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ANGWIN, Cambridge, 2016 

Svalbard SuperDARN radar (SvalDARN)

• Industrial cooperation (ConocoPhillips and Lundin)
• Radar construction fall 2015.
• First light – 3rd November 2015.
• Backscatter received!
• Now in commissioning phase

Courtesy of Dag Lorentzen, 2016



ANGWIN, Cambridge, 2016 

Svalbard SuperDARN FOV in relation to 
the auroral oval

• The radar will give an 
advanced real time 
warning of the 
ionospheric 
conditions ahead as 
Svalbard rotates 
beneath the auroral
oval.

• Important for e.g. 
sounding rocket and 
other campaigns.

Courtesy of Dag Lorentzen, 2016
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Space Weather Prediction projects
Part of the Birkeland Centre – 10 year project from 2013



Space Plasma Exploration by Active Radar 
(SPEAR)

Wright et al., 2000

UNIS took over the facility since 2008.



Tromso VHF radar (224MHz) 1986~

Tromso UHF radar (931MHz) 1981~

EISCAT Svalbard radar (500MHz) 
① 32m antenna 1996~
② 42m antenna 1999~

Kiruna UHF radar 

Sodankyla UHF radar 

 EISCAT: International research organization founded in 1975 to undertake fundamental   
research on atmospheric and geospace science with powerful Incoherent Scatter radars
in northern Fenno-Scandinavia and Svalbard.

 Japan: affiliated in 1996 as the first associate member outside Europe with funding contribution   
to the 2nd Svalbard radar.

EISCAT_3D:
Upgrading

Mainland Radars 

VHF radar

UHF radar UHF radar

UHF radar

UHF radar

EUDAT/ROIS Collaborative Data Infrastructure Workshop, 3 March 2016, Tokyo 3 March 2016, Tokyo

European Incoherent Scatter (EISCAT) radar
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EISCAT stands for European Incoherent Scatter, and EISCAT radar are one of the most powerful atomospheric radar system, which covers vast altitude range from 60km up to 1500km.
EISCAT radars are placed in two regions, one in northern Feno-Scandinavia, and the other in Svalbard, high Arctic.
The Core site of the mainland radars is in Tromso, and there are UHF and VHF antennas with transmitters.
Remote sites for UHF radars are located in Kiruna, Sweden and Sodankyla, Finland.




Tx/Rx: 930MHz, 1.7MW
Tx/Rx: 224MHz, 1.7MW

Rx: 930MHz Rx: 930MHz

Upgrade of 
Mainland Radar
（EISCAT_3D）

’ 224MHz ’ 224MHz

: Core Site ESR

Mainland

VHF Conversion, 2013
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EISCAT radars are placed in two regions, one in northern Feno-Scandinavia, and the other in Svalbard.
The Core site of the mainland radars is in Tromso, and there are UHF and VHF antennas with transmitters.
Remote sites for UHF radars are located in Kiruna and Sodankyla.
The EISCAT_3D is the major upgrade project to replace these existing radars.

4.  Recently the frequency protection for UHF was terminated, then these 2 remote sites were converted to VHF system by replacing feed modules 3 years ago.



主局の完成予想図

/R（Core）

Phased Array antennas

（Core）

Core/Remote sites image
©EISCAT ©EISCAT

©EISCAT

Kiruna
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Now here is a visual outlook of the EISCAT_3D radar system. 
EISCAT_3D is a multi-static phased-array system distributed at one active core site and 4 other receiving sites.
4.  EISCAT_3D has been planned to realize the next generation most powerful and advanced IS radar system in the Arctic.





EISCAT Scientific Association

EISCAT_3D : 
– The World First Multi-static Phased Array

The vector measurement by the existing system with dish antennas is possible 
only in these points, but the coverage will expand to these volume instantaneously 
with phased array receiving antenna.
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The vector measurement by the present system with dish antennas is possible only in these points, but the coverage will expand to these volume instantaneously with phased array receiving antenna.
By using multi-static receiving sites, we will get the 3-D volume-metric imaging of plasma parameters with a very short time scale.





