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To enhance the overall resilience of communities:

• Establish a cross-sectoral flood and public health resilience working group.

• Incorporate a public health perspective within flood risk management plans, focusing on health resilience 
alongside existing environmental, economic and property resilience. 

• Increase awareness of, and discourse around the public health impacts of fluvial flooding and factors that 
influence people’s resilience through communications and engagement, tailored to different vulnerable 
groups. 

• Promote measures to protect and ensure continuity of public health services and health & social care facilities 
during floods.  

• Greater emphasis on preparedness measures and establishing long-term community-based support networks, 
including training of professionals and key trusted members of communities to assist with secondary stressors 
and increase capacity to respond respectively.

Climate change is increasing our exposure to fluvial 
flooding in Scotland. Physical and mental health are 
negatively impacted by flooding, with the greatest 
health impacts in the UK and Scotland seen for 
mental health. This CREW Policy Brief reviews the 
literature on the public health impacts of fluvial 
flooding and identifies factors that influence health 
resilience to flooding. Key Scottish flood-related and 
public health policies are analysed and discussions 
with key stakeholders were held via a workshop to 
help to understand and identify knowledge gaps, and 
mechanisms to incorporate public health resilience to 
fluvial flooding in Scotland. Findings will support the 
development of Scotland’s Flood Resilience Strategy.

Recommendations

Introduction

How are Fluvial Flood  
Hazards affecting Scotland?

Scotland’s climate has seen a warming trend, shifting 
rainfall patterns, more extreme weather events and 
rising sea levels. Projected changes for Scotland’s climate 
include warmer, drier summers; milder, wetter winters; 
and increases in intense, heavy rainfall events in both 

summer and winter1, and these changes are happening 
faster than expected2. Projected increases in intense 
heavy rainfall events will increase the risk of extensive 
and significant fluvial flooding3. UK-wide, fluvial flood 
exposure is the dominant source of flood exposure 
today (compared to coastal, groundwater and surface 
water) and remains so in the future4. Flooding poses 
a significant risk to people, communities and the built 
environment, with approximately 1.9 million people 
across the UK currently living in areas at significant 
exposure from either river, coastal or surface water 
flooding. The number of people at risk could double as 
early as the 2050s5. Flooding is therefore one of the most 
important climate change challenges facing the UK, with 
more people at high risk of flood exposure in the future 
due to changing rainfall patterns.

The Third UK Climate Change Risk Assessment (UKCCRA3) 
identified that despite action in this area flood exposure 
to people, communities and buildings remains a severe 
risk for Scotland and is the costliest hazard to businesses. 
The last few years have seen numerous, widespread 
and significant flood events in Scotland. High river flow 
runoff has increased by over 20% and winter river runoff 
by nearly 45% over the last 4 decades9,10. Under a high 
emission scenario, peak river flows for some Scottish river  
catchments could increase by more than 50% by the 
2080s11. The storms of early 2016 were estimated to 
have cost the Scottish economy £700 million12.
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What are the Public Health
Impacts of Fluvial Flooding? 

Box 1: Definitions

Fluvial flooding: occurs when rivers, streams or burns 
overflow their banks into surrounding areas.

Vulnerability: ‘The conditions determined by physical, 
social, economic and environmental factors or 
processes which increase the susceptibility of an 
individual, a community, assets or systems to the 
impacts of hazards’6.

Vulnerability is complex and vulnerable groups are 
non-static. The impacts of an emergency change over 
time and are influenced by other wider concurrent 
and contextual factors7.

Resilience: ‘The ability of a system, community or  
society exposed to hazards to resist, absorb, 
accommodate, adapt to, transform and recover from 
the effects of a hazard in a timely and efficient manner, 
including through the preservation and restoration of 
its essential basic structures and functions through 
risk management’6.

Mental health: WHO defines mental health as “a 
state of well-being in which every individual realizes 
his or her own potential, can cope with the stresses of 
life, can work productively and fruitfully and is able to 
make a contribution to her or his community”8.

Box 2: Physical Health Impacts of Flooding

• Drowning

• Electrocution

• Water-borne pathogens or chemical and/or 
biological contaminants arising from floods

• Skin and gut infections from exposure to 
contaminated flood water

• Vector-borne and zoonotic disease including 
rodent-borne disease

• Respiratory disease from mould and damp 

• Cardiovascular events

• Non-fatal injuries

• Risk of carbon monoxide poisoning in clean-up 
phase from inappropriate use of generators

A rapid evidence assessment was undertaken to 
gather evidence on the physical and mental health 
impacts of fluvial flooding, as reported in Scotland, 
UK and internationally. Globally impacts of floods are 
substantial, not just in terms of economic loss, but 
detrimental short-, medium- and long-term effects on 
wellbeing, relationships and physical and mental health 
are common13,14,15. Flooding adversely impacts on both 
physical (Box 2) and mental (Box 3) health13. Floodwater 
can contain a range of items that can be hazardous to 
physical health, such as human and livestock waste; 
sewage; household, medical and industrial hazardous 
waste (chemical, biological, and radiological); physical 
objects (e.g. wood, vehicle debris, rubbish); wild or stray 
animals (e.g. rodents, birds); petrol or oil spillages16.

The greatest health impacts of flooding in the UK are on 
mental health (Box 3). People who experience flooding 
are at higher risk of depression, anxiety and post-
traumatic stress disorder17. There is also a link between 
mental and physical health via stress-related pathways, 
as stress can lower immune system responses, 
increasing vulnerability to water-borne diseases. Chronic  
stress is linked to sleep disorders which can influence 
physical illness and worsen mental health and 
psychosocial well-being. Stress can also increase risks 
of developing cardiovascular and autoimmune diseases 
and potentially some cancers8. However, the longer-
term impacts of flooding on mental health have been 
less well described with limited evidence available to 
fully understand the impacts (Box 4). A small number 
of Scottish-based studies have investigated the impacts 
of flooding on people and communities. One of the 
earliest studies found that flooding impacts directly on 
both physical and psychological health, with a strong 
interaction between the two18. Similarly, a more recent 
CREW study demonstrated long-term (>3 years after 
the flood) negative impacts on physical and emotional 
wellbeing19.
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Climate change affects everyone, but not equally. 
Climate change heightens existing social and economic 
inequalities. Exposure to floods interacts with demo-
graphic, socio-economic and environmental factors, as 
well as access to and quality of health care, to affect 
the magnitude and pattern of risks20. These health 
risks are unevenly distributed around the world, within 
countries and within populations, with any pre-existing 
health issues and inequalities likely to be exacerbated 
during and after the flood event20. Some groups are at 
greater risk of health effects due to flooding than others 
(Box 5). This may be due to specific vulnerabilities, but 
multiple risk factors may also intersect. It should also 
not be assumed that having a risk factor or factors 
automatically implies vulnerability – a person with a 
risk factor may also have resilience if they are prepared 
and have the appropriate support. Meanwhile, people 
without a risk factor may also experience health 
impacts21.  In Scotland certain groups – children, older 
people, those living alone, with pre-existing chronic 
illness or disability and stressful life circumstances, 
place-based occupations, low incomes, rural and 
remote areas – are all more vulnerable to flooding and 
to extremes of heat and cold18,22,19.  

