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Svalbard SuperDARN radar (SvalDARN) “@ FOR SPACE SCIENCE

Industrial cooperation (ConocoPhillips and Lundin)
Radar construction fall 2015.

First light — 3"9 November 2015.

Backscatter received!

Now in commissioning phase
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Svalbard SuperDARN FOV in relation to g BIRKELAND CENTRe
the auroral oval

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

e Important for e.qg.
sounding rocket and
other campaigns.

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

European Incoherent Scatter (EISCAT) radar

> EISCAT: Internatlonal 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 2" Svalbard 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.
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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.
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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 3D :

— The World First Multi-static Phased Array

Bistatic dish antenna system Bistatic phased array system
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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 3DZE{watiH

2015 | 2016 | 2017 | 2018 | 2019 2021
(H27) | (H28) | (H29) | (H30) | (H31) (H33)

JL [TEE
BlHETE 7z —X 1R FxlFE

< Bt REE > HAfd] < AR > 2

BRI AT L (FAAY)
E/O-K) BiE

ZER NV 74-R) B
ZIER (WLAN L) B
FRL—avt 24—l

(S H AEE (S 10MW) -
SER (TN —1) Bl B
BIER (3% il B

-A{ERER EERSLVREIVTS  JHESAOERZE>
- PR fiTEREAE(E HEFERETE Ik In9
B85 2004 (1100005 . 110%) & 1kbs 1094055 H
-BR1=yM=X  H30 1000&. 11& = 2 R 2 NMTEFH
__ Q b dE ., = L Varadl
<BXROEGAHNBE> EEIATS H31 3000&. 33& & 3 e 2 20285 H

FR¥-SE1E H32 6000%., 66% be b
EHRERE RBURTL0x.H0) 2 ~4ERE 2 240R KM
(H29) - IR E% & ER # (H30-32) &5t 18, 1448 A H

|

pul]]



Time Resolution Upgrade
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The time resolution of EISCAT_3D will be drastically upgraded as shown in this table.


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
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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.
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Investments in Critical Capabilities for

Geospace Science
2016 to 2025

A Portfolio Review of the Geospace Section

of the Division of Atmospheric and Geospace Science

Requested by the
Advisory Committee for Geosciences
National Science Foundation

Report submitted to

George M. Hornberger | Chair, Advisory Committee for Geosciences

Roger Wakimoto | Assistant Director for the Directorate for Geosciences

by the Portfolio Review Committee

Daniel N. Baker, Jorge Chau, Christina Cohen, Sarah Gibson, Joseph Huba, Mona
Kessel, Delores Knipp, Louis Lanzerotti, William Lotko (Chair), Patricia Reiff, Alan
Rodger, Joshua Semeter (GEO/Advisory Committee Liaison), Howard Singer

on February 5, 2016 (corrected April 8, 2016)

Recommendation 7.2. The ISR facility at Sondrestrom should be terminated, and science per-
formed at Sondrestrom should be covered by participation, after peer review, in EISCAT and EIS-
CAT-Svalbard for cusp studies.

SondrestrombL—4 —MEAZ T L. EISCATL—F —F|AIZYIYEZR S

Recommendation 7.4. The GS should investigate costs and contractual arrangements for U.S. in-
vestigators’ access to the existing EISCAT facilities and, more importantly, to the planned EISCAT 3-
D facility (See section 7.4.2 for further details).

IH4TEISCATL—4 —FIA & EBIZ, EISCAT 3DL—F —FIAEMHIZDINT
BEtd 5

Recommendation 7.23. The GS should solicit proposals from the US GS community to form a US
EISCAT consortium that would be funded by a block grant from NSF, initially to join EISCAT as Affil-
iate and eventually as an Associate.2¢ The initial Affiliate status would allow the consortium to gain
experience with EISCAT before making a five-year commitment as an Associate and to develop a
deeper understanding of EISCAT system capabilities when EISCAT-3D becomes operational. Upon
attaining Associate status, the consortium should be tasked with (1) transfer of the EISCAT annual
membership fee to EISCAT-3D and (2) development and administration of a proposal and panel re-
view process for the selection of US EISCAT users. The consortium should develop procedures for
cost-effective grant administration that minimizes the encumbered overhead expenses of multiple
member institutions.

