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Geological Survey of Denmark and Greenland (GEUS) 
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NORDRESS Resilience model 

Resilience: the ability of a system, community 
or society exposed to hazards to resist, absorb, 
accommodate, adapt to, transform and recover 
from the effects of a hazard in a timely and 
efficient manner, including through the 
preservation and resoration of essential basic 
structures and functions through risk 
management (UNISDR/EEA 2017) 
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Early warning and monitoring 
systems (EWMS) are defined as: “The 
set of capacities needed to generate 
and disseminate timely and meaningful 
information to enable individuals, 
communities and organizations 
threatened by a hazard to prepare and 
to act appropriately and in sufficient 
time to reduce the possibility of harm 
or loss” (UNISDR 2009)  

Participatory EWMS:  

(1)risk knowledge (hazard 

knowledge, vulnerability of people and 
society);  

(2)monitoring and warning 
services (technical capacity to 

monitor, model and forecast);  

(3)dissemination and 
communication (risk 

communication, understandable 
warnings and awareness raising);   

(4)response capability (capacities of 

individuals and communities, plans 
and capacities for timely and 
appropriate actions by authorities and 
those at risk).  
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Overview of the pEWMS approach 
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Example from 

Iceland 

pEWMS for 

volcanic 

eruptions 
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NORDRESS results from Iceland (IMO) 
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He X, Stisen S, Wiese WM and Henriksen HJ. Designing a hydrological real-

time system for surface water and groundwater in Denmark with engagement 

of stakeholders. Water Resources Management.  30, 2016,1785-1802 
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Information and Prognosis system (HIP) 

 

ScienceNordic article January 5, 2016 

• Historical data and real time observations 
• Nationwide hydrological simulations and 

forecast  
• Calculated hydrological indices  
• Copernicus Emergency Management 

Services (event data, remote sensing)  
• Two-way information system platform 

(upload of photos etc., valuation, local 
knowledge) 

• Web-based interface for exhibiting and 
download of data and model results 
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Vand Web : http://hydroinform.dk/DKModel.html 
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Ambiguity and conflicts in rural areas in 
Denmark – how can we increase 

(current) lack of institutional trust? 

With the increased pressure on water resources, and the challenges faced with the 
implementation of the existing regulatory framework, we experience a lack of 
trust about models and knowledge used by authorities to assess the 
environmental status of water bodies and the potential impacts of new measures… 
(example: Agricultural Act on competitive and sustainable agriculture, 
Landbrugspakken)  
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Adaptive modelling and 2-way information  
 

Water management decisions are 
usually based on data bases,  
models and information systems.        
 
These systems are traditionally 
constructed by the competent  
water authority, while stakeholders 
typically are informed and 
sometimes consulted. 
 
Economic assessments are often 
provided without considering 
externalities related to social and 
ecological sustainability. 
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Adaptive modelling & Risk governance process (2/2) 

Source: Ortwin Renn 2017 (IDRIM/Reykjavik) 

• Focus on balance between precautions responses 
(urban planning, flood retention areas) <> pro-
active prevention (technical protection, resilience 
based planning) 

• New governance strategies combining effectiveness 
(experts), efficiency (corporate sector), resilience 
(governments) and fairness (NGOs) to achieve 
legitimacy and public support 

• Inclusion of stakeholders, different agencies, local 
communities and affected residents 

• More effective educational programs and convincing 
narratives that make people understand their 
opportunities and risks and prepare them for their 
role in the new information age 
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Adaptive modelling & Risk governance process (2/2) 

Source IRGC, 2005 
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Keypoints 

Groundwater flooding can have many causes: cloudburst, sea level rise, 

coupled rain, decreased groundwater abstraction, renovation of sewage 

systems, infiltration of rain water etc. 

On-line GIS services are clearly a viable and effective way of gathering non-

technical information from the public. 

Public participation in key stages of the warning process can help to validate 

forecasts and provide early recognition of potentially harmful changes. 

Public reporting of unusual or damaging natural events not only provide 

scientists and first-responders with valuable local information and context, they 

also help to increase public awareness of natural hazards 
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• In the need for vulnerability and risk informed mapping of groundwater 
flood risk, instead of simply providing hazard maps, pEWMS enable risk 
information, that integrate scientific and local knowledge, past, present 
and future (DRR, CCA + water management/risk governance) 

• pEWMS enable increased risk awareness, and as a two way information 
system (for water & emergency management, CCA and DRR) can increase 
societal security and efficiency of flood risk management (required for 
implementing of new measures) 

• Risk and territorial governance add new insights from adaptive 
management, add local knowledge and place based risk perception, into 
adaptive and integrated catchment based management which is key for 
handling complex flooding risks from groundwater & rivers 
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