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Tab. 3 The Calculation Results of Each Block Strain Rate Parameter
POE u/a v/a e./a ey/a ey /a w/a
by —5.6X1016 —2.2X10°1 —4,4X10 22 8.7X10 % 1.9Xx10 2 6.9X10 2
bm 2.2X10° 1 —1.2X10°1° 3.1Xx10% —1.6X10"% —3.4X10"% —5.0X102
bz 2.2X10° 1 7.5X10718 1.2xX10~# —4.5X1072% —2.7X10% —4.3X10"%
bim —2.7X101 9.4X10° 15 1.6X1020 —1.1x10 2% —2.7X10% —2.5X10%
bz 8.6X10 16 2.1X10°1 1.7X10°% —2.4X10 % —2.8X10 % —1.2X10 %
bs —3.4X1013 5.4X10° 1 5.3X10% 2.2X10 2% 3.0X10 2% 1.8X10 22
3% 1.8x10° 13 1.8x10°13 —1.3X10"% —4.8X10 % —6.9X10 2% —6.4X10" 2%
by —5.6X10°16 —3.7X1016 —1.9Xx10 2 7.1X10 % 5.4X10 % 1.2X10 %
DFERH GPS W &5 52 0058k} i 15 19 A2 %5
. y <t < g . N N
R TN AR w0 AR R SR B/ AR T 4 & iE

TR 7 E 00 Al R 2R S A TR R R A 1Y
BR2ZE5Z A L 1 PETV-WTLS 83 25 f& 7 U )
(1% 22 () ) 2% BB T S T A TR R 00 B 1) It Bl X
T N AR BB R W . BRI | PETV A5 R 83
oA,

) EEAE 3 RN 3 u] LA H L A L B A (111D
IR 9 GPS Wil i 43 A B S v, HL3E 55 DX
BN o R AH LT A B A, BICE TR b 1 K
S R H R (T12) FHIESE HLR (TV) X3 N 1 GPS
W) 7 S AT PG LT A i e
T b (B G /N XAl b R A b A5 E
45 1 HH — .

D3I PIMIET b FEH TR WLS 5
PEIV-WTLS Sk i 45 R Z A i) 26 80 . Jd it e
BEAN (R e A b 7 N A 28 2 B0 BIE I b 1R
JIN S R DL B b 2 BT 5 ) L 0 AR 8 S R0
TERRA R R . Mo AR 8 S R AR TR R B
W 1) B AL G 28 ER M0 A A bR AL, 2 A BB R 22
BRI W) 2 5 B A AT R 2 .

O N 4 Ef DUE 1R PEIV-WTLS &
22T LUK B30 45 B i R By DX 3 GPS Wil s
PR AL ) B AL R 22 5 T T3 Al 3 GPS Wi
St s AR AR A R B ML R 22 5 R ZR B0 B i R AL
WL X GEL T R AR AR, FER R T
GPS Wi I3k 5 A B 1B 0 25 Ko A I 18 o 28 2 4
71N 35 /0N 107 A 2 50 ) T R B0 B v i B BIL
5% 2 W AR TR A 1 1 TR B

5) DX I b 7 07 g I A% B 9 T B AR e ) D
K BE S R AE R A7 b 76 IV AR 36 2 BOK il B 2 250 R
FHBRIE ™25 3R . BUR R BUE FE P BEHL T R 1
WA TR IC 2R A & & 0t /N HTE— 72
JE A 2 52 M R B A A R L PR O 6 00K L IR
EN

A SR LA PETV R Sy FE Al 549 10 A5 G 1 fie /s
TS LT T M 58 W AR B RO RS R
T DR — FL 22 W 114 2R RO I DR 22 1 R T A5 2
THBMSEOR . S IES b & BT R UE
W 5 22 0 280 T B R I o 8 2o A S8 A
TE 3 DX 52 B B 4 0 A Ak B W] AT R AR RO
TR IE X L7 AR 2 BRI 1 5 B2 B GPS
ol i A AR E R S LA N AR 2 R G AR . R I
A7 FE A AR 5 /N — 353k 0 K B A% 80 e B
BT 2R DR 223X — [A) L % 7 35K — [ il ) i e 5
WA Rk — .

