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DANTEX ‑ LSTM

ESA‑ECMWF collaboration project

Prepare for the Land Surface Temperature Mission (LSTM)

Assimilate thermal infrared window channels over land

Two phases:
1 L2 retrieval assimilation (in the offline system)
2 L1 radiance assimilation (in the coupled system)
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Simplified Extended Kalman Filter

Data assimilation: use observations to
update the model first guess

H mapsmodel space to observations

New development
Soil temperature analysis
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First guess departures

Difference between observation and
model background: �4� H(�3b)
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Change in first guess departures

Average difference (Jan‑Dec 2020) in
first guess departures between

�2�t�T�RSM + ST analysis
�+�i�`�H SM analysis

Decrease in T2m departures
when analysing soil temperature
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Change in first guess departures

Average difference (Jan‑Dec 2020) in
first guess departures between

�2�t�T�RSM + ST analysis
�+�i�`�H SM analysis

Decrease in RH2m departures
when analysing soil temperature

RH2m not used for ST analysis!
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Change in first guess departures

Average difference (Jan‑Dec 2020) in
first guess departures between

�2�t�T�RSM + ST analysis
�+�i�`�H SM analysis

No substantial impact on SSM
departureswhen analysing soil
temperature
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LST assimilation

ESA CCI LST retrievals

Multi‑sensor infra‑red (LEO & GEO)

L3 supercollocated

Resolution of 0.05°, every 3h

New development
LST assimilation to update soil
temperature

EUROPEAN CENTRE FOR MEDIUM‑RANGEWEATHER FORECASTS 8



LST assimilation

ESA CCI LST retrievals

Multi‑sensor infra‑red (LEO & GEO)

L3 supercollocated

Resolution of 0.05°, every 3h

New development
LST assimilation to update soil
temperature

EUROPEAN CENTRE FOR MEDIUM‑RANGEWEATHER FORECASTS 8



Change in first guess departures

No benefit from LST observations

Further optimisation is planned

�2�t�T�RSM + ST analysis, excl. LST assimilation
�2�t�T�k SM + ST analysis, incl. LST assimilation
�+�i�`�H SM analysis
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Soil temperature evaluation

Evaluation over 304 ISMN in
situ stations (Jan‑Apr 2020)

Bias improves for
root‑zone soil temperature

Similar results for surface
soil temperature

�+�i�`�H SM analysis

�2�t�T�R
SM + ST analysis,
excl. LST assimilation

�2�t�T�k
SM + ST analysis,
incl. LST assimilation
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Soil temperature evaluation

Evaluation over 341 ISMN in
situ stations (Jan‑Apr 2020)

Pearson �� degrades for
surface soil temperature

Similar results for
root‑zone soil temperature

�+�i�`�H SM analysis

�2�t�T�R
SM + ST analysis,
excl. LST assimilation
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Next steps

Develop improved RTmodels and DA techniques
,! IR window channels over land currently not exploited!
,! Improve emissivity representation in the forwardmodel

LDAS will use ‘pseudo observations’ of LST
,! analysed skin temperature in the atmospheric 4D‑Var

Optimise thermal conductivity between skin and soil
temperature in the model

Use representative datasets from existing missions
,! e.g., SEVIRI has similar spectral resolution to LSTM
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	LST assimilation

