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ERDC'’s Coastal Storm-Modeling System
(ERDC CSTORM-MS)

Application of high-resolution, highly skilled numerical models in
a tightly integrated modeling system with user friendly interfaces

----

Cyclone Wind Model
(MORPHOS-PBL)

SMS
Interface

: ADCIRC" [#
Not just :
hurricanes and Expandable and
| y 5 CSTORM
not just in the —\ Coupler’ upgradeable system.
Wind & Pressure +

Gulf of Mexico.

Waves + Surge N
STWAVE S

N
*ESMF

Morphology
(Spiral 2) FY2012

Next Generation Workflow

Provides for a robust, standardized approach to establishing the risk
of coastal communities to future occurrences of storm events.
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Results

« CSTORM-MS is an efficient, robust, extensible modeling
system for quantifying the risk of coastal communities to
storm events.

o |ts’ streamlined workflow saves time and reduces both
computational and personnel cost.

 Model data feeds into CSTORM-DB for easy access and
reuse purposes.

Cyclone Wind Model SMS
Interface

(MORPHOS-PBL)

!

WAM
Model

ADCIRC*

Wind & Pressure +
Waves + Surge
+ Morphology

*ESMF Compliant

Spiral 2 coming Oct 2012 BUILDING STRONGg
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ADCIRC Coastal Circulation and Storm
Surge Model

« An unstructured finite G o
element hydrodynamics -
model

» 2D and 3D simulations

« Wetting/Drying algorithm -

allows for storm surge S (s O | 2 L i
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SMS GUI for ADCIRC

http://adcirc.org BUILDING STRONGg
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http://adcirc.org/�
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The mesh consists of

approximately 5.4 million
elements and 2.7 million
'| nodes.

70

Approximatel
98% of all
elements are
in the study
area.
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Mesh resolution

From 28 km down to 23 m

Element Sizes for the SL.15 Mesh
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SL15 Mesh Resolution

Element Sizes for the SL15 Mesh
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SL15 Mesh Resolution

Element Sizes for the SL15 Mesh
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SL15 Mesh Resolution

Element Sizes for the SL15 Mesh
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@ SL15 Mesh Resolution

Element Sizes for the SL15 Mesh
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WAM Wave Model

The global ocean wave prediction model WAM
IS a third generation wave model.

Model Assumptions

Time dependent wave action balance equation.

Wave growth based on sea surface roughness and
wind characteristics.

Nonlinear wave and wave interaction by Discrete
Interaction Approximation (DIA).

Free form of spectral shape.
High dissipation rate to short waves.

March 5-8, 2012
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= STWAVE is a steady-state finite
difference model based on the
wave action balance equation.

a10Ys0

* The model is used to compute wave
transformation (refraction, shoaling,
and breaking) and wind-wave
generation.

SEEEE R0

Some features of the full-plane model include:

= Wave transformation and generation on the —
full 360-deg plane.

= Option for spatially variable winds and surge. —
= Option for spatially constant or spatially e

e

variable bottom friction. —
= Option for one-dimensional wave o =
transformation on lateral boundaries. |

il 13606200000 =

BUILDING STRONGg,
’

March 5-8, 2012 Dr. Chris Massey, ERDC-CHL ®



Latitude

FEMA-LA
FEMA-MS

18°N

96°W 92w 88°wW 84°W 80°W

Longitude d
;

March 5-8, 2012 Dr. Chris Massey, ERDC-CHL ®



\e) |Storm Parameters applied in JPM-OS

R
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Track

For any location.....
each red box (parameter set) has a joint probability density and a response (surge).
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] @ Mesh Data
- [Z]4h Mesh
elevation

& Map Data
[¥1%5 Hurricane Path from fort.22

find Mode
" Holland Syrmmetrical

" Halland Asymmetrical

" Planetary Boundary Layer (PEL)

Optionz.

