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I.    INTRODUCTION

The EUSE project has addressed three major questions: (1) Do the biological, chemical, and physical (BCP) characteristics of streams respond to urbanization? (2) What characteristics of the natural and urban settings are associated with these responses? and (3) Do these responses and drivers vary in different environmental settings?  Project publications that address these questions are available at http://water.usgs.gov/nawqa/urban/html/publications.html.
FY12 EUSE objectives continue this work in two ways.  By completing the EUSE Circular, the team will provide answers to these questions in a form that will enable a broad, non-technical audience to understand urban stream ecosystems and bring this improved understanding to management related activities.  The EUSE team also proposes to complete several papers that build on existing project publications, provide additional information about issues (interaction among assemblages, thresholds, generalizing fish response information, creating ecosystem response endpoints linked to human well-being) to scientists and managers, and contribute information useful for the NAWQA Cycle 3 rollout.  
EUSE FY12 activities are aimed at two audiences.  The primary audience for the EUSE Circular includes those whose decisions shape the patterns of urban development and the general public.  This audience is interested in how urban stream ecosystems work, but at a more general and conceptual level.  In addition, this audience wants to understand the impact of public policy decisions--land use plans, implementation of stormwater regulations, building roads and wastewater treatment plants--on the health or integrity of stream ecosystems, since the health/integrity of these systems is what they are accountable for under CWA regulations.  The other audiences are scientists and managers inside and outside USGS.  Completion of the five proposed papers will allow several important remaining questions to be addressed at a time when the results will be of use in the rollout of cycle 3.
This EUSE FY12 plan: (1) Summarizes remaining activities for completion of the circular effort; (2) presents a summary of the proposed FY12 papers; and (3) presents a FY12 EUSE budget.  The total FY12 request is $805,000.
II.  Completion of the EUSE circular

The proposed timeline for the EUSE circular is on the following page.  The major remaining questions are:  when will the roll-out occur vis-à-vis the SPARROW project roll-out, and what amount of staff time will be needed for post-rollout activities.  In this proposal we are assuming that the rollout will happen in October, and that a total of 0.3 FTE will be needed in FY12 for EUSE staff follow-up after the rollout.
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FY12 EUSE Total $804,349

Coles 200 $69 $13,728 $0 $7,550 $21,278

Bell 1000 $34 $34,285 $0 $10,954 $45,239

FY12 papers

Brown 400 78 $31,200 $15,721 $46,921

Coles 1500 68.64 $102,960 $56,628 $159,588

Cuffney 1500 78 $117,390 $46,018 $163,408

Kashuba 1500 60.7672 $91,151 $35,732 $126,883

Qian 1000 60 $60,000 $23,521 $83,521

Bell 500 34.28464 $17,142 $5,477 $22,619

Terziotti 500 62.5768 $31,288 $12,265 $43,554


III. Proposed FY12 EUSE papers

Brown, L.R. and M.R. Meador. Responses of fish life history traits to urbanization in nine metropolitan areas across the United States.

This paper builds on the EUSE “fish paper” (Brown et al. 2009), which found associations between selected fish traits and the urban intensity index in some of the EUSE study areas but not in others.  Those results suggested that fish traits can be useful in understanding the effects of urbanization on fish populations; however, there was insufficient time to fully explore the available data and develop a manuscript.  Preliminary analyses of life history traits from MOBL/Birmingham data by Meador indicated that sites with high urban development had species that were shorter lived, matured at a younger age, had a later starting and longer spawning season and increased fecundity (number of eggs).  This paper is important because analyses of life history and other traits are independent of species identity and thus allow for comparison of results between study areas without the complications caused by fish biogeography.  This would make the results of EUSE fish analyses more widely relevant to the nation as a whole and could provide a basis for Cycle 3 fish analyses.

Coles, J.F., Brown, L.R., Cuffney, T.F.  Relations among algal, invertebrate, and fish assemblages in biological communities of small streams in nine urbanizing regions.  
A principal objective of the EUSE studies was to investigate how variations in three biological assemblages (algal, invertebrate, and fish) were related to urban development, as well as physical and chemical environmental factors that were measured at multiple scales (region, watershed, and reach).  Results of the EUSE studies indicated that responses of the three assemblages were likely influenced by different time and spatial scales that can vary greatly across regions of the country.  Furthermore, multiple chemical and physical factors were identified as potential stressors to the assemblages, which also varied depending on the particular region.  
Although each of the three assemblages was recognized as an important component of the aquatic ecosystem, associations among the assemblages and possible reasons for any such associations have not been thoroughly investigated.  Just as the potential exists for an assemblage to respond to environmental factors, assemblages might also respond to each other through ecological processes such as trophic interactions.  For example, using the first axis nMDS scores based on the fish and invertebrate data from the Dallas EUSE study, urban development was weakly related to both fish (rho = 0.33) and invertebrates (rho = 0.10).  However, the fish and invertebrate assemblages were strongly related to each other, based on a correlation of the respective nMDS scores (rho = 0.743).  Such a correlation could be due to interactions between the two assemblages, or the assemblages could be showing a similar response to a chemical or physical factor not well correlated with urban development.
We propose to investigate associations among the three biological assemblages in the nine EUSE regions by using nMDS scores as biological factors, along with physical and chemical factors similar to those investigated by Bryant and Carlisle for six EUSE regions.  In addition, correlations will be made between the nMDS scores and selected indicator metrics for each assemblage to help determine assemblage characteristics that are most sensitive to change in each region, as well as to identify the best metrics for recognizing the changes. 
Qian, S.S. and Cuffney, T.F. Comparison of methods for the detection of response thresholds: problems and applications for resource management. To be submitted to Methods in Ecology and Evolution.  

This paper addresses the problems with King and Baker’s TITAN analysis in the context of other threshold detection methods.  Simulated data sets representing responses with (broken-stick, dose-response, and step-function) and without (linear) known thresholds are used to evaluate each method.  This paper is important because people are using TITAN within the USGS and the USEPA without understanding the limitations of this method (e.g., dependence upon step-function responses, lack of symmetry).

 Qian, S.S. and Cuffney, T.F.  Modeling invertebrate responses to urbanization across the United States.  JNABS.


This paper builds on the EUSE Ecological Applications paper (Cuffney et al. 2010) and King and Baker’s Letter-to-the-editor (Cuffney 2011) by using a more objective approach (the multiple model comparison technique from Song and Cuffney “To threshold or not to threshold: this is the question”) to select models and address the existence of change points.   This paper will also build on the JNABS paper (“Song, Cuffney, McMahon, Multinomial regression for analyzing macroinvertebrate assemblage composition data) by addressing the statistical difficulties presented by analyzing single species responses as compared to assemblage metrics.

Qian, S.S. and Cuffney, T.F, and others (Larry Brown, Jim Coles, Susan Davies, Susan Jackson?).    Regional comparability in invertebrate responses to urbanization:  application of the Biological Condition Gradient.   Ecological Indicators.


The paper addresses issues of response comparability among urban areas using EUSE data and MRB data (Waite, Brown, May, Kennen, Cuffney etc.).  It builds on work initiated with Maine DEQ and USEPA (Susan Jackson) during the development of the NE Bayes Net.  The focus of the paper is enhancing the comparability, applicability, and extensibility of EUSE results by placing them in the context of the Tiered Aquatic Life Use (TALU) classes under the guise of the Biological Condition Gradient (BCG).  This work has important ramifications for facilitating the merging of data sets from multiple sources and in making EUSE results more relevant to State agencies.
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