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Soil Moisture in ORCHIDEE

3 hydric budgets
for soil columns
associated to
vegetation

Weight average of
the 3 SM variables

11 layer
discretization for
the soil column




In-situ sites

ISMN sites within
the footprint of
FLUXNET tower

FLUXNET provides
accurate forcing
data and flux data
(GPP/LE) for
evaluation.




Definition of drydowns

Soil Moisture (8) .
Precipitation s Due to large biases

in SM, focus on

8(t) = A x exp(-t/1) + ﬁeq temporal dynamics

< Measure of soil
% % moisture memory

x I
* 1is the metric of
I - interest
Time (days)

At least 5 days with no rain




Local example
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Overall trends
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Dries faster
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US-Hal
US-MMS
US-UMB
AU-Rob
AU-Tum
FI-Sod
US-GLE
US-Me2
DE-RuS
US-ARM
US-Ne2
AU-DasS
SD-Dem
SN-Dhr
US-Ton
AU-Gin
US-PFa
US-Whs
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Length
of dry
period

Generally, the
model dries out
faster than the
observation

Too small sample
of sites to draw
conclusions about
vegetation, soil
texture or climate




Parameter selection
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Sensitive analysis
performed using
Morris algorithm

Hydrology
parameters, rs¥,
SLA amd Vcmax
kept for calibration




Calibration
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Opt_t - calibration using T values | Opt_fullSSM - using whole bias-corrected SSM timeseries
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Effects of calibration on full SSM ts
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Opt_t - calibration using T values | Opt_fullSSM - using whole bias-corrected SSM timeseries



Posterior parameters

< Effect ofthe t
calibration on the
parameters

FFFFFF

s Darker diamonds
represent a larger
reduction in
parameter
uncertainty
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Effect on other fluxes

Resp (gC/m?/d)
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Little to no change
when using Opt_z

More significant
deterioration of fit
when using
Opt_fullSSM




Future Perspectives

X/

% Submit manuscript by the end of the month:

Raoult, N., et al. (2020), Evaluating and Optimising Surface Soil Moisture
drydowns in the ORCHIDEE land-surface model, Journal of Hydrometeorology
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% Use satellite data
> |nvestigate global trends
> Perform global calibration of soil moisture retrievals

/7

% Simultaneous global calibration of soil moisture with other data streams
> NDVIorSIF
> Land surface temperature



The ESA-CCI SM product

% Product merges
number of different
sSensors

% Strong correlations
between ESA-CCI
SM & ORCHIDEE
SM output (driven

with ECWMF’s

-0.15 000 015 030 045 0.6 0.75  0.90 CERASAT data)

Temporal Correlation Coefficient

Raoult et al., Confronting Soil Moisture Dynamics from the ORCHIDEE Land Surface Model With the ESA-CCI
Product: Perspectives for Data Assimilation. Remote Sens. 2018, 10, 1786.




First results with ESA-CCI SM product
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Global trends with the ESA-CCI product

Dries out slower

T values (days)

16

14 4

121

10 1

== ORCHIDEE Model === ESA-CCI SM data == ORCHIDEE Model === ESA-CCI SM data

12 1 T

iy
o
L

o
f

T values (days)

4.
2 -
e @ <& b a8 S a9
c})\\‘9 \‘\eé\\) Q\(\ 3‘ PS\ Vs\ &\—VS\ x\\)&\ \e\\)((\\
o ® &
o
Decreasing sand fraction Decreasing Aridity
i.e. increasing soil matric suction i.e. evapotranspiration is no longer

only limited by water availability




