Request for Partners

To Develop and Disseminate a Sustainable Sites Evaluation Tool
This request for partners seeks to identify partners with the knowledge, skills, and resources required to develop, test, and disseminate a Sustainable Site Evaluation Tool. The tool builds upon the 2008 Sustainable Sites Initiative (SSI) Guidelines and Performance Benchmarks, and aims to extend the process of building information modeling to landscapes around buildings. It advances significant research and development investments already made by the U.S. Forest Service, Green Building Studio, UC Davis, National Institute of Standards and Technology, and others. 

Background

The Sustainable Sites Initiative (SSI) is an interdisciplinary partnership to develop national, voluntary standards and guidelines for sustainable land development and management practices as well as metrics and a rating system to assess site environmental performance. The Sustainable Sites standards will be integrated with existing green building and landscape guidelines and rating systems and also serve as a stand-alone tool.  The U.S. Green Building Council (USGBC), a major stakeholder in the initiative, has committed to incorporating these guidelines and standards into the future evolution of the LEED® (Leadership in Energy and Environmental Design) Green Building Rating SystemTM.  

While the green building movement has motivated research in materials, sensing and control, and occupant behavior, it has not yet matured to encompass system-level interactions between buildings and surrounding landscapes. One goal of the SSI is to develop tools to quantitatively evaluate the sustainability of landscaped outdoor spaces. Such tools need to address issues including:

· needs and capabilites of users (landscape architects, architects, planners, engineers)
· diverse computing platforms and GIS/CAD software

· wide range of development projects

· different exisitng reference ecosystems, local climates, and spatial scales

· monitoring and updating the level of site sustainability over time

· need for consistent application of the best available science 

· technically feasible to implement, affordable, and supportable

· methodology to choose between competing alternatives in a reliable scientific manner

Previous Work
In 2000 the U.S. Forest Service Center for Urban Forest Research (CUFR) began developing the web-based ecoSmart software. The ecoSmart engine consists of numerical models that simulate the hourly effects of existing and alternative tree and shrub designs on building energy use, irrigation water consumption, stormwater runoff, and wildfire threat. The original version of ecoSmart was programmed as a Java applet that would not allow the user to save their work. Green Building Studio (GBS became Autodesk in 2008) reprogrammed ecoSmart as a browser-based application that uses Google Earth to map and edit site and building features. New functionality allows the user to save project information as green building xml files (gbxml), print maps and reports, and streamlines editing and entry of information on buildings and landscapes. Although the numerical models are in different programming languages, the new ecoSmart architecture makes it possible to implement these models with only minor reprogramming and testing. A brief description of each model follows. 
Tree Size and Growth: CUFR has conducted intensive research on predominant tree species in 16 US cities, each in a distinct climate zone. Growth curves for 365 species provide data on leaf surface area, crown area, and mature size, the foundation for modeling the functional benefits trees provide. 

ecoSmart-Water: This water balance model is programmed in C++ and operates at the scale of individual land cover polygons to calculate hourly water fluxes (runon, runoff, infiltration, evaporation, transpiration, and interception) using local meteorological and precipitation data. The user can alter irrigation type (sprinkler, drip) and schedule, as well as add Best Management Practices such as cisterns, driveway interceptors, and swales. Quantitative outputs, such as runoff and landscape irrigation water use, can be obtained for the year or individual storm events. This model was tested and calibrated with data collected on adjacent control and treatment landscapes in Los Angeles, CA. 

ecoSmart-Energy: This model is programmed in Delphi and calculates effects of individual tree shade and climate modification (i.e., lower summer air temperature, reduced wind speeds) on building energy use for heating and cooling. The hourly calculations utilize input information on local climate, trees (location, crown size, density, foliation period), and buildings (vintage, size, HVAC). Solar irradiance is modified to account for tree shade geometry, and air temperature and wind are altered to account for climate effects. Outputs include annual and peak day heating and cooling savings relative to a similar unshaded base case building.      
ecoSmart-Fire: This java code incorporates a simple model of thermal radiation transport from trees to structures to assess the risk of ignition from landscape plantings. Each burning tree is assumed to be burning at its peak value simultaneously, and ignition of the structure is assumed to occur if the value of the thermal radiative flux exceeds a critical value that depends on the exterior materials. Altering the size and location of trees alters the fire risk to the structure.
Tree Carbon Calculator: This spreadsheet application for single trees calculates carbon storage, annual sequestration, above ground biomass for use as wood product or bioenergy, and reduced GHG emissions from heating and cooling energy savings. The model relies on input from the tree size and growth model and ecoSmart-Energy.   

Purpose
To create a team of partners capable of developing, testing, and disseminating a Sustainable Site Evaluation Tool. The knowledge, skills, experience, and resources required extend well beyond those of the current team. New expertise and resources are needed to:

· Manage software development and programming of a standardized interface, inputs, and outputs

· Develop new modules that address areas such as site selection, materials selection, air quality, human health, construction, operations and maintenance, and life cycle assessment

· Programming and testing of modeling components within the framework of a standardized interface

· Market analysis of primary user groups to determine how the tool should be configured to meet their technical and business needs and capabilities

· Sponsors to underwrite costs of development and testing

· Project administration to develop and oversee implementation of business, marketing, fund raising, and outreach plans. 
Outcomes 
The development of a Sustainable Site Evaluation Tool will accelerate the incorporation of science in site design.  It will provide a more quantitative approach to the LEED rating system for sites, and spur participation by landscape architects, engineers, architects, and other users. By synthesizing existing science and incorporating it into standardized software, the tool will facilitate evaluation, verification, monitoring, and addition of new components or refinements based on future science.        
Contact Information
For additional information please contact Dr. Greg McPherson, U.S. Forest Service, Pacific Southwest Research Station, Center for Urban Forest Research, Davis, CA: gmcpherson@fs.fed.us, (530) 759-1723. 
