
IAC CyberSpace Edition 2020

18th IAA SYMPOSIUM ON SPACE DEBRIS (A6)
Modeling and Risk Analysis (2)

Author: Dr. Darren McKnight
Integrity Applications Incorporated (IAI), United States, Darren.mcknight@Centauricorp.com

Dr. Francesca Letizia
European Space Agency (ESA), Germany, francesca.letizia@esa.int

Mr. Stijn Lemmens
European Space Agency (ESA), Germany, stijn.lemmens@esa.int

Dr. Luciano Anselmo
ISTI-CNR, Italy, luciano.anselmo@isti.cnr.it

Dr. Carmen Pardini
ISTI-CNR, Italy, carmen.pardini@isti.cnr.it

Dr. Alessandro Rossi
IFAC-CNR, Italy, a.rossi@ifac.cnr.it

Mr. Christopher Kunstadter
United States, chris.kunstadter@axaxl.com

Dr. Satomi Kawamoto
Japan Aerospace Exploration Agency (JAXA), Japan, kawamoto.satomi@jaxa.jp

Prof. Vladimir S. Aslanov
Samara National Research University (Samara University), Russian Federation, aslanov vs@mail.ru

Mr. Juan Carlos Dolado Perez
Centre National d’Etudes Spatiales (CNES), France, juan-carlos.doladoperez@cnes.fr

Prof. Hugh Lewis
University of Southampton, United Kingdom, hglewis@soton.ac.uk

Dr. Michael Nicolls
LeoLabs, United States, mike@leolabs.space

Ms. Rachel Witner
Integrity Applications Incorporated (IAI), United States, rawitner@gmail.com

Ms. Dan Shen
Beijing Institute of Aerospace Systems Engineering, China Aerospace Science and Technology Corporation

(CASC), China, freepony@126.com
Dr. Jing Liu

Chinese Academy of Sciences, China, lj@earth.sepc.ac.cn
Dr. Andrey Baranov

Keldysh Institute of Applied Mathematics of RAS, Russian Federation, andrey baranov@list.ru
Dr. Dmitriy Grishko

Bauman Moscow State Technical University, Russian Federation, dim.gr@mail.ru
Mr. Vincent Ruch

Centre National d’Etudes Spatiales (CNES), France, Vincent.Ruch@cnes.fr
Mr. Wang Dongfang

Chinese Academy of Sciences, China, wangdongfang@nao.cas.cn

KEYNOTE: IDENTIFYING THE 50 STATISTICALLY MOST CONCERNING DERELICT OBJECTS

1

Paper ID: 55502
oral



IN LEO

Abstract

While debris mitigation guidelines began in earnest in the 1990’s and space traffic management (STM)
activities are accelerating, substantive debris remediation efforts (i.e., operations) have been nearly non-
existent to date. The reticence of the space community to execute debris remediation activities is primarily
due to two reasons: 1. the cost of debris remediation alternatives is uncertain, but probably expensive,
and their performance unproven; and 2. the urgency for debris remediation has not been expressed
in a multi-national forum. This paper addresses the latter issue (i.e., highlighting the need for debris
remediation) but will hopefully also motivate individuals, companies, and governments to develop a wide
range of remediation options that are both operationally effective and reasonably priced.

This paper describes several processes for identifying the debris objects on-orbit that pose the most
significant potential risk to the operational satellites now and in the future. The characterization of this
debris-generating potential is assessed by identifying the individual objects that either currently pose the
greatest debris-generating potential and/or if removed would reduce the risk the most if they remediated
(i.e., removed or prevented from colliding with each other). The processes used to generate a list of the
top 50 statistically most concerning (SMC) objects are outlined identifying the critical assumptions made
and the key factors to determine this “hit list” for large derelict debris objects left on-orbit. The results
of the multiple international processes are compared and a consolidated list is provided. It is found that
the three primary factors used by these processes are mass, encounter rates, and persistence. Of the top
50 objects, the ones included in all of the approaches are identified, a consolidated list is created, and the
significance of the consolidated list is discussed.

It is hoped that this international assessment to identify the SMC objects provides a relative assessment
for which objects need to be removed but also highlights the substantial risk these objects pose to the
spacefaring world in an absolute sense.
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