NOTICE OF REGULAR MEETING
Park Board of Trustees of the City of Galveston
Beach Maintenance Advisory Committee
Friday, November 5, 2021 at 9:00 a.m.
Galveston, Texas 77550
The Park Board of Trustees will conduct this meeting via video conference in order to
maintain social distancing guidelines
to help reduce the spread of the COVID-19 virus.

I. Call Meeting To Order
II. Roll Call And Declaration Of A Quorum
III. Conflict Of Interest Declarations
IV. Requests To Address The Committee

The public shall be allowed to provide comment to the Committee regarding one
or more agenda or non-agenda items. All requests to address the Committee
must be submitted by completing the Public Comment Form available on the Park
Board of Trustees website at the following link prior to the start of the meeting:
HTTPS://WWW.GALVESTONPARKBOARD.ORG/FORMS.ASPX?FID=65.
V. Welcome New Committee Members (Jason Worthen, 5 Minutes)
Documents:
WELCOME NEW COMMITTEE MEMBERS.PDF
VI. Presentation On USACE District Projects (Sally Bakko, 20 Minutes)
Documents:
PRESENTATION ON USACE DISTRICT PROJECTS.PDF
VII. Presentation On City Of Galveston Beach Surveys (Michael Lowiec, 20 Minutes)
Documents:
PRESENTATION ON CITY OF GALVESTON BEACH SURVEYS.PDF
VIII. Presentation On New Coastal Hurricane Hazard Measuring Initiative "SENTINEL" (Jens
Figlus, 15 Minutes)
Documents:
PRESENTATION ON NEW COASTAL HURRICANE HAZARD MEASURING
INITIATIVE SENTINEL.PDF
OVERVIEW OF PROJECT SENTINEL_TXADD.PDF
PROJECT SENTINEL.PDF

Documents:
PRESENTATION ON NEW COASTAL HURRICANE HAZARD MEASURING
INITIATIVE SENTINEL.PDF
OVERVIEW OF PROJECT SENTINEL_TXADD.PDF
PROJECT SENTINEL.PDF
IX. 2021-2022 Beach Maintenance Advisory Committee Work Plan
Pending Board Approval
X. Future Agenda Items
XI. Announcements
XII. Adjournment
I certify that the above Notice of Meeting was posted in a place convenient to the public, in
accordance with Chapter 551 of the Texas government Code, on or before October 29, 2021,
5:00 p.m.

Approved
Marty Fluke, Vice-Chair, BMAC
Approved
Spencer Priest, Chair, Park Board of Trustees
Approved as to Format
Kelly de Schaun, Chief Executive Officer
Please Note Members of the City Council may be attending and participating in the discussion.

In accordance with the provisions of the Americans with Disabilities Act (ADA), persons in need of a special accommodation
to participate in this proceeding shall, within three (3) days prior to any proceeding, contact the Park Board Administration
Office, 601 Tremont, Galveston Texas 77550 (409 - 797 - 5147)

Agenda Item Overview
_____________________________________________________________________________________
Agenda Item: Welcome New Committee Members
Background: There were two vacancies on the Beach Maintenance Advisory Committee at the conclusion of the
2020-2021 year. Staff has worked with the Committee Chair to identify members of the community to serve in the
roles of Citizen at Large and Business on the Beach.
The Board of Trustees voted unanimously to appoint John Machol as the Citizen at Large and Jen Johnson as the
Business on the Beach.
John Machol is a recent retiree of the US Army Corps of Engineers. In his role with the Army Corps, John served as
a Project Manager in Galveston and Virginia. He is also a Veteran of the US Navy, and was stationed in Sasebo,
Japan. In addition to his technical expertise, John is a local surfer and is part of a band named “The Pirates”.
Jen Johnson recently purchased Southern Spears surf shop located on Seawall Boulevard and 61st. She is
interested in learning more about Galveston’s beaches and getting to know the individuals, businesses and
entities that surround it.
Staff Recommendation: n/a
Funding Source (if applicable): n/a