Box 3: Mental Health Impacts of Flooding

• Anxiety and stress-related disorders

• Mood disorders including depression

• Post-traumatic stress disorder (PTSD)

• Strained social relationships, domestic violence

• Sleep disturbances

• Helplessness 

• Fear and grief

• Suicidal thoughts and behaviours

• Alcohol and substance use

• Increase in psychotropic medication use

• Decrease in sense of self and identity via loss of 
place and grief reactions

• Emerging concepts such as ecological grief, 
eco-anxiety, solastalgia 

• Exacerbation of pre-existing mental disorders

Box 5: Factors Influencing Vulnerability8,24

• Health – chronic diseases, physical, sensory or 
cognitive impairment/disability, pre-existing 
mental health conditions (for people living in 
the community or in care facilities); people 
with complex healthcare needs at home. 

• Socio-economic – poverty; financial insecurity; 
precarious housing; rental accommodation; 
homelessness; individuals exposed to abuse 
or violence; lack of education; poor literacy; 
language and cultural vulnerabilities; transient 
communities.

• Demographic – age (older adults, children, 
adolescents, university students); sex (pregnant 
and recently postpartum women); minority 
ethnic groups; indigenous status.

• Geographic – conflict zones; remote and dispersed 
communities; areas prone to extreme weather 
events; declining urban cities.

• Sociopolitical – gender; political instability; 
displaced populations and migrants; discriminated 
or socially-isolated individuals and groups; 
individuals with less knowledge/experience 
related to specific risks.

• Occupational – healthcare and other frontline 
workers; place-based occupations; migrant 
workers; informal insecure work; self-employed.

Box 4: English Case Study

A 3-year UK-based study was established to identify 
the duration of psychological impacts of flooding, to 
help inform preventive and follow-up actions and to 
reduce harm from future floods16. The main findings 
were that the percentage of people with probable 
depression, anxiety or  PTSD  was highest among 
people whose homes were flooded (depression 
20.1%, anxiety 28.3% and PTSD 36.2%, compared to 
depression 5.8%, anxiety 6.5% and PTSD 7.9% among 
people whose homes were not flooded), with the risk 
of having these mental health issues approximately 
six times higher in the affected group than in those 
who were unaffected. Mental health problems were  
also observed for people who did not have floodwater 
enter the liveable part of their homes, but whose lives 
were otherwise disrupted by the flood, emphasising 
the importance of acknowledging both direct and 
indirect impacts. 

What Factors Influence  
Flood Vulnerability?
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Box 6: Secondary Stressors 

• Lack of warning, not enough time to respond 

• Greater flood water depth and duration

• Extent of flood damage

• Structural damage, costs of rebuilding or repair

• Upheaval, financial implications of clean-up

• Distress and financial implications of 
displacement or evacuation from home 
(temporary or permanent)

• Loss of domestic utilities

• Loss of/damage to possessions, sentimental 
items and burden on household costs

• Insurance-related issues e.g. dealing with 
insurance claims

• Disrupted access: employment, education, and 
wider facilities, health & social care services

• Separation from friends and family

• Feelings of loss of control and fear of recurrence 
of another extreme event

• Stress arising from exposure to media

• Damage to agriculture or livestock, leading to 
loss of food supplies 

Particular public health-related challenges exist for 
Scotland and certain factors make Scotland’s population 
more vulnerable to the health impacts of climate change 
and flooding than other parts of the UK and Europe. 
Scotland’s population is ageing; the proportion of the 
population of pensionable age is expected to increase 
from about 20% to 25% by 2033. Scotland also has areas 
of greater deprivation and the lowest life expectancy 
than the rest of the UK. Health is poorest in the most 
deprived areas, with a difference in life expectancy 
of 13.7 years between men living in the most and 
least deprived areas of Scotland. 98% of Scotland’s 
landmass is classed as rural with a dispersed and ageing 
population23. 

Secondary stressors are factors indirectly associated 
with flooding that often have negative mental health 
consequences, but where potential action can be taken 
to reduce their impact24. Multiple secondary stressors 
have been identified in many studies, shown in Box 6.

Scotland’s Policy Landscape 
on Public Health Resilience 
to Fluvial Flooding

Key Scottish flood risk management and public health 
policies were examined to evaluate the ‘policy-readiness’ 
of Scotland’s health and environment sectors to support 
public health resilience to fluvial flooding (See Appendix 
for list of policies). 

Flood risk management policies: Whilst a range of useful 
flood risk management policies and strategies exist, 
which focus on increasing resilience, what is missing is 
the incorporation of a public health perspective, and 
a focus on health resilience, alongside other forms of 
resilience. Unified policies linking flooding and public 
health impacts (both physical and mental health) directly 
are lacking. There is a need for greater awareness, from 
the public, Government, local authorities, SEPA, and 
Public Health Scotland, of the public health impacts of 
fluvial flooding and the factors that influence people’s 
resilience. It will be key to acknowledge that pre-existing 
vulnerabilities influence people’s capacity for resilience. 
Previous research has highlighted a lack of joined-up 
policies and that Scottish communities are not engaging 
effectively with messages about their flood exposure and 
risk25. Integrated policies should target communication 
around improving people’s awareness and access to 
information, in terms of impacts on physical and mental 
health from fluvial flooding, tailoring information to 
specific vulnerable groups. 

Public health policies: Within Scotland a number of 
recent public health strategies have been developed to 
respond to the challenges related to climate change and 
sustainability. Flooding is often recognised as having a 
significant impact on people’s health and wellbeing, with 
the most adverse effects on mental health and among 
disadvantaged groups. Very few policies distinguish the 
specific effects resulting from health impacts. There is a 
need for further evidence and guidance for vulnerable 
groups (e.g. children, people with disabilities). Research 
on the health effects, communication and timing of 
interventions needed for compound and cumulative 
flooding is also lacking. Future research and policy would 
benefit from engagement with affected communities 
and those identified as most vulnerable to flooding 
to fully understand how their needs and concerns in 
relation to fluvial flooding can be best supported. Better 
integration of climate and flood policy into public health 
policy and in particular, mental health policy is needed 
to help support individual and community resilience to 
fluvial flooding in Scotland.
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Future Research Perspectives

The Scottish population is becoming increasingly 
vulnerable to the health impacts of fluvial flooding. 
Knowledge gaps and mechanisms for building health 
resilience were identified from a literature review, 
policy analyses and workshop with key stakeholders 
from the health, environment and water industry 
sectors. By addressing knowledge gaps and barriers 
to implementation through directed research we can 
increase public health resilience to fluvial flooding 
in Scotland. Stakeholders at the workshop indicated 
we should be addressing this now. There is an urgent 
need for further research of the physical and mental 
health impacts of flooding in Scotland, with a focus on 
understanding impacts on certain vulnerable groups 
and the subsequent implementation of this knowledge 
into localised flood emergency management, as a public 
health priority.

