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tracking works for long-wavelength signals, like large
river basins (Weigelt et al., 2014). However, these Jason 2
studies were all based on data from dedicated gravity * Altimetry satellite
field missions (CHAMP, GRACE, GOCE). Non- titude 1330 km

_ _ _ ackJack Receiver
dedicated satellites were just added as a supplement.
We now investigate the possibility of retrieving gravity
variations solely based on data from non-dedicated
satellites carrying a geodetic GNSS recelver.
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INTRODUCTION

MetOp-A
e \Weather satellite
Altitude 820 km
e GRAS Recelver

9 ~ N 4 L
-180°150-120290°-60°_30" ¢* 30° 60° 90" 120°150°180°

90 | |
-180°150-120290°-60°_30° o* 30° 60° 90" 120°150°180°

GRAVITY FIELD PROCESSING

Gravity field determination from SST-hl observations is a MetOp-B

two-step process. » Weather satellite

. . e Altitude 820 km
1. GNSS observations made by the on-board receiver . GRAS Receiver

are used to derive kinematic orbit positions
2. Gravity field estimation with kinematic positions as
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TREND AND SEASONALITY

The upperrowshows trend estimates derived from three different gravity field time series. The lowerrow displays the amplitude

ofthe seasonal variations. All plots are expressedin equivalentwater heightand filtered with a Gaussianfilterofradius 750 km.
Blue: ITSG-Grace2014 time series Red: SST-hl solution including CHAMP, GRACE, GOCE and all non-dedicated satellites
Green: SST-hl solution including only non-dedicated satellites

observations SAC-C T S We have computed kinematic orbits for several non-
For precise orbit determination we apply a precise point + Earth observation 0 | AW st dedicated satellite missions and used them to produce
positioning method based on raw GNSS measurements * Altitude 705 km < | | (L= ssT-hi-nonD monthly gravity field solutions. The results show that in
(Zehentner and Mayer-Gurr, 2014). * BlackJack Receiver 0 | £20- | | principle it is possible to derive large scale mass
W W -30 . . . .
e Raw observations, no linear combination or differencing o E| ” variation from non-dedicated satellites. |
° Antenna Center Varlatlons for recelvers and transmltters TerraSAR-X & : -602002 2003 2004 2005 I2006 2!]07 2008 2009 2010 2011 2012 20|13 2014 20|15 However, there are Some prereqUISIteS to aChIeve the
(azimuth and elevation dependent) TanDEM-X | _ 4 L 7 needed accuracy for the single monthly solutions:
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e Azimuth and elevation dependent weighting scheme + SAR satellites L o 20_# il y 9 * Good quality of GNSS observations
e Outlier detection by variance component estimation * Altitude 515 km > - 5] I/ (n ° Loworbitaltitude (<600 km)
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e Higherorderionospheric terms considered Z N " -1 | B ¢ Highinclination (avoid polar gap)

¢ |onospheric signal bending considered < Et o T ﬂ -l After removing missions that are no longer operational

~ Swar’m A, B & C l-l-l _402002 2003 2004 2005 2006 2007 2ooz;ea:r2009 2010 2011 2012 2013 2014 2015 O or WhICh dO nOt fU|f|” the aCCuracy reqUirementS the

L L _ * Magnetic field > e ——— Z remaining candidates to bridge a possible gap are:
For gravity field estimation we applied the short-arc o Alti o Al e
_ ’ o _ Altitude 450/530 km I GRACEA&B @I O e TerraSAR-X
integral approach (Mayer-Gurr, 2006). Individual solutions « GPSR Receiver 4 B T GOCE. . —— 0
are then combined on the level of normal equations with I - JASON | WEEENEEEEEEE e TanDEM-X
variance Com.ponent estimation. Important properties of our . [Y > METOP.A e Swarm (limited due to ionosphere induced errors)
monthly solutions: C/NOES < O METOP-B . . .
o . AtToeoheric resenrch n SAC-C All kinematic orbits where computed at the IfG and
* No regularization . Alftudde 400800 km o TR are publicly available under:
e No Kalman filtering - CORISS Receiver z SWARM A, B & C

www.itsg.tugraz.at
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