Agenda Item Overview
_____________________________________________________________________________________
Agenda Item: Presentation On USACE District Projects
Background: Earlier this year, Governor Abbot appointed Sally Bakko and five others as Board of Directors for the
newly created Gulf Coast Protection District (GCPD). Sally is the Director of Policy and Government Relations for
the City of Galveston. She previously served as a Senior Policy Analyst for the Harris County Commissioner’s Court
Analyst’s Office and as the Legislative Coordinator for the City of Galveston Attorney Office. Bakko received a
Bachelor of Arts in Communications from Mount Vernon College at George Washington University, a Master of
Business Administration and Public Administration from the University of Phoenix, and a Paralegal Certificate of
Completion from the Center for Advanced Legal Studies.
The Gulf Coast Protection District (GCPD) was created by the legislature to operate and leverage funding to build
the unique flood control and surge protection needs for coastal communities. When completed, the Coastal Texas
study will be the largest civil works project in US history. Like the seawall before it, this system will protect our
state and national economy and millions of Texans for generations to come. Texas ports handle 65 percent of all
US cargo and produce the largest volume of military jet and diesel fuel. The creation of this District provides
opportunity to leverage almost $30 billion federal dollars to protect the ports of Beaumont, Harris County and
Galveston from storm surges.
Staff Recommendation: n/a
Funding Source (if applicable): n/a

Agenda Item Overview

_____________________________________________________________________________________
Agenda Item: Presentation On City of Galveston Beach Surveys
Background: Historically the City of Galveston and the Park Board have worked together to perform annual beach
surveys that determine the changes in volume of sand along the beachfront. This is especially important for our
engineered beaches, as this historical information is used after a storm event to show comparative proof of loss in
order to file a claim with FEMA.
The basic scope of work includes conducting a Depth of Closure and Wading Depth Surveys and a Proof of
Methodology Study with drone technology. The Wading Depth Surveys take place along the entire length of
Galveston Island, excluding Galveston Island State Park and Jamaica Beach. The Depth of Closure surveys are
conducted on the three engineered beaches only (Historic Seawall, Babe’s Beach and Dellanera).
The City and Park Board awarded the contract to Aptim, who will provide an update to the Committee on the
surveys conducted to date.

Staff Recommendation: n/a
Funding Source (if applicable): n/a

Agenda Item Overview
_____________________________________________________________________________________
Agenda Item: Presentation On New Coastal Hurricane Hazard Measuring Initiative “SENTINEL”
Background: Dr. Jens Figlus will present to the Beach Maintenance Advisory Committee on a new initiative to
measure tropical cyclone and hurricane impacts on the beach during storm impacts along the Gulf of Mexico and
Atlantic coasts of the U.S. using a system called “SENTINEL”.
The idea is to place mobile, rugged, instrumented towers in coastal areas ahead of predicted storm landfall to
measure a variety of important parameters related to wind, waves, environment, etc. and make them available in
real time and as archived information. The intent is to create a shared resource for states and communities
affected by coastal storm impacts and for the broader natural hazards community that can grow over time.
The representatives for this initiative, which include Dr. Figlus, are reaching out to Texas communities, agencies,
and stakeholders to inform them about the program and to start a proactive dialog about logistics and challenges
related to such a rapid-response initiative that can provide an invaluable source of information for the City of
Galveston and State of Texas related to storm impacts and help improve safety for its citizens through real-time
data during such an extreme event.
Staff Recommendation: n/a
Funding Source (if applicable): n/a

