
The Mountain and the Science
The mountains: not only for sports but a special environment for scientific 

research

The High Mountain Research Stations of Europe are widely distributed 
in the mountain regions, in the Alps, the Caucasus, the Carpathians, in 
Anatolia, in Armenia, always placed in spectacular, breathtaking places.

HMO NETWORK
High Mountain Research Stations were established in Europe at the 
beginning of modern science (end of 1800) in order to provide the 
most adventurist scientists suitable and unique places to carry out 
research in various fields, from astronomy, to solar physics, to 
physiology.
In the course of time, the High Mountain Research Stations became 
important laboratories for the European Scientific Community, 
witnesses of scientific progress and site of historical data collections.
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The High Mountain Research Stations :
European scientific heritage

High Mountain Research Stations were established in Europe at the beginning of 
modern science (end of 1800) in order to provide the most adventurist scientists suitable 
and unique places to carry out research in various fields, from astronomy, to solar 
physics, to physiology. The strategic role of the High Mountain Research Stations is still 
today crucial in Earth observation systems, for long term observation and data 
collection in many scientific fields.
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Integration in Earth Observation

GAW
The Global Atmosphere Watch (GAW) programme coordinates the 
effort of 22 global and some 300 regional atmospheric monitoring 
stations to produce data that are relevant to climate change.

Cosmic Rays monitoring

Neutron Monitors

Primary cosmic rays consist of electromegnetic radiation and 
energetic charged particles of galactic (GCR),solar (SCR) 
extragalactic origin (ACR). The primary radiation is constituded by 
protons (87%), Helium nuclei (12%) heavy ions (1%). 
When primary cosmic rays interact with the Earth atmosphere nuclei 
(Nitrogen and Oxigen). a secondary radiation is produced (  
atmospheric shower) costituted by many particles ( protons, 
electrons, neutrons, muons), whose detection allows to set the value 
of the primary flux.
The world's neutron monitor network is constituted by almost 50 
stations worldwide distributed. Most of them are located at High 
Mountain Research Stations, were the Neutrons flux is higher, due to 
the reduced atmospheric layer.

Space Weather Forecast (Solar Neutron Telescope)

A new type of neutron detector ( Solar Neutron Telescope 
(SNT). was designed to overcome the limitations of the neutron 
monitors: The detectors are scintillators completely surrounded 
by proportional counters allowing the SNT to distinguish 
between protons or neutrons making use of anticoincidence 
circuits.
This system is used for the detection of solar flares or magnetic 
storms , with the aim to providing an early alert; to avoid 
damages to the instrumentation and risks for the aircrew health 
during space missions.

The High Mountain Research Stations are integrated in some World-Wide Network Monitoring.

Global Atmosphere Watch GAW

Cosmic Ray Neutron Monitors

Solar Neutron Telescope

Atmosphere monitoring

WMO
The World Meteorological Organization (WMO), an 
intergovernmental organization with a membership of 187 Member 
States and Territories, is the specialized agency of the United Nations 
for meteorology (weather and climate), operational hydrology and 
related geophysical sciences..

Out of growing concern about climate change and air quality issues 
due to human activities, the World Meteorological Organization 
(WMO) has initiated the Global Atmosphere Watch (GAW) 
programme.

(http://gaw.web.psi.ch/)
GAW global atmospheric monitoring stations

Some GAW regional atmosphere monitoring stations

(http://ulysses.sr.unh.edu/NeutronMonitor/images/O_WorldNeutronMonitors.gif)
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The High Mountain Research Stations, worldwide 
distributed, allow to perform contemporary investigation on 
the “Earth System” at various altitudes and latitudes, in 
different conditions of atmospheric shielding and 
geomagnetic field.

The Laboratories represent essential ground–based  facilities, 
integrated  in the system of  Earth observation:

•high altitude aircraft for scientific flights ~ 20 Km

•stratospheric ballons ~ 30 km

•Low Earth Orbit (LEO) satellites ~ 200Km

•International Space Station (ISS) - 386 Km

In the High Altitude Research Stations 
there are optimal conditions for scientific research
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Integration in Earth Observation
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