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Figure 28: Central angle tracks (RICK-fan set).
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Figure 29: Target domain for wind, pressure, and offshore wave estimates.

Colored lines indicate location of boundary points directed to STWAVE simulations.



30°N

Latitude

Water Depth Grid for JPM-FEMA
GEODAS Digital Data Base {3-min)

27°N

92%W B8O 849w B0OW
Longitude
Water Depth [m]

-5000  -4000 -3000 -2000  -1000

Figure 30: Water depth contours for offshore wave model simulations. Depths are in meters.
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Figure 31: Refined version of the water depth grid used in offshore wave model simulations. Boundary points closed symbols, and depths are in meters.
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Figure 32: The BRICKA (Betsy, Rita, lvan, Camille, Katrina, and Andrew) storm tracks and wave measurement sites, where ST 1 through 6 are Ocean Data
Gathering Project locations. The remaining sites are NOAA NDBC buoys.
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Figure 33: Time plot at NDBC Buoy 42001 for Hurricane Rita, BRICKA storm verification simulations.
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Figure 34: Time plot at NDBC Buoy 42040 for Hurricane Ivan, BRICKA storm verification simulations.
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Figure 35: Time plot at ODGP Station 1 for Hurricane Camille, BRICKA storm verification simulations.
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Figure 36: Time plot at NDBC Buoy 42007 for Hurricane Katrina, BRICKA storm verification simulations.
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Figure 37: Time plot at NDBC Buoy 42003 for Hurricane Andrew, BRICKA storm verification simulations.
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Figure 38: The BRICKA (Betsy, Rita, lvan, Camille, Katrina, and Andrew) storm WAM verification runs for significant wave height.

Note: There were no data for Hurricane Betsy; Camille wave data were obtained from Ocean Data Gathering Project, and remaining sets are NOAA NDBC buoys.
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Figure 39: The BRICKA (Betsy, Rita, Ivan, Camille, Katrina, and Andrew) storm WAM verification runs for peak wave period.

Note: There were no data for Hurricane Betsy; Camille wave data were obtained from Ocean Data Gathering Project, and remaining sets are NOAA NDBC buoys.
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Figure 40: Time plot at NDBC Buoy 42001 for Hurricane Rita, BRICKA storm verification.
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Figure 41: Time plot at NDBC Buoy 42002 for Hurricane Rita, BRICKA storm verification.
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Figure 42: Time plot at NDBC Buoy 42007 for Hurricane Rita, BRICKA storm verification.
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Figure 43: Time plot at NDBC Buoy 42019 for Hurricane Rita, BRICKA storm verification.
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Figure 44: Time plot at NDBC Buoy 42020 for Hurricane Rita, BRICKA storm verification.
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Figure 45: Time plot at NDBC Buoy 42035 for Hurricane Rita, BRICKA storm verification.
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Figure 46: Time plot at NDBC Buoy 42036 for Hurricane Rita, BRICKA storm verification.
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Figure 47: Time plot at NDBC Buoy 42038 for Hurricane Rita, BRICKA storm verification.




Rita3 [VALID-TESTS] REGION WAM45[-84.5°/285°]

NDBC = 42039 [ -84 5167° / 28.5 ° | at h= 54.5 m o gVLQ'HOY
6 T T
+H Lt . PBL
&t T
E 4r +++++'L++++++ L ++++++++++#+ by )
I 2 = 743:‘4"*» B +t
%*—T:—;:*JH
0 Eitaabiiiasaee el i i i
0519 05/20 09721 05/22 05/23 0524 059/25
15 T T T
++ ﬁ*HW‘tw.a. o ++“+++#+ + + -
10 + i o= L RS rees +——+++++ R £
a | | L
. 5l . #**”t&‘ﬂﬂ?—fﬁj Afhﬂ o
S——— w*'rW#W
0 | | | | |
09119 09/20 09/21 09722 09/23 09724 09125
10 T R T
by, HEHTE
++++++++++++++++ (T ++ #++PH++++++++++++“"‘++ﬁ*+++++++++%++
£ -t ]
=0 - MWWW ]
0 L L L | |
0919 0920 09/21 09122 09123 0924 09125
TR T T
300F -
@ 200 i
(]
Z 100 }f/—} .
0 L L | | |
0919 09/20 09/21 09722 09723 0924 09125
j— + T T
E 15+ LT e .
5 M+ e
5 4oL e H T N o e,
UEJL Wn o~ iy ‘rﬂl‘ﬁﬂj_i‘-a_
E 5h ++-v-+*ﬂ+++ ++ : . =
= P | i i i
09119 09/20 09/21 09722 09/23 09724 09125
300 L .
.‘D:
2 200 ‘ =
= o o+ HHg
Z 100 Tt ]
0 | |
0519 05/20 09721 05/22 05/23 0524 059/25

