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Trends in Flood Losses in Europe

Paprotny, D. et al. : Trends in flood losses in 
Europe over the past 150 years. 
Nat Commun 9, 1985 (2018). 
https://doi.org/10.1038/s41467-018-04253-1
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Victims and Damage Data of the 2021 Flood in Germany
• Fatalities, missing persons, injured persons
In Rhineland-Palatinate, 135 people lost their lives (134 people in the district of 
Ahrweiler, one person in the catchment area of the Trier police headquarters), 
and two more people are considered missing. 
766 people were injured in Rhineland-Palatinate.

• Number of people affected
approx. 65,000, of which approx. 42,000 in the district of Ahrweiler

• Damaged/destroyed houses
approx. 8,800 buildings along the Ahr river were destroyed or heavily damaged 
or had to be demolished

• Destroyed bridges
103 bridges in the Ahr valley (heavily damaged or completely destroyed)

• Destroyed roads (in km)
• statewide, about 106 km of the classified road network (federal, state and 

district roads) were damaged or destroyed.

• Destroyed railroad lines
Around 85 km in the Eifel region (Rhineland-Palatinate share) and (just under) 
30 km on the Ahr were impassable.

• Destroyed schools
17 in the Ahr valley

• Affected hospitals
5 statewide (plus 2 rehabilitation clinics)

• Affected retirement homes
19 nursing homes of which 15 in the district of Ahrweiler were affected by 
evacuation measures to varying degrees.

• Damages in Euro (estimated)
up to 20 billion.  Approximately 15 billion euros were not covered by insurance.

https://www.dkkv.org/fileadmin/user_upload/Anfrage_Opfer-_und_Schadensdaten_der_Flut_2021.pdf
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Disasters in Luxembourg
1807

(?)



2018



Abbaye de Neumünster
https://youtu.be/XD0bdef6P8U
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Ausbreitungsrechnungen und computergesteuerte Anlagenführung         
https://ip-lung.de/wp-content/uploads/2018/06/HLUG-03.pdf
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CEDIM Karlsruhe http://www.cedim.de/1019.php
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Risk Information Management Domains

https://horizoneurope.apre.it/wp-content/uploads/sites/3/2021/07/CATALANO.pdf
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Source: Workshop on  GMES / INSCRIT
Information Service in Response to Crises, Disasters & Emergencies 
Nov. 7-8.2005,  Conclusions by J.-P. Malingreau (JRC) 

Anticipatory Action
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Processes (1)



Mowll et al. (2022)   https://reader.elsevier.com/reader/sd/pii/S2212420922000620 https://doi.org/10.1016/j.ijdrr.2022.102843 BAU =  Business-As-Usual



Miami-Dade Communities Organized to Respond in  
Emergencies (M-D C.O.R.E.), Manual – Volume II, Standard 
Operating Procedures (SOP) 2015 32 p 
https://www8.miamidade.gov/core/library/manuals/manu
al-volume-2.pdf

Standard Operating Procedures
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Elementary Sample of Service Level Agreement
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Processes (2)

Jörn Franke and François Charoy
Proceedings of COOP 2010, Computer Supported Cooperative Work, p. 57-75
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Elements/Steps of
Service Level Agreement

Template Definition
Offering 
Negotiation 
Mapping and Translation of Monitoring Metrics
Service Provision 
Monitoring 
Violation Detection 
Violation Prevention 
Violation Corrective 
Violation Escalation 
Termination 
Accounting & Billing 
Resolution 
Archiving 
Reviewhttps://www.researchgate.net/publication/308614557_SLA_Object_and

_SLA_Process_Modelling_using_WSLA_and_BPM_Notations_Towards_
defining_a_Generic_SLA_Orchestrator_Framework
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Disaster Impact Analysis
• Appropriate mechanisms for effective information, 

communication, consultation and cooperation 
of all stakeholders 
(information flow, decision support and resources availability)

• Impact assessment must always take account of the costs of 
not taking action and of longer-terms costs and benefits in 
monetary and qualitative terms

• Alternatives
• Disaster Impact Cascades and Consequences
• Need of better ex-post evaluation of adopted and 

implemented measures
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HACCP Hazard Analysis and 
Critical Control Points Management Principles