Wind Attributes
Basin Atlantic x
Subregion Atlantic -
Annual cyclone number |7
Help. ‘ oK ‘ Cancel |
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General Options

Timestep: mir

Inner nest grid spacing: |2 lm

EBoundary layer height: {450 m
‘Wind Output

¥ Speed and direction at 10'm

¥ U andV companents at 10 m

¥ U andV components at 10 m [w/ zeros)
¥ Boundary layer avg. speed and direction

Output Options

[V Friction welocity

V¥ Sealevel pressure

¥ Stress X and ¥ components
[V Location of output grid paints

[V Distance and bearing from center

ok Cancel

Note: NOAA uses the ATCF Best Track.

e

Support for MORPHOS-PBL
Cyclone Model*, ADCIRC's
internal Holland models and
ATCF Best Track formats

Ability to read/modify
existing cyclone track and
characteristics

Ability to create cyclone
track via “point-n-click” and
add storm characteristics

Ability to auto perturb
cyclone data:
« Track » Speed
* Intensity < Size

*Updated version of TC96
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SMS GUI for Cyclone Models
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SMS GUI for Cyclone Models
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Specify/Edit storm ——
characteristics.

March 5-8, 2012

- |O[X]
| |
“ Point-and-Click t
create storm track.
%)
Node 1 [ Node 2 [Node 3 [ Node ¢ [ Node 5 [Node 5 [
Latitude [deg) 25.67 26.06356 2662815 27.31063 27.98325 2872977 2t
Longitude [deg) -84.94 -B5.6618 -B6.2208 -86.6106 -B6.976 -87.237 &
Date and time 14141950 12:00:00 AM j 1/141350 12:00:00 AM j 11713930 12:00:00 AM j 1/1/1950 12:00:00 AM j 14141950 12:00:00 AM j 1/1/1930 12:00:00 AM j 1/
Rotation of solution [deg) 0o 0.0 0o 0o 0o 0.0 ol
Is Snap I v v I~ I T4 "
Eye lattitude [deg) 25.67 26.06356 2662815 27.31063 27.98325 2872977 2t
Direction of travel (deq) 0o 0.0 0o 0o 0o 0.0 ol
Translational speed (knats] 0o 0.0 0o 0o 0o 0.0 ol
Central pressure [mb) 0o 0.0 0o 0o 0o 0.0 ol
Synoptic steering flow [knats] 0o 0.0 0o 0o 0o 0.0 ol
Dir of steering flow (met deg) 0o 0.0 0o 0o 0o 0.0 ol
Scale pressure - inker radii (Mmi] | 0.0 0.0 0o 0o 0o 0.0 ol
Scale pressure - auter radi [Nmi)
% of RAD1 pressure drop (0-100)
# of active profiles 1 1 1 1 1 1 1
Profile 1
Azimuth [deg)
Halland's B for RADT
Far Field pressure [mb) 130 30 1013.0 10130 1030 1013.0 1c
Halland's B for RAD2
Profile 2
2-Azimuth [deg)
2Halland's B for RADT
2-Far Field pressure [mby)
2Halland's B for RAD2
Profile 3
F-Azimuth [deal L/
< b
Help. | Dekte.. | Intepolate.
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Synthetic Storm Profile
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A synthetic storm profile
generation routine is being
included in the SMS. It
generates storm profiles
similar to those used in the
IPET and other JPM-OS
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e One unstructured finite element circulation mesh
— Asingle instance of ADCIRC

Circulation €-> Wave Coupling

Information to Exchange

e One or more structured wave grids 5ev0n & Velogzie—
— Multiple instances of STWAVE £,V

 Half-Plane e Full-Plane

4 STWAVE Grids

US Northemn Coast of the Gulf of Mexico

T

V&

by
o

&
%allon Wave Stres®

For consistency use the
same winds and bathymetry.

Need to be able to
'_?_‘.QCIIRC synchronize both time and
metine / “ spatial frames of reference.

STWAVE Snaps BUILDING STRONG
:
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=) The Earth System Modeling Framework

Sponsored By

o @S

= Having our models ESMF compliant makes them
readily available to be linked with each other and with
other agencies’ ESMF compliant models.

