
SOEST 2012 Self Study   1/9/13 

MET 4-41 

4 Department of 
Meteorology 

4.1 Overview  

The Department of Meteorology at the University of 
Hawaii at Manoa (UHMET) has built an enviable 
national and international reputation for research and 
education, offering rigorous education in meteorology 
at both the undergraduate and graduate levels, 
engaging in advanced research, and service in cutting-
edge atmospheric and climate sciences. The 
department is home to 12 professors, 1 half-time 
lecturer, 3 staff members, 25 postdoctoral researchers, 
about 30 graduate students and 15 undergraduate 
students with access to state-of-the-art synoptic 
meteorology laboratories and a variety of numerical 
modeling capacities. It is also home to the Hawaii 
Climate Office, Pacific ENSO Applications Center, and 
a research base for APEC (Asian-Pacific Economic 
Cooperation) Climate Prediction and Asian monsoon 
studies. Our expertise spans from Upper Ocean to 
Stratosphere, from local to global, covers Synoptic, 

Summary SWOT Analysis 

Strengths 

• Strong international research 
reputation 

• Co-location of NWS-Honolulu 
WFO within MET facilities 

• Symbiotic relationship with 
IPRC  

• Strong record of international 
and national collaboration 
and service (NCAR, UCAR). 

Weaknesses 

• Insufficient G-fund support 

• Decreasing undergraduate 
enrollment 

• Insufficient internal 
collaboration 

Opportunities 

• Growing focus on applied 
climate research, especially 
in the Pacific. 

• Growing international 
collaborations for tropical 
weather and climate research 

Threats 

• Pending retirement of MET 
faculty 
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Dynamic, and Physical Meteorology, and extends to climate variability and prediction, and 
global change sciences. In 2007-2012, the department won ~ $16 million in extramural funding, 
which doubles the funding in the previous 6-year period, published 545 refereed articles in 
international journals (among which 118 are sole- or first-authored) with over 25,000 citations, 
which more than doubles publication and citations in the previous 6-year period. Our 
undergraduate program has improved notably: during 2007-2012 we had 31 BS graduates with 
an averaged exit GPA of 3.47 compared to 18 graduates with averaged exit GPA of 2.43 in the 
preceding 6-year period. The UHMET has become the focal point of weather and climate related 
endeavors for the Pacific region and is a hub for graduate education and innovative research in 
the Asian-Pacific region. Our research has generated impacts throughout the State, the country, 
and across the globe. 

4.1.1 History  
Meteorology has been an academic discipline at University of Hawaii at Manoa for over 50 
years. The University created a meteorology program in 1956 based on a suggestion from the 
United States Air Force who pointed out that Hawaii was a natural location for an academic 
program specializing in tropical meteorology. Colin Ramage, then Deputy-Director of the Royal 
Observatory in Hong Kong, arrived to lead the research. A Department of Meteorology was 
established in 1960; the first undergraduate degree was granted in 1960 and the first PhD was 
granted in 1966. In 1965 the University became a member of the University Corporation for 
Atmospheric Research. 

In the 1960s, the program grew and became part of the Department of Geosciences within the 
College of Arts and Sciences. The Department was a major component of the new Hawaii 
Institute of Geophysics (HIG). The period of growth climaxed in the mid-1960's with two 
academic events: 1) The International Indian Ocean Expedition (1963-1965). The U.S. 
components were led by C.S. Ramage (Meteorology) and K. Wyrtki (Oceanography), both of 
U.H. 2) Construction of the Cloud Physics Observatory (CPO) at Hilo (funded by the National 
Science Foundation (NSF)) and the international Warm Rain Project conducted in Hilo in 1965. 

The UHMET Department formed in 1970 when the meteorology program separated from HIG. In 
the 1970’s both GARP Atlantic Tropic Experiment (GATE) and Monsoon Experiment (MONEX) 
took place with Ramage, Sadler and Takio Murakami playing important roles in these 
experiments. The Department was also deeply involved in the North Pacific Experiment 
(NORPACS), the Equatorial Pacific Ocean Climate Studies (EPOCS) project, and El Niño 
studies. The Joint Institute for Marine and Atmospheric Research (JIMAR) was formed in 1977 
to promote research of interest to both the University of Hawaii and NOAA.  JIMAR, initially 
under the direction of Dennis Moore and later Thomas Schroeder, supported post-doctoral 
researchers working mostly on equatorial oceanography and climate issues. 

The Department’s fortunes underwent a dramatic and negative turn in the early 1980’s. There 
was pressure from the Governor and legislature to trim budgets and eliminate small programs 
with low student to faculty ratios. CPO, which was both expensive and isolated, was slated to be 
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closed. Five faculty retired between 1987 and 1989; in 1989, the department had only two 
tenured faculty, three young probationary faculty and about 10 graduate students. At this point 
the Dean of Natural Sciences proposed the closing of the Department. 

The turnaround event was the formation of the School of Ocean and Earth Science and 
Technology (SOEST), approved by the Board of Regents in July 1988.  C. B. Raleigh, then 
Director of the Lamont Doherty Earth Observatory, became Dean of the new school which 
included Oceanography, Geology and Geophysics, several of the HIG research groups and 
Meteorology. The faculty was revitalized with a new chairperson and four new hires. Through 
the efforts of then chairperson Duane Stevens the National Weather Service (NWS) moved to 
the HIG building creating opportunities for applied research and numerous student-forecaster 
interactions.  In 1997 Japan and the United States established the International Pacific 
Research Center (IPRC). The focus of the center is the study of the climate in the Asian-Pacific 
region. Four new tenure track faculty joined meteorology through the IPRC. Kevin Hamilton 
currently serves as director of IPRC. 

Until the late 1980s, the department’s main research areas were focused on synoptic 
meteorology and climatology, which paid limited attention to physical theory. There are two 
periods of rapid change of the departmental research directions: The first occurred during 1987-
1992 with the establishment of the SOEST, the five new hires promoted a rapid growth of 
dynamic meteorology (B. Wang, Stevens, and Jin) and enhancement of mesoscale and synoptic 
meteorology (Barnes and Businger). The second occurred after the establishment of the IPRC, 
four new hires (Xie, Li, Hamilton and Y. Wang) joined UHMET program and the department 
research experienced a rapid enlargement in climate dynamics and numerical modeling. 
However, the physical meteorology component remained weak and worrisome until 2012 when 
the department successfully recruited two new faculty members (Bell and Small) whose 
strengths make up the deficiency. The department now has a well-balanced program including 
Synoptic, Dynamic and Physical Meteorology. 

4.1.2 The Department Today 
The UHMET department is an active 
and thriving department. The 
Department currently has 12 full-time 
and one half-time faculty and 
approximately 30 graduate students 
and 15 undergraduate students. 
There are 25 post-doctoral 
researchers supervised by MET 
faculty members. The IPRC continues 
to be a major facility affecting the 
direction of the Department. Other 
aspects of the Department include the 
Mauna Kea Weather Center, 
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established by Steven Businger and the Institute for Astronomy (IFA). The Mauna Kea Weather 
Center provides forecasts for the considerable astronomical facilities on Mauna Kea.  The 
Hawaii State Climate Office has been reconstituted and is currently under the direction of Pao-
Shin Chu. There is also the Pacific ENSO Applications Center which provides climate 
information and forecasts to US-Affiliated Pacific islands. Besides the climate and planetary 
scale focus (K. Hamilton, F. Jin, T. Li, B. Wang, Y. Wang, S. Xie, and J. Small) there are faculty 
working on tropical cyclones (G. Barnes, M. Bell, S. Businger, Y.-L. Chen, T. Li, B. Wang and Y. 
Wang), heavy rain events (G. Barnes, Y.-L. Chen, P.-S. Chu), ENSO (F.F. Jin, B. Wang), 
Monsoon (B. Wang, T. Li, Y. Wang, S. Xie, P.S. Chu) and local scale circulations over the 
Hawaiian Island and numerical simulations for Hawaii (S. Businger, Y.-L. Chen).  

