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Chesapeake Bay (including

Wakefield CWA Coastal’
Flood Famlllarlzatlo@

2 Unique Water Systems

. southerly/westerly flow situations

,@ceanfront prolonged onshore

tributaries) — particularly
susceptible when water can’t
“escape” bay/rivers (i.e. “Bathtub
Effect”). Freshwater runoff may also &
be a factor. Eastern Shore bayside S
counties (Accomack to Dorchester) S
also susceptible during oV

Fﬁ»

@NNE -> ESE) winds main cause —
u‘SuaIIy accompanied by high surf
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&2 Total Water Level Inp’is -

o Astronomical Tide (lunar cycle)

e Storm Surge — Meteorological component
(wind and pressure)

* Sub-Tidal Anomaly — Meteorological and
Oceanographic component
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e Scriptin AWIPS takes the CSV flle to create
hourly astronomical grids in GFE out to 72

hours. This script runs once per day.
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Storm Surge Guidanfee <

eExtratropical Storm Surge (ETSS) - Point based and map
based guidance derived from GFS model. No tidal forcing. Produced
by MDL and is available in GFE.

*Chesapeake Bay Operational Forecast System (CBOFS)

— Uses NAM model wind/pressure fields, and a different
oceanographic model. Incorporates tides. Produced by NOS.

— Utilizes GFS and ADCIRC Ocean prediction

model. Incorporates tides and is baseline guidance in GFE for TWL
_project.

|--*\/IIMS Tidewatch — Uses ETSS Guidance and a 30 day Sub-Tidal

)
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omaly It updates hourly based upon observed data.
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Subtidal Anomalyst = <

Subtidal anomaly — Extra water caused by meteorological

and/or oceanographic effects. It is the water either left behind or
removed that the models think should or should not be be there.

Kiptopeke VA VIMS Tidewatch (4.5', 5.0', 5.5)

ETSS - 5 day average
anomaly (Green line on =i

astronomic{m3d)

ETSS graphs) e o

Kiptopeke, VA

VIMS Tidewatch - 30
day anomaly (difference
between m30 and MSL
values)
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The Storm
Tide grid Is the
sum of the
Storm Surge
and Tide
Anomaly
grids.
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RROAKQ Product <

WAKEFIELD VA

-- Creates i
Hourly Point forecasts for 17 5 e -
forecast locations across the R T i)
Chesapeake Bay and Atlantic
Coastal regions in MLLW.

[ I e

o

1.
a.

- 10 are NOS tidal gage locations
- 6 are USGS gage locations _ R

Z DH15

- 1is a UVA gage location

e The RROAKQ product is used to
populate AHPS forecast graphs.
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RRO9AKQ Produ

Time Series Display

File Pglown Pglp Graph Options

Page 1 of 1
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The hydrograph on AHPS l

now shows a true total
water level instead of
either pure model data
or astronomical tide
data.

The high tide values are
also captured in a text
product and included in
all CF\W products,
/ -Q;I-'Iowing for consistency
ﬂp @ggssagmg
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Final Product on AH&S
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JAMES RIVER (VA) AT SEWELL'S POINT

Universal Time (UTC)
112 23Z 11Z 23Z 112 23Z 112 23Z 11Z 23Z 11Z
Sep28 Sep29 Sep30 Sep30 ot i Oct 1 Cct 2 Oct 2 Oct 3 Oct 3 Oct 4

Latest observed value: 1.81 ft at .24 AMEDT
1-0ct2015. Flood Stage is 4.5 1t

But what does this
number mean and
what actions need to
be taken?
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--- Graph Created (7-46AM Oct 1, 2015) —— Observed —s— Forecast (issued 6:12AM Oct 1)

SWPV2(plotting HMIRP) "Gage 0" Datum: O Ob==rvations courtesy of National Ocean Service



Developing The Tools

GOAL: Create a mapping tool to visualize tidal flooding, like that
typically seen from coastal storms and hurricanes, within the forecast
area of the Wakefield WFO.

- Leverage datasets and tools being applied by academia and
emergency management

- Ensure underlying data is consistent. Compare output with
similar tools (e.g. Norfolk Titan Portal)

- Incorporate best forecast data available within an easy to use
Interface portraying the extent of flood impacts
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Developing The Basin? Y

Develop inundation
basis/watersheds for each
tide gage based on
hydrography tools in ArcGIS

Identify tide gages
(NOS & USGS) for
which forecasts are
generated




The Basins { Y

The first step was to complete
aweb query for available
LiDAR DEM's.

This included the NOAA Office
of Coastal Management in
Charleston, South Carolina
and the GIS center at Old
Dominion University in
Norfolk, Virginia.

%QIAR data in NAVD88, was adjusted to the MLLW datum to match forecast
’ values. Conversions were made using the NOS VDatum software with
VA48 Interpolations between gages.
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Subtract DEM values from the desired water surfa
determine the inundation depth grid. This tells us wate
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s across the
watershed under a particular flood level. _ 5 N

Differentiate those areas directly connected to the water sources versus
those dlsconnected but at or_below the deflned water IeveI
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Coupling Forecasts With Impacts

Prototype interactive inundation interface utilizing depth grids

Hampton Roads Flood Page Wakefield, VA

Neather gov = Wakefi % = Hampton Roads Flood Page Weather Forecas

LEGEND

m -Flooded Areas/Inundation -Potential Flooding | -Tide gauge
i Moderate Severe - Flood Categories

Water levels and inundation based on Mean Low - Low Water (MLLW)
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http://weather.gov/akq/inundation

Norfolk / Portsmouth: -
| ynnhaven-Little Crk:
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Western Branch:

ton-Ft Monroe:

Money-Point:



Accounting For Differing S
Water Levels gt

Hampton Roads Flood Page Wakefield, V.

Weather gov = Wakefield W4 = Hampton Roads Flood Page Wesather Forecast Offi

LEGEND

IN every event water [msss  F
levels vary from one
location to another

from the coast to the
Bay and estuaries.

MNorfolk [ Portsmouth:
Lynnhaven-Little Crik-

Western Branch:

Need a visualization
tool which can take
varying water level

Hampton-Ft Monroe:

Money-Point:

/- forecasts into
4k Yagecou nt.
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