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1. Introduction

A child‑centred ﻿climate justice framework begins with the ﻿recognition 
that children are among the groups most vulnerable to the impacts of climate 
change, despite contributing the least to its causes. This perspective places 
children at the core of analysis, not only as an affected population but also 
as rights‑holders whose protection, ﻿participation, and well‑being must guide 
﻿adaptation and ﻿mitigation policies. Climate‑related impacts (﻿extreme weather 
events, ﻿environmental degradation, water and food insecurity, displacement, 
or educational disruption) affect children disproportionately, amplifying 
pre‑existing inequalities and shaping their present and future development. 

From this standpoint, ﻿climate justice requires that institutional responses 
integrate children’s specific needs, their right to a safe environment, and their 
capacity to participate in the construction of solutions. Incorporating children’s 
voices into decision‑making processes strengthens intergenerational ﻿equity 
and contributes to more resilient and democratic societies. In this sense, a 
child‑centred ﻿climate justice approach is essential for understanding how ﻿climate 
impacts are unevenly distributed and for promoting policies that protect those 
who face the greatest risks in a context of increasing environmental uncertainty.

The Mediterranean region which constitutes the study area, identified 
as a high-risk area due to its geographical location (Romero & Camarasa, 
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2025; Serrano-Notivoli et al., 2024), is increasingly exposed to severe natural 
phenomena with high destructive potential. These events pose a significant 
threat to both the population and the economy (Espín et al., 2025). In recent 
years, the frequency and intensity of ﻿extreme weather events have risen due to 
atmospheric variations, reinforcing the hypothesis of climate change impacts 
(Intergovernmental Panel on ﻿Climate Change (IPCC) 2022).

Globally, according to the Centre for Research on the Epidemiology of 
Disasters (CRED, 2024), a total of 399 disasters were recorded in 2023, 
exceeding the two-decade average of 369. Floods were the most frequent hazard, 
accounting for 41% of all events and resulting in 7,763 fatalities—well above 
the historical average of 5,518 deaths. The human toll was especially severe in 
developing countries such as the Democratic Republic of the Congo, India, 
and Nigeria, with 2,970, 1,529, and 275 victims, respectively. Additionally, 
the economic losses caused by these disasters were substantial, amounting to 
$20.4 billion globally, with Italy being the most affected country, incurring 
$9.8 billion in damages.

In Europe, floods affected 5.5 million people between 1980 and 2022, 
resulting in 5,582 deaths and causing damages exceeding €170 billion (CRED, 
2024). In the Spanish context, between 2000 and 2023, natural disasters 
led to 1,174 fatalities, of which 346 were due to extreme heat and 233 were 
caused by flooding. To this figure must be added the 238 victims of the cut-off 
low that struck on October 29, 2024, severely impacting several areas of the 
Mediterranean region.

This episode marked a turning point in disaster risk perception in Spain. 
With 238 fatalities, 230 of which occurred in municipalities south of the city 
of Valencia, it stands as the second most catastrophic event since the mid-20th 
century, surpassed only by the Vallès floods in Catalonia in September 1962, 
which officially claimed 617 lives (with estimates ranging from 800 to 1,000 
victims).

In Spain, according to Morote (2020) and Morote & Olcina (2021), education 
has not traditionally been prioritized as a tool for reducing social ﻿vulnerability 
to natural hazards. However, in recent years, measures have been introduced to 
strengthen public understanding of climate change and related phenomena. A 
key milestone was the Fifth IPCC Report (2014), which already emphasized the 
importance of educating about these events and their consequences. Furthermore, 
the ﻿United Nations [UN], 2015, through the ﻿Sustainable Development Goals 
(SDGs) outlined in the 2030 Agenda, highlighted the urgency of addressing 
climate change (SDG No. 13), alongside the Sendai Framework for Disaster Risk 
Reduction (2015–2030) (Olcina & Morote, 2025a).
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These initiatives have encouraged a growing body of research on flood 
education, both in international and Spanish academic literature. Notable 
contributions include studies conducted in North America (Demiray et al., 
2025), Europe (Antronico et al., 2023; Bosschaart et al., 2016; Cuello, 2024; 
Díez-Herrero et al., 2021; Gómez-Trigueros & Morote, 2025; Morote et 
al., 2025; Roca et al., 2025; Williams & McEwen, 2021), Asia (Hutama & 
Nakamura, 2023; Putra et al., 2022), Central and South America (Cavalcante, 
2025; Deina & Coelho, 2025; Velásquez & Alcántara, 2025), and Africa 
(Anabarayone et al., 2024; Kiberenge & Mbaula, 2023; Munthali et al., 2023). 
The Asian context is particularly noteworthy, as significant progress has been 
made in educating the population on this issue through approaches that integrate 
pedagogical strategies and didactic proposals (Abied et al., 2020; Azmi et al., 
2020; Hassan et al., 2018; Hutama & Nakamura, 2023; Ikeda et al., 2021).

