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Fig.1 Study area Fig.2 Multi-satellite altimetry data track
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Tab.1 Basic satellite altimeter data
- (km) (cm)
Geosat/GM 1985-03~1986-09 1~25 4 10~20
Geosat/ERM 1986-11~1988-11 1~43 164 10~20
ERS-1/ERM 1992-04~1993-12 84~100 80 10
ERS-1/GM 1994-04~1995-03 139~144 8 10
ERS-2 1995-05~2003-06 1~85 80 10
Envisat 2002-10~2010-01 10~85 80 4.5
T/P 1992-09~2002-08 1~364 315 3
Jason-1 2001-12~2009-01 1~259 315 4.2
Jason-2 2008-06~2013-07 1~114 315 34
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Gy > 1 km
Yo=—% (2)
R : :
s GM s T/P ,
, Gu 398 600.441 5 km®/s*, R ’ 7 ’
7] Geosat/ERM
Vening-Meinesz 8] ERM
, Hwang
( 2, ,
sin® ( Yq!2)
H(V/pq):sin( e ey, | @
Ypq Ypq
Ypg P q 22 3 E2BASTE
N Jason-1/2 T/P Envisat
2 FEFLAE
ERS-1/2  Geosat R
2.1 ERM ¥#EHE&4HE , TP
ERM , s
131

Marine Sciences / Vol. 39, No. 12 /2015



e IRkE REPOATS

F2 HELBEIRIXAATFEHFRET 3 , T/P
Tab.2  Statistical cross points difference RMS before 4
and after collinear processing
®3 BRXXATENRIXRAFHFEHFTRGET
() (cm) (cm) Tab.3 Statistical cross points difference RMS before
Geosat 326 20.2 15.6 and after crossover adjustment
ERS-1 ERM 828 37.4 10.2
ERS-2 831 42.1 13.5 () (cm) (cm)
T/P 100 17.7 12.5 Geosat ERM 326 15.6 10.6
Jason-1 87 17.2 12.1 Geosat GM 111462 26.3 11.2
Envisat 723 16.4 9.1 T/P 100 12.5 10.9
Jason-2 104 13.4 9.5 ERS-1 ERM 828 10.2 6.4
ERS-1 GM 67031 27.5 9.8
) ERS-2 831 13.5 10.3
T/P , T/P Jason-1 87 12.1 5.1
Envisat 723 9.1 5.4
(o101, Jason-2 104 9.5 5.5
x4 ZEIXXNRTENRIXATFHFERI
Tab.4 Statistical cross points difference RMS before and after crossover adjustment
() (cm) (cm) (cm)
Geosat ERM & T/P 348 26.1 7.8 0.19
Geosat GM& T/P 4352 27.3 8.7 0.07
ERS-1 ERM & T/P 751 13.2 10.8 0.02
ERS-1 GM & T/P 6830 28.1 10.4 0.15
ERS-2 & T/P 753 133 11.6 0.08
Jason-1 & T/P 182 1.1 7.7 —-0.09
Envisat & T/P 768 13.4 8.8 —0.17
Jason-2 & T/P 201 13.7 9.6 —-0.06
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Fig.3 Gravity anomalies
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Fig.4 Local map of gravity anomaly contours
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Fig.5 Shipboard gravity data points
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Fig.6 Gravity anomaly comparison scatter
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Fig.7 Gravity anomaly difference histogram
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Tab.5 Total comparison of study results and that of shipborne data

() (mgal) (mgal) (mgal) (mgal)
- 17536 213 262 22 5.4
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Calculation of gravity anomalies over China Sea and its vi-
cinity based on multi-generation satellite altimetry data
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Abstract: To improve the accuracy and spatial resolution of marine gravity field data, we jointly used satellite al-
timetry data from Geosat, ERS-1/2, ENVISAT, T/P, Jason-1, and Jason-2 to calculate 2 ft x 2 ft gravity anomalies
over China’s offshore and adjacent areas (0°-42°N, 100°-140°E). After performing collinear processing and
self-crossover adjustments to these satellite altimetry data, we took the T/P data as the reference data for the
multi-satellite data combined adjustment to weaken the time-varying influence and coordination. Then, we calcu-
lated gravity anomalies using the inverse Vening Meinesz formula. Compared with shipborne gravity data, the ac-
curacy was 5.4 mgal. The results showed that the determination of marine gravity anomalies could be improved
using multi-satellite altimetry data and making corresponding adjustments.
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