Joint analysis of remotely sensed soil moisture and water storage variations from satellite gravimetry h C ' ' HafenCity GFZ

Universitit
Helmholtz-Zentrum

Daniel Blank?, Annette Eicker?, Laura Jensen?, and Andreas Giintner?2 Hamburg PoTsoam

(1) HafenCity University, Geodesy and Geoinformatics, Hamburg, Germany (2) German Research Center for Geosciences (GFZ), Potsdam, Germany

Satellite gravimetry (TWS): bl et 1o 1° Spatial mask for regional interpretation of the results
. ITSG-Grace2018 obal gria = X l
Deserts
Comparison of soil moisture and
® SMOS L3 . Snow Cover/
Daily data sets . . .. Frozen Ground
* SMAPL3 049015 - 12 2015 terrestrial water storage variations
¢ ESA CCI VeZ::ast?on
 SMAPL4
Soil
Root-Zone soil moisture (RZSM): moisture
* SMOs L4 ... on different time scales Deserts are masked out, while results in Snow
* SMAPL4 Cover/Frozen Ground and Dense Vegetation regions
should be interpreted with caution.
Total Signal Climatology De-seasonalized Signal Sub-monthly Signal [ High-pass
Correlation ESA CCl SSM & ITSG-Grace2018 is subtracted Correlation ESA CCl SSM & ITSG-Grace2018 Correlation SMAP L4 RZSM & ITSG-Grace2018 filtering with
. o == = _ from total i —— ' — ' s a cutoff-
3 ' : . . L =T g
signal s e - frequency of
y 30 days
o - ; } h ™ -
-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1 -1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1 -1 -0.8 -0.6 -0.4 -0.2 0 0.2 04 0.6 0.8 1
Time series in Northern Australia (133°W,15°S) Time series in Northern Australia (133°W,15°S) Time series in Northern Australia (133°W,15°S)
— 02 04 T 0.05 —gzm Egﬁ gg: (smoothed) —$w§ :Eg:gzzzgglg (smoothed) 004 £ 0 RZSM SMAP L4 TWS ITSG-Grace2018 oo
:E 015\ SSM ESA CCl ——SSM ESA CCI (smoothed) ——TWS ITSG-Grace2018| . % X 002 T % 7SV SMAP L4 (smoothed) ——TWS ITSG-Grace2018 (smoothed) -
% ) \T E > - ' 0.01 0.02 g
z ™ " 5 g o 00255 2 g
% 0 [0 % . . . @0.05 0.06 g ? %
§ou g Time-Shift analysis by < o g (rain period) g
@ -0.1 ! . 02 CaICUIatmg the maximum Oct 2018 Jan‘2019 Apr 2019 Jul 2019 Oct 2019 Jan 2020 0?,002 0.04
2016 2017 2018 2019 2020 Cross-correlation Coeff|C|ent Oct 2018 Jan 2019 Apr 2019 Jul 2019 Oct 2019 Jan 2020
Tlme'Shlft ESA CCl SSM VS. |TSG-GraC62018 between both Signals
~ e E L ameirT Conclusion

- TWS signal is shifted in time by 1-2 months relative to the SSM signal. The delay of
TWS with respect to RZSM products is much lower with 0-1 months (not shown).
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- A slight delay of ITSG-Grace2018 against soil moisture is still visible in the de-
seasonalized and sub-monthly signal.

- In the total signal, correlations between SSM and TWS are up to 0.8, and in the de-

mm I seasonalized signal, correlations are still up to 0.6.
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signal is significantly lower. particular during rainfall events/periods.
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