The climate research has additionally developed through international collaborations. B. Wang 
has led the international research team of the APEC (Asian-Pacific Economic Cooperation) 
Climate Center (APCC) since 2005. The Climate Prediction and its Application to Society 
(CliPAS) project funded by APCC brings in UH about $1.5 million funding to conduct climate 
prediction and predictability study. The CliPAS project has provided leadership in designing and 
organizing two international dynamical model forecast experiments, the Multi-institutional 
Seasonal Hindcast Experiment in 2006-2007 and the IntraSeasonal Variability Hindcast 
Experiment (ISVHE) in 2009-2010. More than a dozen climate models worldwide participated in 
each of the experiments providing invaluable datasets to the research community for 
intraseasonal-to-interannual (ISI) climate prediction and predictability studies. In 2011, B Wang, 
serving as a Foreign Co-PI, with Prof. Ha at Pusan National University, won a distinguished 
“Global Research Lab” project from the Ministry of Education, Science, and Technology (MEST) 
of the Republic of Korea with $3 million for 2011-2017, of which one third of the funding comes 
to UH. Jin and B. Wang have recently won a research grant from the China Meteorological 
Administration (CMA) with $300K in funding coming to UH to support seasonal prediction 
research. UHMET climate research has been boosted through fully integrated international 
cooperation. 

The instructional program has been designed to allow for different career paths for the 
undergraduates (private, public-NWS, and preparation for graduate degrees). Undergraduates 
have the opportunity to build their major by taking classes in Geography, Global Environmental 
Studies and Information Technology along with chemistry, physics and mathematics. Graduate 
and undergraduate students have the opportunity to take classes in oceanography, ocean 
engineering, geology and geophysics, and are encouraged to develop a cross-disciplinary 
background.  There is a visiting program for Asian students to enroll in classes offered within the 
Department. Occasionally students working on tropical cyclones have the opportunity to work at 
the Joint Typhoon Warning Center located at Pearl Harbor. 

4.1.3 Mission 
UHMET educates new generations of meteorologists and climate scientists at both the 
undergraduate and graduate (MS and PhD) levels through rigorous teaching and high quality 
training. The UHMET conducts cutting edge research as a leader in atmospheric and climate 
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science in the Asian-Pacific sector and solves fundamental problems in Atmospheric and 
Climate Science through the development and application of state-of-the-art observations, data 
analysis technologies, numerical modeling and experiments. UHMET serves society and the 
State of Hawaii by acquiring and disseminating new knowledge about the weather and climate 
locally and globally.  

The educational objectives are fulfilled through core functions of teaching and creative research 
and by providing fellowships and full support for student learning and success. To attain an 
effective educational setting the UHMET creates a harmonic environment for core functions and 
institutional efforts through dynamic and collaborative activities. The UHMET mission and 
objective are well aligned with the SOEST and UH Manoa strategic plans.  

4.1.4 Five-Year Plan  
UHMET intends to strengthen its role as a world leader in basic scientific research in the fields 
of tropical meteorology and climate dynamics. The main areas of scientific research that the 
department will strive to enhance beyond the existing level of capability are multidisciplinary 
climate change sciences. In the next five years, the UHMET strive for nationwide recognition as 
a top educational institute for Atmospheric Sciences. We expect to expand our role in 
international education and research, strengthening our collaborations (research, exchange 
students etc.) with universities and research institutions in China, Korea, Japan, India, Brazil 
and other emerging and developing nations. We expect the UHMET program to become a 
leader and central institution of research and higher education in atmospheric and climate 
sciences over the Asian-Pacific region. 

To reach these goals, quality faculty with strong research and teaching are essential. We plan to 
add new interdisciplinary faculty member(s) and a non-Asian minority faculty member through 
creative and focused recruitment activities. We plan to encourage the existing faculty members 
to continuously expand their research horizons and to enhance collaborations within the school, 
the university, and with domestic and international communities. This will allow UHMET to 
engage in new frontier science and to meet ever increasing societal demands, especially in the 
area of adaptation and mitigation to global climate and environmental changes. We encourage 
departmental faculty collaboration and team work so that we can more effectively focus on 
important and complex projects involving diverse expertise. Academic program decisions will be 
made collectively. We plan to pay more attention to foster excellent students by recruiting high 
caliber students and investing in rigorous training and full support of both graduate and 
undergraduate students. 

4.1.5 Institution Functions  
The UHMET has been racially diverse since beginning in the 1950's. The current student body 
is diverse, reflecting national trends. Progress has been made on faculty gender diversity in the 
last recruitment in 2012. But, we are still lacking in interdisciplinary faculty and non-Asian 
minority faculty. The department has a large portion of immigrant faculty members from China 
who have received considerable assistance from native faculty members.  Faculty members 
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work together in a harmonious environment with mutual respect regardless of the nation of 
origin. The cordial and cooperative nature of UHMET faculty has been an important factor for 
the department’s success in the past. 

4.1.6 National and International Reputation 
The graduate division has compiled the NRC ranking report for 2000-2006. UHMET’s survey 
ranking is 13/45. Our research activity (averaged number of publications and citation per 
publication, and percent of faculty with grant) ranks among the top tier (4/31). Our ranking on 
student support (the first year students with full financial support in 2005, averaged completion 
ratio, and median time to degree) is low (44/49), likely because the first year students with full 
support in 2005 was 0%. Our diversity ranking is also low (42/49) because we had no non-Asian 
minority faculty, no female faculty, and no non-Asian minority students in 2005 according to the 
survey report.   

Since the NRC conducts its rankings studies every ten years, so far there is no updated 
report. Therefore, we use our updated data to compare the two 6-year periods: 2007-2012 vs. 
2001-2006 to show how everything has improved. In terms of education, the number of BS 
graduated has increased from 18 with an average exit GPA of 2.43 to 31 with an average exit 
GPA of 3.47. The numbers of PhDs and MSs Graduates have been steady (3-4 MSs and 2-3 
PhDs per year). Since 2007, the diversity situation has been markedly improved. Currently we 
have one female faculty and 7 non-Asian minority students including American Indian, 
Hawaiian, Mexican, and Samoan. Our foreign graduate students come from a variety of 
countries, including South America, Africa, Fiji, Mariana Islands, Vietnam, Philippines, Sri 
Lanka, Malaysia, China, Taiwan, Korea, Japan, Portugal, Ireland, England, and Germany. In 
terms of research activity, the number of total published refereed international journal articles 
has increased from 293 to 545, among which the number of the first-authored or sole authored 
papers has been about the same from117 to 118; the total amount of research grant and 
contract received has doubled from 8.23 million to 16.16 million; the total citation of 2007-2012 
period is 26,600 vs. the total citation before 2007 of 16,670. Our distinctive strength is tropical 
weather and climate. We will continuously keep focusing on this strategic area of expertise and 
strive for one of the world bests in this area. 

4.1.7 Comparison with peers 
Based on Manoa's OVCAA list of the UH peers, the most relevant peers for UHMET is  
Colorado State University - Fort Collins, University of Arizona - Tucson, and University of Utah - 
Salt Lake City. In comparison with our peers, our research is likely superior to these peer 
programs according to the NRC survey (2007) and our remarkable progress in recent the 6-year 
period. We are also competitive in other aspects of the UHMET program in comparison to peer 
institutions.  
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4.2 Research and Faculty 
For the review period (2007-2012), 
only 11 full-time faculty were 
included because the two new 
faculty members (Drs. Michael Bell 
and Jennifer Small) just joined the 
department in Fall 2012. All full-time 
faculty members are graduate 
faculty.  One faculty member (Dr. 
Shang-Ping Xie) has been on leave 
from the UH since November 2012 
but he is included in the review.  Of 
the eleven full-time faculty reviewed, 
five are members of the IPRC with a 
major focus on research.  

