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Hurricane Matthew

Wave Observations

• Strongest storm of the 2016 Atlantic hurricane season
• First Category 5 in the Atlantic basin since 2007

Hindcast Comparison
Hs values from NOAA’s Operational Wave Watch III output vs. Hs values computed from the station buoy
data record centered within 30 minutes following each hindcast.
Mean slope was computed by least squares linear regression for each storm-centered quadrant (i.e.
quadrant 1 is NE of the storm eye, increasing clockwise), for storm eye locations within 8 degrees of arc
(~900 km) of each station.

WW3 modeled wave conditions accurately
during the storm’s approach (q4) but
under-predicted Hs following storm’s passage
(q2, although the buoy unmooring may also
have been a factor).

WW3 under-predicted Hs for all quadrants.
Shelf is wide here and bathymetric effects
may be a factor.

The storm eye passed to the south of these stations as it
weakened below Category 1 Hurricane threshold. For all three
sites, WW3 similarly under-predicted Hs values during the
passage of the storm, actual Hs values were typically at least
125% of the WW3 Hs values.

Figure 2. Significant wave height (Hs) measured by CDIP wave buoys October 6-11, 2016 (all times UTC).
For each buoy, Hmax arrival time and amplitude are indicated. Where available, NOAA’s operational WW3
and NWPS predictions are shown. Buoys are displayed in order from south to north.

WW3 modeled storm wave conditions accurately.

WW3 under-predicted Hs for all quadrants.

Figure 3. Scatter plots of Hs values from WaveWatch III hindcast
vs. buoy data analysis for stations south of Cape Hatteras,
separated by quadrant of station location relative to hurricane
eye location. Mean slope for each quadrant is indicated.

Figure 4. Scatter plots of Hs values from WaveWatch III hindcast
vs. buoy data analysis for stations north of Cape Hatteras,
separated by quadrant of station location relative to hurricane
eye location. Mean slope for each quadrant is indicated.

Coastal Data Information Program (CDIP)
• CDIP is a wave monitoring network along United States coastlines.
• Established 1975
• Primary funding comes from the U.S. Army Corps of Engineers (USACE).
• Several sites analyzed here are cost shared with the U.S. Navy and National Oceanic Atmospheric
Administration’s U.S. Integrated Ocean Observing System (NOAA IOOS), and the US Navy.
• Datawell Waverider moored directional wave buoys are the wave sensors.
• Sensitive to wave motion period range 2 sec < T < 30 sec
• Waveriders report their continuous wave observations in 27 minute segments.
• Data telemetry is via Iridium.
• Data quality control is applied prior to dissemination to NOAA/NDBC/NWS.
• These data streams are converted into a variety of standardized data products by CDIP at the Scripps
Institution of Oceanography, University of California, San Diego, and are available in near-real time.
• At present, CDIP’s network consists of ~70 buoys.

Figure 1. Wave buoy locations offshore eastern United States. Hurricane Matthew eye locations and
storm intensities from NOAA’s National Hurricane Center. Dates and times are UTC October 2016.
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