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Flood in Bangkok 2012

Various phenomena related to Atmospheric and Hydrospheric Sciences

Oceanographic Research Vessel Mirai and Tropical Atmosphere-
Ocean/ Triangle Trans-Ocean buoy Network (TAO/TRITON)
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(PANSY) at Syowa Station and R/V Shirase
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Observations of aerosol and
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Observations of cosmic rays
and solar neutron
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and solar neutron

Electromagnetic observations
along the 210-deg.
magnetic meridian

Aerosol Radiative Forcing in East Asia (A-FORCE) 
aircraft campaign

The 3,035m deepest ice core at Antarc-
tic Dome Fuji

�e Atmospheric and Hydrospheric Sciences 
Section is concerned with the study of phe-
nomena occurring at the Earth’ s surface 
involving the atmosphere; oceans, rivers and 
lakes; and cryosphere. We aim to understand 
and explain past and current phenomena, to 
be able to make predictions about the future. 
�e Earth’ s surface is the home of the 
majority of life on this planet, including 
human beings: therefore the study of the 
interactions between the various spheres of 
the Earth’ s surface and of the physical, 
chemical and biological processes that occur 
there is of great importance to society and 
not merely an academic exercise.
 
As with other areas of geoscience, the atmo-
spheric and hydrospheric sciences involve 

both fundamental research in order to under-
stand natural phenomena and also applied 
research focused on alleviating environmen-
tal problems and mitigating natural disasters. 
�e pure and applied sides of the  eld each 
inuence the development of the other. For 
example, there is a social need to research 
phenomena such as typhoons and prolonged 
heavy rain that can and do lead to large scale 
natural disasters: our detailed understanding 

of these phenomena is based upon the study 
of convective systems and the physics of 
moisture transport in the atmosphere. On 
the other hand, the study of the water cycle 
started as pure research, but given the current 
deterioration in water environment, govern-
ments and societies now encourage applied 
researches from view point of ensuring sound 
hydrologic cycle. 

Currently the areas actively researched by 
atmospheric and hydrospheric scientists are 
increasing at a great rate. Society faces many 
environmental problems with much research 
being focused on many important areas 
including those connected with: moisture 
transport such as clouds, precipitation, heavy 
rain and typhoons; the interaction between 
the oceans and the atmosphere; the internal 
structure of the oceans; global warming and 
its relation to human activity; the chemistry 
of aerosols and ozone in the atmosphere; the 
carbon and nitrogen cycles; thermal circula-
tion; the vegetation and ecology of the 
earth’ s surface (including the ice sheets). As 
our understanding of these areas has deep-
ened we have discovered that many of these 
important phenomena strongly interact with 
each other. Accordingly, in order to under-
stand and make predictions about phenom-
ena of interest, research must focus not just 
on the atmosphere and the hydrosphere, but 
rather treat the whole Earth as an integrated 
system. Researchers must now involve them-
selves not just with science and engineering 
but also consider social and economic issues 
as well. Additionally there are important 
points of contact with paleogeology, solar 
physics and space and planetary sciences. 

Currently Japan is one of the global leaders 
in atmospheric and hydrospheric research. 
Japan operates a wide net of land-based and 
ocean-based observation facilities and 
develops both large scale surface-based and 
satellite-based precision observational 
instrumentation. Using these, researchers 
have been able to study the historical devel-
opment of a wide range of phenomena 
ranging from micro- to macro-scale. �is is 
a l l  supported by the development of  
large-scale computational facilities that are 
used to obtain quantitative spatiotemporal 
understanding of phenomena by advanced 
numerical modeling.
 

In view of the many issues that we face, in 
the future a wide range of continuous high 
precision measurements and model-based 
analysis of the resulting data will be more 
and more necessary. In order to do this we 
must consolidate and extend our networks 
(both surface and satellite based) that moni-
tor climate, weather, oceans, hydrosphere, 
cryosphere and ecosystem in order to 
construct more detailed and reliable data. 
Further, it is important to extend our 
understanding of phenomena which are 
unique to each region of the globe: in 
particular in Asia a wide range of environ-
mental conditions exist, and many of these 
lead to phenomena which have a large 

impact on human activity.

Research direction and organizations 
worldwide realize that atmospheric and 
hydrospheric sciences are of fundamental 
importance  to build a sustainable human 
society and to be able to make predictions 
about that society. In Japan there has been 
remarkable progress in global warming simu-
lation and climate modeling using the Earth 
Simulator System and the K Computer, 
with, for example, world leading research on 
cloud convection using an ultra  ne resolu-
tion global non-hydrostatic model to 
correctly predict dynamics. We must con-
tinue to build on Japanese excellence in com-
puting and technology in order to further 
advance atmospheric and hydrospheric 
sciences, and thereby combine experimental 
observation with advanced modeling in order 
to provide the important information about 
natural phenomena that society needs.
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