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B.1. The last 5 years

The Laboratory has enjoyed considerable success in the last five years, both in research and teaching. 


B.1.1 Research. 



Major contributions have been made to the study of natural environmental variability and cultural ecology, both within the United States and globally: 

· Drs Meko and Hughes have collaborated with colleagues from other institutions in the study of hydroclimatic variability in western North American.  They find the patterns of variability of the 20th  Century to apply back at least to the early 18th Century. 
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seq level7 \h \r0 Other work by Drs Hughes and Graumlich and Mr. Funkhouser raises the possibility that rather different patterns of variability, with more extensive and intense droughts may have occurred for several centuries in the West before AD 1600. 

· Work by Dr. Swetnam’s group shows the past several decades to have had tree growth in parts of the Southwest far faster than at any time in recent centuries. His group has also explored the relationships between climate, human behavior and fire in the West and is finding emergent properties of these interactions that may only be observed by working at subcontinental scale. 

· Dr. Swetnam has also been responsible for a serious challenge to the existing paradigm of the relationship between climatic stress, insect populations, and forest growth. 

· Dr. Graumlich’s group has shown the complexity of the causes of changes in the distribution of tree species in montane regions (“tree-line fluctuations”) to be much greater than had been assumed hitherto. 

· Dr. Hirschboeck and colleagues have refined a new approach to studying tree-ring/climate interactions, synoptic dendroclimatology, which is yielding valuable new insights, by linking spatial patterns of tree-ring variability to atmospheric processes. 

· On a global scale, Dr. Hughes’ group has established long climate records from tree rings in Siberia, Jordan and China, the latter in collaboration with Dr. Leavitt. 

· Dr. Hughes has also played an active role in the international effort to reconstruct the climate of the last millennium, including joint authorship of a major article in the journal ‘Nature’ establishing the 20th Century as the warmest globally since AD 1400, and several years in the 1990s as the hottest in 600 years. 

· Dr. Stockton and his colleagues have exploited long tree-ring records from Morocco in the study of a very important atmospheric phenomenon, the North Atlantic Oscillation. 

· Dr. Leavitt’s group has made great progress in adding to the repertoire of isotopic measurements used to extract climate information from tree rings, as well as addressing the question of the plant response to low carbon dioxide levels in the last glacial, and the fate of excess carbon in the Free-air Carbon Dioxide Enrichment Study, in which Dr. Leavitt plays a major role. 

· Important contributions to the study of human societies in the Southwest and to the interface between culture and environment continue to flow from Dr. Dean’s group. Specific accomplishments include the derivation of 8,288 dates from more than 57,000 archeological tree-ring samples; research on the social dynamics of prehistoric Mesa Verde; major revision of ideas about the development of Navajo society; advancement of archeological dating theory; dendroclimatic reconstructions for parts of the Southwest; and a collaborative application of agent-based modeling to the interactions between environment and culture. 

· A joint effort with the Department of Electrical and Computer Engineering designed to apply state-of-the-art image processing ideas to dendrochronology is at a late stage, and is likely to revolutionize the basic steps of dendrochronological research.


B.1.2.Teaching



Teaching of dendrochronology has seen a number of innovations in the last five years, most notably in the introduction of more student-centered techniques, and in involving members of the Introduction to Dendrochronology Class (GEOS 464/564) in research activities leading to peer-reviewed publication. The other modification in this area has been the replacement of the specialist classes in areas such as dendroclimatology with a Dendrochronology Colloquium that is tailored to the specific needs and interests of current graduate students. 


The development of the University’s new approach to General Education requirements for undergraduates has provided the Laboratory with an important opportunity to develop its involvement in undergraduate  teaching. Drs Hirschboeck and Leavitt have played pioneering roles in the development of NATS 101 ‘Introduction to Global Change’. This is a contribution to the University’s General Education offerings, derived from the GEOS/HWR 107 a and b classes previously taught by Lab faculty, which were in turn derived from the original Global Change class for freshmen developed some years back by Dr. Graumlich. These classes are running successfully, and will be joined next year by a Tier 2 class on the ‘Environmental History of the Southwest’ being developed by Drs Swetnam and Dean along with Dr. Julio Betancourt of the US Geological Survey.


