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Motivation

Hurricane Ike (2008) produced an early forerunner
of 2© m along the Louisiana-Texas shelf and coast

The forerunner penetrated deep into Galveston Bay
Into the heart of Houston

A major portion of Ike’s surge propagated as a free
wave along the LATEX shelf down the Texas coast



Tracks of major storms and bathymetry showing LATEX shelf
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ke water surface elevation anomaly (measured water level — predicted
tides) from eastern Louisiana to western Texas
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Wind vectors 15 hours prior to landfall from H*Wind/OWI data assimilated
models
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Question ?

e Hurricane lke forerunner origin

e Wave radiation gradient induced stress ?

e Geostrophic set up ?



Conclusions & Implications

e Hurricane Ike forerunner originates from
and requires

e Hurricane lke forerunner has a slow time scale and
Its implications include
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Hurricane Ike Forerunner Surge

Methods
e SWAN+ADCIRC Wave & Circulation Model Coupling
e TX2008-r09 SWAN+ADCIRC Model for Texas
e Air-sea Interaction
e Validation data

Ike Hindcast and Validation
e Winds, Waves, Surge, Shelf velocities

Ike Analysis
e Origin of the forerunner — Coriolis effect

Conclusions & Implications



Hurricane Ike Forerunner Surge

Methods
SWAN+ADCIRC Wave & Circulation Model Coupling
TX2008-r09 SWAN+ADCIRC Model for Texas
Alir-sea interaction
Validation data



SWAN+ADCIRC Model — Coupled waves and current on identical
unstructured grids

e ADCIRC solves for water surface elevations and currents in two
and three dimensions

wind whitecapping quadruplets

e SWAN solves the wave
action density and is a non-
phase resolving wave model
with wave energy
represented by a spectrum

surf breaking friction triads

e ADCIRC and SWAN interact
— Water levels and currents effect waves
— Wave breaking forces water level setup and currents



TX2008-r09 Bathymetry and topography

e Western North Atlantic — Gulf of Mexico

. Floodp_lain from Brownsville to Lake
Calcasieu

e Resolution down to 30m

 Fully incorporates high resolution
features, channels, barrier islands and
wave breaking zones

e 3,323,388 nodes

e Time steps: ADCIRC 1 sec
SWAN 10 min

e Tx2008 r09 Performance on Diamond

— SWAN+ADCIRC-CG: 14 wall clock
minutes per day of simulation on
4096 cores
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Sector based drag laws
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Validation Data: Wave parameter time histories
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Validation Data: Water level time histories
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Hurricane ke Forerunner Surge

. Ilke Hindcast and Validation



Ike wind contours and vectors (m/s)
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Ike wind contours and vectors (m/s)
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Ike wind contours and vectors (m/s)
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Ike wind contours and vectors (m/s)
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Ike wind contours and vectors (m/s)
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Ike wind contours and vectors (m/s)
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Ike wind contours and vectors (m/s)
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Ike wind contours and vectors (m/s)
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Ike wind contours and vectors (m/s)
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Ike wind contours and vectors (m/s)

r09 c8+tides Winds + Vectors
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Ike wind contours and vectors (m/s)
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Ike wind contours and vectors (m/s)

r09 c8+tides Winds + Vectors
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Ike wind contours and vectors (m/s)
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Ike significant wave height contours (m) and wind vectors (m/s)
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Ike significant wave height contours (m) and wind vectors (m/s)
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Ike significant wave height contours (m) and wind vectors (m/s)
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Ike significant wave height contours (m) and wind vectors (m/s)
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Ike significant wave height contours (m) and wind vectors (m/s)
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Ike significant wave height contours (m) and wind vectors (m/s)
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Ike significant wave height contours (m) and wind vectors (m/s)
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Ike significant wave height contours (m) and wind vectors (m/s)
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Ike significant wave height contours (m) and wind vectors (m/s)
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Ike significant wave height contours (m) and wind vectors (m/s)
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Ike significant wave height contours (m) and wind vectors (m/s)
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Ike significant wave height contours (m) and wind vectors (m/s)

r09 c8+tides Sig. Wave Heights

—
UNIVERSITY OF

NOTRE DAME

Computational Hydraulics Laboratory

44 .31 days
N |

45 m/s

+ 12 hrs



}_\.:‘QM
I I 2

JRRURONS AU S AP
i
|
T
= Vaa
Py A
i
i
i
!
(RN A AU
!
!
i
!
!
S R
i
!
!
i
!
!
B
i
!
i
i
!
.
RN Y A
!
!
:
i
!
.
= _"___T-_r:\..___ —
i

— - _
7 " |
m N I I I R roor "||| T - - |||"| ||||||| T - - -
o 4 . . | " ! ! : .
S Y . : : : T " " : :
Mm 8 " 8 & " " " "
2 = S Y A & SR O - A . ' .
o = = ! ' ' ' ! = | | . |
2 % L N S B S PR " " _ "
Za Ny ] " " "
N | m m
" " ! " 10 ; : : "
I Lo - PR ! L !
T m : : "
R | NS |
R RmAs e S B B e
“ " “ “ s m ! m m
gE=s=sd=®eTas g 2 2R 483 4% %
() WS1ap] 24y "SIy (s) poLia ueap I S

(o) wonaaar ueapy

Landfall Day

-2

—4

o |

[=)
Q.
.
O -
. &3
1
.
.
.
* [=)
(o)}
1
£ .
£ .
a
=i m . -
:3 § . %
28 3
=] E
=B
z0 F
£Z S .
—

