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* Examination of NASA’s Advanced Microwave Precipitation Radiometer (AMPR)
taken during Hurricane Georges’ (1998) as an aid to compliment other Louisiana
storm surge analysis

* Examination of surge attenuation by wetlands during Hurricane Rita’s (2005)
landfall, using FEMA’s high water marks and USGS data



AMPR data analysis
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We obtained topography data for this region, which combines lidar and USGS DEM data.
However, the data is unrealistically flat outside lidar data region. Scatterplots of elevation
Versus Tb showed no relationship, even when water regions are removed.

But elevation data is poor.



Factors impacting AMPR

» Ocean waves

e SST

* Heavy rainfall

 Land versus water (land has larger Tb)

Could these combined impacts be used for surge data?

Possibly, in combination with the Stepped Frequency Microwave

Radiometer, which accounts for these variations using an infrared instrument
(for SST) and by measuring six frequencies (between 4.55 and 7.22 GHz), and
through inverse relationships, computes surface wind speeds. The

main purpose of the multiple 4.55-7.22 GHz channels is to quantify the
impact of rain attenuation, although they also serve a purpose in

computing surface winds due to “excess emissivity” from sea foam coverage
and other variables.

It is proposed that the AMPR can be used to detect initial surge inundation, and
combined with SFMR technology, surge height may be computed through
inverse formulations based on ocean wave relationships and empirical sea
foam formulations



DSS to compute surge from AMPR

Flowchart prototype to compute storm surge
from airborne microwave radiometer
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Wetland attenuation of storm surge
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Research from 1960s claims that 2.7 miles
of wetlands reduces surge by 1 foot
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E la_process_change
. Direct Removal
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. Land

. Submergence

LA coast
has 3 feet
relative
sea level
rise per
century

Wetland loss due to:

® |Loss of sediments from river floods

e Man-made canals

e Wave action on shorelines

e Faults activated by energy drillings

e Sea level rise (0.5-1 feet since 1930)

e Saltwater intrusion kills vegetation from
above processes, enhancing erosion

Recent tropical cyclones (Georges, Ivan,
Isidore, Lili, Katrina, Gustav) have accelerated One Centimeter = 2.602 Miles ‘
5
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What do observations show
about wetland attenuation?
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Pressure sensor strapped to a power pole at site LC4 near Vinton, La.
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USGS HWM TimeSeries for Harmonic(Sensor LA11)
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(Feet)

16

15 1
14 -
13 1

12 A

—
—_

—
=
i

L e - Mmoo s ot om o~ @ W

EI'I E.IE EIS U;:I UI'I D.IE UIS 0'4 05 EI‘E Ur? U:B UIE! 1 IIIZI 1 I'I 1 :E 1 IS 1 4
09-23 09-24 00-24
Time(UTC)

g
8
T
B
5
L 4
3
2
1
0
1

16

- 15

14

- 13

- 12

11

-10

(Feet)

Water Elevation



|
|
-
i
'l
.I".
!
g
*{ /A
\
II
i
L
|
|
i
i
|
H
|
i
1
!
&
|
i

:
Lf v 5 i o ¥ ! |

; 1 : N i i ! | )
£ ¥ 2 1Y 1 Ve Ry [ N

% b " - e e e e !

; b, i L —=

*
*
L
s
=+
ol
i
i
i
(e 1
i
|
I|
P
1
1
|

Gulf of Mexico

Figure 4 : Hurricane Rita, Louisiana
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USGS & FEMA Sensor Location VS Surge Elevation During Rita
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Multiple regression results: R?=59.5%

Variable Normalized coefficient P value
Distance -1.43 0.0000
Surge-elevation 0.26 0.0023
Distance squared 1.00 0.0000

r for distance and distance squared is 0.95. Highly correlated, but necessary
to make the regression residuals normally distributed.

This means the distance normalized coefficient is actually -0.43 (-1.43 + 1.00).
This represents the influence of the dissipative effects of the wetlands.

