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Meteorology and atmospheric science are by necessity both fundamental and applied sciences. The fundamental nature of atmospheric science is built upon the disciplines of physics, mathematics, statistics, and chemistry, with an increasing role for quantitative biology. The applied nature of meteorology has traditionally been based on society’s need for forecasts of weather and climate. Meteorology and atmospheric science are maturing as sciences, but as they do, the problems to be solved require a deeper knowledge of the fundamentals and a wedding of this fundamental knowledge with the fundamental knowledge from other disciplines. 

The fundamental understanding and developed methodologies of meteorology and atmospheric science have long been applied to problems that lie at the intersections with other disciplines. Two examples are the coupling of atmospheric turbulence with engineering and the coupling of atmospheric transport with ecology. Increasingly, the understanding of weather and climate forecasting is being applied to economic decision-making as well. In all of these examples, the best knowledge of the fundamentals in the traditional disciplines is being brought together to solve societally relevant problems that reside at the boundaries of traditional disciplines. 

The Penn State Department of Meteorology recognizes the need to have strength not only in the core disciplines of meteorology and atmospheric science, but also in interdisciplinary areas of opportunity. Our goal is to have great strength that spans meteorology and atmospheric science and to develop ground-breaking new strengths at the boundaries with other disciplines. In this way, we seek to expand the depth, scope, and impact of our department’s research and teaching. 

Where we believe we can make the greatest contributions is in quantitative analysis of both core and interdisciplinary problems. Quantitative analysis is essential for improving the understanding of atmospheric science, for combining atmospheric science with other disciplines to solve societal problems, and for producing graduates who can apply their atmospheric and quantitative knowledge to the myriad of problems and applications that they will encounter in their careers. It is our goal to take quantitative analysis to new heights within our curriculum and our research over the next five years. 

The goal of this strategic planning is not to describe our mission to the university administration, but instead, is to present innovative ideas that will strengthen our program and expand it in interesting directions for teaching, research, and service. 


A. Innovative research programs - Attracting a large research center to the department 

The Department of Meteorology faculty has held a strategic planning retreat almost every year for the last five years. One theme consistently makes the list of major goals: attracting a large research center to the department. During the time that we have been discussing this issue, it has continued to grow in importance. 

The Meteorology faculty members have done well in research that generally involves single-PI investigations. However, it is clear that funding agencies are moving toward a model in which a significant portion of their resources are devoted to large, interdisciplinary, research efforts that involve several investigators for a longer period of time. The NSF Science and Technology Centers are one example. The advantage of these large centers is that they provide research opportunities, stability, and funding for faculty, post-doctoral associates, and graduate students that sometimes difficult to obtain via individual-PI grants. 

We do not need to wait for an opportunity to come along; a unique opportunity is already here. 

The Weather and Climate Risk Management Institute 

We are poised to develop a world-class, world-leading, and highly influential Institute for Weather and Climate Risk Management. This Institute will consist of academic, government, and private-sector partners who recognize that the more efficient use of weather and climate information by the diverse weather sensitive sectors of the economy would greatly improve their economic performance. Meeting the challenge of improving the application of weather and climate information to decision-making compels the formation of an Institute where quantitative research can be applied to this problem and where excellent students can be prepared for careers in weather and climate risk management. 

The Penn State Department of Meteorology will be the host institution. The Institute will have affiliated private sector and academic partners, with the potential for government partners such as NOAA as well. We envision the affiliation with several private sector partners, including businesses that produce weather information and businesses and non-governmental organizations that use weather information. We also envision several academic partners, one of which will be North Carolina Agricultural & Technical University, which has a program with NOAA to create a pipeline for graduates from under-represented groups. By having partners from the academic, public, and private sectors, the Institute for Weather and Climate Risk Management will become a unique national resource. 

[bookmark: _GoBack]The Institute will deliver results that are important to the partnering organizations. First, it will serve as a meeting place and discussion forum for the entire weather enterprise. Second, it will initiate new research in weather and climate risk management and will facilitate the application of that research to private sector partners and government agencies. Third, it will facilitate the development and delivery of education to students in the participating academic partners at the undergraduate and graduate levels and to current professionals in private sector companies and government. Most importantly, it will bring government, academic, and private sector weather professionals together around the overall goals of making forecast information useful to decision-makers and educating students and professionals in weather and climate risk management. 

request
The department, college, and university have abundant, diverse talent to do amazing interdisciplinary research, but creating compelling proposals for these low-probability, high-reward grants requires a faculty member who is committed to spending a large portion of time to directing the proposal efforts. In addition, scientists, no matter how enthusiastic, do not always make the best salespeople. Coupling enthusiastic and committed scientists with a talented technical writer and proposal developer is a winning combination for large, interdisciplinary proposals. 

