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Using NASA Earth Observations to Evaluate 
Water Quality in Coastal Alabama to 

Enhance Marine Wildlife Management 

�� NASA EO data were used to view coastal water salinity change 
in the study area from 2007 to 2017 with salinity increasing in 
north and southeastern Mobile and in central Mississippi Sound.

�� Increases in estuarine salinity can affect oyster reefs because of  
the oyster drill snail predation that occurs in high salinity 
environments.

�� From 2007 to 2017, coastal water turbidity increased on the 
eastern shore and southern half  of  the Mobile Bay and 
decreasedin the north delta and the center of  the Mobile Bay.

�� Coastal SST increased in the northern Mobile Bay and the 
western Mississippi Sound with some SST decreases observed 
in the southern Mobile Bay and the central Mississippi Sound.

�� The project produced geospatial data products that are 
considered useful by end-user organizations for aiding manatee 
wildlife management and oyster restorationin the study area.

Conclusions
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The MobileBayandMississippiSoundarethe maincoastalestuariesalongthe Alabama
andMississippiGulf Coast. Theyserveastheprimarydrainageoutletsfor theMobileBay
andPascagoulaRiverwatershedsandprovideagradientof coastalwatersalinityconditions
neededfor a diversityof wildlife speciesandcoastalhabitattypes. Coastalwater�´�K�H�D�O�W�K�µ
conditionshavea direct impacton the nativebiota that are sensitiveto waterquality,
includingthe Easternoyster(Crassostreavirginica), a keystonespecies,andthe WestIndian
manatee(Trichechusmanatus), a vulnerablespecies. This project addressedthe dynamic
coastalecosystemby creatingtime seriesanalysesto monitor salinity,temperature,and
turbiditychangesfor theMobileBayandMississippiSoundfrom June2007to May2017.
The AquaModerateResolutionImagingSpectroradiometer(MODIS) wasusedto detect
salinity and sea surface temperature,while Landsat 5, Landsat 8, and Sentinel-2
MultispectralInstrument(MSI) wereemployedto detectturbidity levelsandvalidatesea
surfacetemperature. Thesedataproductswereusedto computehabitatsuitabilitymapsfor
oystersandmanateesin theMobileBayandMississippiSoundto assessthe optimalareas
andconditionsfor habitatrestorationinitiatives. Projectpartnerswill useproductresultsto
betterunderstandmanateemovementsandhabitatsuitabilityfor oysters.

�� Conduct salinity, sea surface temperature (SST), and turbidity analyses 
using Aqua MODIS, Landsat 5 TM, Landsat 8 OLI and TIRS, and 
Sentinel-2 MSI satellite imagery in conjunction with in situdata

�� Produce time series analyses that assess salinity, temperature, and 
turbidity changes occurring from 2007 to 2017

�� Compute West Indian manatee and Eastern Oyster habitat suitability 
maps

Mercedes 
Bartkovich

(Project Co-Lead, MSFC) 

Xin 
Hong

(Project Co-Lead, MCHD)

Leah 
Parker
(MSFC)

Amy 
Schwarber

(MCHD)

�� Alabama Coastal Foundation
�� Dauphin Island Sea Lab
�� The Nature Conservancy

Mobile 
Bay

Mississippi Sound

Study Area

D
at

a 
A

cq
ui

si
tio

n
D

at
a

P
ro

ce
ss

in
g

E
nd

P
ro

du
ct

s

Earth 
Observations

Salinity, SST., & 
Turbidity 

Algorithms

Water Quality 
Time Series 

Analyses

Buoy Water 
Quality Data

Statistical 
Comparison to 
SatelliteData

DISL Manatee 
Sighting Data

Optimal Oyster  & 
Manatee Water 

Quality Thresholds

Oyster Habitat 
Suitability Map

ArcMapFuzzy 
Logic Tool

Manatee Habitat 
Suitability Map

Mobile 
Bay

Mississippi 
Sound

Study Area

Salinity Change

Maps of  Water Quality Change from 2007 to 2017
Data averaged from 6/1/07 �² 5/31/08 were subtracted from data averaged from 6/1/16-5/31/17 to visualize temporal differences in each water quality parameter.  
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