European Gratervice for Improved Emergency Management

Near real-time GRACE gravity field solutions
for hydrological monitoring applications

Andreas Kvas?!, Ben Gouweleeuw?, Torsten Mayer-Gurrl, Andreas Guntner?

EGU General Assembly 2016 'Graz University of Technology
Vienna, April 18th 2GFZ - German Research Centre for Geosciences
I

'
b
u ; GFZ
'"" “ Leibniz
2 i 0 2 Universitat
S vERSITAT UNIVERSITE DU ;*::;n*;glsu;i'ﬁ Graz-
RERN LUXEMBROURG Graz University of Technology tog: 4‘ Hannover Cnes

géode & cie Horizon2020



Outline

= EGSIEM near real-time gravity field service
= Daily gravity field processing strategy
m Post-processing results

= Conclusions and outlook

Kvas et al.: Near real-time GRACE gravity field solutions
for hydrological monitoring applications

Slide 2

uropean Gravity Service for Improved Emergency Management



EGSIEM near real-time (NRT) service

As part of the EGSIEM project a tech demonstrator for near real-time gravity
products will be established

Operations will be run at GFZ and Graz University of Technology
= Evaluation with GNSS loading at University of Luxembourg

Scope: daily GRACE gravity field solutions with five day delay

Two independently computed solutions
= Global: spherical harmonic representation
= Regional: radial basis functions
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Processing strategy
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Processing strategy
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Processing strategy
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Processing strategy

= Additional information is introduced in form of a process model
= Prediction based on spatio-temporal correlations from geophysical models
= Solution is weighted mean between GRACE observations and prediction

GRACE obs. [;_4 GRACE obs. [;

: GRACE Kalman Filter
(Kurtenbach et al. 2012)
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Post processing results — ITSG-Grace2016

=  GRACE time series (2002 to 2016) processed and continually updated
= 5053 daily solutions (4258 days with GRACE contribution)

=  Process model derived from WGHM (hydrosphere) and ESA ESM (cryosphere,
residual atmosphere/ocean)

4 5 6 7
variability in equivalent water height [cm]

=  GRACE processing details: Klinger et al. - Towards a new ITSG-Grace release:
improvements within the processing chain, Session G4.2 - Wednesday, 9am
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Post processing results — ITSG-Grace2016

WGHM - 2006-04-15

5 f _&z =
: CSR RLO5 2006-04 (350km Gaussian filter)

4

T i T T 1 I

25 -20 -15 -10 -5 0 5
TWSA [cm]

Kvas et al.: Near real-time GRACE gravity field solutions ~N . ‘
for hydrological monitoring applications '/, I E IVI

Sllde 9 European Gravity Service for Improved Emergency Management




Post processing results — ITSG-Grace2016

Danube floods 2006
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Post processing results — ITSG-Grace2016

Danube floods 2006
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Post processing results — ITSG-Grace2016

Danube floods 2006
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Post processing results — ITSG-Grace2016

Danube floods 2006
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Post processing results — ITSG-Grace2016

Danube floods 2006
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Post processing results — ITSG-Grace2016

Danube floods 2006
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Post processing results — ITSG-Grace2016

Danube floods 2006
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Post processing results — ITSG-Grace2016

Danube floods 2006
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Post processing results — ITSG-Grace2016

Danube floods 2006
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Post processing results — ITSG-Grace2016
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Post processing results — ITSG-Grace2016
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Post processing results — ITSG-Grace2016

Great Mississippi Flood of 2011

30 T
20 .A Thebes, IL | |
_ 10 A \\
é; 0 A \\\g\\\ I/rfk
=
e ranr %y j L /
EWH [cm] /'\-\’ \,\:Ww
—20 N
) NS

— (SR (350km Gaussian filter)

0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

— |TSG-Grace2016

45000

37500

30000

22500

15000

7500

Q [m? /s]

Kvas et al.: Near real-time GRACE gravity field solutions
for hydrological monitoring applications

Slide 21




Post processing results — ITSG-Grace2016

Great Mississippi Flood of 2011
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Post processing results — ITSG-Grace2016

Great Mississippi Flood of 2011
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Post processing results — ITSG-Grace2016
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Post processing results — ITSG-Grace2016

Ganges/Brahmaputra floods 2007
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Post processing results — ITSG-Grace2016

Ganges/Brahmaputra floods 2007

60 180000

40! Bahadurabad, BD f\/\J\\ 144000
/ V\ 108000

Q [m? /s]

EWH [cm]
N
(@]

=

o
.

A?’ZOOO
_20\’\_ Af\/rl\’/‘\“\/) \vf\ \\ 36000

0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

- (CSR (350km Gaussian filter) — | TSG-Grace2016

Kvas et al.: Near real-time GRACE gravity field solutions
for hydrological monitoring applications

2SIEM

Sllde 26 European Gravity Service for Improved Emergency Management



Post processing results — ITSG-Grace2016

Ganges/Brahmaputra floods 2007
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Conclusion and outlook

= GRACE can provide information for much shorter time spans than the standard
monthly solutions

= Reduced latency will enable monitoring of floods and droughts as they occur
= EGSIEM near real-time operational test run starts in 2017
= Global and regional daily GRACE gravity fields with 5 days latency

= Check out www.egsiem.eu for updates

= |TSG-Grace2016 solutions are available under ifg.tugraz.at/ITSG-Grace2016

Kvas et al.: Near real-time GRACE gravity field solutions
for hydrological monitoring applications

Slide 28



This project is funded by the Horizon 2020
Framework Programme of the European Union
under grant agreement No 637010.

Discharge data provided by the Global Runoff
Data Centre, 56068 Koblenz, Germany

u mi.ln SFZ

* X 5%
* *
M g o * *
I U {; 1] Leibniz a
o i - .y e *
UNIVERSITE DU ;I’elmhcllz Centre Grazm i ag VA Universitat
" Graz University of Technology to9:4 | Hannover cnes Horizon2020

LUXEMBOURG ~ FoeTspa
géode &cie

b
nnnnnnnnnnn
BERN




