
1. INTRODUCTION 

The Defense Mapping Agency (DMA) produces numerous mapping, cha r t i ng ,  

geodet ic ,  g r a v i m e t r i c ,  and d i g i t a l  p roduc ts  i n  suppor t  of t h e  Department 

of Defense (DoD). It i s  advantageous t o  r e f e r  these  p roduc ts  t o  a  s i n g l e  

g e o c e n t r i c  c o o r d i n a t e  system f o r  many reasons o t h e r  than  an improved 

f a c i l i t y  f o r  work ing  w i t h  a  l a r g e  number and v a r i e t y  o f  products .  Such a  

system i s  needed due t o  accuracy and user  i n t e r f a c e  cons ide ra t i ons ,  t h e  

need f o r  a  p roduc t  t o  suppor t  t h e  w ides t  p o s s i b l e  range of a p p l i c a t i o n s  

( l o c a l ,  wor ldw ide) ,  t h e  need t o  r e l a t e  i n f o r m a t i o n  f rom one p roduc t  t o  

da ta  ob ta ined  from another  source (e.g., map/chart p o s i t i o n s  t o  coor-  

d i n a t e s  ob ta ined  f r om i n e r t i a l  n a v i g a t i o n  systems i n  r e a l  t ime ) ,  and t h e  

need t o  ensure a  smooth t r a n s i t i o n  i n  p roduc t  use f rom one p a r t  o f  t h e  

w o r l d  t o  another .  

I n  accompl i sh ing  t h e  preceding, such a  geocen t r i c  system, termed a  

w o r l d  geode t i c  system, p rov ides  t h e  b a s i c  r e fe rence  frame and geometr ic  

f i g u r e  f o r  t h e  ear th ,  models t h e  e a r t h  g r a v i m e t r i c a l l y ,  and p rov i des  t h e  

means f o r  r e l a t i n g  p o s i t i o n s  on va r i ous  l o c a l  geode t i c  systems t o  an 

ear th -cen te red ,  ea r t h - f  i x e d  (ECEF) coo rd i na te  system. I n  b r i e f ,  a  wo r l d  

geode t i c  system serves as t h e  framework f o r  DMA p roduc ts  and wor ldwide DoD 

ope ra t i ons .  

To date,  t h r e e  such systems, World Geodet ic System 1960 (WGS 601, 

WGS 66, and WGS 72, each success i ve l y  more accurate ,  have supported DoD 

a c t i v i t i e s .  A l though WGS 72 has aged g r a c e f u l l y  and i s  s t i l l  adequate f o r  

some DoD a p p l i c a t i o n s ,  i t  has seve ra l  shortcomings which negate i t s  

con t inued  use. For example, t h e  WGS 7 2  Ear th  G r a v i t a t i o n a l  Model (EGM) 

and Geoid a re  obso le te  and l o c a l  geode t i c  system-to-WGS datum s h i f t s  of 

improved accuracy and g r e a t e r  geographic coverage a re  needed than a re  

a v a i l a b l e  f rom WGS 72. I n  a d d i t i o n ,  r e l a t i v e l y  minor o r i e n t a t i o n  and 

s c a l e  e r r o r s  a l s o  a f f e c t  WGS 72. Other f a c t o r s  c o n t r i b u t i n g  t o  t h e  

d e s i r a b i l i t y  o f  r e p l a c i n g  WGS 7 2  w i t h  an improved system a re :  

- Such an update and replacement occurs a t  a t ime  when o the r  



geodetic system changes are either underway or contemplated; 

e.g., the up-dating, readjustment, and replacement of North 

American Datum 1927 (NAD 27) by NAD 83 C1.11 [1.21, the 

readjustment and analysis activities involving European Datum 

1950 (ED 50) C1.31 E1.41, and the availability of the new 

Australian Geodetic Datum 1984 (AGD 84) C1.51. 

- An extensive increase in the data and types of data needed to 
develop an improved WGS. 

- The availability of new theory and techniques to support a 
WGS improvement effort. 

The purpose of this publication is to report on a new more accurate 

system, WGS 84, which has been developed as a replacement for WGS 72. The 

new system represents DMA's modeling of the earth from a geometric, 

geodetic, and gravitational standpoint using data, techniques, and 

technology available through early 1984. It is an improvement over WGS 72 

in several respects. New and more extensive data sets and improved 

computer software were used in the development. A more extensive file of 

Doppler-derived station coordinates was available, and for many more local 

geodetic systems; improved sets of ground-based Doppler and laser 

satellite tracking data and surface gravity were available; and, geoid 

heights deduced from satellite radar altimetry (a new data type) were 

available for oceanic regions between 70 degrees north and south latitude 

(approximately) . 
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