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Estimating aspects of the wave spectra of severe tropical
cyclonic storms (hurricanes, typhoons and cyclones) has im-
portant coastal-engineering applications, as well as the po-
tential to inform studies of marine ecology (KJERFVE et al.,
1986) and coral-reef geomorphology (BLaNCHON, 1997). How-
ever, accuracy in reconstructing a hurricane-generated wave
field via a widely used non-spectral model (BRETSCHNEIDER
and TaMAYE, 1976; U.S. ARMY CORPS OF ENGINEERS, 1977)
depends on an estimate of the radial surface-wind profile. In
turn, the wind profile is defined by shape parameters often
derived from a frequently unavailable observation: the dis-
tance from the storm’s center to the zone of maximum winds,
or radius of maximum winds R. Surprisingly, neither R nor
other information from which to derive wind profiles is in-
cluded in synoptic track archives.

In the absence of readily available information about R
with which to hindcast hurricane waves, there exist few rec-
ommendations about how to proceed. The value of R varies
widely between storms, as well as along each storm track,
and is at most only weakly correlated with routinely reported
observations (HOLLAND, 1980; SCHWERDT ef al., 1979). As a
consequence, numerous authors (e.g., SIMPSON and RIEHL,
1981; ANTHES, 1982; Rupp and LANDER, 1996) suggest using
an average of recorded values, often given as between 40 and
50 km. Most recently, Hsu and Yan (1998}, provide a value
- of 48 km based on published measurements of R for Atlantic
hurricanes of moderate intensity. In this note, I show that
their derivation is unfortunately incorrect and that when cor-
rected, their method still cannot, even in principle, provide a
more useful estimate than those suggested by previous au-
thors.

Hsu and YaN (1998), employing data on 59 Gulf-coast and
Atlantic hurricanes (Figure 1) published in SiMpsoN and
RIEHL (1981), first binned recorded values of R according to
ranges of central pressures that define each of the five cate-
gories on the Saffir/Simpson scale of hurricane intensity, The
advantage of this methodology is unclear. The Saffir/Simpson
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scale was developed to provide agencies a way of gauging
anticipated preventive and response measures, as well as de-
gree of structural damage (SiMPsON, 1974; SIMPSON and
RigHL, 1981); it provides no insight into hindcasting wind
and waves.

Nevertheless, with the discretized data, the authors go on
to find a relationship between central pressure and R. But
as shown previously (HArRI1s, 1958; HoLLAND, 1980; Simp-
soN and Riehl, 1981), R depends on pressure gradients, not
on central pressure. Using linear regressions and data on 122
hurricanes (Figure 1), SCHWERDT et al. (1979), sought poten-
tial associations between R and storm central pressure, as
well as latitude, forward velocity and track direction. Togeth-
er, these variables explained no more than 33% of the vari-
ation in observed R, with central pressure alone accounting
for less than 8% (SCHWERDT ef al,, 1979). The apparent re-
lation that Hsu and Yan find between central pressure and
R is undoubtedly due to the increased sampling error of their
smaller data set.

Following their binning procedure, Hsu and Yan derive a
mean and standard deviation for each category of hurricane
intensity. Then, excluding categories 1 and 5 because of small
sample size and to control for the perceived relation between
pressure and R, the authors compute from the means of cat-
egories 2 through 4 an unweighted grand mean for R (their
“composite mean”), as well as a standard error (their “stan-
dard deviation”). In addition to their misleading use of terms
and failing to weight for sample size in each category. anoth-
er important problem exists with their statistical approach.
The distribution of their data is asymmetrical and skewed to
the right (Figure 1). This results in their untransformed
grand mean providing a biased estimate of the data given
what they have set out to do. The ultimate goal of the esti-
mation procedure is to find the value in a distribution (i.e.
the estimated R) that best approximates a randomly chosen
but unknown member of the same distribution (the unknown
R of a hindcasted storm). But since the data are right skewed,
the few large R weight their estimate towards the less prob-
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Figure 1. Frequency distributions of radius of maximum wind R t(km)

from Atlantic and Gulf-coast hurricanes. Data from SiMrson and Rikns,
(1981+: dashed line, n = 59; and from SCHWERDT et af. (1979 : salid line,
n = 122, Data slightly offset for clarity.

able right tail of the distribution. In this situation, the ap-
propriate measure is a geometric mean, which for Hsu and
Yan's data is 41.25 km, rather less than their value of 48 km.

Finally, Hsu and Yan offer their estimate as a “more pre-
cise” estimate of R. However, increased precision of a poor
estimator (mean R) is not needed. The estimate they derive
cannot give “better [predictions of] deepwater significant
wave height and period” than those suggested previously,
since their method also cannot account for the considerable
observed variation in R (Figure 1). I applaud Hsu and Yan
for recognizing an important shortcoming of synoptic best-
track archives as a tool for hindcasting wind and waves and

share their desire to improve hindcasting procedures. How-
ever, greater accuracy (contra precision) in hindcasting waves
can only come at the cost of obtaining more information about
the shape of the radial wind profile of which R is only a max-
imum. To this end, there are efforts currently underway to
develop a best-track database that incorporates just such ad-
ditional information (C. Landsea, personal communication).
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