Population Risk-Based Criteria: Incorporating Habitat and Spatial Information o*&

into Ecological Risk Assessments (WQ MYP)
pe Anne Kuhn, Diane Nacci, Jason Grear, Jane Copeland (Computer Sciences Corporation), K <©
N Harry Vogel, Kate Taylor, John Cooley (The Loon Preservation Committee), Michael Meyer (Wisconsin Department of Natural Resources)
S
Agency Problem Results and Conclusions Impact an come
s o Oy A T ) S 1 1 s S o amM b i s g gl s g
Sl BN loseus 1 e SVEone Eoui s oopeGe - T nean 0t ke tid i 150m around 500m around 150m around 500m around approach to quantify relative risks to wildlife pdations from toxic compounds, habitat alteratiam] other stressors. Results are being

Iandscape context. A lancscape approach nforeigions of populaton dynamics in spatal hetgmeoLs landscapes and advances Kechmques for
assessing the combined and relative risks of chemiud non-che ors on wildife and This body of research describes
methods and models being developed that accouspéial heterogene ly in stressor exposure, amstipport delineation of the spatial scales athihi
wildlfe risk assessments should be performed.s Tesearch is enhanced by our partnerships withgovernment agencies such as the Loon
Preservation Commitee (LPC) and the state ageoéew Hampshire Department of Environmental Smsj Vermont Institute of Natural Science

and the Wisconsin Department of Natural Resources.

extended into large scale spatially-explicit popiola projections and are providing the scientiiafiation for regulatory wildlife crieria at the
state, regional or national levels.
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« Develop methods and models to predict populatiomachics and evaluate risks from chemical
and tially
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+ Evaluate methods and models that account e of habitat and 9
stressors at varying assessment scales
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Predicted effects of multiple
stressors on population
growth rate

« Incorporate measures of habitat quality as itesiao a species’ unique lfe history traits such as H > 50 foresea
age related survivorship and reproduction

« Integrate tools designed to assess both tempothdpatial scale as it relates to movement and Habitat Model Selection using Information-Theory
response of wildife populations to varying conuii of habitat and stressors ina landscape =
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presence and absence, and productivity of Loorsnigk variables that have the highest significaataach scale are then
entered into the muti-scale model. These four ris@single scale and 1 mutti-scale) are then @ using the Akaike's
Information Crierion (AIC) framework. AIC is anfermation theory approach based on the principtegsimplicity and

parsimony 2) 3 AIC provides a framework for evalugtmmpeting models 3
{o Hentiy which models best approximate realiyeg the data.

* Results from AIC demonstrate that the multi-scaiee best explains the available data and loonselesting habiat hierarchically:
- Explained variance of 3 single scale and full mstale models. Lowest AIC value s the full mstile model.

+ The model with the lowest AIC value is considetiszibest approximating model given the data set

- Detta AIC: </= 2.0 is a model with substantial pogt for explaining the variance in the data; Detd-7 less support; Delta > 10- basically useless.

Habitat Quality-Heterogeneity Assessment Southern Subset
One of the primary applications of these habitatielwill be to examine the differential performeraf loons across a gradient + Akaike weights can be viewed as probabilties far best model relative to the other competing nsode! Displayed 4,3.2 RGB 1990 Land-Cover Map 1990 1999

of habitat (including varying habitat associatetivmercury (Hg) in specific prey). We use a dempbiaresponse design to

compare loon population demographic parametersacitiple study sites with difering habitat carstions. Analysis of
loon productivity associated with habitat qualitips for identification of source and sink habitat B urban [ Agricutture [ Deciduous ‘onr'erous Elvixed EEMvater [Morested Wetland [ Bedrock

Disturbed Forest est Forest
Model Validation-Field Validation . Landscape Context: Searsd
In building these various habitat models we emplethtraining andtesting data sets for each model. This is accomplished Spatial arrangement of habitat and stressors

by randomly selecting 60% of the lakes and asseatata for the subset of lakes to tra or biidmodel, and use the
remaining 4096 to test the accuracy of the This lidation approach

accuracy in the model.  we are i llected field data sets from theestaf Vermont and
Wisconsin to “ground-tnth” and evaluate the effgamnd applcator se habitat models to offieregions.
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A pilot study performed with satellie imagery @il GRANIT land cover GIS data from two sub regimiNH demonstrated diferential change in land use
land cover (LULC) rates over a ten year period (£99). Statistical analyses are being performetbtermine if changes i land cover are relatethimges
in the spatial distribution of loons over time.

Future Directions

+ Habitat modeling is also being applied to assesmbral changes by using satellte imagery to coeyEcent and historical landscapes with correspgnd
loon populations. Land use change detection modibe developed to further assess the effectsunfian disturbance and mutiple stressors on loons.
These results will be used to identify and priasitéritical habitat for the Common Loon for futaenservation and protection.

FECUNDITY

« Future applications to geographic areas of indnegesize (watershed to state to bioregional levati) collaborations with partners will permit
. . Wl independently-collected data sets for mode! vaiiteand comparisons between large regions of théiSNew England and the Mid-West), contributing
Distance to nest on same lake Lake Distance grid ce toa better understanding of broad scale riskspaawiding scientific support for regional and natibenvironmental regulations.
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