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Abstract—The accuracy of thermal infrared emissivities derived
from Advanced Spaceborne Thermal Emission and Reflectance
radiometer (ASTER) was assessed in an arid area in southern
New Mexico, which includes the White Sands National Monument
(WSNM) during 2006–2008. ASTER emissivities retrieved by the
temperature and emissivity separation (TES) algorithm were directly compared with laboratory measurements of samples from
WSNM. Good agreement was found for the high spectral contrast
of gypsum and for the low spectral contrast of water bodies.
Furthermore, the day/night consistency of ASTER emissivities was
checked, and day/night emissivity differences lower than ±0.013
were observed. However, unexpected emissivity values larger than
unity were retrieved by ASTER/TES at 8–9 μm, mainly concentrated over lava flow surfaces. The thermal infrared radiance
image data with 90-m spatial resolution was resized to 180 m for
the analysis in this paper to avoid misregistration problems due to
terrain topography. Emissivity temporal variations were analyzed
and attributed, in some cases, to the soil moisture variations. This
was particularly noted after periods of high precipitation which
occurred in August 2006. The results presented here show the
high emissivity accuracy achievable with ASTER data in ideal
atmospheric conditions and discuss some problems which should
be considered in the future, as the retrieval of overestimated
emissivity values.
Index Terms—Emission, infrared measurements, moisture,
remote sensing, soil.

I. I NTRODUCTION

E

MISSIVITY is the physical property which defines the
capability of a body to radiate and absorb energy from
the environment. It is defined as the ratio between the real
emission of an object and the emission of a black body at
the object thermodynamic (or kinetic) temperature [1]. The
emissivity of natural surfaces is a magnitude required for the
determination of accurate land surface temperature (LST) from
thermal infrared (TIR) radiance measurements. If emissivity is
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not well determined, it can cause a significant error in obtaining
LST, since an emissivity variation of 0.06 causes an error up to
2.2 K in the LST determination (at 11 μm for an LST of about
300 K [2]).
LST and emissivity products are generated by a number of
spaceborne sensors such as the Advanced Spaceborne Thermal Emission and Reflectance radiometer (ASTER) [3], the
Moderate resolution Imaging Spectroradiometer (MODIS) [4],
and the Atmospheric Infrared Sounder (AIRS) [5] at varying
spatial, spectral, and temporal resolutions. Both parameters are
essential for a wide range of studies, undertaken at a variety
of spatial scales, such as environmental monitoring, geological
mapping, and hazard prediction. Emissivity spectra also provide important information on the mineral composition of land
surfaces [6]–[9].
The North American ASTER Land Surface Emissivity Database (NAALSED) [10] provides a mean, seasonal, gridded
LST, and emissivity database at 90-m spatial resolution based
on the ASTER emissivity product, and it has been validated
against geologic samples from large sand dune fields in the
west and midwest U.S. [11]. Results indicate that the mean
emissivity difference between NAALSED and the validation
sites is typically less than ±0.016.
The objective of this study is to contribute to the longterm accuracy assessment of the TIR emissivities derived from
ASTER data, using the data taken during the period 2006–2008
for an arid area located at southern New Mexico (U.S.) for
several different reference test sites.
II. S TUDY A REA
The study area is in the arid Tularosa Basin in southern New
Mexico (U.S.). The different study sites, located in Fig. 1 and
detailed in Table I, are White Sands dune field, Lake Lucero,
Alkali Flat, and the lava flow of the “Valley of Fires.” The
area provides an excellent test case for thermal remote sensing
since it encompasses a broad range of emissivities from the
high spectral contrast of gypsum at the White Sands to the gray
body behavior of water or the high emissivity values over the
lava flow.
The White Sands dune field (Fig. 1) is located within the Tertiary Rio Grande Rift of Colorado, New Mexico, and Texas. It
is of geological recent formation (approximately 7000 years old
[12]). The rift contains numerous basins, including the Tularosa
Basin, which is a downfaulted arid to semiarid area covering
about 17 000 km2 of south-central New Mexico. The gypsum
dunes of White Sands lie in the Tularosa Basin, between the San
Andres Mountains to the west and the Sacramento Mountains
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Fig. 1. RGB composite of ASTER bands 3 (0.556 μm), 2 (0.661 μm), and
1 (0.807 μm), degraded from the original 15 to 180-m spatial resolution,
showing the White Sands desert area and environs on April 27, 2007. The target
areas selected for the study are indicated with marks: (light green rectangle)
Dune-1, (dark green rectangle) Dune-2, (red point) Lake Lucero, (orange
square) Alkali Flat, (blue rectangle) lava flow.

