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Delaware’s Coastal Dunes
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NATURAL HAZARDS

+ Sea-level rise
* Tsunamis



Hurricane Sandy
10/29/2012

-

Indian River- Bay Inlet

Fenwick Island



Decadal Frequency of Tropical Systems 1871-2009

Delaware
Coastal Storm
Frequency

Number of Events

All events

Trro p ICa I S yste s Number of Events Per Year 1945-2009
All Storms

Only abouti10% of
all coastal storms
near Delaware are

tropical!
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http://www.deos.udel.edu/coastalstorm/index.html



RiskiRanking/of Hazards in Delaware

Table 4.2-47
Overall Risk Ranking for the State of Delaware by County and Statewide

Hazard
Ranking

New Castle County

Earthquake

Kent County

Thunderstorm

Sussex County

Thunderstorm

Statewide

Hurricane Wind

Drought

Extreme Heat/Cold

Extreme Heat/Cold

Extreme Heat/Cold

Thunderstorm

Earthquake

Earthquake

Drought

Extreme
Temperature

Tomado

Tomado

Tomado

Tornado

Hurncane Wind

Hurricane Wind

Hail

None

Hail

Hail

Wildfire

Hail

Wildfire

Wildfire

Tsunami

Wildfire

Coastal Erosion

Coastal Erosion

Earthquake

Unranked

Coastal Erosion

Dam/Levee Failure

Dam/Levee Failure

Coastal Erosion

Unranked

Dam/Levee Failure

Tsunami

Tsunami

Dam/Levee Failure

Unranked

Tsunami

Volcano

Volcano

Volcano

Unranked

Volcano

Terrorism

Terrorism

Terrorism

Unranked

Terrorism

HazMat Incident

HazMat Incident

HazMat Incident

Unranked

HazMat Incident

Pipeline Failure

Pipeline Failure

Pipeline Failure

Unranked

Pipeline Failure




Delaware is very well monitored!

Delaware Environmental Monitoring Sites
Text Search
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Page is co-maintained by the Delaware Environmental Menitoring and Analysis Center and the Delaware Geological Survey.

Del Envi Monitoring and Analysis Center (DEMAC)
University of Del DE 19716 » USA

Phone: (302) 831-6581 » © 2011

Contact DEMAC




Products vary in...

Resolution: 250m — 4km
Frequency: 15 min — 4x daily
Holdings: past week - 2010

hlorophyll
CO2

Cloud Pressure
Cloudtop Temp

Water Vapor Pressure/
Heights

geosynchronous receiving dish
(Willard Hall, UD Main Campus)

http://udsrs.udel.edu



al Assistance Center

Tropical systems
- Nor’easters
- Win ecip,.ice/
1St floc')&riﬁgtjwﬁm;‘¥
- Storm surge
- Evacuagtions —
- Road and.bridge closures

L‘n—e-
Participate.on Statewig “bridge
calls” and provide briefings.

|



ed thus far make up small
eam!

RESEARCH

= DEMAC




Development of the
@oastal Flood Monit

System...

Delaware Coastal
Flood I\mﬁto@ System

Home  Community Flood Maps  Current Conditions ~ Storm Tide Forecast ~ Weather Forecast  Educational Resources

4 Satellite -
jjTownship

A%
NWS Alert Map 7 active NWS warning(s)

Maximum Forecasted Water Levels

I I I I I I I I I IfMa\Farecasl.MHmv

(*JSlaughter Beach it
Current Moon Phase

STz Reedy Poin
‘Wed 03/06 06:30 PM

Sorgetown e
2 557‘, 8 Waning Crescent
=

Show inundation map and more details for: | a coastal community =

The Delaware Coastal Flood Monitoring System is a web-based tool and alert system designed to provide

planners, and others the information needed regarding upcoming coastal flood events. The CFMS
covers the Delaware Bay coastline from New Castle to Lewes and serves three primary functions: to send out warning alert
up to 48 hrs in advance of potential flood conditions, to provide access to current meteorological and hydrologic conditior
and to provide local tidal predictions and map their areas of impact. ore..]

