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ABSTRACT. The Crusta l Dynamics P r o j e c t has been deve lop ing , dep loy ing , 
and opera t ing v e r y - l o n g - b a s e l i n e in te r fe romet ry (VLBI) systems and 
s a t e l l i t e l a s e r ranging (SLR) systems f o r h igh ly accura te g e o d e t i c 
measurements o f g l o b a l p l a t e motion, p l a t e s t a b i l i t y , r e g i o n a l c r u s t a l 
deformat ion , and earth r o t a t i o n / p o l a r mot ion. Over the past 10 y e a r s , 
the measurement a c c u r a c i e s o f these systems have been improved by a 
f a c t o r o f 10 to the cm l e v e l . Plans are to cont inue these developments 
to reach mm l e v e l a c c u r a c i e s . The present deployment o f the VLBI 
systems i s p r imar i ly in the Northern Hemisphere. This network has 
produced measurements o f the r e l a t i v e p l a t e motion between the North 
American, Eurasian, and P a c i f i c p l a t e s ; the s t a b i l i t y o f the same 
p l a t e s ; and the r e g i o n a l deformation at the North Amer i can /Pac i f i c 
p l a t e boundary in C a l i f o r n i a and Alaska. 

1. GEODETIC VLBI DEVELOPMENT 

For the past 10 y e a r s , the Nat ional Aeronaut ics and Space 
Adminis t ra t ion (NASA) has been the primary sponsor o f the development 
o f v e r y - l o n g - b a s e l i n e in te r fe romet ry (VLBI) f o r very accura te g e o d e t i c 
measurements over long d i s t a n c e s . VLBI experiments , in the 1970s, 
demonstrated f e a s i b i l i t y o f the technique at the dec imeter p r e c i s i o n 
l e v e l . Next, the Mark I I I VLBI system was designed to p rov ide improved 
accuracy f o r geodesy . By 1980, the Mark I I I system had been 
implemented in a few s t a t i o n s , and b a s e l i n e measurement p r e c i s i o n s o f 5 
cm had been ach ieved . At the same t ime, s i m i l a r r e s u l t s had been 
obtained with s a t e l l i t e l a s e r ranging (SLR) developments . Thus, NASA 
e s t ab l i shed the Crustal Dynamics P r o j e c t (CDP) to fur ther deve lop and 
implement g e o d e t i c VLBI and SLR f o r measurements o f the deformations in 
the p l a t e boundary reg ions in western North America; the contemporary 
r e l a t i v e p l a t e motions o f the North American, South American, Nazca, 
Eurasian, and Aus t ra l i an p l a t e s ; the i n t e r n a l deformation o f the 
p l a t e s , with emphasis on North America and P a c i f i c ; the r o t a t i o n a l 
dynamics o f the earth; and the r e g i o n a l deformations in o ther areas o f 
high earthquake a c t i v i t y . 
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The CDP developed s eve ra l improvements in the VLBI system, and with the 
c o o p e r a t i o n o f many o r g a n i z a t i o n s in s eve ra l c o u n t r i e s , e s t a b l i s h e d a 
g l o b a l VLBI network f o r c r u s t a l dynamics measurements. The current 
network measurements o f b a s e l i n e s have a p r e c i s i o n o f about 1 cm. 
Further developments are under way with the goa l o f m i l l ime t e r 
p r e c i s i o n s in the fu tu re . 

2 . GLOBAL NETWORK FOR PLATE MOTION 

The g l o b a l network c o n s i s t s o f f i x e d antennas equipped with the Mark 
I I I VLBI system. Some s t a t i o n s are ded ica ted g e o d e t i c s t a t i o n s , but 
most are mul t i -use s t a t i o n s scheduled o c c a s i o n a l l y f o r VLBI. The 
s t a t i o n s used f o r the CDP p l a t e motion measurements are l o c a t e d on the 
North American P la te at Westford , MA, Ft . Davis , TX, Mojave, CA, Owens 
V a l l e y , CA, Hat Creek, CA, and Fairbanks, AK; on the P a c i f i c p l a t e at 
Vandenberg, CA, Kokee Park, HI, and Kwajalein I s . ; and on the Eurasian 
p l a t e at Kashima, Japan, Onsala, Sweden, and W e t t z e l l , FRG. 

3 . NORTH AMERICAN NETWORK FOR REGIONAL DEFORMATION AND PLATE STABILITY 

For r e g i o n a l deformation and p l a t e s t a b i l i t y , the CDP uses the f i x e d 
s t a t i o n s , l i s t e d above , as base s t a t i o n s f o r measurements to mobi le 
VLBI s t a t i o n s that occupy a l a rge number o f s i t e s in the r eg ion to 
determine b a s e l i n e s c r i s s c r o s s i n g the f a u l t s . The CDP developed two 
mobile VLBI s t a t i o n s which are deployed in western North America at 
s i t e s l o c a t e d at Black But te , CA, Deadman Lake, CA, Ft . Ord, CA, 
Mammoth Lakes, CA, Monument Peak, CA, Pa los Verdes , CA, Pasadena, CA, 
Pearblossom, CA, Pinyon F l a t , CA, Poin t Reyes , CA. P r e s i d i o , CA, 
Quincy, CA, Santa Paula, CA, F l a g s t a f f , AZ, Yuma, AZ, P l a t t e v i l l e , CO, 
E ly , NV, Verna l , UT, Cape Yakataga, AK, Kodiak, AK, Sand P o i n t , AK, 
Sourdough, AK, Algonquin, Canada, P e n t i c t o n , Canada, Whitehorse , 
Canada, and Y e l l o w k n i f e , Canada. 

4 . MEASUREMENT SCHEDULE 

Since VLBI measures the v e c t o r b a s e l i n e s between two or more s t a t i o n s , 
repeated measurements over a pe r i od o f time are needed to determine 
mot ions . The VLBI determinat ion o f v e l o c i t i e s o f c e n t i m e t e r s / y r with a 
p r e c i s i o n o f m i l l i m e t e r s / y r r equ i re s measurements to be made over 
s eve ra l y e a r s . 

The f i r s t measurements were s t a r t ed in 1980 with Westford , Ft . Davis , 
and Owens V a l l e y in North America and Onsala in Europe. By 1983, the 
second European s t a t i o n was added at W e t t z e l l , North American s t a t i o n s 
were added at Mojave, Vandenberg, and Hat Creek, and the two Mobi le 
VLBI systems were deployed to many s i t e s in C a l i f o r n i a . The P a c i f i c , 
Alaskan, and Canadian s t a t i o n s completed the network with measurements 
beginning in 1984. Thus, there are 3 to 6 years o f measurements o f 
these b a s e l i n e s . The CDP plans to cont inue these VLBI measurements f o r 
s e v e r a l more years in order to ach ieve the mm/yr p r e c i s i o n in 
v e l o c i t i e s o f the s i t e s . 
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