1. Research productivity relative to size and peers 

Our faculty has been very productive. Since 2007 the 11 faculty members published 118 sole or 
first-authored refereed articles in international journals and 427 co-authors articles. The 
publications are of high quality in general as evidenced by over 25,000 citations during 2007-
2012 (Google Scholar Search). Our research has built an enviable national and international 
reputation in tropical meteorology and the field of climate science, especially in monsoon, 
ENSO, atmosphere-ocean interaction, climate variability and predictability. 

2. Describe efforts to generate research 

During the past 6 years (2007-2012), the department faculty members have made great efforts 
to obtain extramural funds. The total extramural funds including grants and contracts are 
approximately $16million. The grants are mostly from federal, state, and foreign country 
agencies including NSF, NASA, NOAA, DOE, and ONR, but also from international resources 
such as APEC climate center, Korean MEST (Ministry of Education, Science and Technology), 
CMA (China Meteorological Administration) and Korean National Science Foundation.  

The attached Figure 1 illustrates the year-to-year change of the Department’s extramural grants 
from 2001 to October 2012. For comparison, funds from the state government are also shown in 
Fig. 1. There is an overall increasing trend of the Department’s extramural funds since 2001. 
This increasing trend is in contrast to stable or even slight decreasing funds that UH received 
from the State. For the period of 2007-2012, the last 3-year funding has increased by about 50% 
compared to the first 3-year, indicating an overall upswing in the last 6 years. The research 
funding provides sources for supporting graduate students and postdoc fellows.   
 
 



1/9/13   SOEST 2012 Self Study 

4-48 Department of Meteorology 

3. What is the average research workload? 

As in the rest of SOEST, UHMET faculty are considered to be 50 percent researchers.  
However, individual workloads vary as a function of academic needs (e.g., offering a new 
course) and degrees of grant and service activity.  All faculty teach and the average teaching 
load is one course per semester, and one per year for the IPRC faculty.  All full-time faculty 
advise at least one graduate student and, on average, each faculty member has had three-to-
four advisees during the past five years.   In addition, faculty have served on graduate 
committees.  Nearly all faculty are active researchers and participate in all aspects of academic 
affairs.  All full-time faculty are principal investigators of current or pending extramural grants.  
Graduate student advising is distributed among the faculty based upon student research 
interests.  These interests are often determined at the time of admission.  Students are often 
matched to advisors based upon their applications and acceptance of research assistantships 
from sponsoring faculty. Our research activity is enriched by post-doctoral researcher (53) and 
visiting colleagues (more than 50) from the mainland U.S. and international institutions over the 
last five years.  Some visitors spend one or two years working with faculty on a specific research 
topic. On average, each full-time faculty member hosted approximately five post-docs and four 
visitors.  

4. To what extent are scholarship/research/creative activity linked to improvement of teaching 
and learning? 

The UHMET faculty have introduced current frontier research results to update teaching 
contents and stimulate students’ learning.  For example, Met 616 (Monsoon Meteorology) is an 
innovative course that covers recent research ranging from tropical intraseasonal oscillation to 
interannual and interdecadal variations of the Asian monsoon. This course also provides the 
foundation for theory, modeling, and observational framework for monsoons.  

5. How effectively can department/institute balance expectations of research with 
teaching/mentoring? 

The Department’s emphasis on both teaching and research can be seen from Department’s 
tenure and promotion criteria, which states that the teaching and research have equal weight in 
faculty tenure and promotion application. For tenured faculty, the Dean conducts a post-tenure 
biennial evaluation. The purpose of this post-tenure evaluation is to evaluate the performance of 
tenured faculty in both teaching and research in every two-year period, to ensure continuous 
growth of tenured faculty.  

The department developed course evaluation forms for each of graduate and undergraduate 
course. At the end of each course, students are requested to fill in the evaluation forms and 
quantitatively evaluate the performance of the instructor(s). These completed evaluation forms 
are kept in the Department Office for record and for future improvement of the course by the 
instructor(s). 
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The Department’s vital research relies on both the faculty and graduate students. In addition to 
supervising undergraduate and graduate students within the Department, many faculty 
members also mentor a number of visiting junior faculty/researchers and PhD students from 
various countries such as Japan, China, and South Korea.  

6. To what extent are adjunct faculty used in teaching? 

We have no adjunct professor. 

7. Recruitment and retention efforts 

During 2007-2012, two faculty members left the Department. Dr. Vaugh Philips was an Assistant 
Professor on probationary period. His appointment was terminated in 2010 due to failure in 
meeting university’s teaching expectation and incidents with a number of sexual harassment 
accusations. Dr. Shangping Xie is our outstanding colleague who had been offered a Chair 
Professorship by Scripps Oceanography Institute in spring 2012. The Dean made the best 
possible counteroffer to retain him.  But the offer was declined and he left our department on 
Nov 1 2012 with a leave-without-pay status for one year.  

Two new faculty positions were 
advertized in 2011. Sixty five applications 
were received. The department recruiting 
committee carefully reviewed all 
applications and six candidates were 
invited for a campus visit and interview in 
the fall semester of 2011. The recruitment 
was successfully accomplished with two 
new Assistant Professors being recruited. 
Dr. Michael Bell and Dr. Jennifer Small 
joined the Department on July 31t 2012. 
Both of them are young talents and very 
energetic. They are specialized in 
Physical Meteorology, an area of critical 
importance to our program. The 
Department has been weak in Physical 
Meteorology for several decades. The two 
new faculty members’ complementary strengths have filled in this critical area very well. Dr. 
Small is the first female tenure track professor in the program since its inception in 1958.  Drs. 
Bell and Small submitted their CAREER research and teaching development proposals to NSF 
immediately upon beginning their appointments. Both have started to teach courses in Fall 
2012.  These two young faculty members have significantly enhanced the department’s 
teaching and research. 
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8. List faculty awards and recognitions 2007–2012 

There are a number of distinguished awards have been obtained by our faculty. Two faculty 
members (Drs. Steven Businger and Bin Wang) were elected Fellow of American 
Meteorological Society (AMS) in 2009 for their outstanding research and community service. Dr. 
Businger received UH Mānoa Chancellor’s Citation for Meritorious Teaching in 2011. Dr. Bin 
Wang received “Scientist of the Year” Award 2011-2012 ARCS (Achievement Awards for 
College Scientists) foundation Honolulu Chapter, in May 2012. The National Science Council in 
Taiwan recognized Dr. Chu as Chair Professor in 2012. 

9. CVs for each faculty are attached 

4.3 Academic Programs 
4.3.1 Curricula 

1. What actions were taken in response to previous program review recommendations?  What 
has transpired in the unit since submission of your one-year progress report following the 
previous program review? 

The most recent Program Review occurred in Spring 2001, with the Department Self-Study 
submitted in January 2001 and an update on the self-study covering January 2000 – January 
2001. 

 The Department addressed the 
curriculum concerns. These 
concerns were discussed in 
detail at faculty meetings and 
the problems (and individuals 
involved) identified and 
addressed.  We also generated 
several additional advanced 
graduate-level courses in 
Climate Dynamics, Climate 
Variability, Tropical Cyclones, 
Statistical Meteorology, and 
Numerical Weather Prediction.   

We re-sequenced the offerings of the undergraduate “core” offerings, in part so that 
undergraduates could begin their Meteorology curriculum in the sophomore year with a general 
introductory course (MET 200) in the fall semester and Atmospheric Physics (MET 302) in the 
spring.   

Over the past decade, the faculty have repeatedly discussed the long-standing issue of the 
ability of our undergraduate majors to apply their formal mathematics and physics preparation to 
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Meteorology courses.  Additionally, the Department Computer Laboratory, used primarily by 
undergraduates, has been upgraded twice:  first to Macintoshes and in 2012 to Linux-based 
PC’s. 

