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Land surface skin temperature (LST) is the physical tenpereof the Earth’s land surface. In con-
trast to the oceans, land surfaces are highly variable inespad have low heat capacity and limited
moisture. As a consequence, when exposed to solar fluxieasal.STs exhibit strong diurnal to sea-
sonal variations (modulated by surface properties likestaggpn density and soil moisture), acting as
a key variable governing land-atmosphere interactiongrgynexchanges at the land-surface boundary
are largely controlled by the difference between the LST thedsurface air temperature, the air and
the surface reacting with different time and space scalesternal forcing while still being complexly
interconnected. Estimates of the LST diurnal cycle can wgisl relevant information about the soil
moisture via an estimate of the thermal inertia.

In order to foster dialogue between the research and usemaooities on the retrieval and use of LST
products, the “International Workshop on the Retrieval bisé of Land Surface Temperature: Bridg-
ing the Gaps® was held at NOAA National Climatic Data Center (NCDC), Asiey on April 2008,
co-sponsored by the GEWEX Radiation Panel and NCDC, in eesttiip with NASA. One of the out-
comes of the meeting was the realization that there was atodmatter assess the accuracy of selected
LST products, especially over arid and semi-arid areas evegors can be large due to improper char-
acterization of surface emissivity and the large amplitafithe diurnal cycle. Towards this objective,
Paris Observatory and AER have started an inter-compan$alifferent remote sensing, model and
in situ LST products, at the global scale, to assess levebdeanent of the data and to investigate
the causes for disagreement (e.g., cloud mask, calibrégres, atmospheric correction, observing
angles, different LST definitions between observed and hexienates, etc). This exercise is not com-
pleted, but some examples of preliminary results for a coispa of three remote sensing estimates
(ISCCP Rossow and Schiffgr999), MODIS [Warn(2008), and AIRS Aumann et a{2001)) and one
model output (GMAG) for January and July 1993 are given in Figutemnd?2. The differences between
the products at some regions and times can be significant ¢egythe large day differences between
ISCCP and the other estimates over arid areas in FijurEhe same LST estimates are also compared
with in situ measurements from several stations archivéldea€EOP data centér Preliminary results
are presented in Figurg showing also relatively large differences, but the resolted to be further
evaluated due to the difficulties of comparing point measemts with satellite footprints or model
cells covering much larger areas.

It is believed that a detailed analysis of the differencas/ben present LST products from observations
and models can contribute to a significant improvement imptloelucts, to a better understanding be-
tween the observation and modeling communities, and to Igld confidence in the LST estimates
from a wide community of potential users.
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2003 July ISCCP - MODIS night LST monthly mean ( °C )

2003 July ISCCP - MODIS day LST monthly mean ( °C )
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Figure 1: Example of night (left) and day (right) LST diffeces for July 2003. The compared
products are the LST daily estimates from ISCCP (Dx, regmiutf 30 km— 3 hours), MODIS
(L3—v004, 5km— 2 daily overpasses), and AIRS (L8005, P x 1° — 2 daily overpasses), and
model outputs from GMAO (CEOP contribution, 422/3 — 1 hour, referred here as MERRA).
All the satellite and model products were linearly integeld in time to the MODIS local time
overpasses~1.30 am nighttime, 1.30 pm. daytime) and in space to a 194 1/# equal area
grid (~25 x 25 kn at the equator). Only clearsky estimates (cloud flag from MODIS) have been
compared. The differences are given with respect to MODIS.
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Figure 2: Example of LST differences between selected ptedsee Figurel for description of
products): night (blue) and day (red) ISCCP, AIRS, and GMAdhtly differences with respect to
MODIS for January (circles) and July (triangles) 2003.

ECMWF/GLASS Workshop on Land Surface Modelling, 9-1Z&ber 2009



JIMENEZ, C.ET AL.: COMPARISON OF LAND SURFACE TEMPERATURES

CEOP sites
80°N T

=
B0°N "<,
40°N

20°N

20°S

40°S -

60°s 160“‘W 120“’w so“’ 40“"w o“’ 40“‘5 sol"E 126°E 16(‘)"E
‘ ‘ ‘ ‘ ‘ ‘ ‘
@ Jan-Night A Jul-Nighit @ Jan-Day A Jul-Day
| MODIS
77777777777777777 A @A @
| ISCCP
————————————————————————— Y@ A
! AIRS
77777777777777777 A YA
| GMAO
77777777777777777 Aoy
L L L L ; L L L L
-8 5 -4 2 0 2 4 6 8

Temperature (°C)

Figure 3: Example of LST differences between selected ptedeee Figurel for description of
products) and ir-situ measurements from several stations archived at theFC&#®a center (point
measurements 1/2 hour). Matches with the global products were identifieddrl on a 1/2 hour
time window and a 1/6x 1/6° box (~15x15 km) around the station location (top). Bottom: night
(blue) and day (red) MODIS, ISCCP, AIRS, and GMAO monthlydi8arences with respect to the
CEOP data for January (circles) and July (triangles) 2003.
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