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Abstract

This editorial offers a frontline perspective on Poland’s 2024 flood (based on ~170 paged report)
through a One Health lens, intertwining veterinary and human epidemiology, environmental
science, and real-time infodemic management. Drawing on field experience—from coordinating
rescue actions, post-exposure vaccinations and ad-hoc water-quality testing to monitoring social-
media—driven risk narratives—the piece illustrates how pandemic-era misinformation patterns
resurfaced during the disaster and influenced operational decisions. By situating practical lessons
within a concise evidence framework, we seek to catalyse dialogue among clinicians, public-health
officers, and disaster scientists, fostering more integrated readiness for future high-impact events.

Keywords: disasters; One Health; social determinants of health; waterborne diseases; disaster risk
reduction

This is a summary of the extensive report [1], which emphasises strengthening interdisciplinary
cooperation among human and veterinary medical professionals, environmental specialists, and
emergency services in flood situations.

Disaster background. Storm Boris, a Genoa-related cut-off low, unleashed record-breaking
rainfall across Central Europe in mid-September 2024, triggering severe floods in the Oder river basin
in Poland and exposing critical public-health vulnerabilities—from infrastructure collapse to
widespread waterborne disease risk. The 2024 flood in southwestern Poland laid bare these systemic
deficiencies, revealing risks such as contaminated water, disrupted healthcare access, mental-health
impacts, and sanitation breakdowns. This study, embedded in a One Health framework (an
integrated, unifying approach that recognizes the interconnection between human, animal, and
environmental health to improve outcomes across all three domains), investigates the flood’s societal
and health impacts, highlighting the interconnectedness of human, animal, and environmental
health. The theoretical framework draws on competing concepts of "health ageing" and resilience,
identifying mechanisms of social responses to threats and inequalities in the face of disasters [2].
Different types of socio-economic structure and natural environments mean that each place has a
different level of sensitivity to climate change and sudden disaster phenomena. Heavy rainfall and
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flooding pose a serious challenge to the well-being and health of local communities. The weathering
hypothesis frames health ageing as the result of cumulative socioeconomic and environmental
stressors, showing how disadvantaged communities experience accelerated health decline during
and after disasters, such as floods [3].

Moreover, social memory emerges through communal weathering in a developmental pathway
[4]. Among vulnerable communities, shared recollections of past floods both exacerbate stress, health
and well-being, and guide collective preparedness and adaptive strategies. On the other hand, a
distinctive strength of this resilient agency lies in its social capital. Social ties, a key component of
social capital, play a crucial role—not only in fostering resilience but also in contributing to the
accumulation of cultural and economic capital. These ties form networks of enduring and meaningful
interpersonal relationships that support individuals in navigating society, shaping their actions, and
co-constructing the social structure through normative, emotional, and cultural frameworks. Social
capital refers to the relationships between communities and government institutions (such as
voivodeship and poviat crisis management teams), organizations (e.g., healthcare facilities and the
Emergency Medical Services [EMS] system), or services (e.g., sanitary and veterinary inspections). It
is especially vital during crises [3], as it facilitates access to systemic support (e.g., for protecting
health), public resources (e.g., EMS teams), and strategic information (e.g., health advisories).

Triangulation. In our study, we employed a mixed-methods research design [3] integrating
triangulated multiple sources and data types [Figure 1] to enhance validity and depth of findings [5].
Quantitative survey data were collected through structured questionnaires [6], while qualitative
insights were gathered via over 100 semi-structured or informal interviews with affected residents,
health professionals, sanitary or veterinary inspectors, emergency responders, and health-related
students. Secondary data analyses included health and microbiological assessments contextualizing
individual-level reports within broader environmental and epidemiological trends. Media discourse
analysis evaluated public risk perception and crisis communication effectiveness [7]. Health-related
disinformation during crises, amplified by social media, has emerged as a significant public health
threat. False or manipulated content influences public attitudes and health behaviours, reducing
societal resilience during polycrises. This triangulated approach [Figure 2] enabled a comprehensive
assessment of immediate and longer-term health impacts, including PTSD, post-exposure skin and
respiratory conditions, physical injuries, microbial water contamination, outbreak potential, and
broader population-level health threats [8].

,ﬁ Secondary data

_=
Draws upon past research, official reports, emergency response team meeting transcripts
and policy to provide contextual and inform ion.

Interviews O
-

Semi-structured and informal conversations with flood victims
and responders to capture personal experiences, health impacts
(e.g.. injuries, contaminated water or food, toxic exposure), and
feedback on services, Participants were asked about roles,
information needs, evacuations experiences, personal health,
use of Al solutions, and perceptions of service response and
coordination. Responses were compared with experiences from
the 1997 and 2010 flood, highlighting changes in psychological
needs over time,

Surveys

Questionnaires  were  administered to  health swudents &
flood-affected residents, focusing on awareness, information, and
risk perception. Medical students were specifically asked about their
understanding of flood-related health risks, emergency procedures,
emergency response knowledge, educational content, climate
change links and confidence in responding to such events.

