of water-intensive crops such as irrigated wheat, forage maize, alfalfa,
and sugar beet (Kermanshah Province Agricultural Jihad Organization, 2024). The agricultural water
resources of this province include permanent rivers, springs, qanats, and deep and semi-deep wells,
whose groundwater levels have noticeably declined in recent years due to repeated droughts and
excessive extraction. The selection of this region was based on three criteria: the strong dependence of
irrigated agriculture on endangered surface and groundwater resources, the repeated experience of
severe droughts and compound climate shocks over the past two decades, and the strategic importance
of the province in the production of irrigated crops in the country.
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3 - 2 Statistical Population and Sampling Method

The statistical population consisted of all irrigated farmers in Kermanshah Province engaged in irrigated
crop cultivation in the 2024-2025 crop years. Based on official statistics, the population size was
approximately 45,000 irrigated beneficiaries. Using Cochran's formula with a 5% error level and 95%
confidence level, 384 individuals were selected as the sample. To determine sample adequacy in PLS-
SEM, the 10-times rule was used, requiring a minimum of 10 times the maximum number of structural
paths leading to an endogenous construct (Hair et al., 2019). Since "water-saving behavior" had the
highest number of incoming paths, the minimum required sample was 60 individuals. Also, G*Power
analysis with 80% power, a medium effect size (f2 = 0.15), and five predictors confirmed a minimum
sample of 92 individuals (Faul et al., 2009).

Stratified random sampling with proportional allocation was used. Kermanshah Province was classified
into main counties (Kermanshah, Sarpol-e Zahab, Sahneh, Harsin, Kangavar, Sonqor and Kolyai, and
Paveh), and each county's share was determined by its ratio of irrigated beneficiaries to the total
population. Inclusion criteria were: possessing irrigated agricultural land, active engagement in irrigated
crop cultivation, using at least one irrigation system, and having at least three years of irrigated farming
experience. Data were collected using a researcher-made questionnaire through face-to-face interviews.

3-3. Research Instrument

The main instrument was a researcher-made questionnaire, finally set with 73 items after examining
content, face, and construct validity and removing overlapping items. It consists of five sections. All
latent constructs were measured using a 5-point Likert scale, and composite scores were computed as
the average of respective items.

Section One Demographic and Agricultural Characteristics: Included 12 questions about gender (1 =
male, 2 = female), age (1 = less than 40, 2 = 40-59, 3 = more than 59), education level (1 = illiterate, 2 =
elementary, 3 = secondary, 4 = university), farming experience (1 = less than 10 years, 2 = 10-25 years, 3
= more than 25 years), cultivated area (1 = less than 2 ha, 2 =2-5 ha, 3 =5-10 ha, 4 = more than 10 ha),
type of irrigation system (1 = surface, 2 = sprinkler, 3 = drip, 4 = combined), main source of water supply
(1 = private well, 2 = shared well, 3 =river, 4 = ganat and dam), type of land tenure (1 = owner, 2 = tenant, 3
= shared), main source of income (1 = only agriculture, 2 = agriculture + non-agriculture, 3 = non-
agriculture), participation in water-related extension courses (1 = yes, 2 = no), and membership in water
users' associations (1 =yes, 2 = no)

Section Two Experience of Compound Climate Shocks (CCS): Defined as the extent to which the farmer
has experienced simultaneous or successive compound climate events (drought—extreme heat) over the
past five years. It was measured with 5 items (CCS1-CCS5) on a 5-point Likert scale (1 = strongly
disagree to 5 = strongly agree), designed based on Zscheischler et al. (2018). A composite score was
computed as the average of the five items, with higher scores indicating greater experience.
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Section Three Psychological Resilience (PR): Defined as the farmer's mental and emotional capacity to
cope with adversity and return to equilibrium after facing a crisis. It was measured with 20 items across
five dimensions: self-efficacy (4 items), hope (4 items), cognitive flexibility (4 items), emotion regulation
(4 items), and active coping (4 items), based on the Connor—Davidson Resilience Scale (Connor &
Davidson, 2003) and Luthans et al. (2017). Responses were rated on a 5-point Likert scale (1 = strongly
disagree to 5 = strongly agree). Composite scores were computed for each dimension and the overall PR
score.

The five dimensions were defined as follows: Self-efficacy refers to the farmer's belief in their ability to
successfully perform tasks and manage challenges related to water scarcity. Hope refers to the ability to
generate multiple pathways and maintain motivation under water-scarce conditions. Cognitive flexibility
refers to the ability to adapt thinking and behavior to new climatic conditions. Emotion regulation refers
to the ability to manage and control negative emotions arising from drought. Active coping refers to the
tendency to actively seek solutions, plan practically, and take initiative.

