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Figure 3. Map of potential wetland area changes under a “Future-without-action™ condition for moderate (a) and less optimistic (b) environmental uncertainty

scenaros, 2010-2060
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But you need help from the
authors to both understand

the research and present
the results.
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Step 2: Learn as much as
you can about the data and
technologies used in the
research.

“ 7/
- & 7
; o
' ¥/~
. D




INal Hazards (2ULD) 772118531205
DOI 10.1007/s11069-015-1652-7

ORIGINAL PAPER

Vulnerability of an industrial corridor in Texas to storm

surge

Daniel W. Burleson * Hanadi S. Rifai * Jennifer K. Proft *
Clint N. Dawson * Philip B. Bedient

1186

Nat Hazards (2015) 77:1183-1203

Hurricane Scenarios

A4

ADCIRC
Storm Surge
Predictions

N4

Hurricane
Vulnerability
GeoDataBase

(HVGDB)

Geospatial Impact
Analysis

Geospatial Vulnerability

v

Environmental Vulnerability

Fig. 2 A schematic of the conceptual model developed for characterizing vulnerabilities to storm surge



2.2 SWAN + ADCIRC storm surge predictions

This modeling system has been successfully validated for recent hurricanes Katrina, Rita,
Gustav, and Ike (Westerink et al. 2008; Zijlema 2010; Dietrich et al. 2010; Dietrich et al.
2011a, b; Hope et al. 2013). When compared to observed high-water marks from Hurricane
Ike, for instance, 94 % of modeled high-water marks were within 0.50 m of the measured
values (Hope et al. 2013).

Inputs to SWAN-ADCIRC include a data assimilated Ocean Wind Field (OWF) and a
high resolution computational domain encompassing the Western North Atlantic, Gulf of
Mexico and Caribbean Sea. The unstructured finite element mesh incorporates a significant
amount of detail around the Houston—-Galveston region and consists of 3,323,388 nodes
with resolution down to 30 m in the nearshore. The grid represents a subset of the grid
(SL18TX33) presented in Hope et al. (2013) without the refinement that was undertaken
for Louisiana. Storm surge data for calibration with 206 verified data locations that were
derived from several sources including the US Geological Survey (USGS), the National

Oceanic and Atmospheric Organization (NOAA), Texas Coastal Ocean Observation
Network (TCOON), and the State of Louisiana Coastwide Reference Monitoring Station
(CRMS).

2.3 HSC-IC Hurricane Vulnerability GeoDataBase (HVGDB)

A specialized GIS geodatabase was developed in this research that includes topography,
parcel boundaries, and critical infrastructure in the HSC-IC. The main purpose of devel-
oping the HSC-IC Hurricane Vulnerability GeoDataBase (HVGDB) was to link the
modeled storm surge from the scenarios described in the previous section with the
geospatial land use, topography, industrial facility, and environmental data. The HVGDB
can be envisioned as a tool to analyze, interpret, map, and store the resulting vulnerabilities
that can also serve as a means of communication and decision-making among its users
(e.g., scientists, engineers, hurricane modelers, decision makers). Therefore, while not all
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Fig. 7 Inundated tanks for the modeled scenarios. The dots represent tanks that would be inundated based
on their clevation and storm surge level—Hurricane Ike (panel /), Hurricane lke at point 7 (panel 2), and
Hurricane Ike at point 7 with 30 % increase in wind speed (panel 3)
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Once you get the data,
make sure It matches the
paper!



