3) COMPARISON OF SOLUTIONS

3.1) Transformations between successive combined solutions

We have compared successive combinations by an estimation of 7
transformation parameters.

We have then used ITRF88B as common reference to which all other
solutions have been referred. Results are shown in Table 12.

3.2) Consistency between global and some individual solutions (RN, RG,

LC, LG)

We have selected 4 series of solutions (RN, RG, LC, LG), and have
summarized the successive estimations of transformation parameters between
the 1individual and the combined solution. We have then used the values of
Table 12 to correct in order to express all with regard to ITRF88B. This is
given in Table 13 for RN, 14 for RG, 15 for LC and 16 for LG. This is also
illustrated in Appendix 1

In order to test the consistency of the transformations, we have also
computed the direct transformations between successive solutions for each
of the four series, which are presented in Tables 17 to 20.

We have finally illustrated the consistency of the successive
solutions, at least for the last ones:

- Table 21 for BTS87 to ITRF-0
- Table 22 for ITRF-0 to ITRF88
- Table 23 for ITRF88 to ITRF88A

- Table 24 for ITRF88A to ITRF88B.
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Table 12 Transformation parameters between successives terrestrial
reference frames determined by BIH and by lERS

| | TL | T2 | T3 Dg | R R2 R3 |
| From To | em | em | cm 10 ° } .o01" | .001" | .0O1" |
|BTS84 BTS85 | 5.4 | 2.1 | 4.2 ] -0.5 | -0.9 | -2.5 | -3.1 |
| | 2.3 ] 2.0 2.1 3] .8 | .8 | .8 |
|BTS85 BTS86 3.1 60| -501] -1.7 | -1.8 | -1.8 | -5.8 |
| 1.5 | 1.4 1.5 2 | s | 6 | .5 |
|BTS86 BTS87 | -3.8 | 0.3 | -1.3| -0.2 | -0.4 | 2.5 | 7.5 |
| 1.6 16| 1.6 | 0.2 | 0.6 | 0.6 | 0.6 |
|BTS87  ITRFO 0.4 ]-0.1] 0.2]-0.1 | 0.0 | 0.0 | -0.2 |
| 1.0|] 1.0] 1.0 1 | 4| 4 | 3|

I | o.

| CB8 | 2.9 | 0.3 | 0.4} 0.5 | 0.6 | -2.4 | -7.1 |
I I | | I | | I I
| CB87 -0.9 0.6 | -0.9 0.3 | 0.0 | 0.1 | 0.4 |
I | I I I
| CI-0 -0.5 0.5 | -0.7 0.2 | 0.0 | 0.1 | 0.2 |
| I | I |
| Cc188 0.2 0.2 | -1.4 0.3 ] -0.3 | -0.1 | 0.1 |
I I I I I
| c188a 0.0} 0.6} -1.3] 0.3 | -0.2 | 0.0 | 0.1 |
| 0.2 ] 0.2 ] 0.2 | 1| 1 | 1 1|
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Table 13 Transformation parameters between successives VLBI NGS TRF and
BIH/IERS TRF

