
277

2-4

1

2

3

4

Abstract 

1.

National Aeronautics 

and Space Administration, NASA 1957 10 4 SPUTNIK 1 4500

2007 8 1 US Space Command

31,998 12146
[1].

GEODEEM 100

2.
[2]

0.1

0.9 1.1 39664 - 45314 km

30

Choc[2]

2008 12 31 1186

1 805

This document is provided by JAXA.



JAXA–SP–09–006

278

1

2 2000 1 1 2008 12 31 30

3 2000 1 1 2008 12 31

Inter-Agency Space Debris Coordination Committee (IADC)[3] [4]

2 1 Ekran 2 

(International Designator 1977-092A) 1978 6 25

2 1992 2 21 Titan IIIC Transtage(1968-081E)

NASA ESA 2

10 [5]

33.

3.1.

100

GEODEEM GEODEEM 2009 4.0

GEODEEM

4.0

Ariyoshi[6]

This document is provided by JAXA.



279

2 3

Ekran 2 Titan IIIC

58,000

9,500 Ekran 2 8

1.3

33,000 3,100 .

Titan IIIC 49 4.7

1

2

1 2

Chobotov Reynolds

2

58,000 33,000 

8 49

9,500 3,100 

1.2 10-4 4.0 10-4

This document is provided by JAXA.



JAXA–SP–09–006

280

(1)

(2) 

(3)

2 2

(4)

2

2 1

(5)

(5)

NASA [7],[8]

33.2.

Business as Usual

30

5

1

2008 1 1 TitanIIIC Ekran 2

8 2000 1 1 2007 12 31

8 2000 1 1 2007 12 31

100 5 100

This document is provided by JAXA.



281

4 5 100

6 100 7 100

Business as Usual 100 6

1 36,000 km 0 km 20 km

100

7

2

100 14

This document is provided by JAXA.



JAXA–SP–09–006

282

44.

[1] N. L. Johnson: HISTORY OF ON-ORBIT SATELLITE FRAGMENTATION 14th Edition, NASA 

Orbital Debris Program Office, NASA/TM-2008-214779, 2008. 

[2] R. Choc, R. Jehn: Classification of Geosynchronous Object Issue 11, European Space Agency/ 

European Space Operations Centre, 2009. 

[3] Inter-Agency Space Debris Coordination Committee: IADC Space Debris Mitigation Guidelines, 

2007. 

[4] UN Space Debris Mitigation Guidelines, 2007. 

[5] Minute of the 27th Inter-Agency Space Debris Coordination Committee Meeting, 2009. 

[6] Y. Ariyoshi, T. Hanada: GEODEEM 4.0: Updated Model for Better Understanding GEO Debris 

Environment, The 27th International Symposium on Space Technology and Science, r-2-02, Tukuba, 

Japan, 2009. 

[7] N. L. Johnson, P.H. Krisko, J. -C. Liou, P. D. Anz-Meador: NASA's New Breakup Model of EVOLVE 

4.0, Advances in Space Research, Vol.28, No.9, pp.1377-1384, 2001. 

[8] P.D. Anz-Meador, M.J. Matney: An assesment of the NASA explosion fragmentation model to 1 mm 

characteristic sizes, Advances in Space Research, Vol 34, No. 5, pp.987-992, 2004. 

This document is provided by JAXA.




