
Generation of a land surface reanalysis dataset 

over EURO-CORDEX for 2000 to 2022

Land surface reanalysis plays an important role in providing temporally continuous and spatially consistent 

representation of water and energy cycles, supporting applications such as drought monitoring and climate change 

impact studies. In this study, an improved soil moisture (SM) and evapotranspiration (ET) dataset at 12 km for EURO-

CORDEX is provided by assimilating the 9 km SMAP SM retrievals and in situ ET measurements from ICOS networks 

into eCLM (European Community Land Model). The long-term reanalysis from 2000 to 2022 is validated against in-situ 

observations and compared with other commonly used datasets.
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1. Introduction

2. Objectives

• To develop a long-term, high-resolution, and physically consistent 

dataset of SM and ET with complete spatiotemporal coverage over 

Europe from 2000 onward.

• To investigate the impact of assimilating SM and ET on other 

hydrological variables, e.g., runoff and total water storage (TWS).

3. Model setup

Mode    = Satellite Phenology (SP)

Domain =  EURO-CORDEX

Temporal resolution = Daily

Spatial resolution = 0.11 degrees

Forcing = ERA5

Land cover = GLC 2000

Soil texture = SoilGrids + 

   GLHYMPS

4. Comparison with existing SM and ET datasets

The assimilation experiments were carried out with 64 ensemble 

members using the Ensemble Smoother with Multiple Data 

Assimilation (ES-MDA) method for the year 2019. The optimised 

parameters are then used to conduct long-term simulations.

Fig 1. Hydrological process in CLM [1].

5. Validation of SM on independent networks

7. Evaluation against GRACE TWS

8. Conclusions

6. Evaluation against E-RUN gridded runoff
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• The CLM-OP simulation shows improved agreement with ESA 

CCI SM and GLEAM ET products, as well as in situ SM 

measurements from the ISMN network. CLM-OP effectively 

removes the wet SM bias in CLM-REF from 0.057 to -0.012 

cm3/cm3.

• Comparisons with E-RUN runoff and GRACE TWS indicate that 

those improvements do not consistently translate to better 

performances of all hydrological states and fluxes.

• We will generate an update with (i) parameter estimation over a  

multi-year time period, (ii) dynamic LAI, (iii) additional 

assimilation of ASCAT/SMAP SM for state estimation for years 

not included for parameter estimation.

Fig 2. A schematic of the SM and ET dataset generation process.

Fig 3. Temporally averaged surface soil moisture (SM) and evapotranspiration (ET) over the 2000–2022 period 

from modelled and reference datasets, along with (a) longitudinal and latitudinal (b) profiles.

Fig 4. Boxplot of bias, Pearson r and ubRMSE for CLM-REF and CLM-OP modelled SM evaluated 

against 300+ ISMN stations. The y-axis is grouped by ISMN networks.

Fig 5. Performance evaluation of CLM-REF and CLM-OP against E-RUN over PRUDENCE regions.

Fig 6. Comparison of monthly time series of TWS anomalies from CLM-REF, CLM-OP, and GRACE 

based observations over PRUDENCE regions, relative to the 2003-2016 reference period.
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