L | T2 ™3 | Dy | RL | R R3 |
From To ecm | cm em | 10 001" j .00l" 001" |
CB84 RN84 165.2 |-94.9 47 .1 -4.4 -5.2 8.0 -5.7
13.0 15.5 14.5 3.0 1.2 .6 7
CB85S RN85 163.1 |-98.9 38.7 -3.9 -6.0 9.5 -3.6 |
7.1 9.8 10.1 1.9 5 .6 3
|
CB86 RN86 10.8 12.5 5.8 -2.4 -4.5 10.3 -1.8 |
2.4 2.9 2.9 .5 .1 .2 20
| | l | |
CB87 RN87 -8.9 14.3 -1.6 0.9 -4.3 9.3 | -3.3
1.5 1.5 1.6 .3 .2 2 | 2
CI-0 RN-0O -13.7 17.0 -2.7 1.5 -3.6 9.8 0.1
2.3 2.3 2.2 3 9 9 7
CI88  RN8S 6.0 | 12.0] -1.9| 1.9 | -3.1 8.0 | 1.2 |
1.7 1.7 1.7 .2 7 .7 5
CI88A RN88A -5.6 15.3 3.9 1.5 -0.2 9.7 -1.0
2.6 2.7 2.6 4 1.1 1.0 8
| | | |
C1888 RN88B -4.8 16.5 0.6 2.2 -0.5 9.8 | -0.9 |
2.5 1 2.7] 2.6 " 1.1 9 | .8 |
C188B RN84 159.6 |-90.7 48.3 -1.7 -2.1 9.9 -3.9
| |
RN85 162.9 |-92.6 441 -1.7 -3.8 8.9 -4.9
| |
RN86 ] 13.7 12.8 6.2 -1.9 -4.1 7.9 -8.9
| |
RN87 -9.8 14.9 -2.5 1.2 -4.3 9.4 -2.9
RN-0O -14.2 17.5 -3.4 1.7 -3.6 9.9 0.3 |
|
| | |
RN88 -5.8 12.2 -3.3 2.2 -3.4 7.9 1.3
RN8BA -5.6 15.9 2.6 1.8 -0.4 9.7 -0.9
| |
RN88B -4.8 16.5 0.6 2.2 -0.5 9.8 | -0.9
2.5 2.7 2.6 4 1.1 .9 .8




Table 14 Transformation parameters between successives VLBI GSFC TRF and
BIH/IERS TRF

| t i | 12 | T3 | Dg| RL | R2 | R3 |
|From To | em | ecm | em | 10 | .001" | .o0l1" | .o0O1" |
| | | | l | | | |
CB85 RG85 142.2 |[-101.3| 36.7 -3.6 -5.7 8.2 | 14.2 |
21.2 24.7] 28.0 4.8 3 L] 3|
| | I | l | | | |
CB86 RG86 153.5 |-96.1 45.0 -2.7 -4.1 10.4 | 10.3 |
2.6 3.0 3.0 5 5 5 | 3|
| |
CB87 RG87 167.1 [-105.4}) 40.0 -2.3 -7.2 5.0 | -3.6 |
| 1.4 | 1.4| 1.5 3 .2 I 2 2]
| | l l | ! | |
|CI-0 RG-0 1159.5 |-96.4 | 38.2 | -1.2 ‘ -5.8 | 5.2 | -1.5% |
2.3 ] 2.3 | 2.1 3 9 | .8 7
| | | l I
CI88  RG88  |160.7 |-84.7 | 55.3 | -1.5 1.7 1.8 | 1.4 |
1.7 1.7] 1.6 2 7 70 s |
l | | | | | | |
CI88A RG88A 162.1 |-86.1 | 59.5 -1.9 2.6 1.8 | 0.1 |
2.5 2.6 ] 2.5 3 1.0 1.0 | .8 |
| | |
CI88B RG88B 162.8 |-84.7 | 55.0 -1.1 2.0 1.9 | 0.2 |
I ‘ 2.4 I 2.6 | 2.5 | 4 I 1.0 | 9 | .8 I
ICISSB RG85 142.0 |-95.0 42.1 -1.4 -3.5 7.6 ] 12.9 |
-
RG86 156.4 |-95.8 45 .4 -2.2 -3.7 8.0 | 3.2 |
| | | } I
RG87 166.2 |-104.8] 39.1 -2.0 -7.2 5.1 | -3.2 |
| |
| |
RG-0  |159.0 |-95.9 | 37.6 | -1.0 | -5.8 | 5.3 | -1.3 |
|
|
RG88 160.9 |-84.5 53.9 -1.2 1.4 1.7 | 1.5 |
| l
|
RG88A 162.1 |-85.5 58.2 -1.6 2.4 1.8 0.2 !

l |
RG88B 162.8 |-84.7 55.0 -1.1 2.0 1.9 0.2 |
24| 2.6 2.5 4 1.0 9 8 |
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Table 15 Transformation parameters between successives

BIH/IERS TRF

R1

.001" |

SLR CSR TRF and

R2
.001"

CB86 LC86

CB87 LC87

CI-0 LC-0

|[c188  Lc88

LC88A

LC88B

—
[+ 4]

N

wun

(*) values fixed in the adjustment

|CI88B  LC84
|

LC85
LC86

Lc87

LC-0

4.2

1.




