
Data Summary of NOAA's Hurricane Inner-core Radial Leg Flight
Penetrations 1957-1967, and 1969

By
William M. Gray and Dennis J. Shea

Department of Atmospheric Science
Colorado State University

Fort Collins, Colorado

October 1976



DATA SUMMARY OF NOAA'S

HURRICANE INNER-CORE RADIAL LEG FLIGHT PENETRATIONS 1957-1967, 1969

by

William M. Gray

Dennis J. Shea
1

Department of Atmospheric Science

Colorado State University

Fort Collins, Colorado

October, 1976

lpresent Affiliation: National Center of Atmospheric
Research, Boulder, CO



ABSTRACT

Observational information from approximately 100 aircraft flight missions

(533 radial legs) flown into and out of twenty-two hurricanes on forty-one

storm days over a twelve year period (1957-1967. 1969) by aircraft of the

NOAA's Research Flight Facility is presented for general reference of those

who have a need or interest in inner hurricane information. Most flight

missions were made between the 900 and 500 mb levels. 41 missions are avail

able in the upper troposphere. A list of previous research papers on this

flight information is also given.
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1. INTRODUCTION 2

The following hurricane and tropical cyclone National
Oceanic and Atmospheric Administration (NOAA) aircraft inner
core (center to radius of 100-120 km) gathered meteorological
data listings have been compiled for general reference informa
tion of those who have a need or interest in inner hurricane
information. Many millions of dollars has been expended by NOAA
in the gathering and processing of this special meteorological
data. This information ought to be made available to the meteor
ological community as a whole.

This data set represents most of the processed inner core
National Hurricane Research Laboratory (RFF) radial leg flight
missions into tropical cyclones during the decade of 1957 to
1966. Some additional data for hurricane Beulah (1967) and
Debbie (1969) is also included. The other approximately two
thirds of the RFF tropical cyclone flights data during this
period have not yet been processed or are unavailable in final
processed form. Some of this latter unprocessed information is
of less or marginal quality. This data set is the best and
most reliable of the flight information.

Data is portrayed along individual radial flight legs in
2~ nautical mile (n.mi.) intervals from 5 to 50 n.mi. radius.
Typically, 4 to 6 radial legs were generally flo"~ at one level
into and out of a tropical cyclone during a 4-8 hour period.
These radial legs are separately listed and have been vortex
averaged for each flight mission.

History. The National Hurricane Research Project (NHRP)
was established in the middle 1950's at the instigation of Con
gress following the devastating flooding caused by hurricane
Carol in the Connecticut Valley in 1954. Dr. Robert Simpson
(recent Director of the National Hurricane Center) waa the
driving force behind the initial organization and functioning
of the NHRP as it was then calledl. The first flights were

lIn 1960 the name was changed to the National Hurricane
Research Laboratory (NHRL).

accomplished in late 1956. Except for the year 1959 (during the
change over from Air Force to civilian aircraft) an almost con
tinuous monitoring of the hurricane by the Weather Bureau's
(now NOAA's) Research Flight Facility (RFF) was accomplished
in the decade from 1956 through 1966. From 1966-67 onward the
interest of NOAA has steadily shifted to hurrieane modifieation
and the typical radial or cloverleaf flight patterns have been
modified.

Character of Flight Missions. From 1957 through 1966 the
majority of flight missions were flown into the hurricane eye
and out again. This was repeated at individual flight levels
four to six times with a rather even balance between the storm
quadrants. Figures la-h show several typical flight patterns.
Most of these flights in and out of the hurricane occurred at
inner radii of less than 100 nautical miles (n.mi.). Voluminous
data is available from the center to the 50-60 n.mi. radius.
Beyond this radius the quantity of flight data drops off. A
small sample of individual radial legs 2 from two different layers
(900 to 700 mb and 700 to 500 mb) have been superimposed to il
lustrate this (See Figs. 2 and 3).

The data has been gathered by prop aircraft (B-50's from
1956 through 1958, and DC-6's from 1960 to the present). This
has restricted operations to below the 500 mb level. Also, due
to safety restrictions on low level flight missions most of the
data was taken above 900 mb. In this tropospheric range from
500 to 900 mb there have been approximately 700-800 radial legs
flown. Of these, the processed reliable data at this time comes
to 492 radial legs.

Upper tropospheric sampling was accomplished between the
180 and 260 mb levels by B-47 aircraft in 1957 and 1958 and by
a B-57 after 1960. The number of B-57 flights has not been large

2A radial leg is the portion of the plane's flight pattern
during which the plane was flying directly into or out of the
storm cneter. For example, the flight pattern shown in Fig. la
has six radial legs.
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