


















Her majesty the Queen in right of Canada as represented by the Minister of National Defence (2016) 
 

Canada regularly receives Conjunction Data Messages (CDMs) [9] for active geostationary satellites (the primary 
satellite in the CDM message) warning of close approaches of secondary objects at a rate of approximately ~1 
warning per day. The warning times between date of CDM generation and Time of Closest Approach between the 
objects (TCA) is approximately 5 days [8]. With warning times of this timescale, avoidance manuevers can be 
planned to coincide with station keeping operations to reduce excess propellant consumption. 
 
Telesat Canada classifies close approaches on their geostationary satellite fleet into four main types [10] (see Table 
1). The majority of geostationary satellite conjunction warnings issued to Canada tend to be warnings for 1) co-
located Canadian geostationary satellites and 2) drifting objects performing simple/slow flybys [8]. Co-located 
satellite conjunction warnings tend to be regarded as lower priority as the spacecraft operator often performs 
eccentricity and inclination control on both primary and secondary satellites in the co-located pair to ensure passive 
safety in their relative orbits. Drifting objects (Slow flyby) tend to be recurring events as several Canadian 
geostationary satellites operate near the geostationary potential well at 105° West. Satellite operators effectively 
colocate with the secondary object in order to reduce collision risk between the objects [10] until the object drifts out 
of the station keeping box. 
 

Table 1: Characteristic Geostationary Flyby Types  
 

Flyby Type Description Secondary Object 
Examples 

Simple Flyby Secondary drifts through box at high relative velocity 
Telstar 401 / SL-12 

Slow Flyby Secondary takes several days to traverse a geostationary 
station keeping box Solidaridad 12 

Elliptical Orbit 
Objects 

Geosynchronous transfer orbit Secondary (flybys with high 
relative velocities 

Geosynchronous Transfer 
Orbit rocket bodies 

Highly Inclined GEO secondary objects with high inclinations >> 1 deg 
which cross several station keeping boxes 

Solar Dynamics 
Observatory 

 
 
For a space-based sensor to perform conjunction derisk observations2, the sensor operators need to consider the 
following timeline complications for responsiveness from the space-based sensor:  
 

• Tasking a space-based sensor generally requires a minimum of ~24 hours due to limited pass opportunities 
from the Sapphire / NEOSSat ground segments. Return observations are generally guaranteed within the 
subsequent 24 hours after acquisition. 

 
• The primary and secondary geostationary objects may not have favorable phase angle geometry for up to 

20 hours. Space-based sensors tend to view within the anti-solar direction with a field of regard of ~60° 
angular diameter. This limits the fraction of the geosynchronous belt available for viewing.  

 
• An active Canadian primary satellite is likely to perform continuous thrusting to maintain station-keeping. 

As shown in the previous sections, post-maneuver estimation using space-based sensors can require up to 2 
post-maneuver tracks (nominally acquired over 2 days) to estimate the new post-maneuver orbit.  

 
Figure 13 shows the approximate timeline of conjunction derisk observations overlaid with sensor tasking 
acquisition and download times for a space-based sensor.  
 

                                                           
2 Conjunction derisk is the active tracking of both the primary and secondary objects in a Conjunction Data Message 
prior to TCA. The intent is to increase the information of their orbits to learn if the risk of collision merits a collision 
avoidance maneuver. 
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