to the east. White Sands is the world’s largest gypsum dune
field, encompassing 400 km2 of white sand dunes, composed of
hydrous calcium sulphate (gypsum). It consists of Aeolian gypsum deposits across barchan-transverse, parabolic, and barchan
dunes derived through deflation from the evaporate beds of
Lake Otero and the younger playa lakes [13]. The dunes were
classified and mapped by [14]. Today, the gypsum sand is
derived from the edge of the deflation basin, next to the dune
field, rather than the Alkali Flat and playa lakes, where gypsum
crystals are forming. The current dune field is considered a
wet Aeolian system because the perched shallow water table
controls the behavior of the accumulation surface over time.
There is little or no vegetation present in the White Sands dune
field, which is adjacent to the surrounding dark adobe soil of
the Tularosa basin.
At least 20 playa lakes fill basins in the sediments of Lake
Otero, the ancient lake. The largest of the playas, Lake Lucero
(see Fig. 1), lies upwind of the dune field and is the major source
of the gypsum sand. It consists of three subbasins in the shape
of an L. The surface of the lake is a crust of white powdery
gypsum with patches of halite. Below this crust, there are
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10-cm-thick beds of clay, gypsiferous clay, and coarse gypsum
crystals. Several additional playa lakes with features similar to
Lake Lucero are found to the north.
Between the dunes and the playa lakes lies the Alkali Flat
(see Fig. 1), an extensive, desolate, and largely unvegetated
expanse. Patches of blowing gypsum sand lie within salt flats
and areas of scattered bushes (i.e., Mesquite and Salt Bush).
The soils and vegetation are best developed on the eastern side
of the Alkali Flat, and salt pans are concentrated to the west
near the playa lakes.
North of White Sands is the “Valley of Fires” (see Fig. 1),
a lava flow originated from volcanic vents 1000 years ago in
central New Mexico. It is approximately 4.8 km wide, 50 m
thick, and over 71 km long and is the youngest and best
preserved lava flow on the mainland U.S. Spanish explorers
called this extensive lava flow “malpaís” or badlands. The large
expanse of black, twisted lava deposits set among barren land
with sparse vegetation (Fig. 2) is extremely rough and broken
and thus provides a good high-emissivity gray body.
Regarding the climatic conditions of the area, the Tularosa
basin is a high desert area, averaging 1200 m in elevation, with
hot summers (averaging 35 ◦ C) and relatively mild winters,
but nighttime temperatures often go below freezing. Precipitation averages about 20 cm per year, with most falling during
summer monsoon season. Wind is the dominant climatic factor,
especially from February to May, the time of the greatest dune
movement. The dominant wind direction in White Sands is
from southwest to northeast. During the beginning of year 2006,
the climatic conditions on White Sands were very dry. There
was a heavy rainfall in August 2006, followed by significant
precipitation events also during September and October of that
year. As a result, for the year 2006, White Sands had 45 cm of
rain, more than twice the usual 20 cm, and the park was closed
for almost a year due to flooding (David Bustos, personal communication). Fig. 3 shows the monthly precipitation records for
White Sands from September 2005 to December 2006.
III. E MISSIVITY R ETRIEVAL F ROM ASTER
ASTER is a high spatial resolution multispectral imager
on the Terra spacecraft—the first platform of the National
Aeronautics and Space Administration’s Earth Observing
System—launched in December 1999. ASTER consists of three
separate subsystems: the visible and near infrared (VNIR),
the short-wave infrared (SWIR), and the thermal infrared
(TIR) [3]. The ASTER/TIR subsystem has five spectral bands
(bands 10–14 with effective wavelength 8.3, 8.6, 9.1, 10.7, and
11.3 μm, respectively) with a 90-m spatial resolution, a 60-km
imaging swath, and a revisit time of 16 days. It has a maximum
pointing angle of ±8.6◦ . The radiometric accuracy is ±1 K, and
the radiometric precision is ≤ 0.3 K, both at 300 K [15]. The
multispectral TIR capability is an exclusive feature of ASTER,
which allows the retrieval of LST and emissivity spectra at high
spatial resolution.
We used current ASTER on-demand L2 Surface Emissivity
(AST_05) provided on scene-by-scene basis using the temperature and emissivity separation (TES) algorithm [16]. TES
calculates a normalized temperature and an emissivity spectrum