Overview of Project Sentinel (15 June 2021)
Contact Information: Forrest Masters, Ph.D., P.E. (FL), Professor and Associate Dean for Research and
Facilities, Herbert Wertheim College of Engineering, University of Florida, masters@eng.ufl.edu, and Britt
Raubenheimer, Ph.D., Senior Scientist, Woods Hole Oceanographic Institution, britt@whoi.edu
Texas Contacts: James Kaihatu, Ph.D., Professor and Associate Department Head for Research, Zachry
Department of Civil & Environmental Engineering, Texas A&M University, jkaihatu@tamu.edu, and Jens
Figlus, Ph.D., Associate Professor, Department of Ocean Engineering, Texas A&M University,
figlusj@tamu.edu
Overview. Hurricanes cause widespread interruption to
meteorological and hydrological measurement stations exactly
at the time when operational and research interests need them
most. The few stations that continue to report generally only
measure wind or hydrodynamic conditions, but not both. None
we are aware of simultaneously measure key multi-disciplinary
variables that define impact to a coastal community, i.e., wind
speed, water depth, wave height/direction, erosion, and
biological/chemical properties associated with environmental
and ecological degradation, e.g., petrochemical or animal
waste spills.
Using state-of-the-art monitoring stations (called “Sentinels”)
engineered to operate in and measure extreme wind, storm
surge, wave, and hazardous water quality conditions, we will
continuously transmit live, high fidelity data and video feeds
along the shoreline where the hurricane core transitions from
ocean to land, providing a first indicator for deteriorating
weather conditions as the storm makes landfall (Fig. 1).
In contrast to permanent stations that are elevated/hardened
to avoid/resist flooding and waves, the station was purposely
designed for temporary installation at the shoreline between
the mean tidal datum and the sand dunes. Its structural system
is designed to resist 5 m (16 ft) breaking waves in a 5 m (16 ft)
stillwater depth, accounting for 3 ft of erosion and pile scour.
The Sentinel anchors to the beach surface using four 8 in
diameter steel helical piles installed to a maximum depth of 19
ft by a hydraulic auger system. The piles support an adjustable
Figure 1
10 ft long 6061 aluminum alloy “crossbeam” pier cap carrying
a high strength 30 ft carbon fiber mast at its center. High-resolution 3D wind, pressure, temperature, and
humidity data as well as video are collected at the top of the mast. At the base, battery power and water
depth, temperature, and salinity sensor values are transmitted to an upper instrumentation package that
acts as the “nerve center” for the system. The crossbeam can also accommodate other sensor packages
to measure erosion, water current, and chemical/biological properties of water on an ad-hoc basis.
The Sentinel Project is a culmination of more than two decades of conducting field data collection in
landfalling tropical cyclones. Led by the University of Florida and Woods Hole Oceanographic Institution,
the program is supported by the SHared Operational REsearch Logistics In the Nearshore Environment
(SHORELINE) Network, a national collaboration represented by universities in hurricane-prone states.
Deployments will be led by the University of Florida (UF), which has continuously conducted field
experiments in landfalling storms since the late 1990s (38 storms to date, including more than 10 major
hurricanes). UF is currently prototyping several Sentinels, with the goal of deploying up to three for the 2021
Atlantic Hurricane Season. Concurrently it is pursuing additional funding and recruiting other universities to
increase the number of stations in the outyears.
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Deployment Logistics. Sentinels will
Figure 2
be installed 1-3 days before landfall
and removed after the SHORELINE
team can safely return to the
deployment sites. (De)installation time
is anticipated to be two hours. The
Sentinel will be preassembled at the
beach/park access point. A compact
track mounted (skid steer) loader will
carry the pile components and tow the
crossbeam with the mast in the resting
position as shown in Fig. 2. No other
vehicles should be necessary. Sites will be selected with input of the landowner and surveyed using a
radiodetection meter and a ground penetrating radar to avoid installation of piles in bearing strata containing
underground objects. With input from conservationists, the team will avoid selecting sites near nesting
grounds for sea turtles, shorebirds, and other species.
Data/Video Sharing and Field Communications. Data and video will be shared with a broad spectrum of
operational, research, and commercial partners supporting Project Sentinel (Fig. 3) as well as any interests
supporting local response and recovery, e.g., state departments of environmental protection or natural
resources. Information will flow as follows. The Verizon Response Team is providing priority cellular service
through Verizon Frontline, a first responder mobile network that provides priority access and preemption
capabilities to maximize transmission reliability. Data will be relayed to meteorologists at the National
Oceanic and Atmospheric Administration (NOAA) National Hurricane Center and regional NOAA Weather
Forecast Offices to validate wind field and storm surge intensity forecasts, convey weather conditions to
the general public, and inform local and state emergency operations centers (EOC). The project will also
support the NOAA Hurricane Research Division’s Advancing the Prediction of Hurricanes Experiment
(APHEX) program, which will fly reconnaissance aircraft (hurricane hunters) near the Sentinels to validate
remote sensing of surface winds above shoaling waves. The largest weather mesonet in the US,
WeatherFlow, will distribute data through its web interface, DataScope, and provide data to the property
and casualty insurance industry. Live video will stream to a media pool managed by Fox Weather, which
will provide access to another project partner, The Weather Channel. MyRadar will also distribute video
and data through its (free and popular) weather app for iOS, Android and Xbox devices. Finally, all data will
be archived on the National Science Foundation’s Natural Hazards Engineering Research Infrastructure
(NHERI) repository (www.designsafe-ci.org). Interested parties will be able to interact with the SHORELINE
team during storm deployments via Slack (accessible at www.designsafe-ci.org/community/slack-onlinecollaboration/).

