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Fig. 6. CDW dye on model level 12 (mid-depth) for 1 Novem- Fig. 7. CDW dye on the surface for 1 November 2002. Dye values
ber 2002. Dye values of 100 are undiluted CDW. The black line of 100 are undiluted CDW. The black line represents the position of

represents the position of the Ross Ice Shelf Front. the Ross Ice Shelf Front.
6 Discussion to the bottom. This vertical convection involves entrainment

. . . . which drags other waters deeper. Processes associated with
6.1 Topographic effect on intrusion locations polynyas are an efficient means to move surface properties to

) ) ) ) the bottom on the shelf, as well as, into the abyssal ocean.
Circulation at high southern latitudes responds to small scalq:ma"y it should be noted that polynyas tend to be small in

topography due to the small stratification and small radius of; a4 put can have global consequences due to the dense water
deformation. In addition, the strong flow at the shelf break is 5t they produce.

a critical element of the processes which move water from
the oceanic side of the shelf break to the shelf side. Fi-6 3 Climate chanae speculations
nally, the speed of the flow at the shelf break may change>: 9¢esp

due to external forcing (either local winds or global averaged o )
winds) which can affect the time variability of the onshore We are all aware of the changes now occuring in various parts

intrusions. For these reasons, it is important to design a nuf the atmosphere and ocean. These changes are modifying
merical grid with small grid spacing and to impose realistic the character of ocean water masses and their circulation. We

would like to offer some speculations on the possible effects
of these changes.

6.2 Effects of polynyas Under different surface forcing, the ACC is thought to
change its locationRyfe and Saenk@005 2006. If these

Polynyas are an important component of the dynamics andateral shifts occur, then the water being presented to the shelf
thermodynamics of high latitude ocean systems. In thebreak around the Antarctic will change. If different types of
Antarctic, they are important for creation of dense waters inwater move onto the shelf break then there can be radical
some areas. The main forcing mechanism for many polynyaghanges in the heat and salt fluxes as well as changes to the
is an offshore wind stress to clear the coastal area of newlpiological systems that depend on nutrients provided by these
created ice. Polynyas are mostly associated with land orogexchanges. In addition to changing the character of the water
raphy which channels winds across certain parts of the coastt the shelf break, increased surface forcing can give rise to
Polynya locations are thus fixed in space. an increased number of mesoscale eddiggf et al, 2009

Due to the strong exchange with the atmosphere, polynyasvhich has the potential to affect the volume of water cross-
are also locations of strong vertical convection which has theing the shelf break. These questions invoke dynamical sub-
effect of injecting surface waters deep into the ocean, oftertleties which are not easily analyzed analytically; detailed

bathymetry.
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numerical studies will be needed to untangle the importanimportant for exchange. Wind driven and bottom Ekman
effects of changes in surface forcing of the ACC. layer exchange are argued not to be important.

Varying speed of the ACC, without shifts in location, can A numerical model for the Ross Sea continental shelf is
lead to a different type of water being available for exchangeused for more detailed evaluation of cross-shelf exchange.
at the shelf break. These changes in the vertical structure ofnalysis of salt and temperture distributions show persistent
the ACC influence the location of surfacing of various deepexchange at certain locations controlled by bottom topogra-
water masses which can have locally important effects orphy. An artificial dye is use to mark CDW to better analyze
coastal systems. These differences can affect the atmosphetfee influence of the oceanic water, even in diluted amounts.
creating a feedback loop to modify these exchanges. Model results show a vigorous onshore flux of oceanic wa-

One effect of increased exchange of water across the shelfr across the shelf break both at depth and at the surface as
break is warmer subsurface water on the shelf. Changes iWell as creation of dense HSSW by coastal polynyas in the
the winds may also lead to more vertical mixing and loss ofwestern Ross Sea. Salinity distributions indicate movement
this heat to the atmosphere. However, if this water moves®f HSSW both northward to the shelf break and southward
under ice shelves quickly enough to retain most of its ex-under the Ross Ice Shelf.
cess heat, then it can increase the melt rate of the bottom of As part of this study, it was determined that for an ocean
the ice shelves. A number of research programs are lookingirculation model to simulate processes at high southern lat-
at these exchange processes both with observations and witfides, it needs to have high spatial resolution, realistic ge-
theoretical calculations. Removal of ice shelves can fundaometry and bathymetry. Grid spacing must be smaller than
mentally alter the water structure and circulation of variousthe first baroclinic radius deformation (a few km). Because
coastal areas. Changing the floating end of glacial ice car®f flow-topography interactions, bathymetry needs to be well
impact the rate of movement of the whole ice sheet. In adrepresented at these same small scales. Atmospheric forcing
dition, the newly ice-free ocean areas can exchange heat argPnditions also need to be given at a similar small spatial
moisture with the atmosphere which can influence its circu-resolution (a few km) in order to represent orographically

lation. Whether these changes will amplify or diminish the controlled winds (coastal jets) and katabatic winds. Further-
cross shelf exchange is at present unknown. more, daily, if not more frequent, surface fluxes must be im-

The changing strength of katabatic winds can have an imbosed for a realistic surface mixed layer. Sea ice and ice
portant effect on the size, location and even existence ophelves bothisolate the ocean from the atmosphere, and mod-

polynyas around the Antarctic continent. Katabatic winds!fy the character of water masses by freezing and melting.
respond to changes in the atmosphere since they are due to _

dense dry air created on the polar plateau which drains tds“:k”o"f"lflsgeénggf\ﬂ‘s BEDMtAP h(ztat?/ was ptrov?ed COL;;'
the coast by various paths controlled by orography. Change§sY ©' the consortiumnttp:/fwww.antarctica.ac.u
in the den>slity of thg air on the pIatgau v?/ill pch);lnge tf?e asresearch/data/access/bedmapghe AMPS data was provided

di drivi h f o he | 20 by John Cassano and AMPS is supported by US National Science
pressure gradients driving these flows. Over the last tc?:oundation support to NCAR, Ohio State University and the Uni-

200years, there has been no persistent temperature chang&sity of Colorado. Computer facilities and support were provided

at South Pole although some warming is occuring over Weshy the Commonwealth Center for Coastal Physical Oceanography.
Antarctica Mayewski et al, 2009. Given the importance of  This work was supported by the US National Science Foundation
polynyas in creating dense water, these changes to katabatgrant OPP-03-37247.

winds may have far reaching effects on the strength of the

ocean overturning circulation. Latent heat release over thd=dited by: J. A. Johnson

ocean is likely to have an influence in the lower atmosphere

over the polynya but it is unknown if this will feedback on

the dense air created over the Antarctic Plateau. References
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