• Conduct a hazard analysis
• Identify critical control points
• Establish critical limits for each critical control point
• Establish critical control point monitoring requirements
• Establish corrective actions
• Establish procedures for ensuring the HACCP system is working 

as intended
• Establish record keeping procedures
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Multiple Representations, Hierarchies, 
Generalisation, Abstractions

• Location, Geometry

• Emergence of Order

• Cognition, Patterns

• Change and its dynamics including macroscopic 
effects

• Time, time structure and its relevance to Action 
Structures

• Behavior Representation, 

• Complex Social Systems

• Singularities (of action space)

• Black and white views as a generalization 
principle, Contrast

• Symbolization, Categorization, Abstraction, 
Model Building

• Ontology, Multiple Representations, Representation Change / 
Transition 

• Information Mining

• Dimensionality reduction, Clustering

• Trend analysis and application, Periodicity, use of transforms 
(Fourier transform / frequency space / attribute spaces, action 
spaces)

• Uncertainty propagation in Generalization

• Continuous vs. Step-by-Step Generalization

• Algebraic Properties of Generalization Transforms 
(recursiveness, inverse properties, invariants etc.)

• Generalization of dynamic 3+ -dimensional phenomena
e.g. of Movement Patterns

• Context Generalization
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Information Governance for Disaster Risk Reduction, 2021
https://www.gidrm.net/user/pages/get-
started/resources/files/GIDRM_InformationGovernance_4DRR.pdf
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Kremers (2021) 
http://www.susgis.net/LNIS_9_Geoinformation_
for_Sustainable_Development__Berlin_2020.pdf
#page=93
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Elements of
Safety & Security  Information Governance (1)

Information Governance for Disaster Risk Reduction, 2021
https://www.gidrm.net/user/pages/get-
started/resources/files/GIDRM_InformationGovernance_4DRR.pdf
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Elements of
Safety & Security  Information Governance (2)

• economic and business management issues, 
• financing, 
• economic instruments, 
• sustainability in finance, 
• recording and valuation of services, 
• accounting
• dialogue with private sector / companies / business associations
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Elements of
Safety & Security Information Governance (3)

• methods,
• techniques, 
• operations, 
• control,
• accountability, 
• ethics, 
• risk management, 
• compliance,
• administration,
• “all-of-society” participative Governance
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Challenges in Process Models and Techniques (1)
„An increased availability of business process execution data, combined with advances in
Artificial Intelligence (AI), has laid the ground for the emergence of information systems
where the execution flows are not pre-determined, adaptations do not require explicit
changes to software applications, and improvement opportunities are autonomously
discovered, validated, and enabled on-the-fly”

“... event knowledge graphs which encode behavioral and causal inter-dependencies of
objects and actors over time in the context of process flows and process knowledge allow
to symbolically represent situations of all kinds for situation-aware reasoning.

Such techniques may be used to facilitate the (automatic or by humans) tracking of
execution consistency, for better understanding of process flows and process outcomes,
and to drive ongoing process improvements (at either design- or retraction at run-time)”

Marlon Dumas, Fabiana Fournier, Lior Limonad, Andrea Marrella, Marco Montali, Jana-Rebecca Rehse, Rafael Accorsi, Diego Calvanese, Giuseppe De 
Giacomo, Dirk Fahland, Avigdor Gal, Marcello La Rosa, Hagen Völzer, and Ingo Weber. 2022. 
Augmented Business Process Management Systems: A Research Manifesto. 1, 1 (February 2022), 19 pages
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Challenges in Process Models and Techniques (2)
In addition to current basic efforts to achieve cross-instrument information coherence, future technical 
implementations will need to address decisions about the choice and possible change of innovation stages, as 
well as appropriate management methods and techniques in the areas of 

- Cloud Computing, IoT, AI 
- Situations Models, Facts, Actors, Documentation, Procedural Use
- Processes, Processes Groups, Chains, Networks, 
- Standards
- Clearinghouses, Observatories, Testbeds
- Quality-of-Service Measures, Quality Management of Information (syntactic, semantic, pragmatic) 
- Multiple Representations, Hierarchies, Generalisation, Abstractions
- Synergy Effects (cross-domains / cross-organisational / cross-border)

