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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 
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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 
 
 



 
Business Processes in Disaster Risk Information Management    3 

Selected Bibliography 

Barton, Thomas et al.: Prozesse, Technologie, Anwendungen, Systeme und 
Management. Tagungsband zur 29. AKWI-Jahrestagung vom 11.09.2016 bis 
14.09.2016 an der Technischen Hochschule Brandenburg (2016) 345 p., mana-
Buch, Heide, ISBN 978-3-944330-54-9  

Bellahsène, Zohra: Schema matching and mapping. Data-centric systems and 
applications (2011) 320 p, Springer, ISBN 978-3-642-16517-7  

Berliner Feuerwehr, hrsg: SoKNOS – ein Forschungsprojekt im Bereich öffentliche 
Sicherheit. (2010) 30 S  
https://www.berliner-
feuerwehr.de/fileadmin/bfw/dokumente/Forschung/soknos/anlage_zum_bericht
_soknos.pdf 

Betke, Hans et al.: Informationssysteme im Katastrophenmanagement – Entwurf eines 
Koordinationssystems für ungebundene Helfer. Lecture Notes in Informatics 
(LNI), Gesellschaft für Informatik, Bonn (2017)  
https://dl.gi.de/bitstream/handle/20.500.12116/3893/B16-
1.pdf?sequence=1&isAllowed=y 

Betke, Hans; Seifert, Michael: BPMN for Disaster Response Processes – A methodical 
extension. Lecture Notes in Informatics (LNI) P-275 (2017) 1311-1324, 
Gesellschaft für Informatik, ISBN 978-3-88579-669-5 doi = 
{10.18420/in2017_132},https://informatik2017.de/files/2017/10/proceedings2.pdf 

Blanco, José; Lewko, John H; Gillingham, David: Fallible Decisions in Management: 
Learning from Errors. Disaster Prevention and Management 5 (1996) (2) 5-11, 
MCB UP Ltd, ISSN 0965-3562  
http://pdf.library.laurentian.ca/medb/conf/Sudbury95/MiningSociety/MS8.PDF 

Boakye, Jessica et al.: Which consequences matter in risk analysis and disaster 
assessment?. International Journal of Disaster Risk Reduction 71 (2022) 
102740, Elsevier, ISSN 2212-4209  

 https://www.sciencedirect.com/science/article/abs/pii/S2212420921007196 

Bosmans, M.W.G et al.: A systematic review of rapid needs assessments and their 
usefulness for disaster decision making: Methods, strengths and weaknesses and 
value for disaster relief policy. International Journal of Disaster Risk 
Reduction 71 (2022) 102807, Elsevier, ISSN 2212-4209 
https://doi.org/10.1016/j.ijdrr.2022.102807 



 
4    Horst Kremers  

Brockhoff, Tobias et al.: Process Prediction with Digital Twins. Int. Conf. on Model 
Driven Engineering Languages and Systems Companion (MODELS-C) (2021) 
182-187, ACM/IEEE, https://www.se-rwth.de/publications/Process-Prediction-
with-Digital-Twins.pdf 

Buck, Christoph et al.: Four Patterns of Digital Innovation in Times of Crisis. 
Communications of the Association for Information Systems 33 p 
https://www.fim-rc.de/Paperbibliothek/Veroeffentlicht/1241/wi-1241.pdf 

Cherifi, Chantal; Santu, Jean-François: Analyzing Web Services Networks: A WS-Next 
Application. Advances in Information Technology from AI to Virtual Reality, 
UBICC Journal (2011) 11 p, HAL Archives, https://hal.archives-ouvertes.fr/hal-
00652836/document 

Cisterna, Gustavo A; Acuña-Duarte, Andrés A; Salazar, César A.: Government 
performance, geophysical-related disasters, and institutional trust. International 
Journal of Disaster Risk Reduction 75 (2022) 102950, Elsevier, ISSN 2212-
4209 https://www.sciencedirect.com/science/article/abs/pii/S2212420922001698 

Constantinides, Panos; Barrett, Michael: Information Infrastructure Development and 
Governance as Collective Action. Information Systems Research 26 (2014) 1-17 
DOI: 10.1287/isre.2014.0542  

 https://www.researchgate.net/publication/273130860_Information_Infrastructur
e_Development_and_Governance_as_Collective_Action 