The Laboratory has continued to provide an excellent research and educational environment for graduate students, mostly supported by federal grants to Laboratory principal investigators. Laboratory faculty have served on graduate committees on 132 occassions from 11 programs in various colleges of the University, and been major advisors to 40. From 1992 to 1998, 17 students in this latter group have received Master’s degrees, and 13 Ph.D.s. The graduates have found excellent posts, ranging from tenure-track faculty positions, through prestigious postdoctoral fellowships to responsible positions in government agencies (see section G.5.4). 


The past five years have seen a steady growth of our outreach activities (see Section H), which have received a major boost from a $0.5 million endowment for training from Agnese N. Haury. This has allowed us to start a program of short-term training fellowships and a graduate fellowship.  The aim of the short-term training fellowships is to bring in colleagues from around the world who are likely to apply dendrochronological techniques in their research. We provide a customized training program appropriate to their needs over a two month period. 


B.1. 3. Institutional



All faculty are now tenured, and Dr. Leavitt has been promoted to full Professor. Links between the Laboratory and the Interdisciplinary Committee on Global Change continue to be strong, with Dr. Leavitt being the current Chairman of that committee, and Dr. Hughes a member.


B.1.4. Resources 



The recent history of the Laboratory’s State budget, and funds from external sources is illustrated in Figures 1 and 2, section J).  Two major gifts have been made by a private donor, Agnese N. Haury. As mentioned above, Mrs. Haury has committed $0.5 million to support training in dendrochronology. She has also committed up to $1 million as a challenge grant towards the cost of new accommodations for the Laboratory. The University has committed to seek additional funds for this purpose, and the Laboratory’s Director is working with the College of Science’s development officer towards this end.

B.2. Longer-term history


Dendrochronology was founded at the University of Arizona by A.E. Douglass at the turn of the century, and the Laboratory was approved as a University department on 4th December 1937 and came into operation on 1st July 1938.  The Board of Regents established the Laboratory "to promote teaching and research in dendrochronology", and it is the oldest, largest and most comprehensive dendrochronology program in the world. Originally, the Director of the Laboratory reported directly to the President of the University, and then successively to the Dean of the Graduate College (1958-9), the Provost (1966), the Director of the School of Earth Sciences (1967) the Dean of the College of Earth Sciences (1971-1982), and the Dean of first the Faculty of Science and then the College of Science (1982-present). This administrative history may be seen as a result of the interaction between the multidisciplinary nature of the Laboratory’s work and a large modern university’s need to impose administrative structures that may not reflect academic reality. The Laboratory’s directors have come from a variety of academic backgrounds. Andrew Ellicott Douglass (1937-1958) was an astronomer, Terah Smiley, Acting Director (1958-1960) a geoscientist, William McGinniess (1960-64) an authority on the World’s deserts, Bryant Bannister (1964-1982) and William Robinson (1982-1986) archaeologists, and Malcolm Hughes (1986-1999) an ecologist turned paleoclimatologist. This also demonstrates the wide span of the Laboratory’s work. A period of great scientific success commencing in the 1960s culminated in the mid-1980s, largely from significant faculty turnover.  Since that time, a vigorous new group of faculty has been hired (5.25 out of 7.25 state-funded faculty, arrived 1986 or later), including a member of the National Academy of Sciences (Dr. R.E.Dickinson). 

B.3. Previous review

This is the first time the Laboratory has been involved in the Academic Program Review process. We did, however,  participate in the PAIP (Program for the Assessment of Institutional Priorities) in 1992-3. The report prepared for PAIP, and the institutional response to it  will be used as the baseline documents in this self-study. PAIP Academic Assessment Team III found that the Laboratory merited an evaluation of ‘Exceeds criteria’, the highest level possible. In their final report they noted that ‘This unit clearly meets criteria for centrality to mission. The Laboratory is recognized nationally and internationally as a leader in dendrochronology. The activities of the unit provide critical information relative to global change and historical events in the Southwest as well as other regions. Finally, although this is not an instructional unit, the faculty contribute to undergraduate and graduate education through course offerings, thesis and dissertation committees and Ph.D. committees.’ The PAIP process did not generate recommendations.