ashaw@iMac-22 ike $ head -10 fort.14.reduced2

tx2008_r35h
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Think about how to make
the findings accessible to a
wider audience.
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Fig. 7 Inundated tanks for the modeled scenarios. The dots represent tanks that would be inundated t
on their elevation and storm surge level—Hurricane Ike (panel 1), Hurricane Ike at point 7 (panel 2)
Hurricane Ike at point 7 with 30 % increase in wind speed (panel 3)
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Fig. 10 RMP reporting facilities with relatively high environmental vulnerability due to stored to»
volumes and high geospatial vulnerability due to inundation. Facilities in solid black represent RN
reporting facilitics that are the most vulnerable to releases to the environment due to storm surge f
Hurricane ke (panel 1), Hurricane Ike at point 7 (panel 2), and Hurricane lke at point 7 with 30 % incres
in wind speed (panel 3)
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Murphy Oil's tank wasn't the only one to fail in
2005, and it didn't even cause the largest spill; tanks
damaged during Hurricanes Katrina and Rita
caused more than 8 million gallons of oil to spill in
Louisiana, Mississippi and Texas, according to
government estimates.

Some tanks on the Houston Ship Channel were
even damaged during Hurricane Ike in 2008, though
the storm surge was far smaller than originally
anticipated. About 15 feet of water covered the
eastern part of @ M222ilai Tenninals Holdings' oil
storage terminal ‘\n 9 Galena Park, ris 1t on the
Ship Channel, the company ieported to the Texas
Commission on Environmental Quality.

The storm surge and high winds caused damage to
several tanks and a spill of nearly 1 million gallons
of oil. Some was recovered, but about 300,000
gallons were released into the Ship Channel and
“lost at sea,” Magellan reported. (The spill didn't
appear to impact any homes or businesses in
Galena Park.)

“As a community, it would be good if we could come together and
have a discussion about™ the issue of storage tank safety, said




Question some things that
are standard practice In
academia.
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The unnatural colors of the rainbow palette (left) are often difficult for
novice viewers to interpret. A more naturalistic palette for phytoplankton
(more or less a type of ocean vegetation) trends from dark blue for barren

ocean, through turquoise, green, and yellow for increasing
b ~ ~

concentrations of the tiny plants and algae.

http://earthobservatory.nasa.gov/blogs/elegantfigures/2013/08/19/
subtleties-of-color-connecting-color-to-meaning/
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Keep a dialog open as you
work, and share your
progress (without
compromising editorial
Integrity).
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Sometimes the point you
want to make with the data
IS broader or different than
what the paper does.
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ProPublica uses ADCIRC for investigation

on Houston disaster preparedness

Researchers and engineers from the Coastal Resilience Center of Excellence (CRC) were recently involved in a major

investigative multimedia report on Houston's vulnerability to major storm damage.
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the Texas coast using the ADCIRC computer model.
ADCIRC was developed by a team co-led by CRC

Principal Investigator and UNC-Chapel Hill Professor
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Bruce Ebersole of Jackson State University, a co-Pl on the CRC project “The Incorporation of Rainfall Into Hazard

Estimates for Improved Coastal Resiliency,” provided data for the report.

“During my employment with the Corps of Engineers...| got a good first-hand look at how vulnerable the Houston-
Galveston region is to a major hurricane storm surge,” Ebersole said. “The region is steadily growing in population and
infrastructure, so its potential for significant damage, and possible loss of life, during hurricanes is
increasing....ADCIRC is an excellent tool for simulating hurricane storm surge [and] is central to the work which we are

presently doing.... It is great to see ADCIRC get positive exposure as the valuable, reliable engineering tool that it is.”

Dr. Clint Dawson, head of the Computational Hydraulics Group at the University of Texas-Austin and a co-Pl on the
“Improving the Efficiency of Wave and Surge Models via Adaptive Mesh Resolution” project with the CRC, said
ProPublica approached his team about the story about a year ago. Dawson and colleagues contacted the Severe
Storm Prediction, Education, and Evacuation from Disasters (SSPEED) Center about using data that had been

generated for the Center for the ProPublica feature.

“The outcome | hope to see is better awareness among the general public and decision-makers about the risk along
the Texas coast,” Dawson said. “This research has received quite a bit of publicity in the Houston-Galveston area, but

not so much outside of the area.”

Led by UNC-Chapel Hill, the Coastal Resilience Center of Excellence is a Department of Homeland Security (DHS)-
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