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The PARATUS Systemic Risk Board Game is based on the various methodologies
developed during the project, i.e., impact, exposure and vulnerability analysis
methods that enable systemic risk assessment across sectors.

The game helps players to discuss and analyse the cause-and-effect
relationships, changing risk dynamics across the space and sectors to develop
scenarios and risk mitigation options together.

Each card corresponds to an essential component: hazard, vulnerability, sector,
impact, and various actions to reduce the multi-hazard risk.

The game allows us to discuss/select the best available action to reduce systemic
risk based on a single or multi-hazards events.
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The game starts by mapping the cause effect relationship with the help of impact chains.
Impact Chains (ICs) are conceptual models to streamline the analysis of complex cause-
effect relationships and to provide a structured framework for the comprehensive
assessment of the related risks and of their components.

|ICs describe through an intuitive and graphical description the complex chain of cascaded
impacts induced by possibly compounded natural and anthropogenic hazards.

They can be built around current risks situation and extended through the identification of
factors and elements related to a potential future situation.

Moreover, they can be adopted to describe past disaster events through their integration
with disaster forensic analysis.

They are usually co-defined with domain experts in a participatory process and can be
supported by desktop-analysis integrating knowledge from empirical evidence and
scientific literature.
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Play the PARATUS Card game to

|ldentify the hazards and their cascading hazards,

Analyse the pre-disaster conditions / vulnerabilities (e.g.: tourist resorts in the
coastal areas)

Build a story with sectors and assets exposed to the disaster,

Lay the impact cards for a desired timescale and assess the impact of the
disaster on different assets and sectors,

Brainstorm as a team with Action cards to enhance the area’s resilience to such
disasters and reducing their impact.

You can also play different roles (such as policy maker, urban planner, rescue
officer, insurance company, scientist, municipality, etc.) while playing the game,
to gain a better understanding of how easy/difficult planning could be.



Q=

* X %
' 7. * *
* *
* *
2 [IT0Y ..
H ow to p I ay [ | Funded by the EU’s Horizon Europe

Research & Innovation Programme
Grant Agreement no 101073954

You can use the card best in a workshop style, within groups of 4-5 persons.
Steps to take:

 First discuss a historical compound and cascading disaster event, and find
some information on it if you are not familiar with it.

« Start with the hazard cards, and reconstruct how the hazards interacted;

« Fix the hazard cards with glue in the sequence that occurred for the selected
events, and use a timeline on the white sheet of paper;

« Discuss for which sectors you would like to evaluate the impact, and also the
cascading impacts from one sector to the other. Make the sectors in vertical
boxes below the hazard cards.

» Discuss the direct and indirect impact within the selected sectors, and use the
timeline to differentiate;

« Make cross-sectoral links showing cascading impacts.



* X %

- * *

* *

* *

P | * 5k
re p a rat I o “ Funded bythe EU’s Horizon EurOpe

Research & Innovation Programme
Grant Agreement no 101073954

These cards can be used freely but reference should be made as follows:

 PARATUS Systemic Risk Card Game (F. Atun, P. Ghosh, C. van Westen & M.
Kulakowska 2025) DOI: 10.5281/zenodo.17201554

* What is needed:
* These cards, printed out in colour, cut into individual cards, and ordered by type
» Alarge sheet of paper (e.g. 1 by 1.5 meters) put on a table

» Glue (stick or gums) to fix the card to the paper (if you later want to display it
vertically)

» Markers (thicker ones for making arrows between component, and a think one
for writing missing cards.

Print the file, cut the cards, and order them by type. Use a large white sheet of
paper on a table, use glue to fix the card, and pens to draw connections between
the cards, and for filling in missing cards.
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Once you have made an impact chain you can do one of the following:

» Discuss which of the impacts concerns damages and which losses, and mark
that on the paper;

» Discuss which of the impacts can be quantified and which not;
» Discuss which of the impact can be predicted,

Then consider the additional set of action cards, and see which actions could be
taken to:

« anticipate,

* prepare,

« alertand

* respond to the disaster event,

in order to make the impact less. Indicate which parts of the impact chains would
change by implementing the action.
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Vulnerability cards
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Factors contributing to susceptibility to damage and loss
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Sector cards

Productive
* Agriculture, Commerce, Industry, Tourism

Social
 Housing, Education, Health, Culture

Infrastructure
* Water&Sanitation, Energy, Transport, Telecom

Cross-cutting

* Governance, Environment, DRR, Employment &
livelihood

Count: 16

Classification based on PDNA (Post Disaster
Needs Assessment)
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Impact cards

* In Built-up environment / Construction
* Infrastructure (14)

e Social sector (health, education,
culture)(12)

* Productive sector (agriculture,
E:zozr)nmerce, finance, iIndustry, tourism)

* Environment (11)
* Disaster Risk Reduction (13)
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and loss
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Q? IMPACT Q? IMPACT Q? IMPACT Q? IMPACT
&é SOCIETY &é SOCIETY &é SOCIETY &é SOCIETY
REDUCTION IN
— PSYCHOLOGICAL AND —

MORBIDITY |

SOCIAL WELL-BEING |

DISABILITY |

SOCIAL INEQUALITY |—_>




Q? IMPACT Q? IMPACT Q? IMPACT Q? IMPACT
% é SOCIETY % é SOCIETY % é SOCIETY % 4 SOCIETY
— = UNEXPECTED — —
SOCIAL INSTABILITY | DISPLACEMENT | MIGRATION FLOW | CIVIL UNREST |
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Action cards

Which actions could be taken to change the impact
chain?