Table 16 Transformation parameters between successives SLR GSFC TRF and
BIH/IERS TRF

TL | T2 T3 Dgl RL | R | R3 |
From To cm | cm cm 10 001" | .001" | .oO0l" |
| I I I I | I |
CB87 LG87 0o | o 0 0 -1.8 | 6.2 -7.5 |
I 3 2 5

I | I | |

C1-0 LG-0 -1.9 ] 0.1 2.1 ] -0.3 -1.7 | 6.0 -7.7 |
2.2 | 2.2 2.0 3 9 | .8 7

| I

C188 LG88 -0.3 2.1 6.2 -0.6 -0.6 5.6 | -8.2 |
| 1.7 1.7 ] 1.6 2 .7 6 | 5 |
I

CI88A  LG88A -0.6 1.3 3.7 | -0.2 -1.5 | 5.0 -7.4 |
2.2 2.2 2.2 3 9 9 | 7

| I

CI88R  LG88B -0.6 1.3 3.8 ] -0.2 -1.5 5.0 -7.5 |
1.2 1.2 1.2 2 5 .5 4 |

|C188B  LG87 -0.9 ] o6 -009| 0.3 | -1.8 | 6.3 | -7.1 |
| I I I

I I I |

LG-0 2.4 0.6 1.4 -0.1 1.7 | 6.1 | -7.5 |

| |

I |

LG88 -0.1 2.3 4.8 | -0.3 -0.9 5.5 -8.1 |

|

| |

LG88A -0.6 1.9 2.4 0.1 -1.7 5.0 | -7.3 |

I I I I |

LG88B -0.6 1.3 3.8 -0.2 -1.5 5.0 -7.5 |

1.2 1.2 1.2 .2 5 5 4|
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Table 17 Transformation parameters between successives terrestrial
reference frames determined by VLBI NGS

| T | T2 | 13 D_8| RL | R2 | R3 |

From To | em | em | cm 10 © | .001" | .o0O01" | .00l" |
RN 84 RNS85 | -2.7 | 0.1 -0.2]-0.1 | -0.3 | 0.3 | 1.1 |
| 1.8] 16| 1.8 1 70 7 7

RN 85 RN 86 |-163.7 | 103.7 | -34.4 | 0.1 20 | 0.4 | 0.0 |
1.3 ] 1.1 1.3 1 s | .4 | .3

RN 86 RN 87 44 9.9 -8.6 | 2.4 0.1 | 0.7 | -0.3 |
0.9 ] 0.8 0.9 ] 0.1 0.3 | 0.4 | 0.3 |

RN 87 RN 0 0.0| 0.0 0.0 0.0 | 0.0 | 0.0 | 0.0 |
| | | | | |
RN O RNGB8S | 8.6] -4.9| -2.1] 0.7 | 0.3 | -2.0 | 1.1 |
| 0.7]1 0.7] 0.7 1] 3 3 2