We request funding for a professional expert in proposal development and delivery. The estimated cost of salary, facilities, and resources is $50k-$70k / yr. 
B. Exploring new frontiers.

Meteorology and atmospheric science are being transformed by the explosion of observational, modeling, and statistical analysis capabilities and by the increasing coupling of traditional disciplines to tackle interdisciplinary problems. The expertise of Department of Meteorology faculty spans the Meteorology and Atmospheric Science disciplines and is advancing into the interdisciplinary area of weather and climate risk management. We had done what we can do with 23 faculty members. We propose to increase the number of faculty members in the Department of Meteorology to cover the expanding frontiers of our field. 

Two areas of expertise that connect the quantitative fundamental study of meteorology, atmospheric science, and climate to other disciplines are environmental statistics and weather and climate risk management. Expertise in both of these areas is essential to build a world-class, world-leading Weather and Climate Risk Management Institute.

Expanding expertise in the vital area of environmental statistics.

As climate changes, so do the environmental statistics that are the basis for understanding weather variability. It is particularly critical to understand the likely changes in extreme events as climate changes. Attacking these problems requires expertise in environmental statistics. Increasing our expertise in this area is not just important for our research program, it is also important for our academic programs at the undergraduate and graduate levels. The career areas of atmospheric science, weather, climate, and weather and climate risk all require a solid understanding of environmental statistics; our expansion into these areas is essential. As good as our faculty’s expertise is, it is not sufficient to meet the demands of research and the academic programs. 

By hiring a faculty member in this research area, we will not only position our department for the future, but will also establish more in-house resources that other faculty members can use to improve their applications of environmental statistics to their own research areas. Having additional expertise in environmental statistics will also be essential as we develop interdisciplinary research and teaching efforts in water resources, food supply security, human and ecological health, and homeland security. 

request 
We request a faculty position in environmental statistics ($75k / yr.) 

Building critical expertise in weather and climate risk management

Motivation. Promoting and strengthening the weather and climate risk program in the department will enable us to be at the forefront of this emerging field of research and teaching. We have two economists on the Meteorology faculty, but this number is insufficient to handle the growing research and teaching opportunities in weather and climate risk management. At least one more and probably two more are needed. We expect that the new hire in this area will participate actively in the proposed Institute for Energy, Environment, and Policy. 

requests 
We request a faculty position in weather and climate risk management. ($75k / yr.) 

We also request support for a professional to organize the activities of the weather and climate risk activities and to promote the program in order to attract excellent students and private sector partners (temporary position for three years; ~$60k /yr. for salary, resources, and facilities) 
C. Enhancing our educational and research opportunities through development. 

We have identified five foci for the current development campaign. 

1. Doubling undergraduate scholarships. With the rapidly rising costs of Penn State tuition, the department needs to double its undergraduate scholarships in order to attract a diverse group of excellent students. These scholarships are particularly important for the Department of Meteorology students, almost half of whom are from out-of-state and pay higher tuition. The current available scholarship funding is about $50,000. We need to double this amount to $100,000. 

endowment amount needed: $1,000,000 

2. Creating ten graduate student fellowships. Attracting outstanding graduate students is essential for Penn State Meteorology’s research programs. Graduate student fellowships enable us to attract these outstanding students and allow the faculty to build innovative, transformative research programs. 

endowment amount needed: $3,000,000 

3. Revolutionizing academic spaces. The Department of Meteorology has long had academic spaces that provided opportunities for students and faculty to interact and to study. These spaces have become outdated and are in need of renovation. The renovation of the Weather Station on the 6th floor of Walker has begun, but funding this project will require financial support from alumni and friends. Renovated spaces are also sorely needed to build the community among the graduate students and to promote interactions between the graduate students and faculty. 

endowment amount needed: $2,500,000 

4. Creating financial support for graduate and undergraduate summertime research. 
A significant number of graduate students want to do research on topics that are not currently well funded by external funding agencies. The most prominent examples include research in weather communication, weather forecasting, and weather and climate risk management. It is usually possible to support these graduate students during the academic year with teaching assistantships. However, finding summer stipends is more of a problem. Having an endowment that could provide summer stipends for at least two graduate students per year would allow faculty members and their graduate student advisees to explore important research topics that are either fall between the missions of federal agencies or that are considered high-risk. 

endowment amount needed: $350,000

5. Endowing faculty chairs. Endowing faculty chairs would help the Department of Meteorology to attract and retain talented faculty members by providing prestige. It also provides resources for the department that can be used to support faculty initiatives in research and teaching. For example, the resources released to the department from an endowed chair could be used to support a faculty member leading the development of a large research center proposal. It could be used to hire research assistants or research associates to increase faculty research productivity in modeling or observations. Having two endowed faculty chairs would free up resources that would make the Meteorology faculty more productive. 

endowment amount needed: $5,000,000
