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Northeast SPARROW Models (Spatially Northeast SPARROW Models (Spatially 
Referenced Regressions on Watershed Referenced Regressions on Watershed 
Attributes)Attributes)

Developed by the Developed by the 
USGS NAWQA USGS NAWQA 
ProgramProgram

Most of Nation Most of Nation 
being completed being completed 
nownow

Northeast Authors Northeast Authors 
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Johnston, R. Smith, Johnston, R. Smith, 
B. MilsteadB. Milstead



Northeast SPARROW ModelsNortheast SPARROW Models

Multivariate regression model predicts mean annual loads & Multivariate regression model predicts mean annual loads & 
concentrations of total N and Pconcentrations of total N and P

Based on NHD 1:100,000 hydrography (about 195,000 Based on NHD 1:100,000 hydrography (about 195,000 
reaches/catchments in the model area)reaches/catchments in the model area)
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Data Used in the ModelsData Used in the Models

Dependent variables Dependent variables 
--loads of N and P loads of N and P 
--state, regional and federal state, regional and federal 

monitoring programsmonitoring programs
--multiple years of datamultiple years of data
--located at/near gagelocated at/near gage

Independent variablesIndependent variables
--physical watershed physical watershed 

featuresfeatures
--lakes/reservoirslakes/reservoirs
--land uses/populationland uses/population
--point sourcespoint sources
--atmospheric depositionatmospheric deposition



Northeast SPARROW  Phosphorus Northeast SPARROW  Phosphorus 
ModelModel

Model used to describe P input/output for 13 regionally Model used to describe P input/output for 13 regionally 
important lakes/reservoirsimportant lakes/reservoirs

Results compared to USEPA probabilistic survey dataResults compared to USEPA probabilistic survey data



Northeast SPARROW  ModelsNortheast SPARROW  Models

Results to be published in JAWRA in 2011Results to be published in JAWRA in 2011

Results to be made available for each reach/Results to be made available for each reach/
catchmentcatchment

Models will be linked to a new USGS SPARROW Models will be linked to a new USGS SPARROW 
webweb--based decision support tool that will allow based decision support tool that will allow 
application of models to hypothetical testsapplication of models to hypothetical tests

http://upload.wikimedia.org/wikipedia/commons/1/13/Passerella_iliaca-001.jpg
http://en.wikipedia.org/wiki/File:Swamp_Sparrow.jpg
http://upload.wikimedia.org/wikipedia/commons/4/45/Eastern_Towhee-27527-2.jpg


MERGANSER MERGANSER -- MERcury GeoMERcury Geo--spatial spatial 
AssessmeNtS for the New England AssessmeNtS for the New England 

RegionRegion

http://www.epa.gov/cgi-bin/epalink?target=http://www.epa.gov/&logname=epahome&referrer=seal
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Merganser Builds on Existing Merganser Builds on Existing 
ResearchResearch

USEPA regional supported studiesUSEPA regional supported studies
--emissions inventoriesemissions inventories 
--atmospheric deposition and atmospheric deposition and 

transport modelstransport models 
--fish tissue assessmentsfish tissue assessments

USDA Northeastern Ecosystem Research USDA Northeastern Ecosystem Research 
Cooperative Cooperative –– NE Mercury Research NE Mercury Research 
GroupGroup

Numerous other studiesNumerous other studies
SPARROW type approachSPARROW type approach



What is the MERGANSER What is the MERGANSER 
ModelModel

A geoA geo--spatial statistical model designed to explain the spatial statistical model designed to explain the 
variation in fish tissue mercury concentrations in lakes and variation in fish tissue mercury concentrations in lakes and 
reservoirs throughout New England.reservoirs throughout New England.

Identify significant predictors of Hg in fish tissue from a hostIdentify significant predictors of Hg in fish tissue from a host
of environmental variables and mercury sourcesof environmental variables and mercury sources

Links fish tissue mercury predictions to population response Links fish tissue mercury predictions to population response 
models for piscivorous birds models for piscivorous birds 

Applied to lakes/reservoirs greater than 20 acres (~4400)Applied to lakes/reservoirs greater than 20 acres (~4400)



MERGANSER estimated equationMERGANSER estimated equation 
(linear model)(linear model)

multiple linearmultiple linear--regression equation:regression equation:
MMii = b= b00 + b+ b11 PPi,1i,1 ++ bb22 PPi,2i,2 …………etc. +  eetc. +  eii

Where MWhere Mi i = Hg content, P= Hg content, Pi,1i,1 = predictor variable (e.g. = predictor variable (e.g. 
sources, methylation factors, fish species), bsources, methylation factors, fish species), b11 = = 
regression coeff regression coeff 

LogLog linear form:linear form:
lnMlnMii = b= b00 + b+ b11 logPlogPi,1i,1 ++ bb22 logPlogPi,2i,2 ++……etc. +  eetc. +  eii



Dependent variables Dependent variables 
--fish tissue Hg conc, 358 fish tissue Hg conc, 358 

lakes in 6 New England States;  lakes in 6 New England States;  
sampled by states and USEPA sampled by states and USEPA 
(1996 to 2006), represents (1996 to 2006), represents 
variety of species variety of species 

--loon blood Hg conc; ~500 loon blood Hg conc; ~500 
lakes lakes 

Fish and Loon Data Used in the Fish and Loon Data Used in the 
ModelModel



Watershed features  from Watershed features  from 
NHDPlus and climatic NHDPlus and climatic 
conditionsconditions

Land cover  from NLCDLand cover  from NLCD

Wetland types  Wetland types  –– NWINWI

Modeled Hg deposition from Modeled Hg deposition from 
land cover, elevation, and land cover, elevation, and 
deposition data (Eric Millerdeposition data (Eric Miller--
Ecosystems Research Group)Ecosystems Research Group)

Explanatory Variables Evaluated Explanatory Variables Evaluated 



pH (proxy) pH (proxy) –– Eric MillerEric Miller

Sulfur deposition Sulfur deposition –– Eric Eric 
MillerMiller

Stream alkalinityStream alkalinity-- EPA EPA 
Ecoregions teamEcoregions team

SPARROW phosphorus SPARROW phosphorus 
predictionspredictions

Percent watershed as Percent watershed as 
upgradient lake and other upgradient lake and other 
lake watershed featureslake watershed features

Explanatory Variables Evaluated Variables Evaluated 



Next StepsNext Steps
Complete fish tissue model development and apply to all Complete fish tissue model development and apply to all 

lakes (next month)lakes (next month)

Complete loon blood Hg model and apply (next month)Complete loon blood Hg model and apply (next month)

Prepare journal papers summarizing study (by early summer)Prepare journal papers summarizing study (by early summer)

Prepare summary report and hold workshops on results of Prepare summary report and hold workshops on results of 
study (later in year)study (later in year)

http://www.allaboutbirds.org/guide/spp_photos.aspx?spp=2&sppid=270&keepThis=true&TB_iframe=true&height=488&width=875


For More InformationFor More Information……

Northeast SPARROW Model:Northeast SPARROW Model:
Richard Moore, USGS Richard Moore, USGS 
rmoore@usgs.govrmoore@usgs.gov

MERGANSER Model:MERGANSER Model:
Alison Alison SimcoxSimcox, USEPA, USEPA
simcox.alison@epa.govsimcox.alison@epa.gov

Jamie Jamie ShanleyShanley, USGS, USGS
jshanley@usgs.govjshanley@usgs.gov

Thank you!Thank you!

mailto:rmoore@usgs.gov
mailto:jshanley@usgs.gov
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