Empty cards to write missing damage and loss
Count: 64

ACTION

PROVIDING POWER
SUPPLY




ACTION

PROVIDING POWER

ACTION

DISTRIBUTING EMERGENCY

ACTION

DISBURSING INSURANCE

ACTION

RESCUING SURVIVORS

SUPPLY FUNDS FUNDS
i > i =
ACTION ACTION ACTION ACTION
COLLECTING SPARE VULNERABILITY DEFINING THE EMERGENCY
PARTIAL RELOCATION MATERIALS FOR REPAIR ASSESSMENT ROAD NETWORK
= = = =
ACTION ACTION ACTION ACTION
EVACUATION OF PEOPLE ORGANIZING BUSES AND MOBILISING EMERGENCY MOBILISING HEAVY
AND PETS DRIVERS PERSONNEL MACHINES
= = = =
ACTION ACTION ACTION ACTION
MOBILISING SEARCH MOBILISING EMERGENCY MOBILISING MOBILISING FOREIGN
AND RESCUE TEAMS MATERIALS FOOD/WATER/BLANKET, ETC. RESCUE TEAMS
= = = =




ACTION ACTION ACTION ACTION
TRANSFERRING INJURED EVACUATION OF RESCUED
PEOPLE TO THE HOSPITAL PEOPLE TO SAFE AREAS BURYING DEAD BODIES DAMAGE ASSESSMENT
= = = =
ACTION ACTION ACTION ACTION
BUILDING STRUCTURAL
RESTORING THE DAMAGE REPAIRING RECONSTRUCTING MITIGATION MEASURES
= = = =
ACTION ACTION ACTION ACTION
PREPARING HAZARD MAPS CONSIDERATION OF CONSIDERATION OF ESTABLISHING A
AT DIFFERENT SCALES MULTI-HAZARD CLIMATE CHANGE MONITORING NETWORK
= = = =
ACTION ACTION ACTION ACTION
RESTRICTING SELECTING DEVELOPMENT
DEVELOPMENT WITHIN DEF'N'NSJ;'EESHAZARD AREAS OUTSIDE HAZARD LAND ACQUISITION
THE HAZARD ZONE,_ —, — ZONES — —




ACTION ACTION ACTION ACTION
PREPARING DISASTER
LAND USE ORDINANCES DENSITY RESTRICTIONS COMMUNITY RELOCATION MANAGEMENT PLAN
= = = |
ACTION ACTION ACTION ACTION
RELIEE FUNDS RESTORING PRE-DISASTER FACILITATING PERMANENT BUSINESS CONTINUITY
SITUATION RETURN OF RESIDENTS PLAN
= = = =
ACTION ACTION ACTION ACTION

CONTINGENCY PLAN FOR

NA-TECH —

CREATION OF GREEN AND
BLUE SPACES TO REDUCE
DISASTER RISK =

DECREASING THE DEGREE OF
LIFELINE DEPENDENCY OF
PRODUCTION SITES: 7=

INCREASING ECONOMIC
CAPACITY TO RESPOND THE
CRISIS =

ACTION

INVEST IN RECOVERY AND
TAKE PREVENTION
ACTIONS =

ACTION

ESTABLISHING PROTOCOLS
FOR THE USE
OF RESOURCES =

ACTION

INDIVIDUAL CONTINGENCY

PLANS —

ACTION

FORECASTING HAZARD
=




ACTION

MONITORING HAZARD

ACTION

DISSEMINATING WARNING

ACTION

TRAINING ON HOW TO READ
WARNINGS AND
TO ACT DURING

ACTION

ESTABLISHING A
COMMUNITY NETWORK

T=)] T=)] =D
| | EMERGENCIES | |
ACTION ACTION ACTION ACTION
DEFINING THE
RESPONSIBILITIES OF QUICK SURVEY ON DAMAGE AND LOSS
MAPPING THE DAMAGE
DAMAGED PARTS ASSESSMENT
INSTITUTIONS — — —
CLEARLY | | | |
ACTION ACTION ACTION ACTION
INCORPORATE RECOVERY
HARING RECONSTRUCTION
BUILDING CODES FOR MEASURES IN URBAN S G RECONSTRUCTIO
RECONSTRUCTION NEW CONSTRUCTION PLANS AMONG
= = DEVELOPMENT ., STAKEHOLDERS =
| | PLANS | |
ACTION ACTION ACTION ACTION
PROTOCOLS TO PROCEED PROVIDING WORK EOR
TRAINING PERSONNEL FOR REPAIRS REQUIRING
FOR REPAIR WORK - INTER-LIFELINES ACCESS TO FUNDS - THOSE WHO LOSS THEIR