2. How are disciplines changing, and what research/data support these changes? 

Global warming and climate change have become much more visible as societal concerns have 
increased, nationally and internationally, with a significant increase in federal funding.  Our 
graduate-level courses have expanded in those areas as Meteorology faculty, both those 
associated with IPRC and one or two outside of IPRC, are significantly involved in researching 
the implications of climate change for regional scales, monsoon circulations, and tropical 
phenomena.   

3. To what extent are scholarship, research and creative activity linked to the curricula? 

Scholarship and research are primarily integrated into the graduate curriculum.  The graduate 
core curriculum consists of Synoptic Analysis Laboratory (either MET 412:  Meteorological 
Analysis Lab or MET 416:  Tropical Analysis Lab) and three 600-level courses: 

MET 600 Atmospheric Dynamics I, MET 610 Tropical Climate and Weather, and MET 620 
Physical Meteorology. 

Recent research is integrated into elective graduate courses by faculty in their academic 
specialties, including: 

• MET 601 Atmospheric Dynamics II 

• MET 606 Cumulus Dynamics 

• MET 607 Mesoscale Meteorology 

• MET 614 Tropical Cyclones 

• MET 616 Monsoon Meteorology 

• MET 631 Statistical Meteorology 

• MET 632 Advanced Statistical Methods in the Geosciences 

• MET 665 Small-Scale Air-Sea Interaction 

• MET 666 Large-Scale Ocean-Atmosphere Interactions 

• MET 702 Numerical Weather Prediction 

• MET 704 Climate and Climate Variability 

• MET 706 Tropical Climate Dynamics and Modeling 

• MET 708 General Circulation of the Atmosphere 

Such specialty graduate courses are often introduced on a provisional basis through the 
mechanism of MET 752:  Special Topics in Meteorology. 
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Newly recruited faculty are encouraged to develop a graduate course in their specialty.  For 
example, Prof. Michael Bell, who arrived in July 2012, has recently proposed a 600-level course 
that focuses on Radar Meteorology. 

4. In what ways have courses and programs been modified to reflect new knowledge and/or 
changes in the needs of society? 

In the undergraduate curriculum, MET 310: Global Environmental Change has been added 
since the last review. MET 310 was added in order to offer undergraduates the opportunity to 
study a range of processes/problems that negatively affect the natural environment and the two-
way interactions between human activity and the changing environment. 

MET 320: Programming for Meteorologists was also added in the past decade in order that 
undergraduates may learn computer programming methods and applications that are relevant to 
the profession of meteorology.  MATLAB is the primary programming tool. 

Graduate courses, particularly beyond the core sequence, are continuously updated with state-
of-the-science knowledge. An example of MET 616 was presented in section 2.4. 

5. In what ways have resources been shifted to respond to these changes? 

The Dean of SOEST has committed significant resources to upgrading the Department’s 
Computer Laboratory, which is used mostly in undergraduate courses, and the Departmental 
facility such as the conference room and the office.  The Dean also committed start-up funds to 
the research programs of our new faculty, with two new Assistant Professors arriving in summer 
2012.  SOEST resources have been provided for the recent acquisition of a receiving station for 
polar orbiting satellites, which is expected to be particularly useful for graduate research. 

4.3.2 Assessment 
6. What are the learning outcomes for each certificate, undergraduate and graduate 
program?  How has the department ensured that its degree and certificate programs remain 
rigorous and aligned with educational objectives? 

Bachelor of Science (BS) 

Students earning the BS degree in Meteorology are expected to: 
• Apply physical principles to explain the thermal structure of the atmosphere. 

• Describe atmospheric circulation systems. 

• Develop and explain a forecast in the short to medium (time) range. 

• Know the design and use of instrumentation, computer software, and data interpretation 
methods in atmospheric studies. 

• Be able to explain ideas and results through written, numerical, graphical, oral and 
computer-based forms of communication. 
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• Be adaptable to new avenues of scientific inquiry which offer interdisciplinary and 
practical applications to commercial and public needs for atmospheric studies. 

Master of Science (MS) 

Students completing the MS in Meteorology are expected to: 

• Demonstrate empirical knowledge of atmospheric phenomena. 

• Understand the current state of basic theory used to model such phenomena. 

• Be able to conduct novel research in significant problems in the atmospheric sciences 
with modest support from more advanced scientists. 

• Communicate both orally and in writing with at a high level of proficiency. 

• Possess professional skills to solve real world problems in the field. 

Doctor of Philosophy (PhD) 

In addition to the outcomes listed for the MS, students completing the PhD are expected to be 
able to conduct independent, original research on significant problems in the atmospheric 
sciences.  

7. What indicators and sources of evidence do you use to assess whether students develop 
core learning abilities and competencies before they graduate? (Please summarize assessment 
findings.)  How have these findings led to modifications in your curricula? 

For undergraduates, we use MET 412 (Meteorological Analysis Lab) and MET 416 (Tropical 
Analysis Lab) as integrating capstone experiences.  Every undergraduate major must take one 
of these two courses in their junior or senior year, and we encourage students to enroll in both.  
MET 495 (Undergraduate Thesis) is an elective capstone course, but the majority of majors 
choose not to write a thesis. 

Outcomes 1-6 of the BS program are addressed primarily in individual courses: 

• MET 101L, 200, 302 

• MET 200, 303, 402, 406, 412, 416 

• MET 412, 416 

• MET 305, 320, 405, 412, 416 

• MET 412, 416 

• MET 310, 402, 406 

The MS thesis and Ph.D. dissertation are the primary assessment tools for evaluating the 
scholarship of graduate students.  [There is no non-thesis option for MS students in 
Meteorology.]  For the Ph.D. program, the Comprehensive Exam is used to ascertain the 
student’s comprehension of the broad field of meteorology and thus to ensure that the student is 
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well prepared for Ph.D. research. The Comprehensive Exam consists of both a written 
component and an oral component and must be taken no later than the 24th month in the Ph.D. 
program.  Additionally, each Ph.D. student is required to submit a written research prospectus 
to, and obtain the approval of, his or her dissertation committee. 

In brief, outcomes 1-5 in the MS program are assessed by: 

• Performance in core courses 

• Performance in courses 

• Synthesis of a written thesis 

• Performance during public presentation (MET 765) and the thesis defense 

• Quality of critical data analysis and interpretation in a written thesis 

8. How would you assess the role general education plays in preparing your 
undergraduate students for the major(s)?  In what areas are students well prepared?  Where 
do you see deficiencies? 

Meteorology (atmospheric science) is a 
highly interdisciplinary subject.  It relies 
heavily on mathematics and the 
physical and chemical sciences, as well 
as computer science. Undergraduate 
majors are required to take four 
semesters of calculus, a computer 
science or programming course, two 
physics courses with their labs, and two 
chemistry courses and a lab.  
Additionally, fifteen credit hours of 
electives are required from physical and 
mathematical sciences (e.g., 
engineering, geography, geology and 
geophysics, information and computer sciences, mathematics, oceanography, physics, and soil 
science). 

Written and oral communication skills are particularly important in this applied science field.  
Undergraduates appear to be well prepared by the general education requirements.  

9. To what extent does the faculty regularly engage in discussing effective approaches to 
assessing teaching and learning within the department? 

The faculty rarely discusses assessment as a group. 
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4.3.3 Graduation Rates 
10. What factors prohibit students in your major(s) from graduating in 4 years?  What data 
support these assumptions? 

