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LONG-TERM GOAL

My long-term goal is to evaluate the effects of sea ice on the siaéith and circulation in and

arownd Barow Canyon. In addition, | wamb quantify the sabalance and salt transport in connection
with surface salinjection fom winter polynyasn the Chukchi Sea and Baw Canyon rgion. The
shortterm goal is to use a stand-alone ocean modelptigeterm goal is teepeathe numerical
experments using &lly coupla ice-ocean model.

OBJECTIVES

Undermy previous grant, | used a high ation model of the Gukch and Beaufort Seas provde
a beter dynamical undetanding of theflow in and aound Barow Canyon (Signorini et al1,997).
An anaysis of the along-canyon dynanbealance using simuled fields suggets thatthe non-linear
interaction of the vaable bardropic flow with the steepapography is the prinmg mechanism for
bringing Atlantic waterto shallower depths within the canyon. In my previous studsol ahalyzed
the rdative impotance of the batropic andbaroclinic commnents on thenomentum balance and
stratification in Barrow Canyon. My pmary obectivein this new study is to evaluate the effects of
air-ice-ocean interactions on the dynesrof Barrow Canyondw. Of primary concern is the
interaction of high sality wateroriginating from brine ejection in winter polynyas with the regmin
dynamcs.

APPROACH

The hgh resoldion (1-5km) model consis of a threedimensional, rigidit, primitive equation ocean
model developed atuRgers Univesity (SPEM vesion 5.1). he geographic domain of myusly is
shown in kgure 1. The solidine is the gid boundary for th@cean model. The ocean modefosced
by suface st flux daily fields obtanedfrom the algoritm descibedin Cavalieri and Martin [1994]
using ECMWFmeteoological data and SSMimages. Dr. Don Cavaii of NASA/GSFCis

providing hdp to this prgect with no cestto ONR. We have identified 2 very larg events in Jauary-
February, 1997. | am modeling the effects of these two events on thiataine and alt transprt
within the Barrow Canyon area.igbre 1 shows the surface sHilix distribution during the February
18, 1997, polynya evenin(units of 10 kg/d). The crossem Figure 1 showhelocations of the SSM/I
25«kmresoldion pixels, whie the solid circles are the grid points of the ECMWF modghdu The
model isforced on its western boundary with a coastal jet.tidm®sportof this coastal jebff Cape
Lisboumeis about 13 of the nothward transporthrough Bering &ait (Dr. Tom Weingaimer's
peronal communication). The Bag Srait transport is obtaineflom alinear regression beeen
wind speed (190T) and nothward transport in the Beringr&it (Coachman and Aagaard 988).
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WORK COMPLETED
The accomplished tasks so far are:

1. The model grid and bathymetry have been implemented and tested

2. ECMWEF wind and temperature data were obtained and unpacked for use in the salt flux calculation
and model forcing

3. The daily salt flux fields have been calculated and gridded onto the model domain

4. Coachman and Aagaafd988] wind vs. transport regression for the Bering Strait was used to
prepare a time series of transport to force the model on its western boundary

5. Atest run of about 10 days was completed to evaluate the initial model response to the forcing
fields

RESULTS

There are no final results yet. After the results from the initial run are analyzed, | will prepare a longer
run (20-30 days) to evaluate the impact that the salt sources from the polynyas have on the
stratification and circulation, and their interaction with the coastal flow.

IMPACT/APPLICATIONS

The study of the effects of dense water formation in polynyas, and its impact on the coastal dynamics,
has been done in the past with the use of process-oriented numerical experiments (for example,
Chapman and Gawarkiewi¢z995]) in a idealized bathymetry and forcing. These studies were very
insightful in the understanding of the dynamics of dense water plumes and contributed significantly to
our understanding of polynya effects in the coastal stratification and circulation. | want to carry this
understanding a step further in terms of realistic geometry and external forcing. The model experiment
will be conducted using daily surface salt flux forcing from SSM/I analyses and daily wind-driven
transport to hindcast the effects of polynyas on realistic temporal and spatial scales.

TRANSITIONS

No transitions are applicable since the work is in progress.

RELATED PROJECTS

The more recent process-oriented studies of Chapman and Gawarkiewicz (WHOI), and the work of
Mianchow (Rutgers) in Mackenzie Canyon, are the most closely related projects. | am in periodic
contact with these investigators to ensure that there is a mutual benefit in our efforts.
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Figure 1. Map showing the geographic domain of the model. The color scale shows the polynya
surface salt flux (107 kg/d), the crosses represent the center of the SSM/I pixels, the solid line shows
the model's grid domain, and the solid circles show the location of the ECMWEF grid points.
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Figure 2. Sea ice concentration
for February 18, 1997 from SSM/I data.