Section Four Temporal Perception of Drought (TPD): Defined as the farmer's perception, processing, and
subjective evaluation of the temporal dimension of drought. It was measured with 21 items across four
dimensions: perceived temporal distance (3 items), perceived frequency (3 items), perceived urgency (3
items), and time orientation (12 items, including 4 future-oriented, 4 present-oriented, and 4 past-oriented
items), based on Zimbardo and Boyd's (1999) time perspective theory and the ZTPI. Responses were
rated on a 5-point Likert scale (1 = strongly disagree to 5 = strongly agree). Composite scores were
computed for each dimension and the overall TPD score.

The four dimensions were defined as follows: Perceived temporal distance refers to the perception of
how close or distant a severe drought event is in time. Perceived frequency refers to the perception of
how often droughts have occurred in recent years. Perceived urgency refers to the perception of the
need for immediate action. Time orientation refers to the tendency to focus on the past, present, or
future in agricultural decisions, comprising three sub-dimensions: future-oriented (long-term goals),
present-oriented (immediate needs), and past-oriented (traditional methods and past experiences).

Section Five Water-Saving Behavior (WCB): Defined as the set of operational, technical, and managerial
actions performed by the farmer to reduce water consumption and increase water use efficiency. It was
measured with 15 items across three dimensions: technical behaviors (5 items), managerial behaviors (5
items), and institutional-social behaviors (5 items), based on Keshavarz and Karami (2014) and Bijani et
al. (2017). Responses were rated on a 5-point Likert scale (1 = never to 5 = always). Composite scores
were computed for each dimension and the overall WCB score

The three dimensions were defined as follows: Technical behaviors refer to the use of technical
equipment and methods to reduce water consumption (e.g., drip irrigation, mulching, water meters).
Managerial behaviors refer to managerial practices to optimize water use (e.g., adjusting irrigation
intervals, changing cropping patterns). Institutional-social behaviors refer to participation in collective
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and institutional activities related to water management (e.g., water users' associations, training
courses)

Transformations applied: No reverse coding was applied, as all items were worded positively and
directly. Mean centering was applied to the predictor (PR) and moderator (TPD) variables before creating
the interaction term (PR x TPD) to reduce multicollinearity. Latent variable scores were standardized
before computing the interaction term in the two-stage approach.

Before final distribution, the questionnaire was tested in a pilot study on 30 irrigated farmers outside the
main sample to examine clarity and completion time. To prevent response bias, the purpose of the
research was explained at the beginning, and confidentiality was emphasized.

3-4. Validity and Reliability of the Research Instrument

Content and Face Validity: Content validity was confirmed using CVR and CVI based on a 10-member
panel of experts in agricultural extension, environmental psychology, and agricultural economics. All
items obtained CVR values above 0.62 and CVI values above 0.79 (Lawshe, 1975). Face validity was
confirmed by 15 irrigated farmers outside the sample.

Convergent Validity: Assessed using outer loadings, AVE, and CR. The acceptance criterion for loadings
was 0.70 or higher, and items with loadings between 0.40 and 0.70 were removed if their removal
improved AVE and CR values (Hair et al., 2019). AVE values should be at least 0.50 (Fornell & Larcker,
1981) (Supplementary Table S1).

Reliability: Assessed using Cronbach's alpha, CR, and indicator reliability. The minimum acceptable value
for Cronbach's alpha was 0.70 (Cronbach, 1951). CR should be between 0.70 and 0.95 (Hair et al., 2019)
(Supplementary Table S1).

Discriminant Validity: Assessed using cross-loadings, the Fornell-Larcker criterion, and HTMT.
According to Fornell-Larcker, the square root of the AVE of each construct should be greater than its
highest correlation with other constructs (Fornell & Larcker, 1981). For HTMT, values should be less than
0.85 (Henseler et al., 2015) (Table 8).

Common Method Bias: Harman's single-factor test and the full collinearity approach were used. In
Harman's test, if the first factor explains less than 50% of the total variance, it indicates the absence of
common method bias (Podsakoff et al., 2003). In the full collinearity approach, VIF values for all
constructs should be less than 3.3 (Kock, 2015).

3-5 Data Analysis

Data analysis was performed in two stages. In the first stage, descriptive statistics and normality of data
distribution were examined using SPSS version 27. In the second stage, hypothesis testing and
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structural equation modeling were conducted using the partial least squares (PLS-SEM) approach with
SmartPLS version 4.

