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Executive Summary

This is a challenging and rapidly evolving time for the natural sciences. Research is on the upswing, but its character and focus are changing from traditional practice. Technological, observational, and theoretical advances arise at an accelerating pace. The line separating traditional fields of investigation has blurred to the extent that the term “interdisciplinary” is inadequate because it fails to capture the truth that entire new disciplines are arising that mix the best of traditional sciences. Many fields that were formerly “basic science” lacking immediate application now find relevancy with the promise of improving human lives. 

Yet, even in this time of vigorous and expanding research and exploration, the National Academy of Sciences has identified a national malaise in science education that reaches to the collegiate level. School boards across the country are challenged by the introduction of religious extremism into the science classrooms of our children. In Hawaii, the lack of a state-level agency that is mission-based in science often leads to mistakes in managing these fragile islands. 

Members of the Department of Geology and Geophysics are tasked with responding to these challenges on three demanding fronts: research, education, service. In research we must maintain flexibility yet work within our strengths to take advantage of new and actively growing revenue streams. As educators we must continue our efforts to identify new, more effective approaches for engaging our students in science. In service we recall our role as employees of the state of Hawaii and must continue to reach beyond the walls of academia.

The Department of Geology and Geophysics (GG) proposes to move vigorously into the next decade along the following steps:

1) Add new faculty in emerging disciplines of global significance that: 1. Enhance our natural partnerships with HIGP, Oceanography, and other SOEST and Manoa units; 2. Increase access to stable and growing funding sources; 3. Support and expand existing strengths within GG, and; 4. Build on unique opportunities that are endemic to Hawaii’s geologic, climatic, and geographic setting. GG faculty have identified four fields fitting these criteria: 
(a) Deep Earth Sciences

(b) Natural Hazard Mitigation

(c) Surficial Processes

(d) Paleoclimatology/Paleoceanography

2) Establish a Graduate Research Fellowship program providing independent funding to attract and support several highly capable graduate students.
3) Collaborate with the College of Education to determine if a Masters in Earth Science Education (MEd.) would enhance science teacher training in Hawaii and the nation.

4) Establish a new graduate degree for professional geologists – the MGeo.
5) Create GG Visiting Speakers and Visiting Faculty Fellowship programs.

6) Reduce the number of arts and humanities requirements for science majors.

7) Enhance the financial independence of GG with the following steps:

a) Initiate Alumni and Industrial Relations campaigns, perhaps in association with the MGeo degree;
b) Evaluate how salary lines and R-funds can be optimized to the success of our goals;

c) Obtain funding to create graduate scholarships not bound to grant contracts. 

Introduction

The modern world is one of rapid change characterized by swelling human needs and a shrinking resource base. The burgeoning growth of human population, climate change, political conflict, environmental degradation, decreasing natural commodities, and expanding vulnerability to hazards all act to catalyze scientific discovery. The geosciences are central to these issues.
Unfortunately and ironically, while scientific advances are proceeding at a high pace, national science education and social awareness of scientific principles have descended to an unprecedented low point. Critical thinking skills appear to be on the wane among the wider American public. The need for aggressive geoscience education is prevalent on the national and local stage as manifest by the heightened confusion about the roles of science and religion, the lag in U.S. science students compared to other industrialized nations, and the loss of intended science majors in the first year of college.

The Department of Geology and Geophysics (GG) at the University of Hawaii at Manoa (UHM) is poised to respond to these research, education, and service challenges locally, nationally, and globally and has defined a set of goals, accompanied by strategic plans for their achievement, to be implemented over the next decade. 

About the Department

GG consists of over 25 regular faculty, 50 graduate students, 40 undergraduates, 42 graduate faculty from other units on campus, 15 off-campus affiliates, several postdoctoral scholars and support staff, and home to the Macdonald Chair of Volcanology hosting the State of Hawaii Volcanologist. 

Since our inception in 1958, the UHM Geology Department (later renamed Geology and Geophysics) has played an important role in the university, state, and scientific community as a major source of knowledge about Earth resources, processes, and hazards. Our role as a principal science resource to Hawaii is critical in light of the lack of a state geological survey (Hawaii is the only state in the union without a designated scientific agency). 

Currently, research and graduate education in the department occurs in 6 general areas: (1) Composition and dynamics of Earth’s deep interior; (2) Formation, motion, and recycling of Earth’s crust; (3) Earth's surface:  water, sediments, and life; (4) Earth history; (5) Earth hazards, resources, and sustainability; (6) The Solar System.

