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DISCOS 

• Database and Information System Characterising Objects in Space 
• Launch, spacecraft and orbit information of all unclassified launches 
• Developed in 1989, continuously maintained and upgraded since then 
• Object mass, shape, dimensions, cross section, owner, mission 

objectives, image, lifetime prediction 
• Detailed physical properties of launch vehicles 
• Detailed information on fragmentations 
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DISCOS in Numbers 

As of 7. March 2015 DISCOS comprises: 
• 41379 objects (17805 in orbit) 
• 15408 with physical properties (6386 in orbit) 
• 7272 payloads (4127 in orbit) 
• 5413 rocket bodies (1944 in orbit) 
• 28632 debris pieces (11675 in orbit) 
• 296 launch vehicles (including failures) 
• 278 fragmentations 
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Applications Based on DISCOS 

Example applications based on DISCOS data 
• Orbital lifetime and re-entry predictions 
• Statistics 
• Reports 
• Collision avoidance 
• Active debris removal target identification 
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Web Based Tools 

• Making our products available to the public 
• Already existing front-ends for 

• Downloading DRAMA and MASTER (SDUP) 
• Accessing Oriundo for casualty risk estimations (SDUP) 
• Getting our solar activity predictions (SOLMAG) 
• Browsing DISCOS (DISCOSweb) 

• Front-ends currently in development for 
• Automatic querying of DISCOS (REST API) 
• Re-entry predictions 
• Fragmentation event analyses 
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Space Debris User Portal 

• Download portal for 
• DRAMA 
• MASTER 

• Access to Oriundo 
• No country limitation 

https://sdup.esoc.esa.int 

 

https://sdup.esoc.esa.int/


Quirin Funke | 07/03/2016 | Slide  7 

ESA UNCLASSIFIED - For Official Use 

The DRAMA Software Tool Suite 

 
“The aim of DRAMA is to support the objectives of the ESA Space Debris Mitigation 
Requirements by enabling satellite programs in Europe to assess their 
compliance with the recommendations contained in that document.” 

 
ARES 
Assessment of Risk Event Statistics:  
Analyse requirements for collision avoidance manoeuvres expected for a mission. 

 
MIDAS  

MASTER (-based) Impact Flux and Damage Assessment Software:  
Modelling of the collision flux and damage statistics for a mission. 

 
OSCAR 
Orbital Spacecraft Active Removal:  
Analyse disposal manoeuvres of spacecraft and compliance with ESA’s mitigation 
requirements. 

 
CROC 

Compute projected cross-sectional areas of complex bodies 
 

SARA (upgrade in development) 
Spacecraft Entry Survival Analysis Module (SESAM):  
Modelling the re-entry of a spacecraft. 
Spacecraft Entry Risk Analysis Module (SERAM):  
Assessing the on-ground risks of objects surviving re-entry. 
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The MASTER Software 

• Meteoroid  And Space Debris Terrestrial 
Environment Reference Model 

• Statistical flux analysis ( especially for long-
term missions) 

• Determination of averaged collision rates 
• Generates input to analyse probability of 

failure 
• Planning of missions 
• Describes the space debris environment 
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Oriundo 

• Population density 
prediction model 

• Based on 
• Gridded Population of 

the World 
• UN world population 

predictions 
• Compute 

• Casualty probability 
• Casualty cross 

section threshold 
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SOLMAG 

• Solar activity records 
and predictions 

• Daily historic records 
• Daily prediction for 

28 days 
• Monthly predictions 

for 98 years 
• Updated daily based 

on NOAA data 

https://static.sdo.esoc.esa.int/SOLMAG/ 

https://static.sdo.esoc.esa.int/SOLMAG/
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DISCOSweb 

• Web interface to DISCOS 
• Browse information on: 

• Objects 
• Launches 
• Launchers 
• Launch Sites 
• Launching nations 
• Launching organisations 
• Fragmentations 

• Many search options 
• Diagrams 

https://discosweb.esoc.esa.int 

https://discosweb.esoc.esa.int/
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DISCOSweb – Object Information 

• Detailed concatenated information on one page 
• Direct access by name, COSPAR ID or SATNO 
• Search by 

• Orbit type 
• Perigee and apogee altitude 
• Inclination 
• Mass 
• Average cross section 
• Launcher 
• Launch site 
• Launching country 
• Launch date 
• Re-entry date 
• On-orbit / re-entered 
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DISCOSweb – Object Information 
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DISCOSweb REST API 

$ curl -u user:password https://discosweb.esoc.esa.int/api/objects/39634 

{ "satno":39634, 

  "cosparId":"2014-016A", 

  "name":"Sentinel-1A", 

  "objectClass":"Payload", 

  "mass":2157.0, 

  "shape":"Box + 4 Pan", 

  "length":1.6, 

  "height":3.42, 

  "depth":21.04, 

  "xSectMax":57.919, 

  "xSectMin":2.56, 

  "xSectAvg":23.4875, 

  "xSectRcs":10.6944, 

  "country":"EUROPEAN SPACE AGENCY (ESA)", 

  "reentryEpoch":null, 

  "visMagnitude":null, 

  "organisation":"European Space Agency" 

} 

 

 

• RESTful Application Programming 
Interface 

• Returns data in JSON format 
• Easy to interface in programs 

and scripts 
• Currently in closed beta testing 
• Release planned within the next 

months 
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Re-entry Front-end 

• Currently in development 
• Daily updated re-entry 

predictions 
• Subscription to re-entries of 

interest 
• Advanced service with more 

detailed predictions available for 
national alert centres 

https://reentry.esoc.esa.int 

https://reentry.esoc.esa.int/
https://reentry.esoc.esa.int/
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Re-entry Front-end – Preview 
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Re-entry Front-end – Preview 
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Re-entry Interface – Preview 
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Fragmentation Front-end 

• Currently in development 
• Details on recent fragmentations 
• Compute risk increase of a 

fragmentation 
• Based on MASTER model 
• Determine effect on your satellite 
• Updated as soon as new 

fragments appear in the 
USSTRATCOM catalogue 

© ESA 2013 

https://fragmentation.esoc.esa.int 

https://fragmentation.esoc.esa.int/
https://fragmentation.esoc.esa.int/
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Fragmentation Front-end – Preview 



Quirin Funke | 07/03/2016 | Slide  21 

ESA UNCLASSIFIED - For Official Use 

Fragmentation Front-end – Preview 
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Summary 

• Already existing 
• SDUP with DRAMA, MASTER and Oriundo 
• SOLMAG 
• DISCOSweb 

• In development 
• DISCOSweb REST API 
• Re-entry front-end 
• Fragmentation front-end 

• One account for all front-ends in the future 
• Reduce account limitations where possible 
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