Stage One: Measurement Model Assessment (Outer Model): Outer loadings of all indicators were
examined. Indicators with loadings less than 0.50 were removed. Then, reliability was assessed with
Cronbach's alpha and composite reliability, and convergent validity with AVE (Supplementary Table S1).
Discriminant validity was also confirmed with the Fornell-Larcker criterion and HTMT. For second-order
constructs (psychological resilience and temporal perception of drought), the repeated indicators
approach was used (Tables 7 and 8). Stage Two: Structural Model Assessment (Inner Model): VIF values
for all endogenous constructs were examined. The R2 value for the endogenous construct "water-saving
behavior" was reported. For each structural path, the f2 value was calculated. Using the Blindfolding
procedure (with an omission distance of 7), the Q2 value was calculated. The significance of structural
paths was assessed using the bootstrapping procedure with 5,000 subsamples and a two-tailed test at a
5% significance level (t > 1.96) (Hair et al., 2019).

Interaction Effect Test: To test hypothesis H7, the two-stage approach in SmartPLS was used. In the first
stage, the main model without the interaction term was estimated and latent variable scores were saved.
In the second stage, the latent variable scores of the predictor (psychological resilience) and the
moderator (temporal perception of drought) were multiplied, and a single indicator was created for the
interaction term. Then, the model was re-estimated with the inclusion of the interaction term (Becker et
al., 2018).

Model Fit Indices: The fit of the measurement model was assessed using SRMR (acceptable value less
than 0.08) and NFI (acceptable value greater than 0.90) (Tenenhaus & Esposito Vinzi, 2005) (Table 4).

4 Research Findings

4 - 1 Demographic and Agricultural Characteristics of Respondents

The data collected from 384 irrigated farmers (Table 1) show that 292 respondents (76.04%) were men
and 92 (23.96%) were women. The highest frequency belonged to the 40-59 age group with 173
individuals (45.05%). In terms of education, 139 individuals (36.20%) had secondary and high school
education. The largest group by farming experience was 10-25 years with 168 individuals (43.75%).
Regarding cultivated area, the highest frequency was the 2—5-hectare category with 157 individuals
(40.89%), followed by less than 2 hectares with 98 individuals (25.52%), 5-10 hectares with 86
individuals (22.40%), and more than 10 hectares with 43 individuals (11.20%). This indicates that most
farmers are smallholders (less than 5 hectares), comprising 66.41% of the sample. Regarding irrigation
systems, 147 individuals (38.28%) used surface (flood) irrigation, followed by sprinkler irrigation with 98
individuals (25.52%), drip irrigation with 82 individuals (21.35%), and combined systems with 57
individuals (14.84%). This shows that despite the promotion of modern methods, more than one-third of
farmers still use traditional surface irrigation. In terms of cropping pattern, irrigated wheat was the most
dominant crop with 158 individuals (41.15%). Half of the respondents (192 individuals, 50.00%) used a
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private well, 210 individuals (54.69%) owned their land, and 258 individuals (67.19%) made a living solely
from agriculture. Also, 206 individuals (53.65%) had participated in water-related extension courses, and
168 individuals (43.75%) were members of water users' associations.
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Table 1

Demographic Characteristics of Farmers (n = 384)

Variable

Gender

Age (years)

Education

Farming Experience (years)

Cultivated area

Type of irrigation system

Type of dominant crops
cultivated

Main source of water supply

Category

Female

Male

Less than 40
Between 40-59
More than 59
lliterate
Elementary

Secondary (Middle and
High School)

University

Less than 10

Between 10-25

More than 25

Less than 2 hectares
2-5 hectares

5-10 hectares

More than 10 hectares
Surface (flood) irrigation
Sprinkler irrigation
Drip irrigation

Combined (more than one
system)

Irrigated wheat

Irrigated barley

Maize

Other (alfalfa, sugar beet)

Private well
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Frequency (n =
384)

92
292
118
173
93
87
72
139

86
109
168
107
98
157
86
43
147
98
82

158
112
62
52
192

Percentage

(%)

23.96
76.04
30.73
45.05
24.22
22.66
18.75
36.20

22.40
28.39
43.75
27.86
25.52
40.89
22.40
11.20
38.28
25.52
21.35
14.84

41.15
29.17
16.15
13.54
50.00




Variable Category Frequency (n = Percentage
384) (%)
Shared well 106 27.60
River 51 13.28
Qanat and dam 35 9.11
Type of land tenure Owner 210 54.69
Tenant 104 27.08
Shared 70 18.23
Main Income Source Only agriculture 258 67.19
Agriculture + non- 85 22.14
agriculture
Non- agriculture 41 10.68
Participation in water-related Yes 206 53.65
extension courses
No 178 46.35
Membership in water users' Yes 168 43.75
associations
No 216 56.25