Coppi, Giulio; Moreno Jimenez, Rebeca; Kyriazi, Sofia: Explicability of humanitarian 
AI: a matter of principles. Journal of International Humanitarian Action 3 
(2021) 6:19, 22 p, Springer International Publishing, ISSN 2364-3404 
https://jhumanitarianaction.springeropen.com/track/pdf/10.1186/s41018-021-
00096-6.pdf 

Department of Health: Information: To share or not to share? The Information 
Governance Review. (2013) 139 p  

 https://assets.publishing.service.gov.uk/government/uploads/system/uploads/atta
chment_data/file/192572/2900774_InfoGovernance_accv2.pdf 

Dumas, Marlon et al.: Augmented Business Process Management Systems: A Research 
Manifesto. (2022) 19 p  

 https://www.researchgate.net/publication/358261101_Augmented_Business_Pr
ocess_Management_Systems_A_Research_Manifesto/fulltext/61f8b399aad578
1d41c280c1/Augmented-Business-Process-Management-Systems-A-Research-
Manifesto.pdf?origin=publication_detail 



 
Business Processes in Disaster Risk Information Management    5 

Fahland, Dirk; Woith, Heiko: Towards Process Models for Disaster Response. In: 
Ardagna, D., Mecella, M., Yang, J. (eds) Business Process Management 
Workshops. BPM 2008. Lecture Notes in Business Information Processing 17 
(2009) 254-265, Springer, ISBN 978-3-642-00327-1 
https://doi.org/10.1007/978-3-642-00328-8_25 

Fekete, Alexander; Sandholz, Simone: Here Comes the Flood, but Not Failure? Lessons 
to Learn after the Heavy Rain and Pluvial Floods in Germany 2021. Water 13 
(2021) (3016), MDPI, Basel, Switzerland, ISSN 2073-4441 
https://doi.org/10.3390/w13213016 

Freudenberg, Dirk: Gefährliche Komplexitätsreduzierung? Debatte um den 
Führungsprozess im Katastrophenfall. Notfallvorsorge - Zeitschr. für 
Bevölkerungsschutz und Katastrophenhilfe 48 (2017) (1) 4-10, Walhalla Verlag, 
Regensburg, ISSN 0948-7913  

GIZ / GIDRM: Information Governance for Disaster Risk Reduction. (2020) 21 p, 
Global Initiative on Disaster Risk Management, 
https://www.gidrm.net/user/pages/get-
started/resources/files/GIDRM_InformationGovernance_4DRR.pdf 

Hoffmann, M; Betke, H; Sackmann, S.: Process-Oriented Disaster Response 
Management: A Structured Literature Review. Business Process Management 
Journal 21 (2015) 966-987  

Hofinger, Gesine; Heimann, Rudi: Handbuch Stabsarbeit Führungs- und Krisenstäbe in 
Einsatzorganisationen, Behörden und Unternehmen. 2. Auflage (2022) 523 p, 
Springer, ISBN 978-3-662-63035-8  

Iordache, George-Valentin et al.: SLA for Cloud Processing: use cases for satellite image 
processing, disaster management and IoT. Romanian Journal of Information 
Technology and Automatic Control 30 (2020) (4) 85-98 ISSN 1220-1758 
https://rria.ici.ro/wp-
content/uploads/2020/12/art._Iordache_Negru_Neagu_Pop.pdf 

Ismail, Bukhary Ikhwan et al.: SLA Object and SLA Process Modelling using WSLA 
and BPM Notations - Towards defining a Generic SLA Orchestrator 
Framework. Proc., DEPEND 2014 - The Seventh International Conference on 
Dependability (2014) 32-40, IARIA, ISBN 978-1-61208-378-0 32 
https://www.researchgate.net/publication/308614557_SLA_Object_and_SLA_P
rocess_Modelling_using_WSLA_and_BPM_Notations_Towards_defining_a_G
eneric_SLA_Orchestrator_Framework 



 
6    Horst Kremers  

Jajčinović, Marko; Toth, Marko: Models of Decision Making – Advantages and 
Drawbacks in Crisis Management. Ann. Disaster Risk Sci. 1 (2018) (2) 129-
138, University of Applied Sciences Velika Gorica, ISSN 2584-4873 
https://ojs.vvg.hr/index.php/adrs/article/view/18/11 

