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Interdisciplinary Program in Agricultural and Forest Meteorology
(HEny SE7IMEH3)
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Agricultural and Forest Meteorology
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The course focuses on understanding of the interactions between natural ecosystems and various processes
in meteorology, agronomy, and forestry. Lectures on basic science and applied research deal with practical
issues in vegetation, soil science, ecology, and biogeochemistry associated with changes in weather and
environment. Major topics include the exchange of energy, matter and information between agroforest eco—
systems and the atmosphere, micro—meteorological measurements (radiation, canopy turbulence, evapo-—
transpiration, flux and concentration), biometeorology (crop production, light & water use efficiency, phenol-
ogy, and disturbance), aerobiology (pollen, spore, dispersion of insects and pesticides), forest fire meteorol-
ogy, interactions between vegetation and changes in weather and environment.
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The course provides theoretical consideration and practices in the laboratory and field settings on ex—
perimental design, principles and calibrations in instrumentation, operation and maintenance, data processing,
and quality assurance and control in the context of meteorological/climatological, ecohydrological, bio—
geochemical perspectives.
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Experimental Design and Scientific Writing
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The course provide students with essential skills required for the preparation of science proposals such as
logical experimental design, research methodology, and scientific writing. Students will also learn the ethics

related to the practice of science and research in the pursuit of enhanced learning.
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Climate Change and Agricultural and Forest Ecosystems
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Based on the overall knowledge of climatology and climate change science, the interactions between agricultural
and forest ecosystems and the climate system such as food production, resource management, and ecosystem
services are reviewed, analyzed and understood in the framework of systems thinking. The impacts of climate
change on energy and materials exchanges, meteorological disasters, diseases, crop production, and ecosystem
management are assessed and projected. Students learn about the theory and application of social-ecological sys—

tems modeling to develop scenarios to cope with change and disturbance.
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Non—Equilibrium Thermodynamics of Life and Earth
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Based on both dynamic and thermodynamic approaches, the course provides the current understanding of the
interactions between the complex dynamic ecosphere and the atmosphere by reviewing the underpinning theories,
modeling and reanalysis of observations on their feedback mechanism. Particularly, biosphere—atmosphere
interactions are examined in terms of entropy. Based on the use of ecosystem models and the recent field
observation, students scrutinize how complex ecosystems respond and adapt to natural and human-induced

disturbances through feedback loops.
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Remote Sensing of Ecosystem Structures and Functions
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The course provides available theories and technigues in ground and satellite—based remote sensing
to understand the temporal and spatial patterns manifested in ecosystems structure and function. Using
satellite image analysis and GIS techniques, students learn how to monitor ecosystems, to establish
database, to analyze materials cycling and their mapping, various spatiotemporal scaling, and parame-

terization associated with modeling.
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Seminar in Agricultural and Forest Meteorology 1
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The course aims to enhance students' ability to identify problems, to establish hypothesis, to design
appropriate experiment, to select proper methodology, to interpret results logically, to draw right
conclusion, and to present and effectively communicate the highlights by preparing reports related to
the topics in agricultural and forest meteorology, practicing presentation, and experiencing discussion in
various settings.
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Internship 1 in Agricultural and Forest Meteorology
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The minimum 80 hours of internship is required for the fulfillment of master’s program to obtain practical
experience and in—depth knowledge under domestic and/or international organizations associated with agricul—-
tural and forest meteorology.
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Matter-Energy-Information Cycles in Ecological-Societal Systems
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Students are challenged to frame and describe the fundamental framework in ecological-societal
systems. A new paradigm, the "Ecosystem Approach” is introduced to deal with complexity,
uncertainty, and managing for sustainability. The class encourages students to shape the holistic
paradigm shift away from Newtonian into a complexity mode, thereby learning the bridging of science
and values; the challenge of governance, management and monitoring in complex systems; and the
role of cultural diversity toward global sustainability.

539.703A SEMEfA Y X siF 22| 3-3-0

Disease and Insect Pests Management in Agricultural and Forest Ecosystems
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The course provides the lectures on the kinds of potential disease and the environmental conditions for
their outbreak due to damages by veterinary sources, blight, and harmful insects. Lessons are learned by ex—
amining the case studies in the past to project future possibility of such outbreak and risks. Students learn
the related basic and applied sciences such as veterinary science, pathology, environmental engineering and
information technology to effectively cope with such diseases and the consequent damages.
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Thesis Seminar 2
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The course aims to enhance students' ability to identify problems, to establish hypothesis, to design
appropriate experiment, to select proper methodology, to interpret results logically, to draw right
conclusion, and to present and effectively communicate the highlights by preparing reports related to
the topics in agricultural and forest meteorology, practicing presentation, and experiencing discussion in
various settings.
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Responsibility, Justice and Sustainability Science
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Through the synergy of natural science, social science and humanities, the course encourages students to
pursue consilience towards sustainability by reviewing the responsibility and justice associated with the inter—
actions between science and the society. Students are supposed to learn the current trends in sustainability
science, apply the understanding to their own majors, and practice the lesson learned in the local
community. Based on the understanding of state—of-the—art sciences and human history, the interactions be—
tween diverse world views, paradigms, policy makings are examined. The course will provide students with
leadership and capability to serve as science advisors who not only produce noble knowledge needed for
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sustainable society, but also to practice such insight in practical policy makings related to sustainability
science.
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Dissertation Research
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This is an independent study to prepare creative and quality thesis in agricultural and forest meteorology by
selecting pertinent topics under the supervision of the individual's thesis advisor. Student meets on a regular basis
with his/her thesis advisor to share the results, synopsis, and implications of the related literature review to make

progress in thesis preparation.
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Internship 2 in Agricultural and Forest Meteorology
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The minimum 120 hours of internship is required for the fulfillment of doctoral program to obtain
practical experience and in—depth knowledge under domestic and/or international organizations asso—
ciated with agricultural and forest meteorology.



