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A STUDY ON CONVERGENCE RATE OF THE INDIA PLATE TO ERUASIA
SUBDUCTION BENEATH QINGHAI- XIZANG PLATEAU
—NVERSION RESUL TS FROM GPS OBSERVATIONAL DATA

WANG Yong XU Houze
Institute d Geodesy and Geophysics, Chinese Academy o Sciences, Wuhan 430077 , China

Abstract The Gonvergence rate of the India plate to Eurasa subduction beneath Qinghai- Xizang Fateau is
inversed on the bads of the GPS data observed by Chinese and abroad Inditutes usng the nodel o the India
plate to Eurasa subduction and didocation in two layered sdf-gravitationd eadic hdf sace. Present
convergence rare of the India plate is obtained under the geodetic data condrains. The results show that the
present convergence rate of the India plate is 21. 8 mm/a with a dipping 8. 1°to the rorth. This isin good
agreement with various geologic predictionsdof 18mm/ainpag 2 3 million year inplying a sable convergence
rate of the India plate in a very long duration.

Key words Hate subduction, GPS, Hadic didocation, Gaodetic inverdon Qinghai- Xizang Hateau.
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Tablel The comparison o GPS observational result consigency in Tibetan Pateau
@) () ) () (mm/a) (mm/a) ( )
29 39 a1 06 19.3+2.8 23.2+2.5 [5]
29 39 a1 06 21.5+1.2 20.7+1.0 [2]
29 39 91 06 21.5+0.9 24.7+0.3 [1]
33 06 91 53 27.7+6.4 16.4+3.5 [4]
3 03 o1 52 23.8+2.4 17.1+1.8 [1]
36 26 Y} 52 15.8+8.4 12.3+4.5 [2]
36 15 % 52 11.9+2.2 14.2+1.5 [1]
8 = . % 19.1+4.5 26.7+2.5 [2]
17.4+1.8 28.2+1.7 [4]
- 8 % o 16.9+5.4 30.0+3.1 [2]
14.5+2.3 44.3+2.0 [4]
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Fg.1 The movement vectors o GPS observationd points in Qingha- Xizang Hateau rdative to Eurasa
plate . Openarrow srowthevelocitycf plateandfalit determinedfromavarietyof geologic datal® ™, solidarrow

show the movement velocity deterrrined from GPS observation™ ®
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FHg.4 The digplacement vector of nodeing conputation in Qingha- Xizang Haeau due to
the India to Eurada subduction
2
Table2 The parametersand results o inversion
L w D ) a Us U, Ao o f
(km) (km) (km) (°) (°) (mm/a) (mm/a) (°) (°) (mm)
1400 400 25 10 105N 10 - 10 86 28
1300 300 10 - 180 - 180 - 30 - 30 85 27
1500 500 80 180 180 30 30 87 29
(1) 1452 485 20.5 8.5 104.3N 3.87 -20.2 86.2 27.7 6.36
(2 149 492 19.8 8.1 106.5N 3.53 -21.8 85.9 27.9 4.24
(3) 22.0 9.7 104.4N 3.50 -20.1
(1) , (2) , (3 [12]
3ze T T T T i 32" T — - 1 — o
— 20mm
40mimn/a
g8 o .
3 : Tee 80° ° 000
7 r, . © O, o]
7 ? t ' : . ° e ©
' . o o o
2°f Y Y 4 agrf- - .
Frore, e @ o®
? o
/ °
’ ’- a
26° L L n " . 26° — . ! —1 L L
80° 8z° 84 88" 8 40° 52° 8o B2 B4 26 8 90° 92°
5 6 Gs

Fg.5 The dlacement vector conputed of Tibet Hateau due
to the subduction of India to Eurasa plat from the inversed nodd
parameters

Gs

1)

Fg.6 The resdud ddribution of the conputed di glacements
with GPSobservationd resuits

Laon ,

6)



190

(Chinese ]

Geophys ) 46

70km.

