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In deze rubriek bespreken we een opmerkelijke 
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Impact klimaatveranderingen op ziekenhuizen

Klimaatverandering bedreigt de 
veerkracht van ziekenhuizen. Overstro-
mingen, stormen, orkanen en tornado's 
kunnen een directe en indirecte impact 
hebben op de werking en infrastructuur 
van ziekenhuizen. Om risico’s te beper-
ken dringen strategieën voor risicobe-
perking zich op.  

Overstromingen door stijging van de 
zeespiegel, hoogtij van rivieren en 
extreme neerslag kunnen ziekenhuis-
diensten verstoren. Denk hierbij aan 
stroomuitval, IT-pannes en het verlies 
van watervoorziening. Ziekenhuizen in 
overstromingsgevoelige gebieden en 
met cruciale diensten op de begane 
grond, lopen het meeste risico.   

Ook stormen, orkanen, tornado's en 
onweersbuien kunnen ernstige bescha-
digingen veroorzaken aan ziekenhuis-
infrastructuur maar ook leiden tot het 
uitvallen van (medische) apparatuur. 
De auteurs roepen op tot maatregelen 

om de risico’s te beperken en de veer-
kracht van ziekenhuizen te vergroten. 
Ze adviseren om kritieke afdelingen 
zoals de spoedgevallen, intensieve 
zorgen, radiologie, technische instal-
laties en generatoren te verplaatsen 
naar hogere verdiepingen, om water-
barrières te installeren, om ramen te 
versterken en ziekenhuizen te bouwen 
met materialen die niet makkelijk los 
geraken. Het ontwikkelen van vroege 
waarschuwingssystemen, afgestemd 
op ziekenhuizen, en het uitvoeren van 
gezamenlijke noodoefeningen zijn ook 
van vitaal belang. 

Evacuaties zijn complex en riskant, 
vooral tijdens extreme weersom-
standigheden wanneer infrastructuur 
beschadigd is. Coördinatie en samen-
werking in noodplanning met lokale 
autoriteiten en andere zorgverleners 
zijn essentieel om de continuïteit van 
diensten en de toegang tot voorraden 
tijdens rampen te waarborgen.  

Besluit: Aangezien klimaatverandering 
de frequentie en ernst van overstro-
mingen en andere extreme weers-
omstandigheden vergroot, moeten 
ziekenhuizen prioriteit geven aan 
veerkrachtige infrastructuur, regelma-
tig risicobeoordelingen uitvoeren en 
samenwerken met lokale gemeen-
schappen om de rampenvoorberei-
ding te verbeteren. Dit zal ziekenhui-
zen helpen risico's te beperken en 
zorgdiensten te handhaven tijdens 
extreme weersomstandigheden. 
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using materials such as brick veneer or roof slate which 

easily break free [9,11]. Furthermore, there is need for 

improved early warning systems that provide tailored 

information for hospital-specific needs during EWEs. 

Finally, joint EWE drills by hospitals, healthcare net-

works, and local authorities are needed to get acquainted 

with each other’s emergency practices and foster collabo-

ration during EWEs.
EvacuationEvacuation can occur before, during, or after an EWE. 

After the 2021 extreme rainfall in Europe, several hos-

pitals in Germany were evacuated after flooding events 

occurred, while a Dutch hospital was evacuated preven-

tively [4]. Evacuation during or after a storm or flood is 

complicated by infrastructural damage and limited availa-

bility of medical transport. Deciding to evacuate patients 

and medical equipment prior to an EWE is challenging, 

as it involves balancing evacuation risks with the poten-

tial for flooding [12]. Furthermore, decision-making is 

influenced by prior experiences in the affected area with 

EWEs [13]. Learning from these experiences and con-

tinuously improving disaster preparedness plans through 

joint evaluations with local communities and related 

care facilities is crucial for effective hospital response to 

future EWEs.

Hospitals as (part of) a system
Hospitals are integral part of a larger healthcare system, 

consisting of various actors and evolving networks and 

alliances providing patient care [14]. They are closely 

connected with other care providers and the commu-

nity. EWEs can significantly impact the health system 

and communities, especially in urban areas. Therefore, 

collaboration with local authorities, community actors, 

and related care facilities is crucial to better under-

stand each other’s practices in anticipation of EWEs. 

Additionally, these collaborations facilitate discussions 

on risk prioritization, revealing which conceptions of 

risks are considered valid, and by whom [15]. Hospitals 

and related care providers should be involved in regional 

and local flood response strategies to ensure evacuation 

routes are accessible and emergency services are coor-

dinated for patient transfer and care continuation [6]. 

