ESA CCI Soil Moisture:

Current Status and Future Direction
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1 ESA CCI Soil Moisture
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Figure 5: Pearson correlation over the period 1997-2013 of ESA CClI SM COMBINED
v03,2 soil moisture and GPCP 1DD precipitation. White areas indicate where
correlations are not significant (p > 0,05). From: Dorigo et al. (2017)

A Climate Assessment

Two examples of use of the data in climate studies are presented
here; for a comprehensive overview, see Dorigo et al. (2017).

Nicolal-Shaw et al. (2017) used the data to quantify the relationship
between anomalies of soil moisture drought and temperature (T),
precipitation (P), evapotranspiration (ET) and vegetation indices. The
results, 4 weeks before and after a drought (at t = 0), show a clear
+ve anomaly for T while ET shows a i ve anomaly; P deficits are
observed precedlng the peak, indicating P to be the driving factor,

' %8 Mufioz et al. (2014) showed that
0.6 temporal variations In tree growth are
04 largely driven by soil moisture variability
loo through comparing the two between
1979-2000 for the summer months.

Figure 8 (right): Drought composite analysis in western
1-0-2 and central US. From: Nicolai-Shaw et al. (2017).
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0.4 Figure 7 (left): Correlation of the first Empirical
Orthogonal Function (EOF) of six updated tree
> N ring chronologies and summer soil moisture
T - 5w W _gg variability. From: Mufioz et al. (2014).
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The product is compared against in-situ, globally distributed observations from the International Soil Moisture
Network (ISMN) (https://ismn.geo.tuwien.ac.at) (Dorigo et al. (2011)). The ISMN data is provided with a series

otsg. Of ancillary fields, including land cover and climate classes, which allow assessment of the performance of
voata the product under different conditions.

The product is also compared against ERA-Land (Balsamo et al. (2015)) to allow a global assessment as well
as products of other related variables.

S5Future Plans

The ESA CCI product will be included in the ECMWEF Copernicus Climate Change Service
(C3S) Data Store (https://climate.copernicus.eu/) as an operational product with a latency
LT of 10 days. Such a reduced latency will enable new applications for ESA CCl SM
- Including inclusion in drought monitoring, flood forecasting and early warning systems.
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| 4% peen identified for future version, including:

T O Higher spatial resolution (0.1A4, either by including

G,V observations with higher native resolution (e.qg.

o SAR, thermal infrared) or by downscaling

N inn " 0 Inclusion of new sensors: SMAP, MetOp-C and

8. Sentinel-1 .
Ngm ™ 0 Increased temporal (sub-daily) resolution e e -

S Y O Creation of a root-zone soil moisture product opm e T .

o | e Figure 9: The operational C3S product has
~i | © Independency of Land Surtace Models (LSMS) by been recently used to monitor drought in Italy.

N NN SRR using L-band climatology as scaling reference The data shows that many regions of Italy were

M h : I d exceptionally dry, showing similar conditions to
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