This project was funded, in part, through grants from the DNREC Delaware Coastal Management Program (DCMP) and the Delaware National Estuarine
Research Reserve (DNERR) with funding from the Office of Ocean and Coastal Resource Management, National Oceanic and Atmospheric Administration
(NOAA) under award numbers NAOSNOS4190172 and NA1ONOS420018.

me | Aboutthe CFMS | Disclaimer | ContactUs
Copyright© 2011-2013 Delaware Geological Survey and Delaware Environmental Observing System
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Callahan (Delaware Geological Survey)
|laware Environmental Observing System)
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MACRI Inaugural Workshop
Aug 28, 2014



Mother’siDay Storm

, 2008 Nor'easter and e i

Newark (7)7 ’/f‘

« M

astronomically high tides caused T o
significant coastal flooding BBE Gl

Middletown

ownship

Bridgeton

+ Evacuations at Slaughter Beach,

Kitts Hummock, Bowers Beach, and
Woodland Beach

NOAR/NOS/CO-0PS
Verified UWater Level vs. Predicted Plot
8557380 Lewes, DE
from 2008/05/11 - 2008/05/14

Seaford

Height
(Feet relative to MLLW)
N
<
<
<

Laurel

3.000
2.000
1.000

— Delmar

05/12 05/13
16:00 08:00

Date/Time (GMT)

Predicted Tide (Obs-Pred) X Observed WL+



more time?

and inform
2 flooding
oW bad it might be?

DELAWARE COASTAL
PROGRAMS




Delaware Coastal
Flood Monitoring System

Home  Community Flood Maps Current Conditions ~ Storm Tide Forecast =~ Weather Forecast = Educational Resources

/. //m' March 6, 2013 - 48hr Coastal Conditions

SSin

V‘/|Im|ngmn :
472

: y NWS Alert Map 7 active NWS warning(s)
Uf'%:a::g'; d Vlneldnd

Maximum Forecasted Water Levels 2 X
Bndgeta’\ .

NAVDS8S8 Feet

I -@-Max Forecast [l MHHW |
S

Current Moon Phase Upcoming High Tides
7 Point Lewes
Wed 03/06 06:30 PM Wed 03/06 03:55 PM
Thu 03/07 06:57 AM Thu 03/07 04:34 AM
Thu 03/07 07:34 PM Thu 03/07 05:04 PM
Fri 03/08 08:00 AM Fri 03/08 05:38 AM
‘Waning Crescent

Show inundation map and more details for: | ...a coastal community I

et Nittp://coastal-flood.udel.edu

emergency managers, planners, a

covers the Delaware Bay coastline trom New Castle to Lewes and serves three primary tunctions: to send out warning alerts
up to 48 hrs in advance of potential flood conditions, to provide access to current meteorological and hydrologic conditions,
and to provide local tidal predictions and map their areas of impact. [Read more...]

This project was funded, in part, through grants from the DNREC Delaware Coastal Management Program (DCMP) and the Delaware National Estuarine
Research Reserve (DNERR) with funding from the Office of Ocean and Coastal Resource Management, National Oceanic and Atmospheric Administration
(NOAA) under award numbers NAOINOS4190172 and NA10NOS420018.

Home | Aboutthe CFMS | Disclaimer | ContactUs
Copyright© 2011-2013 Delaware Geological Survey and Delaware Environmental Observing System



Delaware Coastal =
Flood Monitoring System

Home Community Flood Maps  Current Conditions  Tide Models = Weather Forecast  Educational Resources FAQ

Bowers Beach 2 © Flood Transparency: 1IN Satellite ~ |

Flood Map
Water Depth (Feet)

9.83 7.0
8.83 6.0
7.83 5.0
6.83 4.0
5.83 3.0
4.83 2.0
3.83 1.0

2.83 0.0
MLLW NAVDS8

Reset Map to:

ata - Terms of Use Report a map error
Current model data: i

= = —
-3.1ft v ‘ Tidal Graph Tidal Data Bowers Beach Rd South Bowers Rd
Today, 3:00 pm '

Bowers Beach - Forecast Water Level
Maximum forcasted Forecast for 2013-01-26 07:00 through 2013-01-28 07:00 EDT

water level:

2.46 ft

01/27/2013 09:00 am
— Astronomical Tide
MHHW: 2.75 ft
MSL: 0.248 ft

MLLW: -2.83 ft

— Forecast Water Level
v Today, 3:00 pm

*All data relative to
NAVDS88

Water Level, NAVD8S8 Ft

V¥ = Current time

Home | Aboutthe CFMS | Disclaimer | ContactUs
Copyright 2011-2012 Delaware Geological Survey and Delaware Environmental Observing System




