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8VHG�IRU�WKH�,*6�5HDOL]DWLRQV�RI�,75)��������
/LPLWHG�QXPEHU�RI�VWDWLRQV

9/%, DQG�RU 6/5 FROORFDWLRQV
*RRG ,75) FRRUGLQDWH�VROXWLRQV
*RRG�*36�GDWD�TXDOLW\��ODWHQF\�DQG�ORQJ�REVHUYDWLRQ�KLVWRU\

0LVVLQJ�VWDWLRQV�ZHUH�RFFDVLRQDOO\�KDYLQJ�VLJQLILFDQW�LPSDFW�RQ�
WKH�,*6 ,75) UHDOL]DWLRQ�VWDELOLW\�

$W�WLPHV�RQO\���VWDWLRQV�ZHUH�DYDLODEOH
6XE�RSWLPDO�VWDWLRQV�GLVWULEXWLRQ�
6PDOO�GLVFRQWLQXLWLHV�EHWZHHQ�,*6�UHDOL]DWLRQV�RI ,75)�
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5HOLDEOH�SRVLWLRQ�YHORFLW\ ,75)�$&�,*6�VROXWLRQV�
6WDEOH�PRQXPHQWDWLRQ
4XDOLW\�DQG�UHOLDEOH�VWDWLRQ�KDUGZDUH��PLQLPXP�KDUGZDUH�
FKDQJHV�
'DWD�TXDOLW\��H�J��ORZ�PXOWLSDWK�
'DWD�ODWHQF\��ORZ�DQG�UHOLDEOH�FRPPXQLFDWLRQ�
/RQJ�REVHUYDWLRQ�KLVWRU\��!��\HDUV�
&ROORFDWHG�ZLWK�RWKHU�WHFKQLTXHV��9/%,� 6/5��'25,6�
*HRJUDSKLFDO�ORFDWLRQ��ZRUOG�ZLGH�EDODQFHG�JHRPHWU\�
6XSSRUWLYH�DQG�UHVSRQVLYH�VWDWLRQ�VWDII
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ITRF FROM
Calendar

FROM
GPS

TO
Calendar

TO
GPS

# sta

92 94/01/02 0730 94/12/31 0781 13

93 95/01/01 0782 96/06/29 0859 13

94 96/06/30 0860 98/02/28 0946 13

96 98/03/01 0947 99/07/31 1020 47

97 99/08/01 1021 Now 51



1HZ�,75)���UHDOL]DWLRQ
%DVHG�RQ�,*6�6,1(;�&RPELQHG��6ROXWLRQ

&XPXODWLYH�FRPELQHG�6,1(;�VROXWLRQ�RYHU�IRXU�\HDUV�IRU�WKH����,75)���
VWDWLRQV��D�VXEVHW�RI�WKH�,*6��3���VQ[ SURGXFW�
$YDLODEOH�IURP��
IWS���PDFV�JHRG�HPU�FD�SXE�UHTXHVWV�VLQH[�UIZJ��,*6��3��B56���VQ[

8VHG�IRU�,*6�)LQDO�2UELWV�(53�FORFNV�IURP�)HE������������IURP�*36�
:N�������0-'�������

,*6�)LQDO�2UELWV�(53�&ORFN�SURGXFWLRQ�GHOD\�LQFUHDVHG�IURP����WR ���
GD\V�
,PSURYHG�,*6�,75)���UHDOL]DWLRQ�SUHFLVLRQ�IRU�WKH�,*6�)LQDO�
RUELWV�(53�FORFNV

1R�QRWLFHDEOH�FKDQJHV�WR�WKH�,*6�XVHUV��QR�WUDQVIRUPDWLRQ�
QHFHVVDU\��QR�QRWLFHDEOH�VWHSV��
6HH�,*6�0DLO�������DQG�������IRU�PRUH�GHWDLOV



From 
ITRF 

To 
ITRF

Epoch T1  
(mm) 

(mm/ y)

T2  
(mm) 

(mm/ y)

T3  
(mm) 

(mm/ y)

D
(ppb) 

(ppb/ y)

R1  
(mas) 

(mas/ y)

R2  
(mas) 

(mas/ y)

R3  
(mas)

(mas/ y)

93  92  1995 .0 0 20 . 
2 .3  

8
0 .4  

3
-0 .8  

-0 .1  
0 .11  

1 .66  
0 .12  

0 .68  
0 .15  

0 .55
-0 .04

94  93  1996 .5 0 -2 1  
-2 .7  

-1  
0

1
2 .0  

-0 .2  
-0 .0 9  

-1 .27  
-0 .13  

-0 .87  
-0 .20  

-0 .54
0 .04

96  94  1998 .1 6 0
0 .2  

-1  
-0 .9  

1
0 .2  

-0 .4  
-0 .0 7  

-0 .21  
-0 .02  

-0 .01  
0 .01  

-0 .22
0 .01

97  96  1999 .5 8 -0 .3  
0 .7  

-0 .5  
-0 .1  

1 4 .7  
1 .9  

-1 .4 30
-0 .0 43

-0 .159
-0 .013

0 .263  
0 .015  

0 .060
-0 .003



63��2UELW�6WDWLRQ�(23�&ORFN�7UDQVIRUPDWLRQ�SURJUDP��WUQIVS�Q�
$ VLPSOH�IWQ���SURJUDP��GHVFULSWLRQ��H[DPSOHV�DQG�DOO�WKH�QHFHVVDU\�
WUDQVIRUPDWLRQ�ILOHV�DUH�DYDLODEOH�IURP�

IWS���PDFV�JHRG�HPU�FD�SXE�UHTXHVWV�LWUI��B��
([DPSOH�

WUQIVS�Q��63�LQ��63�RXW��WUDQV�>(23LQ��(23RXW@
ZKHUH�63�LQ� 63�RXW DUH�LQSXW�	�RXWSXW�RUELW�ILOHV�
WUDQV�LV�WKH�WUDQVIRUPDWLRQ�ILOH�SURYLGHG
(23LQ� (23RXW DUH�RSWLRQDO (23 LQSXW�	�RXWSXW

VHH�WKH�DSSHQGL[�KDQG�RXW�IRU�PRUH�GHWDLOV�DQG�WKH�SURJUDP�VRXUFH



LJV\\3ZZZZ�VQ[
,*6\\3ZZ�VQ[
LJV\\3ZZZZ�HUS
LJV\\3ZZZZ�VXP
LJV\\3ZZZZ�LWU
LJV\\3ZZZZ�UHV
,*6\\3ZZ�UHV

\\ ODVW���GLJLWV�RI�WKH�\HDU
ZZ ZHHN�RI�WKH�\HDU
ZZZZ *36�ZHHN��

&RPELQHG�:HHNO\�VROXWLRQ
&XPXODWLYH�&RPELQHG�6ROXWLRQ
'DLO\�(DUWK�5RWDWLRQ�3DUDPHWHUV��6,1(;�
:HHNO\�6XPPDU\�5HSRUW
5HVLGXDOV�EHWZHHQ�WKH�$&	*1$$& DQG�WKH�,75)�������VWDWLRQV�
5HVLGXDOV�EHWZHHQ�WKH�$&	*1$$& DQG�:HHNO\�LJV\\3ZZZZ�VQ[
5HVLGXDOV�EHWZHHQ�WKH�$&	*1$$& DQG�&XPXODWLYH�,*6\\3ZZ�VQ[



$YDLODELOLW\ ,QWHUYDO 3UHFLVLRQ
,*6�ZHHNO\�FRPELQHG,*6�ZHHNO\�FRPELQHG

VWDWLRQ�3RVLWLRQVWDWLRQ�3RVLWLRQ
��LJV\\3ZZZZLJV\\3ZZZZ��VQ[VQ[�� ����� ZHHNV� ZHHNV � ZHHN� ZHHN ������PP��PP

,*6�&XPXODWLYH�FRPELQHG,*6�&XPXODWLYH�FRPELQHG
VWDWLRQ�SRVLWLRQV�DQG�VWDWLRQ�SRVLWLRQV�DQG�
YHORFLWLHV��YHORFLWLHV��,*6\\3ZZ,*6\\3ZZ��VQ[VQ[�� ����� ZHHNV� ZHHNV �������� ����� PP��� PP�����PP�\�PP�\

3RODU�0RWLRQ��30�3RODU�0RWLRQ��30� ����� ZHHNV� ZHHNV � GD\� GD\ ���PDV����PDV�G���PDV����PDV�G

/2'/2' ����� ZHHNV� ZHHNV � GD\� GD\ ����PV����PV

*HRFHQWHU�*HRFHQWHU��DSSDUHQW��DSSDUHQW� ����� ZHHNV� ZHHNV � ZHHN� ZHHN ������PP��PP



,I�D�UHFHQW��DIWHU�������:*6���WUDQVIRUPDWLRQ�DYDLODEOH
OLNHO\�DOVR�DSSOLFDEOH�IRU�,75)\\�WUDQVIRUPDWLRQV��ZLWKLQ����FP��

,I�FP�SUHFLVLRQ�WUDQVIRUPDWLRQ��,75) WR�JHRGHWLF�'DWXP��UHTXLUHG�
2EVHUYH�DQG�FRPSXWH�*36�SRVLWLRQV��FP�SUHFLVLRQ��RI�VHYHUDO�SRLQWV��IL[LQJ�,*6�)LQDO�RU�
5DSLG�SURGXFWV��HLWKHU�XVLQJ�VLQJOH�VWDWLRQ�SUHFLVH�SRLQW�SRVLWLRQLQJ�RU�UHODWLYH�SRVLWLRQLQJ�
�ZUW�,*6�RU ,75) VWDWLRQV��
FRPSXWH�[�\�DQG�]�FRRUGLQDWHV�IURP�WKH�QDWLRQDO�JHRGHWLF�GDWXP�φ �ODWLWXGHV��λ�ORQJLWXGHV�
DQG�K �KHLJKWV��VHD�OHYHO��JHRLG KHLJKWV��DW�WKH�*36�SRLQWV�

:DUQLQJ� XVH�WKH�SURSHU�HOOLSVRLG�DQG�JHRLG�
)RU�VPDOO�DUHD������NP���VLPSOH�DYHUDJH�RI�WKH�*36�JHRGHWLF�[\]�GLIIHUHQFHV�DW�DOO�SRLQWV�
XVHG��WKH�GLIIHUHQFHV�VKRXOG�EH�WKH�VDPH�ZLWKLQ�D�IHZ�FP��

XVH����WUDQVODWLRQ��SDUDPHWHU�WKH�WUDQVIRUPDWLRQ�RQO\��,75) WR�JHRGHWLF�DQG�YLFH�YHUVD�
)RU�ODUJHU�DUHDV��XVH�D�PLQLPXP�RI���ZHOO�GLVWULEXWHG�SRLQWV��VROYH�IRU�DQG�XVH�DOO�WKH���
WUDQVIRUPDWLRQ�SDUDPHWHUV����WUDQVODWLRQV����URWDWLRQV�DQG�VFDOH�

7KH���URWDWLRQ�SDUDPHWHUV�DUH�WLPH�GHSHQGHQW��UDWHV�UHTXLUHG��ZKHQ�WKH�JHRGHWLF�φ� λ DQG�K DUH�QRW�
WR�FKDQJH�ZLWK�WLPH��,�H��IL[HG�WR�D�FUXVWDO�SODWH�
:DUQLQJ��)RU�QRQ� JOREDO�VWDWLRQ�GLVWULEXWLRQV��RQO\�WKH���URWDWLRQ�SDUDPHWHUV�DUH�SK\VLFDOO\�
PHDQLQJIXO��



$ QRUPDO�PDWUL[��DGGLWLRQ��VWDFNLQJ�RI�VHYHQ�$&�6,1(;�VWDWLRQ�(53VROXWLRQV�
7KH�6,1(;�&XPXODWLYH��VWDWLRQ�SRVLWLRQV�YHORFLWLHV��VROXWLRQ�EDVHG�RQ�

7KUHH *1$$& �*OREDO�1HWZRUN $$&��FRPELQHG�6,1(;�VROXWLRQV�EHWZHHQ�*36�ZHHNV������� ����
6HYHQ�$&�6,1(;�VROXWLRQV�IURP�ZHHNV�������WLOO��QRZ���*1$$& XVHG�IRU�TXDOLW\�FRQWURO�

8VLQJ�WKH�,*6�ORJ�ILOHV�DV�VXPPDUL]HG�LQ�
IWS���LJVFE�MSO�QDVD�JRY�LJVFE�VWDWLRQ�JHQHUDO�LJV�VQ[

$OLJQHG�WR�,75)����������LQQHU��PLQLPXP��FRQVWUDLQWV�DUH�DSSOLHG WR�WKH�ZHHNO\�DQG�FXPXODWLYH�VROXWLRQV��UHS��FRQVWUDLQWV�GHULYHG�IURP�DOO�WKH�DYDLODEOH����� 5) VWDWLRQV��
IWS���LJVFE�MSO�QDVD�JRY�LJVFE�VWDWLRQ�FRRUG�,75)��B,*6B56���61;

7KH�6,1(;�SURGXFWV�DUH�DOVR�FRQVLVWHQW�ZLWK�WKH�RWKHU�,*6�&25(�SURGXFWV��RUELWV�(53�FORFNV�



,QGHSHQGHQW *1$$& 6,1(;�FRPELQDWLRQV
5HJXODU�FRPSDULVRQV�RI�FXPXODWLYH�VROXWLRQ�YHORFLW\�ILHOG�ZLWK�
SODWH�PRWLRQ�PRGHOV��189(/���
2QJRLQJ�LPSURYHPHQWV�RI�WKH�SURFHGXUHV�SURJUDPV�
,QGHSHQGHQW�TXDOLW\�FKHFN�RI�WKH�6,1(;�FRPELQHG�VROXWLRQV�
EHIRUH�HDFK�VXEPLVVLRQ�



7KH�,*6�6,1(;�VWDWLRQ�(53 FRPELQHG�VROXWLRQV�KDYH�EHFRPH�
RIILFLDO�VLQFH�)HEUXDU\���������
5HSURFHVVLQJ�RI�*36�ZHHNV������� ������XQGHUZD\��
3RVVLEOH�DGGLWLRQ�RI�ROGHU�ZHHNO\�VROXWLRQV

3ODWH�PRWLRQ�PRQLWRULQJ��QRW�LQFOXGHG�LQ�WKH�,*6�VXP�UHSRUW�\HW�
,*6�6WDWLRQ�3RO\KHGURQ�&RPELQDWLRQ��EDFN�VXEVWLWXWLRQ�RI�
UHJLRQDO�VROXWLRQV��IRU�XS�WR���������VWDWLRQV



5HPL�)HUODQG RU�-DQ�.RXED*HRGHWLF�6XUYH\�'LYLVLRQ1DWXUDO�5HVRXUFHV�&DQDGD��15&DQ�����%RRWK�6WUHHW2WWDZD��&DQDGD�.�$�2(�
IHUODQG#JHRG�QUFDQ�JF�FD�NRXED#JHRG�HPU�FD