Specific knowledge gaps include: 

Quantifying the burden of public health impacts of 
flooding in Scotland: Box 7 highlights key areas in need 
of further research. Future research and policy would 
benefit from engagement with affected communities 
and those most vulnerable, to fully understand how 
their needs and concerns in relation to fluvial flooding 

can be appropriately supported. This was a key 
knowledge gap identified by workshop participants. 
Studies on the impacts relating to some vulnerable 
groups, e.g. elderly, are contradictory26. Future research 
should revise and update a Scotland-wide mapping of 
flood disadvantage27,28,29. This could use up-to-date data 
combining physical exposure/risk of flooding; socio-
economic deprivation indices; population structure; and 
the addition of physical and mental health vulnerability 
indices (e.g. % of population accessing mental health 
services; prescription rates of antidepressants; hospital 
admission rates, etc). This could include developing a 
mental health risk index that incorporates indices on 
population health, exposure to risk, and health and 
general infrastructure resilience. 

High-quality evidence on the impacts of floods on the 
physical and mental wellbeing of specific groups is 
crucial for policy makers and practitioners – knowing 
who, where and when. There is a need to understand 
the most effective mechanisms for communication 
immediately before, during and after a flood, especially 
during and after flood events if there is a loss of power/
internet in high flood exposure areas. The secondary 
stressors associated with floods (i.e. dealing with 
insurance; disrupted access to social and health care) are 
important issues to investigate further in terms of health 

Improve understanding of 
impacts of flooding on specific 
vulnerable populations, sub-

groups and at-risk individuals and 
their health needs: need to know. 

WHO? WHERE? WHEN?

Update a Scotland-wide
mapping of flood disadvantage:
combine physical exposure to

floods; socio-economic indices;
health vulnerability indices.

Establish evidence-base of health
impacts of flooding on children,
adolescents, elderly, & people

living with disabilities.

Understand mental health  
impacts on flood-related  

workforce and responders.

Establish evidence-
base of causes & 

types of flood-related
physical and mental 

health effects.

Monitor short & long-term
physical & mental health

impacts of flooding (including 
mortality risk (immediate &  

delayed causes) and injuries).

Monitor impact offlood
disruption of health & social care 

services to those with chronic  
diseases & pre-existing mental  

health conditions.

Evaluate long-term health
impacts of returning people to 

previously flooded homes.

Evaluate health impacts
of secondary stressors.

Quantify health effects of
multiple/cumulative flooding.

Record health status 
at baseline, during 

and after floods 
on various health 

outcomes.

Establish types &
sources of health
data available and

link to flood
exposure data.

Quantify
financial cost to
society of public
health impacts

of flooding.

Quantify burden of public 
health impacts of flooding 

in Scotland

  Box 7: Research required to quantify the burden of public health impacts of flooding in Scotland
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impacts. Understanding health impacts of evacuation/
relocation, temporary or otherwise, and how can this 
be minimised is crucial. However, understanding the 
implications and longer-term health impacts of returning 
people to previously flooded homes and impacts from 
disruptions to children’s education were highlighted in 
the workshop.

We need to develop a standardised methodology 
to support health surveillance of flood impacts on 
mortality, injuries and mental health, both in real-time 
and retrospectively to subsequently better understand 
the health impacts of flooding. A further key outcome 
from the workshop was a need to better understand the 
financial costs of physical and mental health impacts 
from flooding in Scotland. This could include a cost-
benefit analysis of effectiveness of various interventions. 

Interventions: There is an urgent need to design, 
develop, implement and evaluate the effectiveness of 
different public health and flood exposure intervention 
strategies (Box 8). This is currently lacking30,31,32, for 
individuals and communities that are i) first-time 
flooded, ii) experienced multiple floods, iii) those yet 
to experience floods but are likely to in the future. 
This includes interventions before, during and for a 
sustained period after a flood which help protect and 
improve health and wellbeing, increasing resilience and 
improving mental health outcomes. Understanding the 
most appropriate interventions for specific vulnerable 
groups is crucial. Interdisciplinary research will be 

most effective. Flood warnings are a crucial aspect in 
reducing flood-related health burdens. We need to 
understand their effectiveness, in terms of public health 
impacts (positive and negative), and links between flood 
warnings and how people perceive and respond to them, 
including understanding what motivates people to take 
action. Evaluating benefits of timely flood warnings, but 
also potential health risks of false alarms and warnings 
with not enough time to respond effectively, is key. 
Previous studies have suggested that longer warning 
times had a small but significant effect on protecting 
mental health33,34. More broadly, research is required 
into behavioural contexts underpinning individual 
exposure/risk and barriers to behavioural change or 
uptake of interventions.

Co-benefits: We need to evaluate the wider costs and 
benefits (and risks), to physical and mental health, of 
nature-based flood interventions, such as natural flood 
risk management measures and implementing blue/
green infrastructure. 

Role of Community: Disaster mental health literature 
indicates that community resilience and social cohesion 
are powerful protective factors for communities’ mental 
health35,36. However, a more critical assessment is 
needed to determine which factors make communities 
more resilient37,38,39,40. Further research is required to 
quantify the positive public health impacts of addressing 
flood resilience through empowering and working with 
communities and implementing holistic interventions. 

Developing different methods of
communication (for flood risk,
concepts of uncertainty, flood

warnings, health impacts & 
advice) and evaluating their 

effectiveness.

Establishing most effective 
ways of communicating with 
different vulnerable groups, 

i.e. children, adults with learning 
disabilities, elderly, and engaging 

with those yet to flood.

Improve baseline health of 
individuals & communities, 
promote active & healthy  

if a flood occurs.
Quantify these benefits.

Enabling easier 
access to information 
(e.g. health impacts 

associated with
flooding, insurance).

Highlight role developers, 
planners & housebuilders 
have in stopping building  

homes in areas known 
to flood.

Evaluate impacts flood
protection schemes have on
individual/community risk

perception and likelihood of
adopting mitigation, and

what the implications are on
public health if these flood

protection schemes
underperform or fail.

Raising awareness of flood 
risk/exposure and links 
between flooding and 

health impacts.

Timely access to 
sources of support 

for those directly and 
indirectly impacted  

by flooding.