Figure 3
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Project Sentinel: Collecting surface wind and water
data in extreme hydrodynamic conditions during
tropical cyclone landfall

Main Points of Contact: Forrest Masters, Ph.D., P.E. (FL), Professor and Associate Dean for Research and
Facilities, Herbert Wertheim College of Engineering, University of Florida, masters@eng.ufl.edu, and Britt
Raubenheimer, Ph.D., Senior Scientist, Woods Hole Oceanographic Institution, britt@whoi.edu
www.click2houston.com/weather/2020/08/28/where-was-lauras-storm-surge/

Project Sentinel is supported by the SHared Operational REsearch
Logistics In the Nearshore Environment (SHORELINE) Network
n

Community-driven network to help field research
teams quickly locate all stakeholders working in one
of the 185 coastal counties/parishes on the Gulf of
Mexico and the Atlantic Seaboard

n

One resource for all fields:
wind/coastal/environmental engineering, ecology,
oceanography, atmospheric science, among others

n

Directory managed by the Center for Coastal
Solutions at the University of Florida

DELMARVA: Delaware (Jack Puleo)

NC: NC State (Katherine Anarde, Beth Sciaudone),
Sea Grant (Spencer Rogers), UNC Chapel Hill (Laura
Moore), UNC Wilmington (Joe Long, Ryan Mieras)

SC: TBD
LA: LSU (Navid Jafari)
GA: TBD
TX: Texas A&M (Jim
Kaihatu, Jens Figlus)
MS-AL: USA
(Brett Webb)

Florida: UF (Christine Angelini, Chris Ferraro,
Forrest Masters, Elise Morrison, Brian Phillips),
Clarkson (Pedro L. Fernández-Cabán)

Storm surge severely limits collection of coastal surface weather
data. Fixed weather stations flood, and forecast error expands
the denied observational environment to deploy portable
observational assets far wider than actual conditions present.

SSHWS Cat 4
Hurricane
Laura (2020)

Outcome = observational gap between
the inland and offshore regions

ASOS

Stepped Frequency
Microwave Radiometer

FCMP

TTU

NSSL

OU

CSWR

If we had the missing high-quality, real-time data?
Source: AIR

•

Validate and aid the improvement of (a) coastal transition wind intensity and storm surge forecasts and (b) surface velocity
estimates from reconnaissance aircraft, ground-level doppler radars, and satellite-based remote sensing
Assimilate data into (physics-based) landfall nowcasts/hindcasts over land
Fill a longstanding knowledge gap regarding the behavior and structure of surface winds in the littoral zone (e.g., Cd vs. U)
Live reporting of high-fidelity data to monitor decaying weather conditions to NOAA (e.g., NHC, WFO, HRD, OSI), FEMA
(e.g., MAT), NIST (e.g., NWIRP), USGS, industry, academy (e.g., NSF NEER, StEER), and the national media
Continuously measure the pressure/velocity profiles through passage to determine arrival times for TS and hurricane force
winds and storm surge, storm position, etc.
Monitor intensity until conditions subside à when can first responders return?