GG History 

Early instruction and research in geology and geophysics was conducted for more than 30 years at UHM by important figures Harold Palmer, Agatin Abbott, and Gordon Macdonald.  Through various reorganizations, and through linkages to the College of Arts and Sciences, the Hawaii Institute of Geophysics, and later SOEST, GG has grown and maintained its stature by keeping one eye on the future and the other on its past. 

The department prides itself on a mix of longstanding and new faculty, and a sense of continuity and evolution, from early excellence in island geology and volcanology, expansion to sedimentology and geophysics, and then to geochemistry and biogeoscience. Although recently retired, 2 of our earliest faculty members remain active in emeritus status, along with 6 young faculty with <5 years in the department, 3 with >25 years of service, and a host of committed scholars ranging between.  

CURRENT SITUATION ANALYSIS

The next decade offers numerous new and continuing opportunities; it is from these and our current perceived strengths and weaknesses that our new objectives arise.  As a department, GG has few barriers to successfully achieving its goals. 

During the strategic planning process, GG self-evaluated both its current situation and scenarios for ideal, probable, and unfortunate futures (Table 1). We also considered (largely positive) changes since the last self-assessment 5 years ago, as well as the perceived needs of students and employers in the local marketplace 2. 

Table 1: Results of self evaluation by SWOT analysis
	Strengths
	Opportunities

	-Academic diversity

-Unique geographic/geologic location

-External grant funding base

-Faculty excellence

-National leadership in some geologic sub-disciplines

-Faculty collegiality

-50 years of history and tradition of research, teaching, and service excellence
	-Changing face of Earth Sciences 

-Emerging interdisciplinary research fields

-Land degradation, impending 

    environmental crises, resulting hazards

-Lack of a state geological survey

-Unexploited ties to the rest of SOEST

	Weaknesses
	Threats

	-Limited resources for response to external changes
-Limited resources for graduate student support
-Geographic isolation
-Lack of coverage of some key geologic sub-disciplines

-Lack of funded technical support

-Few interdisciplinary research programs
-Non-overlapping definitions “Geology and   

     Geophysics” 
-Academic preparation of incoming undergraduates 
-Incomplete group cohesion on curricular matters

-Historical reduction in faculty complement
	-Insufficient monetary resources

-Political nature of resource allocation at 

     UH

-Bureaucratic inertia

-Unfilled faculty complement

 


Vision for the next decade

Vision for the next decade
GG will increase our national and international recognition as a leader in research, education, and service excellence. This will be achieved by vigorously building collaborations with our community of alumni, the geotechnical industry, and sister units within SOEST and UHM. The goal of these collaborations is multifold, including increased fiscal autonomy, new directions in geoscience education, enhancing the scholarly culture and community of GG and SOEST, and moving into emerging areas of geoscience prominence. 

Growth in human populations has stimulated an immediate and overwhelming need for improving our ability to live at the intersection of Earth processes, geologic resources, and modern society. Nowhere is this truer than among the Hawaiian Islands. 
Addressing this need requires multidisciplinary mitigation of natural hazards; refining our understanding of global change; advancing practices of managing mineral, energy, and water resources and impacts to the environment; achieving fundamental discoveries in deep-Earth processes driving geologic change; broadening science education opportunities to citizens of the state; and continuing outreach activities to the geology marketplace, local agencies, and populations. Achieving these steps must be accompanied by measures to strengthen ties to sister units within SOEST and UHM as well as enhance scholarly culture and community with the department. 

The GG Mission
To identify and solve fundamental and applied problems in the Geosciences; to acquire new knowledge about Hawai'i, the Pacific Basin, and Earth; to serve society by teaching and training future geoscientists, teachers, and citizens; and to be a principal resource  for objective geologic expertise to the state of Hawaii.
The GG department conducted a status assessment and planning process during Fall semester 2005.  We considered a range of strategic goals relevant to our faculty, students, and staff, to identify clear and attainable objectives for the following decade. 

The faculty has agreed that raising our department’s stature nationally and internationally (for instance in NAS ranking of geosciences departments) is an achievable and measurable target for strategic planning. This objective will enhance the international recognition and status of the department, school, and UH Manoa campus. Achieving this overarching goal will require improving our fiscal autonomy, new initiatives in science education, enhancing the culture and community of SOEST and within the department, and moving strongly into geoscience fields of emerging importance characterized by actively growing revenue streams for research on the national and global stage.
Fiscal Autonomy
Our progress requires an ability to control our own destiny, yet a decade of budget cuts, our position at the base of the administrative ladder, and a relatively hidden role in the politics of Hawaii hampers our autonomy.