The elevation is 40% less influential than dissipative effects
with a normalized coefficient of 0.26. This indicates the impact of subsidence.

Nonlinear multiple regression was also tried with a variety of function types,
but the explained variance did not increase.



Location VS Surge During Rita (Longitude -94.0 to -93.6)
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Reduction of waves on
storm surge by wetlands
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Peak Wave Height(teet) for USGS Gauges during Rita
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USGS HWM Gauges during Rita
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Location VS Surge During Rita (Longitude -94.0 to -93.6)

—_—

Elevation(Feet

a4z a4’

-93.6'

FENMA_USGS_Righ_VWater

-93.8"
L

-93.4'
L

-93.2"
L

-93 2.8

Mark_osites

-92.6"

-92.4° -92.2" 92"
30.4 . L L L L 30.4°
302" A > 30.2°
30 4 z . .‘ ' 30
® P ® { T ™
298 . .' 29.8
¢ 4
LT
295 A \/_,:g? 295
a4 29.4'
942" 94" -93.8 -93.6' -93.4' -93.2' 93 -92.8 -92.6 -92.4° -92.2" 92"

ocation VS Surg= MNiwina Bita /1 anaityde 93.6 to -93.05)

USGS-Sensor -Sensor USGS-Ser f IMA-Sensor USGS-Sensor Sensor
1.8 ft per = 1.9 1t per 3.3 ft per
18 18 18 L B 2 75 18 18 18
4 L —_— 4 L] . L — 4 | | L
16 2.75 16 .,a_.J 16 oo o 16 .,a_.J | 16 .'. 2.75 16
14 [14 0 147 o ® m| es 4 & 1144 1 e 14
124® I tiz b 2] ® [ %e I o 12 =12 1 'I t12
LY :
104 ‘-'. LS miles Lo & 10 o . ® * o [0 SRILE { o miles r1o
8 | . 1 1 1 1 8 "é 8 | o %8 | 1 ']l ES "é : 8 ] 1 1 1 1 a
54 L. [ g = ] ¢ ¢ A . ® = gl L
o ¢ . . EL. 6 8
4 a4 | o2% | - La i 4 Loa
21 r e 21 r e 2 r 2
o T T T T T T T T T T T T 0 o T T T T T T T T T T T T T 0 0 T T T T T T T T T T T T 0
4] 2 4 B 8 10 12 14 16 18 20 22 24 2B 4] 2 4 B 8 10 12 14 16 18 20 22 24 2B 4] 2 4 B 8 i0 12 14 16 18 20 22 24 2B
InLand(Miles) InLand(Miles) InLand(Miles)
Location VS Surge 1 O ft er de -92.6 10 -92.1) Location VS Surge 18 ft per de -92.1 10 -91.5)
USGS-Sens ' p IA-Sensor USGS-Sens IA-Sensor
20 4 2 75 T —— ] 20 4 2.75 T —— ]
18 ° 18 18 . 18
= 16 . 16 = = 16 m||es F16 =
9 ~ miles e B TS e B
Lof e Lz & L 5] e B B Lz &
c | I c c c
5 w0l ®* P e | Lo & 5 1o I NS N Lo &
T s | ® n | LI . s o T s ® e s o
o 5] - e ’ be D o 5] be D
(TT . . [ 4 WM (TT . [ 4 WM
21 r 2 21 r 2
o T T T T T T T T T T T T T 0 o T T T T T T T T T T T T T 0
0 2 4 [ 8 i0 12 14 168 18 20 22 24 26 0 2 4 [ 8 i0 12 14 168 18 20 22 24 26
InLand(Miles)

InLand(Miles)

-ocation VS Surge During Rita (Longitude -93.05 to -92.6)

Elevation(Feet)



USGS HWM Gauges during Rita
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LC8b reduced 64-70% 5.5-6.8 miles inland (compared to LA12 and LA11)
LC8a reduced 48% 1.8 miles inland (compared to LC11)
LC9 reduced 36% 3.1 miles inland (compared to LC11)
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