NSFIAE E LK YEISCATRIZHEICINE 5, EMBHEELTMAL.
EISCAT 3D:E ABIRZ I MNBHE~NDRBITERITT 5,

EISCAT-3D is the new world-leading ISR under development. It will give many significant
advantages over the current radars, including:

¢ Phased-array technologies for rapid beam steering (volumetric imaging)
¢ Multiple sites for 3D vector measurements of the ionosphere plasma
¢ Sufficient sensitivity for sub-second measurements of auroral phenomena

e Interferometric capabilities for 100m spatial-scale measurements

Thus EISCAT-3D would provide an unparalleled range of new science opportunities for the
US geospace science community, particularly for measurements requiring small spatial and fast
temporal scales. Observations of cross-scale coupling processes from the micro- to the macro-
scales and vice versa are essential for obtaining deeper understanding of how the geospace system
operates.
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Table 9.1 Recommended Portfolio in 2015 Dollars (x 51M)

Core Grants Program (Pricrity 1) 2005 | 2020 | 2025 | g NOTES
AER() o.14 @ Priorities: (1) Science Grants
MAG (1) Coret 388| 144| 144| 3 | Programs: Space Weather; Facili-
STR (1} 436 ties; EISCAT; Data Systemas: DASL
(2) 1&V: GC Projects. (3) Cu-
Core Grant Total 1438 144 | 14.4 | 33% beSats: EDSS
Strategic Grants Program (Pricrities 1,2, 3) | Change from 2015 to 2020 t 2020/25 budget split between
CEDAR (1) 309 core & targeted and between in-
GEM (1) Targeted' | 143 87 67 dividual programs in core & tar-
geted TED by proposal pressure
it
SHINE () 298 > % New Class 1,2 facilities may be
Space Weather (1) 150 15 = developed via MRI, Midscale (if
IGS 50/ =
Grand Challenge (2) | 15 & ;reated] or MREFC ;wsrdsa ad-
ition may require discontinua-
Cubesat @) 150 10 10 tion of other facilities
FD353) O60| 0&] 06 2 Budget value is 3- or 5-year av-
Strategic Grants Total 1230 123 133 20% erage based on most recent
: award, except AQ which is in the
. b
Class 1/2 Fadilities (Al priority 1) 2015 | 2020 | 2025 last year of a 5-year cooperative
Arecibod 410 1.1 agreement
PEISR © 150 15 b EISEAT}EISEA’I;—;I; Eembe;l;jg
RISR-N® . | 1so| s ecomes Class ty by 2
Class 1 84 ¢ New DASI/Data Systems projects
Sondrestrom 250| 00 become Class 2 facilities by 2025
Millstone Hill” 210 13 4 If AO use for GS research cannot
Jicamarca 135 14 be secured for $1.1M, redirect
gram
AMPERE Classz¢ |92 101 ,q g | °PFISR+RISR-N budget s $3M;
Superiag 015 02 B delineated 50/50 here
CCMC 0.50 0.5 H f New data systems line to absorb
CRRL? niot a facility 1.20 0.0 = MH Madrigal budget by 2020
e & CREL is not currently operating
Class 1/2 Facilities Subtotal 16.88 101 13.2
- e as a facility (Sec. 7.2); it should
New Facilities Programs (Priarities 1, 2) seek future funding from core or
EISCAT (1} Class 1¥ 10 b . tﬂriﬂti‘:: lil" aé'tsnlpmgr;mazdl
To be funded only wi i-
Data s 1 0.5 > L > =
ystems (1) Class 2¢ c tional future GS funding; if NSF 5'{ E 75‘ ]‘E =) "d %) IS [/—9\ —h’ﬁ Eﬁ
DASI (1) 1.6 divests from AQ, its $1.1M
§| Instruments, Facilities 24 budget should be added to the
Innavation & Vitality (2) | £ FE————— .7 1&V Line, a portion of which
=| Sommunity Wodels 03 could go to Midscale Projects
New Facilities Programs Subtotal 5.8 27 * peand Total exceeds the actual
Facilities Total 16.88 15.9 159 36% FY 2015 budget of $43.56M be-
Midscale Projects Line ™ out of budget 4 1-6M/year cause Class 1/2 facilities budg-
5 Reserve 0.43 0.4 04| 1% ets are 3- and S-year averages
(zee note a)
Grand Total * 4399 44.0| 44.0(100%
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