Potential civil and scientific applications
The importance of IMS data for global climate change research
by Professor Dr Helga Kromp-Kolb
Climate research deals with the analysis and projection of weather patterns over long periods of time. While the CTBTO Preparatory Commission
is building the International Monitoring System (IMS) to monitor the earth for signs of a nuclear explosion, data from its 337 IMS facilities
could also be of relevance for climate and climate change research, if made available to the scientific community. This is particularly true for
the 60 station-infrasound network and the 80 station-radionuclide network, which are the only global monitoring networks of their kind.

Former US Vice-President Al Gore’s highly
recommended movie on global warming, “An
Inconvenient Truth”, pays tribute to Roger
Revelle and Charles David Keeling, pioneers
in monitoring the atmosphere for carbon
dioxide at the Mauna Loa Observatory in
Hawaii. In the mid-1960s, observations had
only been carried out for about half a decade
when Roger Revelle warned his students
– Al Gore among them – that climate change
would be the result of the observed change in
the composition of the atmosphere (Fig.1).

Several of these
points demonstrate
the relevance of IMS
data. Although the
worldwide national
meteorological
services operate a
network of some
5000 ground stations,
more than 600 upper
air sounding stations,
thousands of climate
stations, as well as
satellites, they were
This example demonstrates a number of
built primarily to serve
important points. Our understanding of global
Figure 1: Atmospheric CO concentrations (ppmv) derived from air samples collected
national monitoring
climate is based on observations. Data collected
at Mauna Loa Observatory, Hawaii, starting 1958. Annual cycles reflect the increased
carbon dioxide intake by plants in the summer.
interests. The IMS
in remote areas can give a clearer picture than
network, however,
data influenced by nearby disturbances. Some
Mauna Loa data and others clearly demonstrate
was built to ensure global monitoring.
of the observed variables, like temperature or
the value of data from remote sites.
Therefore, the IMS includes remote and
precipitation, are obvious climate indicators and
inaccessible sites, whereas the vast majority
are being monitored with the explicit purpose
It might be felt that IMS data are of little
of meteorological monitoring stations are
of climate (or weather) research. Others,
value for climate research, as they are only
situated in populated areas. Thus, IMS data
initially not monitored for climate research,
available for a few years and many climate
can help to fill geographical gaps and IMS
can prove extremely helpful in understanding
processes can only be understood by looking at
stations in remote locations could support
the global atmospheric system. Unless trends
observations over long time periods. However,
additional meteorological monitoring efforts.
are very strong, a period of a few years or
some processes such as volcanic eruptions
even decades of observation will not be a
and the ensuing cooling can be documented
proof of systematic climate change. Observed
within a few years. In some cases, even shorter
changes can, however, stimulate creative
time scales, in the order of days or hours, can
people to come up with interesting thoughts
enhance
the understanding of processes or
and hypotheses, as in the case of the CO2evaluate different hypotheses. For example, the
concentrations measured on Mauna Loa.
ban on aviation in the United States following
the 9/11 attacks proved to be a valuable full
scale experiment to analyze the influence of
aircraft exhaust emissions (so-called ‘contrails’)
on solar radiation. Another example are the
measurements tracing the first arrival of the
Chernobyl radioactive cloud in Austria (Fig. 2)
or its propagation over Europe. These data sets
continue to be used to test dispersion models.
There are also some processes that elude
Fi gURE 2: Fir st arr ival of the radioactive c loud in Austr ia, following the c atastr ophe at the
systematic and direct monitoring due to the
Chernob yl nuclear power plant in Ap ri l 1986. The c loud arriv ed at the north eastern bo r der of
Austria on Ap ril 29t h at 7 GMT in the morning a nd reached the western bo rder abo ut 24 hours later.
long time scales involved, such as the
The data set gathere d b y the 336 online stations of the Austr i an Early Warning System that monitored
2

the gamma doses , contin ues to serve meteorologists in validating atmospheric transpo rt models in
co mplex terra in. [So urce: Kolb 1986]
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100 000 year ice-age cycles. These can only be
reconstructed based on indicators of a different
nature such as the composition of air trapped
in ice cores. Coupled with modern monitoring
results, however, these records show the
dramatic man-made impact on the composition
of the atmosphere (Fig 3). Thus, even now,
IMS data could be helpful in climate research.
In addition, IMS stations focus on
parameters not monitored by meteorological
networks, such as infrasound and radionuclides.
These data are collected for IMS purposes,
but contain additional information of no
immediate use to the Preparatory Commission.
A range of meteorological events can emit
infrasound, such as severe storm systems,
air and ocean waves, meteorites entering
the atmosphere, auroras, volcano eruptions
and earthquakes. What is considered a
‘disturbance’ or ‘noise’ in the data when
monitoring Treaty compliance, may be of
relevance to the climate science community.
Thus, IMS data could become an important
archive for the research of the atmosphere,
severe storm systems, mountain waves, etc.
– phenomena that can undergo significant
changes as a consequence of climate change.

Fi g u r e 3 : C a r bon dioxid e conc e nt r ations in t h e at m osp h e r e ov e r t h e l a st 6 0 0 0 0 0 y e a r s , a s
r e const r u ct e d f r o m t h e a i r b u bb l e s e nc l os e d in ic e co r e s . T h e d r a m atic inc r e a s e in conc e nt r ation
a s a r e s u lt o f b u r nin g o f f ossi l f u e l s d u r in g t h e l a st 2 0 0 y e a r s is con f i r m e d b y t h e m onito r in g d ata
o f t h e M a u n a Lo a O bs e rvato ry. [ S o u r c e : I P C C 2 0 0 7 , Fo u rt h Ass e ss m e nt R e po rt W G I , T S ]

Natural radionuclide data also registered by
the monitoring system can be used to validate
and calibrate weather prediction and climate
models. Very likely, IMS data sets will reveal
useful and unexpected information, once they
become available to the scientific community.
In his film, Al Gore shows how data on
the thickness and extent of the Arctic ice cap,
collected over the years, facilitated United
States military submarine movements. When
declassified, the data revealed a startling
record of climate change. The extent and
thickness of the Arctic ice cap had diminished
by 40% since the 1970s. Although other
data and models had shown that the effects
of global warming were especially severe in
higher latitudes of the northern hemisphere,
it was the extent of ice melting in the Arctic
and in Greenland that came as one of the
biggest surprises to climate researchers. The
arctic ice data were originally not released
due to national security considerations.

Fi l m P ost e r o f A l Go r e ’ s “ a n inconv e ni e nt t r u t h ”
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Today it has become clear that it is the
processes behind the data – not their release
– that could threaten national security. Due to
the melting of significant parts of the Greenland
ice sheet, the sea level could rise considerably
faster and higher than originally expected and
cause flooding in densely populated coastal
areas around the world. Millions of people

would lose their homes. The ensuing global
refugee crisis would further destabilize a world
in which climate change already contributes to
a widening of the gap between rich and poor.
Scientists need all available information
to help society cope with the challenges
associated with climate change. Here the
CTBTO Preparatory Commission and IMS
data can make a valuable contribution. ■
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