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Abstract 

Biodiversity is threatened by agricultural production, which currently occupies over 40% 

of the Earth’s land area.  As the global population continues to climb, agricultural practices that 

maintain heterogeneity within the landscape can minimize biodiversity losses.  Shade-grown 

coffee has gained considerable attention as a conservation tool for populations of Neotropical 

migrant birds, many of which have declined significantly since the 1960s.  While shade-grown 

coffee has been shown to support a considerable diversity and abundance of Neotropical 

migrants, abundance does not necessarily reflect habitat quality, and must be combined with 

measures of individual fitness.  Identification of the habitats that support non-breeding migrants 

and provide sufficient resources for spring migration is a critical research priority.  We propose a 

two-year study to model habitat quality for communities of Neotropical migratory birds within a 

coffee-growing region of Northern Honduras.  We will employ a three-tiered, multi-scale survey 

strategy to collect demographic information for migrant species of high concern, to complete a 

robust local assessment of coffee habitat suitability for Neotropical migrants, and to quantify the 

role of landscape structure in tropical agro-ecosystems. 

 

Anticipated Results & Potential Management Implications 

This study addresses numerous research priorities within the fields of ornithology and 

conservation biology by providing demographic information for migrant species of high concern, 

by providing a robust local assessment of coffee habitat suitability for Neotropical migrants, and 

by quantifying the role of landscape structure in tropical agro-ecosystems.  The data collected 

from all sites will provide reliable estimates of richness and abundance of both resident and 

migratory species using coffee and forest fragments.  We expect that greater within-patch habitat 

structure and landscape-level forest cover will support greater bird diversity and increase 

survival of non-breeding Neotropical migrant birds.  Body condition combined with survival rate 

and habitat use estimates for multiple migratory bird species will provide sufficient data to 

quantify habitat quality.  By assessing habitat quality for both coffee and similar fragments of 

forest, we will identify specific roles that forest fragments play in supporting bird communities 

in agricultural landscapes. 

Previous habitat quality studies have captured only a small amount of geographic, habitat, 

and species diversity associated with the Neotropics.  In addition, the survival estimates from 

these studies fall across a broad range of values.  This study will provide new estimates for 

several species in new types of habitat and in a geographically distinct region.  Several unique 

aspects of our methods are applicable to any region or habitat types, providing inspiration to 

future studies in this domain. 



Our results will also have numerous management implications within agricultural 

landscapes.  There is a large market for sustainably grown coffee, yet universally accepted 

certification schemes have failed to materialize.  Our results should strengthen the scientific basis 

for current and future certification systems.  A new certification system, Integrated Open Canopy 

(IOC) , requires that farms maintain equal areas of forest fragments adjacent to their farms (King 

et al. 2009).  Our paired coffee/forest study design should provide data to help test the 

effectiveness of such a system.  Regardless of the agricultural system in question, our landscape 

analysis will identify the ways that habitat composition and configuration may influence bird 

communities at larger scales.   

This study is being conducted in collaboration with the coffee cooperative 

“COMISUYL”, and within the context of an international education and research collaborative 

that includes universities in Massachusetts, Honduras, Nicaragua and Costa Rica (Centro de 

Investigación de Ingeniería en Red, or CIIRED). Through these collaborations, this work will 

directly promote awareness of conservation issues and sustainable agricultural practices among 

coffee farmers at COMISUYL, and will be widely disseminated throughout the coffee growing 

regions of Latin America through the CIIRED. We will conduct field training of Honduran 

undergraduate students on survey techniques so that long-term research through the national 

university can continue at the study site. 

