Summer 2015

Raising the Standard
VIMS Tidewatch: Predicting Storm Tides

With contributions from Dr. John Boon

The National Oceanic and Atmospheric Administration (NOAA) has predicted a
below normal 2015 hurricane season. NOAA is indicating a 70% chance of a below-
normal season, a 20% chance of a near-normal season and only a 10% chance of an
above normal season. NOAA's definitions of below-normal, near-normal and above-
normal hurricane seasons can be found here. The predicted storm activity for this year
includes 6-11 named storms, which includes tropical storm Ana that formed in May,
3-6 hurricanes and 0-2 major hurricanes'.

While this may seem like promising news for those of us who make our living in
the coastal region of Virginia, as we have seen in the past, even one storm can have
devastating effects. In addition to damage from strong winds, coastal events such as
hurricanes and tropical storms pose the very real threat of flooding from dangerous
storm surge. To help predict when these dangerous storm surges might occur a group
of Virginia Institute of Marine Science (VIMS) professors, led by emeritus professor John
Boon developed the Tidewatch system.

Tidewatch is a network of tide stations and corresponding tide charts within the
Chesapeake Bay and along Virginia's seaside Eastern Shore. Each chart displays the astro-
nomical tides caused by gravitational interactions between the earth, moon and sun
and the most recent observed water levels at a given location. The difference between
the two represents the non-tidal, weather-induced change in water level which includes
storm surge?.  On Tidewatch graphs astronomical tides (blue line) and water level
observations (red line) are then extended with the aid of surge predictions generated by
the National Weather Service to produce a 36-hour forecast. When asked if there are
plans at present to extend the forecast beyond 36 hours Dr. Boon indicated no: “The 36
hour period usually covers the next three high waters and you are doing well if you get
those right. Storms can and do change course. The key is to update the water level fore-
cast based on the very latest observations and surge predictions as often as possible.”

What helps set Tidewatch apart from other forecasting systems? The Tidewatch
system references NOAA tidal datum’s but also keeps tabs on recent sea level rise and
‘extratidal” water levels at each location. For example, Highest Astronomical Tide (HAT)
at the Yorktown Coast Guard Training Center is 3.34 feet above MLLW (Mean Lower
Low Water, the datum used for soundings shown on nautical charts). No Tide Table
prediction should ever be higher than 3.34 feet above MLLW at this station®. However,
water levels observed during storms often exceed HAT at Yorktown and many other
places, producing storm tides marked as Extratidal High Water (XHW) on Tidewatch
charts. In reality, astronomical tides also exceed HAT from time to time as they ‘ride’
on the sea level that exists today and not decades ago when the chart datum was last
determined. Storm surge, shown by the green line on Tidewatch, thus appears as the
difference between observed water level and the astronomical tide adjusted for sea
level rise®.
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Upcoming Events

It is during "XHW" events that the risk of flooding is greatest. Let’s examine the
Yorktown Coast Guard Training Center chart to determine how to read and interpret the
information.

The graph pictured below from the Yorktown Coast Guard Training Center was
updated on July 14, 2015, with the latest observation at 12:48 EDT. Station graphs
are updated half-hourly except for Back River, Dandy Haven which is normally
updated every hour. “That does not mean the time of the latest observation shown
on the graph is going to be a half-hour old when you first see it as there is some delay
between NOAA's collecting the data from its GOES satellite and posting it on their web
server where we collect the data,” says Dr. Boon.
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On the above chart the blue line is the predicted astronomical tide - the daily
change in water levels, as given in Tide Tables, plus an adjustment for sea level rise and
seasonal change based on a running 30-day mean water level denoted here as m30.
The solid red line is the observed water at the station using unverified data from NOAA
and the dashed red line is the
36-hour forecast. The green
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this period. This has occurred —Lew Grimm, owner / manager of
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the difference between m30
and the Mean Sea Level (MSL)
tidal datum, the average water level measured by NOAA over the 1983-2001 National
Datum Epoch®. The anomaly in this instance is 0.48 feet (1.73-1.25). Other datums
include MHHW (Mean Higher High Water) and Lowest Astronomical tide (LAT).

If you have a benchmark storm, for example Irene in August 2011, and you know
flooding will occur if the storm surge is comparable, there is a Notable Storms section
on the Tidewatch site. Here are the actual water levels for the Yorktown Coast Guard
Training Center as recorded during Irene.
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Hurricane Irene: August 2011

As you can see, at the peak of the storm, the storm surge was close to 3 1/4 feet
above HAT. If flooding occurred at your facility during Irene, the chances are prob-
able that flooding will occur again should the storm surge on a current Tidewatch chart
approach 3 14 feet.

Lew Grimm, owner / manager of Deltaville Yachting Center has worked with Dr.
Boon and his team and uses Tidewatch to keep his customers and staff informed when
a storm is approaching. “Our customers turn to Deltaville Yachting Center for guidance
and advice about having fun with their boat. When a storm is coming, they come to us
for help deciding on what steps are appropriate for securing their boat. Being able to
point to the VIMS Tidewatch web site gives us the ability to provide our customers with
forward looking water depth information with a confidence that we are giving them
useful guidance.

In addition to periodic use for storm management, we use it in our marina opera-
tions for guidance and to avoid the surprise of wind and tide driven water variation
that interfere with service or maintenance work. Dr. Boon and his team spent consider-
able time finding out what would help the marinas and the boating public. That level
of market research is apparent in their product and how useful it is to both the marinas
and their customers.”

Tidewatch currently has observation stations and corresponding charts for Back
River, Dandy Haven; Bishops Head, Maryland; the Chesapeake Bay Bridge Tunnel;
Kiptopeke; Lewisetta; Money Point; Sewells Point; Wachapreague; Windmill Point; and
the Yorktown Coast Guard Training Center. Tidewatch is just one of many tools available
to aid coastal residents and business owners in their preparation for extreme weather.
Some other sites of interest include NOAA's National Weather Service Digital Forecast
Interface, BoatU.S. Foundation’s online Hurricane Preparation for Boaters, BoatU.S.
Foundation’s Hurricane Tracking and Resource Center and NOAA's National Weather
Service National Hurricane Center.
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