30°
25°
20°



NOTRE DAME

UNIVERSITY OF

©

! . ! . T 7 T T [
! ! " ! _ _ _ _
o i : \ i ! ! ' '
T [ [ Y . et il At dleiel Mt sl Ml il
: i : : i ! ! ' _y '
. . . : I ' ' ' '
! ! ! ! 1 1 1 1 -
: i | : ! ! ' '
e S 5 S M
| . iy ra . " " ! !
. RS : : : —e
- " | " " | ! ! ! !
e Rl el R b i Sk R R S A [ A - I
=] | | | | . ! !
I 4 i i i - ; ; ' '
S g " _ / " B ; ; T e
i 8 = ! ! ! ! ! A " ! " " =
3 m M i el R S SRl R R M ---.m ...... _r ....... o] m ] m
2 . s g g
- 1 1 1 1 1 (=] | |
2 & = e e A m m : — A
2 Rt E RN BEAN N RS A T SRS S B (N
g " ! " / ! ! " " "
; " ; ; {7 " " ; I P
" " " ) " " " ! ! !
| 1 | 1 | ! ' . .
T [ . N ---._”--- ---”1--- Rl ERREE
| . | | . ' ' ! !
| | o I | " "
! " ! ! i " N —T
| 1 | 1 | ! ' . .
I [ [ i i i i
' 1 ' ' | ! ! ! .
m =1 ’ -+ =N m W m A.Im =] m_ oo sw =+ qr 0.\_, m .\“, =) .\“J = .\_, % .\_, nu—«_J
— — I ca oy =+
() WSiap | aaep S (%) poLia,] ueapy meoome e =
(o) wonaaar ueapy
|
0P
.
.
. o
o
¢ 9
.
[=)
(o)}
1
&
H .
a
i o
=
5
£
E .
S .
—
=) Ite) o
(3] o o




NOTRE DAME

UNIVERSITY OF

©

T T T 7 T o . . . . =
A R (R e N
SN N S S I R W
g Ny 2R R T T
E et mores 0, R R R el EETT CEN b —_—
=+ _ ! : _ ! " " " "
S E & ; : & A : : : T
85 = ! ! ND ! A ! ! - 3
= g |t e a7l ST SRt EEEEEE I NN NN N S way R I o=
Q- = | ; _ | _ = ! ! ! ! £
2 % L L N e § " " " . E
Z 8 EEREEER) B VR R
m m m i — 7 " " ; 7
" " " " b m m " -
N " " " i
o S 5 B ORI ) B
; : : : P : m ; m -
REgIasg®ewael g 2R Q2 8% ¢
(w) WSp] 2sem S18 (%) powsag uvapy momom e .
(o) wonaaar ueapy
| )
@
L]
L]
. o
. o3
1
[ ]
o o
(#)]
1
F .
£
£ |
£ . _
el
£
H
E
§ .
L
o o o
™ [aV] ™




I
'
'

P I B
'
'
'

I
'
'
a
'
'
'

ADCIRC+SWAN

Landfall Day

NDBC 42002

_
|
|
;
|
] 1 1 1 .
i
: . . | ! !
: | | | ! :
\ . = ! T ; T :
i a ' ' ' , |
: | | ,
R ) " e e m R ) ) Lo gho-boodod ||||" |||||| h. ||||||||||||||||||
" " O " g " " _ " " " A\ "
i ' | s | | E| | | | | ! ! v | '

s ' ' ' ' I ' ) ' e i i i i .
8 ; | _— | P | . T | . I " " X X I
: | | | | | | | | | ! ! ! !

M ' ! I R I ! 1 I R . . . .
S A TN S T IR B S S R SR RS S N
g1 ! " " ! " ! ! _ " ! _ _ !
! ! ! L= e ! . ! ; Ve " " " "
T T T T | T T T T ! | T T T T J,
: | | | ) | | | | | _ _ _ _
: | | | | | | | | | _ _ ! !
RO N R [ A R ) S N R O A7 A ' ' ' '
" ! 1 ! 1 ! 1 1 ! IIIJ_III III“.III At L_III|
: | | | | | | | | ! ! !
: . ) : /| ) : ) ) I ' ' !
f 0 ! 0 3 | i T i i T | : " Y : 4“.
: | . . | . . . . | _ _ _ !
: | | | | | | | | _ _ ! !
R = [ . re-f-- [ Y TR - - R T Pe-pe- S ETT ' ! ' '
' ; ! ; | . ; ! i | R ek Al el et A iels Wil
: | | | | | | | | | ! ! ! !
1 ! 1 ! ! ] ! ] 1 1 | |
. . : . . @ ; . ; L b . “ ! ! ! ! -
m -] L= =+ (] (=] m m m A.I... u m =R = e =1 m 5 m .b % ﬁ % .Aﬂ = |
(w) WSp] 2sem S18 (%) powsag uvapy momom e .

(o) wonaaar ueapy

Landfall Day

o
%P
L]
L]
* o
. &
1
.
[ ]
.
. )
=)
&
1
i o
H .
3
gw g . Ty)
=2 § . @
283
= B
=B
z0 F
2% 8 .
T

30°
25°
20°



NOTRE DAME

UNIVERSITY OF

©

T T T T T L] T T T T T o]
S Fepe- \W ...... e Feepe- T S
" m e m " m " " m
= =]
AREE=anlE T X
g [ 4 RO RET IR O e N > W _ ;
o 4 . . . . | . | | . ' '
Se TN N—17 & L e ; " __
[ 1 1 1 1 [ 1 1 1 1 ] H H [l
m gl " "/ " " A " " ! " " _ " " a
R S E e R At I B S e e et KRt Bt Bt B ; : g
o : ! i | i = i ! | i ! = ' ' ' S
A = . | i | - g i | T i | “ E| ! ! ' g
& " " "A% I " " - A _ _ " A
: " : " - : " : o . m m " "
! , | , ! | , | | M , ! T T T T
: m " m I " m " " T " " W" e
, i , i , i , "W i ' ' ' ' I
S Ee e o N o S 1t AN 00O SO 1 Bt
_ " ! " y o “ " “ L o m m ; -
S = vy -+ = = g ® 9 T oS w W T+ oo - = o n o oo |
() 3 k- “ MMﬂﬂBH%A.
WSIH 2aum “B1g (8) porad ueap
(o) wonaaar ueapy
|
Q.
L]
L]
* o
. &
1
.
[ ]
.
. )
o
(o)}
1
g .
£
a
3 : io
"o s
5}
el
z
H
E
§ .
L
=) in [=)
15} al «