Days in Sep 2005

Figure 48: Time plot at NDBC Buoy 42039 for Hurricane Rita, BRICKA storm verification.
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Figure 49: Time plot at NDBC Buoy 42040 for Hurricane Rita, BRICKA storm verification.
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Figure 50: Time plot at NDBC Buoy 42055 for Hurricane Rita, BRICKA storm verification.
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Figure 51: Time plot at NDBC Buoy 42001 for Hurricane Ivan, BRICKA storm verification.
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Figure 52: Time plot at NDBC Buoy 42002 for Hurricane Ivan, BRICKA storm verification.
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Figure 53: Time plot at NDBC Buoy 42003 for Hurricane Ivan, BRICKA storm verification.
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Figure 54: Time plot at NDBC Buoy 42007 for Hurricane Ivan, BRICKA storm verification.
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Figure 55: Time plot at NDBC Buoy 42019 for Hurricane Ivan, BRICKA storm verification.
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Figure 56: Time plot at NDBC Buoy 42020 for Hurricane Ivan, BRICKA storm verification.
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Figure 57: Time plot at NDBC Buoy 42035 for Hurricane Ivan, BRICKA storm verification.
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Figure 58: Time plot at NDBC Buoy 42036 for Hurricane Ivan, BRICKA storm verification.
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Figure 59: Time plot at NDBC Buoy 42038 for Hurricane Ivan, BRICKA storm verification.
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Figure 60: Time plot at NDBC Buoy 42039 for Hurricane Ivan, BRICKA storm verification.
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Figure 61: Time plot at NDBC Buoy 42040 for Hurricane Ivan, BRICKA storm verification.
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Figure 62: Time plot at NDBC Buoy 42041 for Hurricane Ivan, BRICKA storm verification.
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Figure 63: Time plot at ODGP Station 1 for Hurricane Camille, BRICKA storm verification.
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Figure 64: Time plot at ODGP Station 2 for Hurricane Camille, BRICKA storm verification.
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Figure 65: Time plot at ODGP Station 3 for Hurricane Camille, BRICKA storm verification.
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Figure 66: Time plot at NDBC Buoy 42001 for Hurricane Katrina, BRICKA storm verification
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Figure 67: Time plot at NDBC Buoy 42002 for Hurricane Katrina, BRICKA storm verification.
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Figure 68: Time plot at NDBC Buoy 42003 for Hurricane Katrina, BRICKA storm verification.



Katrina [WVALID-TESTS] REGION WAM4.5[-88.7°/30.1°] T BUOY
NDBC = 42007 [ -88.7694°/30.0903 °]at h=13.4m — owl
6
T T T ;‘: ! PBL
E 4 L I B .
E ,,}a:f"’y'f'
I 2r ; B
. I it
0 b Ty i \
08124 08/25 08/26 08/27 08128 08/29 08/30 08/31 09/01
15 . T
e
10+ : i , .
= Rt i ==
r — P N
0 i i i i 1 i i
0824 08725 08/26 08/27 08728 08/29 08/30 08/31 09/01
T
L /f‘ﬂ“\ i |
10 = LHL
#
- .y
5 b M*M e e N
R T WW
0 L L L | 1 L L
08124 08/25 08/26 08/27 08128 08/29 08/30 08/31 09/01
T T T
300 ! ]
a
2 200+ ; ' B B e 7
= 100 WW¢HW |
0 L L | | 1 L L
08124 08725 08/26 08/27 08128 08/29 08/30 08/31 09/01
I T T =
€ a0y | £ ]
< 20f ~ i i
@ Lt T
R e— e :
0824 08725 08/26 08/27 08728 08/29 08/30 08/31 09/01
T T T
3001 ~ .
=] 2001 , : fﬁﬁ/\\ S 4
£ _,f
L il
= 100 W%m gwﬁﬁ#ﬂ s,
0 | 1 L L
08124 08/25 08/26 08/27 08128 08/29 08/30 08/31 09/01
Days in Aug 2005

Figure 69: Time plot at NDBC Buoy 42007 for Hurricane Katrina, BRICKA storm verification.
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Figure 70: Time plot at NDBC Buoy 42019 for Hurricane Katrina, BRICKA storm verification.
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Figure 71: Time plot at NDBC Buoy 42020 for Hurricane Katrina, BRICKA storm verification.



