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Observations of waves from an ADCP
moored in ~40 m of water off Cannon
Beach in Yakutat (Figure 1) show a
vigorous wave climate dominated by
strong seasonal cycle and winter
storms.

The strong correlation between
the wave climate at Cannon Beach
and the Fairweather Buoy means
we can use the long term buoy
wave record (2001-2013) to
quantify expected seasonal and
inter annual variability at the site
using buoy data (Figure 7). The
annual mean in wave power at the
Fairweather buoy is 32 kW/m
and it ranges from >200 kW/m to
< 2 kW/m in the extreme. Wave
height at the buoy ranges from <1
m to >6 m. While the period of
the maximum wave energy ranges
between 13 s and ~4 s.

Wave power which
scales with wave height
(Figure 4, left) is
greatest in the winter
and smallest in the
summer. The mean wave
power for the record is
18 kW/m.
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Not shown: Yakutat’s electrical
load peaks in summer, when
available wave energy is lowest
(7 kW/m, Figure 4, right)

Figure 5, left

Figure 5, right

Waves (Figure 2, left) and wave
energy (Figure 2, right) propagate
from the SW perpendicular to the
coastline.

While, wave height at the ADCP
is correlated with local winds
recorded at the airport (Figure
8), comparison of nondimensional
wave age with local wind speeds
suggest swell dominates the wave
climate. Moreover, winds
recorded at the airport likely
miss many important localized
effects such as strong barrier
jets and other orographic wind
events.
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Wave height (Figure 3,
right) is greatest in the
winter and smallest in the
summer when storm
activity is lowest. Wave
heights exceeding 15 m
were recorded in Dec.
2013. The ADCP stopped
recording soon after this.

Comparison of the wave height as measured by the nearest NDBC wave
buoy (Fairweather) ~100 km distant from the ADCP and in 120 m of
water show strong agreement (Figure 5, left). The correlation
coefficient between the buoy and the ADCP is 0.8 (Figure 5, right).
Likely due to wave shoaling in shallow water, the shallower ADCP
frequently records higher wave heights than the deeper NDBC buoy.
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Figure 3, left
The variability in wave
height (Figure 3, left) is
greatest in the winter and
smallest in the summer.
Numbers at the top of
Figure 3, left indicate the
number of days in the
month data was recorded.

Wave power (a function of wave height and period) at the Fairweather
buoy closely tracks the wave power at the ADCP (Figure 6, left) with a
correlation coefficient of 0.84 (Figure 6, right).
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Preliminary SWAN model results using existing, sparse area
bathymetric measurements indicates we can expect similar wave
heights (Figure 9, left) inshore of the mooring as the topography
grades smoothly into the beach. Moreover we expect correlation
between waves at the mooring to waves over the shallower isobaths
to be high (Figure 9, right).
Summary, Conclusions and Ongoing work
•The wave climate off Yakutat is vigorous and robust enough to
support the community of Yakutat’s base electric load
•Further modeling of the area wave climate is in progress
•Improved bathymetry and an understanding of sediment transport
is needed before Yakutat can move forward with a wave energy
project.
• N. Kinsman (AK DG&GS) has initiated a program of beach
measurements that is being carried out by Yakutat area students
•As part of the ALFA project, the US DOE awarded UAF funds
to conduct a multibeam & sidescan sonar survey of the area in
2016.

