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Bora event variability and the role of air-sea feedback
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[1] A two-way interacting high resolution numerical simulation of the Adriatic Sea using
the Navy Coastal Ocean Model (NCOM) and Coupled Ocean/Atmosphere Mesoscale
Prediction System (COAMPS") was conducted to improve forecast momentum and heat
flux fields, and to evaluate surface flux field differences for two consecutive bora events
during February 2003. (COAMPS" is a registered trademark of the Naval Research
Laboratory.) The strength, mean positions and extensions of the bora jets, and the
atmospheric conditions driving them varied considerably between the two events. Bora 1
had 62% stronger heat flux and 51% larger momentum flux than bora 2. The latter
displayed much greater diurnal variability characterized by inertial oscillations and the
early morning strengthening of a west Adriatic barrier jet, beneath which a stronger west
Adriatic ocean current developed. Elsewhere, surface ocean current differences between
the two events were directly related to differences in wind stress curl generated by the
position and strength of the individual bora jets. The mean heat flux bias was reduced by
72%., and heat flux RMSE reduced by 30% on average at four instrumented over-water
sites in the two-way coupled simulation relative to the uncoupled control. Largest
reductions in wind stress were found in the bora jets, while the biggest reductions in heat
flux were found along the north and west coasts of the Adriatic. In bora 2, SST gradients
impacted the wind stress curl along the north and west coasts, and in bora 1 wind
stress curl was sensitive to the Istrian front position and strength. The two-way coupled

simulation produced diminished surface current speeds of ~12% over the northern
Adriatic during both bora compared with a one-way coupled simulation.
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1. Introduction

[2] Numerous modeling and observational studies of the
Adriatic Sea have emerged in the past several years. In
particular, field programs such as the Mesoscale Alpine
Programme (MAP, 1999), The Dynamics of Localized Cur-
rents and Eddy Variability in the Adriatic (DOLCEVITA),
European Margin Strata Formation (EUROSTRATAFORM)
and Adriatic Circulation, West Istria, and East Adriatic
Coastal Experiments (ACE, WISE, EACE) (all 2002—
2003) have motivated a fresh collection of synthesis studies
of the Adriatic region [Lee et al., 2005; Sherwood et al.,
2004]. The present research aims to explore and improve
model deficiencies that have been uncovered during the
scrutiny of model results in light of the recent 2002
2003 field campaigns. This work will also examine the
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atmospheric structure and oceanic response during two
consecutive bora events in January—February 2003 that
displayed contrasting characteristics.

[3] The downslope windstorms or “bora” that occur in
the Dinaric Alps during the wintertime have been well-
catalogued with respect to their synoptic settings. For
instance, bora episodes have long been categorized as
“cyclonic” (with a low situated over the Adriatic region
and typically cloudy conditions) or ‘“anticyclonic” (with a
high pressure system sitting over northern Europe and
commonly clear skies) based on the synoptic characteristics.
Cyclonic bora usually possess stronger winds than anticy-
clonic bora. Additionally, the boundary layer depth during a
bora may be shallow or deep, with anticyclonic bora often
being deep and cyclonic bora tending to be shallow [Defant,
1951]. Bora can be combination cyclonic/anticyclonic or be
driven by a frontal passage [Jurcec, 1988, 1989].

[4] It is only in the last several years that comprehensive
studies involving aircraft flight data, in situ data, and high-
resolution (<5 km) modeling have probed the mechanisms
and variability of these intense wind events, thus developing
a 3D picture of the atmospheric structure and its surface
expression over the Adriatic Sea. Recently, as part of the
1999 MAP experiment, Grubisic [2004] identified the bora
jets as terrain-locked features. The Trieste and Senj jets are
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