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QUANTITATIVE ANALYSIS OF THE SLOWING EXPANSION
IN THE SOUTHERN HEMISPHERE

JIN SHUANGGEN ZHU WENYAO
Shanghai Observatory , Chinese Academy of Sciences ., Shanghai 200030, China

Abstract The closed differences of the latitude length changing rates at the latitude-circle direction in the
Southern Hemisphere and the convergent and spreading rates at global active plate boundaries are obtained from
space geodetic data spanning 20 years. Comparing these results with NUVELIA predictions averaged the past
3Ma shows that: (1) the closed differences of the latitude length changing rates at the latitude-circle direction
in the South Hemisphere are all positive; (2) 91 percent of sites in the Southern Hemisphere move up vertical-
ly, except several sites near the equator region; (3) the present-day spreading and convergent rates at active
plate boundaries in the Southern Hemisphere are systemically smaller than NUVELLA predictions averaged
3Ma, while the changes of relative motions in the North Hemisphere are disorderly and unsystematic . All these
show the present-day motion characteristics of the Southern Hemisphere that is expanding with a slowing down
trend .

Key words Space geodesy, Southern Hemisphere, Expansion, Euler parameter.
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Table 1 Comparisons of the relative Euler vectors

3 0) BR 2 ((°)/Ma) () @/(°) 0, ((°)/Ma) o/ (°) o,/(°)

¥ - BXE 1 0.253 -51.3 -73.5 0.001 0.2 0.3
2 0.21 —44.2 -62.4 0.010

AfAy T - db 1 1.401 -120.4 27.7 0.022 1.0 0.9
2 1.36 -120.7 27.9 0.010

| I [ 1 0.234 - 108.7 -83.9 0.003 0.6 2.1
2 0.24 - 128.3 -78.8 0.010

L - dE 1 0.114 - 143.0 -63.8 0.050 6.2 6.2
2 0.11 - 141.2 -59.4 0.010

s - EpBE 1 0.433 - 147.5 -33.2 0.002 1.2 0.5
2 0.41 - 151.5 -23.6 0.060

4E M - A R M 1 0.116 —49.2 2.4 0.002 0.2 1.9
2 0.12 -39.2 5.6 0.010

EREIR 1 0.280 136.6 -60.5 0.012 3.1 1.4
2 0.31 140.6 -62.5 0.010

KEH - pBRM 1 0.844 103.4 -66.1 0.001 0.2 0.3
2 0.87 9.0 -64.3 0.010

EW - BKIE 1 0.064 -31.9 -8.9 0.002 0.4 0.2
2 0.12 -20.6 21.0 0.020

A H]H - K 1 2.048 -110.0 36.3 0.0l0 2.1 1.5
2 2.00 - 108.6 36.8 0.050

EfE - BXIE 1 0.450 31.0 24.3 0.020 0.9 1.1
2 0.51 17.7 24.4 0.050

wWEEF - T AT 1 0.931 54.6 -7.3 0.030 1.2 3.2
2 0.91 55.7 -4.8 0.050

e - K¥PH 1 0.743 -82.8 49.1 0.020 0.1 0.7
2 0.75 -178.2 48.7 0.010

WK F T - BXE 1 0.660 46.1 9.5 0.001 0.1 0.4
2 0.69 40.5 15.1 0.010

BrhrfA - dEM 1 0.506 30.1 27.7 0.020 3.1 2.7
2 0.40 24.0 24.1 0.050

BE - kM 1 0.290 8.9 -60.9 0.001 1.6 0.8
2 0.26 139.3 -86.4 0.010

FERE - RRE 1 0.991 ~-23.5 —48.5 0.010 3.2 1.7
2 1.012 -23.1 -47.2 0.030

e - MR 1 0.612 - 128.4 —11.2 0.002 0.5 0.6
2 0.63 - 130.2 -12.4 0.020

MEE-BER 1 0.695 - 89.8 51.4 0.010 1.0 0.9
2 0.72 -94.0 56.0 0.020

MAFE - KFHE 1 1.063 7.7 58.0 0.001 0.6 0.3
2 1.07 1.7 60.1 0.020

FERRE - KRPE 1 0.927 -48.1 3.8 0.011 2.7 0.2
2 0.951 -44.4 2.7 0.020

WOCH T - AR 1 0.641 40.1 11.7 0.014 0.6 1.3
2 0.65 38.2 13.2 0.010

M+ - M 1 0.503 -89.9 35.1 0.013 0.6 1.4
2 0.52 -95.9 40.5 0.020

¥ : 1 3% ITRF2000VEL,2 3§ NUVELIA; 2 ABEREBERE R, 2 M ¢ SN RERSERNGE 0.0, o, 5FFIRE EME; NUVELIA R E
o 4 R B2 AR SRR T BRI ok R A e A BB % 3k B SCRR[13].
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Table 2 Comparisons of the relative rates at active plate boundaries

B AR A/7(°) $/(°) V./(mm-a~') Z/(°) Vy/(mm+a~') Z,/(°) V, - Vy/(mm-a~ ")
EWM - BKT 30.3 35.8 7.2+0.2 335.7 9.7+1.6 355.9 -2.7
(SEAZ IS | 37.2 22.0 15.7+1.4 9.4 9.5+1.2 2.1 6.2
EP B - BRI 75.0 33.1 33.621.5 10.3 43.7+4.2 5.8 -10.1

