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Rayleigh Distribution in the NWS Coastal Waters Forecast (CWF)

Part | — Mission Connection

a. Product Description:

Each coastal Weather Forecast Office (WFO) within the National Weather Service (NWS)
issues a daily Coastal Waters Forecast (CWF) product that is routinely sent four times per
day. This product includes critical information regarding the expected marine conditions
within the area of responsibility of each coastal office out five days. It is primarily used as a
tool for planning purposes to support and promote safe transportation across the coastal
waters. For more information regarding the CWF product, refer to NWSI 10-310.

The Rayleigh Distribution method was highly received at WFO Miami and will be expanded to
other Southern Region WFOs at a later time.

b. Purpose:

The purpose of this proposal is to enhance the CWF at WFO Miami, FL (MFL) with the
inclusion of additional wave height fields by implementing the theoretical Rayleigh
Distribution.

In general, it is assumed that individual wave heights can be described using this distribution,
which accounts for these wave heights:
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A more detailed description of this distribution will be discussed in Part Il of this document.

c. Audience:

The target audience for this product enhancement is operators of small craft (vessels less
than 40 feet in length), which accounts for a high volume of marine traffic within the area of
responsibility.

Additional audiences will include operators of large craft, such as the general and commercial
marine community, military and government agencies.

d. Presentation Format:

These additional wave fields will be disseminated within the CWF text product and made
available through NOAA Weather Radio-All Hazards (NWR) broadcast and through the Web
using the marine forecast “point and click”.



Text format and example can be found at:
http://forecast.weather.gov/product.php?site=NWS&product=CWF&issuedby=MFL

e. Feedback Method:

After another year of comments through most of 2016, the vast majority of the comments
from the surveys were positive.

Comments regarding this enhancement to the CWF can be provided at:

WWW.Nws.noaa.gov/survey/nws-survey.php?code=MIAERD

Part Il - Technical Description

a. Format and Science Basis:

Wave heights in the ocean are modeled according to the Rayleigh distribution. As described
above, this distribution accounts for an average value, with most elements or individual wave
heights clustered toward lower values, and only a few exceptionally large values.

Several different wave statistics can be inferred from this distribution. For example, the most
frequent wave height (H,), which is approximately half the value of the significant wave
height, and the average wave height (H_ ), which is estimated to be about 5/8 the value of
the significant wave height.
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- The image on the right applies
the Rayleigh Distribution to the
recorded wave heights at Buoy
42040 associated with Hurricane
Ivan.

- Significant Wave Height (Hs) = 52.4 ft

-Most Frequent Wave Height (Hf) = 26.1 ft
- Average Wave Height = 32.8 ft

- Average of Highest 10% = 66.7 ft
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http://forecast.weather.gov/product.php?site=NWS&product=CWF&issuedby=MFL
http://forecast.weather.gov/product.php?site=NWS&product=CWF&issuedby=MFL
http://forecast.weather.gov/product.php?site=NWS&product=CWF&issuedby=MFL

Example: Marginal Small Craft conditions \
Small Craft Advisory for SR = 7 ft and/or >=20kts -ty

Coastal Waters Forecast (currently operational):
.THURSDAY NIGHT...EAST NORTHEAST WINDS 16 TO 21 KNOTS. SEAS 4 TO 6 FEET.

Coastal Waters Forecast (incdluding wave distribution):

THURSDAY NIGHT...EAST NORTHEAST WINDS 16 T0O.21 KNOTS. SEAS 4706 FEET WITH
OCCASIONAL HIGHER SEAS UPTO 8 FEET. o

Figure 1: Graphical description of the Rayleigh Distribution curve (left), and a
gridded example within GFE and the CWF text product (right).

As shown in Figure 1, the average height of the highest 10% of waves observed at sea is
approximately 1.272 times the significant wave height. The inclusion of the H, ,,; wave height
into the CWF product will provide a more descriptive and accurate assessment of the wave
field expected for any particular time across a given marine zone.

Logistically, this addition could enhance decisions made within the marine community. More
importantly, knowledge of this information could reduce the number of marine incidents and
accidents out at sea, thus saving lives.

b. Product Availability:
These additions will be made available as part of the routine forecast provided online at

http://www.srh.noaa.gov/mfl/
http://www.srh.noaa.gov/crp/
http://www.srh.noaa.gov/sju/
http://www.srh.noaa.gov/hgx/
http://www.srh.noaa.gov/bro/
http://www.srh.noaa.gov/tae/
http://www.srh.noaa.gov/jax/
http://www.srh.noaa.gov/lix/

and broadcast over NOAA Weather Radio-All Hazards (NWR).

c. Additional Information:

A GFE Procedure will automatically create the different statistical gridded wave height
elements described above from the official NDFD Wave Height forecast. The CWF text
formatter also will be updated to include these new elements. No special software will be
necessary to generate these additions.



