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ITRF2005 %)�4Ixuw 1 Ævqu 1,2,3 Ætsr 1

(1. UC>a#�;H��w�;H 200030 � 2. UC>a#�h)H#�!" 100039 � 3. ;HYvR}?h)#�;H 200072)TO� #��tHoB{u";9I� ITRF2005 �P^�g�=JU^ IFRF2000 � ITRF

2005 F�.�oFK�heo��QM5r�|oA0{0�)^ ITRF2005 sy%�oR�QURR		KwJU^ ITRF2005 � ITRF2000 ysu�sqF�u";9/ (CTRS) o�ApK�on`Tvd;��u�#A�\b (NNR) o%b�
2+\}U^�3��	� & 
���Y_� ITRF2005 � ITRF he�#A�\b (NNR) u";9���9RQv�R*`WD�/��P129 ��� FK�<1�A
1 ����kqe	nsGnAzt!:8H� ITRF2005V�{S� ITRF2005 2�xrD�s^
(VLBI � SLR � GPAS P DORIS) t{:>6nT� (ITRF2005 %� 2000.0) 6z,Pm�CML4 [1] �:
� ITRF2000, ITRF2005 gd6-)!n�4/�TQ (�� 1) ��6z,Pm�Cn�n#��J"CLd\pn|( (�. 1) �-�nEJ�gdn��PL4q�{� ITRF2005xT℄�bn$�PSB�;DSB/�BBn�J��
�XnD�>t0xMXtnÆ=��℄(�=b�℄℄�P� ITRF2005��3 ITRF ng(C~�$�-�f�< ITRF2005ngW:�
 ITRF2005 -�nEJ�gdn��PL4q�{rx$�nQ���m`-n ~�O℄�(Ph8�1W`℄U� ITRF2005nB�A6�ng(C~m���$�bz/IT℄ ITRF2005� ITRF2000xr1t�rpE�t!:8.
(CTRS) n��oJ�nm_Uu:
�t?"��[a (NNR) n$a�	�
[|T℄[W�2'��� =�76�2007-10-15 � N�76�2007-11-23!*L2�;HY>hx^i^>� (06DZ22101)



� 2 �����������_���4������� 26 1�

� 1 ITRF2005 he7.*"o�5� 1 ITRF2005 W�G� GPS  YUUZ������(A+�
m, m·a−1

ITRF2000 ITRF2005

σx σy σz σẋ σẏ σż σx σy σz σẋ σẏ σż

SHAO 0.001 0.002 0.002 0.0004 0.0005 0.0005 0.001 0.001 0.001 0.0001 0.0001 0.0001

LHAS 0.001 0.003 0.002 0.0005 0.0011 0.0007 0.000 0.001 0.001 0.0001 0.0001 0.0001

BJFS 0.014 0.019 0.017 0.0040 0.0055 0.0049 0.001 0.001 0.001 0.0001 0.0002 0.0002

WUHN 0.002 0.003 0.002 0.0007 0.0012 0.0009 0.001 0.001 0.001 0.0002 0.0004 0.0002

KUNM 0.010 0.022 0.012 0.0037 0.0083 0.0043 0.001 0.001 0.001 0.0002 0.0004 0.0002

URUM 0.003 0.006 0.006 0.0009 0.0022 0.0020 0.001 0.001 0.001 0.0001 0.0002 0.0002

2 ITRF2005 �pGL
ITRF2005 ��K VLBI � SLR � GPS P DORIS jWD�>\s^ngd6nT�

(2000.0) 6z,Pm�C��m�jWs^mTnY3t!��:d (EOP) X`��S+Ws^gd6n6z,Pm�CA�/�:8�6 [2–4] em�
ITRF2005 nY3t!��:d (EOP) X`l 1982 	6P� EOP nEJ- 1982—1993	��%l VLBI � 1993—1999	 5 &��� VLBI � SLR P DORIS mTÆJ� 1999 	 5&X�|: GPS �

2.1 ITRF2005 '�;	Q ITRF2000 R'�;	9�0��
1) ITRF2000�Ml+Ws^n+*�(SI+l�Wt!:8H� TRF(�K>6nT�6z,Pm�C��mt!��:d (EOP) X`) ��E 14 *a:d (7 * H Xz,a:dP 7 *m�Ca:d) P����E��f)|(n����+* TRF mT