4 - 2 Descriptive Statistics of the Main Research Constructs

An examination of the central tendency and dispersion indices of the research constructs in Table 2
shows that the experience of compound climate shocks has the highest mean among all constructs (M
=3.89, SD = 0.79). Among the dimensions of psychological resilience, self-efficacy has the highest mean
(M =3.81, SD = 0.84). Regarding temporal perception of drought, perceived frequency has the highest
mean (M = 3.94, SD = 0.76). Water-saving behavior, with a mean of 3.46 (SD = 0.89), is at a moderate
level.
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Table 2
Descriptive Statistics of the Main Research Constructs

Variable Mean (out of 5)  Standard Deviation
Experience of Compound Climate Shocks (CCS)  3.89 0.79
Psychological Resilience (PR) 3.68 0.82
Self-Efficacy (SE) 3.81 0.84
Hope (HO) 3.76 0.80
Cognitive Flexibility (CF) 3.64 0.86
Emotion Regulation (ER) 3.52 0.88
Active Coping (AC) 3.67 0.83
Temporal Perception of Drought (TPD) 3.58 0.85
Perceived Temporal Distance (TD) 3.42 0.91
Perceived Frequency (PF) 3.94 0.76
Perceived Urgency (PU) 3.61 0.87
Future-Oriented (FUT) 3.74 0.82
Present-Oriented (PRES) 3.25 0.90
Past-Oriented (PAST) 3.40 0.88
Water-Saving Behavior (WCB) 3.46 0.89
Technical Behaviors (TB) 3.58 0.92
Managerial Behaviors (MB) 3.41 0.90
Institutional—Social Behaviors (IB) 3.38 0.94

4 - 3 Assessment of Common Method Bias and Collinearity

Prior to testing the structural model, common method bias and collinearity were examined using two
approaches. First, Harman's single-factor test showed that the first factor explained only 31.42% of the
total variance, which is below the 50% threshold, and therefore common method bias is not a concern in
this study (Podsakoff et al., 2003). Second, Kock's (2015) full collinearity approach showed that all VIF
values ranged from 1.38 to 2.04, which is well below the threshold of 3.3, confirming the absence of
multicollinearity (Kock, 2015). Tolerance values also ranged from 0.49 to 0.72, which exceeds the 0.20
threshold and indicates the absence of collinearity (Hair et al., 2019) (Table 3).
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Table 3
Common method bias and multicollinearity assessment (Full collinearity

VIF)
Tolerance VIF Constructs
Experience of Compound Climate Shocks (CCS) 1.58 0.63
Psychological Resilience (PR) 1.86 0.54
Self-Efficacy (SE) 2.04 0.57
Hope (HO) 1.92 0.52
Cognitive Flexibility (CF) 1.78 0.56
Emotion Regulation (ER) 1.66 0.60
Active Coping (AC) 1.71 0.58
Temporal Perception of Drought (TPD) 1.74 0.57
Perceived Temporal Distance (TD) 1.54 0.65
Perceived Frequency (PF) 1.48 0.68
Perceived Urgency (PU) 1.62 0.62
Future-Oriented (FUT) 1.59 0.63
Present-Oriented (PRES) 1.65 0.61
Past-Oriented (PAST) 1.60 0.63
Water-Saving Behavior (WCB) 1.38 0.72
Technical Behaviors (TB) 1.75 0.57
Managerial Behaviors (MB) 1.80 0.56
Institutional—Social Behaviors (IB) 1.70 0.59

4-4 Measurement Model Assessment

Model Fit Indices: The SRMR value was 0.062, NFI was 0.93, RMS-theta was 0.074, d_ULS was 0.42, and
d_G was 0.39, all of which are within acceptable ranges (Hu & Bentler, 1999) (Table 4).

Table 4
Summary of goodness of fit indices for the measurement model
Fit index SRMR D_ULS D-G NFI RMS-theta

Suggestedvalue <0.08 >005 >0.05 >090 =<0.12
Estimated value  0.062 0.42 0.39 0.93 0.074
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Convergent validity and reliability: Standardized factor loadings for all items were above 0.50 and
significant at p < 0.001. Cronbach's alpha values ranged from 0.82 to 0.91, composite reliability from 0.88
to 0.93, rho_A from 0.84 to 0.92, and AVE from 0.57 to 0.64 (Fornell & Larcker, 1981; Hair et al., 2019)
(see Supplementary Table S1).

