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Mobile Bay Sediment Plume Mapping Using

MODIS and VIIRS

Purpose: Tdentify the Mobile Bay sediment plume using MODIS and simulated VIIRS data
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Froject Leads: Jean Ellis (MAZA, Stennis Space Center) and Maria Kalcic (33AI1, Stennis Space Center)

WMODIS images (A&E,
1000, 9 MNowv 2007 are
calibrated and validated
uzing in situ data collected
in collaboration with
Wississippi State University
and Dauphin Island Zea
Lab. WVIES simulations
(C&D, 750m, 9 Mow 2007
are bazed on MODIS data.

Challcy, white colored
waters in A& indicate
higher total suspended
sediments (T=3). Higher
T22 13 evidenced by darker
red shades in B&D. TE3
concentrations in excess of
8 mg(L are found inside
Iobile Bay.

Thizs project demonstrates
VIE: mavybe used to detect
TS5 in coastal waters.



Gulf of Mexico Alliance Application Filot: Land-Use and Land-Cover
(LULC) Change from 1972-present around Mobile Bay, AL

Purpose: Assess LULC changes of Mobile and Baldwin counties, AL for 1972-present

Seven LTTLC classes in Mobile and Baldwin counties to assess change:
Agriculture - yellow

Barren - white

Open water - black

Tpland forest {includes scrubishrub) - green

Tthan - red

Wetlandinon-woody - pink

Wetlandiwoody - purple

Urban Growth, 1974-2005

R R RN . A =

Yellowe — 1974 urban extent (Landsat MSS, 11421374 Red — 2005 urban extent
(Landsat TM, reclassified C-CAP image, 372472005, Backdrop — USGES DEM, darker grey
C-CAP image (3/2472003) shades indicate lower elevations

Project Leads: Jean Ellis (MASA, Stennis Space Center), Joseph Spruce (5541, Stennis Space Center), Terry McPherson (MNASA, Stennis Space Center)




Use of NASA Satellite Data in Monitoring
Gulf Coast Forest Conditions

* Purpose - assess potential of Gulf Coast forest monitoring products
derived from NASA satellite data
— Regional monitoring of forest damage from hurricanes

— Stand specific monitoring of baldcypress forest (example below)
+ Satellite data - MODIS, Landsat, and ASTER
* Study areas - coastal Mississippi and Louisiana
* Status - acquiring and preparing needed data for preliminary products

* GOMA relevance - community resilience, wetland restoration, habitat

characterization, and water quality management
Landsat TM (5-6-1989) Landsat ETM (7-15-2000) Landsat TM (5-29-2003) ASTER (5-20-2006)
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Froject Leads: Joseph Spruce (35Al, Stennis Space Center) and Joseph Grant (MASA, Stennis Space Center)



A.1. NASA Stennis Applied Science Gulf of Mexico Initiative Project Brochures (2 brochures)
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COAST: NASA OpenSource Heritage Lev-
eraged for Scientific Insight

The Coastal Online Assessment and Synihesis

Tool (COAST) geobrowser i being developed at
MNASA S5C forusein

integrating previousty
disparate MASA and
other agency coastal
data sets into a commen
deskiop tool hat il

COAST also has integrated some of

the value-added modifications and enhance-
menits that have been implemented in the suc-
cessiul MSFC versioning of Worldwind, SERVIR-
Viz. The MASA opensource heritage of COAST
from Wordwind lends great userbase deselopment
leverage and usability due to the large intemation-
al opensource developer community that has
grossn ower the past several years.
CNETtshﬂngdHehped

o miake: madmLm

use of open source

and data manipulafion

sofivware tools for a low-

cost, widely instaliable

base of potential users

coincide with major lifecycle modfication points.

Weather Overlays

Discovery and Fusion: User Interface
and Additional Tools

An optimal user interface (L) is being profo-

typed and tested by the 55C development team.
This interface will provide a
user-friendly, yet data-robust
and efficient means for users
to discower, wisualy analyze,
and access imagery and re-
lated data layers from within
COAST and allow fior inkage
back fo the raw data source
if awailable online for further
analysis outside of the LIL
The interface will be built
upen fhe nitial developmen-

Approach to Monitoring Hypoxia in fhe
Morthem Guif of Mexico project. Modifications
1o this tool and ofhers will be targeted to allow
capabilities for users to connect to and map/
inlegrate disparaie datasets localed locally and
online into project sessions for COAST users.
The TVT allows direct data Bsting of accessible
online raster datasets and subsequent mutti-

seleciion, temporal owerlay animation,
and fransparency control ower

Inrha]-#ﬁds ane focusing
on smarter data access and
sorting by classification and
temnporal range within the
Ul and also on developing
techniques for establish-
ingg book-back conneciions
o orign data to allow for
direct linkage to exdernal
daka analysis and process-
ing fooks from within COAST
that are gemmane to the par-
ent project.




