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ABSTRACT: In many studies of sustainability and climate
change, several types of measurements are required to
understand earth system phenomena and/or environment
variables. Nowadays, there is a significant amount of ground-
based measurements of dozen types of environmental variables.
However, observations from space can provide a more spatially
uniform and time-continuous coverage, which is very important
to any study of the earth system processes. As examples of the
use of satellite measurements: (1) prediction of extreme
weather events (one of the major features of climate changes)
requires high-resolution numerical weather prediction (NWP)
models and the maximum amount of observational data
available; (2) remote observation of surface properties (both over
land and sea) can be very useful for land use studies,
deforestation impact assessment and interaction of the
vegetation with the ground and sea (climatic conditions); (3)
assessment of atmospheric gases from space (e.g. nitrogen and
carbon dioxide) can provide biogeochemical traces to improve
the studies of the greenhouse effect and global warming.
Nowadays, in Brazil, there are several ground networks
composed by different types of sensors that provide earth
system measurements, including lightning and/or thunderstorm
sensors, greenhouse gases, wind and solar potential for energy
generation; however the Brazilian scientific community now
demands new types of measurements that can be provided by
satellite solutions, like for example the nanosatellites. Such data
are important to expand the observational databases improving
science and technology studies towards sustainable driven
problem-solving researches. Brazil is now working to develop the
RaioSat project which is a nanosatellite expected to operate in a
650 km LEO orbit using a 3U-CubeSat (10x10x30cm) aluminum
structure to accommodate the bus, an optical camera with a
spectral filter in the oxygen and nitrogen bands, and VHF
antenna. This work addresses the current status of the RaioSat
project and the future perspectives for expand the space
observations to another environmental variables using possibly a
constellation of cubesats.

The Brazilian scientific community now demands these new types of
measurements that could be provided by satellite solutions, like for
example the nanosatellites as the one prospectively to be in operation
using the RaioSat approach with its BrasilDAT ground sensor network.
Typical examples of these types of data are:
• Prediction of extreme weather events requires high-resolution NWP
models and a great amount of observational data available such as
atmospheric lightning discharges for instance;
• Remote observation of land and sea surface properties that can be
fruitful for land use studies, deforestation impact analysis, forest healthy
monitoring, land degradation, and vegetation-climatic systems interactions;
• Evaluation of atmospheric gases from space (e.g. N and CO2) can
improve the greenhouse effect and global warming studies. The RaioSat
nanosatellite and prospective BioMassSat constellations are examples
further described hereafter.


