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- - in this ° ERA-Land SM (0-7 cm) estimations were compared with SMOS L3 SM for the period 2011-2013
J ucar R iver BaS|n Al‘ea  ERA-Land SM (0-7, 7-28, 28-100, and 100-289 cm) were used to establish a SM climatology for the period
- Typical Mediterranean climate StUdy: from 1979-2010
 Hot summers, mild winters _ - )
 Annual temperatures between
14 and 16.5°C
 Annual precipitation around
500 mm
- Large spatial variability. Scarce
in water in S regions and much
more abundant in the N and in

« Comparison of SMOS level-3 and ECMWF ReAnalysis ERA-
Interim/Land products for the period 25th Oct 2011 to 31st Oct
2013 through statistical metrics

* ERA-Interim/Land reanalysis provides an improved set of land-
surface parameters as compared to those of ERA-Interim

« SMOS data for the period Oct 2011 - Oct 2013 was correlated at
the pixel scale with in-situ measurements from the Valencia
Anchor Station (VAS) network, where calibration and validation

Soil moisture station

Soil moisture station
& rain gauge

some SE regions as shown Rain gauge activities are currently being undertaken along the SMOS mission
- Temporal variability. More T | SMOS pixel center - Comparison of SMOS level-3 and ERA-Land products covering all

abundant in October and S \ ERA-Land pixel corner the Jucar River Basin for the same period

November (usually short and e Wl L AN " <MOS validation pixel - Jucar River Basin soil moisture climatology characterised using

intense precipitation episodes P (B - — I ° ERA-Land products (four soil layers) for the term 1979-2010

of cut-off low type), Jucar River Basin averaged annual precipitation map. ﬁ Jucar River Basin

Jucar River Basin Authority (CHJ, 2014)

SMOS L3 Product ERA-Land Product In-situ data from the

3 periods of reprocessed data: i i
o |025 Oct to 28 ?Vlar 2012 - ERA-interim is a reanalysis of the atmosphere at global Valencia Anchor Station
« 29 Mar 2012 to 23 Jun 2013 scale covering data since 1979 and continuing in near- network
+ 24 Jun 2013 to 31 Oct 2013 real time around 80 km resolution , , - To validate the SMOS soil moisture product
- ascending (06:00 h) * Started in 2006 with the objective of improving key . 5 stations were used over different land-use types
- descending (18:00 h) aspects of. ERA-40 (representatl.on 9f the. hydrologlpal . Valencia Anchor Station
+ geolocated data on the original EASE-Grid cycle, quality of the stratospheric circulation, handling . MELBEX-vine (two different probes for two
(Equal-Area Scalable Earth Grid) of biases and changes in the system) . different vine conditions)
* ERA-Interim reanalyses are available four times per day . | 3 cubera (vineyards)
at 00, 06, 12 and 18 UTC. c MELBEX-mat (shrubs) W A l W-Ql
* Soil moisture is obtained for four different layers at . NJCOLAS with two probes (fruit trees and shrubs) | s
respeotive'Y ’ and given in VOlumetl'iC S' units (m3m-3) Station name Point ID Latitude Longitude
- ERA-Interim/Land reanalysis (ERA-Land) MELBEX-Vine oo e T
* improved hydrology MELBEX - Mat —VFLBEX S VI~ WIRGEN L2T0rW
o signiﬁcant'y increased spatia| Variability Compared to Valencia Anchor Station VAS - SM 39.570715°N 1.288220°W l . \
. e e LA CUBERA La Cubera - Vine - V1 39.573329°N 1.251367°W s *»_ ’ .
ERA-Interim reanalyses, and closer to in-situ m— e T R s R -1 ) ‘ L ’ S
observations (Balsamo et al., 2013) NICOLAS - Olive - T1 30.567311°N  1.307384°W - Plasos

Statistical Comparison Metrics Consistency of In-situ Data

« A qualitative quality control was applied to in-situ soil moisture observations using precipitation from two rain gauges in the area
« SMOS L3 vs ERA-Land p : : . .. :
: . and ECMWF operational soil moisture estimations over the station network.
« SMOS L3 vs ground observations over the reference pixel