Additionally, contingency planning for supply chain 

disruptions is vital. Hospitals should establish emer-

gency supply protocols and develop alternative sourc-

ing options to ensure uninterrupted access to essential 

medical supplies, medications, and food during and 

after such events.

ConclusionFloods and EWEs are expected to increase in frequency 

and severity, profoundly impacting hospitals’ function-

ing and structural integrity, including loss of essential 

services and supply chain disruptions. Addressing the 

flood risks requires prioritization, especially in flood-

prone areas, and careful location planning for future 

hospitals. Existing hospitals should conduct regular risk 

assessments, retrofit vulnerable structures, and invest in 

resilient infrastructure. Partnerships with nearby care 

facilities, local authorities, and community preparedness 

initiatives can enhance hospitals’ ability to withstand and 

recover from disasters.
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Hospitals are not immune to disasters, but are as vulnera-

ble as the communities they serve; thus they can become 

victim to disaster when exposed to natural or man-made 

hazards [1]. Given this perspective, climate change is a 

growing concern for the security and continuity of health 

services globally, and as it progresses natural hazards will 

likely increase in frequency and severity, affecting hos-

pitals either directly or indirectly. This three-part series 

gathers relevant information on hospital vulnerabilities 

to a changing climate, focuses on the direct and indirect 

effects of extreme weather events (EWEs) on the func-

tioning and structural integrity of hospitals, and includes 

potential strategies to improve hospitals’ resilience to 

climate-related disasters. This second paper will cover 

floods, sea level rise, and devastating winds (storms, hur-

ricanes, and tornadoes).

Floods and sea-level rise

Floods can arise from riverine flooding, high tides, or 

extreme precipitation and severely impact healthcare 

facilities. These impacts include power failures, infor-

mation technology disturbances, water supply loss, 

destruction of essential services, and complicating care 

access [2]. In some countries, over 50% of the healthcare 

facilities are located in high-risk flood areas [3]. Climate 

change will contribute to sea-level rise, threatening care 

continuity in coastal regions. Furthermore, the increased 

variability of extreme precipitation events will lead to riv-

erine and flash floods with shorter alert times. In 2015, 

a flood risk analysis determined that 75% of the 185 

hospital locations in the Netherlands faced a flooding 

risk. Despite the known risks, many vulnerable hospi-

tals have their emergency departments (EDs), technical 

installations, and generators on the ground floor or in the 

basement [1,4,5]. This highlights the need to prioritize 

addressing flood risks in hospitals in flood-prone areas. 

The location and design of future hospitals should take 

into account such factors and other findings based on ini-

tial hazard vulnerability analyses [4].

Storms, hurricanes, and tornadoes

Storms, hurricanes, and tornadoes can directly damage 

hospitals with destructive winds, creating debris and 

damaging roofs and windows. Hurricanes generate heavy 

rainfalls, resulting in floods or ‘storm surges’, and water 

infiltration may occur when winds pull off rooftop cov-

erings. Numerous reports document healthcare facilities 

incapacitated by such storms [2,6]. A flood risk assessment 

of hospitals on the USA Atlantic and Gulf coasts showed 

that 25 of 78 metropolitan statistical areas have half or 

more of their hospitals at risk of flooding from relatively 

weak hurricanes. With an expected sea level rise of 0.82 m 

this century, the odds of hospital flooding will increase by 

22% [7]. Though rare, direct lightning strikes on hospi-

tal buildings during thunderstorms can seriously impair 

hospital functions, primarily due to peak currents dam-

aging information technology networks and electronic 

equipment. While lightning rods can divert a direct hit, 

up to 50% of the current will still be spread over different 

conductive elements in the building. Other protective 

measures are limited, so a backup of vital function- 

sustaining equipment should always be available [8].

Mitigation measures

To enhance resilience, hospitals should implement 

robust mitigation measures [4,9]. Technical solutions 

may include the construction of water barriers (both 

inside and outside the hospital) and relocating genera-

tors, infrastructure, and critical care departments – such 

as the ED, operating rooms, ICUs, labs, and radiology – to 

higher, safer locations [2]. For example, Tampa General 

Hospital, a critical access hospital near the Gulf Coast 

of Florida, remains functional during EWEs by moving 

critical functions to the second level or higher and install-

ing a barrier that can protect the campus from flooding 

up to 15 feet above sea level [10]. Construction materi-

als should be chosen to withstand wind and rain to the 

maximum expected level. Windows should be impact- 

resistant to prevent injuries, and buildings should avoid 
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