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ECOSTRESS
matched well to field
data at SURFRAD,
BSRN, and TPDC
sites, with ~1 K bias.
Outliers were due to
solar panel intrusion,
striping, and
unmasked clouds.
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The evaluation results indicate that MOD11A1, MYD11A1, and ECOSTRESS are of good
quality during daytime among all the evaluated LST data. MOD11A1 and MYD11A1 have
similar overall bias around –0.83 °C, a RMSE around 2.85 °C, and a standard deviation
of 2.73 °C. ECOSTRESS LST has an overall absolute bias < 0.9 °C, RMSE < 2.15 °C,
and standard deviation < 1.95 °C.
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First comprehensive validation of
ECOSTRESS LST & ET on a complex
mountain terrain. LST compared well
against air temperature across
elevation and aspect. ECOSTRESS
overestimated ET because of the net
radiation upscale method.
ECOSTRESS LST & ET captured
important spatially-explicit diurnal
variability.
4

jpl.nasa.gov

ECOSTRESS ocean temperatures have a
consistent 1.01 °C negative bias relative to VIIRSN20, although deviation in brightness temperatures
within the 10.49 and 12.01 µm bands were much
smaller. Standard bias-correction methods using
already validated and well-known algorithms can
be applied to ECOSTRESS SST data, yielding
highly accurate products of ultra-high spatial
resolution for studies of biological and physical
oceanography in a time when these are needed to
properly evaluate regional and even local impacts
of climate change.
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Variation in LST over space and time at scales of
meters and hours influence processes in the
atmosphere, soils, vegetation, and water. Data fusion
from different sources is needed to understand these
processes.
ECOSTRESS provides differences in mean LST
within the sub grid of a single GOES pixel (intercept)
and changes in the diel amplitude (slope).
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Compared with GOES-R data,
ECOSTRESS LST is suitable for
monitoring the diurnal variations of intracity
thermal environment at the subdistrict (or
neighborhood) scale. Our study highlights
the value of the combined use of
geostationary satellite and ECOSTRESS
LST in exploring the diurnal cycling of the
SUHI, and can help inform urban planning
and land-based climate mitigation policies
in the context of climate change.
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Results show that land use and landscape
fragmentation have a significant influence
on urban GPP and canopy temperature
within the water-limited Mediterranean
SoCAB climate. Cooling from irrigation
alleviates strong warming along
greenspace edges within 100 m of
impervious surfaces, and increases GPP
by a factor of two, compared to nonirrigated edges.
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The study leveraged high resolution land surface
temperature (LST) measurements, in conjunction
with established relationships between air
temperature and MBD risk factors like mosquito
biting rate and transmission probability, to produce
fine resolution (70 m) maps of MBD risk
components. We focus our case study on West Nile
virus (WNV) in the San Joaquin Valley of California,
where temperatures vary widely across the day and
the diverse agricultural/urban landscape
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An essential variable to studied thermal
and climatic conditions in mountainous
area is near-surface temperature lapse
rate (NSTLR), defined as the rate of
change in temperature by elevation.
Observed NSTLR in this study was lower
in areas with higher ESI for both seasons.
These results suggest that areas with the
higher water availability have lower thermal
gradients and this effect is stronger in
summer season.
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The effects of emitted radiation from
exposed land are often neglected in snowmelt models. This study used ECOSTRESS
LST in a 3-D longwave radiation model, and
found that this represents 20-30% of the
surface longwave flux. The common
omission of this effect in atmospheric
radiation models leads to an underestimation
of DLR in complex terrain, especially at
higher elevations, which has significant
implications for mountainous ecohydrology
simulations.
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Study found consistent patterns of vertical
thermal heterogeneity both within tree
canopies and between ecosystem over- and
under-stories. The daytime difference
between the top and bottom thirds of blue oak
canopies was, on average, 0.48 ° C – and
sometimes several times larger. Notably,
canopy tops are cooler, likely associated with
the under-story grass reaching daytime
temperatures often exceeding over-story
temperatures by 10° C.
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