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ABSTRACT

Aircraft, land station, and buoy data were composited with respect to the center of Hurricane Alicia (1983)
for three 8-h periods corresponding to prelandfall in the open Gulf of Mexico, landfall in the Galveston area,
and postlandfall in the vicinity of Houston.

Comparison of the wind analyses before, during, and after landfall emphasizes the land-sea frictional asymmetry
at landfall. In addition, other asymmetries in the surface wind field and differences between the flight-level and
the surface wind fields are revealed. The asymmetric structure of the surface wind field may be interpreted as
having resulted from the combined effects of land-sea roughness differences, background environmental flow,
and storm translation. The land-sea frictional difference acted to oppose the mean vortex flow over land and
reinforce it over water. The southwest background environmental flow acted nearly parallel to the coastline,
producing surface inflow on the left side and outflow on the right side, while the effect of the storm translation
increased winds on the right and decreased winds on the left. At landfall, the analysis revealed a broad region
of high wind speeds and a mesoscale divergence—convergence couplet along the outer rainband axis just offshore
on the northeast (right) side of the storm. The outer rainband axis acted as an obstruction to the surface flow,
separating the warmer central core of the storm from the environment through which the storm moved. In
contrast to recent numerical model studies, surface convergence was also noted on the left side of the storm
just offshore, despite outflow at flight level.

Analyses of temperature, dewpoint, and equivalent potential temperature indicate that loss of the oceanic
heat and moisture source, combined with advection of drier air on the landward side of the storm, was responsible
for cooling and drying of the inflowing boundary layer air. Upon introduction of this air into the core convection
and vertical ascent, a decrease in the release of latent heat could then lead to cooling in the middle levels of the
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storm and a subsequent increase in the central sea-level pressure.

1. Introduction

A hurricane undergoes major changes when it moves
from an oceanic to a land environment. Landfall dras-
tically reduces the supply of heat and moisture believed
to be necessary for maintenance of the storm (Miller,
1964; Rosenthal, 1971). Frictional and thermal effects
over land may influence the future motion of the storm
(Moss and Jones, 1978) and produce features in the
mesoscale wind and precipitation structure that are re-
lated to the areas of heaviest damage (Powell, 1982;
Parish et al., 1982). The physical mechanisms asso-
ciated with the weakening of the hurricane at landfall
are of special interest to forecasters who must interpret
aircraft reconnaissance and coastal observations before
and during landfall for warning purposes. Such infor-
mation is also useful to engineers and planners for the
design of hurricane-resistant structures.

Since the advent of aircraft reconnaissance of tropical
storms and the National Hurricane Research Project
in 1956, much has been learned about the synoptic,
vortex, and mesoscale structure and dynamics of hur-
ricanes. Recently, with the advent of the NOAA WP-

3D instrumented research aircraft (Merceret and Davis,
1981), knowledge of mesoscale (e.g., Barnes et al., 1983;
Jorgensen, 1984; Marks and Houze, 1984) and vortex-
scale (e.g., Shapiro and Willoughby, 1982; Willoughby
etal., 1984) structure and dynamics has improved dra-
matically. However, the bulk of our knowledge is based
upon storm behavior over open water. Since overflying
land is too hazardous in landfalling hurricanes, we must
rely on relatively rare instances of hurricanes making
landfall in areas where sufficient observations are
available for surface analysis. In an effort to enhance
observations of landfalling storms, the Hurricane Strike
Project was initiated in 1978. The landfall portion of
Strike incorporates chase teams to record radar data
from the closest National Weather Service coastal radar
station and to collect poststorm surface meteorological
data from available sources. This program was suc-
cessfully launched in Hurricane Frederic (1979). Data
collected by the chase teams and research aircraft data
from offshore were analyzed to determine the transition
of the surface wind field and precipitation (radar)
structure as the storm made landfall (Powell, 1982;
Parrish et al., 1982).