WAAT - KT 119.9 -10.3 71.220.1 2.7 76.2 1.1 16.9 -5.0
MEF-HE 279.0 -7.8 66.8+0.9 83.6 71.7+1.3 81.9 -4.9
287.9 -30.2 76.8£1.1 79.0 79.8+1.5 77.9 -3.0

WEEF - KEH 246.6 -27.2 149.6+ 3.6 102.4 150.8+4.2 102.9 -1.2
250. 1 -9.4 136.6+ 3.3 101.4 139.1+3.9 99.6 -2.5

Mg+ - AR 277.6 4.6 70.5+2.3 185.8 68.9+3.8 192.1 1.6
MEEF - R 268.3 -40.3 54.2+ 1.4 91.5 57.1+£2.2 86.8 -2.9
Ay H - KE 256.3 9.5 104.9+0.5 78.8 103.1+2.5 81.5 1.8
A u - bR 260.6 16.1 59.9+£0.9 34.5 58.8+0.6 34.] 1.1
JE3% - REH 238.3 37.0 41,9+ 1.1 144 .2 45.2+0.6 144.9 -3.3
230.1 51.0 4] 1=1.1 165.1 44.910.6 163.3 -3.8

204.0 54.7 56.9+1.5 155.8 59.3+0.7 153.3 -2.4

190.0 51.3 65.5+ 1.7 145.6 68.4+0.7 143.6 -2.9

170.0 52.6 72.4+1.9 135.7 74.5+0.8 133.2 -2.1

155.0 47.0 8.5+ 1.9 125.8 80.120.8 123.3 -1.6

FERE - KL 129.9 28.2 53.2%0.5 308. 1 53.821.5 306.6 -0.6
JERE - KFEH 140.6 10.7 30.120.4 121.1 30.4+0.8 123.3 -0.3
FEM - WAM T 66.7 - 14.9 35.7+0.1 138.6 36.821.2 237.3 -1.1
JE U - E0BE 65.9 3.0 33.1:0.2 227.9 30.0+4.4 212.2 3.1
JEM - rER M 20.0 -52.8 12.6+0.2 8.4 12.921.0 28.5 -0.3
42.4 -42.8 12.910,2 0.4 13.3£1.0 10.0 ~-0.4

60.8 -30.7 12.2+£0.2 351.5 13.1£1.0 359.6 -0.9

BWAH T - iR 137.7 -50.6 69.421.5 2.0 69.5+1.5 1.2 -0.1
114.8 ~50.4 71.5+1.7 19.4 72.3+1.7 8.6 -0.8

163.2 -61.8 63.9+1.4 335.5 64.0% 1.4 334 .3 -0.1

AR T - KEE 159.5 - 10.4 93.5+0.1 71.5 94.310.5 76.3 -0.8
160.5 -11.0 92.2+0.1 75.0 92.6+1.7 76.5 -0.4

183.1 -31.1 53.9+0.1 84.6 57.8+0.5 91.5 -3.9

187.9 -19.7 73.420.1 90.2 77.6+0.5 94.7 -4.2

K - AR 245.9 -48.3 83.0+0.1 286.3 87.6x1.1 283.9 -4.6
233.0 ~55.3 74.620.1 293.1 79.4% 1.1 291.3 -4.8

202.5 -63.1 58.020.1 310.3 64.2 1.1 308.9 -6.2

m#EE - JEM 294.0 9.8 12.325.4 295.9 12.1%£1.0 293.1 0.2
b - BKE 330.5 60.0 19.4+0.1 280.4 19.22 1.0 278.1 0.2
330.0 51.2 22.020.1 279.2 21.220.9 277.3 0.8

330.2 39.5 24.620.1 278.2 22.240.9 277.0 2.4

b - 3EM 3i8.3 30.9 23.5+0.3 273 .4 20.0+0.8 279.5 3.5

X - EM 316.3 10.8 25 1=1.1 267.5 27.1£0.9 272.5 -2.0
347.0 -10.5 31.3=1.3 253.9 33.5+1.1 257.7 -2.2
346 .6 -31.1 31.9£1.3 254 .4 34.3+1.1 258.2 -2.4
355.2 -52.2 28.1+1.2 248.5 30.5+1.0 252.8 -2.4

W AR SANERBRCBENREANSE; v, W2, S NTHEARTHE M EEFG LA V, fZ, 57 5% NUVELIA SIRERH
EEMTHLA.
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Table 3 The distributions of up and down stations
GPS VLBI SLR
G BHE rH T BA A EH T B A (33 TR
0°S ~ 10°S 11 4 7 1 1 0 1 0] 1
10°S ~ 20°S 11 9 2 4] 0 4] 4 3 1
20°8 ~ 30°S 12 11 1 2 2 4] 3 3 0
30°8 ~ 40°S 10 8 2 3 2 1 6 5 1
40°S ~ 50°S 5 4 1 1 0 1
50°S ~ 60°S 2 2 0
60°S ~ 70°S 7 6 1 2 2 0
70°S ~ 80°S 3 2 1

4 Tk ER L I 1 B 4

&=0 =& ARHEVUHEEBESGE, o, =21, -],
AWM IS B EZZE, vt 0 vl v, FHI K MR
AR EE, B, M S, o Bl R s B &K S
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X AN
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a,

), 3)
R V(B V(S,) 75 Rk B KA EM
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H&ERN
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a,
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) +
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