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For my dissertation research I am studying the community ecology of disease and how host or vector interactions affect disease dynamics. I am currently working on a simple susceptible-infected-recovered (SIR) disease model that investigates the role of predation on vectors for disease transmission. The model explores the question of whether predation on a vector can prevent pathogen persistence or alter the stability of host–pathogen dynamics. In conjunction with the modeling work I am planning to experimentally test several of the model predictions in an agricultural or natural community setting. My research is being conducted in conjunction with a larger study by my advisor, Dr. Elizabeth Borer, and researchers at several other institutions on the long-term dynamics of barley yellow dwarf virus. This larger study is funded by a joint NIH/NSF Emerging Infectious Diseases grant and examines the effect of environmental conditions and host community structure on host–pathogen dynamics with the goal of making general predictions about the role of these factors for vector-borne diseases. Barley yellow dwarf is a common viral disease of natural and cultivated grasses that is transmitted by aphids. Aphid predators have been used as biological control agents in agricultural systems to control the spread of crop pests, but there has been little research on the ability of predation to control diseases spread by aphids or other vectors. I chose this study system because it is experimentally tractable and it has potential applications for biological control efforts. However, I am also interested in modifying my modeling work to study the role of vector ecology for the dynamics of vector-borne diseases of humans, such as malaria, dengue fever, yellow fever, and other arthropod-borne diseases. 

I received a BBA in operations and information technology with a minor in mathematics from the College of William and Mary in 1998. After several years working as a systems analyst and database developer I decided to return to school and continue my education, this time focusing on the biological sciences. After a year and a half of scientific coursework and an undergraduate degree in biology from Virginia Tech, I began my doctoral program in the Department of Zoology at Oregon State University in the fall of 2005. I have not had any coursework or formal training in mathematical epidemiology, but I do have a background in mathematics. As an undergraduate I minored in mathematics and took courses in calculus, ordinary differential equations, linear algebra, and operations research. In addition, I will have completed three graduate-level statistics courses by the end of the spring 2007 quarter. 
I currently receive a graduate fellowship through the National Science Foundation’s Integrated Graduate Education and Research Training program in Ecosystem Informatics (IGERT) at Oregon State University. This interdisciplinary program applies computational and mathematical tools and concepts to the investigation and management of ecological questions and issues. Through this program I have had the chance to participate in interdisciplinary research projects, including an existing project with a graduate student in the mathematics department and a faculty member in the geology department on the movement and population dynamics of aquatic organisms in stream networks. I presented our results at the 5th International Conference on Ecological Informatics last year, and we are preparing a manuscript for publication. One of the major topics of interest within the IGERT program is the application of community ecology theory to the risk assessment of zoonotic diseases such as Lyme disease and West Nile Virus. Our research group includes graduate students and faculty members from multiple departments (Mathematics, Fisheries and Wildlife, Zoology, and the College of Oceanography and Atmospheric Sciences) who are interested in studying the transmission dynamics and epidemiology of both wildlife and human diseases, including vector-borne and sexually transmitted diseases. The IGERT program has proved to be a useful resource for epidemiological knowledge and provides a source of several potential collaborators for any mathematical epidemiological research emanating from my participation in the Advanced Study Institute.
By participating in the Advance Study Institute I hope to obtain a solid foundation in epidemiological principles and learn more advanced disease modeling techniques. Because I have done some preliminary disease modeling but have not taken any formal courses in epidemiology I could benefit greatly from the chance to learn from and work with experienced mathematical epidemiologists. I would also like to learn more about the epidemiology of emerging and re-emerging diseases such as HIV/AIDS, avian influenza, and tuberculosis. I plan on applying what I learn at the Institute to further the mathematical modeling portion of my dissertation work. One idea would be to extend the theoretical epidemiological investigations into the importance of various ecological interactions between vectors, hosts, and other organisms for the transmission of emerging vector-borne and zoonotic diseases. Theoretical models based on the ecology and behavior of a vector or reservoir host species could be used to explore the potential success of different disease control efforts. Another possibility would be to focus on simulating the effects of environmental factors on vector or host population dynamics and the resulting impacts of these factors on disease transmission. In addition to vector-borne diseases, I am also interested in studying diseases that are airborne, waterborne, or spread by direct contact. For example, it might be interesting to investigate how different modes of disease transmission can alter parasite–host population dynamics. Besides my current work, I would also like to study how regional-scale transmission processes affect disease dynamics at the local population level as well as the spread of epidemics across larger spatial scales. Based on my work at the Institute I might explore the use of metapopulation disease models for modeling the spread of emerging diseases between host populations or communities. I would also like to examine issues such as the effect of host population structure on disease transmission through network modeling approaches. Attending the Institute will help me identify particular diseases and scenarios where these issues of large-scale transmission dynamics and population structure might be important for the spread and control of epidemics.
After I complete my dissertation I would like to continue to pursue my epidemiological modeling work as an academic or government researcher. My goal is to continue to conduct theoretical and empirical ecological research with a focus on understanding the ecology and epidemiology of emerging infectious diseases. In addition to a theoretical understanding of disease ecology, I would like to apply this knowledge to the control of human diseases that have major public health implications.