Table 6 presents the second-order confirmatory factor analysis for Psychological Resilience (PR) and
Temporal Perception of Drought (TPD), reporting factor loadings, t-values, significance levels, and
dimension rankings.

For PR, all five dimensions had factor loadings above 0.70 and were significant at p < 0.001. Self-efficacy
(B =0.824) had the highest loading, followed by hope (B = 0.798) and active coping (B = 0.789), while
emotion regulation (B = 0.712) had the lowest. This indicates that self-efficacy forms the central core of
psychological resilience among irrigated farmers, and educational interventions should focus on
strengthening this dimension.

For TPD, all six dimensions had factor loadings above 0.68 and were significant at p < 0.001. Perceived
frequency (B = 0.812) had the highest loading, followed by future-oriented (B = 0.791), perceived urgency
(B =0.768), and perceived temporal distance (B = 0.734), while past-oriented (B = 0.689) had the lowest.
This indicates that the perception of drought frequency is the strongest component in defining temporal
perception of drought among irrigated farmers.

Page 20/37



Factor Loadings of Dimensions on Second-Order Constructs

Table 6

Second-Order
Construct

Psychological
Resilience (PR)

Temporal Perception
of Drought (TPD)

Dimension Factor
Loading (B)

Self-Efficacy (SE) 0.824

Hope (HO) 0.798
Active Coping 0.789
(AC)

Cognitive 0.756
Flexibility (CF)

Emotion 0.712
Regulation (ER)

Perceived 0.812
Frequency (PF)
Future-Oriented 0.791
(FUT)

Perceived Urgency  0.768
(PU)

Perceived 0.734
Temporal
Distance (TD)

Present-Oriented 0.708
(PRES)

Past-Oriented 0.689
(PAST)

t

18.560

16.230
15.670

13.890

11.450

17.890

16.230

14.560

12.230

11.890

10.560

p

0.000

0.000
0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Result

Confirmed

Confirmed

Confirmed

Confirmed

Confirmed

Confirmed

Confirmed

Confirmed

Confirmed

Confirmed

Confirmed

Rank

10

11

Discriminant validity: According to Table 7, the square root of the AVE of each construct is greater than

its highest correlation with other constructs (Fornell & Larcker, 1981). The HTMT values are also

reported in Table 8, all of which are below the threshold of 0.85 (Henseler et al., 2015).

Table 7

Discriminant Validity (Fornell-Larcker Criterion)

Construct CCS PR
CCS 0.755

PR 0.42**  0.781
TPD 0.38**  0.46**
WCB 0.35*%*  0.53**

TPD WCB
0.768
0.49*  0.800
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Table 8
Heterotrait—Monotrait (HTMT) Ratio

Construct CCS PR TPD WCB
CCS -

PR 0.51 -

TPD 046 058 -

WCB 042 064 059 -

4-5 Structural Model Assessment

After confirming the measurement model, the structural model was assessed using the bootstrapping
method with 5,000 subsamples. The proposed model was able to explain 47% of the variance in water-
saving behavior (R? = 0.47). The model also explained 31% of the variance in psychological resilience (R?
=0.31) and 26% of the variance in temporal perception of drought (R? = 0.26) (Fig. 3). Of the 10 research
hypotheses, 8 were confirmed and 2 (H7 and H8) were rejected (Fig. 4, Table 9).
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Table 9
Results of research structural models

Hypothesis Path B t- p- 95% CI f2 R? Result
value value  (LL,UL)