Medical Records

Based on sanitary and civic/military health records, along with field
insights from medics and responders, the assessment covered injuries,
infections, stress, access to medical care, vaccination status, and water
quality. Conflicts over competencies in microbiological testing of
water and soil were also observed.

Media analytics

Social media, news outlets, online forums, and official alerts were analyzed ..
as key communication channels, Al tools were used to track public
emotions, identify misinformation, and detect signals for help. Case studies

examined the communication of animals related risks, PR efforts by the city
of Wroclaw, water-related panic, false donation scams, and patierns in
public response.

Figure 1. Triangulation of data sources and methods combining secondary research, surveys, media analytics,

interviews, and medical records.
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Lack of procedures for an immediate declaration of a state
of emergency or natural disaster limits the flexibility and
initiative of emergency services. Our observations indicate
that in the case of floods or other crises, voivodes (regional
governors) often hesitate to make key decisions due to
potential political consequences. There is also a competency
conflict in the area of water testing between various One
Health institutions.

There is a widespread fear of looting (stealing crime),
shaping public perception of threat and leading to resistance
among residents toward evacuation, as well as concerns
among emergency services regarding the protection of
private and public property. Despite real threats to health
and life, some individuals choose to remain in their homes
out of fear of theft. A feedback loop exists between media
agenda setting and how respondents perceive the situation.

Low public awareness of epidemiological threats—for
example, the misuse of the 112 emergency number—
highlights the need to integrate risk response into health
education. Most calls during the hottest periods were not
serious enough to justify dispatching emergency services
(such as ambulances or firefighters). We also observe gaps in
the education of students in medical and related fields
concerning waterborne diseases and biological threats
associated with floods.

Uneven engagement and communication across regions—
while promotional and informational activities were
intensive in Wroclaw (e.g., media campaigns, public
information efforts), in other parts of the country —especially
at the voivodeship and supra-regional levels—support was
much less visible. There is a lack of modern plans, including
the use of Al and new technologies as the last major revision
was >10 years (after the flood of Vistula river). There is also
a need for better (dis)information management in the
media.

There was a varied public reception of emergency service
actions— comparing the responses in the Lower Silesian and
Opole Voivodeships, actions taken in Opole were seen as
more effective and received better evaluations, especially
regarding emergency services. The situation revealed local
social decohesion (societal and political polarization higher
than in previous floods) but also nationwide mobilization.
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Figure 2. General conclusions and recommendations from our study emphasize nontrivial, context-specific local
observations that are not necessarily addressed (due to specificity or our region) in international frameworks

such as the Sendai Framework [3].

Water and food/feed contamination. Traditional and non-traditional surveillance showed no
significant increase in typical water-borne infections; however, localised episodes of nonspecific
diarrhoea were recorded. It was the only health metric to show a substantial increase during the flood
period, while typical waterborne surveillance pathogens remained unchanged, and no significant
new threats emerged. Post-exposure vaccination campaigns and the functioning of field hospitals
were viewed positively by respondents (mainly in response phase). Multiple problems were noted
with water and soil testing procedures and with coordination among various One Health actors.
Local scientists often conducted analyses of public-health importance without promptly informing
relevant authorities. One such problem was the lack of quick access to research on the consequences
of the flood conducted by local scientists. This phenomenon reflects the previously identified issue
of "science as an ivory tower" in Poland, especially in the context of climate change research. It is
associated with missed opportunities to target proper authorities and with a lack of effective
communication skills among researchers [9]. Public understanding of water-safety risks was
fragmented and exacerbated by social-media misinformation. Notably, One Health surveillance was
inconsistently applied across sectors, limiting real-time response. The absence of immediate disaster
declaration procedures curtailed the initiative of One Health inspection services [10]. Low awareness
of epidemiological threats and educational gaps among medical students were observed. An
announcement of unconditional testing of residents” wells caused significant disruptions in foothill
districts. A major communication issue arose when the Government Security Centre (RCB)
disseminated incorrect water safety messages, which required correction by local authorities.

Healthcare adaptation. Respondents noted substantial improvements in healthcare
preparedness compared with floods in 1997 and 2010. Successful deployment of a field hospital and
hospital evacuation in Nysa were key achievements. Emergency medical services were efficiently
redeployed across the Opole Voivodeship. Nevertheless, healthcare facilities in the Sudeten districts
of Lower Silesia reported considerable chaos and lack of support [11]. Local healthcare professionals
complained about being unprepared for the event and lacking support from Wroclaw during the
critical first 24 hours of the flood (in contrast to the situation in Opole Voivodeship). Poor adherence
to follow-up doses of post-exposure vaccinations was a concern—initial uptake was high due to fear
and public alerts, but motivation later declined. Misunderstandings and conflicts of interest were
identified between disaster response biomedical agencies and political actors regarding emergency
declarations [10].

