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The goal of this proposed IGERT program is to train Ph.D. students to apply an interdisciplinary and collaborative approach to environmental problems in urbanizing, tropical landscapes.  The proposed IGERT program, Natural-Human Systems in the Urbanizing Tropics, will be based at the University of Puerto Rico-Río Piedras (UPR-RP) in San Juan, Puerto Rico.  The novel feature of the research theme is the focus on interactions between human and natural systems in the urbanizing tropics, rather than the more common focus on deforestation and related problems.  The interdisciplinary feature will be the research and training focus on interactions between human activity and ecological systems.

Intellectual Merit:  Puerto Rico has a dynamic environmental history, suffering nearly complete deforestation, then enjoying forest recovery, then experiencing urban sprawl, as the economy modernized.  This last shift has produced problems with waste, water supply, biodiversity, and aquatic habitats, overlaid by changes in climate and vulnerability to catastrophic storms.  Set against these environmental problems are researchers at UPR-RP in biology, environmental science, geography, sociology, planning, urban studies, and public administration, all of whom study these problems.  These researchers, however, must improve communication to achieve effective research and solutions.  The proposed IGERT program will bring these faculty and students together in an interdisciplinary and collaborative framework.

Reflecting the strong interaction between natural and human systems, both research theme and training in the proposed IGERT program are based on an iterative model of human-environment interactions, which points to the main research question of the proposed IGERT:  

How does human activity alter ecosystems, and, in turn, how do altered ecosystem services change human activity in an urbanizing tropical environment?

Dissertations in the proposed IGERT program will focus on these interactions and thus will have both natural and social science components.  Students will be co-advised by faculty in natural and social sciences and other disciplines.  Dissertations may include international work and collaboration with natural resource agencies and NGOs.  Strong existing programs at UPR-RP and funded by NSF, such as Luquillo LTER, CREST, AGEP and PRLSAMP, will complement the research.  A new, Integrative Core for the proposed IGERT education and training program is also aimed at the interactions between human and natural systems, including these components: Human Dimensions of Environmental Change; Urban Environment, Expansion, and Design; Ecosystem Services and Ecological Economics; Policy and Ethics for the Environment; Socio-Ecological Models and Ecological Informatics; and Communication on the Environment.  

Broader Impacts:  With its tropical island setting and developing economy Puerto Rico’s environmental problems represent those in many parts of the Caribbean, the tropical, and the economically developing worlds.  The proposed IGERT program will recruit students, nearly all Hispanic, from undergraduates in the REU and CREST programs at UPR-RP and from programs and institutions elsewhere in Puerto Rico and the U.S.  We expect to train 25-30 IGERT Fellows in total.  The program will benefit non-IGERT students also.  Existing opportunities at UPR-RP will help retain IGERT Fellows after the two years of support.  Fellows will have training experience and close contact with agencies, businesses, and other organizations, qualifying them for employment in the academic and government or private sectors. 

Because the interdisciplinary relationships between the natural and social sciences and the disciplines concerned with the built environment, and the curriculum and dissertation structures, will have been tested and improved over the five years of this program, we expect these elements to remain as part of the UPR-RP graduate program in Environmental Sciences. The UPR-RP has formally committed to supporting the key features of this program.  This new, interdisciplinary culture will be the firm, enduring legacy of the proposed IGERT in Environmental Sciences at the University of Puerto Rico-Río Piedras. 
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