� 1 � [�ur� ITRF2005 ��Q�) 3�J ITRF2000nmT�P-"H��n EOPX`�1999	X�+s^nE|SI.. GPS�WAz GPS �& IGS(International GNSS Service)nJ1$o��/�W℄+ws^nAz�&�Az VLBI �& IVS �Az SLR �& ILRS PAz DORIS �& IDS � ITRF2005�n[6�	*U� IVS � ILRS � IGS P IDS |2n6z,P EOP J�X` (;DJ�X`U� IVS q+D�s^�&SI..�+*�(SImkn6z,P EOP �mTÆJ) �muxn���E����S IVS �J�X`nF�� 1980.0—2006.0�9rl
6z,P EOP 5��� ILRS � IGS P IDS �J�X`nF��/�� 1992.9—2005.9 �
1996.0—2006.0P 1993.0—2006.0��9rl
6z,5�Y�
 EOP ��� ITRF2005 �
IVS � ILRS � IGS P IDS n6z,J�X`P�
n���E���EJ+s^:>6
nT� (2000.0) 6z,Pm�C�n TRF(X, V ) �-X�+s^n TRF(X, V ) |:
EOP J�X`��E1Nv6n?I>\H (Local Ties) L41Nv6�nZ��mTEJ ITRF2005 nmT��u�K ITRF2005 nt!:8H� TRF(X, V ) P:n EOP J�X`�� 2 .R℄EJ ITRF2005 �nEN�

� 2 �FK ITRF2005 nU�oFO
2) �℄L4+s^�n�Dn&�P�O�- ITRF S�xt$ (I site) $D�N7'*3�s^n1N:>6 (I colocation station) �v* site �x* DOMES MpM,I�V5:Gvn DOMES MU 21605�1� 4 * stations � 2 * VLBI 6�6�� 7226� 7227 �x* SLR 6�6�� 7837 �x* GPS 6�6�� SHAO �[* station �nz,�?I>\H (Local Ties) �OZ�� Local Ties n#��Kyp� ITRF2000 �m��n ITRF X`S��x* DOMES 13�s^n1N:>69��xm�C�u�3�s^#mnm�CmTÆJ�Æ- ITRF2005 S��x* DOMES 13�s^n1N:>69�+s^�W�nmknm�C�. 2 `T℄:Gv (DOMES NB 21605) +:>6 (7227 � 7837 P SHAO)- ITRF2000 P ITRF2005 Snm�Cm#��



� 4 �����������_���4������� 26 1�� 2 �:�CFB�.$#>��US ITRF2000 � ITRF2005 W����"+�
m·a−1

DOMES NB
ẋ σẋ ẏ σẏ ż σż

21605(;H)

7227 ITRF2000 −0.030 7 0.000 4 −0.011 2 0.000 4 −0.013 4 0.000 5

ITRF2005 −0.029 7 0.000 3 −0.012 4 0.000 3 −0.011 8 0.000 3

7837 ITRF2000 -0.030 7 0.000 4 −0.011 2 0.000 4 −0.013 4 0.000 5

ITRF2005 −0.030 4 0.000 2 −0.011 7 0.000 2 −0.011 6 0.000 2

SHAO ITRF2000 −0.030 7 0.000 4 −0.011 2 0.000 4 −0.013 4 0.000 5

ITRF2005 −0.029 7 0.000 1 −0.011 4 0.000 1 −0.012 0 0.000 1

2.2 �3H�?-
ITRF2005 �EJS:
� ITRF2000 rxn$��m��s!$	M GPS qD�s^:>#�n|(P:>h_nkO��m IVS � ILRS P IDS n�W�5� IVS qD�s^E|SImT+�(SI3DXQ�D�EJn(#��(�+ln6z,J�X`�~�)A�W�nTA;�#,���<B��$s^zynT�6z,Pm�C�3�s^1Nnv6�Wlr�Wnm�C�A<BL4+s^�n�Dn&�P�O��U��4+s^E�A�`-n.
��2�:G��v+D�s^:>6n�n�D�V��℄(�&��U�1{n3Q�

vr = ẋ cosφ cosλ + ẏ cosφ sin λ + ż sin φ;

ve = ẏ cosλ − ẋ sin λ;

vn = ż cosφ − ẋ sin φ cos λ − ẏ sin φ sin λ.� 7227 � 7837 P SHAO 86GÆz,nm�C (ẋ, ẏ, ż) a_J'����P �8*��nm�C (vr , ve, vn) ��/`�. 3 �� 3 �:�CFB 3 �.$#>��US,M��M��M8��M����
m·a−1

