
Oil spill trajectory prediction for contingency 

planning and pollution response - example using 

GNOME model 

GEKOM Ltd. Geophysical and ecological modeling, Av. Dubrovnik 6-8, Zagreb, Croatia; e-mail: gekom@gekom.hr 

GNOME example scenario: 2 types of spill (moving source - continuos spill and stationary source - instantenous spill), weather 

conditions: episode of strong Bora in winter, 43 hours of simulation 

Initial time After 18 hours After 42 hours 

 Application area 

 
Prediction and simulation of the trajectory and weathering of oil spills, 

combined with information on environmental sensitivity, are essential to the 

development of CONTINGENCY PLANS and POLLUTION RESPONSE, as 

well as to the EVALUATION OF ENVIRONMENTAL IMPACT. 
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Numerical models (such as GNOME) can simulate the movement and fate of oil 

released into the sea and thus provide a real time support during actual spill 

events. Models can be also used for scenario analysis within risk assessment. 

Such models are usually based on a pollutant dispersion model forced by winds 

provided by an atmospheric model and currents provided by a hydrodynamic model. 

Models for oil spill transport and fate range from simpler to complex depending on 

the complexity of wind data and hydrodynamics and the weathering processes 

included in the model.  

 

GNOME (General NOAA Oil Modeling Environment ï publicly available) is used to:  

 

ÅPredict how winds, currents, and other processes might move and spread oil 

spilled on the water. 

ÅLearn how predicted oil trajectories are affected by inexactness ("uncertainty") in 

current and wind observations and forecasts. 

ÅSee how spilled oil is predicted to change chemically and physically ("weather") 

during the time that it remains on the water surface. 

Input data - Environmental 

Data 

 

- variable wind ï from 

Weather Forecasting and 

Research (WRF) model ï 

GEKOM runs on operational 

basis 

- hydrodynamic data: 

currents from ADCIRC* 

model (forced by wind and 

pressure given by WRF, M2 

tidal component, diffusion) 

ran on 6 CPUs ï time 

required: half an hour 

Input data - Spill data: 

 

- location of spill 

- type and amount of spill 

(point, line, sprayed) 

- type of loss (instantenous 

or continuos, stationary or 

moving? 

 

Example: 2 different types of 

spills: 

- point (instantenous) 

- line (moving - two ships in 

movement) 

Output: 

 

- trajectory for Best Guess 

(black dots)  and Uncertainty 

(red dots) ï ñMinimun regretò 

trajectory in GNOME  

 

- 2D map 

- output in GIS format ï 

enables assessing potential 

impacts on the coast 

- movie (2D map sequence in  

time) 

 

GEKOMôs services related to oil spill: 

 

ÅWeather forecasting (using WRF model ï on operational basis) ï providing data 

ÅHydrodynamic modeling using models from regional to local scales ï providing data 

ÅTrajectories prediction ï scenario analysis for environmental sensitivity determination and risk 

assessment, and in pollution response 

ÅComparison of different modeling environments 

ÅRunning models on fast computers ï fast response 

ÅModeling for EIA 

GNOME 

output  

spill  

data 

overlaid 

with 

affected 

habitats 

(predicted) 

Acknowledgement: 

To dr.sc. Ivica Janekoviĺ for his suggestions and help 

Contact detailes: 

gekom@gekom.hr 

Tel: +385 1 5507 123 

NOAA ï North Americal Oceana dn Atmosphere Administration 

*ADvanced CIRCulation model 