New-technology adaptation. Al-supported satellite imagery provided situational awareness,
and drones verified evacuation needs [12,13]. Mobile hydrological sensor networks were deployed
in conjunction with satellite-based situational awareness platforms, feeding into live dashboards
used by municipal crisis teams. Water and soil were assessed using advanced technologies such as
16S sequencing and mass spectrometry, which had not been anticipated in older sanitary and
veterinary preparedness plans [14]. Large Language models [15] were used to profile health
communicates. Volunteer technologists collaborated with emergency authorities to pilot social-
media monitoring tools for early detection of disinformation trends, particularly during the critical
response phase. Non-state/university paid researchers tested the systems (such as FLEXTH),
integrating satellite imagery with topographic and environmental data to improve near-real-time
flood modelling and communicate with healthcare professionals about current situation. In Wroctaw
and Nysa among others, field-level coordination benefited from improvised water-quality analytics
based on mobile sensor kits, contributing to a more adaptive local health response. The Wroctaw
municipality implemented a professional infodemic management strategy, systematically
monitoring the local infosphere and addressing both disinformation and misinformation, including
those disseminated by national government bodies and their Lower Silesian delegations.
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Unfortunately, the use of these modern technologies remains limited outside research and
development centers, as none of our respondents had used or even encountered Al-based solutions,
and telemedicine was restricted to basic telecommunication systems.

Psychological and social support. Affected populations exhibited both supportive and egoistic
behaviours. Compared with findings from 1997, community fragmentation and atomisation
tendencies (mainly among young adults) may be postulated [16]. Nevertheless, social support
mobilization occurred during the harshest crisis periods, leaving some residents unsupported
afterward. Overestimated crime threats, amplified by social media, are psychological phenomena
that warrant further research. The Internet facilitated community self-organization, though
awareness of psychological support availability remained limited. Our observations suggest that
while successive floods enhance institutional preparedness, they may paradoxically diminish
residents” willingness to engage in collective action in chronically affected regions—consistent with
the "safe development paradox" [17].

Discussion. The flood experiences of 1997, 2010 [3], and 2024 —alongside other crises affecting
southwestern Poland —demonstrate that resilient agency functions as a protective shield in coping
with the impacts of both quasi-natural (e.g., COVID-19 pandemic) and strictly human-made hazards,
such as the refugee crisis resulting from Russia’s aggression against Ukraine in 2022. Disasters must
be recognised as multifaceted public health emergencies that demand interdisciplinary, anticipatory
responses. Notably, students do not actively seek disaster-response training—paradoxically, those in
non-flooded areas demonstrated greater willingness to engage —yet the accelerating effects of climate
change make such training increasingly essential [8]. Notably, the vast majority of respondents—
across all categories, including health-related students, flood victims, and emergency services—did
not associate the increasing frequency of catastrophic floods with climate change. Our findings
highlight the practical potential of artificial intelligence in enhancing disaster preparedness and
response efforts [12,13,15], mainly volunteers from the private sector. Recommendations (particularly
regarding first aid and emergency protocols and services such as European emergency number 112)
have already been integrated into health education curricula at Wroctaw Medical University and civil
preparedness initiatives such as the Safety Observatory Foundation. Such “community hosts” are
needed: social leaders, general practitioners, animators of local activities, and formal and informal
guardians of community life. In a world experiencing successive crises, climatic, social, and
economic, the presence of co-hosts (for there are many of them) caring for the common good can
determine the durability and resilience of society. Particularly social capital of microbiologists and
psychologists was successfully incorporated into response. The implementation of the Civil
Protection and Population Safety Act, accompanied by training initiatives throughout 2025, offers a
promising opportunity to strengthen regional coordination mechanisms in emergency response. In
July 2025, a similar meteorological mechanism emerged in eastern Poland, though on a smaller scale,
again underscoring the fragility of current monitoring systems and the need for proactive public-
health preparedness, where some lessons learnt from previous events have been already applied
[Figure 2]. Despite methodological limitations, such as non-representative sampling and limited
generalizability, the study provides novel and unique insights into biomedical aspects of flood
preparedness. Our initiative aligns with EU priorities, as in 2024/2025 the European Parliament
advanced the Al and One Health systems approach by regulating integrative responses across
human, animal, and environmental health, ensuring safe and coordinated technological applications
across sectors. Future strategies should adopt a One Health approach, incorporating coordinated
water quality monitoring, targeted vaccination campaigns, and comprehensive mental health
support. Media monitoring underscores the need for more effective water-safety communication and
rapid rumour-control mechanisms for countering misinformation. Crucially, scientific risk
assessments must be translated into clear, actionable public-friendly messages.
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