Dr. Kennedy Station Y
Data ADCIRC+5WAN

Sig. Wave Height (m)
[=2%

o
1o
¢
k

Peak Period (x)
=
4

Landfall Days




0y

Peak Period (x)

o
s e
el
Dr. Kennedy Station V
Data ADCIRC+5WAN

10

g

56
=
:
E
i
w2

Landfall Days




30°

29°

Wave Height (m)

Sig.

Peak Period (x)

Dr. Kennedy Station S

Data ADCIRC+SWAN

_________________

--------------------

____________________

_________________

____________________

-2

Landfall Days




30°

29°

Dr. Kennedy Station R
Data ADCIRC+5WAN

Wave Height (m)

Sig.

-2

Peak Period (x)




Ike surge contours (m) and wind vectors (m/s)

r09 c8+tides Water Surface Elevations + Winds
— | 42.81 days

UNIVERSITY OF

NOTRE DAME

Computational Hydraulics Labotatory

- 24 hrs



Ike surge contours (m) and wind vectors (m/s)

r09 c8+tides Water Surface Elevations + Winds
| 42.94 days

UNIVERSITY OF

NOTRE DAME

Computational Hydraulics Labotatory

- 21 hrs



Ike surge contours (m) and wind vectors (m/s)

r09 c8+tides Water Surface Elevations + Winds

T
UNIVERSITY OF 43.06 dayS
NOTRE DAME

Computational Hydraulics Labotatory

- 18 hrs



Ike surge contours (m) and wind vectors (m/s)

r09 c8+tides Water Surface Elevations + Winds

T
UNIVERSITY OF 43.19 dayS
NOTRE DAME

Computational Hydraulics Labotatory

- 15 hrs



Ike surge contours (m) and wind vectors (m/s)

r09 c8+tides Water Surface Elevations + Winds

T
UNIVERSITY OF 43.31 dayS
NOTRE DAME

Computational Hydraulics Labotatory

- 12 hrs



Ike surge contours (m) and wind vectors (m/s)

r09 c8+tides Water Surface Elevations + Winds

T
UNIVERSITY OF 43.44 dayS
NOTRE DAME

Computational Hydraulics Labotatory

-9 hrs



Ike surge contours (m) and wind vectors (m/s)

r09 c8+tides Water Surface Elevations + Winds

[] —
UNIVERSITY OF

NOTRE DAME
Computational Hydraulics Labotatory

43.56 days

30°

%4 e

28’

-96° -94° 92" -90°

- 6 hrs



Ike surge contours (m) and wind vectors (m/s)

r09 c8+tides Water Surface Elevations + Winds

T
UNIVERSITY OF 43.69 dayS
NOTRE DAME

Computational Hydraulics Labotatory

- 3 hrs



Ike surge contours (m) and wind vectors (m/s)

r09 c8+tides Water Surface Elevations + Winds

T
UNIVERSITY OF 43.81 dayS
NOTRE DAME

Computational Hydraulics Labotatory

LANDFALL O hrs



Ike surge contours (m) and wind vectors (m/s)

r09 c8+tides Water Surface Elevations + Winds

T
UNIVERSITY OF 43.94 dayS
NOTRE DAME

Computational Hydraulics Labotatory

+ 3 hrs



Ike surge contours (m) and wind vectors (m/s)

r09 c8+tides Water Surface Elevations + Winds

[] —
UNIVERSITY OF

NOTRE DAME
Computational Hydraulics Labotatory

44.06 days

+ 6 hrs



Ike surge contours (m) and wind vectors (m/s)

r09 c8+tides Water Surface Elevations + Winds

[] —
UNIVERSITY OF

NOTRE DAME
Computational Hydraulics Labotatory

4419 days

+ 9 hrs



Ike surge contours (m) and wind vectors (m/s)

r09 c8+tides Water Surface Elevations + Winds

[] —
UNIVERSITY OF

NOTRE DAME
Computational Hydraulics Labotatory

44 .31 days

+ 12 hrs



NOAA 8735180 Dauphin Island
Data

ADCIRC+5WAN

T T T T T T
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
-4 =-l-—-F- -—t-—1--1-- -t + -
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
IO Y Y F SN DR T S Lo
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
T T T T T T
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
-4 =-l-—-F- -—t-—1--1-- -t + -
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
IO R Y S SN DR N A Lo
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
T T T T T T
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
-4 =-l-—-F- -—t-—1--1-- -t + =
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 L 1 L 1
(] = (2] Lt} —
|

BROAVN 240y W

-82° -80°

-84°

Landfall Day



NOAA 18761305 Shell Beach
Data

ADCIRC+5WAN

T T T T T T
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 | 1
-d4--|--Fr-F-t+-4----F-t+-q4-p--F-t+-
1 1 1 1 1 I 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 | 1
1 1 1 1 1 Il 1
1 1 1 1 1 | 1
1 1 1 1 1 | 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
U RN PR U I NN NS U U A | D I R
[ | 1 1 1 1 [
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
| | 1 | 1 | |
T T T T T T T
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
—d--|--rF-F-t-4--1-- -d--1--F-+-
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 __ 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
U VRN PR U I N USRI U - [ LA N DN IR M
[ | 1 1 1 [
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1 1
| | 1 | 1 J___ | |
T T T T T T T
1 1 1 1 1 1 1
1 1 1 1 1 | 1
1 1 1 1 1 ] 1
1 1 1 1 1 | 1
1 1 1 1 1 1 1
—d4-—-|--Fr-F-t+-4----F-t+-qH-1--F-t+-
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 | 1
1 1 1 1 1 1
1 1 L 1 L 1
[P = o ] — [} —
|

