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Monitoring Inland Storm Tide
History

= Monitoring was a post-event activity by
collection of High Water Marks (HWMSs)

= Many issues with HWMSs
= Difficult to identify
= Difficult to accurately survey

= Water elevation can vary due to: g
= Physical appearances |
= Continuity \‘
= Proximity to landfall CR L\
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Alternatives to High Water Marks

m Proposal for an extensive network of
crest-stage gages in 2005
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Hurricane Katrina
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Hurricane Rita Deployment

*

20 Kilometers

il >30 - Land-surface elevation (feel above NAVD 8

47 sensors deployed
34 water level & 13 barometric pressure
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Storm Tide Sensor vs. HWM

Storm Surge Data from Hurricane Rita - - Site: La%9b
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Calcasieu River, SW LA

Average velocity (ft/s) between sites

8.7,5.1 & 2.8 ft/s
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Storm-Tide Elevation,
American

25 26
September 2005




Storm-tide at 12:00 am
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Monitoring Inland Storm Tide
Planning for Deployments
m Standard Operating

U.S. GEOLOGICAL SURVEY

P rO C e d u re S STORM SURGE SENSOR NETWORK

STANDARD OPERATIONS PLAN

m USGS Water Science
Centers and Storm Tide
Centers along the Gulf
and Atlantic Coasts

ZUSGS
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Monitoring Inland Storm Tide
Planning for Deployments

« Mobile network of temporary gages
« Small, inexpensive, portable
 Late pre-landfall deployment

* Dense network

« Rapid recording intervals

* QA against HWMs

* Level-in to datum after storm

« Collaborate to build complementary datasets

2 USGS
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Monitoring Inland Storm Tide
Planning for Deployment

Deployments largely based on:
m Forecasted surge T

These graphics show the areas that are at greatest risk for significant storm surge, including
Down East Carteret County and Cedar Island, and areas adjacent the mouth of th se,
track of

n of the Neu
) Pamlico, and Tar Rivers. The storm surge is highly dependent on the k of the storm and
. highe! ibl
eet robabili et

m Pre-planned and opportunistic
additional locations

m Collaboration with other
agencies

2 USGS
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Sensor Deployment - Technology

= Unvented pressure transducers can
record temperature and pressure
for 8 days at 30 second intervals

) Mobile
= Self-contained

"  Relatively inexpensive
"  Accurate (0.01 ft)

m  Secured in steel-pipe housing units

= Entire hydrograph—not just peak

= USGS o0
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Sensor Deployment

m Generally 2-person crews

s Deploy 24-36 hours
prior to landfall

m Strap-on sensors, mark
Ref Pts, take pictures, get
GPS coordinates

m Check-In each hour

m “‘Clearout” at 12to 24
hours to landfall

2 USGS

15



Sensor Recovery

m Retrieve sensors, flag
HWMs, tape-down to H,0O,
run local levels, download,
adjust data for barometric
pressure, salinity, and
upload to web

m Follow-on GPS crews
determine local datum for
corrected data adjustment

2 USGS
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Monitoring Inland Storm Tide
History of Deployments

Rita (2005)
W| | m a (2005) Hurricane Storm Tide Sensor Map
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Monitoring Inland Storm Tide
Irene Deployment

m Storm Tide Sensors

m USGS at 212
locations

m UNC Sea Grant and
UNC IMS at 13
locations

= Independent HWMs
at 137 locations (104
In North Carolina)

2 USGS
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Monitoring Inland Storm Tide
Sandy Deployment

m Storm Tide Sensors
m USGS at 230 locations
= 9 Wave Height Sensors
= 8 Rapid Deployment
Gages Al
= Independent HWMs alsofciia
flagged at more than
900 locations