According to various studies (Guo et al., 2023; Morote & Olcina, 2021; 
Morote & Olcina2024; Putra et al., 2022; Roca et al., 2025; Yildiz et al., 2021), 
more effective education on these topics can significantly reduce mortality 
rates and strengthen both social and territorial ﻿resilience. This perspective is 
also reflected in Spanish educational legislation, specifically in the, Ministry 
of the Presidency, Relations with the Parliament, and Democratic Memory, 
(LOMLOE)  (2020). Similar outcomes have been observed in other countries 
such as Romania, Nepal, and Turkey (Yildiz et al., 2021), where risk education 
has proven to be an effective strategy for enhancing public preparedness in the 
face of such events.

Climate justice is a theoretical and political framework that understands 
climate change not only as an environmental phenomenon but also as a deeply 
social, ethical, and distributive issue. Its central premise is that the impacts 
of ﻿global warming are not shared equally; rather, they fall most heavily on 
communities, territories, and social groups that have historically contributed 
the least to greenhouse gas emissions. This approach combines elements of 
﻿environmental justice, social ﻿equity, and ﻿human rights, highlighting the need 
to address the structural inequalities that intensify ﻿climate ﻿vulnerability. 

Climate justice encompasses three key dimensions: distributive justice, 
referring to the fair allocation of risks and benefits; ﻿procedural justice, which 
demands meaningful ﻿participation in decision‑making; and ﻿recognition justice, 
which involves acknowledging marginalized groups and respecting their 
knowledge and experiences. It also incorporates an intergenerational perspective, 
reminding us that today’s decisions shape the opportunities of ﻿future generations. 
Within this framework, education, multilevel governance, and community 
action become essential tools for transforming the structures that perpetuate 
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climate ﻿inequality. Climate justice thus provides a comprehensive lens through 
which to understand and address contemporary socio‑environmental challenges.

Children’s rights, as established in the ﻿United Nations Convention on 
the Rights of the Child (UNICEF, 1989), affirm that all children have the 
right to survival, development, protection, and ﻿participation. In the context 
of climate change, these rights acquire a critical dimension, as environmental 
impacts directly threaten children’s physical, emotional, educational, and social 
well‑being. The right to health is compromised by heatwaves, pollution, and 
emerging diseases; the right to education is disrupted by natural disasters and 
displacement; and the right to protection is weakened in emergency situations 
that heighten social ﻿vulnerability. 

The Convention also recognizes children’s right to express their views and to 
be heard in matters affecting them, which includes climate‑related policies. In 
recent years, international bodies have emphasized that climate change constitutes 
a systemic threat to children’s rights, calling on States to adopt urgent and 
equitable measures. Integrating children’s rights into climate strategies requires 
ensuring safe environments, strengthening community ﻿resilience, promoting 
﻿environmental education, and guaranteeing that political decisions consider the 
best interests of the child. This approach reinforces ﻿intergenerational justice and 
the ethical ﻿responsibility toward present and ﻿future generations.

From this perspective, linking child‑centred ﻿climate justice with the analysis of 
students’ perceptions and experiences is essential for understanding how children 
interpret the environmental risks that surround them. This approach makes it 
possible to situate their lived experiences, prior knowledge, and interpretive 
frameworks within a broader context of territorial inequalities, differential 
﻿vulnerability, and the right to protection and ﻿participation. Examining their 
perceptions through specific educational research instruments not only helps 
identify how children construct meaning about natural phenomena, but also 
contributes to expanding the theoretical framework of child‑centred ﻿climate 
justice by recognising children as actors capable of interpreting, communicating, 
and participating in risk management. In this way, the methodological approach 
aligns with the need to incorporate children’s voices into climate and disaster 
studies, reinforcing the ethical, educational, and social dimensions that underpin 
this perspective. 