BROAVN 240y W

L |

-82° -80°

-84°

Landfall Day



NOAA 18761927 New Canal Station

Data

ADCIRC+5WAN

T T T T T T T
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
—d4--|--Fr-F-t+-4----F-t+-Jq4--1--F-+-
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
I VRN PR R I A U M S S [P D I
[ | 1 1 1 [
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
| | 1 | | |
T T T T T T
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
—d4-—|--Fr-F-t-A--1--F- q4--1--F-t+-
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 J 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
I [ R U Y I U N . L E
[ | 1 1 1 1 [
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
| | 1 | 1 | |
T T T T T T T
1 1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
—d4--|--Fr-F-t+-4----F-+-1- -k -+ -
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 [ 1
1 1 L 1 L 1 1
[P = o ] — [} —
|

BROAVN 240y W

L |

-82° -80°

-84°

Landfall Day



NOAA H8760922 Pilots Station East

Data

(RS A [ ——
(RS A [ ——

ADCIRC+5WAN

T T T T L R R e L

1

BROAVN 240y W

-82° -80°

-84°

Landfall Day



Data

NOAA H8764227 Lawma

ADCIRC+5WAN

T T T T T T
1 1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 [} 1
- =l--F- -—t-=----1-- -+t - --rFr-t-
1 1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 [} 1
1 1 1 1 1 1
1 1 1 1 1 ﬂ_._ 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1 1
T N ORI DR .. ot ol I SO IR
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1
T T T T T T
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
- =l--F- -t ==l r t-"--1--F-t-
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 P 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 V 1
1 1 1 1 1 1
I R S FONT RV PEDRU I S B IR
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 [} 1
1 1 1 1 1 1
1 1 1 1 1 1 1
T T T T T T
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 v 1
1 1 1 1 1 1 1
- =l--F- -—t-=----1-- -t == r—t-
1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1 1
[P = o ] — [} —
I

BROAVN 240y W

L |

-82° -80°

-84°

Landfall Day



30° T ’ (/B

/ ’
| ¥
29 %
[ ]
O P
L
NOAA 18768094 Calcasieu Pass
6 Data ADCIRC+5WAN
5

m Above NAVDSS

Landfall Day



m Above NAVDSS

L5

Dr. Kennedy Station Z
Data ADCIRC+5WAN

O]
3]
0

_____________

_____________

_____________

_____________

_____________

_____________

_____________

_____________

_____________

_____________

Landfall Day



NOAA H8771510 Galveston Pleasure Pier

Data ADCIRC+5WAN

Landfall Day



1
g
1
1
1
1
T
1
e
1

=
=
7]
m 1 1
H. ! 1
m.,h... " "
27 | m
[*] + 1 1 1
8| ! Cl "
p=1 1 i il Ay R it e
ﬂm 1 1 1 1 J 1
—l.t - 1 1 1 1 1
S ! ! _ ! / -
- m 1 1 1 1 1 |
- =-] 1 1 1 1 1
e N :
=) " " " " " "
< ! ! " ! | !
1 1 1 1 1 1 n/._
! ! " ! " T
m LT e
|

S8(IAVN 2400y W

-97°

-98°

| |
o Fop) © ™~
%) al Y oY,

Landfall Day



30°

T T T T T T
" 1 1 " 1 1 1
1 1 1 I 1 1
" 1 1 " 1 1
—d==|-=F=-fF=-4=--===-F-+-4 -=-F-*r-
S " _ _ | | \ |
1 1 1 I 1 1 1
| | | | "\ |
ol NN
1 1 1 I 1 1 1
| | | | | |
R S (R A U [ N A D Y S I R
- | | | | | | |
e 1 1 1 1 I
Kl \W\ e
= | | | Rt | |
= " " | _ "
SC 1 1 1 I 1 1
= 1| A N (N SRR =g B S IR
mc 1 1 1 1 I 1 1
1 1 1 I 1 1 1
n 1 1 1 1 1 1
nﬂ 1 1 1 1 I 1 1
a 1 1 1 1 1 1 1
K m 1 1 1 | Y 1 1
-m 1 1 1 1 1 1 1
- 1 1 1 1 1 1
= | | | | | |
it It lall i it et il el Bl Il / Hd niialy
1 1 1 I 1 1
1 1 1 " 1 1
1 1 1 I 1 1 1
T T T " T : T
1 1 1 I 1 1
1 1 1 " 1 1 1
1 1 1 I 1 1 1
1 1 1 I 1 1 1
" 1 1 " 1 1
1 1 1 I 1 1 1

.,_/. = ,}_.4_3_ _.)__.I. ﬂ..__.l_.
, SSCIAVN 240qy W

Landfall Day



30°

Dr. Kennedy Station S
Data

i S

o

ADCIRC+5WAN

|

A |

S8CAAVN 00y W

L |

-3

Landfall Day



T T T T
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
—qa=-=|-=-F=-F=-+=-4- + -
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
IR S PG S I S Lo L]
1 1 1 1
1 1 1 1
R 1 1 1 1
E 1 1 1 1
n\ 1 1 1 1
0..1& 1 1 1 1
|1“ T T T T
..._“Id..S 1 1 1 1
A I |
oo 1 1 1 1
ol S R =
dc 1 1 1 1
L 1 1 1 1
nm 1 1 1 1
g 1 1 1 1
T 1 1 1 1
K m 1 1 1 1
. = 1 1 1 1
AR "
D 1 1 1 1
I I T R I Lo
1 | [ [
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
T T T T
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
—qa=-=|-=-F=-F=-+=-4- + -
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
L] LT = [2d] =] —i — —i
|