1318

IEEE TRANSACTIONS ON GEOSCIENCE AND REMOTE SENSING, VOL. 49, NO. 4, APRIL 2011

TABLE I
LOCATION AND LAND COVER TYPE OF THE TARGET AREAS SELECTED FOR THE STUDY,
INCLUDING NUMBER OF PIXELS AT 180-m SPATIAL RESOLUTION

Fig. 2. Photograph showing part of the “Valley of Fires” north of White Sands,
New Mexico.

by means of the normalized emissivity method (NEM) [17].
TES can recover temperatures within ±1.5 K and emissivities
within ±0.015 for a wide range of surfaces [16].
In this paper, 15 observations were used for the analysis of
the ASTER emissivity product over our test area in southern
New Mexico for the years 2006–2008. Each original scene
is 830 × 700 pixels at 90-m spatial resolution. The data set
consists of 11 daytime and 4 nighttime scenes and includes
3 day/night pairs close in time. The day and night time images
were acquired at about 10:50 and 22:10 of the previous day
(local time), respectively. The nighttime images were acquired
on April 7, October 16, November 17, 2006, and April 26, 2007.
The daytime images were acquired on April 8, November 18,
December 4 and 29, 2006, April 4 and 27, 2007, January 1,
February 2 and 18, March 5 and 12, 2008. All scenes are
AST_05 (surface emissivity for TIR), while only 2006–2007
scenes are AST_07 (surface reflectance for VNIR and SWIR)
and include White Sands dune field or the lava flow under
clear sky conditions. AST_07 product was used to study the
normalized difference vegetation index (NDVI) to detect the
presence of water in Lake Lucero.
From the analysis of our data, overestimated (i.e., > 1.0)
emissivity values were unexpectedly retrieved by ASTER/TES.
Quantitatively, emissivities up to 1.018 were observed, with the

Fig. 3. Monthly precipitation data of White Sands, New Mexico for
2005–2006.

highest emissivity values observed for band 11 (8.6 μm) and
band 12 (9.1 μm), i.e., emissivities up to 1.004, 1.014, 1.018,
1.001, and 1.001 for ASTER bands 10 to 14, respectively. It is
also worth noting that almost no scene acquired during 2008
contains emissivity values higher than 1.0, while every scene
from 2006 to 2007 have values greater than 1.0.
Considering TIR emissivity of water (see Table II) and
an ASTER accuracy of about ±0.016 [11], emissivity values higher than 1.0 could be possible for ASTER band 10
(8.3 μm), band 13 (10.7 μm), and band 14 (11.3 μm) in the
case of water bodies. However, emissivities higher than 1.002
or 1.003 observed by ASTER band 11 (8.6 μm) or band 12
(9.1 μm), respectively, are not justified even for water surfaces.
Moreover, recall that TES usually underestimates emissivity of
gray body scenes such as water [18]. Hence, the hypothesis of
considering the unexpected overestimated emissivity retrievals
due to high emissivity of water together with ASTER accuracy
is not feasible.
The greatest number of pixels with unexpected emissivities
higher than 1.0 are retrieved by ASTER band 10 (8.3 μm)
and band 13 (10.7 μm) mainly over the “Valley of Fires,”
north of White Sands (see Fig. 4). Considering that the lava
flow is a site with sparse vegetation, a first approximation for
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TABLE II
LABORATORY SPECTRUM OF WATER, GYPSUM, AND BASALT, ACCORDING
TO THE ASTER S PECTRAL L IBRARY [23] OR M EASUREMENTS F ROM [29]

Fig. 4. ASTER emissivity scene at 180-m spatial resolution for band 10
(8.3 μm) showing southern part of the “Valley of Fires” and environs on
April 4, 2007 (10:50 A . M ., local time). Unexpected emissivities equal or higher
than 1.0 were masked in white.

effective emissivity from such heterogeneous area can be estimated, not accounting for the cavity effect, using the following
relationship [19]:
εi = εvegetationi f + εbasalti (1 − f )

