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Research, tools, and instruction related to ocean and atmosphere sciences

A Storm surge modeling with ADCIRC, SL@$sdH]1Dmodel applied to
operations, case studies, and return level assessment

A A tropical cyclone parametric scheme using storm structure information

A Ocean model validation scheme which blends multiple metrics

A Parallel coordinate tool with multiple regression developed in
collaboration with NRL

A Ocean analysis of HWR®M and HWRRAYCOM hurricane case studies

A The Wave Glider 2014 Gulf of Mexico Field program

A Oil spill simulation of Deepwater Horizon using AMSEAS

A A 1-km mesoscale atmospheric reanalysis field to force ROM simulatior
along the AL/MS/LA coast for CONCORDE field programs

A A new GUI which processes TAO data for NDBC operations

A Online instructiorg http://weatherclasses.comand
http://distance.msstate.edu/geosciences
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Deployments, buoy loitering, validation, tropical cyclone data, publications in MTS journal

Online/remote meteorology classes
Dr. Pat Fitzpatrick
Dr. Kathy ShermaiMorris
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Modeling

Hourly £km reanalysis fieldsietcdfformat

A Pressure, air temperature, relative humidity, wind, cloud
fraction, radiation fluxes, radaderived accumulated rainfall,

SST, wind stress, fluxes
April 2015August 2016
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Dataset expansion timeframe ongoing
Based on 2DVAR with nasotropic recursive filter
Captures mesoscale features and diurnal patterns
Validation against buoys and inlandsshown below
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NCOM/HYCOM Minus Drifters Absolute Speed Error (June 2010)
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Validation of NCOM AMSEAS, NCOM Global,
HYCOM Gulf of Mexico, and HYCOM Global
for eight drifterderived ocean current speed
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and direction in 2010 June.
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Example of an analyses for the global HYGObsetted
In the GOM for 2010 June, validated against Drifter
88532 for 20 days (deployed 2010 9 June). Colored dots
NELINBASYUAy3d SIFOK RI&Q&a o
speed bias, while the right shows the direction bias. The
top row and bottom row both show the same bias
results, but are facilitated by two different scales. One
scale (top row) notes values in the conventional style.
The bottom row contains a scale in which errors within &
reasonable tolerance are colored in grey. Speed error
tolerances are defined to be within 20 cm g, while
direction error tolerances are specified A40° .
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Snapshot images of the Deepwater

Horizon oll spill simulation from 0000 UTC
20 June 2010 to 0000 UTC 10 July 2010,
iImbedded within AMSEAS. Note the
Inshore incursion into the Mississippi
Sound and Lake Borgne regions starting in
late June due to Hurricane Alex and a
barocliniccyclone. These results were
peer-review published idrrontiers of

Earth Scienceand a NRL technical report.
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ADCIRC storm surge simulation of

hypothetical category 2 hurricane making

landfall inFourchon LA.

Initial fields, 6/20/10

Simulation, 6/30/10

Note inshore
movement of ol
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starting late June _

Simulation, 6/25/10
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Simulation, 7/5/10
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technique This is a blend of 17 metrics with the following methodology:

Step 1: After every variable of each metric is calculated for the models at each observation per month, a
monthly variable ranks given to each model (1 to 4 for four models, for example) with rank 1 being the be!

Step 2: Assigning each monthly variable rank with poinf {or last place, Pt for 2"d-|ast, etc.), the sum of
points for all months in the season determines geasonal variable rardd each model at each observation.

Step 3: For each seasonal variable rank in each metric, points again are assigned as in Step 2. The sum
for all seasonal variable(s) in the metric determines the oveeabkonal metric ranéf each model at each

observation.

Step 4: To determine the final supemking of each model, averaging applied. The best model has the sme

averaged season model rank number.

Metrics include: absolute error percentage, six types of outlier metrics, model efficiency factor, Pearson
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normalized dispersion, normalized bias, root mean squared error, and root centered mean square differel
Vector correlation is also assessed.
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Analysis of HWRHRYCOM and HWH¥OM coupling for Hurricanes Isaac (2012) and Edouard

(2014) in collaboration with NOAA EMC and NOAA HRD.
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A Reviewco\MSU Soltware> doois @ndskReseareh | Apphelddo: Ocatmosphere /Applications

Pat Fitzpatrick and Yee Lau, Geosystems Research Institute, Mississippi State University at Stennis  fitz@gri.misstate.ed
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Algorithms & Software Applications

Northern Gulf Coast Storm Surge Prediction Flow Chart
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Shell Script (wget)
Download text
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ADvanced CIRCulation
Model (ADCIRC)

Generate hourly surge

data at each grid point

Surge Animation
Website display

http://www.gri.msstate.ed
u/research/severeweath
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Movie Maker
Make animation
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Create hourly

GMT Script
surge plots

Step 4

FitzpatrickDps
Hurricane Wind Model
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FEMA MS Finite
Element Grid

Parametric

Compute hourly u, v wind

components and pressur

(
Fortran Program
Interpolate to
hourly data
\

at each grid point AF- ASGS
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A new Java GUI interfacéapGU) has been developed which incorporates a customizable feant
seamlessly with existing TAO delayadde data processing programs. Only minor changes were done to
the NDBC legacy programs. It connects to a NDBC MySQL database; creates data directories and fransfers
data; concatenates tube data; gets required metadata & data calibration files; creates processing event logs
converts and concatenates data; trims data; previews tgages data graphically; provides edit and quality

control edit data; flags data; calculates derived data; saves and exports data and metadata; calculates
estimated data file sizes; retrieves start and end time from deployment, recovery, and repair logs; matches
subsurface sensor property types with existing sensor files; constructs user settings to minimize user input
time; and passes input to PERL and MATLAB scripts
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Patent holders: C. A. Steed, P. J. FitzpatrickJdnkunKelly, and J. E. Swan.

A parallel coordinates interface with multiple regression applications. Threerpgmw publications and



http://weatherclasses.com/
http://distance.msstate.edu/geosciences
http://www.gri.msstate.edu/research/severeweather/