Enable funding
mechanisms for people 

to increase property
resilience, including

effective PFR.

Evaluate impact of
property flood  
resilience (PFR)  

measures on
decreasing negative

mental health outcomes.
Build evidence-base of

effectiveness of different
PFR measures.

Interventions

  Box 8: Research required on the effectiveness of public health interventions for flooding

Timely flood warnings.

lifestyles so more resilient 
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Visual minutes from project workshop.  
Graphic Artist: Jenny Capon.
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Restoring social cohesion of communities/families 
immediately after a flood event is crucial to reduce 
suffering and promote effective recovery41,42, but this 
needs to be evaluated. We need to better understand 
ways of improving social connectedness in communities 
and recognise potential negative health impacts of loss 
of community and loss due to temporary/permanent 
evacuation/relocation. Workshop stakeholders high-
lighted a strong emphasis on developing community/
individual resilience plans, with targeted advice so 
people know what to do before, during and after a flood, 
the safe places to go, and encourage people to sign-up 
to flood alerts. This could include assisting with creation 
and updating local registers of at-risk individuals for first 
responders to prioritise.

Addressing barriers to implementation: We need to 
understand the range and severity of physical and 
mental health impacts of flooding to support policy and 
resource prioritisation. Currently, the resources required 
are unknown. Addressing flood resilience is one of many 
challenges people and places face, and in a cost-of-
living crisis with multiple socio-economic and health 
implications, building resilience to flooding may not be 
everyone’s top priority, so flood resilience cannot be 
viewed in isolation. Misunderstandings of responsibility 
for flood protection also exist which can act to decrease 
people’s resilience. Siloed thinking and budgets act as 
barriers to co-design and co-production of policies and 
strategies that embed health resilience into flood risk 
management.

Conclusions

The future success of Scotland’s Flood Resilience Strategy 
is dependent on improving the evidence-base by 
conducting targeted research as identified in the Future 
Research Perspectives section; by better integration of 
policy areas; addressing implementation barriers and 
following suggested recommendations. Whilst this 
policy brief suggests it is key for the environment and 
public health sectors to work together, the stakeholder 
workshop also recognised the need to include other key 
stakeholders, such as engagement specialists to ensure 
communication is as effective and reaches as many 
people as possible; local authorities; GPs; social and 
health care systems; schools; faith-based organisations; 
utilities including Scottish Water and transport; Category 
1 and 2 responders including emergency services; 
engineers; builders, trades and skills bodies; insurers; 
community planning partnerships and householders.
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Appendix 

Scotland’s Policy Landscape on Public 
Health Resilience to Fluvial Flooding

Key Scottish flood risk management policies and public 
health policies were examined to evaluate the ‘policy-
readiness’ of Scotland’s health and environment sectors 
to support public health resilience to fluvial flooding. 

Flood risk management/environment policy 
review:

The Climate Change Committee (CCC) published its 
third Independent Assessment of UK Climate Risk in 
2021 and found that action to improve resilience across 
all UK nations is generally failing to keep pace with the 
increasing risks associated with the impacts of climate 
change. CCC also assessed the second Scottish Climate 
Change Adaptation Programme (SCCAP2), designed 
to integrate action on adaptation into wider Scottish 
government policy and service delivery. Its assessment 
concluded that “more needs to be done to translate 
ambition into actions that are commensurate with the 
scale of the challenge.” Scottish Ministers’ assessment 
of SCCAP2 is that “more needs to be done to build 
resilience in Scotland…”. The CCC highlighted that 
Scotland’s progress in delivering its adaptation aims had 
stalled across most sectors and it emphasised the need 
to raise the level of adaptation response (Is Scotland 
climate ready? 2022 Report to Scottish Parliament, CCC).

Scotland’s key Flood Risk Management policies 
and programmes include the National Flood Risk 
Assessment (NFRA) 2018. SEPA published the second 
NFRA in 2018 to indicate flood risk in Scotland 
that embeds climate change and a range of social, 
environmental and economic impacts into a single 
assessment. The assessment enables identification of 
locations with the greatest flood risk and these areas 
are designated as Potentially Vulnerable Areas. Areas 
may be vulnerable due to current or future flood risk 
to people, the environment, cultural heritage and 
economic activity. The 2018 NFRA assesses flood risk 
to different receptors. Receptors are ‘things’ that are 
impacted by flooding and include: Agriculture; Buildings; 
Community facilities; Cultural heritage; Environment; 
Transport; Utilities. There is no mention of people here. 
Receptors are assessed against the SEPA flood hazard 
maps to identify those at potential risk of flooding, 
however the focus appears to be on economic impact 
assessment. Community facilities are recognised to have 

social impacts based on the type of facility impacted and 
how this would negatively affect the community if the 
use of the facility were disrupted. Residential homes 
are however only assessed for economic impacts. A 
new community scale element is also incorporated 
into the 2018 NFRA where the proportion of flooded 
homes and businesses and services in a community was 
assessed. If a large proportion of homes and businesses 
within a community is flooded, this can cause significant 
disruption. Remote and rural communities are also 
considered more explicitly. Overall it is not clear how 
exactly social factors are taken into account and if/
how social vulnerabilities are incorporated into the 
Potentially Vulnerable Areas identification. 

The Flood Risk Management (Scotland) Act 2009 
Delivering sustainable flood risk management (Feb 
2019) lays out a structure and plan for integrated flood 
risk management and partnership working to deliver 
flood risk management. Including Public Health Scotland 
as one of those partners would be an effective way to 
include more specific public health information, as the 
report does acknowledge human health as an impact of 
flooding, both immediate and consequential. Two of the 
outcomes particularly lend themselves to incorporating 
public health information: 1. A well informed public who 
understands flood risk and adopts actions to protect 
themselves, their property and businesses. To do this 
they must be supported through improved awareness 
and access to information on flood risk. 2. Flood 
management actions undertaken that stand the test 
of time and be adaptable to future changes in climate. 
Non-structural actions to manage flood risk such as 
flood warning, public awareness raising campaigns, 
planning decisions, emergency response, relocation, 
flood insurance, compensation, and flood proofing 
buildings, could easily include public health information. 
An integrated approach to flood risk management is one 
of seven key topics. Including Public Health Scotland as 
a key partner and public health related policies linked 
alongside other environmental and economic policies is 
recommended. Various groups are referred to, including 
a National Flood Management Advisory Group (NFMAG) 
to advise on the key deliverables outlined in the FRM 
act. Professional advice is provided through the Scottish 
Advisory and Implementation forum for flooding 
(SAIFF). A National Prioritisation Advisory Group, with 
representatives from the Scottish Government, COSLA, 
Scottish Water and local authorities, provides guidance 
to SEPA on the priority of flood risk management actions. 
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Multiple groups exist, so clarity over the purpose and 
functioning of each group is needed to avoid confusion 
and duplication. 

