48 2 Vol .48, No. 2
2005 3 CHINESE JOURNAL OF GEOPHYSICS Mar. , 2005

, , . . , 2005, 48(2) :299 307
SQNHP,HuH Z, ZhouJ C, et d. Laes observation results from superconducting gravimeter a gation Wuhan and invedigation of the
ocean tide models. ChineseJ. Geophys. (in Chinese) , 2005, 48(2) :299 307

430077
GNR-C032 ) ,

91 %(0, NAO99) 92 %(M, ,ORI9S) . 1 (O, K M, S)

(86%.,70%,73% 84%) , (2.12%,1.55%,1.16 % 0.80 %) (0.31%,
0.39%,0.34% 0.08%) , NAO99 ORI%%

7
SOWB0
0001 - 5733(2005) 02 - 0299 - 09 P12 2004- 06- 07, 2004- 11- 27

Latest observation results from superconducting gravimeter at sation Wuhan
and investigation o the ocean tide modds
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Abgract Usng observations reg sered with superoonducting gravimeter GVR-Q032 a gation Wuhan , the
tidd gravity parameters reflecting the characterigics of the Earth’ s interior medium are obtained based on the
harnonic andys s dter preprocesing of the rav data. Meanwhile the gravity loading is cdculated usng loading
theory and a numericd integral convolution technique based on various goba ocean tide modd s developed by
methods of the atimetry techrology and finite element method with condderation of tidd gauge data as
oondraints. The loading corrections are carried out to tidal gravity parameters in diurnd and semidiurna wave
bands regectively and the new ided of the’ loading correction efectiveness’ is developed in order to invegigate
the adgptability of doba ocean tide nodds. The numerical results show tha the dficiencies of loading
oorrection reach to 91 %(0O; , NAO99) and 92 % (M, , ORI96) for indance. The average dficiencies of the

loading corrections obtai ned with 11 oceanic model s for four main condituents (O; , Ky , Mz and S) are given
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as86 %, 70 %, 73 % and 84 % repectively. And the discrepancies between the anrplitude factors and the
theoretical val ues decrease from(2. 12 %, 1.55 %, 1.16 % and 0. 80 %) to (0.31 %, 0.39 %, 0.34 % and
0.08 %) regectively. The compari on among various ocean model s shows ad o that the dficiency of the loading
correction when usng NAO99 and ORI96 nodds is higher than that when using other nmodd's. Additiondly ,
other observations obtained with superconducting gravimeters a seven dations in a network of the Qobd
Gaodynamic Project are d 9 adopted to invedigate the adaptability of the goba ocean nodels. The results show
that there exig obvious loca tidal characteridics for different condituents in different ocean nodds and the
earlier congructed SCW80 ocean node can dill be used as an inportant reference in geodesy research domain.
Keywords Superconducting gravimeter , Lated tida gravity results, Ocean loading correction , Adaptability of
ocean tide modd
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Fg.2 Loading correction eficiency of aplitude factorsfor main condituentsin diurna (a) and semidiurna (b) bands
1
Tablel Observation residuals and final residuals o tidal gravity before and after ocean laading correction
O O Py K
X X X X X X X X
B (Obs) 0.166 -7.3 0. 697 -18.1 0.236 -26.4 0.821 -24.6
X1 (SCWS80) 0.030 -5.8 0. 066 -18.6 0.038 8.7 0.225 -9.7
X, (CSR3.0) 0.048 -10.2 0.141 - 37.9 0.043 2.1 0.251 8.2
X3 (FES5. 2) 0.052 -15.6 0.102 22.6 0.063 75.1 0.243 36.2
X4 (TPXO2) 0. 056 45.6 0.122 38.4 0. 065 15.8 0.322 11.0
X5 (CSR4. 0) 0.025 -28.4 0.106 -15.6 0.031 6.4 0. 256 -0.3
X (ORI96) 0.034 - 44.8 0.113 -18.4 0.029 18.2 0.233 7.5
X7 (AG5) 0.041 -35.2 0.189 - 57.4 0.003 102.3 0.162 9.2
Xg (FESD9) 0.039 3.3 0.153 1.0 0.063 75.1 0.344 2.4
Xo (FESD2) 0.018 -34.6 0. 087 -21.3 0. 052 -23.2 0.291 -18.0
X10 (GOTO0) 0.022 -24.3 0.106 -10.0 0.025 7.9 0.243 0.1
X11 (NAO99) 0.022 -59.1 0.064 -27.6 0.019 2.8 0.203 4.0
X312 (MEAN) 0.031 -13.8 0.101 -15.5 0.033 27.1 0.246 4.2
N, M, S Ko
X X X X X X X X
B (Obs) 0.184 -18.1 0.812 - 2.1 0.315 -39.8 0. 065 -22.0
X1 (SCWB0) 0.027 - 3.5 0.268 -41.2 0.157 -82.4 0.033 - 156.2
X2 (CSR3.0) 0.011 -16.4 0.218 -38.4 0.106 - 113.1 0.022 163.4
X3 (FESS. 2) 0.080 66.5 0.622 24.1 0.085 35.1 0.037 9.5
X4 (TPXO2) 0.040 118.0 0. 209 63.9 0.081 28.0 0.051 36.5
X5 (CSR4. 0) 0.040 50.6 0.197 25.0 0.063 - 47.8 0.035 78.1
X (ORI96) 0.037 45.3 0.068 -39.0 0.058 -122.7 0.043 107.4
X7 (AQ5) 0.134 90.4 0. 362 -11 0.035 - 120.4 0. 060 2.7
Xg (FES9) 0.034 67.6 0.427 -0.6 0.103 - 45.4 0.041 84.5
Xo (FESO2) 0.052 90.2 0.153 47.2 0.032 - 112.7 0.042 94.5
X10 (GOTO0) 0.034 65.9 0.132 3.1 0.078 -49.5 0.084 9.3
X11 (NAO99) 0.030 68.3 0.130 45.3 0.059 - 46.6 0.032 91.2
X1 (MEAN) 0.040 2.2 0.219 10.3 0.051 -62.1 0.035 95.0
X (10 8m-s°?) X (°) ,B(Obs) , X1 (SOWB0) , X, (CSR3.0) , , X1 (NAO99)

