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ADCIRC+SWAN model includes 
Atlantic, Caribbean, and Gulf of 
Mexico basins extending into back 
bays of Galveston and Chambers 
counties, as well as portions of 
Brazoria, Harris, and Jefferson 
counties. Results for low and high 
resolution Hurricane Ike hindcast 
simulations were output in two 
different formats: maximum 
intensities and time series. Data 
sets include wind fields, currents, 
storm surge elevations, flooding 
depths, and wave characteristics. 
Model output data were extracted 
along CR 257 between Galveston 
and Surfside, Texas as hourly peak 
intensity measures (IM). 

DISCOVERY #1: Gravity wave celerity dispersion 
functions computed using cumulative water 
surface elevation and cumulative wave period 
hourly peak IMs for overtopping flows are 
strongly correlated for event duration. Peak IMs 
facilitate cumulative discrete data integration.

DISCOVERY #2: Cumulative functions 
vary based on approximate distance 
from CR 257 to shoreline measured 
at mean sea level from pre-event 
aerials. Including setback distance as 
gradient improves damage grouping.

DISCOVERY #3: Cumulative current 
velocity accounts for velocity head at 
overtopping flow. Cumulative 
celerity dispersion (CCD) function 
strongly predicts likelihood and 
degree of damage. Evaluating the 
cumulative function progression 
during an event helps with validating 
likely damage failure modes. 

Post-event photos of road 
damage observed along CR 
257 (provided by Brazoria 
County). Reconstruction 
drawings used to verify 
damage extents. 

Coastal model and IM data provided 
by Dr. Bret Webb for Galveston Test 
Bed Model research team. Hurricane 
Ike (2008) wind fields (vectors) and 
water surface elevations (colors) just 
after landfall. The thin black line 
oriented diagonally in the figure 
shows the approximate track of the 
storm's eye. (Coastal Hazard Intensity 
Measures, completed 01/04/17).

Cumulative dispersion values were compared to current velocity flow 
vectors to assess whether damage likely occurred with initial storm 
surge overwash, or receding storm surge ebb flow into the Gulf of 
Mexico. Data show critical cumulative damage values are realized soon 
after current velocity vectors reverse direction as storm surge recedes.

Shallow water 
wave dispersion 
occurs with strong 
waveτcurrent  
interaction during 
storm surge. This 
interaction with 
overtopping flow 
at critical wave 
breaking depth is 
key in increasing 
road damage. 

Ongoing research:
�‡ Pseudo-Froude model
�‡ Model application to 

Katrina & US Hwy 90 
�‡ Modeling other 

frequencies for CR 257
�‡ Extended data set for 

model validation
�‡ Dissertation and 

research journal 
publication pending

A model that limits uncertainty and predicts 
with confidence likely damage of coastal roads 
when exposed to storm hazards can also be used 
to reduce risk and improve system resilience