The Flood Risk Management (Scotland) Act 2009 
introduced a plan-led approach to flood risk management 
in Scotland with the aim of reducing flood risk in the most 
sustainable manner. This requires SEPA to produce Flood 
Risk Management (FRM) Plans for each of Scotland’s 
14 districts, along with Local Authority Flood Risk 
Management Plans to supplement SEPAs plans. The first 
set of FRM plans were published by SEPA in 2015, with 
local FRM plans produced in 2016. The second set of 
Flood Risk Management Plans 2021-27 were published 
in 2021, and the Strategic Environment Assessment 
summarises the environmental report for the 14 Flood 
risk management plans that set the direction and 
priorities for flood risk management in Scotland. The 
plans acknowledge that flood risk has implications for 
physical and mental health and wellbeing, and state 
that the FRM plans will address risk to human health 
from flooding and will therefore contribute to improving 
human health and wellbeing. However, there are no 
specific actions outlined related to this.  One objective 
is to protect and improve human health and wellbeing 
through improved environmental quality. There is, 
however, no mention of improving health and wellbeing 
through raising awareness of public health impacts of 
flooding, or by providing advice or support. 

The report uses language such as ‘Significant beneficial 
effects were identified in terms of population and 
health and material assets as a result of reduced flood 
risk to homes, businesses and infrastructure; with 
benefits in terms of wellbeing’, however there is no 
specific detail. In addition, reduction of flood risk is 
framed around actions such as flood schemes, works 
design and implementation, such as river defences, 
run off reduction, property flood resilience, river and 
floodplain restoration, storage conveyance and control. 
No reference to public health advice or policies or 
health resilience are evident. The Plans state that SEPA 
will monitor the effects that the flood risk management 
plans are having on the environment. A key gap is the 
lack of monitoring of the effect of FRM plans on the 
public health of individuals/communities at risk of, or 
having experienced flooding.

In the Local Flood Risk Management Plans it is evident 
that plans are co-produced by the relevant councils 
involved, SEPA, Scottish Water, Forestry & Land 
Scotland, Scottish Forestry, and at times National Park 
Authorities, the Scottish Flood Forum and local advisory 
groups. There appears to be no public health bodies/
organisations involved, which is a clear gap. Plans 
contain a link of who to contact in the event of flooding, 

and lists SEPA, local authority and Scottish Water and 
their main roles and sources of support, such as flood 
maps, signing up to Floodline but there is no information 
about public health advice and sources of support, 
which is a clear knowledge gap that could be addressed 
by including public organisations such as Public Health 
Scotland in the co-production of FRM plans and links to 
Public Health Scotland advice and support. 

The Mapping flood disadvantage report and tool 
(Kazmierczak et al., 2015), commissioned by the 
Scottish Government in 2015 is a dataset showing the 
most flood disadvantaged neighbourhoods and their 
underlying flood vulnerability to help better understand 
the social impacts of flooding. It includes 34 vulnerability 
indicators, social vulnerability to flooding, percentage 
of households exposed to flooding, flood disadvantage 
and geographical location. Outputs are embedded in 
the National Flood Risk Assessment and inform the 
flood risk management strategies and local flood risk 
management plans. The tool is intended to support 
cross-departmental working, identifying priority areas 
for emergency services and communicating flood risk 
issues to local communities, and targeting flood risk 
management actions including community engagement 
and awareness raising. This is a useful tool that would 
benefit from updating with the most recent datasets and 
the inclusion of a public health perspective. An updated 
assessment of the characteristics of vulnerability and 
adaptive capacity across Scotland would be beneficial, 
as stated in Is Scotland climate ready? 2022 Report, as 
much of the knowledge base needed to understand 
distributional consequences of climate impacts and 
adaptation actions remains at an early stage. 

The Scottish Flood Forum supports flood risk 
communities by raising community awareness, 
promoting self-help, developing community groups 
and establishing recovery support programmes after a 
flood. These measures should contribute to increased 
understanding and awareness of flood risk, raising 
awareness of actions that prepare individuals, homes 
and businesses for flooding thereby reducing the overall 
impact of flooding. The Scottish Flood Forum is a key 
support organisation and would be an obvious channel 
for including public health advice and sources of support.

The River Basin Management Plan for Scotland 2021-
2027, produced in Dec 2021, sets out a framework 
for protecting and improving the benefits provided by 
the water environment across Scotland. The Scottish 
Government, SEPA, responsible authorities and all of 
Scotland’s public bodies are responsible for developing 
and delivering RBMP actions. One of the four main 
themes is “action to create healthier and more resilient 
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communities” and refers to river restoration, blue-green 
river corridors, active travel and recreation to improve 
health. It refers to restoring the water environment to 
help communities adapt to climate change, by building 
resilience to increased frequency of flooding. The 
focus therefore is on physical and/or environmental 
resilience, rather than public health resilience related 
to the negative impacts of flooding. The RBMP refers 
to strong and effective links between RBMP, flood risk 
management and land use planning but no inclusion 
of public health. Similarly, Scottish Water’s Route map 
includes no mention of public health impacts. An aim is 
to provide more public information, therefore this could 
incorporate information on the physical and mental 
health impacts of flooding due to disrupted/damaged 
water supplies.

In the Scottish Climate Change Adaptation Programme 
(SCCAP2) progress report, it provides examples of 
progress towards the SCCAP2 policies across the seven 
high-level outcomes since May 2022. The only example 
related to public health is the NHS Scotland climate 
emergency and sustainability strategy: 2022-2026. 
SCCAP2 Outcome 2 is the people in Scotland who are 
most vulnerable to climate change are able to adapt 
and climate justice is embedded in climate change 
adaptation policy. This acknowledges that everyone’s 
health can be affected by climate change but that those 
who are socially disadvantaged, older, very young or 
experiencing chronic health problems are less able to 
cope. SCCAP2 acknowledges more extreme weather will 
increase the risk of flooding which can lead to negative 
health effects, and population health in Scotland can be 
affected both directly and indirectly. Recognition that 
flooding can become a health hazard and may result 
in an increase in mental ill health due to distress of 
displacement, loss of personal possessions and financial 
losses.

Adaptation Scotland Programme published a 
Community Climate Adaptation Routemap in March 
2023. It provides practical actions communities can 
take to build resilience and prepare for climate change. 
There are some actions included that address secondary 
stressors that can result in physical and mental health 
impacts, such as checking people in your community 
have appropriate insurance, installing property level 
flood protection measures, reducing dampness in 
homes, and establishing a community resilience team. 
However, there is no mention of public health impacts 
of climate change or flooding specifically, or mention of 
health resilience. This potentially is because no public 
health body was involved as a contributor. Community 
Adaptation Actions do not refer directly to actions 
related to public health impacts of flooding but includes 

some indirect actions including advice for addressing 
some of the secondary stressors, so actions involving 
insurance, and property flood resilience measures.

