CDIP Wave Observations During Hurricane Matthew

. S , . :
James Behrens, Eng Tgrrllll,Ju.Ilar.ma Ii(])omas, Da\éld UCsaf\tel, Iélchar?ESeymou1r, Robert E. Jensen US Army Corps
cripps Institution o c.eanog.rap Y, rmy LOrps or cngineers of Engineers®
jb@cdip.ucsd.edu

coastal data information program

Wave Observations

FORT PIERCE, FL _ _ CAPE CHARLES, VA

Hurricane Matthew Hindcast Comparison

- Strongest storm of the 2016 Atlantic hurricane season
- First Category 5 in the Atlantic basin since 2007
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Hs values from NOAA's Operational Wave Watch Ill 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.
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The storm eye passed to the south of these stations as it
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: :3 1.0157 o | ’ 33 0.89211 passage of the storm, actual Hs values were typically at least
C ’ 125% of the WW3 Hs values.
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Wave Buoy
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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.
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* WWS3 under-predicted Hs for all quadrants.
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| MASONBORO INLET, NC (17 m) (L) o Figure 3. Scatter plots of Hs values from WaveWatch Il hindcast Figure 4. Scatter plots of Hs values from WaveWatch IIl hindcast
’
8:1719/6.48m/9.4s/4.23 m 9 0CT 1200 Maximum recorded wave heights during October 2016 Hurricane Matthew event (listed from south to north). vs. buoy data analysis for stations south of Cape Hatteras, vs. buoy data analysis for stations north of Cape Hatteras,
10} separated by quadrant of station location relative to hurricane separated by quadrant of station location relative to hurricane
é} | ONSLOW BAY OUTER, NC (30 m) Station name uTC Hmax | Tmax Hs Tp Dp Delay | Hmax/ eye location. Mean slope for each quadrant is indicated. eye location. Mean slope for each quadrant is indicated.
b (DD-HH) (m) (s) (m) (s) (deg) (hr) Hs
9 OCT 0000 | 8:2032/10.23m/10.2s/6.12 m
Fort Pierce, FL 07-06 | 10.10 11.7 6.33 11.76 069 1.19 1.60
Cape Canaveral Nearshore, FL 07-08 5.45 9.4 3.89 14.29 119 1.03 1.40
| WILMINGTON HARBOR, NC (13 m) Fernandina Beach, FL 07-19 | 893 11.7 5.67 13.33 123 -1.36 1.57
8:1742 / 7.59 m / 13.3s / 541m Wilmington Harbor, NC 08-17 7.59 13.3 5.41 12.50 182 0.49 1.40
Masonboro Inlet, NC 08-17 6.48 9.4 4.23 10.53 134 1.58 1.53

Onslow Bay Outer, NC 08-20 10.23 10.2 6.12 9.88 158 0.84 1.67
Oregon Inlet, NC 09-10 10.46 8.6 6.54 9.09 355 -2.86 1.60

Coastal Data Information Program (CDIP)

Offshore Wind Energy Area, VA 09-10 9.39 8.6 5.91 8.33 028 0.21 1.59
FERNANDINA BEACH, FL (15 m) Cape Henry, VA 09-05 | 7.00 7.0 4.62 7.14 044 0.09 1.52 - CDIP is a wave monitoring network along United States coastlines.
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: ’ ' : : ' ' : « Primary funding comes from the U.S. Army Corps of Engineers (USACE).
é) 2 OCT 1200 Barnegat, NJ 09-22 6.88 7.8 3.87 7.14 019 4.64 1.78 S | sit vzed h By | S d Nati 0 . At her
Block Island, RI 0922 5 40 70 319 625 035 146 169 . eve.ra. SI e§ ahalyzed nhere are cost snared wi ! e U.>. Navy an ational Oceanic Atmospheric
~_ | CAPE CANAVERAL NEARSHORE, FL (10 m) Jeffrey’s Ledge, NH 1011 | 551 y 3.02 9.0 Py 596 182 Administration’s U.S. Integrated Ocean Observing System (NOAA 100S), and the US Navy.
7:0839/5.45m/94s5/3.89m
é / / / UTC: Universal Coordinated Time day and hour of Hmax arrival, October 2016 . . ‘

Hmax: Amplitude (trough-to-crest) of largest recorded individual wave « Datawell Waverider moored directional wave buoys are the wave sensors.

— | FT. PIERCE, FL (16 m) Tmax: Period of Hmax wave - Sensitive to wave motion period range 2 sec < T < 30 sec

é} 7 OCT 0000 7:0658 /10.10m /11.75/6.33 m Hs: Significant wave height at time of Hmax arrival - Waveriders report their continuous wave observations in 27 minute segments.
Tp: Peak period corresponding to the measured Hs ; . e qe
Oo: - : : . - Data telemetry is via Iridium.
p: Peak direction corresponding to the measured Hs (meteorological convention) ) ] ) ) ) ) ]
é Delay: Time elapsed between Hs max and Hmax; Delay > 0 means Hmax occurred after Hs max - Data quallty control is applled prior to dissemination to NOAA/NDBC/NWS.
/ Hmax / Hs: Ratio of Hmax to Hs during the time interval of Hmax arrival - These data streams are converted into a variety of standardized data products by CDIP at the Scripps
_ Depth: Water depth at buoy station Institution of Oceanography, University of California, San Diego, and are available in near-real time.
. é’ 60CT 1200 « At present, CDIP’s network consists of ~70 buoys.
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Figure 1. Wave buoy locations offshore eastern United States. Hurricane Matthew eye locations and

1ST INTERNATIONAL WORKSHOP ON WAVES, STORM SURGES AND COASTAL HAZARDS

( ]
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