Delaware Coastal

Flood Monitoring System

Home Community Flood Maps  Current Conditions  Tide Models = Weather Forecast  Educational Resources FAQ

Bowers Beach « I s T ) % Flood Transparency; Sl Satellite ~ |

Flood Map
Water Depth (Feet)

9.83 7.0
8.83 6.0
7.83 5.0
6.83 4.0

5.83
4.83
3.83

3.0
2.0
1.0

2.83
MLLW

0.0
NAVD88

Reset Map to:

-

200 m
.()()8[(( w0oor . V8 £ : ) . Map Dats - Terms of Use Report a map error

Current model data:

*
-3.1ft v Tidal Graph Tidal Data Bowers Beach Rd South Bowers Rd
Today, 3:00 pm

Bowers Beach - Forecast Water Level
Maximum forcasted Forecast for 2013-01-26 07:00 through 2013-01-28 07:00 EDT

]
ke

w

water level:

2.46 ft

01/27/2013 09:00 am

MHHW

— Astronomical Tide
MSL Forecast Water Level

VAVAVAV.=

08:00 16:00 27. Jan 08:00 16:00 28. Jan

MHHW: 2.75 ft
MSL: 0.248 ft
MLLW: -2.83 ft

*All data relative to
NAVDS88

Water Level, NAVD8S8 Ft

V¥ = Current time

Home | Aboutthe CFMS | Disclaimer | ContactUs

Copyright 2011-2012 Delaware Geological Survey and Delaware Environmental Observing System



Delaware Coastal
Flood Monitoring System |

Home Community Flood Maps  Current Conditions  Tide Models = Weather Forecast = Educational Resources FAQ

Bowers Beach Ly y . Flood Transpz

Flood Map
Water Depth (Feet)

9.83 7.0
8.83 6.0
7.83 5.0
6.83 4.0
5.83 3.0
4.83 2.0
3.83 1.0

2.83 0.0
MLLW NAVDS8

Reset Map to:

Current model data:

*
-3.1ft v Tidal Graph Tidal Data Bowers Beach Rd South Bowers Rd

Today, 3:00 pm )
Bowers Beach Rd, Bowers Beach - Road Elevation =3k 2

Maximum forcasted
water level:

2.46 ft

01/27/2013 09:00 am

—— Road Elevation

[

MHHW: 2.75 ft
MSL: 0.248 ft
MLLW: -2.83 ft

Elevation (ft)
)

[}

Max Forecasted Water Level = 2.46 ft
*All data relative to
NAVDS8S8 ) ) _ 1.25

Distance (miles)
V¥ = Current time

Home | Aboutthe CFMS | Disclaimer | ContactUs
Copyright 2011-2012 Delaware Geological Survey and Delaware Environmental Observing System




Delaware Coastal

Flood Monitoring System

Home Community Flood Maps  Current Conditions  Tide Models = Weather Forecast = Educational Resources  FAQ

Current Meteorological and Tidal Conditions

There are two primary networks for real-time monitoring of tides: United States Geological Survey (USGS) and NOAA's National
Ocean Service (NOS). Both networks are displayed on the map below. Click on a map marker to display data.

e
T
|
~

\/\‘F}ajw ;
o

f ! ~Upper Deerfield \ /,,a1ana \
Middletown )
/7 USGS Tidal station graph:

Murderkill R at Bowers

USGS: Murderkill R at Bowers

Nearest DEOS meteorological station:

USGS 81484685 HURDERKILL RIVER AT BOMERS, DE

Middle
Townshig

Gage height, feet, [NAVD 88]

¢ ijes
— = th Jan Jan Jan Jan Jan Jan Jan Jan

|
1
e RS 19 20 21 22 23 24 25 26

by Georg\elown 2013 2013 2013 2013 2013 2013 2013 2013

B
Befach
~ Seaford , , =-=-== Provisional Data Sub ject to Revision ==--
Millsboro
/ \\

Graph courtesy of the U.S. Geological Survey

Lautel Source: http://waterdata.usgs.gov/usa/nwis/uv?01484085

All tidal data graphs are MLLW feet, except for the USGS Bowers Beach
gage, which is NAVD8S feet.