vr ve vn

VLBI(7227) −0.001 97 0.031 8 −0.012 6

SLR(7837) −0.001 04 0.032 1 −0.012 9

GPS(SHAO) −0.001 13 0.031 5 −0.012 5^. 3 S86m�Cn&��A7k8s^>�ne�m� (ve, vn) �TmVL�Æ-'� VLBI 6:
� SLR P GPS 6�x*~3n�$a 1 mm/a n.
Æ��;*Æ�kA�
VLBI(7227) 6$AnzyM�W� 7227 � 7837 P SHAO 865�-:G}9� SLR(7837)6�-9~gi:�P91n VLBI(7227) P GPS(SHAO) 6$a 1 km � VLBI(7227) P
GPS(SHAO) 6:03k 100 m �[6g�Bqt1 10 �y�+5�mgi�;[6e��



� 1 � [�ur� ITRF2005 ��Q�) 5��n)�m��D�!�Æ VLBI(7227) 6'�nml& GPS(SHAO) 6b 1 mm/a �kZA�%X VLBI �#O���-gi:n VLBI(7227) 6�E$a 1 mm/a n1HM�W�
ITRF2005 n� TRF(X , V ) G�Ml+s^E|SI IVS qEJn6z,J�X`�..j�D�s^��n#�� ITRF2005 |2n6z,<�J�X`�	~3�)UD�s^��n0D��S�I℄+Wt!%Q	l��n>6�8Q)�n��K,�t?�8Q)�z?n�>Pg(BUj�t!=^n�lg(C~�� 3 -T℄ DOMES10317

NY-ALESUND n GPS 6 (NYA1) P VLBI 6 (7331) $ (X , V ) �TX�-�� P'�8*��n6z,<����Sn6z,<�)_�?�~3M4>6n�8Q)�z?�z/U(N��M4n=�$a 5 mm nY	)��

� 3 NYA1 Q 7331 7%9R�UYo7{-=A*`� [1]
 ITRF20056z,<�J�X`n#0�(�Aem��t!a&n)_��nt?iQN)n�yEN�� 3 (N��nY	)��*3-�t!.{g�'Snb�P+yenP\�{��nt.!N)_ (\t�Kb�nP\!+��G-GpP\!+�kbPÆ._e\nP\!+q) �9 [6−8] �;DP\!+/�~3nu�Q)_z?��[��u�Qnt?iQN) (\tU(N��) �4dt!=^txa&�>�*K��EEN:>8��RjQ�
��ynEN�t#ZZ:>� ITRF2005 6z,<�J�X`-Tnt?iQN)n�yEN�AJ��mt!a&�y)_ENnx*YE���8wD�s^n6z,<�J�X`S� VLBI P SLR s^���:>�	n7O�b7�v6n6z,<�J�X`&�+\���-T�8Q)�z?nA;�D�Æ GPS



� 6 �����������_���4������� 26 1�|2nJ�X`�����/��(nJD�+l��U��8Q)�z?n#0�(�h ~U��� GPS :>s^n *Q�� GPS -Tn6z,�8Q)_nz?A��I[�{n	l�
1) ,LU��t!a&n)_��n>6z,n�8Q)��
2) vA�U� GPS :>s^$A`-n ~����Y	)��V�~�4 GPS nY	C�518W�
(1) GPS �L�?e>�nY	C�xq�?e>�U GPS �L��n\t'�!�u\tMl GPS �Lxq��nI�'� (�wJxq��F�xq) �;*I�'�3-�x*Y	Y��
(2) >6� GPS L|NnY	C��� GPS �Ln)OY�U�*WL3 (11 h 58

min) �
�x>6Æjv�/ 4 min dk�x�>6� GPS L|�rnqSN�;*O>6��LL|nqSN�x*Y	Y�n)_�Æ GPS ni'C�btzN�;*qSN�
(3) �L�8:�SIÆ�n3,�Q [9] �xGU#zn GPS >t�S���2nXt ~���v<�Ln�8:�SIn�N-L8z,.S�-)_�Æ��L�8:�SInA>Q�s�MO�L�8:�SIÆ���,���� IGS nq*�(SI CODE �

