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Pandemic & Flood

- Low Frequent
- Catastrophic impact

- Also other floods and 
pandemics are 
possible

Sea flood 
(worst 
case)

Virus from 
human to human



Different causes of flooding

• Sea (storm surge) (A,B)

• Rivers (extreme discharge) (A,B)

• Rainfall
• Regional levees (C)

• Large scale events (D)

• Local thunderstorms (P) C

BA

D Large scale 
rainfall

Pluvial P

> 1000 Possible scenario (LIWO)



Climate change Possible scenarios for Sea 
Level Rise (SLR) 

Statistics for a location in NL based on KNMI 
2023 ‘High’ (meteobase.nl)

• 1Hour 2025: 58mm, 2100: 71 mm

• 4Day 2025: 128 mm, 2100: 144 mm

Extreme rainfall

2025: New extreme – 
large scale scenarios



Risk perspective

• Flood or Pandemic event: no society is designed to deal with the consequences

• The risk is never zero, the ‘precautious principle’ does not apply

• Societies already accept risks (eg individual risk of 10-6 per year in external safety)

Probability Consequences 

Pro action Prevention Preparedness Response Recovery

Hazard / Threat Vulnerability / Susceptibility Exposure / Presence

Safety Chain

Risk

Or Risk

Prevent / Fight Disaster

Detection Warning Last resort



Flood: Safety standards 
(layer probability / prevention)
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B
Local

P 1/100 – 
1/1.000.000 py (see 

map) P: 1/50 to 
1/5000 py

Urban areas P 1/100 py
(except Valkenburg area…)

Sewer system 20 mm/h, 
street as storage area (twice py)

Urban area P ≈ 1/50 py

• Using SCBA
• VSOL: 6,7 Meuro pp



Pandemic
(layer probability / prevention)

Hospitals capacity

Ventilation in buildings

Sewer system 

QALY (quality adjusted life year) 
- €80.000 per year for a healthy person



Time line Flood event 1

Preventive 
evacuation

Normal day to 
day life 

Detection and 
forecast

Warning and 
fighting

Last resort: 
Evacuation

Water 
management 
& levees

Forecasting 
systems

Land use 
planning

Monitor water 
levels

Forecasts for 
weather and 
water levels

Detection 
potential threat

Warn public

Mobile flood 
barriers

Remove cattle in 
unembanked 
areas

To avoid loss of 
life

Prior to a flood

1 – 3 days 1–3 days
3-7 daysT=0

Breach o f levee
Start of flood

Prevent & Fight (response)



Time line Flood event 2

Measurements 
water level + 

Model forecast 
weather & Water 

level

Normal day to 
day life 

Detection and 
forecast

Warning and 
fighting

Last resort: 
Evacuation

Monitor water 
levels

Forecasts for 
weather and 
water levels

Detection 
potential threat

Warn public

Mobile flood 
barriers

Remove cattle in 
unembanked 
areas

To avoid loss of 
life

Prior to a flood

Flood

Flood Removal of 
flood water

Recovery

Close breaches

Pumping water out

Damage 
compensation

Reconstruction   

Social aspects

   Timeline

Worst Credible 
Flood

• Damage: 121 
Billion € (2006)

• Loss of life 
>10.000 people

Days / week
Months

Years

Breach o f levee
Start of flood

Disaster (response)



Flood & Pandemic

Normal day to 
day life 

Detection and 
forecast

Warning and 
fighting

Last resort:

  

Preventive 
evacuation  

Smart lockdown

Prevent & Fight (response)
Similarities
• Low frequent events 
• No to limited data / experience => 

uncertainty (will reduce over time)
• Early warning

• Risk trade-offs in:

      A. Normal life (levees, IC,      
medicine) 
      B. Crisis (accept some costs to         

prevent possible worse)
      C. No decision is also a decision

Differences
• Duration 
• Type of measures

1–3 days3-7 daysT=0

1 month
3-4 monthsT=0

Preventive evauation



Flood & Pandemic

Flood Removal of 
flood water

Recovery

• Months
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Endemic Virus
Cycle of measures

Recovery

Disaster (response)

Similarities
• High Impact and long recovery
• Damage compensation / Insurance

Differences
• Duration

• Pandemic: Real time data 
collection => over time data 
improve, 
But: the virus will change as 
measures and perceptions …

Days / week Months Years

2 years
Years



Woordwolk
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What are similarities between a pandemic and flood?



