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Study on Datum Design of High Precise GPS
Height Monitoring Network

ZHANG Yong-hai
(School of Geological Engineering and Surveying, Chang an University, Xi an 710054, Shaanxi, China)

Abstract GPS had been widely used in geodetic measuring, coordinate system retaining and monitoring of global
plate movement or regional crustal deformation. However some questions(reference models, systemic parame-
ters, etc) are still unresolved in urbanland subsidence monitoring. This paper analyzes and com pares the effects
of different reference models systemic parameters on adjustment result, and takes an adjustment model which
adds systemic parameters and constrains. Finally, it compares with some schemes of adjusting the monitor
network of land subsidence in Xian, and provides some valuable results of systemic parameters and different
reference models.

Key words; systemic parameters; reference model; rank defect network adjustment; land subsidence monitoring

GPS . GPS

GPS ’ 2
+1 ~3 mm, 2~3 GPS .
i , GPS ? .

2 GPS .
. GPS .
[37)

GPS , GPS 1 GPS

GPS \ GPS 1.1

: 2008-11-20

(1212010440410); (40672173)

€1956-), ., . b .. Esmail: huang830928 @yahoo‘ com./en



328

31
m GPS t « N 1) 0 ’
[1,8-9] . R
Vim) = A DXm)+ 4s B(m) —L(m) (1) » »GPS
3nX1 3 3¢ 3K 1 33 X1 3nX1 1 23 ﬂ—v&%—,;ﬁ—% g}ﬁ;};iéiéﬁ E’:%’E
. Vim) s DX (m) GPS
iBGm) i Ay Ao DX (m) , . 3
B(m) s L(m) . :(l)GPS
[1.8-9]. DX — ;)
P =g ) DY, =0 (3
330 DZ: =0
P 7 Q 2)GPS .
1.2 [(X;— X))+ @, —Y)*+
’ GPS Z;—Z)"—8;=0 6)
» RUAD= 3)GPS ,
3t_39R(AB ):49 R(AA Aﬁ ):3t_7° (Zk_Zl)
, GPS arctan [ (Xk_)(i)z_ Ye—Y, )2] 77— =0 (7)
GDXm)+ GRm)+WwW=0 (3) , .
, , GPS . 7 C 1
G;\@T\W [10] . 3 )9 ( 2 )9
1.2.1 BHE ARG EC Ak 7 C 3 ),
GPS , ’
[8 ’
DXm)' DX+ B BGm) = min  (4) '
3 1 '
-3 ’ [8 10] - 1.2.4 AR
GPS ( ) 3
) , 3
’ ’ a .
’ . [8,10] .
’ (2) ’
’ ’ 3) ,
1.2.2 A Z G5 s g , , A=
GPS 3 3 ) 0, G =0.
. Gk 2



3 :GPS 329
, Gauss-marcov 1 8
, Tab.1 Comparison on Site Subside Results of
Eight Schemes
T
DX (m) A
Nus —1 7 PLam =0 @& L2 3 4 s 6 7 08
Bm) A Xjo1  —7.2 —7.4 —73 —7.7 —15.8 —9.1 7.9 —16.9
R(Nw)=3t—17, @®) (3), XJ02 —43.8 —45.2 —43.8 —45.5 —55.9—45.5-28.6 —53.3
DX B 3 XJ3 —19.1 —19.6 —19.0 —19.9 —3.7—20.0 —3.0 —27.7
(8) , XJ04 .8 47 1.7 45 —57 1.4 181 —65
, XJ06 —28.0 —28.6 —28.0 —28.9 —38.4—29.1—12.2 —36.9
. XJI3 —41 0.5 —41 0.4 —51 —42 124 —12.0
R XJji4 —0.6 1.5 —0.6 1.3 —58 —1L8 151 —9.5
R R R XJAl —86.4 —81.5 —86.4 —81.5 —86.1—86.569.6 —94.4
R . XJA2 —10.3 —4.4 —10.3 —4.5 39.2—10.5 6.2 —183
1
s t (] . XJA3 —15.7 —18.5 —15.7 —18.9 —27.7—15.8 0.8 —23.6
3 XJA4 —14.0 —14.7 —14.0 —15.0 —27.6—15.0 2.0 —22.9
XJAS —42 49 —42 49 1.9 —43 125 —I21
GPS XJA6 —69 —7.4 —7.0 —7.8 —16.4 —6.7 9.7 —14.4
’ 20 ° /mm
3 (XTAA, XA- 20~
NY, BJFS) . GAMIT 20k
. ol
g
’ £ oot
i3
| ; E&% —40 -
8 T 6ot
( 3 , -80 - Y
GPS : o0 e .
S S8 585858882822
) 3 , Mo X KR KRR KK KK
GPS . R
(3)3 , 1 8
GPS . Fig.1 Subside of Monitoring Sites in Eight Schemes
D3 , , .
GPS . 3
&) , , ( 4) )
GPS . s 4
(6) , 2.
GPS . 2 4
@) BJFS, Tab. 2 Error Distribution of Dif ferent
GPS Schemes Comparing to Scheme 4
(8) (7) : . 12 3 s 6 1 8
, GPS . —1.5 02 —15 —22 —2.2 146 —I0.0
1 R 3.6 0.1 3.6 15.5 3.4 3.4 3.4
1 1. 1 1 / mm
"8 , 2




330 31

(D 1-3 4 s 3 ,
XIAA.XANY .BJFS @) s
’ 3 .
) 3) ,
@) 5 ’ ’ . ) )
15. 5 mm, 3
, () ,
3) 5.6 ,
, 5 [ 1] s .GPS [M].
’ 6 4 , 2005.
[ 2] ) . GPS
’ [J. , 1998 23( ): 1-4.
€ ’ 7.8 [ 3] s , . GPS
4 10 mm . [n. , 2000, 29(4); 289-
, 292.
[ 4] ) ) , .GPS
[J]. , 2007, 15(6). 828-
’ 833.
’ ’ [ 5] . , . GPS
s 0. , 2006, 8(2); 3-5.
[ 6] ) , .GPS
[J- , 2006, 26(1); 70-75.
4 [ 7] , s , .GPS
[J. : , 2004,
GPS 35(3): 395-400.
s s [ 8] . [ M]
GPS , 2001.
, , [ 9] . GPS
, GPS [M]. : , 2002.
[ 10] .GPS GPS
, 8 , (D. . 2008.
’ : [ 11] . GPS

(D , [D. : , 2001.