Based on the perspectives of Primary Education students from several 
schools in the Valencian Community (Spain), this study aims to analyze their 
experiences and perceptions regarding natural hazards they have encountered in 
order to assess the degree of impact caused by the 2024 cut-off low in Valencia. 
Specifically, it seeks to identify which natural hazards students have experienced, 
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which they recall as the most significant in Spain, and how they perceive the 
likelihood and impact of such events in their local environment.

The research is guided by two initial hypotheses: H1) students who 
experienced the 2024 cut-off low directly or in close proximity perceive flood-
related impacts as more severe compared to other natural hazards, due to the 
spatial closeness of the disaster; and H2) students are more likely to perceive 
as probable those natural hazards that they have personally experienced or 
that have received greater recent media coverage, in contrast to less visible or 
unfamiliar phenomena.

2. Valencia and the Cut-Off Low on 29 October 2024 (Spain)

The analysis of the catastrophe that struck Valencia as a result of the cut‑off 
low on 29 October 2024 revealed an alarming situation: during the event and in 
the days that followed, scientific discourse was overshadowed by a proliferation 
of false information widely disseminated through social media, some of which 
was even reproduced by traditional news outlets (Olcina & Morote, 2025b). 
Among these misleading claims were assertions such as the alleged failure of 
the Forata dam, errors in meteorological forecasting, or the denial of climate 
change in the Mediterranean context. Public communication quickly became 
polarized: while some attributed the disaster exclusively to climate change, others 
dismissed this explanation entirely, arguing that severe flooding has historically 
been recurrent in the Spanish Mediterranean region (Olcina & Morote, 2025b).

As previously noted, the Mediterranean coastline is an especially vulnerable 
area due to its geographical characteristics. The combination of a complex 
natural environment—featuring rainfall that can reach torrential intensities, 
mountain ranges located very close to the sea, and numerous normally dry 
riverbeds—together with a high density of human occupation since historical 
times, intensified from the mid‑20th century onward, has exerted significant 
pressure on the physical environment. This urbanization process, often 
undertaken without considering the extreme behaviour of natural systems, has 
contributed to consolidating a structural risk pattern across eastern Spain.

In the current climatic context, two key factors help explain the magnitude 
of the intense rainfall episode recorded in late October 2024 in Valencia. First, 
atmospheric condensation processes now involve greater amounts of energy, 
resulting in more intense precipitation. Second, the progressive warming of the 
Mediterranean basin stands out as a causal element, with summer sea‑surface 
temperatures having increased significantly since the early 21st century 
(Serrano‑Notivoli et al., 2024).
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The Mediterranean Sea increasingly acts as a thermal reservoir, accumulating 
potential energy that translates into high‑intensity rainfall during recent cut-
off low episodes. In very short periods—one or two hours—accumulations 
exceeding 200–300 l/m² may occur. A clear example is the Valencia cut-off 
low, during which the Poyo ravine transported flows exceeding 2,200 m³/s, 
equivalent to five times the average discharge of the Ebro River—one of the 
major Iberian rivers—at its mouth (Romero & Camarasa, 2025).

Furthermore, on 29 October, Turís recorded an official 24‑hour 
precipitation maximum of 771 l/m², a figure close to the historical record 
recognized by AEMET in Oliva in November 1987 (817 mm), and to the 
estimate by Aupí and Armengot (2023) for the Tous reservoir in October 1982 
(882 mm). However, the most striking aspect was the intensity of rainfall 
over short intervals: a new national record was set with 185 l/m² in one hour 
in Turís, of which 42 mm fell in just ten minutes. This value constitutes a 
European record, surpassing the previous one recorded in Vinaroz in 2018 
(159 l/m²) (Olcina & Morote, 2025b).

3. Methodology

3.1. Research Design and Participants 

This study is defined as a correlational, explanatory (non-experimental) 
investigation (Pérez-Castaños & García-Santamaría, 2023), in which a mixed-
type questionnaire was used as the primary data collection instrument (Ortega, 
2023). Regarding its temporal scope, the research is cross-sectional, as data were 
gathered during the 2024–2025 academic year.

Participant selection was carried out using a non-probabilistic convenience 
sampling method (Wellington, 2015). The study involved Primary Education 
students from the third cycle (5th and 6th grades; average age 10.7 years; n=260) 
in four schools in the Valencian Community (Spain). The study involved a total 
of 260 Primary Education participants, with a gender distribution of 51.9% 
male (n = 135) and 46.5% female (n = 121).