S8CAAVN 00y W

-97°

-98°

| |
o Fop) © ™~
%) al Y oY,

Landfall Day



Ike Hindcast — HWM Comparisons — URS/FEMA Data
r09 c8 + tides

UNIVERSITY OF

E=) NOTRE DAME
- Computational Hydraulics Laboratory




Ike significant surface current contours and vectors (m/s)

r09 c8+tides Surface Velocities

u T—
@&/ NoTRE DAME 42.81 days

Computational Hydraulics Laboratory

- 24 hrs



Ike significant surface current contours and vectors (m/s)

r09 c8+tides Surface Velocities
(] 1
@'&‘8%’&?61&?&
Computational Hydraulics Laboratory

- 21 hrs



Ike significant surface current contours and vectors (m/s)

r09 c8+tides Surface Velocities

UNIVERSITY OF
NOTRE DAME

: Computational Hydraulics Laboratory

- 18 hrs



Ike significant surface current contours and vectors (m/s)

r09 c8+tides Surface Velocities

UNIVERSITY OF
NOTRE DAME

: Computational Hydraulics Laboratory

- 15 hrs



Ike significant surface current contours and vectors (m/s)

r09 c8+tides Surface Velocities

UNIVERSITY OF
NOTRE DAME

: Computational Hydraulics Laboratory

- 12 hrs



Ike significant surface current contours and vectors (m/s)

r09 c8+tides Surface Velocities

@&/ NoTRE DAME 43.44 days

: Computational Hydraulics Laboratory

-9 hrs



Ike significant surface current contours and vectors (m/s)

r09 c8+tides Surface Velocities

UNIVERSITY OF
NOTRE DAME

: Computational Hydraulics Laboratory

- 6 hrs



Ike significant surface current contours and vectors (m/s)

r09 c8+tides Surface Velocities

UNIVERSITY OF
NOTRE DAME

: Computational Hydraulics Laboratory

-3 hrs



Ike significant surface current contours and vectors (m/s)

r09 c8+tides Surface Velocities

UNIVERSITY OF
NOTRE DAME

: Computational Hydraulics Laboratory

LANDFALL O hrs



Ike significant surface current contours and vectors (m/s)

r09 c8+tides Surface Velocities

UNIVERSITY OF
NOTRE DAME

: Computational Hydraulics Laboratory

+ 3 hrs



Ike significant surface current contours and vectors (m/s)

r09 c8+tides Surface Velocities

@&/ NoTRE DAME 44.02 days

: Computational Hydraulics Laboratory

+ 6 hrs



Ike significant surface current contours and vectors (m/s)

r09 c8+tides Surface Velocities

Bxorae oas 44.15 days

: Computational Hydraulics Laboratory

+ 9 hrs



Ike significant surface current contours and vectors (m/s)

r09 c8+tides Surface Velocities

UNIVERSITY OF
NOTRE DAME

: Computational Hydraulics Laboratory

+ 12 hrs



Hurricane lke Forerunner Surge

ke Analysis
e Origin of the forerunner — Coriolis effect



ke — difference between surface water anomaly (m) with and

Influence of Coriolis Effect + Surface Currents

I T I T 0O O 0

[ ]
UNIVERSITY OF 6-79 days
E5/ NOTRE DAME

Computational Hydraulics Laboratory

- 2 ity / s 4
< < ¢ ﬂ " T X ‘&*‘( '-_:-,',.. 3

R EEREE R '

YIRIRIR TR IR IR B S S S {‘l

. k& 444 4HNEE ¢ ¢ ¢ e NN [ 2.0

29 4 € 4 ¢ & « *-'--“‘-'\Nﬁ o & 1-'\/ 4 2'0

I R R S R SR TR R S e ““,(,(*—"“'xv"” L 15

4 4 == - ¢ v « b vV - 1.0

’ &&4—*&—&—4—4——4—4—1—4—(—4——‘4«\“*“4 » L 4 bV Vv L 0.5

. P R R e e e e e e e IR R I L 0.0

I 0*444&AA4&&+G—M4&4<4" - -0.5

KK-(K“ YR R g L 4 &4 & 4 4 4 4 4 € 44¢ €< << &4 ¢9 494 - -1.0

,““,0..g..»,.a‘»‘»‘444444<<44».z.e.a.e.4:.1.44<<<<<<<<<<<¢¢ - -1.5

,‘_“_;vl'~"b""?AAAA.44<<<AAAAAAAAAAAA<<<<<<<<4<€v¢ 24

n*** VB bbb ob koA A A A4 44 A LA A AL A ALALLALLLELEEE LIS ELITY -25

27 B— — [e—— P — E— —— — = -3.0
-97° -96° -95° -94° -93° -92° -91° -90° -89°

- 24 hrs



ke — difference between surface water anomaly (m) with and

29°

27" B

UNIVERSITY OF

NOTRE DAME
g Computational Hydraulics Laboratory

I T

Influence

of Coriolis Effect + Surface Currents

¥
I

Eﬁ

[N
¥
\4

i

-.‘, k &

6.92 days

“« ¢ € ¢ 4 ¢ RN

, 04544-4-4-4—4—1-1—1-&1-4--'\ < gg
et TR, PUPSPEPEPEPEP I K. .o 2:0
‘g_‘_ R Ly ke ke & 4 b b e hh e 35 = il L 1.5
Arrryk4-4-4—4-4—4—4—-e-4—- = - “ragetanrvy 1.0
errrr(‘,****kkkk,k ettt tEEE R ® o gy » vy L 0.5
;) x/((frrrkkfkkkkkrrk(my)bv&Av«! L 0.0
K,(,kww €« ¥ € & 4 A A 2 AN - -0.5
S i N "R 4¢4.AA4444¢4444<<<v<<44<~=<< - -1.0
Y A L R R R N R R R R IR IR R R R R R R --1.5
‘¥ ol bbb b b A A A4 A A 4 4 4 A AL L LLLLEALL L L L ECET T CECTCC L ITTYTS '20
**vvB'P»bbbbh&&&&&éé&&&h&h&&&&&éo{qvquqqqugv -2.5
T— P — — ——— — o -3.0