Because our science depends on calculus-based physics, it is necessary that students begin 
their calculus and physics sequences in their freshman year.  Those students that are not ready 
to begin these courses early on, or who must repeat a course, or who transfer to UH Manoa 
from a community college or from outside Hawaii without adequate preparation, are likely to 
need more than four years to complete the undergraduate degree.  The necessity for a rigorous 
sequence of courses is driven by the professional requirements of a primary employer of our BS 
majors, the National Weather Service, and by the standard prerequisites for MS programs to 
which Meteorology majors aspire. 

Students must succeed in a significant number of mathematics and physics preparatory courses 
as pre-requisites (or co-requisites) for the meteorology curriculum.  For example, PHYS 170 
(Physics 1) and MATH 241 (Calculus 1) are prerequisites for the introductory MET 200, which 
should be taken in the Fall semester of the sophomore year.  PHYS 272 and MATH 242 are 
prerequisites to MET 302 (Atmospheric Physics), which is taught in the Spring semester 
(sophomore year).  Four semesters of Calculus are prerequisite to MET 303 (Introduction to 
Atmospheric Dynamics), generally taken in the Fall semester of junior year.   

It is still possible to graduate in four years with a delay of MET 303 and/or the follow-up MET 
402 (Applied Atmospheric Dynamics) to the senior year.  Hence we have built in some flexibility 
for the students, which were accomplished early in the past decade by advancing MET 200, 
302, 303, and 402 by one semester in the standard curriculum.  Students are  strongly 
encouraged to complete MET 303 in the junior year, particularly so that they have the 
opportunity to take both capstone laboratory courses, MET 412 and MET 416. 

11. How does the department ensure that its programs can be completed within a timely 
manner?  What is the rotation for required courses in your majors? 

Please refer to the discussion in 3.10 above.  Additionally, MET 305 (Meteorological Instruments 
and Observations) and MET 405 (Satellite Meteorology) are offered in alternate years in the Fall 
semester.  The two synoptic laboratory courses, MET 412 and MET 416, are offered in alternate 
years in the Spring semester.  In recent years, both MET 200 and MET 310 have been taught in 
both Fall and Spring semesters, since they service both Meteorology and Global Environmental 
Science majors. 

12. Assess the overall health of your academic programs 

Both the undergraduate BS program and the graduate MS and Ph.D. programs are very healthy.  
Our graduates find employment in the National Weather Service, the Air Force as weather 
forecasters, and private industry (as in non-governmental personnel in operational government 
agencies).  A significant number of our BS majors continue on to graduate school.  Many of our 
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international Ph.D. graduates have obtained green cards and pursued careers in the U.S.  Some 
becomes faculty member in US universities or universities of other countries. 

4.4 Students 
The department offers both undergraduate (BS) and graduate (MS and PhD) degree programs. 
The BS degree qualifies graduates for professional appointment to civilian, military and federal 
weather services. Since 1965 the University has been a member of the University Corporation 
for Atmospheric Research, in effect, accrediting our graduate program. Today the department 
has 12 undergraduate and 28 graduate students, and it is part of one of the world’s most active 
schools in the geosciences - the University of Hawai‘i School of Ocean & Earth Science & 
Technology (SOEST). 

4.4.1 Undergraduate Students 
Academic records and student quality 

There were 21 undergraduate majors registered for Spring 2012. We had the highest registered 
undergraduate majors of 41 in Fall 2007 and second highest of 34 in Spring 2008 in the past 5 
years. Since 2009 the number decreased to a level around 20 (19-24) each semester. The new 
enrollment has been also declined since 2008. Although the actual reason for the decline is 
unclear, it might reflect the nationwide economic situation in recent years. The situation is 
expected to be improved in the coming years.  

We are fairly liberal in admissions policy. We defer to Admissions and Records for Freshman 
and Transfer admissions and accept students from within UHM with 2.0 Grade Point Averages 
(GPA's) though we closely examine their records and pay attention on the prerequisites for our 
undergraduate program. 

The internal transfers had GPA's ranging from 2.57 to 3.65. The median GPA's for the entire 
population is 2.75. In 1989 we reported averages as 2.7 for entry and 2.7 for exit. As in1989 
there has been little change in objective measures. The students come from a variety of 
backgrounds and often have inadequate preparation at time of declaration. This is especially 
true for mathematics and physics skills. We strongly practice truth-in-advertising and warn the 
incoming students of the stringent requirements but we normally will give them the opportunity 
to succeed. 

Attrition Rates 

The attrition rate for undergraduates is high but has been much improved in the past five years 
compared to 2000. Before 2000, less than 50 % graduated. This rate has increased to more 
than 60% (46 new enrollments with 28 graduated) since Fall 2007. This is indeed an indication 
of the improvements of our undergraduate program in recent years. For those students who do 
not graduate, they normally fail due to problems in mathematics and physics. We carefully 
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advise these students and review calculus and basic physics in relevant courses, in particular 
for MET 302, MET 303 and MET 402.  

Student Advising 

Yuqing Wang became undergraduate advisor in Spring 2012 replacing Steve Businger who had 
performed in that role since 2006. Yuqing Wang works closely with director of the SOEST 
undergraduate student services. We require advising each semester and most students comply. 
We require all new incoming undergraduate students to participate in the mandatory SOEST 
Orientation in each semester and provide guidance for the four-year plan. We recently revisited 
our curriculum and program sheet. We plan to have mandatory meetings (such as the annual 
interview) between our advisor and the majors more often. This is expected to allow the student 
to be advised in a person-to-person basis. 

Average time for completion of degree 

The typical baccalaureate student completes our major requirements in two to three years. Their 
overall tenures at UH tend to be fairly long (greater than five years). In addition to campus wide 
issues such as finances, part-time 
employment and availability of courses in a 
tight-budget environment, lack of 
preparation is a major and standard 
problem. There are two situations: 

1 The student who takes up to 3 
semesters to pass a required Math 
course. Our first serious major 
course (MET 302) requires Math 
241 through Math 242 and higher 
Math is even desirable. 

2 The students who drifted within the 
undeclared student population and 
avoided science courses prior to 
their "conversion experience". 

Once a student is qualified for MET 302 they progress fairly quickly through the "meat" of the 
major curriculum. 

Where have they gone? 

We have surveyed the last four years of graduates. (This is part of a biennial survey conducted 
by the atmospheric and oceanic community.) Of our 12 BS graduates: 3 are in civilian 
government, 1 is in the private sector, 5 are pursuing further education, 1 has moved into other 
fields, 2 are unknown. 
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There seems to be a supply-demand balance within Meteorology. Prospects for research 
scientists are particularly good as several national and international programs in climate study 
and prediction are growing. On the other hand, opportunities with NWS peaked in the 1990's 
with the modernization of the agency. Hiring now has dropped to fairly low levels. We are 
fortunate in having a strong working relationship through the Honolulu Forecast Office. A good 
number of our local students have been afforded career opportunities through cooperative 
education programs. We hope similar possibilities will develop with the Joint Typhoon Warning 
Center, which has been based in Honolulu since 2000. 

4.4.2 Graduate Students 
Student records and quality 

The department offers Master of Science (MS, Plan A only) and Doctorate (Ph.D.) degrees. 
Through courses in dynamic, synoptic, and physical meteorology, students develop a strong 
foundation in tropical meteorology, the department’s special field, and are prepared to do 
research in the atmospheric sciences.  Our students come from Hawai‘i, from the US mainland 
and from other countries. The main qualification to join our program is good performance in an 
undergraduate program that includes basic training in mathematics (at least through differential 
equations) and physics. Some of our graduate students have come to us with undergraduate 
degrees in atmospheric science, but many others have come with undergraduate degrees in 
physics, chemistry, mathematics, engineering or related subjects, and without any prior courses 
in meteorology. 

We don’t require GRE for MS student but follow UHM practice for PhD applicants.  We look 
closely at GRE quantitative and Analytical Scores and for Foreign PhD applicants and require a 
TOFEL core at 560 of the old scale or above 90 of the new scale for all foreign applicants. The 
percentage of students over the last four years who graduate with an MS and continue on to do 
a Ph.D. in Meteorology at UHM is 36%.  All three (3) MS Meteorology students graduating this 
Fall 2011 have decided to enter into the Meteorology Department’s Ph.D. program.   

