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Introduction: Uncertainties in evapotranspiration
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Introduction: Uncertainties in evapotranspiration components

Transpiration relative to evapotranspiration
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Introduction: Why two-source modelling?

Current JULES
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Introduction: Why two-source modelling?

Two-source JULES

Coded in JULES by Hiroshi Kusabiraki, Met Office/JMA

https.//code.metoffice.gov.uk/trac/jules/browser/main/branches/dev/hiroshikusabiraki/vn5.1_twosrc
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Evaluation over Mediterranean and semi-arid sites

Avignon site * Arable crop succession: wheat, sunflower, maize, sorghum
 Mediterranean climate
« Long period of crop succession 2001-2015 : range of atmospheric and crop conditions

winter bare bare winter
. summer crop .
crop soil soil crop
Oct. Jul. Apr. Sept. Oct. _
Year n Year n+1 Year n+2 Year n+3 Garrigues et al., 2015,2018

Agdal Irrigated Olive site (Morocco)
CESBIO, Caddi Ayad University, Marrakech — L.Jarlan, CESBIO

 Irrigated olive orchard site with large fraction of bare soill

« Semi-arid climate

» 1 year of observations (2003)

« Measurement of plant transpiration (sap flow)

« SURFEX/ISBA simulations with different multi-source configurations
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Evaluation of the temporal dynamics of ET over crop succession Avignon site
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» Larger differences between model and measurement than between model configurations
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Impact of the dual-source on ET partitioning Avignon site
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> Low impact of the dual-source energy balance on ET
partitioning between soil evaporation and plant
transpiration
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Impact on the energy budget Avignon site

ET (W/m2) H (W/m?2)
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Larger impact of dual-source on H compared to LE
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Impact on the temporal evolution of ET Agdal site
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Comparison with the SURFEX/ISBA model Agdal site
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» Large discrepancies between models due to energy
balance representation
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Global two-source modelling: ET
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Regional differences

Needleleaf tree
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Components of ET
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Implications for hydrology
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reases over crop sites
le heat flux

ET with two-source model
s, W grass

sublimation in boreal regions

a further improvement...?
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Sensitivity analysis by PFT
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» Small change in total ET
> Increase in transpiration over forests
» Increase in soil evaporation over grassland
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