Complex cross-domain information models supporting just-in-time critical operations typically include a large 
number of variables and complex dependencies on functional, analytical, and operational constraints 
(affected people, resources, actors, time, space, facts, decisions, actions).
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Join the elaboration of Strategy and Roadmap for creation of a 
Common European RISK Information Space

http://dataspaces.info/
common-european-
data-spaces/#page-
content



RIMMA Community
join us today !

http://rimma.org/
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Join the EMISA members‘ meeting today

for discussion on the potential role of EMISA in

national/european Disaster / RISK Information Management

Strategies, Roadmaps, Research, Development, and Implementation
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For further information, communication and cooperation
please contact:

Horst Kremers
P.O. Box 20 05 48
Berlin  (Germany)
FON +49 172 3211738

FAX   +49  30  3728587

office@horst-kremers.de
https://www.horst-kremers.de https://RIMMA.org

Thank You for Your Attention !

Download this presentation and selected References 
from
https://Horst-Kremers.de/20220602.pdf
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Business Processes in Disaster Risk Information 
Management 

Horst Kremers   1 
 
Abstract: The processing and use of data holds enormous potential for new ways of 
enabling foresight, situation management and ex-post evaluation. For a successful 
decision and action support, we have to make the best possible use of this potential. 
Big Data volume, variety, velocity and veracity methods and techniques along with 
adequate application of management principles contribute essentially to avoid 
subjectivity, deception and implausibility. These data type oriented typologies need 
to be complemented by information use procedures quality measures like 
incompleteness, uncertainty, precision, ambiguity, reliability, usability, compliance. 

While currently the focus is mainly in generating “availability” and “access” of 
information, the next years will much more intensely show a shift of focus into 
domains of information use (decision making support, analysis and all other 
management categories of action and control). 

On the operational level, syntactic, semantic and pragmatic coherence (full semiotics 
coherence i.e. on syntax, semantics and pragmatics level) needs to be achieved on local, 
regional, national and international levels. Special attention is given to ontologies that 
cover pragmatics (multi-stakeholder operational decision and action management 
concepts for workflows and processes in dynamic situations) including modeling goal 
reaching control. 

Decision&Command Support Systems based on cross-level and cross-organizational 
integration are widely missing. Joint projects across borders, domains, organizational 
boundaries, including Private Sector, can not only improve shared information 
processing but also raise awareness in the benefit of building on sound management 
principles, including prerequisite competences education and development especially for 
the huge variety of administrational / organizational units involved. 

Advanced Process Modeling Models, Notations and Languages are urgently needed to 
formalize and guarantee fast and reliable procedures for Risk Information generation, 
documentation, analysis, flow and use in all the different phases of disaster management. 
special attention is paid to the following details: Service Level Agreements, decision and 
action contexts, dependencies, scenarios and alternatives, boundary conditions, 
exceptions, thresholds, deviations from compatibility requirements (including highly 
dynamic time-varying facts, data flow boundary conditions, and actors). 

Current investigations in management deficits of the 2021 Central European Flood 
                                                           
1 CODATA-Germany, Berlin, office@Horst-Kremers.de, , https://orcid.org/0000-0002-3992-6340 

https://orcid.org/0000-0002-1825-0097
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Disaster indicate on the massive disaster losses and humanitarian consequences of the 
lack of timely preparation (anticipatory action) and inadequate incoherent information 
processing. Post-disaster detailed analysis of goal-reaching, performance and 
effectiveness control is in the key interest of all those that suffered (including post-event 
long-term health, social and economic consequences). 

The EMISA Community of Experts can effectively contribute to reduce essentially the 
immense suffering of the deplorable victims. 

Future research and development in those areas will provide significant contributions to 
all the complete cycle of Disaster Management only, if the inherent complexity of inter-
disciplinary/cross-organizational data, data analytics, data transmission and use 
processes, and sophisticated ontology models for situation prediction along with 
consequences scenarios for all types of stakeholders is based on formal methods 
standards and Information Infrastructure principles. 

 
 
Keywords: Standard Operating Procedures, Service Level Agreements, Rapid Needs 
Assessment, Anticipatory Action, Preparedness, Resources Management, Operational 
Anticipation and Preparedness, Relevance and Consequences of Decisions and Actions, 
Process Management Models and Implementations in Humanitarian Domains 
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