2 USGS
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Post Sandy Developments
and Response

m USGS Science Plan for Support
Of ReStoration and Recove ry ;l';g‘;hseaf]f;;fxﬁf;'gezflégeNationintheWakeof

ical Survey Science Plan
for Support of Restoration and Recovery

m Theme 1. Coastal Topographic and Bathymetric Data
to Support Hurricane

m Theme 2: Impacts to Coastal Beaches and Barriers

m Theme 3: Impacts of Storm Surge, Including
Disturbed Estuarine and Bay Hydrology

Circular 1390

US. Dopartment of the Interior
US. Geological Survey

m Theme 4. Impacts on Environmental Quality, Including
Exposure to Chemical and Microbial Contaminants

m Theme 5: Impacts to Coastal Ecosystems, Habitats,
and Fish and Wildlife

ZUSGS
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Theme 3 — Development of SWaTH
Storm Wave and Tide Hydrodynamic Network

" Sites are pre-determined and pre- et e
surveyed, many with installed fixed-place #= y
brackets for easy storm deployment and
recovery.

" Non-vented pressure transducers
deployed in advance of storms within
pipe housings of varying lengths from 2
to 12 feet in order to capture entire tidal
cycle.
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" Uses advanced sensors collecting data at
up to 4 Hz (4 times per second) to both
capture tide and wave.

2 USGS

Water-level elevation, i



SWaTH Network
Design and Implementation

Increase real-time footprint with the development
of more robust and easy to install rapid-deployment

gages.

Storm-deployed rapid-deployment gages will
transmit tide stage and meteorological data over
GOES satellite every 15 min, or more frequently as

RDG installed on bridge over State Boat

needed. Channel at Captree Island, NY for Hurricane

Irene.

Installation of additional long-term coastal-
monitoring stations in areas currently lacking
coverage.

Network developed to complement existing data —
collection by NOAA, USGS, and others. . - =

» Long-term coastal-monitoring station at

Rockaway Inlet at Floyd Bennett Field, NY.
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SWaTH Network
Enhancing Past Monitoring

" Expands upon the existing USGS storm-tide program.

" Developed for Northeast Coast from North Carolina to
Maine.

" Expanded to include deployment for major Nor’easters,
in addition to tropical systems.

" Collaborative effort with Federal, State and local
partners, emergency managers, coastal researchers, and
modelers.

" Includes both long-term and temporary stations operated
by the USGS and other partners.

2 USGS
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SWaTH Network

" Entire proposed network consists of about
900 sites or locations:

75 non-USGS stations,

115 coastal stations/tidal streams,
530 storm-tide/wave sensors,

85 rapid-deployment gages,

30 tidal crest-stage gages,

" 65 temporary barometric-pressure
Sensors.

® Not all stations will be fitted with sensors
for any one storm.

" Data distributed through an online mapper
in near-real time or as data is collected.

ZUSGS
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SWaTH Network

Data Dissemination
Short-Term Network (STN) Mapper:

Provide real-time data before, during, and

after storm.

Processing of storm tide and wave data
performed seamlessly and available on
mapper soon after the event.

Mapper includes site data, hydrologic-data
files, hydrographs, and photographs.

Includes links to non-USGS data.

Can be delivered directly into other
operational computers using web services.

2 USGS
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SWaTH Network
Opportunities

Validate riverine flood forecasts
Overwash and storm-surge modeling
® Wave metrics

" Water quality

" Water velocity
Coastal resiliency assessment
High water mark assessments and re-evaluations

Enhanced early warning

Collaborative observing system for coastal hazards
and ecosystem health.

2 USGS

27



USGS SWaTH Network

ekt tras
° afe . . ..’..
;.,:’ﬁ....., S

%
.

Explanation

SWaTH Sites USGS SWaTH Network

Network Types . 1:5,000,000
* Distributed

* Transect




For More Information:

Jeanne Robbins

U.S. Geological Survey
South Atlantic Water Science Center
Raleigh Data Unit

3916 Sunset Ridge Road

Raleigh, NC 27607

(919) 571-4017

http://nc.water.usgs.gov robbins@usgs.gov
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