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Total evapotranspiration (ET) is a key variable in Land surface/Earth System models, which needs to be accurately simulated in order to avoid excessive
biases In simulated energy, water, and carbon cycles. Models, which usually simulate ET by formulating resistance-based parameterizations for plant
transpiration and direct evaporation from the soil and the plant canopy, often overestimate ET on semi-arid environments. A new soil evaporation resistance
parameterization in which soil evaporation is approximated as water vapour diffusion through a dry solil layer (DSL) following [1] is available in SURFEX, and
has shown good performance in offline tests for two semi-arid sites from the LIAISE field campaign [2]. Recent Harmonie-Arome (H-A) tests activating DIF and
MEB ISBA settings have shown a degradation in near surface humidity variables, leading to an overall dry bias, specially in areas with contrasting seasons
where the soil gets quite dry in late spring and summer. In this study we test the DSL parameterization in H-A experiments over Spain.
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4. Testing DSL in H-A
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5. Discussion
In Fig. 1a,b&c, a clear benefit of activating the DSL scheme is shown for Q2m, with biases close to the operational configuration or even
quite smaller for selection of stations with a low vegetation fraction (Fig. 1 a,b) , i.e. a large amount of bare soil directly exposed to the
atmosphere for evaporation. The diurnal cycle (b) is clearly improved in the DSL run, although it appears to be about 3h out of phase with
respect to observations and the remaining runs. Q2m is interpolated in SURFEX between the surface and the lowest atmospheric level
values for each PATCH and then a final gridpoint value is obtained by patch-averaging. Analyzing the changes in Layer 1 soil moisture indexes
(Fig. 2, the 4 leftmost figures) it is evident that after activating DSL, the decrease in E throughout the previous months strongly increase
surface soil moisture in PATCH1. Therefore, Q2m increases due to the increase of the bottom values of the interpolation for PATCH1. The
impact of the scheme is also seen in layer 2 (the transpirative layer in SURFEX), so that the areas active for transpiration are increased and
their transpiration efficiency is larger. Meanwhile, soil moisture values in PATCH2 (where the DSL was not active) show that there is no
apparent excessive soil evaporation or drying problem for layer 1 in the MEB patch, nor a lack of potential for transpiration in layer 2. This
agrees with the low bias of Q2m in verifications for PATCH2 dominated areas (not shown but available in the QR code above).

6. Summary & outlook
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