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Land Surface Temperature (LST) datasets provided by the
EUMETSAT Satellite Applications Facility on Land Surface Analysis (LSA SAF):

SEVIRI/Meteosat Second Generation
 Every 15-minute
 3km at nadir (regular 0.05ºx0.05º grid)
 Since 2004, updated in Near Real Time

AVHRR/Metop – Twice daily
 1km (regular 0.01ºx0.01º grid)
 Since 2007, update in NRT

Both 
 available in NRT and offline
 Distributed with (pixel-by-pixel) uncertainty

LST Algorithm – Generalized Split-Window:

𝐿𝑆𝑇 = 𝑓 𝐴𝑘 𝑇𝐶𝑊𝑉, 𝑉𝑍𝐴 , 𝜀11, 𝜀12, 𝑇𝑏11, 𝑇𝑏12

Ak – model parameters, calibrated for classes of Total Column Water Vapour and 
View Zenith Angle: TCWV, VZA are implicit inputs

Tb11, Tb12 – Brightness temperature for split-wind channels 
(centred at ~11m and ~12m, respectively)

ε11, ε12 – surface emissivity for split-window channels

LST Uncertainty (Level 2 products)

Xi – inputs’ uncertainty: emissivity (11, 12) and sensor noise (Tb11, Tb12)

𝑃 𝑊𝑓𝑐_𝑖 𝑊𝑜𝑏𝑠_𝑘 - Probability of using the wrong split-window coefficients (X impact on

LST uncertainty)

GSW_Alg – uncertainty of the split-window algorithm – depends on atmospheric optical
depth
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GSW_Alg estimated considering:
 MODTRAN simulations > 15700 profiles + Split-window error with “perfect inputs”
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Fractional Contributions to Total LST Uncertainty

GSW_AlgTb11 & Tb12

11 & 12
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 Emissivity has the largest contribution to total LST 
uncertainty – especially under dry atmospheres

• West Sahara – emiss impact is reduced where
water vapour increases

Higher algorithm uncertainty for  high view angles & 
high water vapour

 Impact of sensor noise also increases with view zenith
angle and Total Column Water Vapour (TCWC)

 The impact of TCWV uncertainties is generally lower
than other components (errors mitigated by implicit
use of this variable)
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Standard Deviation (LST_Satellite – LST_Insitu)  versus total
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Satellite (SEVIRI) LST versus in situ LST

Evora (Portugal)

Standard deviation of LST errors (LST_SEVIRI – LST_InSitu) per bin of total

(LST_SEVIRI – LST_InSitu) median error per bin of total

Perfectly estimated uncertainty; minimum value when sat = 0

StDev:

StDev:

StDev:

𝜎𝑠𝑝𝑎𝑐𝑒 = 𝑠𝑡𝑑( 𝐿𝑆𝑇𝑠𝑎𝑡 𝑖 − 1: 𝑖 + 1, 𝑗 − 1: 𝑗 + 1 )

For a match at pixels 𝑖, 𝑗 surrounding
the site.

Satellite product total uncertainty
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𝜎𝑠𝑝𝑎𝑐𝑒 = 𝑠𝑡𝑑( 𝐿𝑆𝑇𝑠𝑎𝑡 𝑖 − 1: 𝑖 + 1, 𝑗 − 1: 𝑗 + 1 )

For a the pixel 𝑖, 𝑗 that best matches the site.

Station upscaling model
(Evora site only)

In situ sensor noise
& In situ emissivity

Based on approach followed at LST CCI / FIDUCEO:; see, e.g.,:
Ghent, D.; Veal, K.; Trent, T.; Dodd, E.; Sembhi, H.; Remedios (2019) 
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