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Topic 1
Ground heat storage from borehole
and satellite data
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Vegetation disturbances!
Building disturbances!
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Topic 2
Ground heat flux from machine
learning models
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Direct approach
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Daily GHF at July 21+, 2017
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Daily GHF at July 21%t, 2017
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— Satellite data allow to expand borehole estimates of ground heat
storage.

— Satellite estimates of global heat storage since 1960 are
between 16 ZJ and 21 ZJ.
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— Satellite data allow to expand borehole estimates of ground heat
storage.

— Satellite estimates of global heat storage since 1960 are
between 16 ZJ and 21 ZJ.

— Machine learning frameworks can be used to estimate ground heat
flux in combination with Earth Observation products.

— Direct approach performs better than the hybrid approach.

— More GHF observations are still necessary.
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— Satellite data allow to expand borehole estimates of ground heat
storage.

— Satellite estimates of global heat storage since 1960 are
between 16 ZJ and 21 ZJ.

— Machine learning frameworks can be used to estimate ground heat
flux in combination with Earth Observation products.

— Direct approach performs better than the hybrid approach.

— More GHF observations are still necessary.

— Generating daily maps of GHF are possible combining machine
learning models and Earth observation products.
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Variable Source Version
Land cover type ESA-CCI 2.0.7
Land surface temperature ESA-CCI 1.00
Soil moisture ESA-CCI v06.1
Soil water indices Copernicus V3.1.1
Incoming surface radiation MODIS v061
Leaf area index NOAA 3.5.45
Soil texture SoilGrids 2022-01-31
Ground heat flux Eddy-covariance -
Evapotranspiration GLEAM vd.la
Surface air temperature ERA5-Land -
Ground surface temperature ERAS5-Land -

Land surface temperature ERA5-Land -

Cuesta-Valero et al. (submitted)
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Data distribution and processing
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GHF at daily resolution? | Advances from ML models and EO products

GHF predictions (direct approach)
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GHF at daily resolution? | Advances from ML models and EO products

GST predictions (hybrid approach)
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— GHF at daily resolution? | Advances from ML models and EO products
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GHF at daily resolution? | Advances from ML models and EO products

Permutation Feature Importnace (RMSE)
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GHF at daily resolution? | Advances from ML models and EO products

ML model projections
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