Proposed Regional Synthesis Report 2-A

South Atlantic-Gulf & Tennessee River Basins (MRB 2)

Validation and regional application of urbanization models in the South Atlantic-Gulf & Tennessee River Basins

Scope (NAWQA components / constituents):  Aquatic communities (fish and inverts), chemistry, hydrology, habitat


Study Units:  All in MRB2; others with urban areas.


Time period:   1990-present


Land use(s):   Urbanization emphasis; others included in analyses

Expected authors – Lead:  Cuffney


Contributing:  Giddings, McMahon, Gregory

Objectives

1. Description of physical, chemical, and biological conditions associated with urban sites in different environmental settings (non-ULUG sites & ULUG sites).

2. Testing and verifying ULUG response models (MOBL, ALBE, ACFB) using Cycle I sites (fixed and synoptic).

3. Placing ULUG studies in regional context (where in the SAGT are the models applicable).

4. Trends in urbanization over time and validity of substituting space for time.

Data interpretation approach & feasibility

1. Derive environmental and land-use characteristics for ACFB, TENN, SANT, ALBE, GAFL, and SOFL study units (GIS and basin boundaries).

2. Describe physical, chemical, and biological characteristics at various urban intensities and within various environmental settings using EUSE and Cycle I sites.

3. Calculate urban intensity index for sites using indices for the three models.

4. Place Cycle I sites in context of the three models:

4.1. Metrics: intensity vs. metric value: how do Cycle I sites match 3 models and compare to other metrics and indices developed for bioassessment in SAGT?

4.2. Multivariate: Cycle I sites as passive sites in Correspondence analysis.  How do they correspond to 3 models and to metrics/indices developed for bioassessment in SAGT?

5. Establish regional applicability of models (i.e., which models apply where, what type of sites aren’t represented?).

Number of sites / components:   295 sites in SAGT with RTH or QMH invertebrate samples
Methods:  Urban response models will be developed using ordination methods and based on assemblage metrics.
Data availability & processing:  RTH and QMH invertebrate data will be extracted from Bio-TDB and processed using IDAS; ancillary data sets (used to calculate urban intensity index) will be extracted from existing coverages.  
Staff availability:  Tom Cuffney, Brian Gregory, and Elise Giddings are available and are experienced with the data compilation and analysis techniques required for this project.  Silvia Terziotti, Kirsten Cassingham, and Gerard McMahon will develop the ancillary data sets. 
Risks / contingencies:  
Complexity:  Medium: most land-use data available, methods established as part of existing ULUG studies (MOBL, ACFB, ALBE), 3 ULUG teams in region to provide expertise and guidance. 

Other Program contacts:   (ENS), Cathy Tate (EUSE)
Expected outcome

The study will evaluate model fit of the four urban models within SAGT for each of the 295 sites.  The final report will compare performance of models and formulations of urban intensity indices, and will describe the environmental characteristics and responses for the best fit for each model.  It is expected that: 
Urban models for MOBL will be most applicable for sites with hard substrates and high biodiversity.

Urban model for ACFB will be most applicable for with sandy substrates and snags (Piedmont and Coastal Plain)

Urban model for ALBE will be most applicable for hard substrate sites in the Piedmont.

MOBL, ACFB, and ALBE models will not be appropriate for large-river integrator sites.

Cycle I sites will establish that substituting space for time is a valid design.

Description of physical, chemical, and biological indicators of urbanization will show a high degree of similarity in urban responses within region and across regions.

A separate analysis and report, using data for the sites with sampling spanning 5-10 years, will be used to assess the validity of the ‘substituting space for time’ design of the ULUG studies.   This analysis is expected to validate the design.

Why is this topic important to report on?

Validates urban model, determines where model is applicable, provides regional relevance, integrates multiple lines of evidence, addresses both spatial and temporal trends.

Why does this topic need to be addressed now?

Utilizes synoptic and trend network data. Complements ongoing EUSE and NAWQA national synthesis studies. Provides relevance to EUSE results for City, County, State, and Federal agencies and NGO’s.

Why is it appropriate for this topic to be addressed by USGS?  NAWQA?  this regional Team?

Inter-regionally important issue.  SAGT has multiple ULUG response models and concentration of technical and analytical expertise in the region. 

Who cares?

Cites, Counties, State, and Federal planners and monitoring agencies.  Scientific community: provides context for understanding ecological effects of urbanization.  NAWQA Topical Synthesis, National Synthesis.
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