H1 CCS —- PR 0.386 6.840 0.000 ]0.28, 0.17 0.31 Confirm
0.49]
H2 CCS - TPD 0.312 5.230 0.000 ]0.20, 0.11 0.26 Confirm
0.42]
H3 PR - WCB 0.352 5.980 0.000 ]0.24, 0.18 0.47 Confirm
0.46]
H4 FUT - WCB 0.284 4760 0.000 ]0.17, 0.13 0.47 Confirm
0.39]
HS PRES — WCB -0.156  2.840 0.005 ]-0.26, 0.05 0.47 Confirm
-0.05]
H6 PAST —- WCB -0.132 2.310 0.021 ]-0. 0.04 0.47 Confirm
24,-0.02 [
H7 PRxTPD — -0.089 1.420 0.156  ]-0.20, 0.01 0.47 Reject
WCB 0.03]
H8 CCSx PR — -0.067 1.180 0.238 ]-0.18, 0.00 0.47 Reject
WCB 0.05]
(moderation)
H9a SE-PR 0.824 18.560 0.000 ]0.76, - 0.31  Confirm
0.88[
H9b HO—-PR 0.798 16.230 0.000 ]0.73, - 0.31  Confirm
0.86[
H9c AC—PR 0.789 15.670 0.000 ]0.72, - 0.31 Confirm
0.85]
H9d CF—-PR 0.756 13.890 0.000 ]0.68, - 0.31  Confirm
0.83]
H9e ER—PR 0.712 11.450 0.000 ]0.63, - 0.31  Confirm
0.79]
H10a PF->TPD 0.812 17.890 0.000 ]0.74, 0.42 0.26 Confirm
0.87]
H10b FUT-> TPD 0.791 16.230 0.000 ]0.72, 0.38 0.26 Confirm
0.86]
H10c PU- TPD 0.768 14.560 0.000 ]0.69[, 0.35 0.26 Confirm
0.83

Note: B = standardized path coefficient; LL = lower limit; UL = upper limit; Cl = confidence interval; f2 =
effect size (Cohen, 1988)

Page 23/37




Hypothesis

H10d

H10e

H10f

Path

TD—> TPD

PRES— TPD

PAST— TPD

B t- p-
value value
0.734 12.230 0.000
0.708 11.890 0.000
0.689 10.560 0.000

95% CI
(LL, UL)

10.66,
0.80[

10.63,
0.78[

10.61,
0.76[

f2 R?

0.30 0.26
0.27 0.26
0.24 0.26

Result

Confirm

Confirm

Confirm

Note: B = standardized path coefficient; LL = lower limit; UL = upper limit; Cl = confidence interval; f2 =
effect size (Cohen, 1988)

4-6. Mediation Analysis

The results of the mediation analysis showed that psychological resilience and temporal perception of
drought play a partial mediating role in the relationship between compound climate shocks and water-
saving behavior (Table 10).

Hypothesis

H11

H12

H13

Path
CCS - PR—-
WCB

CCS - TPD—-
WCB

CCS - PR
—TPD— WCB

95% Cl
(LL, UL)

]0.21,
0.07[

]0.03,
0.15]

Table 10
Mediation Analysis Results
B t- p-
value value
0.136 3.890 0.000
0.089 2940 0.003
0.052 2360 0.018

]0.01,
0.10[

Mediation
Type
Partial

Partial

Sequential

Result

Confirm

Confirm

Confirm

4-7 Predictive Power Assessment of the Model

The predictive relevance was assessed using Stone—Geisser's Q2 criterion through blindfolding. The Q2
values for psychological resilience (0.22), temporal perception (0.18), and water-saving behavior (0.31)
were all greater than zero (Hair et al., 2019) (Table 11).
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Table 11
Predictive Power Indices

Endogenous Construct R? Q2 RMSE Predictive Power
Psychological Resilience (PR) 031 022 0.74 Moderate
Temporal Perception of Drought (TPD) 0.26 0.18 0.79 Moderate
Water-Saving Behavior (WCB) 047 0.31 0.68 Strong

5. Discussion and Interpretation of Findings

5 - 1 Effect of Compound Climate Shocks on Psychological Resilience and Temporal Perception

The findings showed that the experience of compound climate shocks has a positive and significant
effect on farmers' psychological resilience (B = 0.386, p < 0.001). This is consistent with Sousa et al.
(2022), who showed that farmers in areas affected by severe drought develop higher psychological
capacity, and with Tahernejad et al. (2025), who confirmed that direct experience of drought facilitates
psychological resilience through cognitive and emotional processes. Theoretically, this finding aligns
with Hobfoll's (1989) COR theory, as individuals facing resource loss strive to acquire new psychological
resources, enhancing resilience. Accordingly, training programs on emotion management, problem-
solving, and active coping should be designed and implemented as weekly workshops in cooperation
with agricultural jihad service centers to strengthen farmers' psychological capacity before facing more
severe shocks.

Also, compound climate shocks had a significant effect on temporal perception of drought (8 =0.312, p
<0.001). This is consistent with van Tilburg et al. (2025), who showed that farmers with repeated
drought experience report higher urgency, and with Yazdanpanah et al. (2024), who confirmed that
dimensions of psychological distance explain 72.2% of the variance in climate concerns. Therefore, the
lived experiences of farmers who have experienced compound shocks should be used as success
narratives in extension programs to strengthen the perception of drought urgency in other farmers.