Katrina [VALID-TESTS] REGION WAM4.5[-94.4°/29.2°] T BUOY
NDBC = 42035 [ -94.4083¢ / 29.2464 ° | at h= 13.7 m _ ow
3
T T T 4‘;@;{ T PBL
ey B
g oy + 7
s b+
+ he
& kﬁ;_/— PR AP A
oS " ) .
08124 08/25 08/26 08/27 08128 08/29 08/30 08/31 09/01
15 T T -+ -‘ T
r £ R =
10 = * ﬁi{uﬂt}%‘r
o [ = i B
— o T ) S,
Sty et Sty o :er S R A
0 | | | | 1 | |
08/24 08/25 08/26 08/27 08/28 08/29 08/30 08/31 09/01
15 .
10, +. —
I—E N + ++ *
Y i OIS O +
0 L L L | 1 L L
08124 08/25 08/26 08/27 08/28 08/29 08/30 08/31 09/01
T T T J
300 it ! ]
B 00l S——— N
‘ L T e
= 100+ T ﬁwwm 4
n
0 L L | | 1 L L
08/24 08/25 08/26 08/27 08/28 08/29 08/30 08/31 09/01
7 T T T T
£10
5
o
@ 5
he
£
= 0 ‘
08/24 08/25 08/26 08/27 08/28 08/29 08/30 08/31 09/01
& ) T
300 e : po
S 200 M , [ A
= + 4t + A
£ ot hy .
Z 100 ﬁw% A
N
| | 1! fi- Le L

0
08124 08/25 08/26 08/27 08/28 08/29 08/30 08/31 09/01
Days in Aug 2005

Figure 72: Time plot at NDBC Buoy 42035 for Hurricane Katrina, BRICKA storm verification.
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Figure 73: Time plot at NDBC Buoy 42036 for Hurricane Katrina, BRICKA storm verification.
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Figure 74: Time plot at NDBC Buoy 42038 for Hurricane Katrina, BRICKA storm verification.
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Figure 75: Time plot at NDBC Buoy 42039 for Hurricane Katrina, BRICKA storm verification.
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Figure 76: Time plot at NDBC Buoy 42040 for Hurricane Katrina, BRICKA storm verification.
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Figure 77: Time plot at NDBC Buoy 42055 for Hurricane Katrina, BRICKA storm verification.
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Figure 78: Time plot at NDBC Buoy 42025 for Hurricane Andrew, BRICKA storm verification.
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Figure 79: Time plot at NDBC Buoy 42001 for Hurricane Andrew, BRICKA storm verification.
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Figure 80: Time plot at NDBC Buoy 42002 for Hurricane Andrew, BRICKA storm verification.
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Figure 81: Time plot at NDBC Buoy 42003 for Hurricane Andrew, BRICKA storm verification.
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Figure 82: Time plot at NDBC Buoy 42019 for Hurricane Andrew, BRICKA storm verification.
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Figure 83: Time plot at NDBC Buoy 42020 for Hurricane Andrew, BRICKA storm verification



WAN4.5.2 JPM-FEMA-OWI Region (Res 0.05°) TEST CASE: CAP060-SHBR
MAXINMUM Total HeightH = RESULTS: BETSY-2
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Figure 84: Maximum Hy, for Hurricane Betsy OWI-wind forcing. Wave heights are in meters.



WAM4.5.2 JPM-FEMA-OWI Region (Res 0.05°) TEST CASE: CAP060-SHER
MAXIMUM Total Height Hmo RESULTS: RITA-2
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Figure 85: Maximum Hp, for Hurricane Rita OWI-wind forcing. Wave heights are in meters.




WAM4.5.2 VALID-TESTS-OWI Region (Res 0.05°) TEST CASE: CAP060-SHBR
MAXIMUM Total HeightH_ = RESULTS: IVAN
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Figure 86: Maximum Hpm, for Hurricane lvan OWI-wind forcing. Wave heights are in meters.



WANM4.5.2 JPM-FEMA-OWI Region (Res 0.05°) TEST CASE: CAP0G60-SHER
MAXIMUM Total HeightH = RESULTS: CAMILLE-2
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Figure 87: Maximum Hpm, for Hurricane Camille OWI-wind forcing. Wave heights are in meters.
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Figure 88: Maximum Hy, for Hurricane Katrina OWI-wind forcing. Wave heights are in meters.




