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National risk assessment Netherlands

Very unlikely Unlikely Somewhat likely Very likely

Catastrophic

Veryserious

+ Borssele nudear plant Trade war involving Europe

« Train disaster with flash fire  « Multiple terrorist attacks
+ Ransomware attack on « Disruption of payments
¥ telecommunications + Foreign state acquiring a stake
i provider in 2 major telecommunications
provider ‘
« Infiltration of public
deministsatio
+ Radiation accident in « European debt crisis
Europe « ICS cyber attack - chemical
« Failure of an ammonia industry
storage tank + Ransomware attack in the
healthcare sector
« Terrorist attack using a bioweapon

Substantial

« Qutbreak of a zoonotic variant of

avian flu Acthnnofamwwlmpmdum
include dual-use goods

Limited

Source: RIVM 2022 Very unlikely Somewhat likely Very likely



National risk assessment Netherlands

Very unlikely Unlikely Somewhat likely
Pandemic & Flood -
andemic 00 | Sea flood :
g ® (worst Virus from
- Low Frequent 3 ( . case) human to human
- Catastrophic impact S =
- Also other floods and & « IS seizes power in Morocco  « Chain effects of a power outage * Riverflood '«
pandemics are 8 B Deployment of nuclear + Reunification of China and Taiwan  « Flu pandemic iﬁ})
possible “§ weapons in the Iran and « Temporary occupation of an EU « Collapse of the Venezuelan state
—~ Saudi Arabia conflict Member State « Disintegration of NATO
8« Induced earthquake « Systemic actor in the finance sector
fading great difficulty

Source: RIVM 2022



Different causes of flooding

* Sea (storm surge) (A,B)
* Rivers (extreme discharge) (A,B)
* Rainfall

* Regional levees (C) =T, 1000 Possible scenario (LIWO)
* Large scale events (D)

i 'r“i* - bv— L |
* Local thunderstorms (P) ‘ : s a rainfall
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Climate change

Extreme rainfall
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

dataset 2025: New extreme —
] ® HN2100 large scale scenarios
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Risk perspective

Risk — Probability 3 Consequences
Or Risk = Hazard / Threat 3 Vulnerability/Susceptibilityé)é Exposure / Presence

Detection

* 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)




Flood: Safety standards

(layer probability / prevention)

Using SCBA
d VSOL 6,7 Meuro pp Urban areas P 1/100 py

except Valkenburg area...)
L

P: 1/50 to
1/5000 py

‘-:3\‘
;(J

P 1/100 —
1/1.000.000 py (see

: Inundatie
oppervlakte G
W\Waterm
1 Bg huis e 8

I

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

Urban area P = 1/50 py

(kans per jaar)

— 1:100

e 1:300

e 1:1000
1:3000
1:10000

e 1:30000

— 1:100000
e 1:1000000
(kans per vraag)

e 1:10
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Pandemic

(layer probability / prevention)

Hospitals capacity
Ventilation in buildings

Sewer system

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

NOS Nieuws « Sport + Live Programma's

NOS Nieuws « Vrijdag, 05:52

Nederland is minder goed opgewassen tegen

een pandemie dan voor corona

b 250

Exponential Growth

30 % daily increase in infections v

+150

r100

Nederla

Numbers of cases / Infections

coronap
basiscaj
Structur ‘0

CapaCItE Days 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 18 17 18 19 20 20
Weok 1 Week 2 Weok 3

+60

n voor de

| lagere
rikbaar waren.
binet om de
iciteit op

niveau te houden, worden door de huidige coalitie vooralsnog grotendeels

ongedaan gemaakt.




Time line Flood event (1)

Invioedsgebled evacuatiefracties (met bandbreedte)
Legenda

.-‘
Prevent & Fight (response) [ =
Verwachtingswaarde (5-tallen)
. . B 10% (10-25)
Normal day to | Detection and | Warning and . 5% (1020) ‘
] . . I 25% (20-50
day life forecast fighting e
3 days =
o 55% (45-75)
T=0 3_7 days u -m(‘st)
I e0% (50-70)
65% (55-80)
B 75% (55-90)
[ 0% (60-90)
I 90% (80-95)
Water Monitor water Warn public To avoid loss of
management levels life
& levees Mobile flood _
Forecasts for barriers Prior to a flood
Forecasting weather and
systems water levels Remove cattle in
unembanked
Land use Detection areas y
planning potential threat Evacuation fractions:

- Coast: 10% - 40%

- Tidal rivers: 10%

- Central Lakes 50%-65%
- Upper Rivers: 75%-90%




Time line Flood event (2)

Normal day to Py
day life Y ... —_—
Timeline

< 0.5
0.5-1.0

B10-15
B.s-20
Bo-s50
B-so0

Maximale waterdiepte [m]