5 - 2. Effect of Temporal Perception of Drought on Water-Saving
Behavior

Future-oriented temporal perception had a positive and significant effect on water-saving behavior (B =
0.284, p < 0.001), consistent with Corral-Verdugo et al. (2006) and Milfont et al. (2012), who confirmed
that future-oriented perspective is a strong predictor of sustainable environmental behaviors. In contrast,
present-oriented (B =-0.156, p = 0.005) and past-oriented (B =-0.132, p = 0.021) temporal perception had
negative and significant effects, consistent with Neisi et al. (2020), who showed that most farmers have
a present-oriented perspective and past-oriented farmers exhibit weaker drought risk management
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behavior. Theoretically, this aligns with Zimbardo and Boyd's (1999) time perspective theory, which
considers past, present, and future as three independent dimensions.

Accordingly, awareness campaigns should display future scenarios, present successful experiences of
farmers who reduced water consumption through future-oriented thinking, and highlight
intergenerational consequences of water shortage. Practical exercises such as "drawing the future
timeline" and "calculating the long-term cost—benefit of low-water-demand cultivation" should be
included in extension programs.

5 - 3. Effect of Psychological Resilience on Water-Saving Behavio

Psychological resilience had a positive and significant effect on water-saving behavior (B =0.352, p <
0.001), explaining 18% of the variance. This is consistent with Shojaei-Miandoragh et al. (2020) and
Buikstra et al. (2010), who showed that farmers with higher resilience adopt more diverse adaptation
strategies. In Iran, Azadi et al. (2024) showed that environmental self-efficacy significantly affects
adaptation behavior, and Savari et al. (2025) confirmed that self-efficacy and personal norms are
significant predictors. Theoretically, this aligns with Hobfoll's (1989) COR theory and Grothmann and
Patt's (2005) argument that psychological capacity is the main determinant of converting risk perception
into action. Accordingly, extension programs should focus on strengthening self-efficacy and hope and
use role models of successful farmers. Workshops on problem-solving and stress management should
also be held.

5 - 4. Rejection of the Interactive Effect of Psychological Resilience
x Temporal Perception of Drought

The interactive effect of psychological resilience x temporal perception of drought on water-saving
behavior was not significant (B =-0.089, t = 1.420, p = 0.156), and H7 was rejected. The effect size (f2 =
0.01) was very small. This is consistent with Joireman et al. (2012), who showed that interactive effects
between time orientation and psychological capacity are typically weak and unstable, and with
Grothmann and Patt (2005), who emphasized that the moderating effect of self-efficacy varies by
context. Methodologically, interactive effects in PLS-SEM require larger sample sizes and stronger effect
sizes (Hair et al., 2019). Theoretically, it is possible that the two constructs affect water-saving behavior
in a parallel and independent manner rather than interactively, meaning both have independent
contributions but their combination does not create an added effect. This is consistent with van Tilburg
et al. (2025), who showed that farmers with high risk perception and high self-efficacy exhibit adaptive
behaviors similar to those with low self-efficacy. Accordingly, educational programs should strengthen
each construct independently rather than focusing on their interaction.
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5-5. Rejection of the Moderating Effect of Compound Climate
Shocks

The moderating effect of compound climate shocks on the relationship between psychological
resilience and water-saving behavior was not significant (B =-0.067,t=1.180, p = 0.238), and H8 was
rejected. This is consistent with Galappaththi et al. (2023), who showed that chronic exposure to drought
can lead to resilience erosion, but this erosion does not necessarily reduce water-saving behavior, and
with Veysi and Nouri (2026), who showed that compound events create synergistic pressure that may
affect other constructs rather than the resilience—behavior relationship. The rejection may mean that
psychological resilience, as a relatively stable trait, does not change under compound shocks and
maintains its effect. This is somewhat in tension with Hobfoll's (1989) COR theory, which predicts that
chronic resource loss depletes psychological capacity. However, irrigated farmers in Kermanshah
Province may not have yet reached complete psychological erosion, and their resilience acts as a
protective shield. Accordingly, policymakers should design economic support programs (crop insurance,
low-interest loans) alongside strengthening psychological resilience, and a system should be designed
to identify vulnerable farmers and provide psychological and economic support during severe drought.