-97° -96° -95° -94° -93° -92° -91° -90° -89°

- 21 hrs




ke — difference between surface water anomaly (m) with and

Influence of Coriolis Effect + Surface Currents

I T
UNIVERSITY OF

NOTRE DAME
g Computational Hydraulics Laboratory

29’ e 2.5
| : 20
Nt 1.0
: y((((((kkkk(kk-m«_‘m‘\\'\\ o> o 0.5
rzrrrrrrrr«rkrkkrrw"&‘d\\'\'\‘\v-v < Avw 0.0
K KKK W ¥ € 4 4 b b oa by - 0.5
I x,(,(.(x ‘l‘“-4444444'4'4—4rkxt4-4-4-1-1-1-'~'1111<¢<44<¢4 - -1.0
,;g, B oh b oA A A A4 A4 A4 4 C 4L L A LLESG LAY ALY AT TT S L AL T TS - -1.5
\&4;&""”"""‘“"“'444¢<<AAALAAA<<<<<<vvvvv<<<~:vvv -2.0
+‘* Vb bbbV b bAoA AAAAAALLLELLELLLELLAGSGEESTTTFTFIISLILIITYY 25
27’ l— — T I — o 3.0
-97° -96° -95° -94° -93° -92° -91° -90° -89°

- 18 hrs



ke — difference between surface water anomaly (m) with and

Influence of Coriolis Effect + Surface Currents

I T

T [ ] ]
UNIVERSITY OF 717 dayS
NOTRE DAME
" Computational Hydraulics Labotatory 4 v Ar 4 4> _:l

30°

I e
3.0
29’ 25
2.0
$4 4 \ 1.5
A 2\ 44 ¢ A VvV L 1.0
‘KKKK/(KKWKW‘\'\'\\'Q':\* 4 A 4V AV A L 0.5
28° q‘;” ‘K(KK({KKA/WW“'S_\ o L Vo9t B OO
: K{{((((‘(K%W:O L a bV o4d A - _0.5
~K({{gk A A 4 4 4 4 4 4« A k€t ¢t F € ¥ ¥ AT VLA LA g A __1.0
g.{.{s b b bbb b &b bbb d4d 4 A hAd4YIATACAITVOTTL4 443757 - -1.5
fwyyw Py b b hadstsddtbdbttdddqddvrrvyyydedsddsyyy 2.0
+“*vbl—bbbbb.&AAAA&ALf.AL.‘.Ae.qgqg{vvvvv<€<4‘4%“7\' ‘2-5
27 [ ] — | I —— —— » 3.0

-97° -96° -95° -94° -93° -92° -91° -90° -89°

- 15 hrs



ke — difference between surface water anomaly (m) with and

Influence of Coriolis Effect + Surface Currents

I T
UNIVERSITY OF

NOTRE DAME
g Computational Hydraulics Laboratory

L) L
"?" XA/A/A/A/‘//A//AI/A/ M&iﬂk =
N B Rl = o 2 o ar bkl

28° .
-

Ky S KKKk kA a T AT et v
¢|(|(K-sb L b oA 4 L 4 L 4 & 4 4& 4 &4 A <CF ¥ I I T AT CYT VT Vs €444 ¢y
,““.b Bob ok b A A A AL L L L L L AL LTI TN TECTTVPN TP T Y SAALALd gy

. +¢‘*‘, bbbV b b kAL L AAALLLLEZLELELEESTITTICITVFPF T << <4< gy y
27 —— T P — — — —
-97° -96° -95° -94° -93° -92° -91° -90° -89°

== 0Q -t =t W
ouocuUIoUIOUIO IO VIO

FI 1T T T T 1 !3

- 12 hrs




ke — difference between surface water anomaly (m) with and

Influence of Coriolis Effect + Surface Currents

I T
UNIVERSITY OF

e/ NOTRE DAME
g Computational Hydraulics Laboratory

- |

== 0Q -t =t W
ouocuUIoUIOUIO IO VIO

L7 A & P
]i(j%E:;/f1?1/Q1254252425f'ifg;:ﬁikxxx N
vl iiiicecees"

Nk L I JRVORa

K v vv «
AAAAL444444417“Q ¥ € ¥ €< v yvv < 4

1T T T 1T 11
I 1

¥
'pbbb bbb A A kL L 4L 4L 4LLLCT YN IS LCT VT PV Q"‘
y B v bbbk bk oLk LLbLAALALLAL L SCEIT VI I ICTCTFPP P € 4 4
m— — — L — E— — -
-97° -96° -95° -94° -93° -92° -91° -90°

-9 hrs




ke — difference between surface water anomaly (m) with and

Influence of Coriolis Effect + Surface Currents

I T I
UNIVERSITY OF 754 dayS
NOTRE DAME
g Computational Hydraulics Laboratory _:l