=

zZ

%z X W

[1] Xu Caijun. Progress of Joint Inversion on Geodesy
and Geophysics [ J]. Geomatics and Information
Science of Wuhan University, 2001, 26 (6): 555-
561 (VFA . R M ) o 156 & S v 238 1 07 3 BF 5%
BT ] PR 2% - 5 B B2 R, 2001, 26
(6):555-561)

[2] Jiang Zaisen, Zhang Xi, Wang Shuangxu, et al. The

Method of Solving Horizontal Crustal Strain Field

by Using Crustal Deformation Observation [ J ].

Earthquake, 1999, 19(1).41-48 (VL7E .5k # . £

XRS5, ) JH 3 I8 A2 000 35 SR A b 52 7K 1 1 A2 3 11

Jrek(1]. #7%,1999,19(1) :41-48)

[3] Li Yanxing, Hu Xinkang, Shuai Ping, et al. The

Velocity Fields and Strain Fields of Horizontal

Crust Motion of the Mainland of ChinalJ]. Recent

Developments in World Seismology, 2002, (7). 1-

9 CBIEEHUHRE, I 25 o [ R il b 58 K 38

SR LY S AR T E PR AR B3, 2002(7) ¢ 1-

9

[4] Yang Guohua, Li Yanxing, Han Yueping, et al.

Current Horizontal Strain Field in Chinese Mainland

Derived from GPS DatalJ]. Acta Seismologica Sini-
ca, 2002, 24(4); 337-347 (#g [E 46, 22 4E 24, 56 H



42 B85 10 W

FIRTRE AR « 28 B I 5% 22 X 3 5€ 18 2 50T Y 5 T

1459

(5]

[6]

7]

[8]

(9]

LA B GPS UL 45 5 4 5 o [ KBl B4 K T B
A3, HAZAEAR 2002, 24(4) :337-347)

Lii Jiangning., Shen Zhengkang, Wang Min. Con-
temporary Crustal Deformation and Active Tectonic
Block Model of The Sichuan-Yunnan Region, China
[J]. Seismology and Geology, 2003, 25(4);: 543-
554 (BULT . ILIERRE, 8L JIE X I H Tz
S L Y RIS S B AR BUBE S [T ], MR 3t R
2003, 25(4):543-554)

Wang Xiaoqiang, Li Jie, Alexanderz, et al. Hori-
zontal Movement and Strain Characteristics in Tian-
shan and Its Adjacent Region with GPS Deformation
Data[ J ]. Acta Seismologica Sinica, 2007, 29(1):
31-37 (E WM, 2278, Alexander Z.%. F|H GPS &
A GORMF 5 K Ll B 48 3 b Xl 52 K 7 67 88 5 AR
FRAELT]. 322441, 2007,29(1) :31-37)

Wang Yanzhao, Wang Enning, Shen Zhengkang, et
al. GPS-constrained Inversion of Present-day Slip
Rates along Major Faults of The Sichuan-Yunnan
Region, ChinalJ]. Science in China Series D : Earth
Sciences, 2008, 38(5): 582-597 (T [& W, T & 7,
WIEME 46, BT GPS BEh 24 ot Sz vt J1] 2t X F2 %2
W BB AT S A< [T ], h E B (D 48), 2008, 38
(5):582-597)

Wang Leyang. Inversion of Crustal Strain Parame-
ters Based on Total Least Squares[J]. Jowrnal of
Geodesy and Geodynamics, 2013, 33(3): 106-110
CEIRVE. Hu7E A2 2550 T 1Y S i dee /) — 3fe I 1
[J]. Ko & 5 #e 3k 30 F7 %, 2013, 33(3):106-
110)