Disaster (response)

I Flood Removal of Recovery
I flood water
IDays / week
Months
I Years
I Worst Credible Close breaches Damage ,
I Flood compensation
Pumping water out ,
I + Damage: 121 Reconstruction
Billion € (2006) _
I Social aspects
» Loss of life
l >10.000 people
Breach o f levee
| |
Start of flood

—



Flood & Pandemic

Prevent & Fight (response)

Similarities

« Low frequent events

* No to limited data / experience =>
uncertainty (will reduce over time)

Normal day to Detection and = Warning and * Early warning
day life forecast fighting

* Risk trade-offs in:
(( = T=0 3-7 days 1—3£ay_s

—_—

A. Normal life (levees, IC,
medicine)
B. Crisis (accept some costs to
1 th :
‘{ﬁ} =0 3-4 months << prevent p9§3|blg worse) N
C. No decision is also a decision

Preventive evauation

Smart lockdown

Differences
e Duration
« Type of measures




F I O O d & P a n d e m i C Disaster (response)

Similarities
« High Impact and long recovery

Flood Removal of Recovery
) flood water
« Damage compensation / Insurance

Days /[ week

<( . —_— Months Years

—_—

Differences
e Duration

2 years

« Pandemic: Real time data Years

_
collection => over time data Endemic Virus Months
Improve, {#} Cycle of measures
But: the virus will change as

measures and perceptions ... Recovery




e
- Woordwolk

What are similarities between a pandemic and flood?

_



9
- Woordwolk

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

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)

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

Normal day to

Added value: Meta-analyses _
day life
. . . Systematic
1. Risk expertise focusing on the literature reviews \

Critically-appraised literature
- Order of magnitude of risk Evidence-based practice guidelines

economic, loss of life, ...
( ) ; ' Randomised controlled trials

- ldentify (not) important components of Non-randomised controlled trials \

risk
Cohort studies \

Case series or studies

2. Damage compensation during disasters

Building back better

Individual case reports

Background information, expert opinion, non-EBM




Example: (Covid-19) Risk taxation model for Field Lab
events

1.8F
x10°

5

1.2

1.0

0.8

0.5

0.2

0.0

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

Number of infections
at location X

Family

visit Visit of

friends Leisure

GGD data
published by
RIVM)

Corrected for time
spend at a location

mmm! Number of infection
Atwork  Nursery — gcpoof per hour at location X
house
251 Nursery
20l house
15H
10F
0.5F Lol Visit of
- eisure friends School
Family At work At home

visit



(Covid-19) Risk taxation model for Field Lab events
based on risk modeling

| https://www.medrxiv.org/content/10.11
N — No measures 01/2022.01.10.21268254v2.full.pdf

c J -

|2 — Smart logistics @
g 8 ( )
o — Medium testing
=2 7
Q X )
S 50% vaccinated
— 6
. . . 7 \
& _ Medium testing and ection risk per
S ’ high ventilation hour for an
: : ividual setting . J
3 1 — Better testing
N
= ) }
= 3 ~
£
Au‘) 2 . J

|___bandwith |

Courage is needed for
experts and decision
makers

i\
\

0.00% 0.20% 0.40% 0.60% 0.80% 1.00% [ Prevalance |




Where and how to build
(climate change)

» Additional criteria needed?
 Which climate scenario?
« Sustainable insurance?

14 september 2023

0 25 50 km

depth A

Comply or B\CRRIESS
explain (no =
damage) 23

low high

Building codes

1/10

1/100.000
1/10.000
1/1.000
1/100

2100 8.5 scenario

Frequence per year



Time line of a pandemic event (COVID)
Phase 1: Prevent / Fight

Detection and | Warning and Last resort:
forecast s fighting Lockdown

Timeline

Hospitals Patient 0. Quarantine NL: Smart lockdown
Forecasting China: nov 2019 Warn public Aim to stop the virus (which succeeded with SARS
systems

(NL: feb 2020) 1,5 m distance
Ventilation
Work at home

Sewer system

RUTTE

Kijk, we weten nog niet alles van het virus. En ik heb het eerder gezegd, we hebben 50% van
de kennis waarmee we 100% van de besluiten moeten nemen. En dat is eigenlijk nog steeds

;



Time line of a pandemic event
Phase 2: Disaster

Detection and | Warning and Last resort: Measure cycle up / down
forecast s fighting Lockdown

Timeline

Virus is Endemic

Hospitals Patient 0. Quarantine NL: Smart Temporarily full Lockdowns
lockdown
Forecasting China: nov 2019  Warn public Events possible / not possible
systems Aim to stop the
(NL: feb 2020) 1,5 m distance virus (which
Ventilation succeeded with
Work at home SARS Damage compensation

Sewer system

SCBA