t tatistical metri o7 e s (T el e 66 S [  Even though some punctual inconsistencies were observed and discarded, in general, the measurements showed a good
most common statistical metrics : . . en a . . .
. . . the comparison under study and correspondence both with precipitation and ECMWF operational soil moisture.
- Pearson’s correlation coefficient, R, oquct indicates the evaluated value in the . . . . . . .
* Root mean-square-difference, RMSD comparison under study - Thus, averaged soil moisture was calculated using measurements from all 5 stations used in the comparison with SMOSL3 product.
. Bias
Pixel  Orhit Period 1 Period 2 Period 3 °
_ CCM _ —_ _ o ' R RMSD Bias R RMSD Bias R RMSD Bias -
z (SSMref(,) SSMref)(SSMpmduct(,-) SSMpmduct) RMSD— \KSSM product SSMref)z : ASC  0.52  0.213  0.210 049 0217 0.175 0.37 0.145  0.127 C 0 m p a r ' S 0 n E R A L a n d &
DES .81 0.189 0.187 0.64 0.183 0.175 0.37 0.105 0.077
- n ASC 0.56 0.210 0.205 0.12 0.231 0.219 . 0.173 0.146 o
B 6 S, (5 ]| BiS= (SSM e SSM o) e o T e SMOS. ERA-Land pixel scal
ref | ¢ roduct(i) roduct roduct re DES [ 084] 0.169 0.166 0.55 0.179  0.169 0.30 | 0.128 | OuitAted Amount of
i=1 ’ P p f 5 ASC LU-UUJ 0.153 0.146 0.31 0.155 0.143 0.02 |ﬁl?l' ().()93.‘_ dataz ¢ a n 'xe S c a e
~ ~ i ‘ DES 0.85 0.125  0.122 0.61 0.121  0.112 0.18 | 0.103 L0 Qo orography:
Loca' va' 'dat'on SMOSL3 SM retrievals compared to , _ASC 037 0209 0204 0480228 0.221 051 0101 0.083
averaged in situ observations. . (L S L L (B AL - e oo — On average for all pixels (pixels 2 and 3 for period 3 discarded)
> TDES 0.72 0180 0.175 0.59 0.180  0.172 0.47 _0.087 0.062 | variationl © A orbit: R=0.55 (period 1), R=0.49 (period 2) and R=0.54 (period 3)
ascendmg . ASC  0.46 0.133  0.125 0.58 0.140  0.131 0.37  0.072  0.055 Dryer D ce. B . _ . 2 _ .
AL T O O T T O S ) A R T i, o S A S R N e | '  "DBES__ 0340132 0.124 053 0.124___0.114 040 0.076___0.054 areas | ° orbit: R=0.71 (per'Od 1): R=0.64 (perlod ) and R=0.50 (perlod 3)
;’,,;::::::::::;:::::::::;::::::::::;::::::::151212:::::5::::::::::§::j:::::::§:::::::::;::::::::::;::::::::::§::::::::::;:::::::::;:::::::::;::::::::::5::::::::::;:::::::::;::::::::1:;::1::::::;::::::::::;::::::::::;:::::::::;:j: § nEn | ; _ASC 070 0184 0181 ~ 068 0188 0181 ~ 072 0087 0.079 « Generally, D SMOSL3 product tend to be better correlated to ERA-
- P SV SO SO S SO W S S - S W S T __SHOSL3 Period 3 DES 0.80  0.165 0.161 0.75 1 0.149 0.140 0.60  0.068 0.050 . . . .
e . _ASC_ 060 0133 012 |-m-| 0.120 0108 [O07%] 0.043  0.029 Land estimations than A retrievals for periods 1 and 2
e - However, A orbit values are better correlated for period 3, although
) DES wor— 0.0o1 0.003 0.70  0.066  0.040 0.47  0.094 -0.087 correlation differences between A and D orbits are low.

SOIL MOISTURE
(n3/nd)

® Orbi Period 1 Period 2 Period 3
C o m p a r l s O n E R A - L a n d & ”l_t [R] RMSD Bias [ R] RMSD Bias [ R | RMSD Bias

ASC 10.68) 0.157 -0.154 0.61) 0.151 -0.141 0651 0.070  -0.060
DES 0.78| 0.141  -0.138 0.71} 0.120 -0.109 0.51} 0.062 -0.040

= ..... e SMOS. Jucar River Basin scale — — —

, - f . In general, ERA-Land estimations appear to be better correlated to SMOSL3 reprocessed data from period 1 for both A and D orbits.
D SM retrievals show better correlation in periods 1 and 2, in contrast to A orbit retrievals. However, the correlation between SMOSL3
and ERA-Land products is higher for the A orbit rather than for the D one in period 3

0
1172011 0172012 0372012 05/2012 07/2012 09/2012 1172012 01/2013 0372013 05/2013 0772013 03/2013 1172013 0172014

descending

:. | - Iéﬂ&éﬁé“piﬁfﬁié”im:"s [][[llllllll[]illlg C | i m ato | Ogy Of th e J u ca r R ive r Bas i n

- SMOSL3 Period 2
A4 *  SMOSL3 Period 3

« for the period from 1979 to 2010 using ERA-Land soil moisture estimations

* Daily averaged soil moisture was obtained over each ERA-Land pixel from the first layer along the studied period

 Generally, soil moisture shows the same dynamics over every pixel of the ERA-Land product, being higher during winter,
particularly in Dec and Jan, and lower during summer, especially in Jul and Aug.

 However, the variation range of soil moisture depends on ERA-Land pixels location clearly distinguishing dryer from wetter areas.
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1/;011. A ‘01/2012 03/2012 05/2012 0?/2012 “ 69/;012 11/2012 ' O].L/2'013 l 03/2-013 A 05/2-013 A 0?/2;013 l 09/;013 ' 11/2-013 | 01/?014 ® Averaged SM Over the Wh0|e Jucar River BaSin (blue, green, red and for layers 1, 2, 3 and 4, respectively), ShOWing SM
precipitation from La Cubera/Utiel variations and differences between wet and dry seasons.

. : . + Better correlation for A orbits, periods 1 (R=0.75) SO . . . . . .
Period 1 Period 2 Period 3 and 3 (R=0.80), as compared to period 2 (R=0.41)  SM study variation in different zones for the period 1979-2012 using ERA-Interim reanalysis data.

() l 'tr A - - - - = o i i i i =0. ° ° ° ° °
TR RUSD Bas R RMSD Bis R RMSD Bis | jertor oo (0.0 a5 05e s oot - Similar variation of SM has been observed for most of the pixels.

[ 4
ASC 075 0.092 0069 041 0102 0070 080 0.053 0009 ° Descending SMOSL3 SM correlates better than Conc'us'ons - Direct relationship between precipitation and SM has been proved with SMOS data.

ascending in periods 1 and 2, oppositely to period 3

DES 081 0.096 0078 065 009 0077 054 0063 -0002  where ascending retrievals correlate significantly « SMOS shows higher variation than ERA-Interim, although both of them show the same dynamics.

better than descending ones
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