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Models: experimental layout
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= Aerodynamic transport with

additional surface resistance
4

)

Surface resistance related
to environmental variables
through empirical

relationships Ax)

Soil moisture only ‘slow’
variable

= Also part of prognostic soll
moisture equation
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(A) Soil mojéiure
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Water holding capacity |
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Validation

ELDAS validation
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Fqu S|tes 1 CarboEurope Sites

e Forest sites

e (On tall towers

e Various fluxes, precipitation, some soll
moisture observations

e Validation focus A, P-E
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Flux Sites 2: Scintillometer Sites (WU)

e Sensible heat flux
e Heterogeneous area, average
over 1-5 km

e [atent heat flux: indirect (from
surface energy balance)
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Soll Moisture Sites
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Agricultural Area

Suction cups TDR Soil temperature
4 cups at 2 depths 3 probes at 6 depths 1 probe at 5 depths

Precipitation and soil moisture
measurements

Sometimes many details in space and/or
time, but hardly any additional data

Validation fOCUS SOiI moisture Approx.4 m 0.8 m
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Validation of P-E (+ Incr)

ad &

= Soil water balance in the models (no snow):
oW/ot = P-E+Incr- (R+D) [1]
s P-E

e IS available from in situ observations at “flux sites”
e IS the main component in [1]

= Validation of monthly sums for 13 sites




P for Flakaliden (SW
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Incr for Flakaliden (SW
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E for Flakaliden
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P-E and P-E+Incr for Flakaliden (SW
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Evaluation of P(Eldas)E and P(ELDAS)-E +Incr
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Soil Moisture

= Models: soil moisture content of upper 1 m

m Observations “well below the surface”:

e Soil moisture content of upper 1 m or (BALTEX-EST)
e Soil moisture content of upper 0.5 m or (BALTEX-EST)
e Soil moisture content at 0.6 m (PLAP-DK) or

e “Deep-layer” values (CarboEurope)

= Normalized with 95-percentile value

= ALTERRA




Case study Vielsalm (BE): soil moisture content 1 m
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(0.5 or 1m layer; noon)
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de of normalized soil moisture conten
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Amplitude of soil moisture conten
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Evaporative Fraction

m From average AE and H between 10-15 UTC:
e \E_, > 10 W/m?
e H,, >-20 W/m?; outliers removed if H,,<0 W/m?
e N>3

= Observations:
e No precipitation
e Wind speed > 1 m/s
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Evaporative Fraction™: case study Bordeaux (FR
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Evaporative Fraction™:

— |SBA Badajoz
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Model Pertormance for Evaporative Fraction™
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Main Conclusions

SM assimilation systems participating in ELDAS reduce bias
In soil water balance on monthly timescales, but may
Increase rmse

Precipitation correction is beneficial

Amplitude of soil moisture is underestimated due to:
e Prescribed soll properties
e SMA system and / or treatment of SM dynamics

SM assimilation system in TESSEL-scm tends to improve A In
dry conditions, but not in moist conditions

Including elementary information like a seasonal cycle in LAl
probably exceeds the effect of the SM assimilation system




