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Overview:

• The Coast Guard relies on the GNOME oil spill model and 

NOAA for expert guidance when responding to an oil spill.

• The existing GNOME oil spill model is not arctic-capable 

(e.g., it does not yet account for ice).

• ADAC has engaged with NOAA’s leading oil spill modelers 

(Glen Watabayashi and Catherine Berg) and has begun to give 

guidance on ways to incorporate ice into GNOME.



Accomplishments:

1. Review of 30 relevant research publications on oil spill 

– with a focus on research on oil spills in the Arctic.

2. Engagement and communication with NOAA experts 

on recommended approaches to account for the presence 

sea ice in oil spill modeling.

3. Mastery of GNOME oil spill model and 

communication of its use for oil spill and ship drift.

4. Identification of a suitable MS Thesis topic in the 

general area of arctic oil spill modeling. 
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Accomplishment 1

[review of publications]
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Accomplishment 2 

[engagement with NOAA]

Semester-long review of 

oil spill modeling with 

focus on the Arctic

Presentation to NOAA 

Office of Emergency 

Response and Restoration 

[Glen Watabayashi and 

Catherine Berg 
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Accomplishment 2 

[engagement with NOAA,

continued]
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Accomplishment 2 

[engagement with NOAA,

continued]



 Here, add snap shot of video of GNOME model in 

action.
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Accomplishment 3

[Mastery of GNOME Oil Spill 

model]
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Accomplishment 4 

[identification of a suitable 

topic for a MS Thesis]

Simulation of an under ice release of oil 

– accounting for under-ice roughness



 Metrics

 Number of reviews of studies on oil fate and transport 
in the arctic; incorporation of arctic oil fate and 
transport data within GNOME. Range: 10 studies 
reviewed to 30 studies reviewed.
◦ 30 studies reviewed

 Level of improvement in resolution of GNOME model 
relative to conventional GNOME model. Resolution 
will go from 4 km to a target of 2 km.
◦ To be covered in year 2 in partnership with Jinlun Zhang 

UW
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Metrics:



 Completed review of studies of oil fate and transport in the arctic. 
Provide guidance to NOAA on how to incorporate oil weathering, bio-
degradation, dispersion, etc. within the arctic GNOME model. Identify 
gaps in knowledge. Also provide guidance to NOAA Office of Response 
Restoration on how to incorporate ice conditions within GNOME. Years 
1 and 2.

 ACHIEVED in year 1 – will continue in year 2.
 Completed development of the “Diagnostic Save Files” (or location 

files) using the high-resolution ocean currents and sea ice conditions 
generated from the Univ. of Washington ocean/sea ice modeling effort. 
Year 2.

 Year 2.

 Perform successful runs of GNOME model using the high resolution 
Diagnostic Save Files and compare output with that generated with 
conventional Diagnostic Save Files. Year 2.

 Year 2.

11

Milestones achieved



Key Stakeholder Engagement

 Mr. Kurt Hansen and Mr. Richard I Hansen from 

the USCG R&D Center, Mr. James Robinson and 

Mr. Mark Everett (US Coast Guard, 17th Coast 

Guard District), and Glen Watabayashi (NOAA 

Office of Response and Restoration).

 Have identified and engaged with Glen 

Watabayashi. Have reached out to Mr. Hansen 

and Mr. Hansen. TO DO!
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Stakeholders



 Lessons Learned:

 It is extremely valuable to reach out to 

stakeholders.

 It is extremely valuable to engage with 

researcher outside of the inner ADAC circle.
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Gaps and lessons learned.



 Continue to engage with NOAA Office of 

Response and Restoration.

 Provide additional suggestions on how to 

make GNOME Arctic-capable.

 Assist NOAA with GNOME development by 

trying out the new version of GNOME 

underdevelopment.

 Continue to engage with USCG R&D Center.

 Support NOAA by pursuing the under-ice oil 

spill modeling work.
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Next steps