RN 88 RN 8A | 00] 00| 0.0] 0.0 | 0.0 | 0.0 | 0.0 |
| | | | | | |

RN 88A RN 8B | 0.0] 001] 00] 00 | 00 | 0.0 | 0.0 |
| | I | | | |
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Table 18 Transformation parameters between successives terrestrial
reference frames determined by VLBI GSFC

| | Tl | T2 T3 | D g | R | R2 | R3 |
| From To | em | cm em | 10 ° | .001" | .001" | .001" |
|RG 84 RG 85 [ | | [ |
I | | | I |
|RG 85 RG 86 3.2 1 6.3 3.7 0.0 | 1.4 | 1.7 | -3.4 |
| 1.3 1.4 1.3 2 | 6 | .5 | 4 |
|RG 86 RG 87 1.4 | -14.3 6.0 ] -0.6 | -3.6 | -3.3 | 2.8 |
| 2.9 | 3.1 2.7 0.4 | 1.2 | 1.1 | 0.9 |
IRG 87 RG O | ©0.0|] 00| 0.0} 0.0 | 0.0 | 0.0 | 0.0 |
| | | | | | I I I
IRG 0 RG 88 2.7 4.7 16.6 | -0.1 | 8.3 | -3.6 2.7 |
| 1.2 1.2 1.1] 2| s | 4 4 |
|RG 88 RG 88A 0.0 ©00] ©00] 0.0 | 0.0 | 0.0 0.0 |
| I I I I I I
|RG 88A RG 88B 0.0] ©00] ©00] 00 | 0.0 | 0.0 0.0 |
| I I I I I I
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Table 19 Transformation parameters between successives terrestrial
reference frames determined by SLR CSR

| From To
LC 84 LC
LC 85 LC
LC 86 LC
|ILc 87 LC
I

ILc 0 Lc
l

|Lc 88 LC
|

|LC 88A LC

I

| T | D, | RL | R | R} |
| em | 10 001" | .001" | .001l" |
10.5 | 0.0 2.8 0.5 | 0.0 |
1.9 3 7 7 7|
5.7 ] -1.4 | -3.6 3.6 | -8.4 |
1.4 2 .6 6 | 5 |

1.3 ] 0.3 0.0 0.0 | -0.2 |

1.2 ] 1.8 0.5 0.5 | 0.4 |

| 0.0] 0.0 | 0.0 | 0.0 | 0.0 |
| I I | I
0.6 | -0.2 1.4 | 2.4 | -4.1 |
0.5 ] 0.1 2| 2 | .2 |
0.0 | 0.0 0.0 | 0.0 | 0.0 |

I | I

0.0 ] 0.0 0.0 | 0.0 | 0.0 |

I I I
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Table 20 Transformation parameters between successives terrestrial
reference frames determined by SLR GSFC

| | T | T2 | T | D | RL | R | R} |
| From To | em | em | em | 10 ° | .001" | .001" | .o0Ol" |
LG 84 LG 85 | | | | |
| | | | |

LG 85 LG 86 | | | |
| | | l

LG 86 LG 87 | | | |
| f | |

|LG 87 LG O 0.0 0.0 0.0 0.0 | 0.0 | 0.0 | 0.0 |
| | | | |
lLc 0 1c88 | 0.0] 0.3 26| 00 | 0.9 | -1.0 | 1.0 |
| | 0.5] 0.5 0.5 0.1 | 2 | .20 2 |
|Lc 88 LG 88A | 0.0 0.0 00| 00 | 0.0 | 0.0 | 0.0 |
| | | | | | |
|LG 88A LG 88B | 0.0 | 0.0 00| 00 | 0.0 | 0.0 | 0.0 |

| | I | | I |
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Table 21 Behaviour of individual TRF used in BTS87 and ITRF-0
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Table 22 Behaviour of individual TRF used in ITRF-0 and ITRF88

——— ) —— e e o i e e . . e et o | e, e e e, B i . i i, e s
1] L + L} '

< i ' ' ' +

~ e e~ — r~ NV OO o~ vy~ TV N
NGO v - ' - . c e . ' . . . .
O O Vo o - o o~ — — NeXe)

LR ) + + ) + ] ¢

1 L + 1 )
— m— § o——— — — ) —— ———— — | ——
' 1 : ' ’

s ' § ‘ + ]