Place Standard Tool with a climate lens (PST CL):  
co-creating local climate solutions is a joint-led project 
by Sniffer and Sustainable Scotland Network, together 
with and funded by Public Health Scotland and Scottish 
Government. It aims to support integrating climate 
action into placemaking. A working version of PST CL has 
been updated to allow consideration of climate change 
alongside health, wellbeing and other significant aspects 
shaped by places. The focus appears to be on benefits to 
health and wellbeing from green spaces (i.e. Edinburgh’s 
thriving green places) and addressing inequalities (e.g. 
Greater Pollok placemaking), with no specific mention of 
public health impacts of flooding. 

The Fourth National Planning Framework (NPF4) 
addresses risks from climate change including flooding. 
A Position Statement on Scotland’s NPF4 highlights the 
need for a fresh approach to address climate change. 
Issues that need to be addressed to achieve this ambition 
are identified as: reducing communities’ exposure 
to flooding by future-proofing the design of the built 
environment and investing in natural infrastructure; 
promoting natural flood risk management and 
strengthening policies on the water environment and 
drainage infrastructure; restricting development in flood 
risk areas; adapting existing infrastructure where climate 
change may increase vulnerability to flooding; and 
placing greater importance on flood risk management 
and coastal protection and the interface between 
planning on land and at sea. There is no mention here 
of public health impacts of flooding or health-related 
policies and support which is a key gap.

The ‘Is Scotland climate ready? 2022 Report to 
Scottish Parliament Recommendations’ includes 
health recommendations that refer to resilience of the 
population to changes in temperature, resilience of 
people to pathogens and air quality. There is a clear 
gap linking flooding to public health impacts. A clear 
recommendation is therefore to include consideration 
of resilience of population to flooding as a priority area 
and a SEPA and Public Health Scotland partnership 
should assess the changing risks to people from flooding, 
considering areas for future monitoring and surveillance, 
and evaluating effectiveness of interventions.

Flood warning development framework 2022–2028 
includes no mention of public health impacts of 
flooding. However within Aim 2 Upgrade capabilities 
through development and innovation, there is Theme 
2.4 – Scoping an impact-based forecasting capability, 
which could link to broader vulnerability factors to 
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evaluate risk. Also, within Aim 3 Deliver enhanced digital 
communications and an engaged and customer focused 
service, all themes (Theme 3.1 – Communication 
including digital enhancements; Theme 3.2 – Working 
with partners; Theme 3.3 – Working with communities) 
could include public health messaging and links to Public 
Health Scotland or NHS Scotland, and more general 
awareness raising of links between flooding and public 
health impacts and sources of advice/support. 

Ready Scotland’s aim is to make Scotland more resilient 
to emergencies. The website has three main categories 
of support – prepare, respond and get involved. There 
is nothing substantial related to public health with the 
exception of some mental health advice in the prepare 
section and there is some information on first aid. 

In the response section there is a page on coping with 
trauma which points to some sources of support such 
as GP, NHS24 and two websites on PTSD. There is also 
specific information on supporting children after a 
traumatic event. In the recovery from flooding section 
it highlights to: be aware of the health effects caused 
by a flood, wear appropriate clothing and protection as 
flood water can be contaminated with harmful bacteria 
and be mindful of how the stress and traumatic feelings 
of loss can have an impact on your own and the mental 
wellbeing of others.

Public health policy review:

Scottish Government

NHS Scotland Climate Emergency & Sustainability 
Strategy 2022-26 recognises that climate change is 
a major threat to public health and accordingly, NHS 
Scotland is aiming to become a net-zero health service 
by 2040. The potential impacts on mental health 
from climate-related events, such as flooding are 
acknowledged. The need to take urgent action to protect 
sites, services and communities is highlighted. Flooding 
and overheating are the climate risks most likely to have 
the biggest effect on the estate and operations of NHS 
Scotland as well as increasing patient demand. This is 
already having an impact on health services. An example 
is provided when a flood event in Perthshire resulted in 
patients being cut-off for a week. Over 400 health and 
social care assets in Scotland are at risk of frequent 
flooding and this number is expected to rise, but risks 
specific to fluvial flooding are not identified. Overall 
impacts on buildings include excessive moisture due to 
flooding. Detail is lacking on how to prevent and address 
the anticipated increased mental health demand, 
particularly for vulnerable groups.

In the Chief Medical Officer for Scotland Annual 
Report 2022-2023 ‘Realistic Medicine: Doing the Right 
Thing’, climate change is included as one of four major 
challenges to public health in Scotland and is highlighted 
as already impacting Scotland’s health and wellbeing, 
with those who are living with existing disadvantages 
most affected. Direct impacts of climate change on 
health, including flooding and related economic 
disruption, are mentioned and the mental health 
effects due to unexpected costs, business disruption 
and temporary housing highlighted. Different types of 
flooding are recognised, including coastal and riverbank 
overflow, and landslides highlighted as a related risk 
that are problematic to manage. Secondary impacts on 
health include the potential for water contamination, 
increased risk of damp in housing, and interruption of 
water supplies which can increase risk of disease, such 
as cholera. Links between the climate emergency and 
socioeconomic inequalities are emphasised, with flood 
disadvantage greater in coastal areas, declining urban 
cities and dispersed rural communities. However, detail 
is lacking on how communities can reduce these impacts 
and increase public health resilience. The main measure 
mentioned was in relation to NHS estates where green 
infrastructure like rain gardens may help to mitigate 
flood risk, as well as overheating. 

The 2022 Scottish Government document ‘Delivering 
Value Based Health & Care: A Vision For Scotland’ 
does not mention flooding specifically but one of its six 
commitments is to “support the delivery of sustainable 
care in line with the NHS Scotland climate emergency 
and sustainability strategy by reducing waste and harm”. 
The related ‘Value Based Health & Care Action Plan’ 
published in 2023 outlines actions to achieve this, but 
the focus is mainly on integrating issues of sustainability 
into clinical guidelines, reducing low value interventions 
and over-prescribing.

The Scottish Government’s 2023 Mental Health and 
Wellbeing Strategy highlights that more effective cross-
policy action is needed to address the multifaceted 
factors that impact mental health and wellbeing, with 
climate change highlighted as a policy priority. Flooding 
is not addressed specifically. In the related Delivery 
Plan 2023-2025 and Workforce Action Plan 2023-2025, 
climate change is not mentioned specifically.

