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EISCAT’s IPY measurement at Svalbard

March 2007 - March 2008 - March 2009

Latitude 78.15 N
Longitude 16.0 E
Altitude 440 m
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13 Mar 2007 -  10 Feb 2008 

Apr Jul Oct Jan
1−Mar−2007 −− 1−Mar−2008

EISCAT space debris during the IPY 

5060 h  
239 000 unique events

203 000 “strong and long” events

101 good days with 
95 000 strong events
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Range-aliases, gap-effects,
and multiple targets

At analysis-time, this bogus 
range-alias at 1515 km masked
the true target at 1450 km ...
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In the end, the BOGUS target
got to the published results,
while the TRUE target was 
lost.
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Highly variable, and often 
strong, ionospheric clutter

2007-Jun-26 13 LT
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Range-dependent detection threshold
was set according to worst-case conditions
and was kept fixed for the whole campaign.
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Event rate v eff. diameter

Sensitivity

For week 23-29 Jul 2007

6 / 19

N
 /

 h
o

u
r/

 b
in

Effective diameter (m)

S = 864  

median = 7.83E-2  

0.01 0.1 1

0

0.5

1

1.5

Zone 3
1264-1605 km

Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar
4

5

6

7

Date

M
e

d
ia

n
 d

ia
m

e
te

r 
(c

m
)

Zone 2

N
 /

 h
o

u
r/

 b
in

Effective diameter (m)

S = 2845  

0.01 0.1 1

0

1

2

3

4

5

706-1047 km



EISCAT IPY data

The daily and weekly summary plots generated 
during the campaign are on the page

http://www.sgo.fi/~jussi/spade/ipy/index.html
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Also the daily numerical results 
for the 101 “quality days” 
are now freely available via the above page
as ASCII text files (6 MB zip archive).

But ...

http://www.sgo.fi/~jussi/spade/ipy/index.html
http://www.sgo.fi/~jussi/spade/ipy/index.html


The data come with a health warning

1. A largish data set was produced, analysed, and 
published to web automatically.

2. Strong post-detection (post-analysis) selection was 
done to get the final result set.

3. Bogus targets remain, and strong targets may be 
missing. Even strong targets can have quite wrong 
parameters. 
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The ASAT fragmentation event 9 / 19

 

Fig. 4. Distribution of ASAT Debris Pieces on 2007 January 12 at 00:58 

UTC. Within one and one half orbits, the debris cloud is already beginning to 

spread out along a significant portion of the original orbit. 

China was reported to have used a DongFeng-21 (NATO Designation CSS-5) road-mobile intermediate range 

ballistic missile (IRBM) with a payload capacity of 600 kg and a range of 1,770 km to conduct this test (Fig. 5). 

Given the reported capabilities of this system and the relative geometry of FengYun 1C as it passed over the 

Xichang Space Center at the time of the event, it seems that this system would have the ability to have conducted 

this test from this location. Examination of the Xichang Space Center (Fig. 6) at 28 N, 102 E using Google Earth 

shows a raceway with a large pad suitable for launching mobile IRBMs at the northwest end of the complex which 

launches ChangZheng-2 (CZ-2) and CZ-3 space launch vehicles (ChangZheng is Chinese for Long March). 

According to the US Department of Defense, the PRC has 34–38 launchers for the DF-21 and somewhere between 

19 and 50 of the missiles, providing a ready supply for additional tests [4]. The mobile nature of this launch vehicle 

has been a cause for additional concern regarding the potential for other tests or operational deployment. 

 

Fig. 5. DongFeng-21 Road-Mobile IRBM being prepared for launch [3]. 
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Figure 2: Altitude and Doppler-velocity.
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Altitude v Time &
Doppler (color-coded)

10 / 19 ASAT in the weekly IPY plots
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Day-to-day variation ?

19-24 Jan 2008
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Daily event rate v altitude
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Longer-term variation ?

Altitude v Time
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Daily event count13 Mar 2007-10 Feb 2008 
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in two 50 km wide altitude zones

Date

Ev
en

t 
co

un
t

Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar
0

50

100

150

200

250

300
860 km

1460 km

13 Mar 2007-10 Feb 2008 

2007 2008

Daily event count

15 / 19 Longer-term variation 

22121513



Data v ESA Debris Model (1/2)

Altitude v Time
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Altitude v Time
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What is happening ?18 / 19

after 1 orbit after 20 orbits

after 3 months after 4 years

Model of fragmentation at 800 km
altitude, inclination 98.7°

From H.Klinkrad,
Space debris, Models and Risk Analysis,
Springer, 2006, p. 72.

(FY 863 km, 98.65°)

Claud is concentrated at the
Pinch Point & the Pinch Line.

These precess along orbital 
plane at a speed of about 30° 
per month due to the oblateness
perturbation of Earthʼs 
gravity field.
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Worth the (20 k€) effort ?! 19 / 19

  ∼101 ×  24 h “ESA beam-park”

  Results are in public domain

  Includes a major debris event

☺

  Gaps in altitude coverage☹

  Inaccurate parameter estimates; but can’t reanalyze☹
Selection bias against small targets☹

☺

☺


