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Introduction

Downstream Strategies was contracted by the United States Fish & Wildlife Service (USFWS) to create a spatially explicit
data analysis and modeling system for assessing fish habitat condition across the Midwest and Great Plains based on a
range of metrics. The data and tools developed as part of the project will be applicable to watersheds, streams, rivers and
lakes. The outcomes are utilized to conduct fish habitat condition assessments based on a range of stakeholder specified
metrics and modeling endpoints that will help determine the natural drivers of aquatic conditions as well as the major
stressors at various spatial scales in specific Fish Habitat Partnership (FHP) regions.

The data provided by the FHPs for use in the modeling process can be broken down into two categories: response
variables and predictor variables. The response variables are typically instream measures of condition, including biological
measures such as species abundance, presence, or richness, or instream physicochemical measures, such as pH, conductivity,
or physical habitat measures or scores. Each FHP provided 5 to 7 individual response variables for use in the assessment.
Each response variable represents a separate model and assessment. The predictor variables are typically measures of
land use or land cover derived from a GIS, such as percent impervious surface area or road crossing density. Although the
response variable is always measured at the same local scale (i.e., individual sample site on a stream), the predictor
variables are compiled at multiple scales, including the local scale (i.e., single 1:100k NHD stream catchment), the network
scale (i.e., all upstream catchments and the local catchment), or the regional scale (e.g., ecoregion). The process then
employs a statistical modeling approach, called boosted regression trees (BRT), to relate the instream response variable to
the landscape-based predictor variables. This process results in a series of quantitative outcomes, including predictions of
expected current conditions to all catchments in the FHP (on the scale of the response), measures of the accuracy of those
predictions, a quantification of each predictor variable’s relative influence on the predictions (i.e., variable importance),

The BRT model output includes a list of the predictor variables used in the model ordered and scored by their relative
importance. This relative importance values are based on the number of trees in which they were included in within the BRT
model. The modeling ouput combined with the “post-modeling” creates indices of anthropogenic stress and natural habitat
quality. These indices are derived directly from the measures of variable influence and their functional relationships with
the response. Specifically, each predictor variable in the statistical model is extracted, along with its importance value and
functional plot, to generate an individual “metric” for use in calculating a “cumulative” index of stress or natural quality.
The individual predictors that are anthropogenic in nature (e.g., impervious surface cover) are used to generate
anthropogenic stress metrics and the anthropogenic stress index, whereas predictors that are of “natural” origin (e.g.,
bedrock geology) are used to generate natural quality metrics and the natural quality index.

The top five anthropogenic and top five natural variables from each model for each FHP and a regional model are
summarized in this brief. This summary pinpoints only those variables that were most important in structuring the responses
for each model. Across all models, each variable is tabulated for the number of times it is occurs as one of the most
influential (top 5 of each category). This analysis presents the relative usefulness of the most important variables in
structuring regional- and fhp-scale model responses. In addition to the tables for each FHP, a master summary table shows
the distributions of the variables across every model created for the Midwest, Great Plains, and the regional model.
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Regional Assessment
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Summary Table
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