Our current graduate student population can be characterized as active, capable and 
productive. They are a diverse group contributing to a collegial environment within the 
Department.  

Recruitment of graduate students to the program 

The number of applications fluctuates from year to year. Averaged over the last 5 years these 
were one hundred eleven (111) and sixty eight (68) for MS and Ph.D., respectively. The 
percentage of applications accepted was 30% and 29%, respectively.  

The number of applications accepted is a function of the funds available. In past years 
practically all acceptances have been made with an offer of funding from either internal 
resources, or the student had secured an external scholarship. Of the present twenty eight (28) 
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students, twenty four (24) are employed as an RA on research grants, 2 are employed as TAs, 
and two have scholarships.  

We believe we offer an attractive graduate program to the top students looking to study in the 
US. The relatively high acceptance rate of 30% reflects this. We also attract a number of 
international students. About 50% of enrolled graduate students were international.  The 
department, because of its high national and international reputations of its faculty, has been 
able to attract large pool of quality applicants and has been able to support a good-size 
graduate program.  We expect the program to have further growth with recent two new hires into 
the faculty.  

Student advising and mentoring 

Since 2007, we have Dr. Y-L Chen, P-S Chu, and F.-F. Jin serving as the graduate chair that 
interviews and advises every new graduate students.  Graduate advising is divided among the 
faculty based on student research interests.  Most of the graduate students are supported by 
RAs.  The advisors are normally principle investigators of the supporting grants.  Graduate 
students under TA or Department fellowships are advised and mentored by Chair or Graduate 
chair until the students find his her permanent adviser.  In general our faculty members have 
been always supportive to academic needs of all graduates by active involved in thesis 
committees or in their daily active academic interactions throughout the department.   UHMET 
has been reaching out to other departments including Oceanography, Geography, Math, and 
physics etc to serve on our graduate thesis committee to allow our student have broad exposure 
to the faculty across the campus.  

Departments of Meteorology and Oceanography of SOEST have a number of courses that have 
been well attended by graduate students from both departments.  

Student Governance 

The Department has a graduate student representative who can participate in new faculty hiring, 
student office assignment and coordination etc. 

Students can directly approach to individual faculty member and/or graduate chair for 
complaining about fairness of grading and other minor matters.  Grievances of serious manners, 
such as those related to sexual harassment complaints, are dealt with following SOEST or UHM 
procedures.  

4.4.3 Student Outcomes and evaluation 
Pathways and time to completion 

The pathways for MS and Ph.D. to achieve the outcomes as listed in Table 1 are detailed in the 
Meteorology Graduate brochure. In essence these include satisfactory completion of core 
courses, elective courses and other requirements, oral presentation, and the completion of a 
thesis or dissertation. 
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The average time to completion over the last 5 years is 2.96 years for MS and 6.54 years for 
Ph.D. Both are comparable with the UHM averages which are at 2.99 and 6.58 years, 
respectively. 

Career paths 

Of the 40 students who have 
graduated with an MS or Ph.D. in 
Meteorology, most have continued 
to work within the field, either in 
government agencies, private 
industry, or within UH and other 
academic institutions.  

Importance of the program 

With an increased awareness of the 
impact of the weather and climate on the health and safety of humans and on the environment 
and economy, the fragility and vulnerability of the environment, and threat due to global 
warming, there is an increased need for people at the State, National and International level with 
appropriate skills in understanding and monitoring the weather and climate variability and 
changes, and the ability to give informed advice. The employment record of our graduates, the 
majority of whom are employed in related jobs, strongly suggests the meteorology graduate 
program is helping to fulfill that need. 

There is a strong connection of the graduate program with the research programs of the 
Department, as highlighted by the large percentage of graduate students who are employed as 
an RA (86%). The research conducted by graduate students towards fulfillment of their degree 
makes a significant contribution to the research of the Department as a whole. Graduate 
students are thus able to contribute directly to weather and climate related issues at the State, 
National and International level. 

Lastly, working in a Department with strong research credentials gives students the opportunity 
to not only conduct cutting-edge research but also present their work at collaborating institutions 
and national and international meetings. Many students have gained a good national and 
international reputation in their own right by the time they graduate. This helps them greatly in 
terms of finding future employment, and allows them to gain standing at an early stage in their 
careers. 

4.5 Staff Support and Facilities 
1. Assess the continuing adequacy of physical and staff resources. Identify space and 
equipment managed by units that support research and instruction. 
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Physical and staff resources are adequate for meeting the instructional and research goals of 
the department. The department's physical resources consist of faculty offices, staff offices, 
classrooms, a student lounge, a collection of scientific instruments, and an IT infrastructure that 
consists of servers, computing clusters, workstations, desktop computers, laptops, and tablet 
computers. The department's staff resources consist of its faculty, researchers, office manager, 
administrative support specialist, IT specialist, and clerical student employees. 

Office and Classroom Space 

The total amount of space available to the department has not changed since the last self-study. 
The department manages 10,700 sq. ft. in the HIG building, which includes two classrooms, the 
department office, a conference room, and a student lounge, as well as offices for faculty and 
researchers. Faculty offices comprise about 26 percent of the department total space. The 
standard HIG office is about 220 square feet. Most of the faculty, graduate students, and visitors 
(including post-doctoral fellows) occupy this space. Post-docs and visitors typically share 
offices. In addition, four faculty members have offices in IPRC in the POST building. 

Scientific Instruments 

The department owns two radiosonde receiving stations, 
radiosondes, and atmospheric balloons for use in MET 
101L and MET 305. Smaller meteorological instruments 
include thermometers, barometers, anemometers, 
psychrometers, pyrometers, radiometers, and 
miscellaneous lab equipment. The scientific 
instrumentation allows for hands-on classroom and 
campus weather measurements and limited field 
experiment capability. 

Information Technology and Computing Systems 

Meteorology is a data intensive and computer intensive 
discipline, and department computing resources have 
continued to grow since the last self-study. All faculty have 
desktop computers, laptops, or workstations. In addition, 
the Dean of SOEST recently provided each faculty member with the Apple iPad tablet computer. 

The department's 'computing commons' consists of the VisionLab, the department's computer 
lab located in HIG 310, and equipment located near the student lounge in HIG 376. The 
VisionLab is equipped with 13 computers running linux and various scientific applications and a 
color printer. The student lounge also has two linux/unix systems available for student use, as 
well two departmental color printers and two departmental black & white printers. 

Many faculty members have provided computers to the graduate students they advise. 
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The department also shares space with other SOEST departments in HIG 319 where various 
servers and computing clusters are housed and jointly managed with SOEST's RCF. Two 
servers, uila and kahi, provide a 20TBs of space for home directories. In addition, several faculty 
members have data servers and computing clusters for their projects. 

2. In what ways does the department support and continue to develop non-academic staff (APT, 
civil service) in a manner that encourages their effectiveness and further unit mission? 

Senior staff within the department and within the school provides on-the-job mentoring for the 
non-academic staff. The school also holds administrative workshops for administrative 
personnel. The UH system also provides training sessions on various topics such as the new 
financial system. 

The Department also takes advantage of outside training opportunities. In 2007 the newly hired 
IT specialist was sent to UCAR in Boulder, Colorado, for training on software and data streams 
provided by UCAR's Unidata project. 

Staff may also avail themselves of the staff tuition waiver to take up to six semester-hours of UH 
classes per semester. 

3. Is the ratio of APT/Civil service to faculty sufficient to achieve department mission and goals? 

The current ratio of approximately 1 non-academic staff to 4 faculty members is sufficient to 
achieve department goals. The staff responsibilities are specialized and distributed among the 
office manager, administrative support specialist, IT specialist, and clerical student employees.  