EISCAT_3D整備計画
2015
(H27)

2016
(H28)

2017
(H29)

2018
(H30)

2019
(H31)

2020
(H32)

2021
(H33)

2022
(H34)

2023
(H35)

2024
(H36)

整備計画フェーズ
第1段階 第2

段階
第3
段階

第4
段階

＜技術実証＞期間 ＜本格整備＞期間

技術実証システム（ﾄﾛﾑｿ）

主局（ｼｰﾎﾞﾄﾝ）整備

受信局（ﾍﾞﾙｸﾞﾌｫｰｽ）整備

受信局（ｶﾚｽﾊﾞﾝﾄ）整備

オペレーションセンター整備

送信出力倍増（→10MW）

受信局（ｱﾝﾄﾞｰﾔ）整備

受信局（ﾖｯｸﾓｯｸ）整備

＜日本の貢献内容＞

・送信機開発
・技術実証用送信
機製造200台

・電源ユニット1式
・装置コンテナ
開発・製造1基

・現地設置調整
（H29）

・送信機および装置コンテナ

製造年次計画
（計10000台、110基）

H30 1000台、 11基
H31 3000台、 33基
H32 6000台、 66基
・試験システム（1式、H30）
・現地設置調整（H30-32）

＜計画全体の建設経費＞

第１段階 10,940百万円
第２段階 2,717百万円
第３段階 2,242百万円
第４段階 2,245百万円
合計 18,144百万円
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Time Resolution Upgrade 

3D density distribution 
by EISCAT_3D radar

R

EISCAT_3D observation 
T/R

R
RR

Ionosphere

Tx
Rx

Plasma parameter @Height EISCAT EISCAT_3D Upgrade
Ratio

Ne,Ti,&Te@110km 5 s 0.05 s 100

Ne,Ti,&Te@300km 20 s 0.3 s 67

Vector Vi@110km 500 s 10 s 50

Vector Vi@300km 100 s 1 s 100

プレゼンター
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The time resolution of EISCAT_3D will be drastically upgraded as shown in this table.



Current Status on EISCAT_3D Project

1. Site Survey ongoing
- Core: Skibotn (Norway) supported by UiT
- Remote: (1)Bergfors > Kaiseniemi (Sweden), (2)Karesuvanto (Finland)

2. EISCAT3D_PfP (2015-2017: EU-funded) started
- Kick-off meeting 22-23 Oct 2015
- Project staff: Dr. Sathyaveer Prasad, Chief Engineer 

Project administrator, Electrical engineer, Software engineer
- Manufacturing consultant: Consoden AB, Uppsala, Sweden
- Engineering assessment of sub-array beamformer finalizes > Identify vendors 
- Test sub-array system at Tromso site: Integration will start in Sept. 2016

3. Funding Status
- EC: 3.1 MEuro for EISCAT3D_PfP 
- Finland: 12.8MEuro allocated by Finnish Academy
- Norway: 228MNOK allocated by RCN conditionally by the end of 2016
- Sweden: 120MSEK allocated by VR conditionally
- UK: Identified on the Research Council capital roadmap
- China: Proposing for the next 5 year plan
- Japan: Proposing for 2017 budget, Development study is partly funded for 2016

“Letter of Request” from Director-Generals of Nordic Research Councils



UiT FieldstationSkibotn Core site

Skibotn Core site

EISCAT Tromso site
(Ramfjordmoen) 

EISCAT_3D Core site
(Skibotn)

5km
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Site surveys for each radar site are almost completed and the negotiation with local stakeholders are in progress.
This slide shows the core site view near Skibotn in Norway, about 50km southeast of the current EISCAT site.
This place lacated at eastside of high mountains, that is downstream of westerly wind. So we expect to have much more fine weather than Ramfjordmoen, and to observe atmospheric gravity waves just excited by high mountains.
There is a UiT Fieldstation nearby this place, with accomodation facilities up to 38 guests.






2017年8月までに、EISCATトロムソ観測所内にEISCAT_3D主局の１サブアレイ（アンテナ91本）分の装置を
建設し、本設備製造に向けた技術実証試験を行う。
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Sondrestromレーダーの運用を終了し、EISCATレーダー利用に切り替える

現行EISCATレーダー利用とともに、EISCAT_3Dレーダー利用条件について
検討する

NSF研究資金によりEISCAT科学協会に加盟する。準加盟機関として加入し、
EISCAT_3D運用開始後は加盟機関への移行を検討する。

EISCAT_3Dは、他に類のない高性能レーダーとして米国の研究コミュニティ
にも全く新しい科学の機会を提供する。



米国が運営するISレーダー施設
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