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One of the most acknowledged and largest R&D institutes on 
oil research worldwide 
• World's largest database on oil weathering properties of 

crude and bunker oils 
• Internationally leading R&D group on use and application 

of dispersants on surface and sub surface oil spills 
Department of Environmental Monitoring and 
Modelling 
• Developed and operates the most comprehensive, 

operational oil spill modelling tool on the market  
(OSCAR – Oil Spill Contingency And Response) 

• Developed operational modelling tools for regular 
releases of produced water and drilling discharges which 
are in progress of being industry standards within the 
largest oil & gas companies world wide  
(DREAM – Dose Response Environmental Assessment 
Model) 
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OSCAR / DREAM Application Areas 
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WATER COLUMN 
•  Sub-merged oil 
•  Fate of dispersed oil 
   (natural / chemically)  
•  Acute toxicity  /  effects 
   (WAF / dispersed oil)  

SHALLOW WATER  / SEABED 
• Oil / sediment interactions 
• Degradation of oil in sediment 

OIL ON SHORE 
• Natural processes 
• Remediation / in-situ 
   treatment 
   (dispersants / 
   release agents)  

SURFACE 
• Oils’ spreading  / weathering properties 
• Oils’ fate  / ”life-time”  on sea surface 
• Dispersibility of weathered oils  

OIL IN ICE 
• Oil/ ice interactions   
• Oil weathering 
• Behavior and fate  
• Response operations 
(incl. dispersants)   

SUB-SURFACE 

Injection of dispersants / 
chemicals in underwater   
blowouts 
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Department of Marine Resources 
Technology: Marine Modelling 

• Development and application of the SINMOD ocean 
model with coupled physics and ecosystem for 
Norwegian and Arctic seas 

• Sea ice model based on Hunke & Dukowicz and Hibler 
• Nesting; scale from 20 km horizontal resolution down 

to 32 m 
• High vertical resolution near surface, lower resolution 

in deeper waters 
• Hindcast or forecast 

simulations, assimilation 
of field data 
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Technology for a better society 

SINMOD ROMS 

LoveCur: summary 
 
Validation program for 6 models against data from 9 ADCPs in 
the Lofoten and Vesterålen area 
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Environmental monitoring – Buoy George:  
overall architecture of applications 

RT and other applications 
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Combination of model and measurement to give the best 
possible predictions 
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SPE-164949-MS  
A Real-Time Discharge Modelling and Environmental 
Monitoring System for Drilling Operations - Pilot 
 

Lophelia Pertusa 
(NOAA/Wikipedia) 
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• Integrated model tool for improved 
risk assessment of oil spills, focusing on: 
• Zooplankton (calanus) 
• Fish eggs and larvae 
• Fish stocks 

• Two-way coupling of SINMOD (physics and 
zooplankton), OSCAR (oil spill model) and 
models for fish larvae and fish stocks 
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SYMBIOSES – an integrated modeling framework for decision support 
in marine ecosystem based management 
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• Modelling of waterborne infection risk 
between aquaculture locations 
• Release and tracking of particles 

with active vertical behaviour in 
SINMOD 

• Modelling of sedimentation of organic 
material below aquaculture farms 
• Coupling of SINMOD and DREAM 
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Aquaculture aplications 
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EEA PT02-Call for Proposal 
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CHALLENGES: Environmental data collections  
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 Quality control of the data 
 Filling-in of missing values 
 Mixing of data from various sources (buoys, models, satellites,…) 
 Assimilation 
 Validation and verification of models 
 Enhanced statistical analysis  
 Stochastic modelling and simulation 

 
 Compilation of data collections statistics  
 Electronic Atlases 
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Technology for a better society 
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CHALLENGES: Quality control of the data 
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CHALLENGES: Filling-in of missing values 
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CHALLENGES: Mixing of data from various sources  

17 



SINTEF Materials and Chemistry 

Current modelling: Ocean models do well at predicting tidal currents, but not  at residual 
currents. This is due to chaotic dynamics, and not likely to change in the near future 
Our best chance to address the problem is by assimilating measurements: 

• Improved model state for the past and present 
• Better initial values for predicting future state 
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CHALLENGES: Data Assimilation 

D=2m D=20m 
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CHALLENGES: Validation and verification of models 
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CHALLENGES: Enhanced statistical analysis  
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Nonstationary time series and probability analysis 
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CHALLENGES: Stochastic modelling and simulation 

 
 
 
 
 
 
 
 
 
 
 
  (a) Actual field (15 618 points)  (b) Forecasted field (360 points) 

21 

Fuzzy time series forecasting 
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CHALLENGES: Electronic Atlases. Compilation of statistics  
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Wave climate studies 
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