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1. Triennial Review of the Hydrospheric Atmospheric Research Center (HyARC)

Dr. Wilfried Brutsaert | W.L. Lewis Professor of Engineering, Cornell University and Visiting Professor,
HyARC, Nagoya University Recipient JSPS Award for Eminent Scientists

General Observations and Criteria.

1.

As indicated by its name, the essential function of HyARC is the study of the hydrosphere and of the
atmosphere. The latter comprises the air masses above the Earth’s surface, while the former consists of the
collective mass of water on, under and over the Earth's surface. In other words, the hydrosphere consists
not only of water in the atmosphere and the oceans but also of water in lakes, rivers and groundwater. The
unifying concept that links all of these domains is the hydrologic cycle, that is the never-ending circulation
of water in our environment.

. It is well known that the reputation of any institution and its relative ranking compared to its peer

institutions depends primarily on two factors. These are (a) the scientific productivity (i.e. the number
of research papers in refereed journals) of its staff, and (b) its size in terms of the total number of
senior staff members (i.e. regular permanent academic personnel, such as professors, and associate
professors).

. The ability of a research institution to recruit and retain high quality graduate students is a direct result of

its reputation and a crucial indicator of its health and vigor. However, this ability is not always easy to
express quantitatively by itself, and can often also be inferred, but only in part, from the productivity
mentioned under item 2. above.

Assessment by an Outside Observer

After a sojourn of six months at the Center and following formal presentations on the activities of their

respective groups by (alphabetically) Professors Nakamura, Saino, Uyeda (current Director), and Yasunari, this
reviewer has gained a number of impressions which he will try to describe in what follows. It should be

understood that these impressions are necessarily limited in scope and may actually not be valid at all,
because they came about during a very brief temporary period of residence and without a full understanding
of the complete historical and academic-political background that led to the present situation at HyARC.
Therefore the reader’s indulgence and forbearance are requested, if some of the assessments which follow
happen to be wide off the mark and wrong.

1.

HyARC consists of seven separate labs. Four of them are headed by a Professor and their activities can be
summarized as follows. The Nakamura lab focuses its efforts on the study of meteorological phenomena,
among which mainly precipitation, by means of observations from satellite platforms. The Saino lab is
concerned with biclogical processes related to productivity in the oceans in response to different forcing
functions in the changing climate context. The Uyeda lab has been studying the generation and develop-
ment mechanisms of precipitation systems in eastern Asia. The Yasunari lab has been investigating the
Earth’s climatology with special emphasis on precipitation, vegetation, orography and water balances in
Monsoon Asia and its surrounding areas. The three remaining labs are each headed by an Associate
Professor; their activities are aimed mainly at ecology and hydrometeorology (Hiyama), cloud physics and
chemistry (Ishizaka) and bio-physical oceanography (Morimoto).

On the whole the one unifying theme of the activities of the seven labs can definitely be characterized
as the hydrologic cycle. These activities cover some major aspects of the water cycle, which have a
profound impact on the climate and the human environment. However, their scope appears to be limited
to the so-called “small cycle”, namely the water circulation through precipitation and evaporation
between the Earth’s surface (primarily the oceans, and to some extent, but less so, the continental
surfaces), and the atmosphere. The crucial paths, storages and flows which comprise the “large cycle”,



namely those related to rivers and other landsurface waters, those related to soil- and groundwater, and

also those related to snow and ice, are not covered at present.

A second point is that the research at HyARC is currently mainly directed toward the climate change
implications for the hydrologic cycle. In the past, before climate change became such a hot issue, the
hydrologic cycle was mainly studied in connection with the development of water resources. The need for
further advances in the development of water resources is still as crucial as ever, and has lost nothing of its
urgency. This has certainly been realized at the highest international levels, for example by the World
Meteorological Organization (WMO), which is actively fostering further advances in this field.

2. (a) Upon careful inspection of the publications by the major labs, one cannot help being impressed by the
high productivity of the current staff. Moreover, many of the research papers are being published in
rigorously refereed journals of high quality and of impeccable reputation, and this should attest to the
high quality of the work the staff has been involved in.

