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Approach: change /

« Compare both sides of water balance equation

« Apply high-pass filtering with 30 days cut-off — focus on
sub-monthly time scales (5 — 30 days)

Evaluation of atmospheric reanalyses using GRACE:
1. Global maps of evaluation metrics (correlation and RMSD
(root mean squared deviation)) between GRACE and each

Global atmospheric reanalyses

reanalysis
2. ldentification of improvements of ERA5 over its predecessor ERA-Interim JRA-55
ERA-Interim ERA5 MERRA2
3. Identification of quality differences between reanalyses ERAS-Land NCEP2

relative to ERA5
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Sub-monthly fluxes for one exemplary grid cell

Correlation GRACE vs. ERA5 (2003 — 2015)
in Aruana, Brazil (07/2009 — 06/2010) e
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«  GRACE can see short-term (5 — 30 days) fluxes similar to ERAS

RMSDpoqn = 1.91
RMSD i, = 0.86

« GRACE is used to compare different global atmospheric
reanalyses for the time period from 2003 — 2015 ,

0.0 0.4 0.8 1.2 1.6 2.0 2.4 2.8 3.2
[mm / day]

e 4 EGU 2020




1] GRACE vs. Reanalyses: Correlation NCU v

ERA-Interim ERA5 Prean = 029
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1| GRACE vs. Reanalyses: RMSD
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RMSDyppqn = 2.17

RMSD,p;, = 0.87

RMSD,,0qn = 1.91

RMSDpy = 0.86

RMSD,ypq = 1.90
RMSD,;, = 0.80
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RMSDyppgn = 2.10
RMSDypy, = 0.85

RMSDpppqn = 1.89

RMSDpiy = 0.79

RMSD,yoqn = 2.13
RMSD,;, = 0.94
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2| ERA-Interim vs.

RMSD GRACE vs. ERA-Interim
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With GRACE, a clear improvement of
ERAS5 compared to its predecessor
ERA-Interim can be detected at time
scales of 5 — 30 days - see also
Eicker et al. (2020)’

ERA-Interim

RMSDypeqn = 2.17 RMSD,0qn = 1.91

~ RMSD i, = 0.87 RMSD,,i, = 0.86
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»| Difference

A

- In the following, the agreements between
GRACE and the atmospheric reanalyses are
compared relative to ERAS

RMSDpppgn = 0.26
RMSDypiy, = —0.60

07 06 05 04 03 02 01 B0 02 03 04 05 06 07 1Eicker, A., Jensen, L., Wohnke, V., Dobslaw, H., Kvas, A., Mayer-Giirr,. T., Dill, R.
ERA-Interim better ERAS better (2020): Evaluating short-term hydro-meteorological fluxes with daily satellite data from the
GRACE mission, Scientific reports, 10, 4505, https://doi.org/10.1038/s41598-020-61166-0
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3| ERAS vs. Reanalyses: RMSD relative to ERAS NCU vowven

Reduced and increased RMSD of
reanalyses vs. GRACE compared to
ERA5 vs. GRACE

« ERAS better in equatorial regions

ERA-Interim | | rwmsp,,.., =026 ' s _lati ERA5-Land | rmsp,,,, = 0.
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3| ERAS vs. Reanalyses: Correlation relative to ERAS

ERA-Interim
sl

Pmean = —0.08
Pmax = 0.16

T T
—-0.08 -0.06 -0.04

ERAS better

-0.10

T T T T
-0.02 0.00 0.02 0.04 0.06 0.08 0.10

ERA-Interim better

JRA-55

T T
—0.08 -0.06 -0.04

ERAS better

-0.10

Viviana Wohnke

T T T T
-0.02 0.00 0.02 0.04 0.06 0.08 0.10

(-1 JRA-55 better

Improved and deteriorated correlation
of reanalyses vs. GRACE compared to
ERA5 vs. GRACE

« ERAbS-Land: slightly higher correlation in
most regions

« ERADS better in equatorial regions

« MERRA2 and JRA-55 partly better in
mid-latitudes

MERRAZ2
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ERAS-Land
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Summary NCU i

 GRACE can identify quality differences between the net flux deficit in
different atmospheric reanalyses at sub-monthly time scales

* GRACE clearly shows a higher agreement (higher correlation and smaller
RMSD) with ERA5 than with its predecessor ERA-Interim

 ERAS shows better agreement with GRACE than the other reanalyses in
large parts of continental areas, especially in equatorial regions. Even

higher correlations for ERA5-Land

* MERRA2 and JRA-55 perform partly better than ERAS in mid-latitudes
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