INTERVENTION |

WORK l_—>




ACTION

HEALING INJURED AND
TRAUMATIZED

ACTION

BRINGING TOGETHER

ACTION

IDENTIFYING DEAD

ACTION

WORKING ON THE

COMMUNITY — SEPARATED FAMILIES | PEOPLE l__> TRANSPARENCY OF FUNDli_>
ACTION ACTION ACTION ACTION
LEARNING FROM THE PAST RE-ZONING ENHANCING EARLY REHABILITATION OF
EVENTS WARNING SYSTEMS DISPLACED PEOPLE
= = = =
ACTION ACTION ACTION ACTION
ACTIVATING MEDICAL
FACILITIES
> = = =
ACTION ACTION ACTION ACTION
= = = =




5 Resilience Goals

Anticipate (7) Prepare (9) Alert (9) Secure (5)

ANTICIPATE PREPARE ALERT SECURE
INCLUDING DISASTER RISK
RESTRICTING DEVELOPMENT CONSIDERATION OF
WITHIN HAZARD ZONES PREPAREDNESS IN THE MULTI-HAZARDS IN EARLY BUSINESS CONTINUITY PLAN
SCHOOL CURRICULUM WARNING PLANS

€ O ¥ 9 € O ¥ P e O ¢ 9 € O ¥ 9

Respond (9)

RESPOND

RESTORING THE DAMAGE

€ O ¢ 9P

Which actions could be taken to change the impact chain?
Empty cards to write missing damage and loss



ANTICIPATE

RESTRICTING DEVELOPMENT
WITHIN HAZARD ZONES

€ O ¢ P

PREPARE

INCLUDING DISASTER RISK
PREPAREDNESS IN THE
SCHOOL CURRICULUM

€ O ¢ 9P

ALERT

CONSIDERATION OF
MULTI-HAZARDS IN EARLY
WARNING PLANS

€ O ¢ 9P

RESPOND

RESTORING THE DAMAGE

€ O ¢ P

ANTICIPATE

ESTABLISHING AN
INSURANCE SYSTEM

€ O 9 9

PREPARE

ESTABLISHING A
COMMUNITY NETWORK

€ O 9

ALERT

MONITORING HAZARDS
TO ADJUST WARNING

€ O 9

RESPOND

DAMAGE ASSESSMENT

€ & 2 ¢

ANTICIPATE

PREPARING MULTI-HAZARD
MAPS AT DIFFERENT SCALES

€ & 2 ¢

SECURE

STRESS TESTING
EMERGENCY OPERATION
SYSTEMS

€ O 2 ¢

SECURE

ESTABLISHING A CIVIL
PROTECTION SYSTEM THAT
REMAINS OPERATIONAL 7/24

€ & 2 ¢

SECURE

BUSINESS CONTINUITY PLAN

€ & 2 ¢

ANTICIPATE

VULNERABILITY ASSESSMENT

€ O ¢ 9P

PREPARE

TRAINING PUBLIC

€ O ¢ 9P

ALERT

DISSEMINATING WARNING

€ O ¢ ¢

RESPOND

REPAIRING

€ O ¢ 9P




ANTICIPATE

PREPARING MULTI-HAZARD
MAPS AT DIFFERENT SCALES

€ & 2 ¢

PREPARE
DEFINING THE
RESPONSIBILITIES OF
INSTITUTIONS CLEARLY

€ O 9

ALERT

ESTABLISHING AN EARLY
WARNING NETWORK

€ O ¢ ¢

RESPOND

MOBILIZING THE RESOURCES
AND EMERGENCY PERSONNEL

€ & 2 ¢

SECURE

ENSURING COORDINATION
ACROSS SECTORS

£€ & v P

PREPARE

ESTABLISHING A EUROPEAN
AWARENESS PROGRAM FOR
RESILIENCE

€ O 9 9

ALERT

LINKING EARLY GLOBAL
WARNING WITH LOCAL
ACTIONS IN EUROPE

€ O ¢ 9

RESPOND

EVACUATION OF RESCUED
PEOPLE

€ O 9 9

ANTICIPATE

€ & 2 ¢

PREPARE

€ O 9

ALERT

€ O 9 ¢

RESPOND

€ & 2 ¢

SECURE

£€ & v P

PREPARE

€ O 9

ALERT

€ O 2 ¢

RESPOND

€ O 2 ¢




ANTICIPATE PREPARE ALERT RESPOND

© ¥ P .0 ¢ P e O ¥ P O ¢

ANTICIPATE PREPARE ALERT RESPOND

© ¥ P . O ¢ P e O ¥ P e O ¢

ANTICIPATE PREPARE ALERT RESPOND

© ¥ P €. © ¢ P €. O ¢ P £ 6 =

SECURE SECURE SECURE SECURE

© ¢ P £, .6 ¢ P |l£. O ¢ P €. & ¢
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* Your feedback is very welcome. Please contact us:

e Funda Atun: F.Atun@utwente.nl
e Ceesvan Westen: C.J.Vanwesten@utwente.nl

UNIVERSITY ‘ CENTRE FOR
OF TWENTE. sve DISASTER RESILIENCE

https://www.paratus-project.eu/
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