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Comparison of debris environment models (MASTER-2005, 2001, ORDEM2000)
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Abstract
Space agencies of some countries have space debris environment model for design of spacecrafts. These models can estimate
debris flux as a function of the size, relative impact velocity, and impact angle in a spacecraft orbit. However, it is known
calculation results of models are not always consistent with each other. Therefore, international common implementation
process of debris environment model is required. In this paper, as the first step of international standardization of
implementation process of debris environment model, we compared estimation results of debris impact flux in low Earth orbit
calculated by available three debris environment models, namely NASA’s ORDEM2000, ESA’s MASTER2001 and
MASTER2005.
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TLE background
Fragments
SRM dust/slag
NaK droplets
Paint Flakes
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Meteoroids None

Measurement dataModeling �approrch Semi deterministic analysis

Time range

All sources
together
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Yes
Yes
Yes
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Objects
source
terms
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Size range > 1 mm
Altitude range

Table 1 Model characteristics
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(a) Debris diameter > 10 mm
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(b) Debris diameter > 100 mm
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(c) Debris diameter > 1 mm
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(d) Debris diameter > 1 cm

Fig. 1 Flux calculation results of three models against altitude and inclination
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(e) Debris diameter > 10 cm
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(f) Debris diameter > 1 m

Fig. 1 Flux calculation results of three models against altitude and inclination
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Fig. 2 Flux against altitude at inclination 100 deg

(a) Debris diameter > 10 mm (b) Debris diameter > 100 mm (c) Debris diameter > 1 mm

(d) Debris diameter > 1 cm (e) Debris diameter > 10 cm (f) Debris diameter > 1 m
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MASTER
ORDEM2000

Launch 24 January 2006
Lifetime 3 - 5 years

Size Satellite body 6.5 x 3.5 x 4.5 [m]
Solar array paddle 3 x 22 [m]

Orbit
Sun synchronous sub recurrent
Altitude 692 [km]
Inclination 98.2 [deg]

JAXA

Table 2 Specifications of DAICHI9)

Fig. 3 DAICHI

JAXA

Launch 10 July 2005
Lifetime 5 years

Size Satellite body 6.5 x 2.0 x 1.9 [m]
Solar array paddle 5.4 [m]

Orbit Altitude 560 [km]
Inclination 32 [deg]

Table 3 Specifications of SUZAKU10)

Fig. 4 SUZAKU
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Fig. 5 Flux against diameter in the DAICHI orbit Fig. 6 Flux against diameter in the SUZAKU orbit
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Fig. 6 Flux against impact velocity in the DAICHI orbit
(debris diameter > 1mm)

Fig. 7 Flux against impact velocity in the SUZAKU orbit
(debris diameter > 1mm)
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