3.2. Research Instrument

For data collection, a mixed-method questionnaire (quantitative and 
qualitative) designed by Morote (2025) was used. The instrument, titled “Natural 
Hazards: Education and Social Representation,” consists of 17 questions aimed 
at exploring students’ social representations, educational background, and 
personal experiences related to natural hazards. In line with the objectives of 
this study, Items 10 and 11 were analyzed to examine students’ experiences with 
natural hazards, while Items 12 and 13 were reviewed to assess their perception 
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of the impact of these phenomena in their immediate environment (see Table 1).
Table 1.
Analyzed Questionnaire Items

Item Response Type

Item 10. What natural hazards have 
you experienced? Open-ended response

Item 11. What major natural haz-
ards do you remember occurring in 
Spain? And where?

Open-ended response

Item 12. The following natural haz-
ards are likely to occur in the town 
where I live (1 = “strongly disagree” 
and 5 = “strongly agree”). Mark with 
an X.

1. Hailstorms; 2. Cold and heat waves; 3. 
Torrential rains causing floods; 4. Earth-
quakes; 5. Avalanches (snow slides); 6. 
Volcanoes; 7. Windstorms; 8. Droughts; 9. 
Wildfires

Item 13. The following natural 
hazards cause damage in the town 
where I live (1 = “strongly disagree” 
and 5 = “strongly agree”). Mark with 
an X.

1. Hailstorms; 2. Cold and heat waves; 3. 
Torrential rains causing floods; 4. Earth-
quakes; 5. Avalanches (snow slides); 6. 
Volcanoes; 7. Windstorms; 8. Droughts; 9. 
Wildfires

Regarding the research procedure, the questionnaire was distributed in 
paper format during February 2025, with a response time of 15 minutes. It is 
important to note that the study was conducted in accordance with the guidelines 
of the Declaration of Helsinki (World Medical Association Declaration), 
ensuring respect for human dignity, privacy, and the protection of personal 
data throughout the research process.

The study also complied with personal data protection regulations (Organic 
Law 3/2018) (Ministry of the Presidency, Relations with the Courts and 
Democratic Memory, 2018), guaranteeing anonymity and informed consent. 
Prior to completing the questionnaire, families received a circular outlining 
the purpose and details of the research. Students were also informed about the 
study’s objectives and its relevance for enhancing socio-territorial ﻿resilience to 
flood risks.

4. Results

4.1. Students’ Experiences with Natural Hazards

The first item analyzed in this study was Item 10 (“What natural hazards 
have you experienced?”). According to the data collected from Primary 
Education students, a significant proportion reported not having experienced 
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such phenomena (39.2%; n = 102) (see Figure 1). The most frequently 
mentioned hazard was torrential rainfall associated with flooding (24.2%; n 
= 63). Notably, none of the students indicated having experienced drought. 
This absence is striking and aligns with the perspective of various scholars in 
academic geography, who have referred to drought as a “silent yet persistent 
hazard” (Olcina, 2024).

Figure 1.
Item 10. “What natural hazards have you experienced?”

Source: questionnaire results. Note: Coding of responses for Item 10: 0 (“None”); 1 (“Hailstorms”); 
2 (“Cold and heat waves”); 3 (“Floods associated with torrential rains”); 4 (“Earthquakes”); 5 
(“Snowstorms”); 6 (“Volcanoes”); 7 (“Windstorms”); 8 (“Droughts”); 9 (“Wildfires”); 10 (“DK/NA”). 
Own elaboration.

In the previous responses, torrential rains associated with flooding emerged 
as the most frequently mentioned natural hazard, likely linked to the 2024 cut-
off low in Valencia. To further explore this, students were asked: “What major 
natural hazards do you remember occurring in Spain? And where?” (Item 11). 
The most frequently cited event was the floods in Valencia, mentioned by 72.3% 
of participants (n = 188) (see Figure 2). The second most recalled event was the 
eruption of the Cumbre Vieja volcano on La Palma Island in 2021 (Canary 
Islands), noted by 9.2% of students. These results suggest a strong influence 
of media coverage—particularly television broadcasts and live reporting—on 
students’ memory and awareness of such disasters.
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Figure 2.
Item 11. “What major natural hazards do you remember occurring in Spain? And 
where?”

Source: questionnaire results. Own elaboration.