•
•
•

Track

•
•

RMW

2*RMW

Introducing the “Sentinel” network
n

A new class of low-cost monitoring station engineered
for rapid deployment at the shoreline

n

Key features:
n

Resistance to extreme wind and hydrodynamic loads

n

High fidelity measurements of wind speed, water depth,
pressure, air/water temperature, and salinity. Also equipped
with a video feed

n
n

n

Multiple units stowable on a single trailer that meets DOT
roadway requirements
Minimalist design, e.g., simple structural elements and
passive controls, no guy wires, and adopts an IoT approach
for DAQ and real-time communications (compact, low
power, real-time processing using an embedded system)
Minimal cost to ensure that losing 1-2 per major hurricane
could be reasonably absorbed within the annual O&M
budget

10 m (33 ft)

• Meteorological sensors
• Triaxial tiltmeter
• Data acquisition system
• Video camera
• Cellular modem

• Tapered, high-strength
carbon fiber mast

Above
grade

Below
grade

• Adjustable pile
to pier-cap
connections
• Hydrological,
chemical, and
biological
sensors
• Batteries

• Moment
resistant
helical piles
6 m (19 ft)

Goals of the “Sentinel” network
n

n

Create a shared resource for the broader natural hazards community
n

Designed with the input of wind/coastal engineers, atmospheric scientists,
oceanographers, ecologists, and experts in other fields such as crisis
communications, telecommunications, etc.

n

Other universities, state agencies, etc. are encouraged to build their own
Sentinels, participate in deployments, and help the program scale up

Democratize use of data and modeling by live streaming all products to
operational, commercial, and research interests
n

Send summary data to operational users using existing channels

n

Curate and archive all data + metadata for research

One platform, multiple configurations
Will only discuss the breaking wave (BW) model (i.e., the
wicked hard design) today, but the intent is scale back
the design for the flood (F) and dry (D) models
The windborne debris resistant FCMP
weather stations will continue to be
deployed in open to suburban terrain
Sentinel “BW”
Model

Sentinel
“F” Model

Sentinel
“D” Model

Existing FCMP
Assets

Optimal siting of the BW- and F-model Sentinels

Submerged lands

More elevation the better!
Wave forces scale with the
breaking wave height squared.

Ideal
Siting

Possible if installation
occurs near low tide

Primary
region of
interest

Source: http://www.coastalwiki.org

Conceptual starting point for the design

Lightweight design
• Existing stations ~6000 lbs
• Use composite materials to reduce
weight and increase strength

Real-time wind field
standardization
• Measure elevation
above water
surface
• Convert measured
wind speed to
WMO observation
height of 10 m

1.2
1.18
1.16
1.14
1.12
1.1
1.08
1.06
1.04
1.02
1

m
/s

zactual
z

Structurally compliant system
• Allow mast to deflect under breaking (“slamming”) loads to
lower rigidity requirements, and thus size/weight
• Tip rotation requires real-time readjustment of anemometric
reference frame

40

Wind

Conversion Factor

“All-in-one” measurement station
• Standard + reported in real-time:
wind, pressure, air/water
temperature, salinity, water depth,
video feed
• Customizable, collect data after
storm: chemical and biological
sensing, erosion

m/s
0
1
0

1

2

3

4

5

Stillwater depth, h (m)

Temporary anchoring
• Helical piles
• Designed for 3 ft of erosion
• Fast (de) installation, no environmental impacts

6

7

Sentinel BW

DAQ, TX, and Upper
Instrumentation

Patent pending

Cameras (TBD)
Pre-Launch Position.
Raised with mechanical
assistance

Tapered Carbon
Fiber Mast
f = 3.9 Hz (1st mode)

Strong
axis

Batteries and Lower
Instrumentation

Wave Direction
Equivalent to 60°
0°
in deep water
for T = 8 s

Attachment points for
chem and bio sensing

8 in steel piles
with with helical
anchoring

30°

Design for extreme loads
n

Designed using multiple assessment paths
n

n
n
n

n

n

Approach 1: Combined loading applying FEMA P-55 rational engineering analysis
n Slamming forces from depth-limited waves on a sloped beach (H/h = 1)
n Hydrodynamic forces from water current, setting the speed = wave celerity
n Waterborne debris (can only control for smaller debris)
Approach 2: Non-linear wave loading (stream function theory + Morison equation) + waterborne debris
Approach 3: Smooth particle hydrodynamics modeling (full physics, meshfree) using DualSPHysics
All approaches consider
n Erosion (3 ft) and pile scour (~2X pile diameter)
n Mast above free surface designed to withstand Exp. D loads for 200 mph basic wind speed in ASCE 7-16
Wave runup not presently considered