Kato, Takaaki; Wang, Jieh-Jiuh; Tsai, Ning-Yu: Elements of standard operating 
procedures and flexibility issues in emergency management: A Japan-Taiwan 
comparison. International Journal of Disaster Risk Reduction 71 (2022) 102813, 
Elsevier, ISSN 2212-4209  

 https://www.sciencedirect.com/science/article/pii/S2212420922000322 

Kienzler, S: After the extreme flood in 2002: changes in preparedness, response and 
recovery of flood-affected residents in Germany between 2005 and 2011. Nat. 
Hazards Earth Syst. Sci. 15 (2015) 505-526 ISSN 1561-8633 
https://nhess.copernicus.org/articles/15/505/2015/nhess-15-505-2015.pdf 

Kim, In Kee et al.: Orchestra: Guaranteeing Performance SLAs for Cloud Applications 
by Avoiding Resource Storms. 17th IEEE International Symposium on Parallel 
and Distributed Computing (ISPDC) (2018) 53-60 doi: 
10.1109/ISPDC2018.2018.00017 

Knuplesch, David; Reichert, Manfred; Rinderle-Ma, Stefanie: On Enabling Compliance 
of Cross-organizational Business Processes.  http://dbis.eprints.uni-
ulm.de/947/1/KRFR13_BPM.pdf 

Kremers, Horst: Global Programs and Conventions: Coherence and Mutual Synergies 
from Holistic Information Management. LNIS Lecture Notes in Information 
Sciences. Selected Papers. Geoinformation and Sustainable Development 9 
(2020) 90-100, CODATA-Germany, ISBN 978-3-00-062981-5 
http://www.susgis.net/LNIS_9_Geoinformation_for_Sustainable_Development_
_Berlin_2020.pdf#page=93 

Lachhab, M et al.: Towards an Integration of Systems Engineering and Project 
Management - Processes for a Decision Aiding Purpose. IFAC PapersOnLine 
50 (2017) 7266–7271, Elsevier, Doi 10.1016/j.ifacol.2017.08.1379  

Lassa, Jonatan A: Institutional Vulnerability and Governance of Disaster Risk 
Reduction: Macro, Meso and Micro Scale Assessment (With Case Studies from 
Indonesia). Dissertation (2010) 216 p https://d-nb.info/1016181752/34 

Lindemann, Christian; Prödel, Stephan; Koch, Rainer: Modellierung von Prozessen in 
der Feuerwehrdomäne zur Identifikation von Informationsbedarfen. Engels, G., 
Luckey, M., Pretschner, A. & Reussner, R. (Hrsg.), Software Engineering 2010 
– Workshopband, LNI P160 (2010) 433-441 
https://cs.emis.de/LNI/Proceedings/Proceedings160/433.pdf 



 
Business Processes in Disaster Risk Information Management    7 

Lukoianova, Tatiana; Rubin, Victoria: Veracity Roadmap: Is Big Data Objective, 
Truthful and Credible?. Advances in Classification Research Online, 24th ASIS 
SIG/CR Classification Research Workshop (2013) 12 p, Montreal, QC, Canada, 
ISSN 2324-9773 DOI: 10.7152/acro.v24i1.14671 

Maier, Christian et al.: An Architecture for Detection of Anomalies in Deterministic 
Time within Real-Time Communication Networks. CORETA 2021 : Advances 
on Core Technologies and Applications (2021) 4 p, ARIA, ISBN 978-1-61208-
926-3 http://www.thinkmind.org/articles/coreta_2021_1_40_10014.pdf 

Marchesini, Gaïa; Beraud, Hélène; Barroca, Bruno: Quantification of disaster waste: 
Review of the available methods. International Journal of Disaster Risk 
Reduction 53 (2021) 101996, Elsevier, ISSN 2212-4209 

 https://www.sciencedirect.com/science/article/pii/S2212420920314989?via%3D
ihub 

Memon, Shuaib K et al.: Standards, Architecture Elements for Providing QoS 
Guarantee, Supporting Emergency Traffic, and Security: Future Directions. 
Journal of Industrial Information Integration (2021) 100225, Elsevier, ISSN 
2452-414X https://doi.org/10.1016/j.jii.2021.100225 

