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1 March 2007 1630UT1 March 2007 1630UT
Ingemar HIngemar Hääggstrggströöm starts the IPY runm starts the IPY run
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1 MW from eight TV 1 MW from eight TV 
transmitters transmitters 
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42m field42m field--aligned antennaaligned antenna
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Snow removal is a constant choreSnow removal is a constant chore

~42 tons removed~42 tons removed
Job done (for now)Job done (for now)
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Fire in the AVR!Fire in the AVR!

25 August 200725 August 2007
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Essential work to tidy the transmitter Essential work to tidy the transmitter 
Hall before the long runHall before the long run……
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IPY ISR coverageIPY ISR coverage
EISCAT Svalbard RadarEISCAT Svalbard Radar
EISCAT UHFEISCAT UHF

Poker FlatPoker Flat
Resolute BayResolute Bay

SondrestromSondrestrom

Millstone HillMillstone Hill

AreciboArecibo
JicamarcaJicamarca

Courtesy Craig Heinselman, SRICourtesy Craig Heinselman, SRI

IrkutskIrkutsk
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EISCAT Svalbard RadarEISCAT Svalbard Radar
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Irkutsk RadarIrkutsk Radar

Photo: Photo: Institute of SolarInstitute of Solar--Terrestrial PhysicsTerrestrial Physics
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Millstone Hill RadarMillstone Hill Radar

Photo: Photo: Haystack Observatory, MITHaystack Observatory, MIT
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Poker Flat RadarPoker Flat Radar

Photo: Photo: Craig Craig HienselmanHienselman
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SondrestromSondrestrom RadarRadar

Photo: Photo: Craig Craig HienselmanHienselman
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SuperDARNSuperDARN

SaskatoonSaskatoon
…different, complementary, views
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IPY IS Radar Operations
• EISCAT Svalbard Radar operates field-aligned continuously
• Poker Flat Radar operates continuously
• ESR, Millstone Hill, and Sondrestrom run local scans one day every 

two weeks
• Sondrestrom supports the ESR during planned maintenance, etc
• Profiles of electron density, electron and ion temperatures and 

line-of-sight velocity at least once per hour
• Electron densities typically calibrated using simultaneous plasma 

line measurements
• Bi-weekly combined observations also use scans to derive electric 

fields
• Analysed and validated data available through distributed, web-

based, data system (Madrigal) and integrated into various data 
portals

• Close cooperation with other programmes in the ICESTAR/IHY 
portfolio

• Most extensive, and most detailed, dataset describing the polar 
atmosphere ever collected
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IrkutskIrkutsk

Running one month ‘on’, two off, all year

Running one month ‘on’, two off, all year
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PFISR IPY, 1PFISR IPY, 1stst 6 Months6 Months
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EISCAT: Space debrisEISCAT: Space debris
•• Observations in 2005: Observations in 2005: UHF/TromsUHF/Tromsøø (675hours), ESR (24hours)(675hours), ESR (24hours)
•• Observations in 2006: Observations in 2006: UHF/TromsUHF/Tromsøø (378hours), ESR (138hours) (378hours), ESR (138hours) 
•• Since March 13Since March 13thth 2007, continuous observations with the ESR as 2007, continuous observations with the ESR as 

part of the IPY (International Polar Year)part of the IPY (International Polar Year)
EISCAT Svalbard Radar (ESR) results in March 2006 and June 2007

March 2006,

18th-21st

Time [d] 

June 2007,

4th-7th 

Impact of Jan. 11 ASAT test 
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Space debris: March Space debris: March 
•• Epoch: March 13Epoch: March 13thth, 2007, 2007
•• Distinct peaks at 6h and 12h Distinct peaks at 6h and 12h 

UTC, due to a fresh, dense cloudUTC, due to a fresh, dense cloud
•• Well reflected through the modelWell reflected through the model

Sun
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Space debris: August Space debris: August 
•• Epoch: August 23Epoch: August 23rdrd, 2007, 2007
•• Slightly dispersed peaksSlightly dispersed peaks
•• Not very well reflected through Not very well reflected through 

the modelthe model
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AprilApril
•• Red line is the approximate Red line is the approximate 

mean height of the observed mean height of the observed 
F2 peakF2 peak

•• Orange line is the modellersOrange line is the modellers’’
belief of where it should bebelief of where it should be

•• Changing the temperature to Changing the temperature to 
take account of the reductions take account of the reductions 
seen in the long term values by seen in the long term values by 
Millstone Hill accounts for Millstone Hill accounts for 
most of the differences in most of the differences in 
altitude and peak densityaltitude and peak density

•• Climate modellers have Climate modellers have 
suggested that doubling the suggested that doubling the 
amount of greenamount of green--house gasses house gasses 
in the atmosphere would result in the atmosphere would result 
in a reduction in the F2 peak in a reduction in the F2 peak 
altitude of about 40kmaltitude of about 40km
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MADRIGALMADRIGAL

Distributed, free, data access system with extensive user and application 
programming interfaces. www.openmadrigal.org

Data available in popular formats, including flat ASCII files, 

for free download

APIs support program access, including support for VOs

Data available in popular formats, including flat ASCII files, 

for free download

APIs support program access, including support for VOs
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http://cedar-l.hao.ucar.edu/wiki/index.php/Main_Page
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‘Sharing, discussing, comparing, interpreting, 
re-interpreting, resolving controversialissues, and eventually publishing the findings are 
the steps of a typical ISSI activity’

“...space, ground based, and 

laboratory researchers, 

theorists, and modelers.”
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GoalsGoals
•• Capitalise on the unique opportunity represented by Capitalise on the unique opportunity represented by 

the huge increase in data availability during the the huge increase in data availability during the 
International Polar Year (IPY) of 2007International Polar Year (IPY) of 2007--9 to 9 to 
dramatically improve the quality of models and the dramatically improve the quality of models and the 
underlying physical understanding,  and in particular underlying physical understanding,  and in particular 
to develop their capabilities in nowto develop their capabilities in now-- and foreand fore--casting. casting. 

•• Two main threads, the first related directly to the Two main threads, the first related directly to the 
development of the modeldevelopment of the model--data comparison and model data comparison and model 
improvement, and the second related to improvement, and the second related to 
understanding some of the important classes of understanding some of the important classes of 
phenomena revealed by the observational and phenomena revealed by the observational and 
modelling programs.modelling programs.

•• Use the yearUse the year--long ISR runs not just to validate the long ISR runs not just to validate the 
physics of high latitude physics of high latitude ionosphericionospheric models, but also models, but also 
as input data for assimilation models. as input data for assimilation models. 
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The ISSI project
‘Towards more effective physics-based and statistical models of the polar ionosphere’

WS1: 31/10-3/11 2007

Funding from ISSI, 
Norwegian IPY, NSF, 

and participant’s 
organisations

6 papers planned on 
initial results

WS2: 12-17/05 2008

WS3: 27-30/09 2008
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What happens after the IPY?What happens after the IPY?
•• Collected data will be the reference Collected data will be the reference 

against which models and theories are against which models and theories are 
tested for the next 50 yearstested for the next 50 years

•• Studies and collaborations established Studies and collaborations established 
under the drive of the IPY will continue under the drive of the IPY will continue 
and growand grow

•• Thirst for high quality data drives Thirst for high quality data drives 
demand for new, even better, and wider demand for new, even better, and wider 
coveragecoverage
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An IS radar in Antarctica?An IS radar in Antarctica?

Conjugate mapping of the Conjugate mapping of the 
Resolute Bay service areaResolute Bay service area
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Thank you for your attention!Thank you for your attention!
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