Optimized to maximize structural efficiency and minimize environmental impact
n
n
n
n
n

Mast limit states based on material behavior (load capacity ratios), deflection, stability, and aeroelastic response
Piles designed using p-y and other rational analysis accounting for beach soil conditions
Transport and installation time (target = 90 min setup)
Minimal soil disturbance
Visually unobtrusive (to not attract onlookers)

Approach 1. Slamming force from a plunging breaker + water current +
waterborne debris + wind (FEMA P-55 rational engineering analysis)
Wind loading
V = 200 mph
Exposure D
Uniform below
15 ft per ASCE
7-16

ß Instrument mast
h = 0.7*H = 0.7*16 = 11.2 ft
h + h = 11.2 + 16 = 27.2 ft

H = 1.0*16 ft
= 16 ft

Resultant
load

Increased from 0.78
to 1.0 to account for
beach slope

Stillwater depth

13 ft

Water current
V = wave celerity (15 mph)

Mast
Beach, no erosion
Beach, after erosion

Helical pile foundation
n

Controlling load case = Approach 1 (breaking waves),
assuming wave refraction limit wave direction to 30 deg
from perpendicular to the shoreline

n

Steel helical pile system pin-connected to four transfer
beams extending outward from the mast
n
n

n

n

Minimum spacing of 6 ft on edge to avoid loss of efficiency
3 ft erosion à free ended piles

Applied p-y method (O’Neill and Murchinson, 1983) to
steel pile (E = 29 ksi, Fy = 42 ksi) installed in submerged
•

cohesionless soil (sand) with f = 30o and initial coefficient of
subgrade reaction, k = 50 lb/in3

•

cohesive soil (clay) with properties TBD

Helices size spacing determined from rational engineering
analysis and manufacturer's test data. f = 0.63, which is
equivalent to a FS = 2.0 in ASD using the torque
correction method (Dearhoff and Luna, 2009)

8 in I.D. piles
installed at a
minimum
length of 18 ft

3 ft

h = 16 ft

Deployment (no trucks required)
Bobcat T770 Compact Track Loader

Crossbeam
converts into
a carriage

Bobcat T770
Pile
box
2065

GPR

+
Radiodetection

0.5m
Scale: 1:25
1.0m

5cm

+

Installation
Area

All measurements in millimeters.

Avoidance

~100 in
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The largest free 3-view, template and blueprint collection on the internet.

~70 in

Helical pile foundation installation
Hydraulic
drive motor

Shaft
extension(s)
19 ft

Lead shaft
Track Loader

Flexible
placement

Crossbeam pier cap
Transfers lateral forces acting on the mast
to the helical piles

Pinned (typ.)

1 in thick
rubber insert (typ.)
accommodates pile
misalignment

15o swivel

+/- 3 in
Adjustable
s)
(typ. all leg

Strong axis aligns
with primary direction
of wave loading

Ocean

Carbon fiber instrumented mast

Oven curing

(not actual images of our mast)

Fabrication

Finishing
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RM Young 41382VC
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Ethernet
Peplink MAX BR1 Slim
Cellular Modem and GPS

Campbell Scientific CR6
• 12 Universal Channels
• 4 Control Channels
• CPI Port

CPI (digital)

nnel
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SDM (digital)

Parker LORD 3DM-GX5-25
Triaxial Tiltmeter,
Accelerometer, and Compass

3 SE Channels (+/- 5V)
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RM Young Gill 27106R (x3)
Anemometers

Permanent
Instruments

Upper Instrumentation
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Lower Instrumentation