(1)

where subscript i refers to the spectral channel, and f is the
fractional vegetation cover. Considering the vegetation as a gray
body with emissivity 0.985, the basalt spectrum (see Table II),
and an f value of about 0.5, emissivities could be up to 0.97.
Then, even considering an ASTER accuracy of about ±0.016,
emissivity values higher than 1.0 retrieved over the lava flow
cannot be justified in any case.
In our opinion, the problem of retrieving emissivities greater
than unity is clearly an artifact of the processing algorithm. As
shown by ASTER data for 2008, the changes introduced in the
algorithm (e.g., iterative correction for downwelling irradiance
and the threshold test for spectral contrast have been removed
[20]) cleared up these discrepancies.
IV. R ESULTS AND D ISCUSSION
A. Day and Night Emissivities
The satellite viewing angle difference between day and night
time ASTER observations can be up to ±17.1◦ since ASTER’s
cross-track pointing angle is ±8.55◦ . In particular, it differs
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less than 8.6◦ for our pairs of day/night scenes. According to
experimental studies [21]–[25], the observation angle effect on
TIR emissivities may be significant at observation angles higher
than 40◦ . Hence, we consider that the observation angle effects
will be minimal on TIR emissivities when comparing day/night
pairs of ASTER scenes.
However, it is known that ASTER has a geolocation problem
for high-altitude sites since it determines the location assuming
it to be at sea level. Hence, if ASTER is pointing off nadir, there
is a location error proportional to the tangent of this angle and
the altitude of the target. In our case, the study areas are at an
altitude of about 1300 m, while the surrounding mountains are
up to 2740 m in height. Considering the viewing angle (i.e.,
±8.55◦ ), it leads to a geolocation error from 200 to 400 m
(i.e., 3 to 5 ASTER/TIR pixels). Therefore, ASTER data were
resampled to 180-m spatial resolution to avoid terrain effects.
Nevertheless, for some targets (i.e., high-altitude locations) or
situations (i.e., a day/night pair with a large viewing angle difference), it cannot be enough, leading to emissivity differences
due to the geolocation error.
Fig. 5 shows an example of ASTER day and night emissivities for the 8.6-μm channel (band 11) and the 180-m
spatial resolution for the area which overlaps the Alkali Flat
and the gypsum dunes. As shown by the histograms, the
day/night agreement is quite good. When studying the difference of images from day and night emissivity data, the
images were georegistered manually to minimize the larger
emissivity differences observed at the boundaries between the
different cover types due to the geolocation problem. Note
that the maximum occurs at a day/night difference of about
−0.006, which is not a significant difference compared to the
emissivity accuracy obtained by NAALSED validation results
(±0.016) [11].
Table III shows the ASTER emissivity difference observed
between daytime and nighttime acquisitions. In addition, emissivities from gypsum and water targets were compared with
those obtained from laboratory spectra available at the ASTER
Spectral Library [26] and collected in Table II. Because scanning direction is opposite at day (i.e., descending) and night
time (i.e., ascending), there are no day/night pairs coincident
over the lava flow. With regard to the ASTER emissivities from
the gypsum target (i.e., Dune-1 and Dune-2 sites), as specified
in Table III, they are retrieved equally well by ASTER/TES
both at day and night time. Their absolute emissivity difference
is always less than 0.013, except for band 11 (8.6 μm) of
the day/night pair from November 2006, for which it is 0.05.
Although the low difference values, note that nighttime emissivities are higher than daytime emissivities (except for band
11 on April 26 and 27, 2007, Dune-2). This could be due to soil
moisture effect on TIR emissivities, since dew could be present
at night over the surface given the low nighttime temperatures.
In addition, as specified in Table III, the high emissivity contrast
of gypsum spectrum is observed quite well. When comparing
ASTER emissivities from daytime acquisitions with gypsum
spectrum from the ASTER Spectral Library, the results are
encouraging, except for band 10 (8.3 μm) for which differences εlab − εASTd up to +0.03 are obtained. The same result
was observed by [27], by comparing laboratory spectrum for
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Fig. 5. Subset of an ASTER scene over a coincident target (i.e., part of the Alkali Flat and the White Sands dune field) and the histogram of pixels included
within the red or white square, showing ASTER band 11 (8.6 μm) emissivity distribution at 180-m spatial resolution of (a) a night acquisition on April 7, 2006
(10:09 P. M ., local time), (b) a day acquisition on April 8, 2006 (10:56 A . M ., local time), and (c) the corresponding day/night difference (Δε = εASTn − εASTd ).
The nighttime data were georegistered manually to the daytime data to minimize the terrain effects.