As far as this reviewer can tell, the research topics are mostly at the forefront of present
developments at the international level. Many of them also have a strong experimental component
supported by numerical work, and are therefore fully relevant to real-world conditions. All by all, the
productivity at HyARC can be termed excellent.

(b) As of now, the senior staff of HYARC consists of merely four regular Professors. Furthermore, as already
noted under subheading 1 of this section, currently only part of the hydrologic cycle is being covered
by the activities of HyARC. Both of these facts raise serious questions, whether or not HyARC will
continue to be sufficiently viable in the long run to carry out its intended mission (as stated in its name)
and whether or not it has the necessary “critical mass” and visibility to compete successfully with its
peer institutions at the national (Japanese) level.

3. During his six-month stay at HyARC, this reviewer has had the opportunity to interact personally with a
number of graduate students. The impression of the quality of these students conveyed by conversation
and reading of their papers was generally mixed. They all seemed to be quite intelligent; however, some of
them appeared to be better prepared for their specific research tasks than others. This suggests that
HyARC may be experiencing some difficulties in attracting high quality students, who have the proper
background for HyARC's self-proclaimed goals and activities. These difficulties in recruiting may be, if not
the result of, then at least linked to the factors discussed under 2. (b) above.

Recommendations

1. Some means should be found to increase the size and visibility of HYyARC. The reasons for this are first,
that the reputation and ranking of an institution are directly related to its size; and second, that in
accordance with its name and its implied mission, the entire hydrologic cycle needs to be studied, and
not only the water in the atmosphere and partly the ocean, constituting the small cycle. In other
words, this will allow HyARC to attain a critical mass to compete more successfully (for funds and
students) with its peer institutions within Japan (See 2. (b) above); it will also make it possible to
devote due attention to water transport phenomena in the world’s rivers and its surface-, soil- and
ground-waters (See point 1. above).

This reviewer is insufficiently acquainted with the political realities at Nagoya University and in the
academic-scientific world in Japan to be able to suggest specific steps to be taken to increase HyARC's
size and visibility. From discussions with the senior faculty of the Center, it appears unlikely that it will be
possible simply to add more Full Professor positions and/or labs to the Center. However, other possibilities
come to mind.

For instance, the formation of alliances and the formal strengthening of existing ones may be explored to
join with others into a larger unit and perhaps change the name in the process to reflect this and to permit
advertising on a broader scale to attract graduate students more effectively. The possibility may also be
explored to find a new home within a reorganized structure of the University. For example, unlike some other
major universities, Nagoya University does not now have a Geophysics Department; yet, all of the current
research activities of HyARC (including those pertaining to the biological aspects of the hydrologic cycle-cf.
the Biogeosciences Section of the American Geophysical Union, which focuses on “terrestrial, freshwater,
and marine ecosystems”) could naturally be considered legitimate parts of geophysics.
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2. High-quality graduate students with the right background for their chosen discipline are the lifeblood of any
institution of higher learning. Therefore their recruitment and retention are of the most crucial importance
and should be given the highest priority. Several strategies can be thought of, which may accomplish this.

(a)

2

Since much of the work presently carried out at HyARC can be characterized as geophysical in nature, it
would be most natural to attract students with this type of undergraduate background. At present
Nagoya University does not offer this major; therefore, the possibility may be explored to establish this
major, if not within a specific Department of Geophysics, then perhaps within a “ghost” or “virtual”
department, center or institute, made up of several interested parties at Nagoya University.

If the establishment of such an undergraduate Geophysics major is impossible or unrealistic, it will be
necessary to continue to admit students with less than ideal backgrounds for the research at HyARC.
Therefore, ways should be developed to bring such students up to speed and to prepare them fully for
the more geophysically oriented activities at the Center. If their background is in physics or other
"hard"” physics-based disciplines with a solid mathematical background (such as engineering), there
should be little difficulty in immediately orienting their study to the specific needs of their research
without further preparation.

