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ABSTRACT

Radio-transmitted synoptic data are used to determine the change brought about in the thermal structure
of the Atlantic Ocean by the passage of hurricane Betsy in 1965. Such data for sea surface temperature and
bathythermograph observations are regularly available from selected areas. Although they are not highly
accurate and their interpretation is difficult, they could be more widely utilized in synoptic oceanography,
as in this example and in oceanographic forecasting. The data for Betsy indicate thermal changes in the sea
similar to those described previously for hurricane Hilda where research data were used. They give evidence of
upwelling from 200 ft near the storm track, a 4F sea surface temperature decrease, and downwelling farther

away from the track.

1. Introduction

Recent studies by Leipper (1967) present a descrip-
tion of changes in the ocean brought about by hurricane
Hilda in 1964. O’Brien and Reid (1967) develop a theory
which, although it has a number of seriously limiting
assumptions, provides the best explanation to date of
some of the processes involved. From these studies, al-
though a number of questions remain unanswered, it
would appear that the ocean responds to a hurricane
first through the development of an Ekman type flow
which, in the Northern Hemisphere, leads to a diver-
gence of the ocean surface layers from the storm center
outward in all directions. Next, upwelling occurs along
the path of the storm to replace the diverging surface
layers, and finally, the outward flowing warm water con-
verges near the outer edges of the wind circulation and
leads through downwelling there to the formation of a
deep, warm mixed layer in the ocean. Most of the mixing
which occurs is in this outward moving water. It is
caused by the mechanical effect of the wind and by the
convection brought about by heat loss from the sea sur-
face to the atmosphere. The heat loss approximates
4000 gm cal cm™ day~!, which indicates the amount of
cooling of the mixed layer.

The analysis of the effects of hurricane Betsy upon
the Atlantic ocean was undertaken with radio-trans-
mitted data because they were the only data available
at the time and because analyses of this type, if success-
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ful, would have valuable applications in commercial
fisheries and in military problems. Also, since a change
in the ocean brought about by one hurricane may have a
significant influence upon the development and move-
ment of any second hurricane coming into the same area,
the results may be useful in hurricane forecasting as well
as in less extreme weather forecasting. Obtaining the
fully processed bathythermograph data is still a formi-
dable and time consuming effort. Until this is simplified,
the radio-transmitted information has important
advantages.

2. The data

Only two sources of data were utilized for this study.
Both provided information within hours after the ob-
servation. The first was the synoptic ship weather report
series consisting mostly of information from merchant
vessels and including sea surface temperatures, The
second was the series of temperature-depth observations
from bathythermographs collected at the U. S. Navy
Fleet Numerical Weather Facility at Monterey, Calif.,
in connection with its environmental data network
(Wolff, 1968 ; Kesel, 1968).

Both types of data have limitations. One is in accu-
racy, due to the fact that observations are taken by non-
scientific personnel. Also, errors may be introduced in
coding or in transmitting the radio messages. The po-
sitions often are computed by dead reckoning and may
not be exact. The BATHY message by which bathyther-
mograph data is transmitted does not provide the full
temperature-depth structure but only points at signifi-
cant depths. The data are collected and utilized in Fahr-