California Ecological Forcasting Project

Mexico Air- Quality Project —--
kg Pallufant Pathwa

Goddard, MD 20774

b . .r‘_ .. 5 e . B _,.“‘{ 3i]"| & 573 . --"I ,r"'"'_
" 7% DEVELDP has awarded internshic spporunit i Maaﬁ e

wdants from across the nat b oal, i

P has extensive publication " " NASA Code [ASD

presentations, and ) Stennis Space Cante

278 668.3802
cher.c.m

WWW.Mas3.goY

http://develop.larc.nasa.gov
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s "" :4.‘
Community Benefits of Applied Sciénces

\ The DEVELOP Program fosters  human -::apif.:ll.

' development ta extend NASA Earth science research
te local, stabe, and scientific communibes. Advisors and

* mertors from MASA and parimer organizations assist
students io incorporate NASA soence measuremeris
and predictions info projects that address loca! policy
and envirommentisl concems.

DEVELOP students mitate projects in response fo [OF

Global Disaster ManagementProject
. x -1 -
Mapping Thermal Anomalie

California Air Quality Project
e g Airborne Pollutanis

activity is locat=d at five NASA centers |

B fmes Researck  Center, Goddard 3

Center, Langley Research Center, ‘larshal

d Flight Center, and Stennis Sgace Center Severl

regional locations also sueport DEVELOP natianw 22

ol octivit,.

. fnfemship toportunities orecavailabls during

" Addisional info

at hitp:fdevelk

ing Hurricane F

CALIPSO Data Visualization Project

The DEVELOR CALIPSD Data Visualzation team developed
a multiplatform, deployakle tool which enables the CALIPSD
science feam to visualize data recorded by CALIFSOS active
lidar imstrumend, CALIOP in 3-0. The tool is comeosed of three
sub-glements, the geometic parameter model, an image-
rendering model, amd a KML bulder. The result was an effective
CALP30 visualization fool, which creates KML files that can
be uploaded nfto Google Earh. Ising this tool, researchers
and fhe public can view scienfific dafa concerning the Earth's
atmosghere in a three dimensional format.

http://develop.larc.nasa.gov



A.2. NASA Stennis Applied Science Gulf of Mexico Initiative, Mobile Bay Flyer

NASA EARTH SCIENCE

Gult of Mexico Alliance Applications Pilot

A collaboration between NASA Applied Sciences Pregram and the Gulf of Mesice Allionce

In response to the U.S. Ocean Action Plan, representatives from thirteen federal agencies convened
to form the Gulf of Mexico Regional Partnership Federal Workgroup to provide support to the Gulf of
Mexico Alliance in addressing priority coastal and ocean issues facing the Gulf of Mexico region. Working
through this Federal Workgroup, NASA will work to apply NASA remote sensing data products to regional
management requirements defined by the Alliance partnership.

THE GULF OF MEXICO ALLIANCE

The Gulf of Mexico Alliance 15 a partnership of the five U.S. Gulf States — Alabama, Flonida,
Lowsiana, Mississippi, and Texas — with the goal of significantly mcreasing regional collaboration
to enhance the environmental and economic health of the Gulf of Mexico. The Alliance also
works to facilitate collaboration with the six Mexican Gulf States. The Alliance has identified six
priomity 1ssues that are regionally sigmificant and can be effectively addressed through mncreased
collaboration at state, local, and federal levels. These pnionities represent a focus for initial action
through the Alliance:

= Water quality for healthy beaches and shellfish beds;

+ Wetland and coastal conservation and restoration;

* Coastal commumify resilience;

* Environmental education;

+ Tdentification and characterization of Gulf habitats: and
* Peducing nutrient mputs to coastal ecosystems.

The five U5, Gulf State Governors released the Governors’ Action Plan for Healthy and Resilient
Coasts in March 2006, The plan challenges the Alliance parmership to make tangible progress over

36 months on 73 specific activities, setting the stage for a long-term partnership that can address an
expanded suite of issues, culmmating in a healthier Gulf of Mexico ecosystem and economy.

FEDERAL SUPPORT TO THE ALLIANCE

The Bush Admmistration’s U5, Ocean Action Plan (USOAP) recognizes the leadership that the five
US. Gulf States have demonsirated m forming the Alliance and identifymg regional prionties, and
calls for mereased mtegration of resources, knowledge, and expertise to address these prionties.

As a result, NOAA and EPA co-chair a thirteen agency Federal Workgroup to support Gulf State
leadership and coordinate an integrated federal response to prionity regional 13sues identified by the
Alliance. As a member of this Federal Workgroup, NASA will work to apply WASA remote sensing
data products to regional management requirements defined by the Alliance parmership.



PILOT OVERVIEW AND QUTCOMES

NASA Applied Sciences Program will research and develop specific
applications of NASA remote sensing data products based on

the requirements and input of state and local coastal rescurces
managers. During the first year of this effort, NASA will work within
the regional collaboration network of the Gulf of Mexico Alliance to
evaluate the utility of NASA data products in enhancing the decision-
support capabilities of coastal resource managers. Ultimately, NASA
will lead the deployment of an Internet-based desktop capability to
deliver to these managers NASA remote sensing data productsina
decision-support tool. Recognizing that NASA is a research mission
agency, it will be necessary for NASA's federal agency partners to
transition the final pilot product to an operational capability and host
the decision-support tocl. NASA will work within the Gulf of Mexico
Alliance Federal Workgroup to secure the necessary parinerships.