 

Schedule 

The 2012 field season will be 94 days long and rely on the assistance of 3 additional field 

crew members.  The four-member crew will typically work in pairs. Each day that all four crew 

members are available will be treated as two days of field effort.  Two field technicians have 

extensive experience banding and observing birds in North and Central America.  Banding and 

point counts will generally be completed on alternating days.  Once radio transmitters have been 

deployed, telemetry and re-sight data will be recorded daily.  All survey points can divided into 

11 clusters, and approximately one full day is required to complete point counts at all points 

within a cluster.  Banding will occur at a maximum of 25 focal sites and mist netting will take 

place at least two days at each site.  A minimum of 83 days of effort are required to complete 

point count and banding goals, leaving at least 85 addition days of effort to allocate to additional 

project goals.  Additional tasks include preparing net lanes, tracking Wood Thrushes, re-sighting 

color banded birds, and measuring vegetation. 
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ABSTRACT: 

This project presents a methodology for detailed energy analysis of iconic Modernist 

houses. The objective is to quantify individual building’s energy use through the development 

and optimization of parametric computer energy models. This will effectively fill a much needed 

gap in the assessment of early modern architectural design and will offer valuable insight into the 

sustainable building strategies that were in use before the advent of cutting-edge green 

technologies. The utilization of state-of-the-art building simulation models allows demonstration, 

through both compelling visual renderings and quantitative data compilations, of exactly to what 

extent our modernist forebearers dealt with issues of efficiency and conservation. The results 

also provide contemporary information about each structure's energy profile and environmental 

performance, providing the buildings caretakers with useful and insightful information impacting 

potential future energy reduction strategies. Finally, the project will result in a database of 

building materials, building assemblies, and building technologies that were employed 

throughout the Modernist period. 

ANTICIPATED RESULTS AND POTENTIAL IMPLICATIONS: 

This project will present new information about how the Modernist single-family home 

responds to its environment. It will constitute a contribution to our tectonic history through the 

insights it reveals about the environmental impact imparted by Modernism’s focus on new 

materials, fluid spaces, curtain walls, exterior connections, and natural light. These were 

significant new design developments for the single-family home, and this project’s investigation 

will reveal their importance from the standpoint of both energy and historic conservation. 

The significance to the historic preservation community will be for purposes of 

identifying environmental management opportunities to preserve the buildings and their 

contents. Additionally, the aggregate of the information provided by the research will provide a 

basis for building the case for preservation as a central tool of the sustainability movement. 

The research will also effectively fill a knowledge gap in the assessment of modern 

architectural design, illustrating the utility of sustainable building strategies in use before the 

advent of cutting-edge environmental control technologies, and demonstrate how modernist 

pioneers dealt with issues of efficiency and conservation. These techniques, materials, and 

designs will in aggregate create a database, available to architects, historians, students, and 

scholars to examine the physical and environmental characteristics of each individual 

construction segment, the key historical building as a whole, and the group of buildings in toto 

that can be used to refine our understanding of and generate new insights about these Modernist 

icons. 

 



SCHEDULE: 

 Jan 1 – September 2011: Contact curators and historians associated with each home. Request 

energy data (at least three years of utility data), previous work 

(renovation/construction) records, and other relevant information. 

 September 2011- September 2012: Data collection (archives/house tours). Travel to 

each home and to archives to conduct energy audit, take measurements, (thermal 

imaging and digital) photographs, and interview building managers. 

 September-September 2013: Develop detailed building simulation models. Perform 

all required simulations. Collate data. 

 September 2013- May 2014: Write Dissertation. 

 

--------------------------------------------------------------------------------------------------------------------- 

The River’s Calendar Grant Proposal 

Task Timeline (June 2012 – April 2014. Small “x” indicates lesser level of effort) 

Objective J J A S O N D J F M A M J J A S O N D J F M 

Historical emergence data X X X X X X X X X X X X x x x x x x x    

Recruit, train anglers X X X x x x x x x X X X x x x x     X X 

Develop, test methods X X X X X x x x x x X X X X X X x x x x x  

Data collection X X X X X x    x x X X X X X X      

Web, etc. 

commun./outreach 

X X X X X X X X X X X X X X X X X X X X X X 

Write manuals     X X X X X X       X X X X   

Interim, final reports          X           X X 

 

 