Miami-Dade County, Florida Emergency Operations Center (EOC): 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/manual-volume-2.pdf 

Moscato, Francesco; Mazzocca, Nicola; Vittorini, Valeria: Workflow Pattern Analysis in 
Web Services Orchestration: The BPEL4WS Example. Lecture Notes in 
Computer Science 3726 (2005) 395-400, Springer, ISSN 0302-9743 Lecture 
Notes in Computer Science 

NAA: Establishing an Information Governance Framework. , National Archives of 
Australia, https://www.naa.gov.au/information-management/information-
governance 

Nordemann, Frank; Tönjes, Ralf; Pulvermüller, Elke: Resilient BPMN: Robust Process 
Modeling in Unreliable Communication Environments. Proceedings of the 8th 
International Conference on Model-Driven Engineering and Software 
Development. Valletta, Malta (2020) 181-192, SCITEPRESS - Science and 
Technology Publications, DOI 10.5220/0008768101810192 

Normandin, Julie-Maude et al.: Ambidexterity capacities for a recovery culture: 
Combination of logics and emergence of new practices. International Journal of 
Disaster Risk Reduction 75 (2022) 102923, Elsevier, ISSN 2212-4209 
https://www.sciencedirect.com/science/article/abs/pii/S221242092200142X 



 
8    Horst Kremers  

OECD: OECD/IMF Reference Note on the Governance of Quality Infrastructure 
Investment. (2019) 14 p  

 https://www.mof.go.jp/english/international_policy/convention/g20/annex6_5.p
df 

OECD: Good Governance for Critical Infrastructure Resilience. OECD Reviews of Risk 
Management Policies (2019) 108 p ISSN 19934106 
https://doi.org/10.1787/19934106 

Orchestra Consortium: Orchestra – an open service architecture for risk management. 
(2008) 128 p ISBN 978-3-00-024284-7 http://www.eu-
orchestra.org/documents.shtml 

Potter, Sally; Harrison, Sara; Kreft, Peter: The Benefits and Challenges of Implementing 
Impact-Based Severe Weather Warning Systems: Perspectives of Weather, 
Flood, and Emergency Management Personnel. Weather, Climate, and Society 
13 (2022) (2) 303-314, American Meteorological Society, ISSN 1948-8327 
 https://journals.ametsoc.org/view/journals/wcas/13/2/WCAS-D-20-0110.1.xml 

Qadir, Junaid et al.: Crisis analytics: big data-driven crisis response. Journal of 
International Humanitarian Action (2016) 1-12, Springer International 
Publishing, ISSN 2364-3404  

 https://jhumanitarianaction.springeropen.com/track/pdf/10.1186/s41018-016-
0013-9.pdf 

Ranjan, Rajiv et al.: Holistic Technologies for Managing Internet of Things Services. 
IEEE Transactions on Services Computing 13 (2020) (4) 597-601, IEEE, 
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=9159958 

Ray-Bennett, Nibedita S: Avoidable Deaths : A Systems Failure Approach to Disaster 
Risk Management. (2018) 112 p, Springer International Publishing, ISBN 
9783319669502 https://doi.org/10.1007/978-3-319-66951-9 

Reinkemeyer, Lars et al.: Accelerating Business Transformation with Process Mining 
Centers of Excellence. 28 p, CELONIS / Fraunhofer, 
https://www.celonis.com/report/fraunhofer-study/ 

Richmann, Dennis: Geschäftsprozessmanagement bei der Feuerwehr. (2020) 87 p, 
Kohlhammer, ISBN 978-3-17-035907-9  

Rüppel, Uwe; Wagenknecht, Armin: Towards a Process-driven Emergency Management 
System for Municipalities. Proc. 12th Int'l Conf. on Comp. in Civil and Building 
Engineering & 2008 Int'l Conf. on Inf. Technology in Construction, Bejing, 
China (2008)   



 
Business Processes in Disaster Risk Information Management    9 

Rüppel, Uwe; Wagenknecht, Armin: Improving Emergency Management by Formal 
Dynamic Process-Modelling. Proc. 24th Conf. on Information Technology in 
Construction (W78), Maribor, Slovenia (2007) 559-564  