.?'ﬁ__ il 3.0

29° P [2.5

I ' “ 4 ‘ 2.0

A A v e - 1.5

A4 Y a0 « x VY - 1.0

’ ’1.’")*~*“4b?‘\145 —0.5

. o144 +7¢1"VA P v A g4 44 A A A - 0.0

28 X4 ha gV BB VYV TL By - 0.5

I}*' {1//‘((‘(“‘*‘ WVQ"V<45<pb"V"”4@v‘? - -1.0

e, bbbk AL AL L LY I CLETVYFY YT ET A - -1.5

L Y Pr b A hbltigqrd<CET VPV C €4S VTrpydadbegsey 2.0

| Ry bk Ak A 4SS EEETIYYN ' vrv<<44v -2.9

27 = rm— P — — ——— —— u -3.0
-97° -96° -95° -94° -93° -92° -91° -90° -89°

- 6 hrs




ke — difference between surface water anomaly (m) with and

Influence of Coriolis Effect + Surface Currents

I T
UNIVERSITY OF

NOTRE DAME

g Computational Hydraulics Laboratory

4
_..'__,' '\

7, AR
: ‘///i*:—/’:"t\'\\ X« R KX

7.67 days

A EAY bkt & <N o4
VAAAqu;r//—&( & 4
47+1$$MH1¢¢V++3PVV
f’-’ii*ilq*

4 v

A

AV S A

vvV 4
v 494 4 4 A A M
AR A

vyvvwv v»vVv

v

« S

i

i v 7 ¥
2 RO

4 bbb oo

I

v

o
vow

Y 7 4 v ¥
% ¥ 7 4 v

~
A A A A L 4«

WhNh==000 =N

T T
U

L

-90°

-89°

CUICOIOCOI0CUIOCUIC 010

91°

-3 hrs




ke — difference between surface water anomaly (m) with and

Influence of Coriolis Effect + Surface Currents

I T

[ ]
UNIVERSITY OF 7.79 days
E5/ NOTRE DAME

g Computational Hydraulics Laboratory

30° oy %@Q 2 m/s
| Gl | -

- ‘.*I\,_ ‘. \ ‘:L m
Y b &"#‘.- d ,}’ < . 30
29° P AT Tk ok k€T o€ P T3 AP 55
L SRV S N\ S IR IR IR IR I PR R LS /R 20
SRRV SOOI | B
41%3\‘\\,Avhr‘,(¢v+4—k>bb - 1.0
4 3 k*ﬁ""ﬂ\\xi.‘tv;“;,v‘éévv - 0.5
?}"r”}f — ,\\ ***‘v—?‘\n‘b:‘vvv"v‘i‘\"iﬁﬁ‘*#' - 0.0
28 x/ﬂ//.A/f = NI I N R L R T I I I - -0.5
nf ///A/(‘/‘(xktif‘kv\'\"k7477775b44bhb‘\4\1\!‘v!r S L 1.0
J[/ Y BB hhEALSEITTIRV Y LLATTIY VEALLGLLEA T, Y Y VY ooy F-1.5
PP VPV LR AL LLTTPRPIIY ST TV SLL LIy 2y oy 24
t P BBV VY EALdLTrpr TS dTTTTCLA Ay oy A A AR -2.9
— I . I — — u -3.0

-96° -95° -94° -93° -92° -91° -90° -89°

LANDFALL O hrs




ke — difference between surface water anomaly (m) with and

Influence of Coriolis Effect + Surface Currents

I T
UNIVERSITY OF

e/ NOTRE DAME
g Computational Hydraulics Laboratory

m

3.0
29 ' - R % [2'5
/ S NN N Y V4 * 4V VAh AT Yy A 2.0
\\ "‘7-)'-*\‘\‘ \x"‘ ‘“‘4‘4—“(/——&( x 4 4 B 15
/“\ \:“'*-b&\\‘\ NVt bt Ve b 22 - 1.0
B 1-—'\"\"T+1‘,,3‘\‘\}.,4>‘,‘,(,,v44vv L 0.5
o8° ’ T ‘-—t':TT:*I‘!‘?‘I*A“A\&AAqbb.:l‘vV:::ﬁAA> -82
——— A VP ALADL yeybAvVvYVLE pyy A - -U.
Tk y¥ KRR g ) Ay v Aok by A A A - -

. ///(/K(*""‘ S A VY Fr < v 4 Y ¥ ¥ .
Jﬁ Jz{‘lihhhﬁf“vvvvi"vlhvf‘€Abéh<4v44ﬂ\f‘!?’p341 __1.5
JJ‘;bPVbLAqvgv‘.r"€(<4<<<f44*‘-"‘=vn41"""’""vi\“\h 2.0
n PP PPV VL AL TRrrTdddddedTEdlt A g, bEARE L 2.5
2F T ——— — — — — —— — u -3.0

-97° -96° -95° -94° -93° -92° -91° -90° -89°

+ 3 hrs



ke — difference between surface water anomaly (m) with and

Influence of Coriolis Effect + Surface Currents

I T
UNIVERSITY OF

e/ NOTRE DAME
g Computational Hydraulics Laboratory

bl bl

3.0
2.0
"y 2.0
SRR ARG R - 1.5
-2y A o 51\\\\\*\7“‘1“-1—4—4—-‘\'4—1—& - 10
R AT R Chbbbtc e g vV 44 L 0.5
,,‘_0/ % "“'\\k”"’iiqbg;xx*““leAth"“**~ - 0.0
Wy e A R I A AR - -0.5
///A,‘/(‘,.—q-*vvrv'fkw FAVREFFPYV YV ALAL LY VIV L - -1.0
{/{gkl‘-‘-“€vvv""""\'<hbvqc<bb&r‘<4“,¢,’,\!\!vb - -1.5
JJ;;bbvhﬁvivvvrv<<4A<<<<A&A&g“4,‘,\rbvvvb““ﬂ -2.0
A R L A 2 R A R I I IR I I R e N A N T T -2.5
E— — | I ——i — m -3.0
-97° -96° -95° -94° 93" -92° -91° -90° -89°