— 1+ N~ 1+ O [ el e ) O~ +t NN+ O [at - o} QO M~ 1+ N~
NO . ) . . . Y . P . . . P .
xo O "N =) [ PO~ 1N [} — PO~

LI ) L3 ) L ) ) ] ’ + 1

' ¥ L) t L)
— |t e} — —— ) —— Ve c—
1) L ' 1] )

s ' ' + ' '

—~ M ™M O o ~r~ NN o K O ~S oy 0NN
—~ O . ' . B e . ' . . . e .
O + O ¢ O 34 (2] ' O 4 © Cal -~ ¢ O~

P | + [ 0 [ + ' '

' + ' 0 '
——— ) — _ P —— — t ——
' + ' t '

[- o} ' 0 0 ' )

' [ B BRI o Falsa] AN TN ~N o NN NS
ao - - . . I . . P P

~ O '+ O — — + O (] — — ' OO

' 0 ' [ 0 ' '

' + + ' v

+ ' —— 4 e —_— t ——

L} + L} 1 ]

m.7/.~.1l7 ~ o (oA 00 0 N A « AN © AT B Yo o~ MO Oy

) ' . ey . . e . e P . . . . e . e
= 0 1 OO ¢+ N NN —e— + NN DO 0 N Ned 1 O

' ) ] ' ' 0 [ ' e o [T [

' [ ' ’ '
—— i e——— ) — —_— ) e——— —_— _— ————
' ' [ ' [
m.3/.~.97 om O~ 1 A I~ T m N~ O

o~ ' . [ . . . . T . Y . . . . .
-0 100 1+ 3 NN NH O N g VN FIH M
[ ’ ’ 1 — =l [ 1 e [w )Y 0 [

' . ' ' ' ' *

e e | e | — 1 v cmmme ) — — ) ——
' ' ' ' '
m.7a.67 ™~ ™ O~ P VO o M~~~ 1N~

— [} P . . .. . e - e . .. < e .
=H O + OO0 v @© o N OWe= 1+ ON 1+ N o N O 1+t ™M
1 ] — v ' ' v O ’

] ' . ' L] i - '

—— ) ——— — _— ) m—— —_ _— 1 ———

' Vo o~ o "o o~ (321

L} ) L]

' ' '

[ o] LI o] O o] [~ o} o o o]

' o0 (s o] ' 0 [aa] [ o] ' o0 (s8]
L ' VO O O
8.8 2 2 7 S A - _

' ' '

] [ ~N 1 o

' ' *

0 ' + t +

g o e o © ) o %)

Q t ' [ ' o] = [ ] ¥ [ o} —

| S ] .m — - [ ] - —~

o O ' |®] &) [ =" (& &)

—_—— ) — —_ —_— —_— — — —_—

1} 1] 1
— N S~ YN TNy O ~ r~ N WV N O
- . Ce C e . . e .
BN g — O o~ ¢ ~ [+ o] Vo
1 — — [ 1 ) 0 [
1 ) L} L] L}
. s s S — —— — —a— | —— b ———
[} L} L}
) t )
g N N @ T~ e~~~ 2O« O WWw + 0O
. .o L e f . . . e e .
o~ —~ 1 1O~ e O uy 1O~
LI LI LI
) ) ]
e ——— ————— —— ———{  o——— ] St | it —
1 L} L}
i) ‘ L}
g N O O S T NN VN ~ o O~ o NN
. . e e e . .. PR T
— 3 o 1O e+ O ~ (=] 1 O e
L ) ] L ] 1 L]
L} ] )
) —— [
L ] L
1 L} )
o~ o~ N ™M NN e~ O o ™M WWN N3
. . T . e e .
o (] [« [ ¢ O o o [
L L} 1 L} ) ) ) L}
1 ) )
) s —
L} 1] )
O W O WO N O NN -~ O NWOW + N
. .. .o . ' . .o O
(@] -t N M= e~ NN NN WOWed ¢+ =N
LI ] ] . 9
] ) ]
—_— ) ——— "
) ] )
3 O N AWM~ 1 N 1 M —~ N -l M~ 1~
. . e e . .. e e .
(@] [ o] e~ NN ¢+ O O N Nl v~
) LI t +
) ) L}
[ . —_— ] ——
) L} '
o n oy N N~ 1+ F o0 v O o N ™M~ 1+ \O 0
. .. . e . f . . e .
o O N —ed NN OV O — o~y O+ AN
1 ] LI ] ] ) 1 +
4 L )
— ] —— | — ——
— o~ [aa] [ | o~ o
]
L
(oo} <O o0 [ <] () [+ o]
o0 ' [=e) [ag] [ o] ' s o] oy
Q Q Q ..mw Q Q
- [u | [ ] ' ' [ — '
'
o~ ' o~
]
+ ‘ +
(] [« 0 '+ O (@] o
' [ [« o] 4 [ | [ o0 —
Q =~ — v Q L +—
[ ] [&] (@] voed (@] [&]
—_— —_— — -_—

