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ObjectivesObjectives
•• Spatial TrendsSpatial Trends

Temporal TrendsTemporal Trends

Benthic MacroinvertebratesBenthic Macroinvertebrates
PeriphytonPeriphyton
Water QualityWater Quality



Best Available Data  1989 Best Available Data  1989 -- 20032003

HesterHester--DendyDendy
samplersampler PeriphytometerPeriphytometer



ApplicationApplication

•• Expand knowledge on Expand knowledge on 
ecological forcing factorsecological forcing factors
(e.g., (e.g., eutrophicationeutrophication))

Provide supporting informationProvide supporting information
for habitat control points for MFLsfor habitat control points for MFLs

Define temporal baselines for MFLsDefine temporal baselines for MFLs



Spatial TrendsSpatial Trends
•• Principal Component AnalysisPrincipal Component Analysis

to display multito display multi--dimensional data dimensional data 
in 2 dimensionsin 2 dimensions



PCA ResultsPCA Results

•• Principal Component AnalysisPrincipal Component Analysis



PCA ResultsPCA Results
Factor 1Factor 1

+ + AblabesmyiaAblabesmyia rampheramphe (.35)(.35)
+ + TribelosTribelos fusicornefusicorne (.31)(.31)
+ + SlavinaSlavina appendiculataappendiculata (.25)(.25)

Factor 2Factor 2
-- StenonemaStenonema exiguumexiguum (.32)(.32)
+ + HydropsycheHydropsyche rossirossi (.31)(.31)
+ + CorydalusCorydalus cornutuscornutus (.28)(.28)
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••Seasonal KendallSeasonal Kendall--Tau TrendsTau Trends
PowerfulPowerful

-- remove seasonal effectsremove seasonal effects
-- adjust p values for autocorrelationadjust p values for autocorrelation

QuantitativeQuantitative
-- estimate rates of changeestimate rates of change

Robust Robust 
-- nonnon--parametricparametric
-- metameta--analysisanalysis



Water quality sitesWater quality sites

WqWq / biology sites/ biology sites

Inactive biology sitesInactive biology sites

SRWMDSRWMD

SUW010SUW010

SUW100SUW100

SUW130SUW130

SUW150SUW150

SUW240SUW240



010SpeciesSpecies
RichnessRichness

100

130

150

240



010AbundanceAbundance 65 / yr

100 68 / yr

130 220 / yr

150 140 / yr

240 38 / yr



1994 2003



ConductivityConductivity
((umhosumhos/cm)/cm)

40 40 -- 400

010

100 19 / yr
400

130 26 / yr

150 18 / yr

240 12 / yr



010AlkalinityAlkalinity
(mg/L)(mg/L)

40 40 -- 400

0.3 / yr

100
400

130 8 / yr

150 7 / yr

240 5 / yr



010ColorColor
(PCU)(PCU)

0 0 -- 500
100 34 / yr

500
130 33 / yr

150 30 / yr

240 18 / yr



010TSSTSS
(mg/L)(mg/L)

0 0 -- 10

0.5 / yr

100 0.8 / yr
10

130 0.8 / yr

150 0.5 / yr

240 0.7 / yr



010DODO
(mg/L)(mg/L)

4 4 -- 10
100

10
130

150

0.3 / yr240





010NONO22 + NO+ NO33
(mg/L)(mg/L)

0 0 –– 1.2
100

1.2
130 0.07 / yr

150 0.09 / yr

240



010Total PTotal P
(mg/L)(mg/L)

0 0 –– 0.8
100 0.02 / yr

0.8
130 0.02 / yr

150 0.02 / yr

240



Bottom LineBottom Line

•• Expand knowledge on Expand knowledge on 
ecological forcing factorsecological forcing factors
(e.g., (e.g., eutrophicationeutrophication))

Provide supporting informationProvide supporting information
for habitat control points for MFLsfor habitat control points for MFLs

Define temporal baselines for MFLsDefine temporal baselines for MFLs
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