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Fig.3 Crustal Vertical Deformation by Loading

4
Fig.4 Ground Gravity Changes by Loading
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Fig.5 Environmental Impact of Vertical Deformation and Gravity Variation in FEDU CORS Station

1 CORS
Tab.1 Statistics of Spatial and Temporal Changes of Deformation and Gravity Field Caused by

Environmental Load Based on CORS Network

2011-01—2014-12 2015-01—2015-06
/mm 30.7 —21.8 3.6 5.5 18.7 —19.6 5.0 5.3 36.1
/mm 8.2 —25.2 —4.9 4.9 5.8 —17.0 —6.3 4.1 28.2
/pGal 241.4 —398.8 2.9 11.7 219.9 —359.3 3.3 12.2 117.4
* /mm 2.5 0.0 0.9 0.4 1.8 0.0 0.7 0.3 1.8
/ms 111.5 0.0 2.7 1.9 99.4 0.0 2.5 2.1 9.0
-
1D CORS .
3 .
GRACE 300 km,
3.1 GFZ CORS o
(Helm~ 2)CORS )
holtz-Zentrum Potsdam-German Research Cen- 36.1 mm,
tre for Geosciences, GFZ) 28.2 mm, 117.4 pGal,
(Gravity Recovery and Climate Experi- 3.2 GNSS
ment, GRACE) ,
CORS ( GNSS | o
) ) GRACE ( . CORS 2'x2'
) , 2011 1 . GNSS
2014 12, 42 o s

2 : GNSS ,
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) . , CORS
3. 4 o
1D CORS GNSS 3) , CORS
CORS , ,
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2 CORS GRACE

Tab.2 Comparison of CORS Network Monitoring Results and GRACE Product

CORS GRACE (GF2)
/mm 26.6 —19.8 1.0 5.7 36.1 41.8 —29.5 3.4 7.8 42.7
/mm 8.2 —25.2 —4.9 4.9 28.2 10.6 —17.6 —3.5 4.7 26.3
/pGal 241.4 —398.8 2.9 11.7 117.4 94.8 —112.6 1.0 19.2 124.7
3 CORS GNSS /mm
Tab.3 Comparison of CORS Network Monitoring Results with Flow GNSS Network/mm
CORS GNSS
2011-03-—2013-04 15.9 0.5 4.6 2.6 29.5 —19.4 5.8 8.1 10.5 —4.7 —0.0 2.5
2011-03—2013-05 15.4 —3.2 3.1 3.6 28.3 —7.6 7.9 8.4 7.1 —14.2 —1.3 3.7
2011-05—2013-04 11.6 —14.3 0.1 4.0 9.9 —17.5 —0.72 5.9 10.3 —17.9 0.1 5.4
2011-05—2013-05 9.1 —17.2 —1.3 4.4 11.6 —21.6 0.29 6.0 5.7 —10.9 0.6 2.3
4 CORS /pGal
Tab.4  Comparison of CORS Network Monitoring Results with Flow Gravity Network/;Gal
CORS
2012-05—2013-09 71.7 —44.8 —2.2 7.1 73.0 —33.7 —2.8 31.3 47.7 —44.9 —9.8 8.8
2012-11—2014-09 119.9 —146.1 5.1 14.0 254.7 —58.7 13.8 60.1 50.6 —68.4 16.7 19.6
2013-04-—2013-09 151.1 —23.1 4.8 14.1 138.8 —30.1 6.4 32.3 34.8 —47.5 —38.7 9.0
2013-09—2015-04 124.4 —57.4 —0.0 10.6 43.3 —19.4 1.3 12.63 5.7 —10.9 0.6 2.3
3.3 X2’
s GNSS
( )2015 , ( )GNSS
3 GNSS , 2 2015 8 2015 8 .10 4
\10 4 ,
o  5.6),
2011 1 2015 6 2’
5 CORS ( )/mm
Tab.5 Comparison of CORS Network Monitoring Results with the Measured Results(Geodetic Height) /mm
CORS
2015-04— 2015-04— 2015-04— 2015-04— 2015-04— 2015-04—
2015-08 2015-10 2015-08 2015-10 2015-08 2015-10
CQKX 0.7 —10.2 —3.9 —3.9 4.6 —6.3
CQWL 1.3 —8.2 —0.6 —7.4 1.9 —0.8
HBYC —1.1 2.3 2.5 0.0 —3.6 2.3
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Tab.6 Comparison of CORS Network Monitoring Results with the Measured Results(Ground Gravity) /pGal
CORS

2015-04 2015-04 2015-04 2015-04 2015-04 2015-04

2015-08 2015-10 2015-08 2015-10 2015-08 2015-10
CQKX 12.1 —12.8 2.1 —2.5 10.1 10.3
CQWL —5.2 —10.5 2.8 —0.0 —8.0 —10.5
HBYC 1.0 6.4 —0.0 —3.6 1.0 10.0
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Change in Gravity and Displacements Due to At-

Monitoring Temporal and Spatial Changes of Crustal Deformation and
Gravity Field Caused by Environmental Load in the Three Gorges
Reservoir Region Based on CORS Network

ZHANG Chuanyin' WANG Wei' GAN Weijun® LI Hui® ZHANG Qingtao’
1 Chinese Academy of Surveying & Mapping, Beijing 100830, China
2 Institute of Geology, China Earthquake Administration, Beijing 100029, China
3 Institute of Earthquake, China Earthquake Administration, Wuhan 430071, China

4 The First Geodetic Brigade, National Administration of Surveying, Mapping and Geoinformation, Xi’an 710054 ,China

Abstract: Due to the geodynamic factors, especially the earth’s surface atmosphere, surface water and
groundwater hydrodynamic environment, ground site location, earth gravity field and geoid level
change over time. Based on the Three Gorges CORS stations network and a small number of gravity
stations, the crustal deformation and monthly gravity change of the Three Gorges area from January
2011 to June 2015 are calculated and analyzed in this paper by combination of load deformation and
gravity field. The results show that: (1)CORS network has the ability to monitor the vertical deform-
ation of the crust, ground gravity and geoid change. (2) The annual variation of the crustal vertical de-
formation in the Three Gorges area is 36.1 mm, the annual variation range of the geoid is 28.2 mm,
and the annual variation of ground gravity is 117.4 uGal. (3) The accuracy of ground gravity change
monitoring level of CORS network is not lower than the accuracy of flow gravity field. (4) Vertical de-
formation and ground gravity change monitoring has a certain ability of extrapolation forecasting.

Key words: GNSS CORS; environmental load deformation; regional gravity field changes; the Three

Gorges; crustal deformation
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