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EGSIEM Project — Three services are established

Hydroweb GRACE GPS, Glonass, Galileo ENVISAT/ASAR.
(Topex/Poseidon, GRACE-FO LAGEDS, Starletts. TerraSAR-X,
Jason, ENVISAT, (future missions) Stella. AJSAI Radarzat-2, Santinal 1

GFO, Sentinal 3)

ﬂ

Scientific combination Near real-time/regional
service service
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Scientific Combination Service

EGSIEM
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Scientific Combination Service

e The EGSIEM combination service provides monthly
GRACE K-band gravity fields combined on solution /
normal equation (NEQ) Level.

 To ensure consistency, a set of common standards for
reference frame, Earth rotation, force model and
satellite geometry were defined.
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Orbit and Gravity Field Determination

Linear observation equations:

[ =Ap—+ €
Weight matrix:

_ v—1
Solution (least-squares):

p=(A"PAAT PI
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Orbit and Gravity Field Determination

Linear observation equations:

l — Ap —+ € Observations
Weight matrix:

_ v—1
Solution (least-squares):

p=(A"PAAT PI

E [ 4 )S I E lVI Satellite Geodesy for Climate Studies
\._'j Bonn, September 19-21, 2017




Orbit and Gravity Field Determination

Linear observation equations:

l — Ap —+ € Observations

Weight matrix: unknown Parameters
P=cC;!
[
Solution (least-squares):

p=(A"PA AT PI

E (4 }S I E M Satellite Geodesy for Climate Studies
\:3 Bonn, September 19-21, 2017

Horizon2020



Orbit and Gravity Field Determination

Linear observation equations:

l — Ap -+ € Observations

Weight matrix: unknown Parameters
P — C—l Observation

[l Errors

Solution (least-squares): Designmatrix

p=(A"PATIAT PI
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Linearization

Non-linear case:

A= f(p)

A priori:
ly = Aogpg

Corrections (least-squares):

Ap = (Aj PA) A P(L— 1)
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Noise Model: Variance-Covariance

2
Ull Ul1l2 Ullln
2
O O O
Cll — l:2l1 [9 [oln,
2
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Noise Model: Variance-Covariance

Variance information

2
Ull Ul1l2 Jllln
2
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Noise Model: Variance-Covariance

Variance information

2
h ‘711212 T 9hi
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Covariance information: correlations
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Problems

Simplified error model: 9
TGRS U
Oll() = e ,
U TKBR

Separate estimation (regularization):

(0) = (AT PagafPa-1y
Pg
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Problems

Simplified error model: 9
TGRS U
Oll() = e ,
U TKBR

Separate estimation (regularization):
(BP0 _(aTr =" ATy g,
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EGSIEM-Plotter (plot.egsiem.eu)
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EGSIEM-Plotter (plot.egsiem.eu)
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EGSIEM-Plotter (plot.egsiem.eu)
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EGSIEM-Plotter (plot.egsiem.eu)
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EGSIEM-Plotter: L3-products

Functional Data center and wversion Date
Water heights~  EGSIEM GRACE hydrology DDK3 w2008 January v

EGSIEM graceHydrology monthly DDK3 — 2006/01,/01 — 2006,/01/31 2002 2004 2006 2008 2010 2012 2014 2016 2018
Equivalent Water Heights comparison to time series mean (degree 2 to 90)
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Concluding Remarks

 The products of the EGSIEM combination service
are available at:
— SH-coefficients (Level-2): www.icgem.de
— grids and de-aliasing (Level-3): www.egsiem.eu

e The combination service will be continued as a
Combination Center (COST-G) under the
umbrella of the International Gravity Field
Services (IGFS) of the International Association
of Geodesy (IAG).
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