WAN4.5.2 VALID-TESTS-OWI Region (Res 0.05°) TEST CASE: CAPO60-SHBR
MAXIMUM Total HeightH _ RESULTS: ANDREW
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Figure 89: Maximum Hy, for Hurricane Andrew OWI-wind forcing. Wave heights are in meters.




WAM-4.5.2 JPM-FEMA CAP080-SHER Region (Res 0.05°)
MAXIMUM H por-Hgage IM] RESULTS: BETSYZ

30°N

27°N

L
=]
2
Foaon N
210N s
£y TN
DAT: 1965090812 - 1965091100
MAX: 292 -9015°W/ 27.75*N
MIN: -1.60 -89.75°W/ 29.05° N
18°N h ”
96°W 92%W 88°W 84°w 80°W
Longitude
TOTAL: Hmo [m]
0 1 2

Figure 90: Maximum Hy,, difference between PBL-forced and OWI-forced conditions for Hurricane Betsy. Wave height differences are in meters.



WAM-4.5.2 JPM-FEMA CAP060-SHBR Region (Res 0.05°)
MAXIMUM H_coi-Hgage [M] RESULTS: Rita
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Figure 91: Maximum Hy, difference between PBL-forced and OWI-forced conditions for Hurricane Rita. Wave height differences are in meters.



WAM-4.5.2 JPM-FEMA CAPO0B0-SHER Region (Res 0.05°)
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Figure 92: Maximum Hy,, difference between PBL-forced and OWI-forced conditions for Hurricane lvan. Wave height differences are in meters.



WAM-4.5.2 JPM-FEMA CAP0O60-SHER Region (Res 0.05°)
MAXIMUM H eor-Hgagp [Ml RESULTS: Camille2
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Figure 93: Maximum Hpm, difference between PBL-forced and OW!I-forced conditions for Hurricane Camille. Wave height differences are in meters.
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WAM-4.5.2 JPM-FEMA CAPO80-SHER Region (Res 0.05°)
MAXIMUM H cor-Hgage [Ml RESULTS: Katrina
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Figure 94: Maximum Hy,, difference between PBL-forced and OWI-forced conditions for Hurricane Katrina. Wave height differences are in meters.



WAM-4.5.2 JPM-FEMA CAPOB0-SHER Region (Res 0.05°)
MAXIMUM Hocor-Hp o [M] RESULTS: Andrew

30°N

27°N

L
o
E240N (R EREE T TR R RS TPS PR RES FPPY PPN P
21°N
DAT: 1992082412 - 1992082800
MAX: 1.02 -8010°W/ 25.80° N
MIN: -0.97 -80.25°W/ 21.80° N
180N s o .
96°W 92%yV 88%y 84% 80w
Longitude
TOTAL: H_ [m]
-1 -0.5 0 0.5 1

Figure 95: Maximum Hy,, difference between PBL-forced and OWI-forced conditions for Hurricane Andrew. Wave height differences are in meters.



LA-JFM-FEMA PROJECT RUN: JPM-FEMA-RUNS00
Hmo Distribution [m] : [Res: 0.05°]
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Figure 96: Spatial and temporal variation in the Hm, for the 119 boundary output locations for the PBL-wind forcing of Hurricane Katrina.

Wave heights are color contoured and in meters.



MAXIMUM WIND SPEED AND HEIGHT LOCATIONS FOR
JPM-FEMA RUN: 001-162
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Figure 97: Summary of all 152 JPM storm simulations, track’s maximum wind speed (blue symbol), and significant wave height (red symbol) results.



Figure 98: STWAVE modeling domains.
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Figure 99: Lake Pontchartrain Bathymetry Grid (depths in feet, NAVD88 2004.65).
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Figure 100: Louisiana Southeast Bathymetry Grid (depths in feet, NAVD88 2004.65).
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Figure 101: Louisiana South Bathymetry Grid (depths in feet, NAVD88 2004.65).
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Figure 102: Mississippi/Alabama Bathymetry Grid (depths in feet, NAVD88 2004.65).
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Figure 103: Lake Pontchartrain measured and modeled significant wave height.
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Figure 104: Lake Pontchartrain measured and modeled peak wave period.
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Figure 105: Differences in maximum wave height for sensitivity run with 5 percent increase in wind speed for Lake Pontchartrain
(plus 5 percent — base).
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Figure 106: Differences in maximum wave height for sensitivity run with 5 percent decrease in wind speed for Lake Pontchartrain
(minus 5 percent — base).
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Figure 107: Differences in maximum wave height for sensitivity run with 5 percent increase in wind speed for Southeast Louisiana (plus 5 percent — base).
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Figure 108: Chandeleur Islands depth differences used in bathymetry sensitivity runs (degraded bathymetry — base).
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Figure 109: Differences in maximum wave height for sensitivity run with Chandeleur Islands degraded
for Southeast Louisiana (degraded bathymetry — base).
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Figure 110: Time-dependent and steady-state SWAN and STWAVE modeled significant wave heights
for Lake Pontchartrain measured and measured wave height.



