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ABSTRACT

Since 1982, the Hurricane Research Division (HRD) has conducted a series of experiments with research aircraft
to enhance the number of observations in the environment and the core of hurricanes threatening the United States.
During these experiments, the National Oceanic and Atmospheric Administration WP-3D aircraft crews release Omega
dropwindsondes (ODWs) at 15-20-min intervals along the flight track to obtain profiles of wind, temperature, and
humidity between flight level and the sea surface. Data from the ODWs are transmitted back to the aircraft and then
sent via satellite to the Tropical Prediction Center and the National Centers for Environmental Prediction (NCEP),
where the observations become part of the operational database.

This paper tests the hypothesis that additional observations improve the objective track forecast models that pro-
vide operational guidance to the hurricane forecasters. The testing evaluates differences in forecast tracks from mod-
els run with and without the ODW data in a research mode at HRD, NCEP, and the Geophysical Fluid Dynamics
Laboratory. The middle- and lower-tropospheric ODW data produce statistically significant reductions in 12-60-h
mean forecast errors. The error reductions, which range from 16% to 30%, are at least as large as the accumulated
improvement in operational forecasts achieved over the last 20-25 years. This breakthrough provides strong experi-
mental evidence that more comprehensive observations in the hurricane environment and core will lead to immedi-

ate improvements in operational forecast guidance.

1.Introduction

During this century, improved forecasts and warn-
ings, better communications, and increased public
awareness have reduced the loss of life in the United
States resulting from hurricanes. Over the past two de-
cades, the improvement in forecast tracks in the At-
lantic basin has averaged about 1% per year (McAdie
and Lawrence 1993), while the population in hurri-
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cane-prone areas has increased by 3%—4% per year
(Sheets 1990). Communities with limited escape
routes now require much more time for preparation
and evacuation than present warnings can reliably pro-
vide. Unless the rate of forecast improvements can be
accelerated, the downward trend of hurricane casual-
ties is not likely to continue.

Operational tropical cyclone forecasting is a sub-
jective process that combines conventional, satellite,
and reconnaissance observations with input from
objective prediction models (e.g., Aberson and
DeMaria 1994). Factors such as enhancements of
the observing network, development of new data
assimilation techniques, and improvement of model
resolution and physics contribute to increased model
accuracy and reliability and produce improved opera-
tional forecasts. When a hurricane poses a potential
landfall threat, one key element of the warning pro-
cess is the forecaster’s assessment of the likely model
errors. Therefore, as forecasters develop more
confidence in their improved objective guidance,
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