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SMOS monitoring (WP1100)
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Ʒ Current status of the monitoring suite & next.

Ʒ Monitoring results.

Outiline
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üSMOS Monitoring Suite:

Å05-Nov-2010: substitution of the old SMOS offline monitoring page & launch of the   

SMOS monitoring suite running in NRT, 

Årunning under an rd experiment (cy36r4), 

ÅNext step Ą substitution of current suite by a new rd expt in cy37r3 [only monitoring 

mode, under test]. It will not affect the statistics. 

üDevelopments of the main monitoring branch since PM-I.

ÅEfficiency and compatibility with the IFS is improved,

ÅFaraday correction introduced and consistent with L1C processor, 

ÅNew flexible thinning approach implemented Ą ODB reduced,

ÅControl of CMEM parameterisations by namelists,

ÅElimination of old hard-coded switches,

ÅMonitoring over oceans,

Åé

Monitoring ïStatus 
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üMany obstacles encountered in cycles 37:

ÅTesting long and slow,

ÅTechnical problems solved recently: ñThe SMOS failure in cycle 37R1 onwards was due to a cleaning aiming

to remove duplicated code. The removed code did direct memory copy of observation data to model space

arrays in the case that the data was already on the right processor. Instead all observation data was message

passed to model space. Most observation types in IFS are randomly distributed over processors, but the SMOS

observations are co-located with the model grid. So although the cleaning was fine for other data types, for

SMOS it introduced an unbalanced memory requirement for message passing to the point of crashing the tasks

with the most SMOS observations.ò

ÅTechnical problems are mostly solved and the new monitoring suite will run in

cy37r3.

ü In next cycle (cy38), the monitoring of SMOS may run integrated in the o-suite, but 

since the assimilation of SMOS data is not operational it will run out of the critical path 

(under test within the COPE project). 

Monitoring - status 
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current vs. operational monitoring

ÅPassive data can be 

decoupled from the main 

atmospheric analysis. 

ÅMonitoring of passive data 

must be out of the critical 

path. 

ÅSMOS could be the first, but 

a new family would include 

other passive data.

ÅAdvantage for SMOS: 

supported by operations

Current monitoring

Oper. monitoring
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üRoutinely production of statistics with SMOS Tb, 

model equivalents and background departures,       

in NRT

ÅGlobal scale

ÅLand and oceans separately,

ÅSeveral incidence angles [10, 20, 30, 40, 50, 60],

ÅTwo polarisations states  [XX, YY],

ÅIndependently per continents and hemispheres,

üStatistical products ,

ÅTime-averaged geographical mean-fields        

(last 6 weeks of data), 

ÅHovmoeller zonal mean fields (last 3 months),

ÅTime series of area averages (last 3 months),

ÅScatter plots: background departures as function 

of incidence angle (last 5 weeks).

SMOS monitoring webpage 

[http://www.ecmwf.int/research/ESA_projects/SMOS/monitoring/smos_monitor.html]
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SMOS monitoring webpage 

ÅSupport to CAL/VAL teams ; time 

series for targeted sites (17 sites in 

France, Denmark, Antarctica, Spain, 

USA, Finland, Germany, Australia, Niger 

and Benin).
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Evolution of first -guess departures  (obs - model)
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Data and model simulations are better ! 

01 August  2011 (CY37R3)
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Monitoring results 

Bias North-hemisphere Bias South-hemisphere



ECMWFESA-ECMWF  PM                     ECMWF  07-November -2011                                     slide 10

Data thinning (WP1200) and noise 

filtering (WP1300)

Preparation of SMOS TB for the SM 

analysis
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Ʒ Evolution of thinning approaches:

ÅPseudo-random thinning (cy36r1) Ą quick just after launch,

ÅAngular thinning (cy36r4) Ą only pre-defined data in ODB

ÅFlexible thinning (cy37r1) Ą flexibility for assimilation experiments, configuration 

controlled by a namelist Ą straight forward for investigation,

Å OBNLAT, OBWLON, OBSLAT ,OBELON  == geographical location [default] ,

Å NO ANGLES == number of incidence angles [6] ,

Å INCIDENCE ANGLE == monitored incidence angles [10, 20, 30, 40, 50, 60] ,

Å DELTA == offset around each selected angle [0.5] ,

Å POLARISATION == selected polarizations [0, 1] ,

Å WATER_FRACTION == percentage of water fraction allowed within the pixel (according to 

the SMOS water fraction field)  [100] ,

Å SMOS_IF == extended or alias-free field of view (FOV) area of the snapshot [0] .