4. Provide a list of staff awards and recognitions, 2007-2010. 

Although the support staff has performed exceptionally during this period, no external awards 
have been granted. 

4.6 Extension and Outreach 
Our small department makes a major contribution in outreach and assistance to the community 
in Hawaii, among our Pacific island neighbors and in the broader world.  Our unique position as 
the leading Pacific basin center of meteorological expertise has led us to become a provider of 
an array of important services to our State and to the broader Pacific community.  As well, our 
faculty play important service roles in the national and international science communities.  
Sections 6.1-6.7 describe a number of major ongoing projects providing important services to 
the community that the Met department either leads or helps conduct in partnership with other 
institutions.  Section 6.8 provides a brief summary of our faculty members’ service activities in 
the research community. 

4.6.1 Experimental Operational Forecasts for Hawaii  
An experimental high resolution daily computer forecast of the weather around the Hawaiian 
Islands is now performed regularly by the department in collaboration with National Weather 
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Service colleagues in Honolulu and on the US mainland.  The resulting numerical forecasts are 
used by the Honolulu Weather Forecast Office as input towards producing the official weather 
predictions for Hawai‘i.  The forecast meteorological fields are also used as input to forecasts of 
ocean currents by the Pacific Islands Ocean Observing System (PacIOOS).  

4.6.2 Pacific ENSO Applications Center   
The Pacific El Niño Southern Oscillation (ENSO) Applications Center (PEAC) is a cooperative 
program involving the UH Meteorology Department, JIMAR, the National Weather Service 
Pacific Region and the University of Guam.  PEAC provides experimental climate forecast 
products and outreach to the governments and communities of the US Affiliated Pacific Islands.   
PEAC produces a monthly discussion of the current state and prognosis for the ENSO PEAC 
makes available easy-to-interpret probabilistic seasonal forecast for rainfall and sea level 
pressure for each island group on their web site.  PEAC publishes a monthly newsletter Pacific 
ENSO Update.  PEAC represents a key element of the NOAA Climate Services for the insular 
Pacific. 

4.6.3 Hawaii State Climate Office   
The Hawaii State Climate Office (HSCO) was established within SOEST in January 2000, a time 
when the State Department of Land and Natural Resources (DLNR) Water Commission Office 
transferred all its functions to the UH.  Prof.  Pao-Shin Chu has served for the last decade as the 
Hawaii State Climatologist, a member of the American Association of State Climatologists.  The 
HSCO provides services to various users concerning weather and climate data and information 
in Hawai‘i and elsewhere.  Clients include other departments in UH, farmers, ranchers, police, 
law firms, military, large corporations such as the Hawaiian Electric Company, federal agencies 
such as USDA and USGS, the City and County of Honolulu, and many State departments (e.g., 
DBEDT, DOH, DLNR, DOA, State Attorney General Office).  The State Climatologist also serves 
on the Hawaii State Drought Council Water Resources Committee, advising the Governor’s 
Office about the status of drought conditions and their outlooks.    

4.6.4 UH Weather Server 
The Meteorology Department Weather Server has provided web access to real-time weather 
data, including satellite imagery, radar data, and model output for almost two decades.  The 
Weather Server has become a popular site with the broader community.  The business 
community, and in particular those businesses that are weather sensitive have increasingly 
come to rely on our Weather Server in the conduct of their business, as reflected in the number 
of emails of inquiry that we receive when the server occasionally goes down.  In times of intense 
public interest in developing severe weather, notably when tropical cyclones approach Hawaii, 
the NWS web site can become overloaded and our site can serve an important function of 
getting forecasts and advisories out to the public.   
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4.6.5 Real Time “Vog” Analyses and Forecasts 
Vog (“volcanic smog”) is created when volcanic gases (primarily oxides of sulfur) react with 
sunlight, oxygen and moisture.  Vog includes sulphuric acid droplets and other sulfate aerosols. 
Vog from the active volcanos on the Big Island affects on occasion all the islands in the State of 

Hawaii and has negative impacts on 
agriculture and human respiratory health 
and comfort.  Vog has been a particularly 
severe problem since 2008 as the level of 
volcanic emissions has picked up.  Despite 
the well-publicized concerns with vog in 
Hawaii, until recently there was only 
extremely limited real-time information about 
vog available to the public.  Starting in 2011 
the UH Meteorology Department filled this 
major need by producing experimental real 

time model analyses and forecasts of vog, posted on the UH Weather Server. 

4.6.6 Support for the Mauna Kea Astronomy Enterprise 

The summit of Mauna Kea is home to many of the world’s most important astronomical 
observatories.  The overall management of the Mauna Kea observatories is conducted by the 
University of Hawaii’s Institute for Astronomy (IFA).  The success of astronomical observations 
on Mauna Kea is strongly influenced by weather conditions.  Even during cloud-free periods, 
astronomical observing quality varies substantially due to changes in the vertical profiles of 
temperature, wind, moisture, and turbulence.  To facilitate optimal use of the telescopes and to 
support operational safety on the summit, the MET Department partners with IFA in the Mauna 
Kea Weather Center which provides weather data and forecasts to the observatories.  An 
operational mesoscale numerical modeling effort provides crucial forecast guidance for 
astronomical image quality during prevalent fair weather and warnings of adverse weather.  Of 
the existing telescopes on Mauna Kea, several have multiple instruments or detectors mounted 
simultaneously, increasing the observational choices and thereby also increasing the utility of 
the custom weather forecast products provided by the newly established Mauna Kea Weather 
Center.   Summit temperature forecasts allow mirrors to be set to the ambient temperature to 
reduce image degradation.  Precipitable water forecasts allow infrared and submillimeter 
observations to be prioritized according to atmospheric opacity.  The Mauna Kea Weather 
Center experience is described in an article in the Bulletin of the American Meteorological 
Society. 

4.6.7 Partnering for Professional Education of the People of the Insular Pacific  
As the leading meteorological education and research institute in the Pacific basin we have a 
special role in educating meteorologists from the insular Pacific.  In collaboration with the NWS 
and JIMAR, the MET Department contributes to the operation of a Pacific Training Desk at the 
Honolulu Forecast Office.  This aids the training of operational forecasters from less developed 
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countries in the Pacific region, including those from Pacific island nations.  In addition, the 
department partners with NWS in a small program  to support young Pacific Islanders to study 
for the BS in Meteorology at UH.  There are 8 NWS Weather Forecast offices (WFO) or Weather 
Services Offices (WSO) across the American-affiliated Pacific and UH Meteorology graduates 
are very prominent as the leaders and other employees of these offices.  An outstanding 
alumnus of the UHMET Department, Johnson Elimo, the current Governor of Chuuk (Federated 
States of Micronesia, FSM), is a personification of our department’s reach across the insular 
Pacific.  Governor Elimo began a career in local government and politics after serving for some 
years as a NWS forecaster in Federated States of Micronesia.   

4.6.8 Service to the National and International Science Communities 
Our faculty are very active in service roles within the geosciences community in the United 
States and internationally.  Our faculty have served, and currently serve, as editors or editorial 
board members for important professional journals published in the US and other countries.  
Our faculty are well represented as leaders and members of national and international scientific 
committees.  The energetic participation of our faculty in these activities has allowed our small 
Department to have a rather high profile in the scientific community.  Highlights of these service 
activities are presented in the faculty CVs in Appendix 4.1. 

The University of Hawaii has been a member of UCAR since 1965 and UHMET Department 
faculty have a long record of service to UCAR and NCAR. Specifically during the last five years 
UH MET faculty have been very active in serving on, and chairing, UCAR and NCAR 
committees. During this period UH faculty have served as chairs of the UNIDATA Policy 
Committee and the NSF-NCAR Facilities Advisory and also have served on External Advisory 
Panels for NCAR Labs and Institutes.   