+ 6 hrs



ke — difference between surface water anomaly (m) with and

Influence of Coriolis Effect + Surface Currents

I T
UNIVERSITY OF

e/ NOTRE DAME
g Computational Hydraulics Laboratory

8.17 days

N B T i l.‘ 4
SIS} 3 _
t"‘q 'cﬂ 4) ) :

%&fﬂk_g‘ om 5

A b P b bAoA LE ¥ & :
SRR EYY va'\‘\ « v Wy,

"B E AR '\'\“““‘";J—""r{
x«v‘*""“““"""—d-‘vﬁ
LR A N ) y v A ettt g
Ll B A P A S
Y A s aaq b oa
Py v s yapr vV
A L AVTYRHRYVYYYF<Lrby< <

4

E BV A L4 g pow TV PV 4 € & & 4§ 4 ¢

> LYV Ay vevw Y 44 4 4 g4
L |

-95° -94° -93° 92

== 0Q -t =t W
ouocuUIoUIOUIO IO VIO

+ 9 hrs



ke — difference between surface water anomaly (m) with and

Influence of Coriolis Effect + Surface Currents

L EE— - I []
UNIVERSITY OF 8-29 days
E5/ NOTRE DAME

g Computational Hydraulics Laboratory

K g« ‘_-“.'_ o WA
L 4 A4 *51—4 ’F A

SERR R oWy p RIS v Ry
Le T K % 4 5 > »p> b 4

1
== 0Q -t =t W
ouocuUIoUIOUIO IO VIO

Y P % .

" iy I

v;xlgbb""*‘-cvvvv v =

q‘ » B BEVPVY LAy FyYITYTRY g

27 .. — — P — — — —— . -
-97° -96° -95° -94° -93° -92° -91° -90° -89°

+ 12 hrs




30°

T T T T T T T L]
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 U
F=d-=-=-F=F=-4=-q=-=1-=-F-+---%- -+ =
1 1 1 1
1 1 1 1 1
1 1 1
1 1 1

NOAA 18768094 Calcasieu Pass
Data ADCIRC+5WAN ADCIRC+5WAN, No Coriolis

Landfall Day



" 0]

NOAA 18770570 Sabine Pass

Data ADCIRC+5WAN ADCIRC+5WAN, No Coriolis

_____________

_____________

__________________________

_____________

_____________

_________________________

_____________

_____________

_____________

_____________

Landfall Day



30°

Anomaly @ Dr. Kennedy Station Z
Data ADCIRC+5WAN ADCIRC+5WAN, No Coriolis

Landfall Day



30°

Anomaly @ Dr. Kennedy Station Y
Data ADCIRC+5WAN ADCIRC+5WAN, No Coriolis

ARIREENREY )l
TR
TN

L

Landfall Day



U S

e

Data ADCIRC+5WAN ADCIRC+5WAN, No Coriolis

NOAA 18771450 Galveston Pleasure Pier

|

P

-97°

@

Hie)!
- [}
N~
(aV|

L

Landfall Day



e

?‘_A_‘Sm_""

U S

.

J

i [P

) U N

NOAA H#8770777 Manchester Houston
Data ADCIRC+5WAN ADCIRC+5WAN, No Coriolis

|

|

-97°

@

Hie)!
- [}
N~
(aV|

L

Landfall Day



30°

Anomaly @ Dr. Kennedy Station W
Data ADCIRC+5WAN ADCIRC+5WAN, No Coriolis

U S

U S

—
e

\

Fa

1
"
1
__,.----——l—-ﬂl\
SRR U PR
1

|

P

L

Landfall Day



30°

Anomaly @ Dr. Kennedy Station V
Data ADCIRC+5WAN ADCIRC+5WAN, No Coriolis

T T T T
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1

—d-—--F - -+ - + -
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
L L L L
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1

S R R S -l
[ | [ [
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
| | | |
T T T T
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1

—d-—--F - -+ - + -
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
L L L L
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1

S R R S Lo
[ | [ [
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
| | | |
T T T T
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1

+ +
1 1
1 1
1 1
1 1
1 1
L L

L

Landfall Day



Anomaly @ Dr. Kennedy Station U
Data ADCIRC+5WAN ADCIRC+5WAN, No Coriolis

e

U S
U S

e

P

]
~
(aV

-97°

o)
@

L

Landfall Day



30°

Anomaly @ Dr. Kennedy Station S
Data ADCIRC+5WAN ADCIRC+5WAN, No Coriolis

T T T T T T T
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1
- =-=-=-F- -t =-==-1 -t =--- - -t -
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
I I ET T DS AN Lo ]
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
T T T T T T
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
- =-=-=-F- -t =-==-1 - -+ -
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
ST N AT T PRSI EURY AN RN N BRI

1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
T T T T T T
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1

+ 1 + +

1 1 1 1

1 1 1 1

1 1 1 1

1 1 1 1

1 1 1 1

L

Landfall Day



29°

Anomaly @ Dr. Kennedy Station R
Data ADCIRC+5WAN ADCIRC+5WAN, No Coriolis

U S

U S

e

|

|

P

]
~
(aV

-97°

o)
@

L

Landfall Day



Hurricane lke Forerunner Surge

e Conclusions & Implications



Conclusions

e Coupled wave + current simulations faithfully forecast
deep water, coastal and inland waves and surge

— Integrated wave + current models
— Large domains
— Appropriate levels of local grid resolution

— Excellent winds

— Wave and surge data to validate



Conclusions

e Large scale and early Forerunner is generated through
fast shore parallel currents and Coriolis driven tilt

— Is possible due to the wide LATEX shelf, smooth
bottom and large size of storms

— Is a slow process allowing plenty of time to penetrate
far inland

— Can propagate as a free shelf wave from the LA coast
past Corpus Christi
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