4.2. Perception of the Impact of Natural Hazards in the 
Students’ Local Environment

Second, the items related to students’ perception of the impact of natural hazards 
in their local environment were analyzed, focusing on both likelihood (Item 12) and 
perceived damage (Item 13). In Item 12, students were asked to assess the probability 
of various hazards occurring in their place of residence, based on a standardized Likert 
scale ranging from 1 (“strongly disagree”) to 5 (“strongly agree”). The hazards considered 
most likely to occur (responses rated at level 5) were cold and heat waves (30.0%; n = 
78), wildfires (23.5%; n = 61), torrential rains associated with flooding, and windstorms 
(20.0%; n = 52) (Tables 2 and 3). These results reflect students’ awareness of climate-
related risks that are particularly relevant in the Mediterranean context.

Table 2.
Item 12. “The following natural hazards are likely to occur in the town where I live”

Total

1
n 45
% 17.3%

2
n 55
% 21.2%

3
n 65
% 25.0%

4
n 43
% 16.5%
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5
n 52
% 20.0%

Total
n 260
% 100.0%

Source: Questionnaire results. Own elaboration.

Table 3.
Test Statistics (Mann–Whitney U) (Item 12)

1 2 3 4 5 6 7 8 9
Mann–
Whitney 
U

5793.500 7117.500 4776.000 5707.500 6219.000 6382.500 6562.500 5764.500 6462.000

Wilcoxon 
W 22264.500 23588.500 21247.000 22178.500 22690.000 22853.500 23033.500 22235.500 22933.000

Z -2.514 -0.059 -4.350 -2.749 -2.065 -1.585 -1.085 -2.547 -1.262

Asymp. 
Sig. 
(2-tailed)

0.012 0.953 <0.001 0.006 0.039 0.113 0.278 0.011 0.207

Source: questionnaire results. Own elaboration. Note: Coding of responses for Item 10: 0 (“None”); 1 
(“Hailstorms”); 2 (“Cold and heat waves”); 3 (“Floods associated with torrential rains”); 4 (“Earthquakes”); 
5 (“Snowstorms”); 6 (“Volcanoes”); 7 (“Windstorms”); 8 (“Droughts”); 9 (“Wildfires”).

Finally, responses related to the perceived impact of natural hazards were 
analyzed (Item 13: “The following natural hazards cause damage in the town 
where I live”). The results indicate that the phenomena considered most 
damaging—based on responses rated at level 5 on the Likert scale—were 
torrential rains associated with flooding (24.6%; n = 64), followed by wildfires 
(22.7%; n = 59) (Tables 4 and 5).

Table 4.
Item 13. “The following natural hazards cause damage in the town where I live”

Total

1
n 53
% 20.4%

2
n 35
% 13.5%

3
n 59
% 22.7%

4
n 49
% 18.8%

5
n 64
% 24.6%

Total
n 260
% 100.0%

Source: questionnaire results. Own elaboration.
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Table 5.
Test Statistics (Mann–Whitney U) (Item 13)

1 2 3 4 5 6 7 8 9
Mann–
Whitney 
U

5793.500 7117.500 4776.000 5707.500 6219.000 6382.500 6562.500 5764.500 6462.000

Wilcoxon 
W 22264.500 23588.500 21247.000 22178.500 22690.000 22853.500 23033.500 22235.500 22933.000

Z -2.514 -0.059 -4.350 -2.749 -2.065 -1.585 -1.085 -2.547 -1.262

Asymp. 
Sig. 
(2-tailed)

0.012 0.953 <0.001 0.006 0.039 0.113 0.278 0.011 0.207

Source: questionnaire results. Own elaboration. Note: Coding of responses for Item 10: 0 (“None”); 1 
(“Hailstorms”); 2 (“Cold and heat waves”); 3 (“Floods associated with torrential rains”); 4 (“Earthquakes”); 
5 (“Snowstorms”); 6 (“Volcanoes”); 7 (“Windstorms”); 8 (“Droughts”); 9 (“Wildfires”).

5. Main Ideas and Pathways for Action: Policy, Education, 
Local Governance and Climate Adaptation

The results of this study reveal a set of structural challenges that must 
be addressed to advance ﻿climate justice for children in regions increasingly 
exposed to ﻿extreme weather events. Three overarching ideas emerge from the 
analysis. First, children’s perceptions of natural hazards are strongly shaped by 
direct experience and media exposure, which highlights the need for accurate, 
accessible, and age‑appropriate climate communication.