GFZP JPLq�
v*�8:�SInÆ��O℄7w�h:\E�2��ypn���g(�4 [10] � GPS z,�X`ST4nu�Q)_��Zj�8:�SI�M�x�n9.�:�SI�M'��O>6�Nu�Q)_=�2bqKy��2:` ~nsL��*U� GPS �D� VLBI �SLR s^n�D�O&��℄xD6z,J�X`�Q<n� GPS61Nn VLBIf SLR6 (V5 NY-ALESUNDn 7331VLBI6) ����1Nn GPS 6n�D�O&
*�℄��2 GPS s^A�`-nY	C�
3 ITRF2005 ifp����*Ri:
3.1 ITRF2005 �X�ÆP [11]�y� ITRF2005 n�y����-T� 2000.0 JB ITRF2005 � ILRS n SLR J�X`�n�{:dm�ml�d�Q�� ITRF2005 nQ�����-T� 2000.0 JB ITRF2005 � IVS n VLBI J�X`�nQ�	jm�ml�d���� ITRF2005n������-T� 2000.0JB ITRF2005� ITRF2000�n[a:dm�ml�d�;[*�	V�� ITRF nx*OI���K 38 * GPS 6� 21 * VLBI6P 11 * SLR 6��S�SAn LHAS P 7837 6�
3.2 ITRF2000 �X�ÆP [12]�℄(�� ITRF2005 � ITRF2000 :&��1{`T℄ ITRF2000 gdn����y� ITRF2000 n�yn�{:dm�ml%l SLR � (�K)! SLR n+�(SI� CGS � CRL � CSR � DGFI � JCET) n|(�5�



� 1 � [�ur� ITRF2005 ��Q�) 7�Q��ITRF2000nQ�	jm�ml%l SLR� (�K)! SLRn+�(SI�CGS�
CRL�CSR�DGFI �JCET)P VLBI� (�K)! VLBIn+�(SI�GIUB �GSFC�
SHA) n|(�5���� ITRF2000 ℄%xD(P\n ITRF v6 (℄℄ 54 * sites) ��C-T� 1997.0�[a:d%l ITRF97 �[a:dnml:
� NNR-NUVEL1A "��[a�
3.3 �3H�?-
3.3.1 �g�l

ITRF2005 gdn��:
� ITRF2000 w℄�b|��TL:- ITRF X`n�WENS� ITRF gdn��x℄℄|��;v��℄ ITRF -gd��:n3J℄�1{!x�.. IERS nsG>� (IERS Convention 2003)�E�nt!:8. (Conventional Terrestrial

Reference System, CTRS) n�� [13] �
 ITRF2005 gd��rxn|��O�(�
3.3.1.1 �o_ (origin)

CTRS n�y��-�*t! (�KGpPb�) nP\SI� VLBI UxW:
>\:>s^��t!nP\SI"9� SLR � GPS P DORIS q�L>\s^nd.XQ���DUxW�X^>t����L�l:d�>6z, (�Km�) Pt!la:d�J�n�-�L�l,�S�nt!�XC�Mn8*x�.d�d (C10 = C11 = S11 = 0) �;r*^Qn&�:� SLR t!:8�n�y��k℄PI��� GPS � DORIS s^:>n *QP`-n ~ (5�8:�SIn3,�Qq)� ITRF2000 n�y�% SLR �n|(�5M���h2�x* ~t��2�;* ~U�t!PIn)���n�t!nPIU��*t! (�KGpPb�) nP\�4r2�n�uvUt!�L/�[an�X^SI�Æx�E�t!:8.n:8yn:>v61��8�t!n.{��;D:>v6rJt!:8H�nqSSI�t!nP\SIj-3x�XT�!q	~� SLR � GPS qD�bt>\s^P4
XX>\s^�>mk�A;nt!PI)�n�\�D�;SrInt!PIn)�*Ut!PI:
�t!:8H�qSSIn)��t!PIn)�OE�t!:8.%QH�nt? (�P\"9) :
�PIU)�n�[:E�3-U3:4n��[ ITRF2005gdS�
�yn��x℄TQn|��5� ITRF2005 �yn��Lz:*U� ITRF2005 n�y�;-T� 2000.0 JBnt!PI (� ILRS �m) :��tT�t!nPI:
� ITRF2005 �yn�N)_*Ut!PIn)��;J i>6-�JB t nfJ�N X i(t) A.R��
X i(t) = X i(t0) + V i(t − t0) +

