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The SURFEX modelling platform
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Integration of geographical info in SURFEX



Climate Modelling User Group CMUG | 25-07-2018 | Slide  4

Land Data Assimilation within SURFEX

• LDAS-Monde

• Integration of satellite observations into 

the ISBA land surface model

• Involves the CTRIP river discharge model

• Sequential assimilation of LAI

• Flexible LAI thanks to photosynthesis-driven phenology

• Root-zone soil moisture can be analysed assimilating LAI

• Joint LAI and SM assimilation is possible

• Sequential assimilation of Snow Water Equivalent (SWE)
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From ECOCLIMAP to ECOCLIMAP-SG
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How do LC and SNOW uncertainties propagate?

• Assimilation of SWE with and without LC-CCI using LST and SM as a benchmark

• Eurasia 2010-2022, 0.25 x 0.25 km, ERA5 forcing

• Experimental design

• Open-loop with pre-existing LC

• Open-loop with CCI LC

• SWE assimilation with pre-existing LC

• SWE assimilation with CCI LC.

• Comparison of simulated LST and SM with corresponding CCI variables.

• Products to be used

• LC: v.1.6.1 -> obsolete, need to switch to a newer version

• SNOW: SWE L3c v3.0

• SM: COMBINED v8.1

• LST: v2.23 AQUA_MODIS_L3C_0.05, TERRA_MODIS_L3C_0.05
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Plans

• WP5.3

• Open-loop with pre-existing LC and with LC-CCI 

… done but needs to be updated with new LC data

• SWE assimilation experiments and SM and LST benchmarking 

… SWE DA is being reactivated

… all should be ready before March 2025
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ECOCLIMAP-SG vs. ECOCLIMAP-II

• ECOCLIMAP-II (without LC-CCI)
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ECOCLIMAP-SG vs. ECOCLIMAP-II

• ECOCLIMAP-SG (with LC-CCI v1)

Less bare soil

Less grasslands

More crops

More forests
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ECOCLIMAP-II OL results

• SWE
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ECOCLIMAP-II OL results

• SWE

Warm winter Warm winter
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ECOCLIMAP-SG vs. ECOCLIMAP-II

• Effect of LC-CCI on vegetation (simulated LAI)
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ECOCLIMAP-SG vs. ECOCLIMAP-II

• Comparison with SWE-CCI
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ECOCLIMAP-SG vs. ECOCLIMAP-II

• Comparison with SWE-CCI
Warm winter Warm winter
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ECOCLIMAP-SG vs. ECOCLIMAP-II

• Comparison with SWE-CCI
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ECOCLIMAP-SG vs. ECOCLIMAP-II

• Comparison with SWE-CCI

SWE-CCI 
too large 
over 
western Europe?
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Conclusions

• The inclusion of LC-CCI in SURFEX has a major impact on SWE simulations by the ISBA model

• More crops and forests, less grasslands

• OL simulations were made and comparison with SWE-CCI initiated

• Marked model-CCI SWE difference

• during 2013-2014 and 2019-2020 « warm winters » at mid-latitudes

• over Ukraine and southern Russia

• over western Europe (overestimation of SWE by CCI?)

• Reduced model-CCI SWE difference by LC update over Scandinavia and the Oural

• Work in progress: 

• Use of LC-CCI v2 (simulation is running)

• Assimilation of SWE-CCI

• Comparison with LST-CCI, SM-CCI
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Prospects

• Assimilation of LAI using LST diurnal cycle as a benchmark

• A region TbD in Eurasia 2010-2019, 0.25 x 0.25 km

• Experimental design

• LAI assimilation with CCI LC.

• Comparison of simulated LAI with corresponding CCI LAI.

• Products to be used

• LAI: should be available in 2024

• LST GEO product: should be available in 2024
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Prospects

• Assimilation of BIOMASS-CCI data
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CMUG CCI+ WP5.3

Thank you for your attention