Second, the 2024 Valencia floods illustrate the ﻿vulnerability of Mediterranean 
territories, where historical land‑use decisions, insufficient risk culture, and the 
intensification of extreme rainfall converge. 

Third, schools play a pivotal role not only in transmitting scientific 
knowledge but also in providing emotional support, fostering preparedness, 
and empowering children as active contributors to climate ﻿adaptation. Building 
on these insights, several pathways for action can be proposed to strengthen 
﻿resilience and ensure that children’s rights and needs are central to climate 
responses (Table 6).

5.1. Public Policy Recommendations

Strengthening ﻿climate justice for children requires a comprehensive 
transformation of public policy frameworks at national, regional, and local levels. 
A first priority is the explicit incorporation of a child‑centred perspective into 
climate ﻿adaptation and ﻿disaster risk reduction plans. This involves recognising 
children as rights‑holders and ensuring that their specific needs, vulnerabilities, 
and capacities are systematically considered in risk assessments, emergency 
protocols, and long‑term planning. 
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Public authorities must also reinforce early‑warning systems and 
communication strategies, guaranteeing that alerts are accessible, comprehensible, 
and adapted to families and younger audiences. This is particularly relevant 
in contexts where misinformation spreads rapidly during extreme events, as 
observed during the 2024 Valencia floods. In addition, land‑use planning 
must be aligned with updated climate projections, restricting development in 
flood‑prone areas and prioritising nature‑based solutions that reduce exposure. 

Public policies should ensure equitable access to psychological and social 
support after disasters, acknowledging the emotional and developmental 
impacts that climate‑related crises have on children. Disasters have profound 
and multidimensional impacts on children, affecting not only their immediate 
safety but also their long‑term development and well‑being. One of the most 
significant consequences is the disruption of local education systems. Floods, 
storms, and other extreme events often lead to temporary school closures, damage 
to infrastructure, and the relocation of classrooms to provisional facilities. These 
interruptions can generate substantial learning loss, particularly for younger 
students who rely on routine and continuity to consolidate foundational skills. 
In contexts where schools serve as protective environments, the loss of daily 
structure also weakens children’s sense of stability and normalcy.

Beyond educational disruption, disasters can trigger a wide range of 
psychosocial effects. Children are especially vulnerable to emotional responses 
such as fear, anxiety, sadness, and uncertainty, which may persist long after 
the event has ended. Exposure to traumatic experiences—such as witnessing 
destruction, displacement, or the distress of family members—can lead to 
symptoms of post‑traumatic stress, sleep disturbances, and heightened sensitivity 
to future weather events. These emotional impacts are often exacerbated when 
children lack access to appropriate psychological support or when families 
themselves are overwhelmed by recovery processes.

Physical and ﻿mental health outcomes also represent a critical dimension 
of disaster impacts on children. Extreme weather events can increase the 
risk of injuries, respiratory problems, infectious diseases, and heat‑related 
illnesses. At the same time, the stress associated with displacement, loss 
of belongings, or prolonged uncertainty can negatively affect children’s 
cognitive functioning, emotional regulation, and social relationships. 
Research consistently shows that children’s health outcomes after disasters 
are closely linked to socioeconomic conditions, access to healthcare, and the 
﻿resilience of community support networks.

Finally, disasters can intensify pre‑existing inequalities, disproportionately 
affecting children from low‑income families, migrant backgrounds, or 
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communities with limited resources. These groups often face greater exposure 
to hazardous environments, slower recovery processes, and reduced access to 
educational and psychological support. Understanding these differentiated 
impacts is essential for designing child‑centred climate ﻿adaptation strategies 
that address not only the physical risks associated with natural hazards but also 
the social, emotional, and educational dimensions that shape children’s everyday 
lives.

Table 6.
Key Recommendations for Advancing Child Centred Climate Justice

Domain Key recommendations Intended impact on 
children

Public 
Policy

• Integrate child‑centred ﻿climate justice 
into ﻿adaptation plans 
• Strengthen early‑warning systems 
• Align land‑use planning with climate 
projections 
• Ensure access to psychological support

• Protection of rights and 
well‑being 
• Reduced exposure to 
misinformation 
• Safer living 
environments 
• Emotional ﻿resilience 
after disasters

Educational 
Institutions

• Embed climate and risk education in 
curricula 
• Implement multi‑hazard preparedness 
training 
• Foster school–community partnerships 
• Provide socio‑emotional learning 
programs 
• Promote student ﻿participation

