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Overview of Global Environmental Monitoring
Yasumi FUJINUMA, Research Program Manager, Center for Global Environmental Research, NIES

The National Institute for Environmental Studies (NIES)
began substantial research on the global environment in
1990, in response to growing concern about global
warming, ozone layer destruction and other global
environmental problems. Research on environmental issues
starts with the realization, based on objective data, that
"something is happening" to the environment that requires
attention. NIES launched a variety of global environmental
monitoring projects to collect and analyze the monitoring
data that is needed as the basis for global environmental
research.

The temporal and spatial scales of global environmental
issues are enormous, the cause-and-effect relationships are
complex, the time lags between causes and effects are long,
and global change is a relatively new issue for humanity to
deal with. Global environmental monitoring projects, by
conducting long-term and continuous monitoring and
determining subtle changes in the environment that occur
over huge areas, help to (1) ascertain the conditions of the
global environment, (2) explain phenomena and analyze
impacts, (3) evaluate and verify the effects of
countermeasures, and (4) estimate environmental capacity.
Today NIES is carrying out a wide range of work using a
variety of approaches. Examples include (1) dynamic
monitoring of greenhouse gases, the primary cause of

global warming (for example, precise monitoring using
ground-based stations set up by Japan in the Arctic and
Antarctica, monitoring over the Pacific Ocean in
cooperation with commercial ships; high-altitude gas
distribution monitoring using commercial aircraft over
Siberia); (2) monitoring of CO2 flux from forests and oceans
(for example, direct monitoring in forests of Hokkaido; and
in the north Pacific atmosphere and ocean); (3) remote
sensing of stratospheric ozone and the transport path of
kosa (Asian mineral dust) (by satellite, millimeter wave
radiometer, laser radar, etc.); (4) monitoring of harmful
ultraviolet rays over a wide area using volunteer networks;
(5) tropical forest censuses, (6) freshwater environmental
monitoring, and so on.

By being linked with international monitoring networks, our
projects are conducting the necessary date quality controls,
and we release data both inside Japan and outside of Japan
that meets international reliability standards. To a degree
not often seen elsewhere, NIES researchers themselves are
directly involved in on-site monitoring, and while we
maintain our long-term continuous monitoring, we also
have the flexibility that allows us to incorporate new
monitoring needs that arise as research progresses. The
importance of this kind of long-term monitoring research is
also a major focus of the Earth Observation Summit.
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‘T, Ozone variations at
e 15km-40km from 1988

Arctic ozone depletion during the
period from Feb. to Apr. 1997 revealed
by the ILAS data

Monitoring of ozone layer with ground-based

networks and satellites

Hideaki NAKANE, Deputy Director, Atmospheric Environment Division, NIES

Although the total amount of ozone-depleting
substances in the stratosphere is decreasing
gradually thanks to countermeasures that have
been taken against the destruction of the ozone
layer, it is not yet clear whether the stratospheric
ozone has started to recover. Climate change
and changes in stratospheric constituents such
as water vapor, nitrous oxide, methane and so
on are potential threats for the future ozone
layer. Therefore, comprehensive long-term
observation is necessary to monitor the changes
in the ozone layer and its mechanisms. The
global observing system consists of ground-
based networks such as the Global Ozone
Observing System (GOs0S) and the Network for

the Detection of Stratospheric Change (NDSC)
and satellite sensors such as Total Ozone
Mapping Spectrometer (TOMS) and Improved
Limb Atmospheric Spectrometer (ILAS). The
National Institute for Environmental Studies
(NIES) has been carrying out ozone monitoring
and contributing to NDSC, and has been
processing, archiving and distributing the ILAS
data. NIES has been also studying the depletion
and variations of ozone and their mechanisms
using the monitoring data. New technologies
for more advanced and comprehensive
stratospheric monitoring are also being
developed.




