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GRACE Mission

Science Goals

High resolution, mean & time variable
gravity field mapping for Earth System
Science applications.

Mission Systems
Instruments

* HAIRS (JPL/SSL/APL)

* SuperSTAR (ONERA)

» Star Cameras (DTU)

* GPS Receiver (JPL)
Satellite (JPL/Astrium)
Launcher (DLR/Eurockot)
Operations (DLR/GSOC)
Science (CSR/JPL/GF2Z)

Orbit

Launched: March 17, 2002

Initial Altitude: 500 km

Inclination: 89 deg

Eccentricity: ~0.001

Separation Distance: ~220 km

Lifetime: 5 years

Non-Repeat Ground Track, Earth
Pointed, 3-Axis Stable



Seasonal Variation in Geoid Height Measured by GRACE

March 2003

Geoid Height Anomaly (mm)

E

-12 -6 0 +6 +12




Seasonal Variation in Geoid Height Measured by GRACE
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Seasonal Variation in Geoid Height Measured by GRACE

July 2003
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Seasonal Variation in Geoid Height Measured by GRACE

September 2003
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Seasonal Variation in Geoid Height Measured by GRACE

November 2003
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Austin Austin
San Antonio San Antonio

Precipitation
Departure (%)

Jan 2004

A comparison of Terra MODIS-derived NDVI images (top) from Central Texas and related normalized precipitation
departure grids (bottom) illustrates the greening of vegetation as the result of changing hydrological conditions.
The monthly precipitation departure topologies serve as the surfaces for both the precipitation and NDVI overlays.
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MOODIS Aerosol Optical Depth Products




MODIS Imagery Proves™ Valuable for Monitoring
Continental Haze Event

Continental haze (ozone pollution) uniquely monitored in MODIS Imagery

September 10, 2002 September 11, 2002 September 12, 2002 September 14, 2002

* Hutchison, K. D., 2003: "Application of MODIS Data and Products for Air Quality Management across
the State of Texas," Atmospheric Environment 37: 2403-2412.
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Terra MODIS
Aerosol Optical Depth for
Continental Haze Event




Air Pollution Confirmed by TCEQ
Continuous Air Monitoring System Observations

Maximum ozone levels report by TCEQ ground-based instrument during continental haze event.

Location Maximum Ozone Levels Reported in Parts Per Billion (ppb)
(CAMS Sites) Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday
9-Sep-02 10-Sep-02 11-Sep-02 12-Sep-02 13-Sep-02 14-Sep-02 15-Sep-02 16-Sep-02
Dallas Hinton St.
C401/C60/ 56 78 109 102 95 101 69 62
Cle61
Longview
C19/C127 49 62 89 81 87 92 107 47
Beaumont 36 67 79 95 81 98 69 24
C2/C112 ’
Austin é\?“hww 39 56 80 100 103 103 53 33
Houston Deer
Park 2
C35/139/1 36 75 93 102 74 22
001
San Antonio
Northwest 38 63 79 929 101 52 40
C23
Corpus Christi
West C4 46 39 76 107 104 82 42 48
Brownsville 47 33 29 48 88 55 25 32

C80/C180



Monitoring Bay and Estuarine Processes

Texas Gulf Coast
Chlorophyll a Estimation

B
Low High

i

IRS-P4 Ocean Color Monitor
November 4, 2004
"




Monitoring Bay and Estuarine Processes

Texas Gulf Coast
Chlorophyll a Estimation

B
Low High

.

IRS-P4 Ocean Color Monitor
November 6, 2004




Houston g , L J%I- IRS-P4 OCM
pj-‘_:; | 1:48 pm CDT on 6/24/05
9 .
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Galveston Bay
Chlorophyll a Estimation

Low High



of > IRS-P4 OCM
'- 1:03 pm CDT on 6/27/05

Galveston Bay
Chlorophyll a Estimation

B
Low High *



Houston
1:48 pm CDT on 6/28/05

& Y &'l'_:’ IRS-P4 OCM
Jf :

-\{‘."F"’J

Chlorophyll a (mg/cubic meter)

Galveston Bay
Chlorophyll a Estimation

Low High ** J
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1-meter Aerial Orthoimagery
February 2, 1995




1-meter Aerial Orthoimagery |
September 11, 1999 :
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Houston-Galveston Study Area
Standard MEOW

(Maximum Envelope of Water)
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Houston-Galveston
Study Area
Mean Sea Level




Hurricane Carly
9/11 at 0100 CDT
MEOW NW at 8 MPH
Surge: 4.5 Feet




Hurricane Carly
9/11 at 0500 CDT
MEOW NW at 8 MPH
Surge: 8.5 Feet
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Hurricane Carly
9/11 at 1000 CDT
MEOW NW at 8 MPH
Surge: 12.8 Feet
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Hurricane Carly
9/11 at 1500 CDT

MEOW NW at 8 MPH
Surge: 15.8 Feet




Hurricane Carly
Category 5

MEOW NW at 8 MPH
Surge: 19.0 Feet
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Hurricane Carly
9/11 at 1500 CDT
MEOW NW at 8 MPH
Surge: 15.8 Feet
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ADCIRC Significant
Development Funding

