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Dataset Description

A 2D Model of Georges Bank in the Summer, Forced Only By M2
Tides

Contact: ). Pringle
pringle@poto.ucsd.edu

This 2D model of Georges Bank was developed by Dr. Changsheng Chen of the University of Georgia, and has
been described in Chen et al. (1995), Chen and Beardsley (1995), and Franks and Chen (1996). It is based on
the Ecom-si code described in Blumberg and Mellor (1987). It is run with a uniform summertime stratification
of 0.03 degrees Celsius per meter, and, in the movies below, has been forced with the M2 tides and run until
the density field has reached a steady state (averaged over a tidal cycle). The model has 61 levels in the
vertical, and has 1 km horizontal resolution. The vertical turbulence closure is a full level 2.5 Mellor Yamada
scheme.

The particle tracking code used to produce the movies below were written by J. Pringle based on routines
kindly provided by Changsheng Chen.

Playing the movies below:

The movies below are in the .flc format- Instruction for playing these movies can be found on the USGS web
page.

If your link to the Internet is slow:

All of the movies and this page can be downloaded as a compressed tar file for those with slow links- this is
much faster since the combined tar file is one-third the size of the files individually.


https://www.bco-dmo.org/dataset/2399
https://www.bco-dmo.org/project/2037
https://www.bco-dmo.org/program/2012
https://www.bco-dmo.org/person/50441
https://www.bco-dmo.org/person/50380
mailto:pringle@poto.ucsd.edu
http://woodshole.er.usgs.gov/operations/modeling/flc.html
http://globec.whoi.edu/data/jpringle/movies.tar.gz

Movies of the Flow, Temperature, and Vertical Mixing Fields

The flow, temperature, and vertical mixing coefficients for temperature are shown below for four
portions of the model domain:

i i) Georges Bank Crest- Note the tidally modulated vertical mixing, and the
vertical phase lags in the velocity fields caused by friction. These interact with the horizontal density
gradients to create unstable stratification on the bank for part of each tidal cycle. [6.4Mbytes]
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Sy Er ) Northern Flank- Note the strong vertical phase shifts in the cross bank
velocity over the steepest part of the bank- These are driven by intense horizontal pressure
gradients formed when less dense water is pulled off the bank by tides. These phase shifted
currents lead to unstable stratification and strong vertical mixing over the steepest portions of the
north flank. [The line contours in the plots of vertical diffusivity represent diffusivities of 0.25, 0.5
and 0.75 meters squared per second]. [3.8MBytes]
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o Northern Flank, extended- Same as the above movie, but the region
displayed has been shifted 35 km northward to better illustrate the generation of internal tides.
[3.8Mbytes]
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i i) Southern Flank- Again, notice the internal tide generation and frictional and
buoyancy driven vertical phase lags in the velocity fields and the tidally modulated mixing.
[2.7Mbytes]

Movies of Float paths


http://globec.whoi.edu/globec-dir/more/moreweb/jpringle/pofeildtop.flc
http://globec.whoi.edu/globec-dir/more/moreweb/jpringle/pofeildnb.flc
http://globec.whoi.edu/globec-dir/more/moreweb/jpringle/pofeildiw.flc
http://globec.whoi.edu/globec-dir/more/moreweb/jpringle/pofeildsb.flc

The movies below show the paths of particles released in several columns over the bank. The floats
are moved both by the mean currents and the turbulent velocities which are parameterized in the
model by vertical diffusivities. The movies run for two tidal cycles.

bank crest at tidal cycle 10004

N W
cToas shore distanee. km Georges Bank Crest- Notice the horizontal dispersion of the particles
caused by vertical mixing and horizontal shear flows. This leads to an effective horizontal diffusivity
of 40-80 meters squared per second. [29Mbytes]

northern bank at tidal cyele 10004
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T o i aliinem ™ Northern Flank- Notice the cross-bank transport of particles in the bottom
boundary layer over the steepest portion of the bank (Chen and Beardsley, In Press), and the
shear/strain dispersion elsewhere in the bottom boundary layer. Also notice the lack of a net motion
over a tidal cycle of particles in the well stratified regions. [29.3Mbytes]

