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ABSTRACT. The GRIG-2 g e o d e t i c VLBI experiment was conducted i n 1985, 
l i n k i n g f o r the f i r s t time South America, Europe and A f r i c a . At the 
s i n g l e f requency band o f 1.66 GHz which was used, the moni tor ing o f the 
ionosphere i s a c r i t i c a l aspec t and s e v e r a l p r e d i c t i o n s o f To ta l 
E l e c t r o n Content (TEC) were used . One o f them i s d e r i v e d from dual band 
Doppler o b s e r v a t i o n s o f TRANSIT s a t e l l i t e s , which were s imul taneous ly 
conduc ted . The i n f l u e n c e o f these models on the s o l u t i o n i s presented , 
wi th comparisons wi th o the r VLBI s o l u t i o n s . Dec imet r i c accuracy has 
been ach ieved . 

1. THE EXPERIMENT 

The p a r t i c i p a t i n g s t a t i o n s were A t iba i a ( B r a z i l ) , Hartebeesthoeck 
( S . A f r i c a ) , Madrid (Spain, Deep Space S ta t ion 6 3 ) , Nançay (France, a 
quas i meridian antenna o f 94m equ iva len t d i a m e t e r ) , and Onsala (Sweden). 
Some c o n s t r a i n t s i n the a v a i l a b l e equipment l e d t o the f o l l o w i n g s e t -
up : L-band o b s e r v a t i o n s (1 .66 GHz), with Mark I I r e c o r d i n g o f two 
channels 18 MHz apart and switched at 1 pps t o c o n s t r u c t BWS d e l a y . 
To minimize the i o n o s p h e r i c e f f e c t i n taking advantage o f the common 
n igh t time at a l l s t a t i o n s , two 6.5 hour s e s s i o n s were conducted 
s t a r t i n g June 29 . 1985 at 20h45 UT and July 4, 1985 at 21h00 UT. 

2 . THE IONOSPHERE MODELS 

The p o s t - c o r r e l a t i o n p roces s ing was done with the JPL sof tware 
MASTERFIT [ 1 ] . I t a l l ows t o in t roduce ionosphere models i n the form o f 
l i s t s o f z en i t ha l TEC values versus t ime. This value i s then mapped t o 
the r e l e v a n t l o n g i t u d e with an hour angle dependence, and t o the 
d i r e c t i o n o f the s o u r c e . Five d i f f e r e n t models were used t o d e r i v e the 
TEC v a l u e s . They are the rea f t e r represen ted by the symbols 10, t o 14 . 

10 i s the absence o f any model 
11 i s the d e f a u l t MASTERFIT model 
12 i s the Bent model [ 2 ] 
13 i s d e r i v e d from dual band Doppler obse rva t i ons ( see below) 
14 i n c o r p o r a t e s ionosonde data from South A f r i c a 
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3 . TEC FROM DUAL FREQUENCY DOPPLER 

The NNSS TRANSIT s a t e l l i t e s transmit two f r equenc ies around 150 and 
400 MHz. Dual f requency r e c e i v e r s a l l ow to d e r i v e the i o n o s p h e r i c de lay 
i n the d i r e c t i o n o f the s a t e l l i t e , i n f a c t i t s v a r i a t i o n with t ime. 
The abso lu t e va lue o f the de lay i s then computed e i t h e r from a t heo re -
t i c a l assumption on the time v a r i a t i o n o f the de lay o r , when two 
s t a t i o n s obse rve the same s a t e l l i t e , wi thout t h i s u n c e r t a i n t y . Several 
authors have presented the method, f o r exemple [ 3 ] . A program developed 
at the Geode t ic I n s t i t u t in Bonn [ 4 ] has been adapted t o d e r i v e the 
TEC model 13 . 

4 . COMPARISON OF TEC MODELS 

The 13 model has been de r i ved from Doppler data c o l l e c t e d by TRANET 
s t a t i o n s o r by r e c e i v e r s s p e c i a l l y opera ted f o r the exper iment . 
However, o n l y the South Afr ican zone c o u l d be covered with two s t a t i o n s . 
The 14 model has been de r i ved from ionosonde measurements in South 
A f r i c a , wi th Dudeney model up t o F2 l a y e r p lus Chapman Alpha model f o r 
t o p - s i d e i o n o s p h e r e . These two models agree reasonably w e l l ove r the 
South A f r i c a zone : they d i f f e r by about 20 t o 30%. They have a l s o the 
same kind o f agreement with model 12 . Thus, the c o n f i d e n c e in the 
ionosphere model f o r the Hartebeesthoeck s t a t i o n i s impor tant . 

In comparison, there are s e r i o u s doubts on the TRANET data , which 
model on the European zone seems t o degrade the r e s u l t s . I t has not 
been used i n the f i n a l 13 s o l u t i o n . 

5 . COMPARISON OF RESULTS 

Three out o f the f i v e s t a t i o n s (DSS63, Onsala and Hartebeesthoeck) have 
a l ready p a r t i c i p a t e d i n high p r e c i s i o n VLBI exper iments . The GSFC 
s o l u t i o n [ 5 ] has been used as a " f i d u c i a l " one t o compare our d i f f e r e n t 
s o l u t i o n s : we have adjusted a s i n g l e t r a n s l a t i o n between each GRIG-2 
s o l u t i o n and the GSFC o n e . The RMS o f the r e s i d u a l s o f the c o o r d i n a t e 
d i f f e r e n c e s i s then a good es t imate o f the q u a l i t y o f the GRIG-2 
s o l u t i o n . A l l 12 , 13 and 14 s o l u t i o n s ach ieve RMS o f r e s i d u a l s i n the 
range I0-15cm. 
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