Peak Wave Period (sec)

7 -
6 -
° &
F
4 -
A
3 | A
2 1 —— Gauge 22 (24 DOF)
—=— Gauge 23 (24 DOF)
1 == STWAVE
—+— Steady-State SWAN
—— Time-Dependent SWAN
0 T T T T T T T T T
29.00 29.10 29.20 29.30 29.40 29.50 29.60 29.70 29.80 29.90 30.00

Date (August 2005, UTC)

Figure 111: Time-dependent and steady-state SWAN and STWAVE modeled peak wave periods
for Lake Pontchartrain measured and measured periods.
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Figure 112: The unstructured ADCIRC SL15 grid of the total domain.



Figure 113: ADCIRC SL15 with bathymetry (in meters) for the total domain.
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Figure 114: Detail of the SL15 domain with bathymetry and topography (in meters) across Southern
Louisiana with raised features, such as levees, railroads, and highways, shown in brown.
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Figure 115: Detail of the SL15 domain with bathymetry and topography (in meters) across Southwestern
Louisiana with raised features, such as levees, railroads, and highways, shown in brown.
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Figure 116: Detail of the SL15 domain with bathymetry and topography (in meters) across Southeastern
Louisiana with raised features, such as levees, railroads, and highways, shown in brown.



45 20 15 90 30 15

Figure 117: Detail of the SL15 domain with bathymetry and topography (in meters) across the area
around New Orleans and Lake Pontchartrain with raised features shown in brown.
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Figure 118: Detail of the SL15 domain with bathymetry and topography (in meters) across the area
between Lake Pontchartrain and Lake Borgne with raised features shown in brown.
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Figure 119: Detail of the SL15 domain with bathymetry and topography (in meters)
across New Orleans with raised features shown in brown.



15 94 45 30 15 83 45 30 15 92 45 30 495 91 45 a0 15 90 45 30 15 88 45 30
I N O S B B B B e e .

[ ] -
=] L]
| | | | 1

15 94 45 30 15 93 45 30 15 §2 45 30 15 91 45 30 15 9O 45 30 15 8G 45 30

Figure 120: Detail of the unstructured ADCIRC SL15 grid in Southern Louisiana with
raised features, such as levees, railroads, and highways, shown in brown.



Figure 121: Detail of the unstructured ADCIRC SL15 grid in Southwestern Louisiana
with raised features, such as levees, railroads, and highways, shown in brown.
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Figure 122: Detail of the unstructured ADCIRC SL15 grid in Southeastern Louisiana with
raised features, such as levees, railroads, and highways, shown in brown.
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Figure 123: Detail of the unstructured ADCIRC SL15 grid in the area around New Orleans and Lake Pontchartrain
with raised features, such as levees, railroads, and highways, shown in brown.
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Figure 124: Detail of the unstructured ADCIRC SL15 grid in the area between Lake Pontchartrain and
Lake Borgne with raised features, such as levees, railroads, and highways, shown in brown.



Figure 125: Detail of the unstructured ADCIRC SL15 grid in New Orleans with raised features shown in brown.
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Figure 126: Contour map of the size of the elements (feet) in the ADCIRC SL15 grid for the total domain.
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Figure 127: Contour map of the size of the elements (feet) in the ADCIRC SL15 grid for
Southwestern Louisiana. Raised features are shown in brown.
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Figure 128: Contour map of the size of the elements (feet) in the ADCIRC SL15 grid for
Southeastern Louisiana. Raised features are shown in brown.
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Figure 129: Contour map of the size of the elements (feet) in the ADCIRC SL15 grid for the area
around New Orleans and Lake Pontchartrain. Raised features are shown in brown.

2288228388533 98558¢88388



poooD
E000
Tooo
&000
5000
4000
3000
2600
2000

ﬂﬂ:
222

gEEsgshgssss

Figure 130: Contour map of the size of the elements (feet) in the ADCIRC SL15 grid for the area
between Lake Pontchartrain and Lake Borgne. Raised features are shown in brown.