73



Table 23 Behaviour of individual TRF used in ITRF88 and ITRF88A
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Table 24 Behaviour of individual TRF used in ITRF88A and ITRF88B

| | 1 T2 T3 Dy | R R2 | R} |
| From To | cm cm cm 10 001" 001" | .o01" |
|c188a CI88B | 0.0 | -0.6 | 1.3 ] -0.3 0.2 0.0 | -0.1 |
| | 0.2 ] 0.2 ] 0.2 1 1 1] 1|
RN8SA RN88B 1| 0 0 0 0 0 o | o |
| |
Ci88A RN88A 2| -5.6 15.3 3.9 1.5 -0.2 9.7 | -1.0
| 2.6 2.7 2.6 4 1.1 1.0 | 8
| |
CI88B RN88B 3| -4.8 16.5 0.6 2.2 -0.5 9.8 | -0.9
| 2.5] 2.7] 2.6 4 1.1 9 | .8
1+2 -3 -0.8 -1.2 3.3 -0.7 0.3 -0.1 | -0.1
3.6 3.8 3.7 .6 1.4 1.3 | 1.1
RG88A  RGS8S8B 1| 0 | 0 0 0 0 0 | 0
l
Ccl88A RG88A 2|162.1 |-86.1 59.5 -1.9 2.6 1.8 | 0.1
2.5 ] 2.6 | 2.5 3 1.0 1.0 | .8
|
CI88B RG88B 3]162.8 |-84.7 55.0 -1.1 2.0 1.9 | 0.2
| 2.4 2.6 25| .4 1.0 | .9 | .8 |
1+2-3 | -.7]-1.4] 4.5] -0.8 0.6 | -0.1 | -0.1
| 3.5 3.7 3.5 0.5 1.4 | 1.3 | 1.1 |
1C88A LCc8sB 1 0 0 0 0 0 0 0
cI88A Lc88A 2| 0.3 ] 2.2 ] 1.3 ] -0.3 | -3.9 4.1 |-15.7 |
2.2 2.2 2.1 .3 .9 8 7
CI88B LC88B 3 0.3 2.2 1.3 -0.3 -3.9 4.1 -15.7
..................................................... I
1+2 -3 0 0 0 0 0 0 0
|LG88A 1G88B 1| 0 o] o 0 0 o | o |
C188A LG88A 2| -0.6 1.3 3.7 -0.2 -1.5 5.0 -7.4
| 2.2 | 2.2 2.2 3 o | .9 | .7 |
|
CI88B LG88B 3| -0.6 1.3 3.8 -0.2 -1.5 5.0 -7.5
1.2 1.2 1.2 2 .5 .5 4
1+2 -3 0.0 ] 0.0} -0.1 0.0 0.0 0.0 0.1 |
2.5 | 2.5] 2.5 4 1.0 1.0 8 |

(*) values fixed in the adjustment
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