Creating Hope Together Scotland’s Suicide Prevention 
Strategy 2022-2032 and associated Action Plan 2022-
2025 by the Scottish Government do not mention 
potential impacts of climate change, although a ‘Whole 
of Government and society approach’ is recognised as 
a key action area. Further integration of environmental 
and flood policy may be beneficial. Similarly, the 
added challenge of climate change is not mentioned in 
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‘Scotland’s Self-Harm Strategy and Action Plan (2023-27)’ 
or ‘A CONNECTED SCOTLAND: Our strategy for tackling 
social isolation and loneliness and building stronger 
social connections’, published in 2018 by the Scottish 
Government. Reducing social isolation and loneliness 
and increasing community social cohesion could play a 
role in enhancing community resilience to flooding and 
other climate-related events. A number of other policies 
developed by the Scottish Government were consulted 
but included no mention of climate change or flooding, 
including the 2016 “Health and Social Care Delivery 
Plan” and “A National Clinical Strategy for Scotland”.

Public Health Scotland (PHS)

In 2023 Public Health Scotland published “Working 
together to build climate-resilient, healthy and equitable 
places: A briefing for local government and partners” 
developed alongside Adaptation Scotland and the 
Improvement Service. It aimed to enhance awareness of 
how climate change and adaptation responses can affect 
health and health inequalities. Increased challenges as a 
result of flooding are acknowledged, with consequences 
for both physical and mental health. The risks 
resulting from flooding are recognised to be unequally 
distributed, with vulnerabilities in terms of who is most 
exposed (e.g. residents and businesses in flood risk 
areas), most sensitive (e.g. elderly, people with health 
conditions) with the least capacity to adapt (e.g. those 
with low incomes). It is emphasised that upstream and 
downstream actions are needed to reduce inequalities 
in climate risk and related health inequalities. Examples 
of downstream interventions mentioned in relation to 
flooding include the provision of grants for property-
level flood protection, but the potential to increase 
inequalities is highlighted as a risk if these are not 
targeted to the most socially disadvantaged. Nature-
based solutions are provided as an example that may 
bring health and wellbeing co-benefits and climate 
resilience, via contributing to flood risk management 
and other benefits, such as temperature moderation.

In PHS’s “Road space reallocation in Scotland: A 
health impact assessment”, increasing greenspace was 
highlighted to have potential benefits both in terms of 
preventing flooding and reducing its severity, which can 
have significant and long-term impacts on mental health. 
Similarly, in “Healthy housing for Scotland: A briefing 
paper setting out the fundamental link between 
housing and public health” the provision of quality green 
infrastructure is also highlighted to reduce the risk of 
flooding and overheating of the built environment. They 
highlight that one in eight homes in Scotland is at risk of 
flooding, but that mental health impacts extend to those 

who may not be flooded themselves but may otherwise 
experience disruption. In the briefing developed by The 
Improvement Service and Public Health Scotland “Place 
and Wellbeing: integrating land use planning and public 
health in Scotland”, they provide practical guidance 
for land use planners, public health practitioners 
and policy makers to work together, using a whole 
systems approach to enhance health and wellbeing and 
minimise reduce health inequalities. Under the place 
and wellbeing outcomes relating to natural spaces, a key 
outcome mentioned is that everyone can be “protected 
from environmental hazards including air/water/soil 
pollution or the risk of flooding”.

The “PHS climate change and sustainability strategic 
approach 2023–2026” adapts the framework set out 
in the World Health Organization’s (WHO) “COP26 
special report on climate change and health: the health 
argument for climate action”. The PHS document 
outlines a number of actions to achieve their goals, one 
of which is in relation to population health to “play a 
lead role in delivering transformational societal change 
through a just transition to a net-zero, nature-positive, 
climate-resilient Scotland, maximising population 
health, wellbeing and equity co-benefits and minimising 
health harms.” Most actions stated are expressed in 
general terms and do not address flooding specifically, 
although recognised as an impact of climate change 
that is already affecting the Scottish population. A key 
outcome measure, however, is to develop “an adverse 
weather (heat, cold and flooding) health protection plan 
for Scotland”. 

In “A Scotland where everybody thrives Public Health 
Scotland’s three-year plan: 2022–25” climate change 
is highlighted as a significant long-term challenge, 
especially for Scotland’s poorest areas. The development 
of a PHS climate emergency and sustainability action 
plan is mentioned as part of 2022/23 milestones, as 
well as a review of its impact in 2024/25. Flooding is not 
mentioned specifically.

In 2022 PHS also produced sets of Mental Health 
Indicators for children and young people and adults 
to assist with public health surveillance on population 
mental health and wellbeing. Within the adult indicator 
set, an indicator related to climate change has been 
included under the physical environment construct, but 
it is noted that more development work is required. 
Similarly, within the children and young people indicator 
set there is an indicator relating to optimism about 
society’s future (including aspects relating to anxieties 
around climate change) under the social optimism 
construct, but developmental work is noted to be 
required.
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In the 2020 document “Management of Public Health 
Incidents: Guidance on the Roles and Responsibilities of 
NHS Led Incident Management Teams, Scottish Health 
Protection Network Scottish Guidance, 12.1 interim 
update” extreme weather events including flooding are 
identified as potential hazards to health. It is mentioned 
that the Scottish Ambulance Service has developed 
several Special Operations Response Teams (SORT) 
which have training in water rescue techniques so that 
ambulance staff can assist in flooding incidents. Three 
SORTs have been developed in Edinburgh, Glasgow and 
Aberdeen comprising 206 specially trained paramedics 
and ambulance technicians. PHS (Health Protection 
Scotland at the time) also published “Communicating 
with the Public About Health Risks: Health Protection 
Network Scottish Guidance” which was developed to 
assist public service organisations to effectively and 
accurately communicate risk to the public. It has a 
particular focus on working with the media, through 
which many risk communication messages reach 
the public. It does not include specific mention of 
particular hazards. Consideration of aspects specific 
to climate change and fluvial flooding may be needed. 

UK Health Security Agency (UKHSA) Several documents 
from the UKHSA that were particularly relevant were 
also consulted. The 2023 “Adverse Weather and 
Health Plan Protecting health from weather related 
harm: 2023 to 2024” aims to safeguard individuals and 
communities from the health effects (including mental 
health) of adverse weather (including flooding) and 
to build community resilience and support local and 
national organisations to prepare, build and respond to 
severe weather events whilst protecting and promoting 
health and wellbeing. The plan is organised around 
nine objectives: service delivery; capacity building; 
organisational arrangements; communication; risk 
management; early warning systems; data analysis; 
quality assurance; policy development and accountability. 
It is notable that multi-agency action is highlighted as 
being required to address wider determinants of health, 
such as socioeconomic inequalities, as certain groups 
are more vulnerable to severe weather events than 
others. In the Appendix several guidance documents are 
referred to relating to flooding specifically, most notably: 
“Flooding and health: assessment and management of 
public mental health”.