Optional Expansion Modules
for Additional Lower
Instrumentation

Campbell Scientific SDM-SIO4A
•4 Serial I/O Channels

Campbell Scientific Volt 116
• 32 SE Channels
• 4 Excitation Channels

Keller 36XiW-CTD (x1)
Pressure, Temperature, and Salinity

Optional Chemical & Biological Sensing
Risk

Measurement
Chlorophyll-a

Phytoplankton blooms

Marine - Phycoerythrin
Freshwater - Phycocyanin

Hydrocarbons
Wastewater monitoring

Crude oil
Refined fuels
Optical brighteners
Tryptophan

Terrestrial material, carbon cycling

Chromophoric and fluorescent dissolved organic
matter

Eutrophication, hypoxia

Nutrients, dissolved oxygen

Other necessary measurements: Salinity, temperature, turbidity, depth, pH

National Hurricane Center

Weather Forecast Offices

AWIPS II

SHORELINE Team

Coastal Act Program

State EOC

First
Responders

Hurricane Research Division

Data

Real-Time
Data Pool

Loc. EOC

National mesonet
Archival

Private sector sources

Archival

Others …
Video

Media
Pool

mux

Response Team

Others…

Data sharing example: Reconnaissance aircraft
n

“Hurricane hunters” measure surface wind speed using the
Stepped Frequency Microwave Radiometer (SFMR).
Estimates gusts in 30 s intervals (4 km)

n

SFMR would be ideal for measuring surface velocity in the
littoral zone but shoaling waves and land cause the
instrument to lose accuracy. Also, emissivity is sea state
dependent. Rule of thumb for data collection = minimum
water depth of 30 m

n

“Sentinel” wind speed, water depth, wave period/height,
temperature, and salinity will produce the necessary
calibration

n

More info: Tropical Cyclones at Landfall, Hurricane Field
Program, NOAA’s Advancing the Prediction of Hurricanes
Experiment (APHEX). Investigators: J. Kaplan, P. Dodge, G.
Alaka, H. Holbach, Jun Zhang, F. Marks, M. Biggerstaff
(OU), J. Schroeder (TTU), F. Masters (UF), K. Knupp (UAH),
D. Nolan (University of Miami).
https://www.aoml.noaa.gov/2021-hurricane-field-program/

SFMR
Wind speed
Rain Rate

Flight
path
Sentinels

Data sharing example: NOAA COASTAL Act
n
n

n

The 2012 Biggert-Waters Flood Insurance Reform Act incorporated legislation known as
the Consumer Option for an Alternative System to Allocate Losses (COASTAL) Act
COASTAL Act requires NOAA to produce detailed post-storm assessments to help
FEMA determine the extent to which wind vs. water damage in cases of indeterminate
losses (“slab cases”) within 90 days after DHS and NOAA deem that a storm
“reasonably constitutes a threat”
n

NOAA hindcast Named Storm Event Model (NSEM): HWRF + coupled ADCIRC and
WAVEWATCH III

n

Weather data à Coastal Wind and Water Event Database (CWWED)

n

Post-storm assessment results and obs will be available to the public

The post-storm assessment output (assuming it meets 90% accuracy at the location in
question) will then be incorporated in the COASTAL Formula (managed by FEMA). The
formula will consider other non-geophysical data (e.g. structure data) to determine the
extent to which water vs. wind contributed to the destruction (thereby determining the
cost responsibility between NFIP and private home insurers)

Data sharing example: NOAA COASTAL Act
Post Storm Assessment User Interface

https://dev.cwwed-staging.com/#/post-storm-assessment

ASOS

FCMP

TTU

NSSL

OU

CSWR

Field deployments
n

n

n

Combined inventory for the 2021 Atlantic Hurricane Season
n

3 FCMP weather stations

n

4th new FCMP weather station carrying DMT Precipitation Imaging Probe

n

2-3 Sentinels

2022 Atlantic Hurricane Season
n

University of Southern Alabama (Brett Webb) committed to adding to the Sentinel
network

n

Also pursuing other funding opportunities to support the project

Outyears
n

Expand the network to include 12-15 stations …

Logistics – where we need your help
n

n

n

Beach access
n

Permission to drive to access point

n

Gate access

n

Permission to drive a compact track loader (e.g., Bobcat) on beach

Permission to install
n

Permitting for state lands (dry or submerged lands)

n

Permission from private owners

Identification of local and state entities who need real-time data access

Thank you!