gypsum and ASTER emissivities acquired on 2000 and 2001
over gypsum dunes of White Sands. On the contrary, nighttime
ASTER emissivities also disagree up to −0.05 for emissivities
from band 11 (8.6 μm). As mentioned above, this last difference
could be due to soil moisture effects, which increases TIR
emissivities [2]. However, the low emissivities from band 10
retrieved in comparison to laboratory spectrum are still not
explained.
For the Alkali Flat target, the ASTER day/night agreement
is quite good, except for band 11 (8.6 μm) in which daytime
emissivities are up to 0.04 higher than nighttime emissivities
(see Table III). Until now, no sample from the Alkali Flat has
been collected for laboratory measurements, hence direct comparisons with laboratory spectrum are not possible. However,
its spectral shape is similar to that for gypsum sand but with a
lower spectral contrast.
Analyzing the ASTER VNIR data (Fig. 1) and considering
the precipitation records (Fig. 3) and the NDVI values for Lake
Lucero (Fig. 6), it was observed that the lake was flooded with
water in all scenes except for that from April 2006. NDVI
values were computed by using surface reflectance corrected
for atmospheric effects from visible and near infrared data at
0.661 μm (r2 ) and at 0.807 μm (r3N ) [28] of the AST_07
standard product as follows:

N DV I =

r3N − r2
.
r3N + r2

(2)

Negative NDVI values over Lake Lucero were associated
with water bodies, while on April 2006 it was supposed to
be covered by powdery gypsum with patches of halite, as
explained in Section II and detailed in Table I. In any case, the
agreement obtained for the TES retrievals over Lake Lucero at
day and night was good, with the difference being less than
±0.007 in all spectral bands. This is an encouraging result
since ASTER/TES underestimates the emissivity of water by
up to 3% in band 12 with mean differences of 2% for all bands
and standard deviations of almost ±1% for bands 10–12 [10].
No laboratory spectrum was available for comparison with the
April 2006 emissivities.
B. Emissivity Temporal Variation
Given the high-precipitation events that occurred during
2006 (see Fig. 3), the temporal variation of emissivities was
studied from each target. Furthermore, ASTER emissivities
were compared with the laboratory spectrum of water and
gypsum and the basalt spectrum from [29] (see Table II) for
the lava flow.
The precipitation data gave us an indication about the soil
moisture conditions of the area during 2006. However, since the
precipitation records are monthly values, it was not possible to
know if the rain events occurred before or after the acquisition
of the ASTER scenes. Furthermore, it is known that the sand in
the upper dunes is easily air-blown and dried, while the gypsum
in the lower interdune area has a compact wet texture and a
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TABLE III
DAY /N IGHT ASTER E MISSIVITY D IFFERENCE (εASTn − εASTd ) AT 180-m S PATIAL R ESOLUTION , AND T HEIR C OMPARISON W ITH THE
C ORRESPONDING L ABORATORY S PECTRUM (i.e., G YPSUM OR WATER ) FOR THE D IFFERENT S ITES AND S PECTRAL BANDS . |Δε|av
I S THE AVERAGE OF A BSOLUTE D IFFERENCES . E MISSIVITY D IFFERENCES G REATER T HAN ± 0.016 A RE S HOWN FOR C LARITY

Fig. 6. Temporal variations in NDVI over Lake Lucero target for 2006–2007,
derived from AST_07 standard product, degraded at 180-m spatial resolution.
ASTER errorbars show spatial variation and correspond to the standard deviation of emissivities from that area.

slightly brown tint, showing more of a soil moisture effect on
emissivity.
As an example of the emissivity temporal variation, Fig. 7
plots the average ASTER 8.6-μm emissivities retrieved during
the years 2006–2008 from each studied target. This band was
selected because it usually has the highest emissivity variation.
This is observed qualitatively in Fig. 8, which presents the
spectral shape retrieved from each ASTER scene and quanti-

Fig. 7. Temporal variations of average 8.6-μm (ASTER band 11) emissivities
retrieved from daytime ASTER acquisitions along years 2006–2008 from each
studied target, compared with laboratory spectra of gypsum, water, and basalt.

