Use of satellite data for soil moisture analysis at ECMWF
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Contact: Patricia.Rosnay@ecmwif.int Major change in the operational system l&hg term evaluation: set of two one-year experiments at T255 with IFS cycle 36rl. From 1 December 2008 to
November 2009: Ol (6-h analysis time slots), EKF (12-h windows, as 4D-Var). Both use the screen level parameters analysis as input for the soil moist
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Extended Kalman Filter surface
analysis

An Extended Kalman Filter soll
moisture analysis has been
developed (Drusch et al., 2009)
validated and implemented to go into  HTESSEL Land Surface Model. — Ol(Bua) = SKF(ohl) == SEKFASGAT(®hm)
operations in 2010 (de Rosnay et al., Reference HTESSEL: Balsamo et a e
2010). The EKF soil moisture analysis 2009

replaces the Optlmu_m Interp_olatlor_\ (OI) ECMWEF Operational ASCAT monitoring (since September 2009). Angular sensitivity of rst guess c 5 :
that has been used in operations since 1999. departure is monitored in near-real-time. Larger departures are obtained for high incidence Month 2009
The analysis is obtained by an optimal combination of the observationsean angles, so blacklisting is applied for large angles in the ASCAT data assimilation (de Rosnay, 2009). T2m veri cation against SYNOP data (48h forecast from 00 UTC
background (short-range forecast):

Xa(t) = Xp(t) + K(y(t) — Hxp(1))

whereK is the gain matrix 1

Soil moisture evaluation against SMOSMANIA
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The observation operatér is the Jacobian matrix of:

Correlation layerl
RMSE layer 1 m—3)

yl yl (X + XJ) - yl (X) | | | | | | | | | | | | | | | | | | | | | | | |

0. 0
Xj )(J > SBR URG CRD PRG CDM LHS SVN MNT SFL MTM L[ZC NBN SBR URG CRD PRG CDM LHS SVN MNT SFL MTM L[ZC NBN
Stations Stations

Hjj =

In finite differences, the elements of the Jacobian matrix are estimated by
perturbing individually each componextof the control vector ky a small
amount xj. Sensitivity has been conducted to find the optimum perturbatjc

Bias layer 1 (fm=3)

EKF Operational implementation — re-organisation of the surface
analysis within the IFS (Vasiljevic et al., 2009) Y Y Y Y —
SBR URG CRD PRG CDM LHS SVN MNT SFL MTM LZC NBN

From 35r3 — Surface analysis Stations
35r2 — Surface analysis after 4D-Var before 4D-Var (run in parallel) Correlation, bias and RMSE of ECMWEF surface soil moisture analysis for the 12 SMOSMANIA soil moisture stations (Calvet et al. 2007), for di erent con gurations of t
soil moisture analysis: with the Ol (using screen level parameters) in black, with the new Extended Kalman Filter (EKF) using screen level parameters only in red and
the EKF using both screen level parameters and ASCAT soil moisture data in green (Albergel et al., 2010).
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Passive microwave remote sensing — Summary

Soll Moisture and Ocean Salinity mission (SMOS) t{ BOE TVSGBDE BO

completely independent from
the atmospheric 4D-Var.
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will be implemented in 2010
at ECMWEF. It is highly relevan

2 demonstration les to the analysis of soil moisture
(19 bufr messages, 54 sec.) 24 h of pre-processed (simulated) bufr data for 2010 and considerably improves its

ECMWEF’s contribution to Implementation of SMOS data in IFS

4.04 o global monitoring, pre_processing steps implemented and tested mostly with two simulated

data assimilation (brightness yemonstration files available from 19 March (from Deimos) and later in the year wit
temperatures, TB). 24 hours of simulated data corresponding to 2010.

A key component of TB
monitoring and assimilation
Is the forward operator that

transforms model variables Land performance.
(e.g. soil moisture and *U FOBCMFT UIF

temperature) into observed information (SMOS, ASCAT)
variables (SMOS TB). analyse soil moisture.
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monitoring (2009) and data
assimilation (2010).
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2010 and ongoing research
activities are evaluating the
influence of SMOS data on th

Monitoring of SMOS brightness temperature (K) on 8 June 2010 at 40 degrees of ~ ESA SMOS launched on Implementation of SMOS data in the Integrated Forecasting System (IFS), Mufioz Sabate forecast.
incidence, for the horizontal polarization in the antenna frame. 2 November 2009. etal. 2010.
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