4.7 Concluding Statement 
4.7.1 Overall Assessment of the Department 
Strengths 

1. UHMET has built an enviable national and international reputation for research and 
education. The department has vigorously maintained its curricula at both the 
undergraduate (BS) and graduate (MS and PhD) levels.  The BS program is designed to 
allow different career paths for our undergraduates. The degree and core course 
requirements are reviewed and updated from time to time to reflect new knowledge and 
in the changing needs of society. Working in a department with strong research 
credentials, our students also have the opportunity to conduct cutting-edge research in 
our areas of expertise including tropical meteorology, hurricanes, monsoon circulations, 
Hawaiian weather, climate, etc. ranging from local scale, mesoscale, synoptic, to 
planetary scale.  The UHMET faculty have also introduced new findings from our own 
frontier research to improve teaching and learning. 
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2. The arrangement of the co-location of the NWS-Honolulu Weather Forecast Office 
(WFO) with UHMET on campus has been a success.  UHMET students have worked 
within WFO; NWS Fellows (graduate students supported in-lieu-of rent funds) have 
completed MS thesis on applied forecasting topics.  Faculty members have joined the 
WFO staff in special research efforts funded by the Cooperative Meteorological 
Education and Training (COMET) program to transfer research findings that would 
benefit WFO operations.  Occasionally, students working on tropical cyclones have the 
opportunity to work at the Joint Typhoon Warning Center, Pearl Harbor. 

3. The UHMET faculty have been very productive in research as evidenced by the number 
of referred articles published in international 
journals and book chapters with high citation 
rates.  All faculty are active in research with 
extramural funding exceeding $16 million 
dollars during 2007-2012.  Three faculty 
members are AMS fellows.    

4. The advent of IPRC in late 1990s has allowed 
for hiring of four additional outstanding young 
or mid-career meteorology faculty members 
specializing in modeling and diagnostic studies 
of climate variability and global change with a 
focus on the effects on the Asia-Pacific Region. 
The climate study program in our department 
has gained prominent recognition worldwide.  

5. The UHMET faculty have been highly active in 
international collaborations and led several 
large international research projects, which 
include those with a focus on climate prediction 
and predictabilities studies.  In addition, our 
faculty members have been active in hosting visiting colleagues from various countries 
and conducting international workshops and conferences on campus to enhance 
research collaborations.   

6. Our faculty are very active on service to the national and international science 
community, including serving as editors or editorial board members of national and 
international professional journals and scientific committees.  Our faculty members also 
have a long record of service to UCAR and NCAR including serving on or chairing 
UCAR/NCAR committees and serving on external advisory panels for NCAR Labs and 
Institutes. 

7. Although our department is relatively small, our unique position as the leading Pacific 
basin center of meteorological expertise has led us to become a provider of an array of 
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services to the State of Hawaii and to the broader Pacific Community as outlined in 
Section 6.1-6.7.  

Weaknesses 

1. The department has continuous negative budget in G-funds over the past 6 years. One 
supporting staff is on casual hire with no steady support from university. To keep the 
routine operation, faculty member had to donate their grant funding. This is not 
sustainable. 

2. The number of undergraduate students has a decreasing trend. The department needs 
to proactively attract freshman students entering UHMET program. Enhancement of our 
undergraduate teaching is needed. 

3. The collaborations among faculty members and within the schools are insufficient. There 
was an attempt to get a big and integrated grant involving multi-faculty members but 
without success.  

4. With the retirement of two affiliated graduate faculty members, Prof. Hubert and Clark 
the department has no faculty expert in atmospheric chemistry. This is a caveat for 
interdisciplinary study of the climate and Earth system changes. 

5. The student body of the UHMET is racially diverse. The department has been making 
progress on faculty gender diversity in the last recruitment in 2012.  Currently, however, 
we lack non-Asian minority faculty and interdisciplinary faculty members. 

6. With the expected increase in visiting colleagues, office space may become an issue.  

4.7.2 Opportunities and Threats 
Opportunities 

Our distinctive strength is tropical weather and climate.  This is an area where we can continue 
to strive and proposer.  UHMET has been very active and strong on international collaborations 
and education.  With our strategic location, we expect UHMET to become a leader and focal 
point of research and education in tropical weather and climate over the Asian-Pacific region. 

The UHMET can continuously expand research horizons to enhance interdisplinary research 
within the school, the University, and national and international communities to tackle problems 
at new science frontiers and meet the needs of society.  With increasing awareness of the 
possible impact of climate change and threat due to global warming on our fragile ecosystems, 
environment, and natural resources, one area that merits further study is adaptation and 
mitigation strategies for local communities to respond to global climate and environmental 
changes. 

Threats 

The main threat is that five faculty members are over 60 years old and a few are in their late 
50’s.  Within 10 years, some of them may retire and the department may face a turnover period. 
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But this could be an opportunity for more healthy development of the program if recruitment is 
adequately done. 

Are you poised to meet these challenges? 

The faculty of UHMET hold the key to meet these challenges with support from the UHM 
administration. The UHMET faculty are working continuously in our strategic area of expertise, 
tropical weather and climate, and are striving to make UHMET a world-class facility in this area 
to serve the increasing needs of society and the broader Pacific Community.  The department 
will need support from administration in terms of supporting staff, office space and continuous 
upgrades of our computing lab and facilities in order to meet educational and research needs 
and to expand research horizons based on our existing strengths.  Recruitment of additional 
outstanding young or mid-career faculty members, especially women and non-Asian minorities 
in interdisciplinary areas is also desirable. 

What is your assessment of how the unit fits in the School? 

Marine sciences and astronomy have long 
been identified by the UHM administration as 
fields of emphasis. The UHMET has strongly 
interacted with Oceanography, especially the 
physical oceanography and atmospheric 
chemistry elements of that department.  
Meteorology is a major component of the 
Global Environment Science BS offered 
through Oceanography.  We also have 
collaborations with the Ocean and Resources 
Engineering and HIGP scientists. 

Identify individuals or groups that the visiting 
team should meet during the campus visit. Identify facilities the visiting team should tour. 

We invite to visit Prof. Businger for synoptic meteorology and the department synoptic Lab, Prof. 
Mike Bell for physical meteorology, Prof. Hamilton and IPRC faculty for climate study, and Prof. 
Chen for local Hawaiian weather study.  
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Table 1 

Upon completion of the Masters program in Meteorology, students will be able to: 

Student Learning Outcome Evaluation Criteria 

• Demonstrate basic empirical knowledge 
of atmospheric phenomena 

• Understand the current state of basic 
theory used to model such phenomena 

• Ability to conduct novel research on 
significant problems in atmospheric 
science with modest support from more 
advanced scientists 

• Communicate both orally and in writing at 
a high level of proficiency 

• Professional skills to solve real world 
problems in the field. 

• Performance in core courses  

• Performance in courses  

• Synthesis of a written thesis  

• Performance and response to audience 
questions during public presentations and 
the thesis defense 

• The quality of critical data analysis, 
interpretation in a written thesis 

Upon completion of the Doctoral program in Meteorology, students will be able to: 

Student Learning Outcome Evaluation Criteria 

• Perform all of the above 

• Comprehensively synthesize, evaluate, 
and interpret the fundamental knowledge  

• Independently construct scientific 
hypotheses and design and carry out 
research to evaluate them 

• Ability to conduct independent original 
research on significant problems in the 
atmospheric sciences 

• As above 

• Performance on the Ph.D. Qualifying 
Exam and the Comprehensive Exam 

• Synthesis of a written dissertation 
proposal which delineates the student’s 
hypotheses and a research plan to 
critically test and evaluate them; ability to 
explain and discuss the proposal to the 
student’s committee after Comprehensive 
exam 

• Examination of the student’s written 
dissertation by their committee 

 


