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Validation Results

Land Surface Temperature (LST) is a key variable in land-atmosphere interactions, providing important information Accuracy Precision Uncertainty
on surface energy (and water) fluxes. The Copernicus Land Monitoring Service (CLMS) provides the global LST i 5 _ 5 5
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applications. To improve accuracy, consistency, and temporal coverage of the hourly and 10-daily LST products, 2019 e = 4
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Figure 3 — Yearly metrics (2018 — 2023) between in-situ GBOV with operational (V2.1) and reprocessed (V3) hourly LST.
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(LST_GLOBE) integrates four GEO satellite ar ~ g e 301

missions (MSG-0°, MSG-I0ODC, GOES-16, 2.54
and HMWR) to ensure global coverage and 2:01
consistency (Figure 1). Each mission is -]
operated independently by respective

1.01
satellite agency, with data being distributed in

near-real-time (NRT) via EUMETCast. Figure 1 — Representation of each GEO satellite domain used —0:5
for the CLMS LST global product.
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LST GLOBE provides LST instantaneous values at a 5-km spatial grid resolution (LST hourly), and 10-daily
composites, where for each hour, the minimum, median, and maximum values are computed and subsequently
derived for each 10-day period (LST10).

Figure 4 — Mean monthly differences (2018 — 2023)
for LST maximum (a), minimum (b), and mean (c)
values. Comparisons between LST GLOBE
operational (V2.1), reprocessed (V3) with ERA5 skin
temperature over the globe.
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Ground-Based Observations for Validation
(GBQOV) are used to evaluate the CLMS LST
family of products. In particular, only GBOV
stations that meet the criteria for data
availability are found to be appropriate for the
present analyses (Figure 2):
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* Atleast 1 year within 2018-2023;
« Measuring instrument reliability; Rt N
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Figure 2 - GBOV LST stations and respective number per region.

Satellite-based (central pixel) and observation matchups, spatially and temporally synchronized, are used and N
evaluated with robust statistical metrics focusing on: —EEE —— e
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 Accuracy (bias, p);
« Precision (median of absolute residuals, o);
 Total uncertainty (root mean square difference, RMSD);

Final Remarks

« LST updates and evaluations are fundamental to ensure consistent CLMS product delivery to the end user.

« The new version (V3) is closer to observations than the current operational version (V2.1).
* Interms of temporal variability, the reprocessed LSTs stand out with an improved temporal stability.
« Spatial analysis indicates that major differences between reprocessed and operational versions are located in

specific regions, associated with changes in snow masking and satellite overlap.

« The CLMS LST is a unique global product to be available in NRT. Its new version V3 is expected to be

operational by Q1-2026 and will include 8 years of reprocessing (2018-2025) with NRT updates.

CLMS LST V2.1 products (DQOI)
LST hourly: https://doi.org/10.2909/45a5c6e5-f142-4e66-8017-fa9161c2768b —8 —6 —4 =2 0
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LST10 DC: https://doi.org/10.2909/49778fb4-bfla-4e89-bd1d-09f1370e2bb9
LST10_ Syn: https://doi.org/10.2909/0aedeadc-f2e3-4823-a60d-a4f3873aal3c

Figure 5 — Seasonal mean differences for December-January-February (DJF) (left panel) and June-July-August (JJA)
(right panel) for LST mean values: V3 and ERAS for 2018-2023 (a, b), V3 and V1 for 2018-2020 (c, d), V3 and V2.1 for
2021-2023 (e, f).
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