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Structure
1. Cross-Organizational Information Infrastructures

(Semantics & Pragmatics)
2. Disaster „just-in-time“ Information Demands

(Situation Reports, SOPs, SLAs)
3. RISK Domains Digital Strategies, Roadmaps, Governance
4. Complexity
5. What can we do ?
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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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Niemz, Sandra; Gehrke, Sven; Ruhland, Johannes (2021). On Process Organization in Crisis Situations with BPMN, CMMN and DMN



EMISA2026 |  Modeling Complex and Cross-Boundary Processes |  Horst Kremers (Berlin)   |   https://RIMMA.org   |   Bayreuth (DE)    2026-03-11

Structure
1. Cross-Organizational Information Infrastructures

(Semantics & Pragmatics)
2. Disaster „just-in-time“ Information Demands

(Situation Reports, SOPs, SLAs)
3. RISK Domains Digital Strategies, Roadmaps, Governance
4. Complexity
5. What can we do ?



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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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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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 

• economic and business management issues,
• financing,
• economic instruments,
• sustainability in finance,
• recording and valuation of services,
• accounting,
• dialogue with private sector / companies / professional 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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Stakeholders / Pillars of Societal Resilience
in all Phases of the Disaster Management Cycle

Organizations that stand up for people
Parliamentarians
Lawyers
Insurance companies
Local and national charities
Organizations for family caregivers
Technical and material assistance for reconstruction
Professional Support in the search for financial aid
Sociologists, psychotherapists, psychologists and behavioral consultants
Nursing (practitioners, professional organizations, etc.)
Ambulatory care midwifery
Advocacy for patients
Children in care homes
Medical associations
Chambers of pharmacists
Chambers of nursing
Chambers of psychotherapists
Health insurance companies
Health and care providers Organizations and Associations (public and private 
services)
Chambers of industry and commerce
Chambers of engineers
State Council for Building Regulations

Property owners' associations
Surveillance
Refugee-migrant organizations of people with disabilities (OPDs)
Organizations run by deaf people
Standardization organizations 
Promoting policies that benefit children
Faith-based organizations and communities Health institutions (local, regional, 
national)
Salvation Army, missions
School services/parent-teacher associations 
Medical care organizations
Community research and service centers
Amateur radio associations
Media (radio, TV, newspapers, magazines, etc.)
Social media
Food industry, nutrition logistics, transportation and distribution
Animals (zoo, pets, farm animals)
Consumer protection organizations 
Auditors (public and private)
Legislators 

...  and others
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NATO
seven baseline requirements for national resilience 

against which Allies can measure their level of preparedness
1) Assured continuity of government and critical government services: for instance, the ability to make 

decisions and communicate with citizens in a crisis;
2) Resilient energy supplies: ensuring a continued supply of energy and having back-up plans to manage 

disruptions;
3) Ability to deal effectively with the uncontrolled movement of people and to de-conflict these movements 

from NATO’s military deployments;
4) Resilient food and water resources: ensuring resilient supplies that are safe from disruption or sabotage;
5) Ability to deal with mass casualties and disruptive health crises: ensuring that civilian health systems can 

cope and that sufficient medical supplies are stocked and secure;
6) Resilient civil communications systems: ensuring that telecommunications and cyber networks can function 

even under crisis conditions, with sufficient back-up capacity. This also includes the need for reliable 
communications systems including 5G, robust options to restore these systems, priority access to national 
authorities in times of crisis, and the thorough assessments of all risks to communications systems;

7) Resilient transport systems: ensuring that NATO forces can move across Alliance territory rapidly and that 
civilian services can rely on transportation networks, even in a crisis.
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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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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, contexts, goals, decisions, actions).
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Challenges in Process Models - Feasibility Studies
• Foresighting
• Situational Picture

(Facts, Graphics, Analytics, Alternatives, Consequences)

• Standard Operational Procedures
• Service-Level Agreements

(Qualities, e.g. by Implementing „Just-in-Time“) 

• Multiple Representations
• Effectiveness
• Secure vs. Open Access Information

• Situations
• Behavior Informatics
• Context Models
• Complexity
• Structural Resilience / Robustness
• Synergies
• Decision Support Systems
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Challenges in Process Models 
- From Feasibility Study to Domain Standard -

• Actors in „Situations of Exceptional Need“
• Post Disaster Documentation Analysis 
• Cross-Organizational and Cross-Border

Effectiveness
• Strategy & Roadmap 

compile, discuss, deliver

• Human Ressources
• Dynamics, Robustness, 

and Resilience
• Legal Framework

making implementation mandatory
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Our Common Goals:
Digital innovation and Information Management

Increasing and ensuring efficiency
Cross-Organizational and Cross-Border coherence

granting just-in-time information availability and use
in line with All-of Society Demands based on 
interdisciplinary professional state of the art 

and in line with societal expectations



RIMMA Community
join us today !

https://RIMMA.org
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For further information, communication and cooperation
please contact:

Horst Kremers
Chair, RIMMA CoE

Engineering Management and Information Sciences

Berlin  (Germany)
+49 172 3211738

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

Thank You for Your Attention !
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