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The 2004-2008 hurricane season in the Gulf of Mexico (GOM) saw several exceedances
of what was regarded, prior to that period, as the 100-year significant wave heights
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measured SWHs are associated with a recent storm, the name has
been included. It is clear that, at seven of the buoy locations
(42001, 42,003, 42,007, 42,019, 42,035, 42,039, and 42,040) max-
imum measurements for the 2004-2008 hurricane seasons are
larger than previous maxima. While the differences are marginal
at some of the buoy locations, they are substantial at three loca-
tions (42039, 42,040, and 42,007): the previous largest SWH
recorded at these locations were 9.3 m (in 1998), 10.8 m (in 1998),
and 4.9 m (2002), respectively. Although two of these locations
have relatively short datasets, the differences are notable at the

1 Introduction

Until recently, significant wave heights (SWHSs) corresponding
to the 100-year return period used for the design of various oil
and gas facilities in the Gulf of Mexico (GOM) were of the order
of 11 m (API [1]; Palao et al. [2]; Panchang et al. [3]). During
the years 2004-2008, however, the GOM (shown in Fig. 1) expe-
rienced waves of unusual height relative to the “extreme” condi-
tions. For instance, during Hurricane Ivan in 2004, SWH’s of
the order of nearly 16 m were recorded by a National Data Buoy
Center (NDBC) buoy before it malfunctioned; and, SWHs as large
as 17.9m (corresponding to “maximum” wave heights of approxi-
mately 27.9m) were recorded by Wang et al. [4], who suggest
that even larger waves may have occurred. Comparably large
(and at some locations, larger) wave heights, well in excess of the
100-year return period estimate, were recorded again during
Hurricanes Katrina (Sept. 2005), Dennis (July 2005), Rita (Sept.
2005), and Ike (Sept. 2008). The extreme storm surge, wind, and
wave conditions, which have been documented and analyzed in
part by Hovis [5] (2005) and by Panchang and Li [6] (2006),
caused extensive damage to the numerous oil and gas facilities in
the Gulf of Mexico [7].

The National Data Buoy Center (NDBC) maintains eleven
wave buoys in the GOM (Fig. 2) that provide wave data for
time periods ranging between 7 and 33 years. Table 1 provides a
summary of these data and includes the highest and second high-
est SWHs recorded at the buoy locations. When the maximum
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Fig.1 Gulf of Mexico, map and bathymetry (m)
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