womthern bank at tidal cyele 10,004
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Ta

rom ohor disttnce. ki Southern Flank- Note the difference in the horizontal dispersion of the
particles in and out of the bottom boundary layers- The presence of vertical stratification inhibits
vertical mixing and thus inhibits the shear/strain horizontal diffusion mechanism. Also notice the lack
of any mean cross bank motion of particles in the bottom boundary layer. [8.7Mbytes]
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Data Files


http://globec.whoi.edu/globec-dir/more/moreweb/jpringle/coloumntop.flc
http://globec.whoi.edu/globec-dir/more/moreweb/jpringle/coloumnnb.flc
http://globec.whoi.edu/globec-dir/more/moreweb/jpringle/coloumnsb.flc

File

2dmodel_m2only.csv(Comma Separated Values (.csv), 1.67 KB)
MD5:fc9dae9415a0c81f9ebef6d7b462ea8c

Primary data file for dataset 2399

[ table of contents | back to top ]

Parameters

Parameter Description Units
file

A link to the file

title

description text
Short description of movies from the model runs.

location
An HTML link to the file
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Deployments

lab_UNH-model
Website https://www.bco-dmo.org/deployment/58056
Platform UNH

Start Date |1999-01-01
End Date 2011-10-01

Description | model results
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Project Information
U.S. GLOBEC Georges Bank (GB)

Website: http://globec.whoi.edu/globec_program.html

Coverage: Georges Bank, Gulf of Maine, Northwest Atlantic Ocean

The U.S. GLOBEC Georges Bank Program is a large multi- disciplinary multi-year oceanographic effort. The
proximate goal is to understand the population dynamics of key species on the Bank - Cod, Haddock, and two
species of zooplankton (Calanus finmarchicus and Pseudocalanus) - in terms of their coupling to the physical
environment and in terms of their predators and prey. The ultimate goal is to be able to predict changes in the
distribution and abundance of these species as a result of changes in their physical and biotic environment as
well as to anticipate how their populations might respond to climate change.

The effort is substantial, requiring broad-scale surveys of the entire Bank, and process studies which focus
both on the links between the target species and their physical environment, and the determination of


https://www.bco-dmo.org/deployment/58056
http://globec.whoi.edu/globec_program.html
http://globec.whoi.edu/globec-dir/about_georges_bank.html
http://globec.whoi.edu/images/haddock103.07.gif
http://globec.whoi.edu/images/calanus-finmarchicus.html
http://globec.whoi.edu/images/pseudocalanus.html
http://globec.whoi.edu/images/targetpp.gif

fundamental aspects of these species' life history (birth rates, growth rates, death rates, etc).

Equally important are the modelling efforts that are ongoing which seek to provide realistic predictions of the
flow field and which utilize the life history information to produce an integrated view of the dynamics of the
populations.

The U.S. GLOBEC Georges Bank Executive Committee (EXCO) provides program leadership and effective
communication with the funding agencies.
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Program Information
U.S. GLOBal ocean ECosystems dynamics (U.S. GLOBEC)

Website: http://www.usglobec.org/

Coverage: Global

U.S. GLOBEC (GLOBal ocean ECosystems dynamics) is a research program organized by oceanographers and
fisheries scientists to address the question of how global climate change may affect the abundance and
production of animals in the sea.

The U.S. GLOBEC Program currently had major research efforts underway in the Georges Bank / Northwest
Atlantic Region, and the Northeast Pacific (with components in the California Current and in the Coastal Gulf of
Alaska). U.S. GLOBEC was a major contributor to International GLOBEC efforts in the Southern Ocean and
Western Antarctic Peninsula (WAP).

[ table of contents | back to top ]

Funding

Funding Source Award

National Oceanic and Atmospheric Administration (NOAA) | unknown GB NOAA
NSF Division of Ocean Sciences (NSF OCE) OCE-0219709
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http://globec.whoi.edu/globec-dir/EXCO.html
http://www.usglobec.org/
https://www.bco-dmo.org/award/54626
https://www.nsf.gov/awardsearch/show-award?AWD_ID=0219709
https://www.bco-dmo.org/award/54761