However, students with a background in the “softer” sciences, such as descriptive geology and

biology, and also most of the agricultural sciences, do need additional study to come up to the
required level. As of now, it seems that each individual graduate student has to study on his own to
develop the proper expertise and background to carry out his specific (but often imposed by the
Professor) research. In the experience of this reviewer, only the very best students are capable of doing
this independently, and this way is rarely effective in the case of most “normal” graduate students. An
efficient way to speed up this process (and which in the long run is likely to save time) is to “force” (i.e.
make it part of the requirements, beside the thesis) the graduate students with inadequate back-
ground to take a series of courses in other departments of the University; examples of such courses
could include, among others depending on the student’s needs, radiation and isotope physics (in the
Physics Department), fluid mechanics and dynamics (in one of the engineering departments),
molecular biology and fundamental plant physiology (in a biology department or a theoretically
oriented agricultural department), applied mathematics (in the engineering departments or in pure
mathematics), theoretical biochemistry (in the chemistry department), to mention but a few.
The current focus of HyARC is the hydrologic cycle as related to climate change. While this is
unquestionably of great scientific and societal importance and interest, it is nevertheless a very narrow
field, and may not offer all that many employment opportunities. Except for the very few graduate
students with purely scientific interests, most young people are keenly aware of, and they worry deeply
about, what the employment opportunities will be in their chosen field after they leave the university.
This is often the basis for their career choice and should be kept in mind when trying to attract students
to come to HyARC.

Put differently, many of the students obtaining their post-graduate degree (both at the master and
at the doctoral level) will of necessity have to find employment in more applied endeavors, often in the
private sector, that is in private companies; indeed, very few of them will be able to find employment in
academia or in advanced research institutes. Therefore, it is crucial that they are fully informed
beforehand (by proper advertising and slanting HyARC'a activities this way) that their education at
HyARC would prepare them for this. In the atmospheric sciences the more obvious applications are
related to weather forecasting and the development and manufacturing of weather related
instrumentation and advanced measurement technology. In hydrology the applications are more
related to the development of water resources, industrial and municipal water supply, and flood and
drought protection. These are all issues which will not disappear very soon and which will continue to
require well-trained manpower with a solid scientific background which an institution like HyARC can
easily provide.

Another point is that in the past at universities, the study of water resources was often the domain of
Departments of Civil Engineering; however, as of late in many countries the field of civil engineering
has been struggling to maintain its identity in the face of various technological and societal changes
which have caused problems of perception leading to difficulties in attracting students interested in



such environmental issues. In the opinion of this reviewer, these various factors provide HyARC with an
opportunity to step into this vacuum.

In any event, the upshot of these considerations is that it would serve HyARC well, and would no
doubt improve its ability to attract high quality students, if it could add a practical and also more
applied dimension to its image, if not by its activities, then at least by its advertising. Without changing
its current activities, but by merely adding the specific mention of the study of applied meteorology
and of water resources to its stated goals, (instead of only climate change), it may be possible to attract
some students who are now being discouraged and diverted out of fear that they will not find any
employment with a degree from HyARC.

It goes without saying that in the unlikely case that it would be possible to expand the structure of
HyARC with a larger number of labs (as recommended under point 1. above), the addition of a
professorship in water resources applications, with concomitant activities in systems development, and
perhaps even economics, would provide a better rationale and justification of the more theoretical
activities of the Center. It would also broaden its educational scope.

4. From the Director’s point of view, it may be worthwhile to carry out (or at least order someone to do it) an
in-depth study to determine how well HYyARC compares with its peer institutions in terms of (i) research
productivity (i.e. number of papers per year and per staff member) and (ii) the Impact Factor of the journals
in which the staff members are currently publishing. This will provide to HyARC's leadership an objective
metric by which to assess the health and viability (i.e. weak and strong points) of HyARC in its present
mode of operation, and it will thus facilitate the development of strategies for future improvement.

Response from Director, HyARC

We appreciate generally high evaluation. The recommendations to increase the size and visibility of
HyARC are highly suggestive for our design of future HyARC. The formation of alliances with graduate
courses and research institutes in and out of Nagoya University is one of our major concerns. We should
activate efforts to recruit and retain high quality graduate students by adding a practical and more applied
dimension to HYyARC image, though the number of children is decreasing in Japan.
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