
SHORAN TR IA NG ULATIO N IN  CANADA.
(Extract from the Empire Survey Review, No. 74, Vol. X , Oct. 1949: 

“The Geodetic Survey of Canada”, by J. L. R a n n ie ).

T he accelerated econom ic growth of N orthern Canada has necessitated the establishment 
o f accurate m apping control by some swifter m ethod than ordinary triangulation. T he 
Shoran m ethod appears to be the most suitable alternative.

Early in 1948, distance measurements obtained b y Shoran methods were compared 
w ith values resulting from  prim ary triangulation in  Eastern Canada. A  personnel training 
program m e of A ir Force crew s, redesigning o f equipm ent and the inclusion of addi­
tional refinements were undertaken in order to increase the accuracy of Shoran technique.

Later in the sam e year, the reconnaissance and station preparation of the first 
Canadian Shoran net were carried out in m id-western Canada. Prelim inary operations 
consisted of the selection and preparation of ground stations, determination of approximate 
latitudes, longitudes and azim uths by astronom ical m eans, and the determ ination of approxi­
mate elevations by barometric means.

In general each station was established on the highest hill in its im m ediate 
neighborhood for unobstructed radio propagation purposes. T he hill also had to be near 
a lake on w hich large aircraft could land, so that difficulties in transporting the heavy 
and b u lk y  Shoran ground equipm ent from  plane to station could be reduced to a 
m inim um . T h e site o f the station was perm anently m arked by a concrete m onum ent, 
and a xoo-foot square was cleared of trees and shrubs to enable the station to be 
identified on aerial photographs. Vistas were cut through any heavy tim ber on top of 
the hill in  the direction of the other stations to clear a path for radio signals.

T he astronom ic positions were used to com pute approximate lengths and azimuths 
of the lines m akin g up the Shoran net. T h is inform ation is necessary so that the 
planes engaged in  m easuring operations can fly directly to the m id-points o f the lines 
and m ake line-crossing flights at the proper azim uths. T h e azim uths are moreover required 
for orienting the antennae at the ground stations.

Elevations o f all Shoran ground stations must be know n for the reduction of the 
m easured lines to horizontal distances and to sea-level distances. T o  determ ine the approxi­
mate elevations, readings of three aneroid barometers at each station were taken over a 
ten-day or tw o-w eek period. Four readings a day were taken sim ultaneously with 
routine barometer readings at m eteorological stations located in  the same area. The 
Shoran station readings were transmitted to the M eteorological Service, w hich compared 
them w ith its own readings to give the best value of the height of Shoran stations 
above sea-level. T he aneroid barometers were standardized before and after the field season, 
but in future portable m ercury barometers w ill be used and the aneroids standardized 
more frequently. Exploratory elevations, the only type available over most of Northern 
Canada, are not sufficiently accurate for Shoran.

T h e m id-western Shoran netw ork, w hich was laid out in 1948, extends into an 
area where horizontal coverage is urgently required. At the same tim e it provides a 
rather large-scale testing-ground for the electronic method of distance measurement. 
T he net begins at two first-order triangulation stations about 185 m iles apart in south­
eastern M anitoba. From  there it extends 650 m iles in a northerly direction, 300 miles 
w esterly, and 250 m iles southerly, to close on tw o other first-order stations about 
250 m iles apart, in Saskatchewan and Alberta.

T he net as laid dow n in 1948 consists o f 21 stations. T he m inim um  number of 
lines required to fix these points is 37, but measurement of 67 lines is planned. The 
m inim um  length of these lines is 80 m iles, the m axim um  310 m iles and the average 
202 m iles. T w o  Laplace stations have been set up  to control accum ulative errors of 
azim uth w hich are reputed to reach fairly large numerical values in Shoran trian­
gulation. Checks in  position, length and azim uth w ill be available from the known 

lines at the two ends of the net.



In M ay 1949 the Shoran electronic measurement o f the triangle sides was begun 
b y the line-crossing method. Later in the season, reconnaissance for the extension of 
the net towards the north-west was begun. T o  date, a very satisfactory agreem ent has 
been obtained w ith regard to the different line-crossing measurements of any one line. 
Systematic errors, how ever, m ay not have been com pletely elim inated. Adjustm ent of 
the net by a differential method is planned, w hich w ould add new  conditions in 
successive adjustm ents. B y fo llow in g this procedure, it is hoped that a useful assessm ent 
o f the attainable precision w ill be obtained, as w ell as the establishm ent of a criterion 
for the num ber of lines and line-crossings required for future nets.

Shoran triangulation in Canada is a co-operative entreprise carried out b y  the 
Royal Canadian A ir Force, the N ational Research C ouncil, the M eteorological Service and 
the Geodetic Survey o f Canada. T he A ir Force supplies and operates aircraft and electronic 
equipm ent, and provides personnel, the Research Council develops and im proves the 
electronic and other equipm ent, and the Geodetic Survey does the preparatory w ork outlined 
above, as w ell as the analysis and reduction of observations. It also prescribes standards 
for obtaining the accuracy required.


