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Abstract

EUSTACE (EU Surface Temperatures for All Corners of Earth) is a Horizon2020 project that will produce a spatially complete, near-surface air temperature (NSAT)
analysis for the globe for every day since 1850. The analysis will be based on both satellite and in situ surface temperature observations over land, sea, ice and
lakes, which will be combined using state-of-the-art statistical methods. This poster illustrates how satellite land surface temperature (LST) data — sourced from
ESA’'s DUE GlobTemperature project - will be used in the analysis. NSAT must be estimated from satellite observations before the two data types can be combined,
because the satellite-observed skin temperature can differ substantially from the NSAT observed in situ at meteorological stations. Two methods will be trialled
within EUSTACE, both of which are presented here: an established empirical regression-based approach for predicting NSAT from satellite data, and a new method
whereby NSAT is calculated from LST and other parameters using a physics-based model.
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Satellite observations will provide additional data for the EUSTACE analysis,
and will be particularly valuable where in situ near-surface air temperature
(NSAT) data are sparse.
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surface type and time of day. LST is more responsive to solar heating and so over land in EUSTACE.

other parameters that influence the LST-NSAT relationship, such as elevation,
the largest LST-NSAT differences are usually seen during the day. ‘
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Figure 2: Example of satellite LST and estimated NSAT over
land on 1t July 2010. Satellite LSTs are from MODIS Aqua
(GlobTemperature product). Aqua overpass is ~1.30 am/pm).

Land Satellite Data in EUSTACE

Satellite LST data: Primarily MODIS/Aqua. Also likely
SEVIRI/MSG. Both sourced through
ESA GlobTemperature (L2 swath).
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Figure 1: Observations of LST (red), NSAT (orange), wind speed
(green) and the % opaque cloud (blue) at Atmospheric Radiation
Measurement (ARM) sites (see http://www.arm.qov/). Figure taken from
Good (2016), submitted to JGR-Atmospheres.

Vegetation: Copernicus Global Land Service FCOVER

Snow cover: MODIS snow product (MYD10.C1)
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