∑
R

∆1X
i
R(t) +

∑
R

∆2X
i
R(t) + ∆X0(t) , (1)QS�X i(t0) � V i %l ITRF2005 n TRF(X, V ) �∑

R

∆1X
i
R(t) �~�M_n+Wt!%Q	l (�K8�G�GpGPlGq)��>6�N+W��P�Y�n)_�∑

R

∆2X
i
R(t) ���M_n+Wt!%Q	lnÆ= (n:{|kn�8Q)�) � ∆X0(t) U t JBt!PI- ITRF2005 H��n�N��� ∆X0(t0) = 0 �Q (1) Sn ∆X0(t) Æ= ITRF :86n4
z,�h13Æ=:866�g8N\n:
z,��P:86-t?:rJnqS6N3)� ILRS �n�y:
� ITRF2005 �yn)_ (Lz:\t*Ut!PI- ITRF2005



� 8 �����������_���4������� 26 1��n)�) -� 4 ,T��Sn�89j��*U� ILRS �mnt!PI:
� ITRF2005H�- (X, Y, Z) 8*��n)��

� 4 ILRS �o z (ou"QJ) �R�;�� ITRF2005 o*` [11]

3.3.1.2 �\a (scale)^Qn&�:�CTRS nQ����-�X:
n��1�x,7t!H�1nQ��u�tIz,J (TCG) xM�E�f�U SI f��L�S�DU�<m c Pt!�XDd
GM �m-d.XQS9�n:
n$B�M5�,�n� VLBI d.XQ�nUqS���g$:�t!�XC"9��Q�	j\t%2�<m c �;Om VLBI-t!:8�n�WP�PS��Q�	jnE����"�� SLR � GPS s^�
 SLR s^�..~�ng( [14,15] �t!�XDd GM n'� dGM ��t!:8�Q�n)_A�1Q7n�

∆scale =
dGM

3GM

rsat

ae
, (2)QS� rsat � ae �/��LntI0Pt!�'�Q�n)_3�%2� dGM �b��Ln(��9�
 GPS qs^�V℄ GM nÆ=��L�8:�SIn z Æ� (�LI�tIn��� z ��) UÆ=Q�nXt	l� z Æ�n3,�Q/O ~ *_ [9,16,17] � z Æ�n'� σz,offset(� m �f�) ��nQ�)_ ∆scale (� 10−9 �f�) �bMA.� [18] �

∆scale = 7.8σz,offset , (3)	[ SLR � GPS q�L>\s^���t!�XDd GM P�L�8:�SIn3,�Q�-t!:8�n�WP�PS��Q�	jn������3}�x ITRF ngdQ��� 5 -T℄+s^�(SI�nQ�	j:
� ITRF2000 Q�n)_�^�SA7k�K� VLBI +�(SI�mQ�	jU&���n�^� 5 P:{n�(�3�xT51n�



� 1 h [�ur� ITRF2005 ��Q�) 9�n� SLR �GPS q�Lbt>\s^3}x�t!:8H�nQ�gd�� ITRF2005nQ�gd|���zN� VLBI s^�3-UTQn�
� 5 �,t_�)TJ�oR�
k;�� ITRF2000 R�o*`e����d.XQSn+W'� (�Kr9�n�X:
nn�>q) nÆ=� IVS n

VLBI J�X`�+*JBnQ�	jm�mlvU3�n��℄�C ITRF2005gdQ�m�mln�xQ� ITRF2005 nQ�����-T� 2000.0 JB� IVS n VLBI J�X`nQ�m�ml�PxM�� 6 � IVS J�X`nQ�:
� ITRF2005 Q�oJ�n)_�

� 6 IVS K�YaoR�;�� ITRF2005 o*`.. IAU/IUGG n���� CTRS nQ���X:
n��1x,7t!H��nQ�nf)���9�nJ�Q��tIJ TCG �Æ- VLBI qD�>ts^n:>P�nS�Lz�nJ�Q�Ut!J TDT/TT(Az�jJ TAI+32s.184 =TDT/TT) �TCG �
TDT/TT n3���t!:8�Q�nÆ�$� 0.7×10−9(:j�
>6P GPS �L(�nÆ�$� 4.5� 18 mm) ��℄rp CTRS Q�nf)���- ITRF94� ITRF96 P ITRF97�mjJn IGS �lS
�M�nn�Dx℄ [1+(0.696 929 013 4× 10−9)] nQ�|��h ~U
bd ITRFn�℄Mg�13Dl;*|��Æ�tx�noU TDT/TT(n TAI)�;*
 ITRF n�M3'tno��Lz:� ITRF J�Q�n℄%Z_Ux*�(:>P�n ~�Æ�9� TDT/TT6��6n'�$� 10×10−17\p�&��D�>ts^�akn>t#�B 7 *\p�;
>t��)A�[m�	[- ITRF2000 P ITRF2005nQ�S2� TDT/TT x�J�Q��� ITRF97 qrxn [1+(0.696 929 013 4 × 10−9)] nQ�|�,$dM�
xD�|t�tIJ TCG x�J�Q�ng(0x�A
 ITRF2005



� 10 �����������_���4������� 26 1�nQ�x [1+(0.696 929 013 4 × 10−9)] nQ�|��
3.3.1.3 �`m (orientation)..E�t!:8.n��� CTRS n���AzJ�, (BIH) -Tn-T� 1984.0nt!la:d,��hl 1988	6P� VLBI qD�s^%d${��>\s^�>t!la:dX�Azt!:8� ITRF n��\tzN�mT VLBI qD�s^rmkn
TRF(X, V )(/2n ITRF zN� TRF(X, V ) + ERPs) ��℄�Pt!la:dX`nZZQ�Gn ITRFn��oU-�SPT���x* ITRF�P�� (alignment)�5 ITRF2000n��-T� 1997.0� ITRF97 �P��� ITRF2005n��-T� 2000.0� ITRF2000�P���r�[* ITRF -�T��P����I-"T�[* ITRF n Helmert aSn8*[a:d�d�
3.3.1.4 �`mka (orientation rate)..E�t!:8.n��� CTRS n��oJ�nm)u:
�t?"��[an$a�	�|T;*$a�	�	�t!:8.nQn&��nQ<nt!:8.U;rxW8Z�t!nt8.
�:
�ut!K`-N)�Æ"��n[af�{�Æu:
�;Q:8.K�Kt!n��)��nt!n�l)�Pt!n��)� (q��8�Pla) �v*U9�r� Tisserand �	M��x*Q<nt!:8.��\tz?U�:
�u��*t!n8Q�\PÆ�\�d [19,20] �/2n IERS>�S [21,22] �$� CTRSoJ�nm)u:
�t!"��[aP�{n$a�	�Xogt!PI)�n�4P�>�18jk���Wnt!:8��U�8�-8�t!t?:n>6n�NM}`:8��;*E�t!:8.n$�5�$�
 CTRS n��oJ�nm)u:
�t?"��[an$a�	�[23] �L4t!:8�:
�t?"��[an$a�	�d^:A.��

L =

∫

c

r × vdm = 0 , (4)QS� L U�*t?Æ�\P� v P r Uv6-t8.Snm�P�NN\� c d.
�*t?k�� dm Ut?{��Q (4) S� v K��e��\ vp(v=vr+vp) 8
 L �46�Æt?e���bQ����Qn)�\t��G)��n�
vp = Ω× r , (5)QS Ω U�Gn�LN\�;JQ (4) A.��

L =

∫

c

r × (Ω × r)dm = 0 . (6)}�t!�!N�1�t?P\5(�4�Q (6) A!k��
L =

14∑
i=1

Q
i
· Ωi = 0 , (7)QS�Q

i
Uw i*�Gna�;\-> [24] ��Q (7)��tP�t!%Q�G:
)��M

NUVELI ��W℄"��[a (No Net Rotation) n�G4
)��M NNR-NUVEL1A [25] �



� 1 � [�ur� ITRF2005 ��Q�) 11�^ ITRF91 k ITRF94 � ITRF �tP�M NNR NUVEL1A �gd�P�:
t?"��[an�	 (jJnm�C\t� NNR NUVEL1A �M#m�n vp = Ω × r) �- ITRF96 �X�L>m�Cn#�~ak mm/a p���tP�G�M"9 [26,27] �;r*{5SU�L>m�CL4"��[a�	n ~�- ITRF96 P ITRF97 St�~3|T�P"��[an�	� Zhang P Zhu q0 [28−30] U� ITRF96 P ITRF97 nm�C�W℄�)g�D�s^L>�Dn4�)!�G)��M�1IT℄ ITRF96P ITRF97H�`-��[an ~� ITRF2000 ℄%℄ 54 *(P\nOI6�M�P"��[azQ ([a:dnmlrp:
� NNR-NUVEL1A "��[a) � Zhu q0 [31] 
 ITRF2000 S9���m�gdnL4|T℄P|�IT℄ 54 *OI6nm�C�tP�G�M NNR-NUVEL1A "9��)�Jv3�d.�*t?n)��)!�G)�n 14 *\t�G�� 6 *�Gn)�A�; 54 *OI6n)�M,��Æ�; 6 *�G)�nÆ�\EPv3q� NNR-NUVEL1A�MS; 6 *�G)�nÆ�\EP�v*Ug ITRF2000:
� NNR-NUVEL1A `-��[a�-"�S�U� ITRF2000 Sd�*gd6nm�C�$Vj℄%��W℄�W�tP�Mn��K 14 *\t�Gn4�)!�G)��M ITRF2000VEL ��[Am�*t?nÆ�\P |L| = 0.35× 10−2 W�Æ /Ma �Æ
 NNR-NUVEL1A �M�� |L| = 0.086 5× 10−4W�Æ /Ma∼= 0 �;*�f)tC~℄ ITRF2000:
�t?,L`-��[a�TL:�-
ITRF 0xr�7
;x ~vxG��xMn�� [32] �- ITRF2005 n����S��h
|-T� 2000.0 � ITRF2000 n[a:dm�ml�d�z[�P EOPX`nZZQ�,v3|:
�t?f:
� NNR-NUVEL1A "��[an$a�	� ITRFS9���m�gdn ~2-t�mk�2����E1{[*'M�29� ITRF ��m�gdn ~�

1) f)u
CTRS n��oJ�nm)u:
�t?"��[an$a�	�n IERS >� [23,31] �;*t
�D�s^,�n ITRF m�Cxx*��n|��|�n6Z51�
(1) 2� ITRF L>nm�C�W4�n)!�G)��M (nU�Q (5) ,�+b�Gnn�LN\ Ωi) �
(2) U�Q (7) wn)!�G)�Æ�\EP L �x� J1 L 6= 0 �.R3rp"��[an�	�
(3) u:
�t?"��[an$a�	�f

Ωc =
3

8π
I · L ; (8)

Ω
′

i = Ωi − Ωc. (9)Q (8) S I Uf�->�
(4) :nm�Cx51n|��

v
′

= v − Ωc × r. (10)� TRF(r, v
′

) �� ITRF �f)u
 CTRS n��oJ�nm)u:
�t?"��[an$a�	��Hm`�nU�;Jn EOPs .`vtx� Ωc BEn:n|��
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2) - IERS nG>�S&V
 CTRS n��oJ�nm)u:
�t?"��[an$a�	�;x��m�gd�;:j���n IERS >� [21,22] S�
 CTRS oJ�nm)u:
�t!"���{�n$a�	�X�4℄t!PI:
� TRF n)��-Gn

IERS >� [23] S&V℄;*$a�	�j� ITRF n�WP�P�)g�D�s^nL>�D TRF(r, v) �Æ-Tn EOPs X`v
� TRF(r, v) H��
 ITRF n�℄Mg��
TRF(r, v) P EOP �)Ux*l�.
�"t�1S ~�txv139I TRF(r, v) n��oJ�nm)U�u:
�t?"��[an ~�y-
j�L>n TRF(r, v) �4:
�t?`-��[a�A?E& IERS>�S&V
"���{�xr�-�Xn IERS>�S&V
:
�t?"��[a�n$��TL:�V℄/2n ITRF ����m�C�)g� NNR-NUVEL1A �rp
:
�t?"��[a�n$����Xn ITRF 5�<Brp;x$� [28−31] �ux
t!=^nL>Pg(0xvt�M1S ~�
3.3.2 �bn^i[fep℄d_jf

1) ^&�:�t!:8��ynz,-qS:��� (0, 0, 0) � CTRS n�y��-�*t! (�KGpPb�) nP\SI��[����t!PIn)�� CTRS n�y13U8�n�ÆU-3	n)�S (M4T=�$a 10mm n(�)�) �;[:3-U3:4n� ITRF2005 � CTRS n�y��-�PT� 2000.0 nt!PI�^Æ�C℄�:8��ynz,-3�nT�PV�P� (0, 0, 0) �Æ�tT�t!PIn�N�n ∆X0(t) �
SLR qs^nL>mk�;rw�"g-j�n�	1UsTQn�

2) x�t!:8�nQ�	j��C-:jEnJ���gdQ�m�mln�xQ
(n3)Q) �� IVS 6z,J�X`�PnQ�	j�-3�T�U3�n (�� 6) �*:j�-3�T��x�QnE�U)_n�;3-U3TQn��℄�2;x ~��P ITRFgdQ�n�xQ� ITRF2005 %T� 2000.0 n VLBI J�X`�nQ�	jx�ungdQ��� 63R℄ IVS J�X`nQ�:
� ITRF2005Q�oJ�n)_�̂ �SA7k�
IVS �Q�nE���QULn���)_��>k�M4Y	)_nzQ�BE;)_n�	�A�Ml VLBI d.XQSr9�n�X:
nn�>�
[��OB6g(n~H�

3) j�nD�bt>\nt!:8��9�8�-8�t!t?:n:8yn�NM}`:8��U�W-t?:nt!:8� (f)t�It?:8�) �;*t!:8�A�M}`P��t?.{ (�K�t?G��9nb�'�e'P:t~) n)�y�Æ3���t!�7 (1t~�tOq) n)�y� Solomon qV^:ng(.~ [24,25,33] �t? (iI') :
�t!�7`-��[a�!xA��C9�nt!:8�:
�t?"��[a�+"��Cu:
��*t!"��[a�
4) t!��:d EOPs n�>�;*t?:8�n:8y�ED�s^n:>ML4��nmkn EOP X`�;*t?:8�Ux*l�.
�r�f)t�vI�t?��:d�K��t?G��9nb�'�e'P:t~n)�P)_ (5Æ�\)_q) �^;*t?��:dn)_S��TM�Æt!�7n)�yK��E�t?n���T�8�-t?��:dmk����℄ut!:8�:
�t?"��[an$a�	��L>mknt?:8�&V���[a7� (nm�Cx5Q (10) n|�) �Æ;*��[a�'U|k EOP X`S&���CXQXnt?:8�P EOP X`akGnl��
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Notes and Commentary on the ITRF2005

ZHU Wen-Yao1, XIONG Fu-Wen1,2,3, SONG Shu-li1

(1. Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China; 2. Graduate

School of the Chinese Academy of Sciences, Beijing 100039, China; 3. Shanghai Institute of Geological Survey,

Shanghai 200072, China)

Abstract: Waiting for a long time after the ITRF2000, the ITRF2005 is coming on. In compari-

son with the ITRF2000, the ITRF2005 make a lot of improvement on the ITRF datum (including

origin, scale and orientation) definition and realization, ITRF solution generation, ITRF prod-

ucts and so on. These improvements have important significance for monitoring and studying the

Earth’s motion and variation. In this paper, the roles of each space geodesy technique (VLBI,

SLR, GPS and DORIS) in the ITRF datum and realization have been analyzed in detail. For

satellite geodesy techniques (SLR, GPS and DORIS), the geocentric gravitational constant (GM)

and satellite antenna phase center offsets will affect the scale of the terrestrial reference frame

(TRF). So the scale of the TRF defined by satellite geodesy techniques is variable and unstable.

The ITRF2005 scale defined by the scale at epoch 2000.0 of IVS VLBI time series ensures the

sole value and stability of the TRF scale. The motion of the Earth’s mass center is a trouble

problem for TRF origin definition, the ITRF2005 origin defined by the origin at epoch 2000.0 of

ILRS SLR time series solves this trouble problem. In the orientation definition, one criterion of

Conventional Terrestrial Reference System (CTRS) should be met that the time evolution of the

orientation is ensured by using a No Net Rotation (NNR) condition with regards to horizontal

tectonic motion. The research results indicate that the ITRF2005 is not sufficiently concordant

with this criterion of the CTRS. The ITRF2005 is not an NNR reference frame as the ITRF2000.

The two ways have been put forward to solve the problem of the NNR reference frame. In the

paper, it is also indicated that the station position residual time series provided by the ITRF2005

contain many significant non-linear and seasonal variation information caused by the contribution

of the Earth’s surface mass redistribution. It is a worth developing research topic on ITRF2005.

Key words: celestial mechanics; ITRF2005; ITRF datum (origin, scale, orientation); NNR

reference frame; non-linear and seasonal variations