GG will implement several steps in this regard in coming semesters. These actions include: a vigorous alumni outreach campaign to build a giving program directed at augmenting the department budget; contacting local geotechnical and environmental remediation firms to establish an Industrial Relations campaign with the goal of supporting applied research and education; and opening a discussion on the desirability and practicality of reallocating portions of R-funds and open salary lines toward achieving departmental goals.

Science Education

GG benefits from its position within SOEST and UH Manoa, and has worked hard to build ties with its natural sister units HIGP, Oceanography, and others on the Manoa campus. As we move into the next decade we must strengthen these ties and build new collaborations with other units where emerging needs direct us, such as the Colleges of Natural Sciences, Engineering, Education, and Social Science. Geoscience education is one area where GG provides a unique and proud service to SOEST, UHM, and Hawaii.

The last decade has heralded bold experimentation with our undergraduate curricula. This has been well received by UHM students and we now annually count 40 to 50 undergraduate GG majors in our classrooms. New directions implemented this year to combine courses, provide training in important skills, and offer a specialized research track, keep us at the forefront of science education reform. But we find that we are blocked from implementing important steps at the undergraduate level because of the unequal ratio of arts and humanities requirements compared to science requirements needed for graduation. We have begun to address this problem, and continue in this vein through access to administrative offices and the faculty senate.

At the graduate level, GG has developed a nationwide reputation for excellence in geoscience research training and education. The qualities of even our M.S. theses are at the level of work required by most Ph.D. programs, and are usually published in peer-reviewed scientific journals. In response to need expressed by the geoscience marketplace, we are implementing a new degree – the MGeo. This is a masters of science without a thesis but with added emphasis on professional skills and training. GG will collaborate with the UH Manoa College of Education to determine if a Masters in Earth Science Education (MEd.) would enhance science teacher training in Hawaii and the nation.
Intellectual Culture and Community

One challenge we strive to overcome is the grant-tied funding of our graduate assistantships, which leaves little opportunity for intellectual freedom among our student population. GG intends to take several steps. We will identify and target federal graduate assistantships (e.g., NSF-IGERT and US-DOE-GAANN) that will be awarded annually to several top-level entering students. These awards will include 1 semester of teaching obligation to assist in student training as well as address the perennial lack of TA’s that the department has historically endured. 

GG will also implement a visiting scholar program to bring into residency a visiting scientist from another institution for either one semester or one year. This will be a competitive program and advertised nationally. We also intend to continue to build our visiting speaker series as part of the Friday weekly seminar that has become a SOEST tradition. The success or failure of these measures will depend on large extent on the success of our fiscal autonomy efforts, described above.

New Faculty

Perhaps equal in importance to the above measures is the challenge of growing and maintaining faculty expertise in areas of national and global prominence characterized by expanding revenue streams for research. This must be achieved while deepening our established excellence in geophysics and tectonics, marine and environmental geology, and volcanology, geochemistry, and petrology. 
In deciding on the identity of geoscience themes that will be the target of future hires, GG established a number of criteria. Chief among these are the need for global prominence as an area of research likely to grow in importance and relevancy over the next decade and beyond. Also of critical importance was the consideration that future faculty enhance our natural partnerships with HIGP, Oceanography, and other SOEST and Manoa units without overlapping or competing with the objectives of sister units. It is also critical that we maintain our base identity in the geosciences.

Given the myriad directions in growth that are present, it was important to identify areas that are tractable and practically achievable. This means most importantly that new hires should support and expand existing strengths within GG and SOEST as well as build on the unique opportunities that are endemic to Hawaii’s geologic, climatologic, and geographic setting. 

The areas for future growth identified by GG faculty are:

1. Deep Earth Sciences – In the past two decades studies of the deep Earth have flourished into a number of related disciplines, and vigorous growth in this area continues to receive support from federal funding agencies. A new hire in this area would have obvious links to a number of existing faculty in diverse fields in tectonophysics, seismology, geochemistry, geodynamics, and mineral physics, and would build on the obvious access that Hawaii and SOEST offers in terms of observational networks, local geology, and renown in NSF grant support.
2. Paleoceanography/Paleoclimatology – Emerging over the past decade as a research area of growing prominence and success, studies of high resolution Earth history that offer insights to the ongoing process of global warming continue to receive strong funding support from federal sources as well as have keen relevance to Hawaii’s mid-ocean setting. A new hire in this field would find strong collaborations with a number of SOEST and GG researchers in fields such as biogeochemistry, marine geology and geophysics, coastal processes, biogeosciences, observational meteorology, and physical oceanography.
3. Surficial Processes and Observations – Hawaii is a natural laboratory in surficial processes that has been underutilized by its scientific community. Eleven of the fourteen global climate zones are present in the Hawaiian Islands and its mid-ocean, subtropical steep watersheds offer the ability to study important processes in an accessible setting. The opportunities for funding in this area appear broad with programs at a number of federal agencies (EPA, NSF, DOI, NOAA) all focused on various aspects of surficial processes, as well as abundant local funding through DLNR, Civil Defense, DOT and DOH. Several existing faculty at HIMB, GG, Ocean, Met, and others offer collaborations with a new hire in this area.   
4. Natural Hazard Mitigation – The key to a new hire in natural hazards research will be to find an energetic and respected leader interested in building ties within SOEST as well as to other units within UHM such as the College of Social Sciences and Engineering where programs in community planning, emergency management, and resource management offer the possibility of strong partnerships for federal and state funding. This individual must also establish a strong presence in the offices of our state and county governments. A hire in this area could have expertise in a number of existing areas of strength in GG including volcanology, geophysics, marine geology and could emphasize observations, modeling or a mix. SOEST researchers in GG, Meteorology, Ocean Engineering, and HIGP have research programs that would benefit from such collaborations.

An important aspect of these fields is that they offer the ability to hire individuals with expertise in important new technical areas and stable well-funded disciplines. These include the Integrated Ocean Drilling Program (IODP), Earth observatories, geographic information systems, global positioning, remote sensing, biogeoscience, and extraterrestrial geoscience.

Growth and development in these four disciplines will allow new synergistic collaborations with standing faculty throughout SOEST and other units on campus (including both physical and social sciences). New initiatives in graduate and undergraduate education and research funding will naturally follow as investigators develop programs exploiting the unique topography and resources of the Hawaiian Islands and the Pacific region. 

The educational result of new hires in these areas will be an improved student experience, better prepared graduates, and more relevant degrees. 
Our hiring practice will continue as in the past to include broad-based announcements to attract a large pool of candidates, followed by selection of the very best scientists as the primary criteria. More than 70 applicants applied for each of the last 4 open instructional/research positions in the department, which is a strong measure of the desirability of the work environment we already offer. 

Issues related to laboratory infrastructure, office space, and administrative (secretarial) support are important considerations that cannot be neglected in planning the expansion of our department. There may be some degree of reorganization within the three floors of the GG department that will open office space, and potentially lab space. But if a full complement of four faculty are planned, there will be a need for increased floor space – perhaps within POST, perhaps within HIG, or both. These issues will need to be part of a planning process following the present effort.

Notes

1. Geology and Geophysics ranked first overall within Manoa in the last inclusive review of all UHM academic programs, which was based on external and internal evaluations of 1) centrality in a university, 2) comparative advantage, 3) academic demand by students and by the job market, 4) cost per credit-hour and per degree, 5) effectiveness, and 6) quality  (Final Report of the Vertical Cuts Committee to the Interim Senior Vice President, University of Hawaii, 26 June 1998).  Quality was only rated from external sources to ensure against self-aggrandizement.   External data for metric #5 (effectiveness) were available only from the National Academy and for programs offering a PhD (just 30 of 92 Manoa academic programs), so this metric was not included in the Manoa ranking.  If effectiveness had been included, the ranking would not have changed:  the top five at UHM, using NAS-NRC names of fields, and the range 5.0 high to 0.0 bottom, were Geosciences 3.38, History  3.15, Physiology  3.13, Oceanography 3.11, Astrophysics and Astronomy  3.09.   The NAS-NRC rankings of quality of PhD-program faculty were Astrophysics and Astronomy 3.60, Oceanography 3.50, Geosciences 3.40, Ecology, Evolution, and Behavior 2.94, and Psychology 2.87.  Another source (the Gourman Report) had essentially the same graduate quality ranking. The quality of the GG undergraduate program was listed in the Gourman Report as 7th at Manoa, after Political Science, Geography, History, Asian Studies, Anthropology, and Nursing.

2. The GG department planning and self-assessment process was led by an ad hoc committee for the chair, that collected and discussed prior assessment data, evaluated current and potential status through SWOT analysis,  weighed the merits of various goals and objectives, and discussed potential internal and external barriers to future success, over a 6 week period. Basic findings were presented to the department, which then discussed the information in various forums and provided feedback. Draft documents were evaluated by the department, revised, and finally endorsed by GG faculty. Internal and external sources of past assessment data are available at http://www.soest.hawaii.edu/GG/resources/official_docs.asp, and include the GG Self-assessment report (1993-1999), COPR review of GG (2001), GG Alumni Survey (2001) and the Employer survey of the undergraduate program (2001).
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