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February 14 — 17, 2015

As of Feb. 18" 2015, 90%
of the northern Bay was
covered in ice with
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Bay and hugging the e St
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The Natlonal lce Center—operated by the U.S. Navy,

Jackson, Brian. (2/23/2015). “Weekly Ice Forecast U.S. Coast Guard, and NOAA, produced this map

]Icge’ g’;)g;esapeake and Delaware Bays.” National above of ice coverage on the Bay on February 18.
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Annapolis Buoy Feb. 2015
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Wind vs. Wave Icing

The wave run-up and splash height was calculated using
the following:

2
u
R = Nmax +m E (Jones & Claffey, 2015).

The mean run up and splash height for Feb. at Annapolis
was 0.238 and 0.539 m, respectively, and the buoy sits
about 3.048 m above the waterline. Thus, the icing seen
on the top of the anemometer, was most likely not due to
wave action and instead can be attributed to the
sustained wind gusts at approx. 20 m/s.



Buoy Hydrodynamic Stability Analysis

e Modeled as a function of ice thickness and
heel angle.

- Assumed ice thickness to vary
between 10 and 170 mm and
the buoy heeling angle to range

P between 0 and ~140°
g N
—t Bw_G%\* s - The added mass of ice is a
) function of ice thickness and
&) g was calculated by multiplying

| o s the surface area with the
\ thickness and the density of ice



Model Results

Righting Arm {GZ) vs. Heel Angle

The magnitude of the righting arm (mm)
as a function of heel angle (°) for ice
thicknesses ranging from 10 to 170 mm
added to all surfaces onto which ice was
assumed to accumulate.

Righting &Arm (GZ) vs. Heeal Angle

The magnitude of the righting arm (mm) as a
function of heel angle (°) for ice thicknesses
ranging from 120 to 150 mm with the skirt
(above) and without (below).

Righting Arm (GZ) ve. Heel Angle




Discussion & Design Improvements

Monitoring the waterline would be a valuable
indicator of stability. (Pressure sensor)

There is a large increase in stability by just
removing the buoy skirt (max heel angle
increases by 52° for 150 mm ice thickness)

Buoy is splash-proof, not submergible
— Meet International Protection Rating code?

Heated Gill vs. RM Young
Lower patch antenna



Alternative to Watchkeeper Buoy over

Winter
e Modify Tideland Signal SB-60 spar buoy

— Sea Bird Coastal HydroCAT vs WQM

4089 mm




Thanks & To Learn More:

Download the Mobile App: Search “Smart
Buoys” |

www.buoybay.noaa.gov

® Dial-a-Buoy 877-BUOY BAY
Email: chibs@noaa.gov

Find us on Facebook: NOAA Chesapeake Bay
Interpretative Buoy System (CBIBS)

Contact me directly: Katie.Kirk@noaa.gov,
443-833-4922




