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Operation costs 2008:   3.2 M EUR

VR
16 %

DFG
5 %

EU
12 %

Other
8 %

CRIRP
7 %

NIPR
4 %

STFC
11 %

RCN
16 %SA

10 %

AARI+CNRS
11%

3/30



The Past



Mandeville, Riboni, Blelly
Adv. Space Res. 16, 11, 1995

Interpretation of EISCAT
radar data for orbital debris study

The beginning4/30
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REAL-TIME

SMALL-SIZE SPACE DEBRIS DETECTION

WITH EISCAT RADAR FACILITIES
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experiment date hours events

Tau2 FA 9-13 Nov 04 100 1520

Manda FA 11-13 Aug 05 51 800

Tau2 4-park 7-29 Sep 05 545 5150

Tau0 42m 10 Nov 05 24 650 

Manda FA 17-20 Nov 05 79 1350

Tau2 FA 13 Mar-6 Apr 06 387 6820

Steffe 42m 17-23 Mar 06 138 5240

Steffeleo 32m 8-9 Jul 06 24 1660

Total 1296 23190

Measurements prior the International Polar Year7/30



13 Mar 2007 -  10 Feb 2008 
5060 hours  
239 000 events

8/30 Measurements during the IPY



Measurement strategy

•Piggy-packed measurements
•Dedicated receiver back-end
•Coherent integration in data processing

9/30



•Two latitudes (70 and 78 N)
•Three wavelengths (1.33 m, 0.60 m, 0.32 m)
•4+2 antennas
•Long time series (up to a year... so far)
•Decent detection sensitivity (3-4 cm @ 1000 km)
•Magnetic field aligned pointing direction
•Only statistical info on RCS
•Gaps in altitude coverage in standard measurements

Measurement characteristics10/30
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1350 debris events

3650 meteor events
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EISCAT space debris during the IPY13/30
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EISCAT space debris during the IPY14/30



Daily event rate v altitude
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EISCAT space debris during the IPY15/30



Altitude v Time
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in two 50 km wide altitude zones
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Altitude v Time
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Altitude v Time
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The Present



New gapless measurements

• Also D-, E- and F-region ionospheric measurement

• 16000 km gapless Space Debris, meteor head echoes

• Non-uniform interpulse period in transmission

(Vierinen 2009)
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COSMOS - IRIDIUM

14-15 Feb 2009
Tromso UHF
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(Cortesy of H Krag)

14-15 May 2009  (UT)

 UHF Observation (Range vs. Time)
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Detection ranges

14−15 May (UT)
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The Future



•Design Study 2005-2009
•Preparatory phase 2010-2013
•Construction 2014-2015
•Operation 2015-

EISCAT 3D Next generation European
Incoherent Scatter Radar system25/30



The EUROPEAN Next-Generation Incoherent Scatter Radar proposal EISCAT_3D 
was accepted on the ESFRI Roadmap of Large-Scale European Research 

Infrastructures for the next 20-30 years.

EISCAT 3D26/30



National applications
– Swedish universities’ joint national 

infrastructure application 29.4.2009
• 2 receiver sites
• one small Tx/Rx

– Norwegian users sent application 
4.6.2009

– Finnish users sent application 23.9.2009
• 400 000 EUR
• prototyping a software radio and distributed 

computing solution in 50 MHz radar
• for

EISCAT 3D: breadboarding27/30



 ace Weather
 Space Weather
 Coupling between lower and upper atmosphere
 Space debris

Orbital elements
 Meteors
− Orbits
− Meteoric input

 Planetary Radars
− Near-Earth Objects

 Solar Wind measurements (and coronal radar)
 a
 c

EISCAT 3D: science goals: space environment 28/30
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~ Core array parameters

- 16000 element filled circular 
array (120 m diam.)

- 300+300 W solid state 
transmitters

- Freq. ~ 235 MHz

- Inst. 1 dB bandwidth ~5 MHz

- Arbitrary waveform modulation

- Beam width ~0.6 degr.

- 20 % duty cycle

EISCAT 3D & space debris

- 190 K noise temp. on 
reception

Detection sensitivity

at 1000 km range

29/30



Space Surveillance System

S
pace surveillance is the detection, 

correlation, characterisation and orbit 

determination of objects in space. At

present, only the USA and Russia have this

operational capability with a routinely updated

space object catalogue. Plans are now being

discussed for a future European Space

Surveillance System and, for eventually, a

‘Space Situation Awareness System’. 

Introduction
While some European radar and optical

facilities exist for tracking and imaging

space objects, Europe has no systematic,

operational capability for space

surveillance, and is therefore strongly

dependent on external information,

mainly from the USA. 

Following an ESA Council Resolution

(ESA/C(89)24) calling for a risk

assessment of spaceflight, two tasks

were identified : the acquisition of space

object data and the analysis of the

feasibility European space surveillance

capability. 

The latter task became the respon-

sibility of the European Coordination

Group on Space Debris. Its members

(BNSC, CNES, DLR and ESA) were

asked to do a feasibility study for a

Heiner Klinkrad 

Ground Segment Engineering Department,

Directorate of Operations and Infrastructure,

ESOC, Darmstadt, Germany 

Richard Tremayne-Smith 

British National Space Centre (BNSC), London,

UK 

Fernand Alby 

Centre National d’Etudes Spatiales (CNES),

Toulouse, France 

Detlef Alwes 
Deutsches Zentrum für Luft- und Raumfahrt

(DLR), Bonn-Oberkassel, Germany

esa bulletin 133 - february 2008 43The EISCAT radar on Svalbard. This and similar

radars could form the basis for a European

space surveillance network (Y. Rinne)
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No
Connection

yet

between

EISCAT (3D)

and

SSA
Preparatory
Programme

EISCAT & SSA30/30