» The ESMF has multi-agency buy In.

= This leads to expanded collaborations and funding
opportunities.

ESIVIE-
BUILDING STRONGg,
:
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=3 SMS 11.0 Development - [esmf_20100201.sms]
a File Edit Display Data STWAWE ‘Web ‘Window Help
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----- [E] elevation
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EEEE
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T3 ESMF Model Control

- Data Exchange T
1| | Model& | Data Exchange | ModelB |Modeld B [Units | Model 4.<-B ~
I | |aooRC RIES | sTwavE BE mintes | 30
-~ Area Mapping
D Mapping | Option
1 Single S
2 Combined j I awirnum j
3 Single SE
4 Single SE
5 Single S
B
E Single
7 Combined
g Single et ‘
=]
<
“
5
Help... | Cancel
bl
(920100,0, 612500.00 L
Fﬁﬁﬁiiﬂ@.}’mﬂm (050 2 ) ® m
% |
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Project Management Summary View

Hurricane Madel Project Summary (e e

Overview | ESMF | Spatial View | Timeline |

Simulation Name: GuFOfMexico_Synthetic1

— Properties
Model Name ‘ Projection ‘ Start End ‘ Comp 1/0
Time Time Frocs Procs
STWAVE - EastGrid STPL 1703 5/10/2008 10:00:00 AM 5/12/2008 2:00:00 AM 24
STWAVE - WestGrid STPL 1703 5/10/2008 10:00:00 AM 5/12/2008 2:00:00 AM 36 0
ADCIRC mesh Geo 5/8/2008 8:00:00 AM 5/12/2008 2:00:00 AM 24

Hurricane Model Project Summary u

Overview I ESMF I Spatial View  Timeling

- ADCIRC mesh -

N STWAVE - WestGrid N
Help
G STWAVE - EastGrid -
9 Fri 10 Sat 11 Sun 12 Mon
lay 2008
Hel JG®
p ok | Cancel |
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Advances in Morphology Response
Philosophy: Efficient and Robust

Model Components
* Quasi-3D Shallow Water Hydrodynamics

* Probabilistic Representation of Sediment Transport
* Includes both Wave and Current Transport

* Bed load and Suspended load

CSHORE — C2SHORE

Profile QUOSi'ZD 2DH
rResponse

Mississippi Coastal
Improvement
Program (MsCIP)

Contour Change for NAVD 0.2
Hurricane Katrina
g1 Reep_exist 200 100 0.015 0.010_0.000_0.00_sml0_cf0.005 hybrid
T T I I

Ship Island, Pre-Katrina

52
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kd 3348 P
3348 &
e
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asar
333 1
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b a8 308 : 3_II2 8 Il-‘. 3. 318 3‘! 3 :22
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Coastal Storm - Database and Data Mining Tool

ﬁ. Home Page - Mozilla Firefox

[l_e Edt Miew Hghory [Rookmarks Took  Help

@ = C ar | L1 http:/Am-cstorm/

| Most Vistted | | Getng Started & Latest Headines | | Home Page
| Home Page

Goals

— Develop long-term
archive/database of measured

and modeled coastal storm data

— Make data easily accessible and
understandable to team
members

— Integrate contextual data

- - products and tools that support
e federal decision making

Vo « Emergency management

* Risk
management/assessment/comm
unication

* Project design and evaluation

CSTORM,

POC: Jeffrey A. Melby, PhD

USACE ERDC Coastal and Hydraulics Lab
Jeffrey.A.Melby@usace.army.mil

2 Mar 2010
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CSTORM-MS

 Expandable » Multi-Scale * More than Hurricanes
» Upgradeable * Multi-platform * Relocatable to your area
PC to HPC

Cyclone Wind Model

SMS

{MORPHOS-PBL) Interface e

ADCIRC*

ind & Pressure +
Waves + Surge
+ Morphology

Next Generation Workflow

Thank You.
Chris.Massey@usace.army.mil BUILDING STRONG
31
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