Sell, Christian; Braun, Iris: Using a Workflow Management System to Manage 
Emergency Plans. Proceedings of the 6 th International ISCRAM Conference – 
Gothenburg, Sweden (2009) 7 p  

 http://idl.iscram.org/files/sell/2009/935_Sell+Braun2009.pdf 

Shahrah, Abobakr Y; Al-Mashari, Majed A: Adaptive Case Management Framework to 
Develop Case-based Emergency Response System. International Journal of 
Advanced Computer Science and Applications 8 (2017) (4) 57-66, The Science 
and Information (SAI) Organization, ISSN 21565570 
https://thesai.org/Downloads/Volume8No4/Paper_8-
Adaptive_Case_Management_Framework_to_Develop.pdf 

Shahrah, Abobakr Y; Al-Mashari, Majed A: Modelling emergency response process using 
case management model and notation. IET Software 11 (2017) (6) 301-308 
https://ietresearch.onlinelibrary.wiley.com/doi/epdf/10.1049/iet-sen.2016.0209 

Smallwood, Robert F: Information Governance : Concepts, Strategies, and Best 
Practices. (2014) 464, Wiley, ISBN 1118218302  

Sousa-Poza, Andres: A Narrative of [Complex] Situations and Situations Theory. Topics 
in Safety, Risk, Reliability and Quality 21 (2012), Springer, ISSN (Print) 
15660443  

Strnadl, Christoph: BPM Tools & Technologien. Mythen & Möglichkeiten des IT-
gestützten Prozessmanagements von Modellierung bis zur Ausführung. 
Präsentation im Rahmen von „Geschäftsprozess-Management: Von der 
Strategie zum Tool“ Wien, 18. November 2011 (2011)  
https://www.wko.at/site/FV-UBIT--Oesterreichischer-IT----
Beratertag/Strnadl_BPM_Tools_und_Technologien_v1.01a.pdf 

Thiele, René: BPEL gestützte Modellierung der ISO 19135 Register- Prozesse. 
Mitteilungen des Bundesamtes für Kartographie und Geodäsie 29 (2009)  
https://www.ikg.uni-hannover.de/aga/fileadmin/aga/documents/pdf-
files_aga2009/AgA09_BPEL_Reg.pdf 

TOGAF: TOGAF® Standard, Version 9.2 - Framework for Enterprise Architecture. , 
The Open Group Architecture Forum,  

 https://pubs.opengroup.org/architecture/togaf9-doc/arch/ 



 
10    Horst Kremers  

Vescoukis, Vassilios; Doulamis, Nikolaos; Karagiorgou, Sofia: A Service Oriented 
Architecture for Decision Support Systems in Environmental Crisis 
Management. Future Generation Computer Systems 28 (2012) (3) 593-604, 
Elsevier, ISSN 0167-739X  

Vranes, S; Stanojevic, M; Janev, V.: Application of Complex Event Processing 
Paradigm in Situation Awareness and Management. Database and Expert 
Systems Applications (DEXA), 22nd International Workshop (2011) 289-293, 
IEEE, 978-0-7695-4486-1  

Wagenknecht, Armin: Integrierte Ablauf- und Informationssteuerung in der 
Katastrophenabwehr - Eine prozessbasierte, dynamische Unterstützung von 
Katastrophenschutzstäben am Beispiel extremer Hochwasserereignisse. 
Dissertation, Berichte des Instituts für Numerische Methoden und Informatik im 
Bauwesen (2010) 194, Shaker Verlag, ISBN 978-3-8322-9542-4  

Wei, Fang et al.: A data-driven framework to evaluate the indirect economic impacts of 
transportation infrastructure disruptions. International Journal of Disaster Risk 
Reduction 75 (2022) 102946, Elsevier, ISSN 2212-4209 
https://www.sciencedirect.com/science/article/abs/pii/S2212420922001650 
 

Wikipedia: Information Governance.   
 https://en.wikipedia.org/wiki/Information_governance 

Zinke, Tom: Entscheidungsunterstützung im Katastrophenmanagement - Übertragbarkeit 
der Critical Path- und Analytical Hierarchy Process-Ansätze auf Disaster 
Response-Prozesse. Masterarbeit (2013)  ISBN 9783656856764  

 


	Business Processes in Disaster Risk Information Management
	Horst Kremers   0F
	Selected Bibliography