Å Also, each component of the forward model operator.

ÅHard RFI is filtered in BUFR space ( 50 <TB< 350 K).

Thinning approach 



ECMWFESA-ECMWF  PM                     ECMWF  07-November -2011                                     slide 12

Thinning approach  

All data

00Z analysis 20101201 

(2100-0900)

154.364.953  (100%)

Water pixels + HHV / HVV 97.024.125 (62.85%)

Land pixels + AFOV 30.073.313 (19.48%)

Monitoring suite (6 angles +/ - 0.5) 10.564.356  (6.85%)

Monitoring suite (6 angles +/ - 0.5) 

+ land pixels

5.983.758  

(3.87% or 10.41 % over land )

Monitoring suite (6 angles +/ - 0.5) 

+ land pixels + AFOV

4.923.337 

(3.19% or 8.58% over land)

Monitoring suite (6 angles +/ - 1) + 

land pixels

11.979.065

(7.76% or 20.89% over land )

Monitoring suite (6 angles +/ - 2) + 

land pixels

23.728.031

(15.37% or 41.37% over land )

Monitoring suite (6 angles +/ - 3) + 

land pixels

35.189.567 

(22.79% or 61.34% over land )

Ʒ Only 10% of initial data can be ingested in the IFS, ideally less than 5%.
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Ʒ Conversion of SMOS DGG to ECMWF reduced GG (next cycle) Ą it enables the use of 

light NRT product & avoid horizontal correlations,

Ʒ Technique used is the nearest neighbour, which is a good approximation as the SMOS 

grid is relatively dense. Furthermore, horizontal correlation are reduced. 

Ʒ Another effective thinning approach would be to reject data contaminated (or suspicious) 

by RFI from BUFR space. 

Thinning approach 

ĕ SMOS resolution ĕ 400 MB
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ÅObjective: Reduce noise from SMOS data by studying the relationship between TB and 

incidence angle;

ÅStrategy:

ÅForeachDGGnode fit all observationsto a polynomial regressionmodel

Å Ą r2 provides the level of representativity of the regression model to the
observations,

Å Ą the varianceof the residues( )̀ providesan indication of the expectedlevel of
noise.

ÅAverage observations in angular binsĄ s̀hould be reduced and therefore the noise. 

Bear in mind that:

ÅUse only orbits during a day to avoid mixing with the temporal variability of the observations due to 

geophysical variability, or use very stable areas where signal behaves stable over time,
ωAveraging over small angular bins could be acceptable to eliminate noise, but over large bins (5 
degrees) may produce big errors, because TBs can change very quickly with increasing the incidence angle 
(particularly true over large incidence angles),
ωRelationship studied only for Australia, South-America and North-America to avoid as much as possible 
RFI, and separately for ascendent, descendent, XX and YY modes.

Noise Filtering study 
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Australia, grid point Ą 8167123 Grid point coast North -America

Noise Filtering study 
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No bin Bin - 1

Bin - 0.5 Bin - 2

r2r2= 0-0.5 r2= 0.95-1

Bin - 0.5 Bin - 2

No bin Bin - 1

STDSTD = 0-1 K STD = 9-20 K

Noise Filtering study ïAustralia, ascendent, XX -pol 
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XX-pol

Soil texture type

North -America;  2010120100

_h

Noise Filtering study 
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Noise Filtering study 

Vegetation cover

01 June 2011 

YY-pol, South America


