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Introduction Methods

For progress in hydrological and climate modeling and for numerical * Analysis of spatio-temporal soil moisture variations through the relation

weather prediction, information about the spatio-temporal dynamics of between spatial mean (6,,) and spatial variance (¢2) of every soil moisture

soll moisture Is crucial. Moreover, up- and downscaling of remotely value ,,, for pixel n at time t

sensed soil moisture products as well as data assimilation require . .

. . . B 1 1 o,

kn(_)wledge about th_e dlstrlbutlpn of soll moisture. - 5, = - Z o (1) and o2 = NZ(H"‘* ~8,) (2)

This study examines spatial and temporal variability of 3-day- o~ =

composites of SMOS-, ASCAT- and ERA Interim soil moisture products » Soil moisture values are split up into temporal mean (6,) and anomalies

for the years 2010 and 2011 for the American continent and compares (A,,,) following the approach of Mittelbach et al. (2012)

their patterns based on USDA soll orders. Factors influencing the soill - B s

moisture distribution are analyzed. One = 0¢ + Apy (3)  with 0 = ;z Ont (4)
t=1

« Accordingly, spatial variance was described as

USDA soil distribution 72 = 03(8) + 2000(oAne) + 07 (Aye) 5)

where a,%(@t) IS the time-invariant spatial variance of temporal mean soll

SMOS (Soll moisture and ocean salinity)
» Volumetric soil water content [m3/m3] ~ BBAlisls

« SMOS Level 2 Processor Version 5.01 -Erigiscils

B Gelisols
B Histosols

[ JInceptisols
Il Voliisols

I Oxisols

moisture, and cov(?tAnt) and o¢Z(4,,) are the time-variant covariance

between spatial mean and anomalies and spatial variance of anomalies,
respectively

ASCAT (Advanced scatterometer)
» Relative soil moisture [%]

- Mean relative difference (5;,MRD) is calculated for every pixel through

* SOMO version 2.0 (from 18/08/2011: |ggq s 1 0. —3F
: Ultisol 8§, = — = -
version 3.1) o isols o ¢ = TZ: 5 (6)
Data from Reich, P. (2005). Global soil regions map t=1

E RA I nte rl m http://soils. usda. gov/use/worldsoils/mapindex/order. html
* Model reanalysis from ECMWF

T, Spatial mean and variance

soil orders for the American
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Fig. 4. Relation between spatial mean and spatial variance of soil moisture for
a) ERA, b) SMOS and c) ASCAT soil moisture for selected soil orders. Different
relationships of the products reflect characteristics of the products, while the same
relationships (e.g. Aridisols) indicate characteristics of the respective region.
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Conclusions
* The analysis of the spatio-temporal variability of soil moisture is a proper tool for comparing different soil moisture products, even If they have different
units

* The splitting of spatial variance into its time-variant and time-invariant contributions gives information about the factors influencing spatial and temporal
soll moisture patterns, like seasonal meteorological changes or climate regions

* The three products show, with some exceptions, similar spatial patterns of soil moisture

* While SMOS shows positive correlations between spatial mean and spatial variance, ASCAT and ERA Interim exhibit different relationships for different
soll orders

* The splitting of spatial variance shows that in the remotely sensed products time-variant factors like seasonal changes have high influence on spatial
variance, while the time-invariant factors dominate in the ERA Interim soil moisture product
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