Flooding and health: assessment and management 
of public mental health aims to provide guidance 
about ways to minimise the mental health effects of 
flooding in England, so that people are able to optimally 
prepare and respond. It is prepared for public health 
and local authorities, emergency services, frontline 

health professionals and other public agencies. Fluvial 
flooding, in particular, is recognised to cause the 
greatest damages. Interventions to reduce the impact 
of flooding on mental health are highlighted to be 
needed during preparation, response and recovery 
phases of a flooding event. Community-wide action, 
as well as individual interventions targeted at the most 
vulnerable are needed. Identification of factors that 
increase vulnerability to the mental health impacts of 
flooding is key and this document recognises a wide 
range of individual (e.g. children, elderly, pre-existing 
mental health condition) and community-level (level of 
deprivation, social cohesion, proportion of population 
who speak English as a second language) risk factors, 
that also may co-occur and affect capacity to prepare 
for, respond and recover from flooding. A four-tiered 
intervention approach, illustrated below (see Figure 1),  
for providing support in response to flood events is 
recommended that can be implemented by public agencies 
and local resilience groups. 1 (immediate response);  
2 (short-term recovery); 3 (short-medium term); and  
4 (long-term recovery). 

Gaps and priorities are outlined in UKHSA document 
“Health Effects of Climate Change (HECC) in the UK: 
2023 report” within the third chapter which addresses 
“Climate change, flooding, coastal change and public 
health” and considers the whole of the UK. This report 
recognises different types of flooding and that fluvial 
flooding has been the leading form in terms of burden of 
health (high risk of mortality) and social effects (due to 
water depths and velocities involved), although surface 
water flooding affects a greater number of properties. 
Under different climate scenarios, the number of people 
at risk of fluvial flooding will increase in the UK as whole 
(with significant increases in Scotland under a 4°C 
temperature increase scenario (see Figure 2)). 

Research priorities (to adapt from UKHSA 2023 to be 
more Scotland focused/fluvial flooding specific): 

• Improve understanding of causes and types of 
flood-related adverse health effects with improved 
understanding of the longer-term health effects of 
flooding. Particularly on mortality risk, mental health 
care for flooded populations and for vulnerable groups.

• More epidemiological studies are needed with novel 
methods for the linkage of health data to flood 
exposures.

• Research is required on implications for persons with 
chronic diseases affected by the disruption to health 
services and infrastructure following a flood.
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• Research is required on the causes and outcomes 
of population displacement via evacuation and 
relocation. including long-term follow up of flooded 
households.

• Standardised systematic methodology (such as the 
use of routine clinical health records) needs to be 
developed to understand mental health impacts 
associated with flooding.

• Improve understanding of the mental health and 
physical health impacts of the potential loss of 
communities as a result of coastal change.

• Improve understanding of vulnerable or at-risk 
individuals and sub-groups and their health needs.

• The impacts of flooding on mental and physical 
health of children and effective response measures.

Figure 2. Projected increases in the population at significant risk of fluvial flooding for the 2050s and 2080s by country.  
The Reduced Whole System (RWS) scenario, for low population growth and a pathway to 2°C and 4°C temperature increases. 
Source UKHSA 2023.
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Figure 1: 4-tiered pyramid for flood response. Source: Gov.UK, UKHSA, Flooding and public mental health: assessment and 
management.
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• Wider benefits, including health benefits and risks. 
of natural flood risk management measures.

policy and practice interventions as at present, there 
is a paucity of evidence, which hinders comparative 
learning.

• Impact of storm runoff and floods on water treatment 
efficiency, mobilisation and transport of pathogens. 
and potential to negatively affect quality of water 
supply and sanitation infrastructure.

Public health implications (UKHSA)

• Ensure that flood emergency plans are coordinated 
with relevant local partners and public health 
agencies are involved in flood recovery.

• Ensure local flood planning has robust measures to 
identify individuals at risk, with consideration of the 
various types of barriers to warnings and evacuation, 
and the range of health and social needs. Improve 
planning to identify at risk individuals for flood events.

• Improve the targeted advice for high-risk persons on 
how they should prepare for flooding.

• Invest in information systems to support health 
surveillance of flood impacts on mortality, injuries 
and mental health, both in real time or to allow for 
research and evaluation retrospectively, including:

 o Improved CO poisoning surveillance.

 o Record health status at baseline, during and 
after floods on various health outcomes, 
including deaths and injuries.

 o Development of clear definitions for deaths 
from flooding, including immediate and delayed 
causes.

 o Development of clear definitions for the 
attribution of injuries to flooding, including 
complete information on the causes and types.

 o A comprehensive information system needs to 
record factors that are known to effect health, 
including population displacement (timing, 
duration and places) and support for flood 
recovery.

 
example, nature-based solution such as implementing  
green infrastructure also has potential positive 
benefits for physical and mental health.

• Promote measures to ensure the continuity of the 
NHS services and health care facilities including 
residential care homes during floods.

Other organisations

A few other notable documents published by third 
sector and professional organisations were consulted 
including the Mental Health Foundation’s 2022 “Climate 
change and mental health: Report from a COP-26 
public participation event”. Although flooding was 
recognised as a threat to people’s mental health, it 
was only indirectly addressed. For example, several 
participants mentioned that more trauma-informed 
health professionals are needed to respond to the direct 
and indirect impacts of climate change. The UK’s Faculty 
of Public Health Climate and Health Strategy 2021-
25 acknowledges flooding as a risk to public health, 
particularly among vulnerable groups in terms of both 
their ability to prepare for and recover from severe 
weather events. In the Academy of Medical Sciences 
and The Royal Society’s “A healthy future – tackling 
climate change mitigation and human health together”, 
the health impacts from flooding are acknowledged 
and nature-based solutions and green infrastructure 
(e.g. parks and urban woodlands) highlighted as having 
potential to increase community resilience to flooding 
in lower-lying areas, whilst helping to reduce the impact 
of other climate related hazards like heat and noise 
pollution. They also highlight the £5.2bn investment into 
a six-year programme for flood and coastal defences, 
supporting 20,000 green jobs by 2030, bringing benefits 
to mental health and wellbeing. The Faculty of Public 
Health in Scotland’s priority document “Healthy Lives, 
Fairer Futures” mentions climate change in passing, 
but does not address flooding specifically. The UK 
Health Alliance on Climate Change has also produced 
“Biodiversity, climate change and health: A policy 
report from the UK Health Alliance on Climate Change” 
which acknowledges flooding as a risk to health and 
wellbeing through physical injuries, drowning, increased 
incidences of food and water-borne infections and poor 
mental health, in addition to recognising risks relating 
to loss of livelihoods, infrastructure, and food and water 
security.

• Realise co-benefits of flood risk management: for 

• Evaluation of the effectiveness of related health 
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