tatively studied in Table IV. At the same time, no significant
ASTER emissivity change was observed over White Sands area
from 2001 to 2003 by [30], an outcome consistent with a bare,
dry gypsum surface and the lack of rains in that period.
Considering the soil moisture effect on TIR emissivities [31],
low emissivity values were expected for the gypsum dunes
(i.e., targets Dune-1 and Dune-2) during the dry period at the
beginning of 2006 (i.e., from January to May, both included).
Higher values were expected for the rainy period (i.e., from
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August to October, both included). However, unfortunately,
no ASTER emissivity data were available during the rainy
period, probably due to the presence of clouds. However, as
summarized in Table IV, an emissivity increase up to 0.04 was
observed at 8.6 μm (band 11) for the gypsum dunes between
November and December 2006, months during which the precipitation totals were 0.05 and 0.71 cm, respectively. Hence,
we consider that the increase of emissivities could be explained
by previous rainfalls (even small) and related increase of soil
moisture. Furthermore, from December 2006 to April 2007,
an emissivity decrease up to 0.015 was observed for band 11
(8.3 μm), probably due to a decrease on soil water content
because of higher temperatures and lower precipitation rates,
particularly for bare surfaces as these are being studied. As
observed before, when comparing the corresponding spectral
shape of the observed emissivities with the laboratory spectra
(Fig. 8), the agreement is quite good (i.e., average spectral
agreement within ±0.02).
For the Alkali Flat site, a similar increase was observed up
to 0.06 at 8.6 μm (band 11) from November to December 2006
(see Table IV and Fig. 7). Furthermore, there was an emissivity
variation during the years 2007 and 2008 of up to 0.03 for
ASTER bands 10 (8.3 μm) and 12 (9.1 μm). However, as the
area is not very homogeneous in emissivity (see error bars in
Fig. 7, which correspond to standard deviation of emissivities
from that area), the emissivity variability is not well defined,
except for 10.7 μm (band 13) and 11.3 μm (band 14) where
they remain almost constant along the time period.
The lava flow site is a rocky area with sparse vegetation.
Hence, an increase of emissivities due to soil moisture is not
observed here. On the contrary, an emissivity decrease of 0.02
is observed from November to December 2006 for all bands,
being up to 0.03 at 9.1 μm (Table IV). After January 2007, a
new decrease of emissivities is observed, probably due to the
presence of senescent vegetation around the area. As plotted in
Fig. 8, the spectral shape remains similar to that for basalt, as
measured by [29], but not the amplitude, since it is not a barren
area but a sparsely vegetated one, and emissivities are therefore
higher.
As mentioned above, the cover type of Lake Lucero changed
from powdery gypsum with patches of halite to water. It explains the temporal variation of emissivities observed for this
site. The spectral shapes retrieved for this site agree with the
emissivity of water (Fig. 8) when the lake was flooded and
retains the low emissivity value of gypsum at 8.6 μm before
the rain.
V. S UMMARY AND C ONCLUSION

Fig. 8. Average spectral shape retrieved from each clear-sky ASTER scene
acquired over the (black solid) studied targets in different dates, together with
the (red dashed) laboratory spectra of water, gypsum, and basalt.

In this paper, the ASTER/TES emissivity product at 180-m
spatial resolution was analyzed over an arid area in southern
New Mexico during the period 2006–2008. The area provides
an excellent test case for thermal remote sensing since it encompasses a broad range of emissivities from the high spectral
contrast of gypsum desert areas of White Sands, the gray body
behavior of water, or the high emissivity values over the lava
flow. In addition, the effect of soil moisture on emissivity can
be also studied, since heavy rainfall events in August 2006
contribute to flooded portions of the area.
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TABLE IV
ASTER EMISSIVITY DIFFERENCE (Δε = εDec’06 − εNov’06 ) OBSERVED BETWEEN DAYTIME ACQUISITIONS
FROM 18th NOVEMBER TO DECEMBER 29, 2006 AT THE DIFFERENT SITES

Results of this study stress the need for further research
on the operational ASTER/TES algorithm used to retrieve
TIR emissivities for gray bodies, because the accurate determination of emissivity is important for accurate temperature retrievals and for the calculation of the longwave radiation balance. Furthermore, unexpected emissivity values larger
than unity were retrieved by ASTER/TES at 8.3, 8.6, and
9.1 μm over the lava flow of the “Valley of Fires” in central
New Mexico.
The main conclusions are that, generally, ASTER/TES works
reasonably well, with a quantitative agreement (±0.01–±0.02)
with laboratory measurements for emissivity, a repetivity better
than ±0.013, as shown by the day/night agreement, and the possibility of emissivity mapping on a regional scale. ASTER/TES
works better for targets with large spectral contrasts, although
quite good agreements were retrieved in this work for water
targets (i.e., within ±0.007).
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