• Increased risk awareness 
• Improved preparedness 
and self‑protection 
• Stronger community 
ties 
• Emotional support and 
empowerment

Local 
Authorities

• Develop metropolitan ﻿resilience plans 
• Improve stormwater and drainage 
infrastructure 
• Ensure transparent emergency 
communication 
• Support vulnerable neighbourhoods

• Safer urban 
environments 
• Reduced disaster 
impacts 
• Clear guidance during 
emergencies 
• Greater ﻿equity in 
﻿adaptation

Climate 
Adaptation 
& 
Mitigation

• Expand green and blue infrastructure 
• Promote low‑carbon mobility and 
energy efficiency 
• Encourage community‑based 
﻿adaptation 
• Integrate climate projections into 
planning

• Healthier environments 
• Reduced heat and flood 
risk 
• Active engagement in 
solutions 
• Long‑term protection 
of ﻿future generations
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5.2. Recommendations for Educational Institutions

Schools occupy a strategic position in advancing ﻿climate justice, as they are 
both educational spaces and community anchors during emergencies. Integrating 
climate change, natural hazards, and risk culture into the curriculum is essential, 
using experiential, inquiry‑based, and place‑based pedagogies that help students 
understand the dynamics of their own territory. Educational institutions should 
implement mandatory multi‑hazard preparedness training tailored to children’s 
developmental stages, ensuring that students know how to act during floods, 
heatwaves, wildfires, or other climate‑related events. 

Strengthening collaboration between schools, families, local experts, 
and emergency services can foster a shared culture of ﻿resilience and improve 
community preparedness. Moreover, schools must address the emotional 
dimension of ﻿climate impacts by offering socio‑emotional learning programs 
that help children process fear, uncertainty, and trauma. Encouraging student 
﻿participation in climate action projects and citizen science initiatives can 
further empower children, reinforcing their sense of ﻿agency and contributing 
to intergenerational ﻿climate justice.

5.3. Recommendations for Local Authorities

Local governments play a decisive role in shaping the environments where 
children live, study, and play. To enhance ﻿resilience, municipalities should 
adopt metropolitan‑scale strategies—such as the “Valencia + Segura” plan—
that integrate schools as central nodes for preparedness, communication, 
and community support (Valencia Council, 2025). Improving stormwater 
management infrastructure is essential, including the expansion of retention 
basins, the modernisation of drainage networks, and the design of public spaces 
capable of withstanding extreme rainfall. 

Transparent and real‑time communication during emergencies is also 
crucial, particularly for countering misinformation and ensuring coordinated 
action between municipalities, schools, and emergency services. Local authorities 
must additionally prioritise vulnerable neighbourhoods, where socio‑economic 
inequalities often intersect with higher exposure to climate risks. Targeted 
﻿adaptation measures in these areas can significantly reduce the disproportionate 
impacts that extreme events have on children.

5.4. Climate Adaptation and Mitigation Strategies

Advancing ﻿climate justice for children requires integrating ﻿adaptation and 
﻿mitigation into a coherent, long‑term vision. Adaptation strategies should focus 
on reducing exposure to heat and flooding through the expansion of green and 
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blue infrastructure, such as urban forests, restored wetlands, permeable surfaces, 
and shaded schoolyards. These interventions not only mitigate ﻿climate impacts 
but also improve children’s health and well‑being. 

Mitigation efforts must include promoting low‑carbon mobility, enhancing 
energy efficiency in schools and public buildings, and fostering behavioural 
changes through educational programs. Community‑based ﻿adaptation can 
further strengthen ﻿resilience by involving children and families in local risk 
mapping, monitoring rainfall, or co‑designing micro‑﻿adaptation solutions. 
Finally, integrating climate projections into urban planning, infrastructure 
development, and social services is essential to ensure that ﻿future generations 
grow up in environments capable of withstanding increasingly frequent and 
intense extreme events.

6. Conclusion

Understanding students’ perceptions of natural hazards and climate-related 
extremes is essential for designing effective teaching strategies that promote 
risk education. This has been confirmed through the analysis conducted in the 
present study, which gathered insights from students across various educational 
centers in the Valencian Community—one of the regions most affected by 
climate change in recent years.

Students identified floods as the most significant natural hazard in their 
immediate geographic environment, perceiving them as the most damaging, 
alongside other phenomena such as wildfires and droughts. A notable finding 
is the strong correlation between heightened risk perception and the recent 
occurrence of a high-impact event.