XuP L, Liu ] N, Shi C.

justment in Partial Errors-in-variables Models: Al-

Total Least Squares Ad-

gorithm and Statistical Analysis[J]. Journal of Ge-
odesy , 2012, 86(8):661-675

[10]

[11]

[12]

[13]

[14]

[16]

Zeng Wenxian. Effect of the Random Design Matrix
on Adjustment of an EIV Model and Its Reliability
Theory[ D]. Wuhan: Wuhan University, 2013 (%
SO FREUE M R 22 X EIV B R 22 55 2 19 52
WD), s IR, 2013)

Tao Benzao. Free Network Adjustment and De-
formation Analysis] M |. Wuhan: Wuhan Technical
University of Surveying and Mapping Press, 2011
(A, Am 25880 M) B Y
W22 BR 4 K% A, 201D

Schaffrin B, Felus Y A. On the Multivariate Total
Least-squares Approach to Empirical Coordinate
[J]. Journal of Geodesy, 2008, 82(6) . 373-383
Xu Xiwei, Wen Xueze, Zheng Rongzhang, et al.
Pattern of Latest Tectonic Motion and Its Dynamics
for Active Blocks in Sichuan-Yunnan Region, China
[J]. Science in China Series D: Earth Sciences ,
2003, 33 (Suppl 1): 151-162 (445, W 2% 5, KB
SRE AR I M X3 ) B dopT A 3 8 gl b 2
Hgh AR LT ] H E R (D ), 2003, 33(S1):
151-162)

Xu C J, Wen Y M. Identification and Analyze of
Crustal Motion and Deformation Models in The Si-
chuan-Yunnan Region[J]. Jowrnal of Applied Ge-
odesy, 2007, 1(4).:213-222

Shen Z K, Lv J N, Wang M, et al. Contemporary
Crustal Deformation Around The Southeast Border-
land of The Tibetan Plateau[J]. Journal of Geo-
physical Research : Solid Earth, 2005, 110(B11)
Wang Leyang. Research on Theory and Application
of Total Least Squares in Geodetic Inversion[ D]J.
Wuhan: Wuhan University, 2011 (FR¥E. T8
PR B/ T3 i R M ik S 3 B e K R RIE 58 (D
B BRBKRE, 2011

The Effect of the Random Coefficient Matrix on Adjustment of the

Inversion of Crustal Strain Parameters Model

WANG Leyang'*

XU Guangyu'?®
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Abstract: Theweighted total least squares method based on partial errors-in-variables (PEIV for

short) model is used to solve the inversion parameters of crustal strain model. It not only considers

the error of observation (displacement or velocity field), but also the error effects from the coefficient

matrix, generally composed of monitoring points coordinates. When taking the special structure of the

coefficient matrix in the geodetic inversion model into account, we insure that the repeated coordinates
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have the same residual and that the constants are not allocated any correction. The method usedin this
paper can meet these requirements as it separates the random elements from the constant elements tak-
ing advantage of the partial errors-in-variables model. All calculation formulae for crust strain (rate)
parameters inversion based on partial errors-in-variables using monitoring point displacement or veloc-
ity fields are deduced. In addition, the derivate correction of weighted least squares (WLS) is used to
analyze the effect of the random coefficient. The discrepancy between the weighted least squares solu-
tion and WTLS solution was also investigated. Because of the complexity of the WTLS solution, we
propose a formulation to relate the WLS\ and WTLS solutions based on Xu (J Geod 86:661-675,
2012). A simulation using data from the Sichuan-Yunnan region permits a comparison and analysis of
the effect of the random design matrix. The experimental results reveal that the effect of the random
coefficient matrix on adjustment of the inversion of crustal strain (rate) parameters model is mainly
depend on the order of value of the GPS coordinates and the crustal strain parameters themselves.

Key words: geodetic inversion; weighted total least squares; Sichuan-Yunnan region; coefficient ma-

trix; crustal strain; partial errors-in-variables
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