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Preliminary remarks

15 months is Short!
Important to prepare before launch but

surprises may happen.... so be prepared

e Launch delay
* Planned campaigns
« Change of season

« Political unrest, RFI, ....
And, of course all the classical question
* Representativity

 Temporal sampling
e Etc...
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Lessons learnt and Ao
Approach taken after launch

« Disappointed with some features
e RFI| to name one
 Launch in Winter

e Use of Australia and Argentina

 Issue: difficulties to access in a timely fashion to some
data sets - rely on your existing sets / collaboration and
even this could prove not to work efficiently (i.e. Mali or
Valencia)!

* Need for many different sites
» Issue: validate for all surface types / land use
e Brightness temp vs SM validation
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SMOS - SML20P performances - Soil cover
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Some examples

« Point validation
« TB
« SM
* Modelling / spatial extent = forcing data

* Network validation
o Satellite data product validation
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Tb Validation

e DomeC

 Well known ocean surfaces

e Cold space (but flat)

* So called Match ups (Valencia Anchor station)

e |Ssues:
 Temperature range
 Backlobes

 Degree of knowledge of emission itself
e RFI

e SMis becoming an ECV - need for good absolute
monitoring

« Dome C is stable but changes slowly =» monitor
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Absolute brightness temperature M=o
accuracy

SMOS estimates of TB over Dome C although somewhat
noisier, compare well with on-ground measurements

Drift TBV @ 42° = -0.17Kyr
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p). Preliminary study

Spatialized soil moisture VAS
Nval=118 RMSE=0 095 Ré=0 543 Mbias=-0 053 SMOQOS soil moisture 18h

SMOS soil moisture 6h
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= soil moisture variations are well reproduced by the SMOS products

= absolute values: lower SMOS soil moistures values than those measured in situ
and those simulated using SURFEX

= the overestimated brightness temperature => soil moisture underestimated
*To be done with the reprocessed data

=Requires the right forcings!!

S. Juglea
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VAS

‘ ¢ station1 - staion2 - station3 - stationd - DQX .o x SM_,o DQX 0y = SM,q,

% VAS DGG 1

SM (vol./vol.)

400

SM (vol.fvol)
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Time from 1st January 2010 (day)
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2010/02/19 at 20h 22 UTC } Soil_Moisture [m3 m-3]

Loy SEBC NN

m010.03 0.07 0. 0.14 0.18 0.21 0.25 029 032 036 039 043 047 05 054

AACES data
Jeff Walker, C Rudiger (and Cesbio)

<
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Soil Moisture : Dual in Full (DIF) vs Full ; WITH vs NO current

YHK May 2011
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African sites

Latitude

Longitude

Gruhier Pellarin
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Niger - Wankama - 2069365
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SM (m3m3)
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Statistical Results:
nval: 152

mobs: 0.075862
mest: 0.14347
rmse: 0.098173
rrmse: 129.4108
mbias: 0.067605
pente: 2.0224
ordorg: -0.0099559
rmses: 0.077524
rmseu: 0.060233
eff: -5.9989

corr :0.77988

DPGS/V400

Statistical Results:
nval: 130

mobs: 0.15563
mest: 0.17968
rmse: 0.077639
rrmse: 49.8864
mbias; 0.024048
pente: 0.65708
ordorg: 0.077417
rmses: 0.038315
rmseu: 0.067525
eff: 0.20332

corr :0.84808

i et WA

Ground/DPGS

Statistical Results:
nval: 121

mobs: 0.089975
mest: 0.15112
rmse: 0.091808
rrmse: 102.0372
mbias: 0.061148
pente: 1.6747
ordorg: 0.00044138
rmses: 0.064837
rmseu: 0.064999
eff: -7.2559

corr :0.63557

Seasonal correlation

Ground/V400

JFM / nval: 30/ corr :-0.14528
AMJ / nval: 82/ corr :0.7342
JAS / nval: 60/ corr :0.38148
OND / nval: 0/ corr :NaN
Ground/DPGS

JFEM / nval: 8/ corr :0.71912
AMJ / nval: 56/ corr :0.41676
JAS / nval: 59/ corr :0.49701
OND / nval: 0/ corr :NaN

Gruhier Pellarin
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COSMOS probes
Drought in SW France
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Az

Validation of SMOS Soil moiture over
Continental US

A. Al Bitar, Y. Kerr, O. Merlin, Ph. Richaume,
F. Cabot

EF Wood, A Sahoo
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DGG:241600-vs-SITES:2053--2056--2057--2059--2075--2078

site # 2053  Sile #2056 site # 2057
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A. Al Bitar

SMOS captures very well the behaviour of the dryest site (even at 40 km)
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Forest cover

YHK May 2011

...getting better



DGG:176383-vs-SITES:2136---332---333---582
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Forests and Opacity ﬁgm

Africa Forest site 2
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USE of NETWORKS to get a global picture

444 SCAN-SNOTEL sites

YHK May 2011
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SMOS REPv4 /S SCAN-
SMOS DPGS SNOTEL sites

~230 sites considered

from the ~444 sites that have SM measurements at 5 cm,
from the ~1000 downloaded sites.

~16000 records considered for closest DGG

For all extracted DGGs ~60000 records total considered
(1 record = 1 SMOS visite & 1 site obs)

YHK May 2011



SCAN sites vs SMOS - Hist. of mean Delta SM ALL

DPGS - swath<300km
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A. AlBitar
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Comparison over « Areas »

with
T. Jackson, R. Bindlish, D. Leroux

« Use of the « Watersheds »
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Little River

- Climate : humid
e Topography : flat
[ [wetiard

I viater

Land use : row crop,
— rF_ _ _ _

I roan

ri”ll"""""’ -

& B

'...-“‘

Jackson et al., Validation of AMSR soil moisture products, IEEE Transactions on Geoscience and Remote Sensing, vol. 48, 2010.
YHK May 2011
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TAU at nadir SM - m3/m3
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Climate : sub humid
Topography : rolling
Land use : range, wheat

Jackson et al., Validation of AMSR soil moisture products, IEEE Transactions on Geoscience and Remote Sensing, vol. 48, 2010.
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TAU at nadir
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Triple Collocation — USA

USA 2010 - Counting the number of triplets
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Triple Collocation — USA

Mean/anomaly sur 365j
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Mean/anomaly 30d Sliding window
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A F o

SMOS RFI in Europe (April 2011)

SMOS RFI Sources Type (OFF) over Europe (April 2011)

= Unknowns

B Wireless camera monitoring
system

O TV Radiolinks

69%
O Other Radiolinks

B Radar

@ Others

A s e A N N T N T

|mRFI's ON ORFI's OFF |
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Temporal evolution y 2

Probability of sustained hard RFl occurences (no outliers detection) for 20100115T003409_20100215T003115 Period
from BB post-processing of DPGS (OPER) SML2 UDP & DAP - DESCENDING only passes - Dual & Full polarizations products
]

| |
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ED

Richaume
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Conclusion.... y =

Cal Val is not easy
e Especially in 15 months
e Many pitfalls

SMOS after 18 months still not there yet

e Many good results
e Some issues still to be solved

Issues of representatitivity and data access (latency)
* Networks (SCAN SNOTEL, FluxNet, ..) most useful

For soil moisture we have a bias still to be understood
A fair proportion of the error is linked to aux data files
Standing water Is not always an issue

Vegetation Opacity still requires more work

There Is still room for improvement

YHK May 2011 YHK SMAP calval 2 Oxnard