This effort will be piloted in the Mobile Bay and Weeks Bay, Alabama,
and Grand Bay, Mississippi study area, preeminent examples of
dynamic estuarine ecosystems in the northern Gulf of Mexico. In
addition, Grand Bay and Weeks Bay are components of NOA&'s
National Estuarine Research Reserve System and Mobile Bay

is a component of EPA’s National Estuary Program. NASA will
investigate, through future efforts, the transferability of pilot project
products to the rest of the Gulf of Mexico region and other coastal
regions of the 0.5,

NASA will proactively coordinate with other related efforts in the
Gulf of Mexico region and specifically in the study area, including:

* MASA's Gulf of Mexico Regional Collaborative
[(www.gomre.org)
* USGS, USACE, and NOAA's Priority Habitat Information
System, or PHINS [ecowatch.ncdde.noaa.gov/habid_public)
* NOAA's Integrated Ecosystem Assessment ([EA) in the Gulf
of Mexico region, where NOAA seeks to improve the operational
management of coastal and marine ecosystems by integrating
physical, biological, and social information.

INITIAL MILESTOMES

October 2007 to March 2008 - NASA and its Federal partners will
conduct interviews to develop, evaluate, and validate candidate
applications of NASA remote sensing data products to state and local
coastal resource management requirements.

For More Information
Plecse Contact
Initial Federal Pilot Partrers

MASA Applied

Sciences Program

Terry McPhersen

Couastal Frogram Manager
22856881918

Termry EAdPhersonenosagow

Dr. Jean Hlis
Research Scientist
228488185
leanTElsenasagov

EPA Gulf of Mexico Program
Diare Altsman
2286887015

alt=mandicnesepagoy

NOAA Guif Coost
Sarvices Canter

Dr. Bady Alles
22B08B17CI

Badky Aleasnoangov

NOAAMCDDC
Dr. Rost Parsons
22806884413

rost pOrsonsenoaogoy

Morthemn Gulf Institute
Chigf Scientrst
2264883228
macarronengl.msstatesdu



National Asronaulics and Space Administration

Aqua
MODIS
AIRS
AMSR-E]
CERES

Terra
MODIS
ASTER|
CERES

MISR
MORPITT]

TRMM
QuikSCAT
Jason
CloudSat
SORCE
GRACE
ICESat
EO-1
ACRIMSAT

A.3. Satellite Information for Coastal Applications

Gulf of Mexico Initiative

CoMRP Ranking

Very High
Very High
Very High
Very High

NA
Very High
Very High
High
NA
NA
NA
Very High
Very High
Very High
High
High
High
Some Utility
Some Utility
NA

NOAA
Very High
Very High
Very High
High
NA
Very High
High
NA
NA
NA
NA

High
Very High
Very High

Some Utility

High

NA
NA
NA
NA

USGS |
Very High
Very High
NA
NA
NA
Very High
Very High
High
NA
NA
NA

Some Utility
NA
NA
NA
NA
NA
Some Utility
NA
NA

Navy
Very High
Very High
Very High
Very High
NA
Very High
Very High
NA
NA
NA
NA

Very High

Very High

Very High
High
NA
NA
NA
NA
NA

Other DOD
Very High
Very High
Very High
Very High
NA
Very High
Very High
High
NA
NA
NA

Very High
Very High
High
Very High
High
High
High
Very High
NA
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Current Missions:

-~ Direct Coastal Applications

Jason-1 .

Ocean Surface Topography
Ocean Circulation
GRACE

Ocean Circulation >~

QuikSCAT
Wind speed and direction over the Earth's oceans

Terra and Aqua

MODIS (harmful algal blooms, etc.) .

NPP » 2009
VIIRS (harmful algal blooms, etc.)

OSTM » 2008
Ocean Surface Topography

Aquarius

Sea surface salinity



Decadal Survey Missions:

- Direct. Coastal Applications,

SMAP (Soil Moisture Active Passive) 2010-13
» Algal Blooms
+ Water-Borne Infectious Disease
+ Surface water and ocean topography

KSWOT (Surface Water/Ocean Topography)
» QOcean circulation
+ Algal Blooms
+ Water-Borne Infectious Disease
+ Surface water and ocean topography

2013-16 < GEOQ-CAPE (Geostationary Coastal and Air Pollution Events)
+ Coastal Water Quality

+ Algal Blooms

+ Water-Borne Infectious Disease

\_ACE (Aerosol/Cloud.Ecosystem)
+ Algal Blooms
+ Water-Borne Infectious Disease

PATH (Precipitation and All-weather Temperature and Humidity) )
+ Algal Blooms
+ \Water-Borne Infectious Disease . 2016-20

GRACE Il
 Qcean Circulation
+ Sea surface height
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