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Abstract

The Hurricane Research Division (HRD) is NOAA’s primary
component for research on tropical cyclones. In accomplishing
research goals, many staff members have developed analysis proce-
dures and forecast models that not only helpimprove the understand-
ing of hurricane structure, motion, and intensity change, but also
provide operational support for forecasters at the National Hurricane
Center (NHC). During the 1993 hurricane season, HRD demon-
strated three important real-time capabilities for the first time. These
achievements included the successful transmission of a series of
color radar reflectivity images from the NOAA research aircraft to
NHC, the operational availability of objective mesoscale streamline
and isotach analyses of a hurricane surface wind field, and the
transition of the experimental dropwindsonde program on the periph-
ery of hurricanes to a technology capable of supporting operational
requirements. Examples of these and other real-time capabilities are
presented for Hurricane Emily. :

1. Introduction

An essential part of the mission of the National
Oceanographic and Atmospheric Administration’s
(NOAA) Hurricane Research Division and its prede-
cessor organizations (hereafter HRD) has been op-
erational support for forecasters. Soon after the for-
mation of the first federally funded hurricane research
group in 1956, the division helped support the estab-
lishment of additional radiosonde stations in the Car-
ibbean Basin, the mounting of cameras on coastal
radars, and the installation of Weather Surveillance
Radar-1957 (WSR-57) systems. HRD staff tested
subjective techniques forimproving synoptic analyses
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in the Tropics and examined the usefulness of verti-
cally averaged winds for optimum forecasting of storm
motion. Former directors of the organization Simpson
(1980) and Gentry (1980) summarizedimportantevents
during HRD’s first 25 years.

Hurricane track forecasts began to improve soon
after the research group, initially located in West Palm
Beach, Florida, moved into the same building with
forecasters at the National Hurricane Center (NHC) in
Miami. During the eight years following collocation,
Dunn et al. (1968) documented 10% and 12% reduc-
tions in the errors of the official 24-h hurricane fore-
casts in two oceanic areas adjacent to the Gulf and
Atlantic coasts of the United States. They attributed
the reduction in forecast track errors to close coopera-
tion between researchers and forecasters and im-
proved objective forecast techniques. Neumann’s
(1981) normalization of track errors from 1954-80
confirmed the forecast improvement. Although physi-
cal separation occurred in 1983, HRD has maintained
space at NHC for development work.

HRD developed or supported development of hur-
ricane track forecast models during the 1960s. The
first models used statistical regression techniques
(e.g., Miller et al. 1968) and were operational from
1964 t0 1987. Project funds supported development of
the first operational barotropic hurricane track fore-
cast model (Sanders and Burpee 1968), which be-
came operational in 1969. Later versions of the model
provided guidance to forecasters through the late
1980s. The National Meteorological Center (NMC)
has had the responsibility for new dynamical track
models (e.g., Mathur 1991) since the early 1970s. As
part of this responsibility, Lord (1991) added a syn-
thetic vortex to improve the definition of the initial
vortex in NMC’s operational Global Spectral Model.
Development of new operational hurricane modeling
capability within NOAA is in progress atthe Geophysi-
cal Fluid Dynamics Laboratory (GFDL) and HRD.
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