10mm, )

8.1, 106. 5°N,

INDEPTH!™

21. 8mm/a.
18mmyd®” ,

, 19. 8km,

[18,19]

60 80km

20km ,20km

20km

[1]

[2]

[3]

[4]

[5]

[12]

GS

,D ,1997,27(5) : 385 389
ZHU Wenyao, CHENG Zongyi, XIONG Yongging, e 4.
Preiminary results in the nonitoring of earth crugt notion in Qinghai-
Xizang Hateau usng GPS techrology. Science in China, D, 1997,
27(5) :385 389
LIU Jingnan, XU Cajun, SUN Chenghua, e d. Udng repeated
precise GPS canrpaigns for research of present-day cruga novement
and grain in the Qinghai- Tibetan Fateau. Chinese Science Bulletin ,
2001, 48(8) : 694 698

GPS
, 1998, 18(3) :43 50
WANG Q, YOU Xinzheo, WANG Wenying, e d. GPS
measurement and current crudd novement across the Himelaya.
Crustal Deformation and Earthquake(in Chinese) , 1998, 18(3) :43

50

, 1998, 18(2) :36 42
ZHANG Chijun, XU Daxin. Recent crug novement in midde section
o the high Himdaya. Crustal Ddformation and Earthquake (in
Chines) , 1998, 18(2) :36 42
Bilharm R, Laroon k, Freymudler J , et d. GPS measurements of pr-

[6]

[7]

[10]

[11]

[12]

[13]

[15]

[16]

[17]

[18]

[19]

exent day convergence rates in the Nepd Himdaya. Nature, 1997,
336:61 64
Aarmijo R, Tgpponnier P, Mercier JL , & d. Quaternary extenson
in ©outhern Tibet: Feld observations and tectonic inplications. J.
Geophys. Res. , 1986, 91:13803 13872
Molar P, Deng Q. Faulting asciated with large earthquakes and the
average rate of deformetion in centrd and eagern Asa. J Geophys.
Res. , 1984, 89:6203 6228
Molnar P, Lyoncaen H. Fault plane lutions of earthquakes and
active tectonics of the Tibetan Hateau and its margins. Geophys. J.
Int. , 1989, 99:123 153
Molnar P, Burchfid B C, Kuangyi L , et d. Geonrorphic evidence for
active faulting in the Altyn Tagh and rorthern Tibet and quditative
edimetes of its contribution to the convergence of India and Eurasa.
Geology , 1987, 15:249 253
Engand P C, Molnar P. The fidd o curgd velocity in Asa
cdcuaed from Quaternary raes of dip on faults. Geophys. J.
Int. , 1997, 130:551 582
Jackon M, Bilharm R. Qondraints on Himdayan dedormetion
irferred from vertica velocity fidds in Nepd and Tibet. J.
Geophys. Res. , 1994, 99:13897 13912
Laron K, Burgmenn R, Bilham R, et d. Kinemdtics of the Inda
Eurasa oollison zone from GPS measurements. J. Geophys. Res. ,
1999, 104:1077 1093
Zheo W, Ndon K D, INDEPTH Poject Team. Deep sismic
reflection evidence for continental underthrugting benesth uthern
Tibet. Nature, 1993, 366:557 559
RundeJ B. Saic dadic-gravitationd deformetion of a layered half-
ace by point couple odurces. J. Geophys. Res. , 1980, 85:5355
5363
Wang Yong. Theoreticd nodding of locd gravity changes and
deformetion caused by dilatancy with megma intruson. In. Segawa
Y e d. eds. Qavity, Goid and Marine Godesy, Berlin
Heidelberg: Soringer-Verlag, 1997, 289 296
Wang Yong, Xu Howze. Surface deformetion and gravity changes
caused by dilatancy in alayered dadicvisodadic hdf pace. Ada
Sdsmologica Sinica, 1997. 19(4) :501 506
,1999. 90 129
XING Wenxun, XIE Jinxing. Modern Optimization Algorithm.
Beijing: Tanghua Universty Press, 1999. 90 129
Okada Y. Suface deformetion due to shear and tendlefaultsin a haf
gace. Bull. Sdsm. Soc. America, 1985, 75(4) 11135 1154

, 2000, 43(6) :780 797
ZENG Rongsheng, DING Zhifeng, WU Qingu, et d. Sdsmlogca
evidences for the multiple inconplete crugd subductions in Himelaya
and outhern Tibet. Chinese. J. Geophys. (in Chinese) , 2000,
43(6) :780 797