- JITes 13
(HOOOIE >
ﬁgx}fi'l = Map data 2013 Google - Terms of Report a map error

9 = UsGS station 9 = NOS station

Home | Aboutthe CFMS | Disclaimer | ContactUs
Copyright 2011-2012 Delaware Geological Survey and Delaware Environmental Observing System



/-12, then GFS
+ Nowcast mode: CO-OPS and USGS obs

+ Forecast mode: ET-Surge and Nowcast output
for boundary/initial conditions




Coastal Communities

¢ 15 communities

“ "' CtyofNewCastIe

between cities of New L

‘Port Penn
(Bay ew

Castle and Lewes

+ Each community has: ‘
* Configurable alerts
* Inundation maps

orts Beach
h

* Road profiles
+ Tidal parameters




Forecast Alerts

criber sets a critical level to be notified

+ IFthatlevelis reached, at any time within the 48 hour

forecast (adjustable), an alert is sent via text and email

*

This is a DEOS Forecast Alert 1box | x

DEOS Alert System to me show details Aug29 4yReply v

This is a DEOS Alert: Predicted Water Level will be 4.56 ft at 2010/08/29 13:00:00 EDT at Lewes, DE. Go to http://www. deos. udel edu/ for more information. [2548655]

+ Intended use: Let emergency managers know they
need to begin keeping an eye on tide gages and
possibly begin preparations for any potential flooding.



Wl S
. City of New Castle

Delaware City

ook
el ey Beach

Delaware Bay Operational
Forecast System (DBOFS)

.|.
‘ il ”\” Bathtub Model Output
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Astronomical Tides



Demonstration



Education and

In use during coastal
county agencies.

ting problem areas and

+ 48 hour lead time seems to be sufficient.
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1. High Water M
Display System

Seaﬁént

Delaware

VI collection

ibility of rapid
deployment of low-cost water
level sensors




HighWater Mark Database and
Display:System — Data TIIectlon

vents includes (so far):

are associated with g multi-day events
* 104 events with 1751 valid tidal readings



HighiWaterrMark Database and
Display:System — Data Collection

/2013

Number of HWMSs per Coastal Event

10/17/2009 3/6
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h'Water Mark Da abase and
J,J/ System '
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2.lidalfandiStorm Surge Relationships

iniDelaware Inland Bays

USACE 2014 study on
vulnerability to o
coastal flooding

+ However, they are poorly flushed

(slight changes can upset the (A "

. N Interlor South 3

balance), heavily developed, b ait a
extremely vulnerable to coastal

flooding
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Monitoring Locations: >~ |
Delaware Inland Bays;
& > |
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od

NOAA National Ocean Service
+ Lewes Breakwater (1919)

,# Ocean City Inlet (1997)

United States Geological Survey
+ Rehoboth Beach (1985)

¢ Indian River Bay Inlet (1989)
+ |IRB Rosedale (1992)

+ South Bethany (1999)

+ Fenwick Island (1999)

Delaware Environmental
Observing System (DEOS)

+ Research monitoring sites
+ Meteorological stations




DE Inland Bays, 18 Aug - 25 Aug 2013, Spring Tides
I | |

NAVD8S8 feet

| |

Lewes

——— Qcean City
—s— Rehoboth
—&— |nlet

—&— Rosedale

South Bethany

Fenwick Isl

Aug 19 Aug 20 Aug 21 Aug 22 Aug 23
Date

Aug 24

Aug 25




DE Inland Bays, 18 Aug - 25 Aug 2013, Spring Tides
| |

| | |

’
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e \ | v I i
gsrorgetoun ‘:E USGS|Rehoboth
\o ¥ | : |
N M
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L. \__  USGSIRRosedale
o W : Lewes -
/ ——— Qcean City
, Gagatoro —sv— Rehoboth
A 2V —a—Inlet
I Frankford —
R —=&— Rosedale
B South Bethany
; - = Fenwick Isl
= -
: ] ] ] ]
Aug 24 Aug 25



DE Inland Bays, 24 Aug - 31 Aug 2013, Neap Tides
| |

| | |

NAVD8S8 feet

——— Qcean City
—s— Rehoboth
—&— |nlet

—&— Rosedale

South Bethany

Fenwick Isl

Aug 30

Aug 31




DE Inland Bays, 26 Aug - 30 Aug 2011, Hurricane Irene
| I |

6 T T T T T T
Lewes
5 ——— Ocean City _
—o— Rehoboth
—&— Rosedale
4 South Bethany |—
Fenwick Isl
3 - —
2 - —

NAVD8S8 feet

-4 -

1 ] 1 1 1 1 1 1 1 1
-5
Aug 26,02:00  Aug 26,12:00  Aug 26,22:00 Aug27,08:00 Aug27,18:00  Aug28,04:00 Aug28,14:00  Aug29,00:00 Aug29,10:00  Aug 29, 20:00

