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ABSTRACT 

Observations obtained from aircraft, buoys, ships and vertical soundings made on 9, 10 and 
22 February, 1986 during the Genesis of Atlantic Lows Experiment (GALE) are used to study 
the mean marine boundary-layer (MBL) structure over the cold coastal waters and the warm 
Gulf Stream. Different synoptic conditions prevailed on each day. The synoptic setting was 
characterized by prestorm conditions on 9 February and meso-low development on 10 and 
again on 22 February. Two convergence zones, one near the Gulf Stream and the other close 
to the coast were observed on both the days of cyclogenesis causing different stability conditions 
in the MBL near the coast and the Gulf Stream. The boundary-layer on 9 February was however 
well mixed . Temperature and humidity variances during prestorm conditions (9 February) 
generally followed the free convection relations. But on 10 and 22 February, in the presence of 
a meso-low, similarity relations do not appear to be valid for temperature and humidity vari
ances and fluxes. 

1. Introduction 

Large horizontal temperature gradients occur 
during winters off the coast of the Carolinas 
because of the existence of the Gulf Stream with 
a sea surface temperature of about 25°C. Coastal 
waters, on the other hand, have surface temper
atures typically in the range of 6 to 9°C. Land 
surface on the other hand can have surface temper
atures varying from 0 to l0°C depending on the 
time of the day. Such large variations in the surface 
temperatures cause sharp gradients in surface heat 
fluxes which in turn cause mesoscale variations in 
boundary layer structure and local convergences. 

Explosive east coast cyclones occur most fre
quently in winters near regions of strong sea 
surface temperature (SST) gradients (Sanders and 
Gyakum 1980). Occurrence of large surface heat 
and moisture fluxes in the vicinity of the Gulf 
Stream can have a significant effect on storm 
development. The fluxes increase the buoyancy of 
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the air in the boundary-layer, and enhance coastal 
frontogenesis. Coastal frontogenesis (Bosart et al., 
1972; Bosart 1975, 1981) and coastal cyclogenesis 
(Kocin and Uccellini 1985a, b; Bosart 1981; 
Sanders and Gyakum 1980; Sanders 1986) in this 
region have been studied extensively. However, 
even though it is generally acknowledged that the 
thermodynamic forcing of the Gulf Stream can 
play a role in the dynamics of both these phen
omena, until recently very little effort was devoted 
to the understanding the marine boundary-layer 
(MBL) processes. Numerical studies (Kuo et al., 
1991; Anthes et al., 1983; Atlas 1987; Uccellini 
et al., 1987) have indicated the importance of the 
MBL in causing rapidly deepening cyclones. There 
have been several observational studies of the 
marine boundary-layer structure during cold air 
outbreaks (Wayland and Raman, 1989; Rogers, 
1989;, Chou et al., 1986), but very few in disturbed 
conditions. 

Recently, the Genesis of Atlantic Lows 
Experiment (GALE) was conducted in the mid
Atlantic coastal region of the United States. The 
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