5-6. Mediation Analysis

The mediation analysis showed that psychological resilience and temporal perception of drought play a
partial mediating role in the relationship between compound climate shocks and water-saving behavior.
This is consistent with Grothmann and Patt (2005), who showed that the experience of climate events
affects adaptive behavior through cognitive and motivational processes, and with Keshavarz and Karami
(2014), who confirmed that farmers' decision-making is influenced by a combination of experience,
perception, and psychological capacity. Accordingly, policymakers should design programs to strengthen
psychological mechanisms (resilience and temporal perception) so that the experience of climate
shocks is transformed into sustainable adaptive behavior, and integrated theoretical frameworks should
be used in designing drought adaptation programs.

6 Research Implications

6 - 1 Theoretical Implications

This study, for the first time, tested the interactive effect of psychological resilience and temporal
perception of drought on farmers' water-saving behavior in the context of compound climate shocks.
Although the interactive effect hypothesis was rejected, this finding itself is considered an important
scientific achievement because it shows that psychological resilience and temporal perception of
drought affect water-saving behavior independently and in parallel, rather than interactively. This finding
is a step beyond previous studies that examined each of these two constructs separately and shows
that their combination does not create an added effect. Also, this study, by integrating three theories

COR, time perspective, and cognitive—motivational adaptation has provided a more comprehensive
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theoretical framework. The research model was able to explain 47% of the variance in water-saving
behavior, which is higher than many previous studies in the context of Iranian agriculture.

6 - 2 Practical Implications

The findings of this study have several practical applications for policymakers, planners, and agricultural
extension agents. For policymakers and water managers: the research model shows that to design
effective water-saving policies, one cannot focus solely on economic or technical variables; rather,
farmers' psychological dimensions must also be considered. Specifically, policies that strengthen
farmers' future-oriented temporal perception can be used as a complement to water pricing policies and
the development of modern irrigation technologies. For extension agents and educators, the findings
show that extension programs should simultaneously focus on strengthening psychological resilience
and shaping future-oriented temporal perception. For policymakers in compound shock conditions, the
findings show that during periods of severe drought and concurrent heat, support programs should
simultaneously strengthen psychological resilience and provide necessary economic and institutional
support to prevent farmers' psychological erosion.

7 Conclusions

This study investigated the interactive effect of psychological resilience and temporal perception of
drought on farmers' water-saving behavior under compound climate shocks. The integrated model
based on Conservation of Resources theory, time perspective theory, and cognitive—motivational
adaptation theory explained 47% of the variance in water-saving behavior, indicating the substantial
explanatory power of the integrated framework.

A key finding is that psychological resilience and temporal perception of drought affect water-saving
behavior independently and in parallel, with no significant interactive effect (H7 rejected). This indicates
that each construct contributes independently to explaining water-saving behavior, but their combination
does not create an additional incremental effect. Therefore, policymakers can focus on strengthening
each construct independently.

Another result is that the experience of compound climate shocks, although leading to strengthened
psychological resilience and urgent temporal perception of drought, does not significantly moderate the
relationship between psychological resilience and water-saving behavior (H8 rejected). This suggests
that psychological resilience, as a relatively stable psychological trait, appears to remain stable under
compound climate shocks and maintains its effect on water-saving behavior.

Finally, promoting water-saving behavior in agriculture requires a multidimensional approach that
simultaneously considers psychological, temporal, and contextual dimensions. Policymakers and water
planners should move beyond a sole focus on economic and technical tools and pay greater attention to
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the determining role of psychological constructs such as resilience and temporal perception in shaping
farmers' behavior.

7 - 1 Limitations and Suggestions for Future Research

Despite its contributions, this study has several limitations. First, the data were collected cross-
sectionally, and therefore it was not possible to examine long-term causal relationships between
variables; to address this limitation, future studies can use multi-wave longitudinal designs to track
changes in psychological resilience and temporal perception over time. Second, self-report instruments
for measuring water-saving behavior may be subject to social desirability bias; it is recommended that
future studies combine self-report data with objective data (such as water meter readings and irrigation
equipment purchase records) to validate the findings. Third, the sample was limited to irrigated farmers
only, and therefore the generalizability of the findings to other regions and agricultural systems warrants
caution; future comparative studies can test similar patterns in different regions of Iran and with
different agricultural systems. Fourth, the research model included only psychological variables, and
institutional, economic, and infrastructural variables were not included as mediating or moderating
variables; future studies can add institutional support, access to credit, and the quality of irrigation
infrastructure as mediating or moderating variables to the model. Fifth, the rejection of hypotheses H7
and H8 may be due to methodological limitations such as sample size, small interaction effect size, or
lack of control over contextual variables; future studies can re-test these relationships with larger sample
sizes and more robust experimental designs.
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Geographic Location of the Study Area (Kermanshah Province, Iran)
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