Date




DE Inland Bays, 27 Oct - 31 Oct 2012, Hurricane Sandy

I

NAVD8S8 feet

|

I

Lewes
—— Qcean City
—s— Rehoboth
—a&— |nlet

—&— Rosedale

Fenwick Isl

South Bethany

Oct 28

Oct 29

Date

Oct 30

Oct 31

Nov 01



Hurricane Sandy - October 2012
Wind Vector Time Series at NDBC 44009 and 44065

44065 Wind Vectors: Max = 56 MPH (from east)
44009 Wind Vectors: Max = 53 MPH (from west)

Period of max wind speeds

Wind Speed (MPH)

Hurricane Sandy - October 2012
Wind Speed Time Series - NDBC 44009 and 44065

55| | == 44009 Wind
—— 44065 Wind

0
102772012 107282012 10292012 10202012 103172012

1172012

27/2012 10/28/2012 10/29/2012 10/30/2012

10/31/2012

11/11/2C

Source: Jeff Gebert, USACE Philadelphia District, 2013 presentatic




Notable Storms
10/29/2012 — Sandy
11/13/2009 — Nor’lda
5/12/2008 — Mother’sDay

Rosedale | WL (ft)

10/29/2012 2/5/1998

1/28/1998

1/4/1992 2/5/1998
1/28/1998 — Nor’easter
2/5/1998 — Nor’easter

9/19/2003 - Isabel

10/29/2012 11/13/2009 10/29/2012

1/28/1998 5/12/2008 11/12/2009

2/5/1998 1/25/2000 3/6/2013

Rehoboth | WL (ft) S.Bethany | WL (ft) Fenwicklsl | WL (ft) OceanCity | WL (ft)

10/29/2012 10/29/2012 10/29/2012 10/29/2012

4.04

10/31/1991

11/13/2009

5/12/2008

10/25/2005

9/19/2003
10/25/2005
9/2/2006

11/8/2012

10/25/2005
9/19/2003
11/8/2012

11/13/2009

2.35

2.23
2.22

2.21

11/22/2006
11/13/2009
3/6/2013

10/18/2009




InlandiBayslidal Datums (NAVD88)

Based over 14 year period, 5/1/2000 - 4/30/2014




lidalfand Storm Surge Relationships
IniDelaware Inland Bays
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precip, surge, etc...

take an impact-centric
c approach...



parameters,
n GIS data to

t least four

Model forecasts
of precipitation,

| N
winds, surge, N g }

and stream flow. ‘ l

Coastal Storm (Date)

Hi-res GIS data...
landuse, elevation,
population, distance 4
to waterway '

For Location

Surge Wind

..

Flooding

l" I"
¢ ‘e

Precipitation




Coastal Storm (Date)

n, no streams, sub-urban with a
te winds, large surge and

Extreme Risk

. High Risk

Moderate Risk

- Low Risk
. No Risk



Chester Cherry Hill
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“ . Bear Township
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. Low Risk
. No Risk

Salisbury
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Educationiand Training




FUtUrelDevelopment

Jan 2015
ly Funds

ater depth grids

2laware Inland Bays
everity Index



Regionalimplementation

_CBOFS, ADCIRC-based,
SE (ESTOFS)

N be shared
able services
er applications

+ Data does not have to stop at borders
+ Lidar DEM, wind and water level forecasts |[ma®

+ Keep it simple, but no simpler.



Thank You!

John Callahan
Delaware Geological Survey
john.callahan@UDel.Edu

Kevin Brinson, Daniel
Leathers, and Tina Callahan
DEOS/DEMAC/ODSC

DELAWARE COASTAL
PROGRAMS

DCMPGED

Special Thanks!



