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ABSTRACT

The influence of Hurricane Gloria (1985) on the environment is investigated by comparing hurricane model
integrations either including or excluding the hurricane in the initial condition. Results for three cases of Gloria
at different states of development are presented. The hurricane’s cumulative influence is identified as the differ-
ences between the hurricane and nonhurricane integrations. Throughout the integration period, area with sea
level pressure differences exceeding 1 hPa in magnitude expanded in each of the three cases and was centered
at the hurricane location. The influence radius of the storm, which was determined from the sea level pressure
difference ficld, eventually reached approximately 1500 km in all cases. Comparisons of the sea level pressure
differences among the three cases showed that the expansion rate differed for each case but was only weakly
related to the intensity or intensity change of the particular storm.

The comparisons of the wind and temperature fields from the hurricane and nonhurricane integrations indicated
that the areal extent of the hurricane’s influence was much larger at the upper layer than at the lower layer. A
stronger anticyclonic circulation and relatively warmer temperatures developed at the upper layer in the hurricane
integration compared to the nonhurricane fields. These upper-layer changes extended over an arca comparable
in size with the sca level pressure differences. These general features were identified in all three cases.

At the lower layer, the differences between the hurricane and nonhurricane wind and temperature fields showed
the impact of hurricane on the passage of a cold front over the eastern United States. Apparently, the hurricane’s
cyclonic circulation at the lower layer affected the movement of the front approaching from the west. The frontal
passage was delayed north of the storm in the hurricane integration because of the reduction in the eastward
component of the wind. To the south of the hurricane, the westerly winds were enhanced to accelerate the front
movement. There were related changes in the fields of precipitation and the low-level temperature; for example,
southwest of the hurricane, there was a reduction in the accumulated frontal precipitation in the hurricane
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integration because of the faster frontal movement.

1. Introduction

An interesting and complex aspect of tropical cy-
clone forecasting is to determine the effects of inter-
actions between the tropical cyclone and its environ-
ment. Examples of relatively straightforward interac-
tions include the decay of a tropical cyclone after
landfall or upon encountering colder sea surface tem-
peratures. The synoptic-scale flow is also observed to
influence the intensification or decay of tropical cy-
clones. Tropical cyclones typically weaken after enter-
ing regions of strong vertical wind shear. Molinari and
Vollaro (1989) have linked the intensification of de-
veloping tropical cyclones to interactions with upper-
troposphere vorticity maxima. Most studies along these
lines consider only the modifications to the tropical cy-
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clone due to the environment. In general, however, in-
teraction implies influence in both directions; modify-
ing the environment as well as the hurricane. Certainly,
the passage of a hurricane has an enormous impact on
the areas within the region of high winds and torrential
precipitation associated with the eyewall. Farther from
the storm center, the degree of the hurricane’s influence
on its environment is less intense and is more difficult
to distinguish from general changes in the environment.
What changes can be induced in the environmental
flow as a result of the hurricane forcing?

A composite study by Frank (1982) of the western
Pacific and West Indian tropical cyclones showed that
the presence of mature tropical cyclones was identifi-
able out to 1600 km from the storm center. The
strengthening of the upper-level anticyclone was the
feature of the composite tropical cyclone with the
strongest signal at this large radius. This study also con-
sidered the possible impact of tropical cyclone passage
in terms of modifying the atmospheric environment ei-
ther favorably or unfavorably for tropical cyclone gen-
esis and development. The composite results suggested
that vertical shear patterns of the environmental winds
after the passage of tropical cyclones were favorable