Woordwolk
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What can (or should) an actuary add to crisis teams during the start 
of pandemic (until the virus becomes endemic) or a flood (before 
the levee fails)?

If the measures is specific for a pandemic or a flood please mention this. 



Woordwolk
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What can (or should) an actuary add to crisis teams from the 
endemic phase of a pandemic or in the recovery phase of a flood?

If the measures is specific for a pandemic or a flood please mention this. 



Challenges and opportunities for actuary in 
response and recovery 

Evidence based decision making (health) 

Normal day to 
day life 

Disaster

Challenge: limited data (health, climate), 
uncertainty, decisions are made anyway

Added value: 

1. Risk expertise focusing on the

    - Order of magnitude of risk  
(economic, loss of life, …)

    - Identify (not) important components of 
risk

2. Damage compensation during disasters

3. Building back better



Example: Covid-19 Risk taxation model for Field Lab 
events 

Can we reduce the infection risk at an event 
(per hour) so it is less than ‘at home’?

GGD data 
published by 
RIVM)

Corrected for time 
spend at a location



Event Settings

Covid-19 Risk taxation model for Field Lab events 
based on risk modeling

Contacts (measured at 
test events)

Event Settings

Prevalence Testing  

Personal 
protection (masks)

Logistics (bubbles, 
routes, catering 

etc)

Ventilation

< 1,5m

< 10m

Infection risk per 
hour for an 

individual setting

age

Risk for 
hospitalisation

Risk for loss of life

Impact on risk

Naïve person

Vaccinated 
or previous 

infection

Testing 

Infection data (age 
and time  

depended)

https://www.medrxiv.org/content/10.11
01/2022.01.10.21268254v2.full.pdf

RIVM data + quality test 
method

Measures at event Test events + 
Transmission  
factor based on 
data analyses

RIVM data 

Courage is needed for 
experts and decision 
makers



Where and how to build 
(climate change)

20Frequence per year
2100 8.5 scenario

• Additional criteria needed?
• Which climate scenario?
• Sustainable insurance?



Time line of a pandemic event COVID
Phase 1 Prevent / Fight

Measurements 
water level + 

Model forecast 
weather & Water 

level

Preventive 
evacuation

Warning to 
public + no 

cost measures

Normal day to 
day life 

Detection and 
forecast

Warning and 
fighting

Last resort: 
Lockdown

Hospitals

Forecasting 
systems

Ventilation

Sewer system

Patient 0. 

China: nov 2019 

(NL: feb 2020)

Quarantine

Warn public

1,5 m distance

Work at home

NL: Smart lockdown

Aim to stop the virus (which succeeded with SARS

   Timeline 1 monthMonths Start (T0)



Time line of a pandemic event
Phase 2 Disaster

Measurements 
water level + 

Model forecast 
weather & Water 

level

Preventive 
evacuation

Warning to 
public + no 

cost measures

Normal day to 
day life 

Detection and 
forecast

Warning and 
fighting

Last resort: 
Lockdown

Hospitals

Forecasting 
systems

Ventilation

Sewer system

SCBA

Patient 0. 

China: nov 2019 

(NL: feb 2020)

Quarantine

Warn public

1,5 m distance

Work at home

NL: Smart 
lockdown

Aim to stop the 
virus (which 
succeeded with 
SARS

Virus is Endemic

Measure cycle up / down

Temporarily full Lockdowns

Events possible / not possible

…..

Damage compensation

    Timeline 1 monthMonths Start (T0) 2 years Years 

Recovery