, X12 (MEAN) 11 )
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2.12% 0.20 % (SCwW80) , 0.36 % (CSR3.0) ,
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1.16%
0.31% (SCwW80), 0.27% (CSR3.0), 0.88%
(FES5.2) , 0.14% (TPXO2) , 0.28% (CSR4.0)
0. 08 % (ORI96) , 0.56 % (A®5) , 0.66 % ( FES9) ,
0. 16 %(FED2) ,0. 17 %(GDT00) ,0. 14 %(NAO99) |,
0. 34 %.

Table2 Amplitude factorsand phase lags o tidal gravity before and after ocean loading correction

Q. O Py Ky

o) AQ ) A@ ) AQ 3 A@
3 (Obs) 1. 1860 -0.20 1.1786 -0.39 1. 1646 -0.41 1.1529 -0.44
&' 1 (SCWB80) 1. 1600 -0.03 1. 1565 -0.04 1. 1508 0.02 1.1391 -0.05
d',(CSR3.0) 1. 1632 -0.08 1. 1583 -0.16 1. 1510 0.06 1.1398 0.05
0’ 3 (FES5. 2) 1. 1639 -0.13 1. 1577 0.07 1. 1492 0.24 1.1384 0.19
8’ 4(TPXO2) 1.1617 0.38 1. 1577 0.14 1.1528 0.07 1. 1416 0.08
8’ 5(CSR4.0) 1. 1585 -0.12 1.1579 -0.05 1. 1503 0.01 1. 1400 - 0.00
8’ 5 (ORI96) 1. 1588 -0.23 1.1581 -0.06 1. 1501 0.04 1.1393 0.04
d' 7 (A@5) 1. 1606 -0.22 1. 1579 -0.29 1.1478 0.01 1.1375 0.03
&' g (FER9) 1.1617 0.02 1.1598 0.00 1.1492 0.24 1.1423 0.02
8’ o (FESD2) 1.1570 -0.10 1.1572 -0.06 1.1517 - 0.08 1. 1405 -0.12
8’ 19 (GOT00) 1. 1580 -0.08 1. 1580 -0.03 1. 1498 0.01 1.139%6 0.00
3’ 11 (NAO99) 1.1563 -0.18 1. 1563 - 0.05 1.1493 0.03 1. 1386 0.02
&' 1, (MEAN) 1.1599 - 0.07 1.1578 - 0.05 1. 1502 0.06 1 1397 0.02

N, M. S Ko

o) A@ ) AQ ) AQ 3 A@
3 (Oby 1.1782 -0.26 1.1753 -0.27 11711 -0.38 1. 1704 -0.17
3" 1 (SCWB0) 1.1638 - 0.07 1.1654 -0.16 1.1626 - 0.30 1.1575 - 0.09
3" ,(CSR3.0) 1.1628 -0.01 1.1649 -0.12 1.1602 -0.19 1.1588 0.04
&' 3(FE5. 2) 1. 1648 0.34 1.1720 0.22 1. 1645 0.09 1. 1609 0.25
8’ 4 (TPXO2) 1. 1600 0.16 1.1634 0.17 1. 1645 0.07 1. 1676 0.21
d'5(CSR4.0) 1.1641 0.14 1. 1650 0.07 1.1634 - 0.09 1.1628 0.24
3’ ¢ (ORI9B) 1.1643 0.12 1.1627 -0.04 1. 1606 - 0.09 1. 1600 0.29
o' ;(A@5) 1.1618 0.62 1.1683 -0.01 1.1611 - 0.06 1.1614 0.42
8’ g (FES9) 1. 1630 0.14 1. 1695 -0.00 1. 1646 -0.14 1. 1624 0.28
d' o (FESD2) 1.1618 0.24 1. 1637 0.10 1.1613 - 0.06 1.1613 0.29
&' 10 (GOTO0) 1.1631 0.14 1.1638 0.06 1.1638 -0.11 1. 1599 0.58
&' 11 (NAO99) 1. 1628 0.13 1.1634 0.08 1.1634 - 0.08 1.1617 0.22
d' 1 (MEAN) 1. 1630 0.18 1. 1657 0.03 1.1627 - 0.09 1.1614 0.25
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