In light of the findings, it is essential to interpret students’ perceptions within 
the broader framework of existing research, the Spanish educational curriculum, 
and current education policies. Previous studies highlight that children’s 
understanding of natural hazards is strongly shaped by direct experience and 
school‑based learning, reinforcing the need for systematic risk education from 
an early age. In the Spanish context, the LOMLOE (2020) and the 2030 Agenda 
emphasize environmental literacy, ﻿sustainability, and disaster‑risk reduction as 
key educational priorities, yet their classroom implementation remains uneven. 

The results of this study—particularly the strong recall of the 2024 cut‑off 
low and the identification of floods and wildfires as the most damaging 
hazards—underscore the importance of strengthening curricular approaches 
that integrate scientific knowledge, territorial awareness, and socio‑emotional 
preparedness. Aligning these findings with national policies and related studies 
suggests that schools should play a more active role in fostering climate 
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﻿resilience, promoting informed decision‑making, and ensuring that students 
develop the competencies needed to understand and respond to the increasing 
risks associated with climate change.

One limitation of this study is the absence of direct ﻿participation from 
students in the areas most affected by the October 2024 cut-off low (southern 
municipalities of Valencia). Logistical and emotional challenges resulting from 
the disaster hindered access to these contexts, affecting the representativeness of 
the collected experiences. As a future challenge, the ﻿inclusion of these students 
is proposed, along with the development of methodologies adapted to post-
disaster settings that allow for respectful and effective fieldwork in highly 
sensitive environments (Roca et al., 2025).

Future research would benefit from exploring additional areas to complement 
the findings. For instance, it would be valuable to investigate whether emergency 
management protocols for natural hazards are truly implemented in schools and 
to ask teachers about their involvement in such activities and the conclusions 
they have drawn.

Floods continue to receive insufficient attention in educational content, 
particularly in the current context of climate change. Generally, few initiatives aim 
to teach about natural hazards in a comprehensive manner, considering causes, 
effects, and response protocols. This gap calls for a reorientation of educational 
efforts, leveraging reforms such as the LOMLOE and regional curricula, and 
aligning with the Sendai Framework and the ﻿Sustainable Development Goals 
(SDGs). Science and education bear an ethical ﻿responsibility to protect human 
life in an increasingly uncertain world, where the evidence of ﻿climate impacts 
is already clear.

Geographic knowledge proves fundamental for reducing natural risk. 
Teaching the basic principles of how the natural environment functions 
enables rapid and informed action during emergencies and supports territorial 
﻿adaptation in post-emergency phases. The recent experience of a disaster 
positively influences risk awareness in affected areas, but there is a danger 
that this attention may fade over time. Hence, it is crucial to integrate risk 
and ﻿adaptation education continuously into the classroom. This knowledge, 
ultimately, saves lives during extraordinary events and must be promoted at 
the foundational levels of education—for students, teachers, and families alike.

The findings of this study underscore the urgent need to embed risk 
education into the core of school curricula, particularly in regions increasingly 
vulnerable to climate-related extremes. Students’ perceptions of natural 
hazards—especially floods—reveal a growing awareness shaped by direct 
experiences and recent high-impact events. This awareness, however, must be 
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nurtured and sustained through consistent educational efforts that go beyond 
isolated lessons or reactive measures.

The absence of voices from the most affected areas during the October 
2024 cut-off low highlights a critical gap in representation. It also points to 
the ethical and logistical complexities of conducting research in post-disaster 
contexts. Future studies must prioritize inclusive methodologies that respect the 
emotional realities of affected communities while ensuring that their experiences 
inform broader educational strategies.

Education systems have a ﻿responsibility not only to inform but to empower. 
The current lack of comprehensive teaching on natural hazards—particularly 
floods—suggests a disconnect between lived realities and classroom content. 
Bridging this gap requires a strategic reorientation, leveraging policy reforms 
such as the LOMLOE and aligning with international frameworks such 
as the Sendai Framework and the SDGs. These tools offer a roadmap for 
integrating risk awareness, emergency preparedness, and climate ﻿adaptation 
into everyday learning.

Ultimately, risk education is not just an academic endeavor, it is a moral 
imperative. In a world marked by uncertainty, equipping young people with the 
skills to navigate and adapt to natural hazards is an investment in safety, ﻿equity, 
and collective well-being.
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