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Physical Physical 
OceanographyOceanography

studies are important for 
other disciplines

Sediment 
Transport studies 
(bottom currents)

Marine 
Acoustics & 

Marine Mammal 
Studies (water 

density)

Marine Chemistry 
(pollutants, nutrients)

Marine Biology & 
Ecology (nutrient & 

larvae transport)
Atmospheric Sciences 

(air quality, climate 
change)

Engineering: 
Structural Design, 

Platform 
Operations 

(waves, currents)

Social Studies
(environmental 
conditions and 

subsistence 
activities)

Oil Spill Risk 
Analysis

& Post-spill studies 
(currents)



Examples of ongoing studiesExamples of ongoing studies

Examples of ongoing/upcoming studies Examples of ongoing/upcoming studies 

Chukchi SeaChukchi Sea: 2 complementary studies: 2 complementary studies

Gulf of MexicoGulf of Mexico: shelf: shelf--slope sediment exchangeslope sediment exchange



Chukchi Sea StudiesChukchi Sea Studies

 Physical Oceanography of the Chukchi Sea Physical Oceanography of the Chukchi Sea 
(ongoing)(ongoing)

 Hanna Shoal Ecosystem Study (just kicked off)Hanna Shoal Ecosystem Study (just kicked off)



Information need:

•Model validation

•OSRA support

•NEPA analysis

•Oil spill contingency plans

Objectives:

•Characterize surface ocean 
currents 

•Compare HF radar-acquired 
observations against existing 
direct (ACDP) and indirect (CTD) 
observations.

Example 1
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Variables measured: Variables measured: 
Temperature, Salinity, Temperature, Salinity, 
Ice, Circulation, Ice, Circulation, 
Nutrients,Nutrients,
Chlorophyll.Chlorophyll.

 Brown lines: Brown lines: 
 locations of locations of 

hydrographic and hydrographic and 
zooplankton data zooplankton data 
collection;collection;

 Red dots:Red dots:
 location of mooringslocation of moorings





2.- Hanna Shoal Ecosystem Study
Started: September of 2011 (5 year study)



Multi-decadal time series (distribution of integrated water column 
chlorophyll (left panel) and benthic biomass (right panel) over four 
decades in the Pacific sector (from Grebmeier et al., 2006a).



Disciplines to be studied at and Disciplines to be studied at and 
around Hanna Shoal:around Hanna Shoal:

•• Physical: circulation and ice conditionsPhysical: circulation and ice conditions
•• Biological: conceptual food web modelBiological: conceptual food web model
•• Chemical: focus on denitrificationChemical: focus on denitrification
•• Sediments: hydrocarbons baselineSediments: hydrocarbons baseline
•• Interdisciplinary: impacts & feedbacks)Interdisciplinary: impacts & feedbacks)



3.3.-- ShelfShelf--slope sediment slope sediment 
exchange in the northern Gulf of exchange in the northern Gulf of 
Mexico during extreme eventsMexico during extreme events

Objectives
 Sediment response to extreme eventsSediment response to extreme events
 Areas (e.g., canyons) which are more prone to turbidity current Areas (e.g., canyons) which are more prone to turbidity current activity activity 
 Minimum flow speed triggering turbidity currents and sediment trMinimum flow speed triggering turbidity currents and sediment transportansport

Information Needs
•Oil spill & fate studies

•NEPA analysis

•Water quality and benthic communities studies



This BOEMThis BOEM--funded study builds on funded study builds on 
previously funded efforts by previously funded efforts by NOAA, NSF, NOAA, NSF, 

ONR ONR and and CSDMSCSDMS

-->   >   ONR funded several stages in theONR funded several stages in the
development of ROMSdevelopment of ROMS

-->    NSF funds the CSDMS>    NSF funds the CSDMS

-->    CSDMS is providing supercomputer            >    CSDMS is providing supercomputer            
time and coupling softwaretime and coupling software

-->   NOAA has been funding the coupling of    >   NOAA has been funding the coupling of    
of ROMSof ROMS’’ sediment and biogeochemical sediment and biogeochemical 
models.models.



5 km ROMS

1 km ROMS

TurbINS (a few meters resolution)

TENTATIVE GRID AND RESOLUTIONS



Mississippi Canyon Bathymetry

70 km



Turbidity Current down a submarine canyon 

Model simulation by Prof Meiburg’s lab (UCSB)
(Generic Canyon)



What’s in the works in Physical 
Oceanography at

Many studies in all regions of the OCS, 
e.g., multi-disciplinary, 4D, integrated study with 
gliders somewhere in the OCS.…partners 
sought!

?


