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2 GPS

Tab. 2 Statistics of Basic Information in Data Processing of Each GPS Network

EOP
1992 CODE ITRF91 1992. 56 ITRF97 1992. 56
GPS A 1996 1GS IT RF93 1996. 37 IT RF97 1996. 37
1994 1GS IT RF92 1994. 65 IT RF97 1994. 65
GPS 1996 1GS IT RF94 1996. 58 IT RF97 1996. 58
1993 SIO IT RF93 1993. 58 IT RF97 1993. 58
GPS 1995 1GS IT RF93 1995. 47 IT RF97 1995. 47
1997 1GS IT RF94 1997. 46 IT RF97 1997. 46
GPS 1995 1GS IT RF93 1995. 62 IT RF97 1995. 62
1996 1GS IT RF94 1996. 83 IT RF97 1996. 83
GPS 1995 1GS IT RF93 1995. 96 IT RF97 1995. 96
1997 1GS IT RF94 1997. 93 IT RF97 1997. 93
1995 1GS IT RF93 1995. 62 IT RF97 1995. 62
CPS 1996 1GS IT RF94 1996. 69 IT RF97 1996. 69
1997 1GS IT RF94 1997. 74 IT RF97 1997. 74
3 GPS
Tab.3 Statistics of the Systematical Exrror Param ters of Each GPS Netw ork
Ry/ RMS Ry/ RMS Rz/ RMS SCL/RMS
/ mas / mas / mas /1078
GPS 1992 0.95/0. 06 —0.93/0. 06 —0.93/0.07 4.2/0.6
A 1996 0.95/0.24 0.99/0. 30 11.8/1.3
1994 —0.21/0. 05 —1.6/0.4
GPS 1996 0.19/0. 08 —0.20/0. 08
1993
GPS 995
1997
GPS 1995 1. 03/0. 48 0. 000 41/0. 000 16 1.2/70.5
1996 0.001 14/0. 000 21 1.6/0.3
1995
GPS
1997
1995 —0.23/0.07
GPS 1996 0.15/0.05 0.45/—0.07 4.6/0.7
1997 0.67/0. 21 —0.38/0. 16 2.2/0.5
b
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Fig. 1 Speed Field Defined by Each GPS Monitoring Network after A djustment in Uniform Datum
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Fig.2 A Uniform Speed of China Continent Obtained by Each GPS Monitoring Network after Weighted Average
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Present-day Crustal Movement Speed Field of China Continent
Block Using Local Repeated GPS Network

LIU Jingnan1 SHI quang2 XU Caijun2 JIANG Weiping2
(1 Presidential Secretariat, Wuhan University, Luojia Hill Wuhan, China 430072)
(2 GPS Research Centes Wuhan University, 129 Luoyu Road, Wuhan, China, 430079)

Abstract: Since 1992, China has established many large-scale high precision GPS crustal deforma-
tion monitoring network, including state high precision GPS Order-A network, China crustal de-
form ation monitoring netw ork, crustal deform ation monitoring network in Qinghai-Tibet plateau,
north China network, southeast coastal GPS netw ork and Sinkiang network .GPS measurements of
above GPS crustal monitoring netw orks are collected and they are reprocessed in ITRF97 frame. A
complete GPS crustal movement image and speed field with uniform frame, the largest coverage
and the most stations are obtained. Finally , a primary geo-scientific explanation of the speed field
is given in the paper.

China continent is located in the southeast of Eurasian plate. Its special tectonic location and
lithographic structure after long-period complex evolvement makes the continental rock layer di-
vided into several plates. And the main tectonic deformation happens at the faulted zone, folded
belt and fault depression belt at the border of these plates, w hile the relative deformation inside the
plates is small. There are mostly seismic active belts along the border of plates, thus the research of
movement law and relative deformation is the hotspot that catches the attention of the geodetic
world. According to the convergence velocity of plates, the uplifting extent of Pliocene epoch level-
ing and the gliding velocity of the fault, the com pression velocity of each fault mountain system in
the west of China continent can be estimated, and the movement velocity of each plate relative to
Siberian land mass can be deduced. Moreover, the Euler poles and angular velocities of China conti-
nent blocks are figured by active fault gliding velocity according to plate geometry, and then aver-
age movement velocity vectors of each block are calculated, but they are all average value on the
scale of geology. M ovement images and relative movement images of each plate or block relative to
one ITRF frame are obtained. However, China continent lacks a complete integer movement image
of each main plate based on GPS monitoring. And surveying and data analyzing and processing of
these GPS networks are accomplished by different units, thus the crustal movement images estab-

lished by each GPS network are not the same due to different data processing method and datum
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in analyzing, which influences the proper utilization of GPS observation data and correct geoscien-
tific explanation.

This paper, collecting 6 items of materials of various high precision GPS crustal monitoring
networks of China since 1992, uses uniform data processing method to reprocess datas carries out
adjustment and deduces to the same coordinate frame datum, thus the complete GPS crustal move-
ment image and speed field with uniform frame, the largest coverage and the most stations are ob-
tained. This paper introduces the thought, method and final result of this work, and gives a prima-
ry geo-scientific explanation.

The bearing and grade of the continent plates by GPS are in accordance with those by geolog -
ical model, with difference in one or two, mainly the difference of nearly 900 in direction in Erdos
plate. In the speed fields given by GPS, China continent land mass movement shows the difference
in the west and the east, besides different movement velocity vector characteristics in each area. In
the west the trend is moving tow ards the north and northeast, while in the east the trend is creep
towards the south and southeast, with a huge north by north dextral shear zone.

From GPS speed field, we can say the collision of Eurasian plate and Indian plate restrict the
movement and deformation of China continent, especially in the middle west area. At the same
time, the Pacific plate is diving towards the west, and the impact to China continent, especially
northeast China land mass through Japanese Gulf can not be ignored. China continent is located in
the intersection of Indian plate, Eurasian plate and Pacific plate, and the internal tectonic move-
ment and deformation are the result of relative action. In the southwest side of China continent,
Indian plate is advancing at the speed of 50mm/ a; in the west of China, strong pushing force forms
a series of adaxial arc reverse faulting zone; and in the east of China, the Pacific plate is diving to-
wards Furasian plate and the Japanese Sea is extending like an arc, equivalent to add a pushing
force in the direction of southwest. Thus, the comprehensive effect of relative action betw een Indi-
an plate, Eurasian plate and Pacific plate form the general strain field structure that the principal
axis of stress is deflecting towards the east to northeast from near north and south in the west.
Since the tertiary period, Indian plate is colliding with Eurasian further, and Qinghai-Tibet plateau
is rising rapidly and extending around, causing strong pushing force in the south.And the south of
two borders of north China sub-plate (west border of Erdos plate ) is under a force that decreases
from the south to the north and pushes from near west and east to north by east. This pushing
force will cause Erdos plate tumn anticlockwise.

China continent is a dynamic system consisting of many blocks and with complex geological
structure, terrain and relief. With the further implement of China crustal network project, more
and denser GPS repeated surveying data are expected to be obtained, and more external crustal
movement images can be given. Concerning geological and geophysical materials more, and using
numerical mainfold method combining block discontinuous deformation analysis method with finite
unit method, we can study the dynamic movement field and dy namics mechanism of China conti-
nent blocks better.
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