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Kentucky ReservoirKentucky Reservoir

geosynthetica.netgeosynthetica.net

Flood PreventionFlood Prevention

RecreationRecreation
NavigationNavigation
Hydroelectric Power ProductionHydroelectric Power Production

Reservoir Operations Study (ROS)Reservoir Operations Study (ROS)

AugustAugust SeptemberSeptember OctoberOctober

Reservoir ManagementReservoir Management
Prior to 1980Prior to 1980 –– drawdown initiated in June; mudflats exposed middrawdown initiated in June; mudflats exposed mid--JulyJuly

19801980 –– drawdown delayed until July 5, mudflats exposed middrawdown delayed until July 5, mudflats exposed mid--AugustAugust

Recent legislation Recent legislation –– delay drawdown until after Labor Daydelay drawdown until after Labor Day

Regional Assessment and Management of Inland Stopover Regional Assessment and Management of Inland Stopover 
Habitats for Shorebirds in the Tennessee River ValleyHabitats for Shorebirds in the Tennessee River Valley

RReservoireservoir OOperationperation SStudytudy

When do they migrate through?  When do they migrate through?  

Where do shorebirds stopover in the Valley?  Where do shorebirds stopover in the Valley?  

How does TVA management of the river system affect How does TVA management of the river system affect 
stopover habitats?stopover habitats?

What shorebird species migrate through the valley, What shorebird species migrate through the valley, 
and in what numbers?and in what numbers?
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TVA TVA -- ROSROS
John John LauxLaux, 2008, 2008

Comparison of two east Tennessee reservoirs at different drawdowComparison of two east Tennessee reservoirs at different drawdown datesn dates
Preliminary Results            Preliminary Results            shorebird useshorebird use is significantly affected by is significantly affected by 
drawdown datedrawdown date

AugustAugust

OctoberOctober

AugustAugust

Study SiteStudy Site
Kentucky ReservoirKentucky Reservoir

9 Sites9 Sites

Between US HwyBetween US Hwy--
79 and I79 and I--40 40 

Study SitesStudy Sites

Eagle CreekEagle Creek

Scan each mudflat 2X/weekScan each mudflat 2X/week

Permanent survey pointPermanent survey point

Between sunrise and 5 hrs after sunriseBetween sunrise and 5 hrs after sunrise

SwarovskiSwarovski®® 2020--60x60x

MethodsMethods

August       December 2006/2007August       December 2006/2007
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Survey PointSurvey Point

60x60x

60x60x 60x60x

MethodsMethods

°°

Mean Daily Abundance     Among Months (2007) Mean Daily Abundance     Among Months (2007) 
Test:Test: Repeated Measures ANOVARepeated Measures ANOVA

Mean Richness     Among Months (2007) Mean Richness     Among Months (2007) 
Test:Test: Repeated Measures ANOVARepeated Measures ANOVA

% Composition     Among Months (2006/2007) % Composition     Among Months (2006/2007) 
Test:Test: Chi Square Test of HomogeneityChi Square Test of Homogeneity

All tests performed at All tests performed at αα = 0.05= 0.05 using SASusing SAS®® systemsystem

Statistical AnalysisStatistical Analysis

Water Level and Shorebird Total Daily          Water Level and Shorebird Total Daily          
Abundance Correlation                             Abundance Correlation                             

Test:Test: Pearson Correlation; LeastPearson Correlation; Least--squares Regressionsquares Regression

*shorebirds and waterfowl*shorebirds and waterfowl
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ShorebirdShorebird
Mean Daily AbundanceMean Daily Abundance
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No Difference Between MonthsNo Difference Between Months
p p = 0.3= 0.3

Shorebird Species CompositionShorebird Species Composition
2006/2007 Combined2006/2007 Combined

Most Common Most Common -- KilldeerKilldeer
nn = 12,375= 12,375

Clayton Ferrell (USFWS)Clayton Ferrell (USFWS)

52%52%
Total ShorebirdsTotal Shorebirds

nn = 23,779= 23,779
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p p ≤≤ 0.0010.001 SStotaltotal = 26= 26

2222 18182323 661010Richness (S)Richness (S)

30%

11%

35%

16%

33%

26%

21%

60%

74%

10% 11%

84%

8% 8%

8%
7%

Shorebird Species CompositionShorebird Species Composition
2006/2007 Combined2006/2007 Combined (excluding Killdeer)(excluding Killdeer)

Total ShorebirdsTotal Shorebirds

nn = 11,404= 11,404
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Most Common – Least Sandpiper
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Uncommon SpeciesUncommon Species
••American AvocetAmerican Avocet
••BairdBaird’’s Sandpipers Sandpiper
••BuffBuff--breasted Sandpiperbreasted Sandpiper
••Piping PloverPiping Plover

••Ruddy TurnstoneRuddy Turnstone
••WilsonWilson’’s Phalaropes Phalarope

••WilletWillet
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Waterfowl Species CompositionWaterfowl Species Composition
2006/2007 Combined2006/2007 Combined

Total WaterfowlTotal Waterfowl

n n = 107,851= 107,851

Most Common Most Common -- GadwallGadwall
nn = 36,882= 36,882

Clayton Ferrell (USFWS)Clayton Ferrell (USFWS)
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Correlation of Water Level and Correlation of Water Level and 
Shorebird Abundance Shorebird Abundance 
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Correlation of Water Level and Correlation of Water Level and 
Shorebird AbundanceShorebird Abundance
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RR22 = 0.13= 0.13
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MigrationMigration

TemperatureTemperature

Hunting PressureHunting Pressure

Available HabitatAvailable Habitat
Mudflat acreage at Mudflat acreage at 
a given lake elevationa given lake elevation

Microhabitat FactorsMicrohabitat Factors
Soil moisture/compactionSoil moisture/compaction
Soil Temperature Soil Temperature 
Food Availability Food Availability 
Vegetation ResponseVegetation Response

Potential Mechanisms Potential Mechanisms 
Influencing ResultsInfluencing Results

Future AnalysisFuture Analysis

Mudflat acreageMudflat acreage

Invertebrate AbundanceInvertebrate Abundance

Soil TemperatureSoil Temperature

Soil compactionSoil compaction

Soil MoistureSoil Moisture

VegetationVegetation

Hunting pressureHunting pressure

Influencing FactorsInfluencing Factors

Identifying the nature of a phenomenon (i.e., migration) Identifying the nature of a phenomenon (i.e., migration) 
represented by the sequence of observationsrepresented by the sequence of observations

Time SeriesTime Series
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