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Goal of Tallapoosa Watershed Goal of Tallapoosa Watershed 
ProjectProject

nn To integrate standard methods, highTo integrate standard methods, high--tech tech 
(remote sensing and GIS), and low(remote sensing and GIS), and low--tech tech 
analytical capabilities to assess nutrient dynamics analytical capabilities to assess nutrient dynamics 
in the Tallapoosa Watershed  in the Tallapoosa Watershed  





Tallapoosa WatershedTallapoosa Watershed

nn Its total length of 235 miles drains a watershed Its total length of 235 miles drains a watershed 
area of 4,680 square miles.  Only 720 square area of 4,680 square miles.  Only 720 square 
miles lie in Georgia accounting for 15% of the miles lie in Georgia accounting for 15% of the 
total land area.  The remaining 3,960 square total land area.  The remaining 3,960 square 
miles lie in Alabama accounting for 85% of the miles lie in Alabama accounting for 85% of the 
land area. land area. 



Objectives of Applying Remote Objectives of Applying Remote 
Sensing and GIS TechniquesSensing and GIS Techniques

nn Applying highApplying high--tech capabilities including closetech capabilities including close--
range range hyperspectralhyperspectral radiometric sampling, radiometric sampling, 
remotely sensed satellite imagery and GIS remotely sensed satellite imagery and GIS 
resources to model: resources to model: 
nn The trophic states of Lakes Martin and HarrisThe trophic states of Lakes Martin and Harris
nn Sources and amounts of nutrient loading within the Sources and amounts of nutrient loading within the 

watershed watershed 
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Objectives of Hyperspectral Remote Objectives of Hyperspectral Remote 
SensingSensing--Spectral Reflectance Spectral Reflectance 

MeasurementMeasurement
nn To study the spectral characteristics of Lake Martin and To study the spectral characteristics of Lake Martin and 

Lake HarrisLake Harris
nn To associate the spectral characteristics with major To associate the spectral characteristics with major 

water quality parameterswater quality parameters
nn To develop algorithms of estimating major water To develop algorithms of estimating major water 

quality parameters using spectral reflectancequality parameters using spectral reflectance
nn To provide insight to the satellite remote sensing of To provide insight to the satellite remote sensing of 

water qualitywater quality



Handheld SpectroradiometersHandheld Spectroradiometers

nn ASD VNIR FieldSpec SpectrometerASD VNIR FieldSpec Spectrometer
nn UA Department of GeographyUA Department of Geography
nn Wavelength Range (nm): 350Wavelength Range (nm): 350--1150 (701 channels)1150 (701 channels)

nn The StellarNet EPP2000 SpectrometerThe StellarNet EPP2000 Spectrometer
nn LWLMLWLM
nn Wavelength Range (nm): 350Wavelength Range (nm): 350--850 (1000 channels)  850 (1000 channels)  



Reflectance (%) CalculationReflectance (%) Calculation
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Spectral Reflectance of Lake Martin
(April 15, 2004)
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Spectral Reflectance of Lake Martin
(June 17, 2004)
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Spectral Reflectance of Lake Martin
(July 20, 2004)
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Spectral Reflectance of Lake Martin
(August 19, 2004)
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Spectral Reflectance of Lake Martin
(September 22, 2004)
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Spectral Reflectance of Lake Martin
(October 8, 2004)
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Spectral Reflectance of Lake MartinSpectral Reflectance of Lake Martin



Derivative Models of Estimating Chl Derivative Models of Estimating Chl 
a and TSS for Lake Martina and TSS for Lake Martin

Correlation between First Derivatives and Chl-a 
(Lake Martin, 2004)
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Correlation between First Derivatives and TSS
(Lake Martin, 2004)
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Spectral Reflectance of Lake Wedowee
(April 18, 2005)
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Spectral Reflectance of Lake Wedowee
(May 18, 2005)

0

2

4

6

8

10

400 500 600 700 800 900

WAVELENGTH (NM)

R
E

FL
E

C
TA

N
C

E
 (

%
)

S1
S2
S3
S4
S5
S6
S7
S8
S9
S10
S11
S12
S13
S14

Spectral Reflectance of Lake Wedowee
(June 20, 2005)
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Spectral Reflectance of Lake Wedowee
(July 25, 2005)
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Spectral Reflectance of Lake Wedowee
(August 24, 2005)
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Spectral Reflectance of Lake Wedowee
(September 27, 2005)
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Spectral Reflectance of Lake Wedowee
(October 27, 2005)
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Spectral reflectance of 
Lake Harris



Chl-a
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Estimating Chl a and TSS for Lake Estimating Chl a and TSS for Lake 
HarrisHarris



Objectives of Satellite Remote Objectives of Satellite Remote 
SensingSensing

nn To model and map chlorophyll a and trophic To model and map chlorophyll a and trophic 
statestate

nn To derive and map land use and land coverTo derive and map land use and land cover



Principle of Satellite Sensing of Principle of Satellite Sensing of 
WaterWater



TM/ETM+ Bands vs. Chlorophyll TM/ETM+ Bands vs. Chlorophyll 
Spectral CharacteristicsSpectral Characteristics



Deriving Chl a from Landsat TMDeriving Chl a from Landsat TM













Modeling Nutrient Dynamics Using GISModeling Nutrient Dynamics Using GIS



Framework of Soil & Water Framework of Soil & Water 
Assessment Tool (SWAT) modelAssessment Tool (SWAT) model







Historically Recorded Weather DataHistorically Recorded Weather Data
TemperaturePrecipitation 





Land Use and Land Cover TypesLand Use and Land Cover Types

Mixed Forest Water (Lake Harris)

Agriculture Land Barren Land Urban

Evergreen Forest









Accuracy Assessment



SWAT Output TableSWAT Output Table



SWAT Outputs of UTWSWAT Outputs of UTW



SWAT Outputs of UTW, contSWAT Outputs of UTW, cont’’dd



SWAT Outputs of UTW, contSWAT Outputs of UTW, cont’’dd



Monthly TN for UTWMonthly TN for UTW
January February March

April May June



July August September

October November December

Monthly TN for UTW, contMonthly TN for UTW, cont’’dd



Monthly TP for UTWMonthly TP for UTW
January February March

April May June



July August September

October November December

Monthly TP for UTW, contMonthly TP for UTW, cont’’dd



ConclusionsConclusions

nn Spectral reflectance collected with handheld Spectral reflectance collected with handheld 
spectroradiomtersspectroradiomters may be an practical alternative to may be an practical alternative to 
standard sampling with regard to estimating some water standard sampling with regard to estimating some water 
quality parameters, e.g., chlorophyllquality parameters, e.g., chlorophyll

nn Satellite imagery are useful in mapping optically active Satellite imagery are useful in mapping optically active 
water quality parameterswater quality parameters

nn GIS based nutrient dynamic models can provide insight GIS based nutrient dynamic models can provide insight 
to a watershed with regard to the source of nutrients to a watershed with regard to the source of nutrients 
and water quality   and water quality   
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