NOAA/NOS/CO-0PS
Verified UWater Level vs. Predicted Plot

Reedy Point 8551910 Reedy Point, DE

from 2008/05/11 - 2008/05/14
000

Mother’s Day Storm
oA N ‘Aa N oA NOAA Tide Gages

000

000

Wl AT N WA N 2 — 3 ft above MHHW
LY IR Y e VAT AN el % Jos, in Delaware Bay

Height
(Feet relative to MLLW)

05/13 05/14
NOAA/NOS/CO-0PS
Verified UWater Level vs. Predicted Plot

BrandyWine Shoal 5555889 Brandywine Shoal Light, DE

from 2008/05/11 - 2008/05/14
9.000 T T T

Predicted Tide

§.000

000
000

o >~

000

2
<
e
-
O
==

N

000
000

(Feet relative to MLLW)

N W

000

<o B

05/14
NOAA/NOS/CO-0PS
Verified UWater Level vs. Predicted Plot
8557380 Lewes, DE

from 2008/05/11 - 2008/05/14
Predicted Tide

T

Hurricane Sandy
was even worse...

3 -4 ft above MHHW

Height
(Feet relative to MLLW)

05/12 05/13
16:00 08:00

Date/Time (GMT)

Predicted Tide (Ohs-Pred) X Observed WL




bowers be :JC'I

= Gage Height (feet)

Flood Level

5/23/2008

United States Geological Survey
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DBOFES Forecast Guidance

- Philadel[%hia

+ Water levels, temp,
winds, salinity, currents

+ Updated every 6 hours

Valid ot 0100 (EST) 02/24/12



Lidar Elevation Data

+ Kent and New Castle
Counties — 2007

+ Sussex County — 2005

+ Bare earth point observations
reprocessed at NOAA CSC

+ state-wide, seamless, 2-meter

+ RMSE: +/-18.5cm (37.5 for
heavily veg areas)




DBOFES Model Statistics

AE 0-Hour Forecast

+ Optimum along Kent County
and northern Sussex County

+ Not as well near upper
Delaware River and Inland
Bays region

+ Forecastlead time nota
critical factor

+ Timing off in Inland Bays

[] waterways

[ swamp Marsh
Municipal
Boundaries

() Model Validation
Locations
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projects...

D Qi‘splay System

Jrge for DE Inland Bays
zation Project

onitoring System

ese projects jointly developed by UD/DE team




Home
About this Site

STORMS and WEATHER

Precipitation Forecasts

Past Delaware Storm List
Tropical Conditions
Weather Current Conditions
Weather Forecasts

STREAMS

Stream Stormbooks

USGS Streamgage Summary
USGS Stream Hydrographs
River Flooding Forecasts

TIDES
NOS Tides and Predictions
USGS Tide Graphs

Delaware Bay Operational
Forecast System (DBOFS)

NWS Tidal Impact Areas

Teleconnections
Pictures

Provided by Delaware
Environmental Observation

System (DEOS)

Site co-maintained by the
Delaware Environmenta
Monitoring and Analysis Center
(DEMAC) and the Delaware
Geological Survey (DGS)

Questions? Suggestions?

John (DGS) or Tina (DEMAC).

)LC

- —

Stream Stormbooks

Updated as of May 2014

Northern Gages

« Station 01477800 Shellpot Creek at Wilmington, DE
« Station 01478000 Christina River at Coochs Bridge, DE
« Station 01478245 White Clay Creek near Strickersville, PA
« Station 01478650 White Clay Creek at Newark, DE
« Station 01479000 White Clay Creek near Newark, DE
« Station 01479820 Red Clay Creek near Kennett Square, PA
« Station 01480000 Red Clay Creek at Wooddale, DE
« Station 01480015 Red Clay Creek near Stanton, DE
« Station 01481000 Brandywine Creek at Chadds Ford, PA
| « Station 01481500 Brandywine Creek at Wilmington, DE |

=DEMAC

Southern Gages

« Station 01487000 Nanticoke River Near Bridgeville, DE

« Station 01488500 Marshyhope Creek near Adamsville, DE

« Station 01483155 Silver Lake Tributary at Middletown,
DE

« Station 01483200 Blackbird Creek at Blackbird, DE

« Station 01483700 St Jones River at Dover, DE

« Station 01484100 Beaverdam Branch at Houston, DE

1. DGS and ODSC personnel use our jointly developed
“‘Delaware Storm Response” web site during storm events.




Information in “Stream Stormbooks™
metadata, recurrence intervals, previous major events.
Real-time information is also available through web page.

Includes all gage
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A closer look at the White Clay Creek at Newark gage...