Office of Naval Research




West Atlantic / Gulf Coast ADCIRC Model Domain
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ADCIRC Model Gnid for Lake Ponchartrain Outlet
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H*Wind
Snapshots
Near Landfall
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ADCIRC Development Team, 2007
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Hurricane Katrina Storm Surge




8/29111Z Hurricane Katrina Storm Surge

30.0

Joannes Westerink and Clint Dawson
ADCIRC Development Team, 2007




ADCIRC Development Team, 2007

=
(=]
17,]
=
x®
)
~N
=
.h
@)
=)
f—
2]
=~
=
© i
|
[<P]
N
N
=
n
. W
f—
=
x*
()
i

Hurricane Katrina Storm Surge




8/29/13Z Hurricane Katrina Storm Surge

Joannes Westerink and Clint Dawson
ADCIRC Development Team, 2007




ADCIRC Development Team, 2007
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Hurricane Katrina Storm Surge




ADCIRC Development Team, 2007
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Hurricane Katrina Storm Surge




ADCIRC Development Team, 2007
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Hurricane Katrina Storm Surge




8/29/117Z Hurricane Katrina Storm Surge

Joannes Westerink and Clint Dawson
ADCIRC Development Team, 2007
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Hurricane Katrina Storm Surge (Detail)
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-1.5 0.0 Q 1.5 3.0 , Higher--=

-0.43

7.42

G99

Latimide  29.452947
Longitude -90.702649

Imggery S2006 Terrahletrics, Map data ©2006 Teleltlas - Terms of Llsg

ADCIRC MODEL Joannes Westerink and Clint Dawson
Validation ADCIRC Development Team, 2007




Hurricane Katrina Storm Surge Flow Vectors
Hassan Mashriqui, LSU Hurricane Center
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UT LIiDAR Waveform Digitization
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Shuttle Radar Topography Mission / National Elevation Dataset
30-meter resolution

>20 m

16 -20 m
12-16 m
8-12m
4-8m
2-4m
0-2m

SRTM Height
Above NED

Houston Area:

(A) Hardwoods along the Brazos River

(B) Older neighborhood with taller trees than adjacent residential areas
(C) Texas Medical Center

(D) Riparian corridor






25-30m
20-25m
15-20m
10-15m
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SRTM height above NED
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>20 m

16-20 m
12-16 m
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FLR

2-4m
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SRTM Height
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Vegetation Height
Classification




“ T

DLR TerraSAR-X

o i -,
P | B S e .
' ety




State Operations Center
Austin, Texas
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LSU ESL GOES-12 SST Composite Color -
UC CCAR Sea Surface Height (cm) 08/20. KATRINA track
Weekly Composite 08/16-08/23. Max winds!in miles/hr
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Hurricane Katrina
Chinese FY-1 MVISR
8/29/05 at 8:34 AM CDT
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Faet Above MLLW

o/43281 Ocean Springs, M35
Water Levels
15— Cbserved Height: 12.31 L.
Fredicted Height:  1.69 fi
Cbzerved Time: 0748 (COT) 08/25,/05

* Ubservation —
—— Prediction
Fesidual

10—

N W

"08/28/05 08/28/05 08/25/05 08(25/05 08/30/05 0830 /05

On the morning of August 29, the tidal gauge at Oceans Springs indicated a very large
storm surge measured almost four hours before the landfall of Hurricane Katrina. The
gauge was destroyed at 7:48 AM CDT.




New Orleans Post-Levee Breach Inundation (SPOT 4 XS 8/30/05)
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Texas Task Force One

New Orleans Search and Rescue
September 4, 2005
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Hurricane Rita
NASA Terra MODIS
9/22/05 at 11:45 AM CD
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Slick No. 2 confirmed by Civil Air Patrol
e photography on September 26, 2005
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3 8-foot standing waves removed protective rip-rap
and eroded the clay core of the earthen structure.
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Rita Data: Imagery | IWMaps |

Geospatial Support for Hurricane Rita

Persons involved in the Hwrricane Rita recovery will find data to support damage assessment, environmental

monitoring and general mapping in the following categories:

Imagery

s Post-landfall USACE ADS40 aerial sensor imagery
» Post-landfall NOAA Applanix-Emerge aerial sensor imagery
» Post-landfall obligue aerial imagery by the Texas Civil Air Patrol

rita.csr.utexas.edu

¢ Texas Civil Air Patrol (CAP) Photo Collection Points
s TEA Impacted ISDs

GIS data

+ GIS data and maps can he obtained from the Texas Matural Resources Information System's Hurricane Rita

wehsite.

Situation Heports

+ Sitnation Reports from the Governor's Division of Emergency WManagement.

As new data are created and made available, they il he posted to this site.



Summary

 Real-time satellite observations offer tremendous benefits to
monitoring the coastal environment.

« Satellite remote sensing can be used to document the impacts of
high-magnitude, low-frequency storm events.

 LiDAR and SAR data collection and processing techniques can
extract features of importance to the modeling of storm surges.

» Real-time satellite observations aid pollution detection following
a natural disaster.

 Better remote sensing technology coupled with improved
modeling and simulation can save lives and protect property.



Gordon Wells
owells(@csr.utexas.edu

Center for Space Research

The University of Texas at Austin
3925 W. Braker Lane
Austin, TX 78759
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