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1. ABSTRACT

The forcing of human activity on climate has greatly increased over the last two decades
the effort of scientists to deal with the processes involved in global system in depth.
Remote sensing plays an increasingly important role in global monitoring, providing an
excellent way to obtain, not only continuous in time but global scale information. In this
sense, thermal infrared remote sensing has been demonstrated to be used as an useful
tool to extract important climate, geological or mineralogical information. However, the
radiation emitted from surface in Thermal Infrared Range (TIR) depends on two factors:
Temperature (T), as an indicator of the thermodynamic equilibrium between
atmosphere, surface and subsurface fluxes; and emissivity (€), defined as a
measurement of the efficiency with which surfaces convert kinetic into radiant energy.
The latter depends on several factors as surface composition or observation conditions.
Therefore, estimating surface emissivity turns up as a difficult task to solve. Moreover,
we have to deal with the undetermined problem associated to one multichannel thermal
measurement, in which T and € are coupled, having n+1 unknowns: n emissivities (one
per channel) and a single surface temperature. So, the recovery of surface emissivity
from multispectral TIR data needs to add extra information to change our equation
system to a resolvable one, reducing the number of unknowns. In this way, numerous
studies have been proposed in the literature to estimate the emissivity spectrum based
on different assumptions. These methods goes from the most basic ones, like
“Reference Channel Method”, extracting relativity emissivity (called as Relative
Methods), to more applicable algorithms, extracting absolute emissivity (called
Absolute Methods) like “Alpha Derived Emissivity”, based on Wien’s approximation,
or ASTER-TES algorithm. The latter have introduced some improvements in
determination of surface emissivity but they still having problems recovering low
contrast emissivity spectrum.

In this work, we evaluate the performance of different algorithms to estimate the
emissivity applied to three test zones of Tenerife Island (Latitude 28° N, Longitude 16°
W): volcanic rocks (height of 2000 m), coniferous forest (1800 m) and sea surface. We
use ASTER (Advanced Spaceborne Thermal Emission and Reflection Radiometer)
onboard TERRA satellite images and in situ data from experimental campaigns,
coincident in time and space. A detailed analysis of different combinations between
relative and absolute methods is developed. In addition, a new alternative method is
proposed which improves the estimations.
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