Magnitude and Frequency of Floods on Nontidal Streams in Delaware
Scientific Investigations Report 2006-5146 Recurrence Interval of 24 hour Maximum Precipitation

hitp://md.water.usgs.gov/publications/sir-2006-5146/index.html http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=de

Recurrence Rating Table Recurrence
Interval Discharge Gage Height Interval Precipitation

(yrs) (cfs) (ft) NAVD88 (yrs) (in)
2 3,860 10.52 65.832 2 3.24
5 6,870 12.72 68.032 5 4.08
10 9,810 144 69.712 10 479
25 13,400 16.1 71.412 25 582
50 16,700 >17.33 > 72642 50 6.69
100 20,400 >17.33 > 72642 100 7.63
200 24,600 >17.33 > 72642 200 8.66
500 31,300 >17.33 > 72642 500 10.2




A closer look at the White Clay Creek at Newark gage...

White Clay Creek at Newark, 01478650 2USGS
Peak Discharges of Record -
Period of Record 1994 - 2014

Hurricane Floyd (9/16/1999); 8-10" in 10 hrs

Tropical Storm Jeanne (9/28/2004); 4-7.5" in 4 hrs

Hurricane Irene (8/28/2011)
Tropical Storm Henri (9/15/2003); 10.5" rainfall in 5 hrs.

Intense Rainfall (5/1/2014)

Discharge (cfs)

(1/19/1996); 1+" rainfall; rapid ice melting with ice jams.

Flood discharge 5,400 cfs

Hurricane Sandy (10/29/2012)

e




Lewes Tide Gage (ET-Surge Forecast, NOS Station Homepage)
(Kent/Sussex: Minor Flooding @ 6.0 ft, Moderate @ 7.0 ft, Major @ 8.0 ft)

ifnc  Fidfiction O U g0 surge)y  EEiete T “Tide Stormbooks” are
currently in the development
stage by DGS and ODSC.

T
I
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I
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Feet relative to MLLHW

Many more newer, short term gages
Storm surge vs High tide
Station details very important!

Thu 86705 Fri 86/06 Sat 86/07 Sun 86/08 Hon 86/09
Time (EDT)

Reedy Point Tide Gage (ET-Surge Forecast, NOS Station Homepage)
(New Castle: Minor Flooding @ 7.2 ft, Moderate @ 8.2 ft, Major @ 9.2 ft)

Surge Tide Observation Anomaly Total Water -
Guidance Prediction (Obs. —%Tlde+5urge)) Guidance S
Reedy Point, DE : 06/06/2014 2:23 PM EDT

Feet relative to MLLHW
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Visualization Project

re Sea Grant,
‘Natural Resources

are Inland Bays

ar inundation for 1%
EMA DFIRM maps

alected storms



Community Flood M
Visualization/Projec

Outreach & News & Publications
Research Education Extension Events & Products About Us

Delaware

c ity Flood Map Index

= Each community’s flood map is shown with an interactive before/after slider tool that enables the
o viewer to visualize both the landward extent of flooding (horizontal) and floodwater depths (vertical)
2 e expected to occur during the 100-year flood (or 1 percent annual chance flood event).

Centralizing
resources:
Delaware Sea
Grant
researchers
develop
infrastructure to
house flood, high
water mark data

Delaware Sea
Grant and
artners develop
interactive flood
risk visualization

tool

Sea Grant
Updates:
Delaware Sea
Grant briefs Sen.
Carper on recent
research efforts

Salt-tolerant crop
shows promise
as chicken
bedding, helping
farmers with
flooded fields

Time-lapse video
shows Hurricane
Sandy flooding in
Lewes, Del.

At Sea Newsletter
Sign up for
our online
Newsletter

Explore

Additional reso

Audio and videof:
Project homepage =
announcements!

Tags: flooding floodplain management

Page Updated on October 13, 2014

http://lIwww.deseagrant.org/flood-risk-awareness



Commun]&:y Flood Map
Visualization Projec

South Bethany Flood Risk Visualization Map - Water Depths Associated With 100-Year

Flood Event

Before

The flood map is shown with an interactive before/after slider tool that
enables the viewer to visualize both the landward (horizontal) extent of LEGEND
flooding and floodwater depths (vertical) expected to occur during the Water Depth During
100-year flood (or 1 percent annual chance flood event). Data for the 100-Year Flood Event
100-year floodplain was obtained using FEMA's preliminary flood maps, and [Traspaent | Dry
floodwater depths have been provided by Delaware DNREC through a 0.01-1 feet
project with AMEC, a London-based engineering company. l 1 1-2 feet
2-4 feet
also explore what this area looked like durifig Hurricane Sandy any BB Greater than 4 feet
ortheaster.




