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> EISCAT: International research organization founded in 1975 to undertake
fundamental research on atmospheric and geospace science with powerful
Incoherent Scatter radars in northern Scandinavia

> Japan affiliated in 1996 as the first associate member outside Europe
with fundmg contrlbutlon to 2nd IS radar in Svalbard

UHF radar
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EISCAT Svalbard radar

(1) 32m antenna 1996~ |
@) 42m antenna 1999~ . .1

Kiruna UHF radar '




Relevant Facilities
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All rawdata (ACF data)

Size of EISCAT rawdata from Sep. 1981 to April 2013.
(Note: Only CP and SP(NI) data in 2012 and 2013)

EISCAT rawdata:
~30 TB (~25TB in NIPR)

EISCAT analysed data:
~4 TB in NIPR

(As a reference)

Size of NIPR optical and radio

wave data at TRO/LYR (2010-):
~50 TB in total

- Total size of Tromsg UHF rawdata (ACF data) in 2011: ~2 TBytes
- EISCAT 3D (continuous run (x ~4) & multi-beam (x ~50)): > ~500 TBytes/year?



EISCAT rawdata

EISCAT sites or HQ

(Matlab binary)
download via Internet, or copy in portable HDDs
v guisdap
EISCAT rawdata Analysed data Analysed data
—> —>
(Matlab binary) (Matlab binary) (ASCII format)
Resolution: Resolution: 1,2,5-min, 1-day file
A few sec 60-min, a few sec,.
NIPR Using IDL
— P v

Metadata and analysed | | Analysed data | |Summary plots
data (CDF format) (KMZ format) (ps, pdf, png)

1-day file 1-day file 1-day and 2-hours
For IUGONET For Dagik For CEF
I I
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On Web



Construction of uniform and user-friendly database is important and valuable for
ivestigations of long-term trends and collaborations with other GB observations.
Such an EISCAT database has been developed and available on web:

http://polaris.nipr.ac.jp/~eiscat/eiscatdata/
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Iﬁ EISCGAT database in MIPR, | + |

EISCAT
Japan HP

Database HP
Data Finder
Data lists

Ne,Te,Ti,¥i

3D velocity
Conductivity
CDF files What's new?

KMZ files * Almost all data were updated. (January ard February, 2012)

EISCAT Bvaibard radar (Tha photo was takern in August 2001}

Mational Institute of Polar Research
Arctic environrrent research center & Polar research science database

» COF data for TDAS plots are added. This is @ part of the ILSOMET project .
Japanese (M, 2011)
EISCMTSE o Al data lists were updated. (April, 2011)
N o Olef Uk clata (198515858 were arabysed ard added to the datakase. (April,
NIPR optical 2011)
olisEnyd 5Ot ® Alrost all data were updated. (Decermber, 20010 ard March, 2011)
® 3D Jon velocity and conduct ivity data were undated. (Aumust, 2010] Ihd
"‘;;;2“_";_&;;' Contact on this page: Yasunohu Ogawa

E-mail: yogawa (at) nipr.ac.jp Tel:+81-42-512-0664

I EISCAT database in NIPR l

- KST UHF/VHF radar data : 1981-2013
- EISCAT Svalbard radar data: 1996-2013
(Ne,Ti,Te, Vi, E-field, Conductivities,...)

To make the database, we use

6 work stations
(CPU: Dual Xeon or Core 17)
for data analysis, web server,
and license server

14 NAS box (7 or 8 HDDs each,
RAIDS5/6/10, Gigabit Ethernet),
as file servers.

Data storage capacity:
~180TB 1n total



http://polaris.nipr.ac.jp/~eiscat/eiscatdata/
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I EISCAT database in NIPR

EISCAT
Japan HP

Database HP

Data Finder
—

Data lists

Ne,Te,Ti,¥i

EISCAT Svalbard radar (The phote was taken in August 2001}

3D velocity

National Institute of Polar Rese:
Arctic enviranment ressan regearch science database
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L CDF files What's new?
KMZ files updated. (January ard Febrary, 2012)
o COF data for TDAS plots are adde weselela LT [t
Japanese (May, 2011) —

EISCAT 5P o Alldata lists were updated. (April, 2011)

o Old urf data (15851998 were aralyeed and added to the database. (April
)

o Alrst all data were updated (Decerber, 2010 and March, 2011)

¢ 30 ian velocity ard conductivity data were undated. [August, 2010)

NIPR optical
ohservations

Last update:

P Contact on this page: Yasunobu Ogawa

E-mall: yogawa (at) nior.ac.ip Tel+81-42-512-0664

These tools are all
available on web

Conjunction Event Finder
(CEF)

CDF format files for
IUGONET

KMZ format files for
Dagik



The CEF 1s a Web tool for seamlessly browsing quick-look (QL) data from many
different kinds of satellites and ground-based instruments in solar-terrestrial physics.
This tool is powerful in finding interesting events of conjunction observations by

satellites and ground-based instruments.
Conjunction Event Finder for EISCAT
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The IUGONET developed an integrated analysis system known as “UDAS,” which provides
time-series plots and an analysis of various ground-based observation data. UDAS has been

released and can be downloaded from website.
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An example of screenshot of the TDAS/UDAS- An example of CUI plots of EISCAT and
GUTI tool (from IUGONET leaflet) other data using TDAS/UDAS

TDAS/UDAS consists of CUI and GUI tools. The GUI tool (works on a free IDL Virtual
Machine) provides an intuitive operation for IDL beginners. The free IDL Virtual Machine
allows any users without a paid IDL license to use the GUI tool.



Geospace.

EISCAT 3D project was included on
the EU ESFRI (European Strategy
Forum on Research Infrastructures)

road map (announced in December
2008: 44 projects).

EISCAT 3D is the upgrade of the
existing EISCAT facility, which
provides state-of-the-art radar facilities
to study various processes taking place
in Earth’s atmosphere. Japanese
scientists are also interested in this
project and make active efforts toward
the realization of this project.
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Skibotn Norway 69°20'N, 20°20'E EENE
Bergfors Sweden 68°10'N, 10°48'F SR
Karesuvanto  Finland  68°20'N, 22°28'F [ RN DL E s
Andenes Norway 68° 8'N, 15°52'E ,- SR :
Jokkmokk Sweden 67° &4'N, 19°35'E o -

Ramjordmoen  Norway 69°35°N, 19°14°F



Bistatic dish antenna system

Altitude (km)
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Current way of observations
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New way of observation by EISCAT 3D.
(EISCAT3D Science cases

Comparative speci\ﬁ@ation

parameters@height EISCAT  EISCAT 3D ratio
Ne,Ti,&Te@110km 5 sec 0.05 sec 100 § EISCAT 3D with 10 MW and
two remote sites.
Ne,Ti,&Te@300km 20 sec 0.3 sec 67 (from Sweden’s proposal)
Vector Vi@110km 500 sec 10 sec 50
Vector Vi@300km 100 sec 1 sec 100




Conditions Expected Performance

-1 core site + 4 remote sites *Inside 100 km diameter at 300 km,
10 MW we can obtain ion velocity vector
5% error every 1 sec, electron density every
*Ne in the E/F-region:2/5 X 10! m-3 less than 0.01 sec

Isotropic parameters 300 km Velocity 300 km

V] 1 2
log1gl integration time [s] ) 0 i

2 3
logqgl integration time [s] )
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Several TB/s

T—AARE
>1000 TB/year

Network 10 Gbit - 100Gbit

Skibotn Andoya
Site 1 -
(Core) Site 2

e-Infrastructure
Centre #1

Tromso

Operations

Bergfors

Karesuvanto Jokkmokk

Site 3

Site 4

Center

Site 5

e-Infrastructure
Centre #2

Figure 20: lllustration of a distributed EISCAT_3D data centre. In this case the
archived data is redundantly stored on the two participating centres. Blue and
red lines indicate dedicated network links. The dashed green box encloses the
distributed data centre. In this case the portal floats around — providing a single
portal for the entire data center. The EISCAT_3D operations centre is prefarably
co-located either with one of the e-infrastructure sites, or possibly the core-site.
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HDF5 % FAL\f= OpenRadar standard 74— vk EL T, #4470
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EISCAT 3D data levels.

Data | Type of data Produced at Storage  Format

level

0 Sampled an- Antenna None Binary
tenna voltages  groups

1a Ring buffer  First stage 3 months OpenRadar HDF5
data beam former

1b Beam-formed Second stage 3 months OpenRadar HDF5
data beam former

2 Time integrated  Site Archived OpenRadar HDF5
correlated data

3a Physical para- Site Archived OpenRadar HDF5
meters

3b 3D voxel para- Data center Archived OpenRadar HDF5
meters

4 Derived geo- Users EISCAT to be informed
physical para-
meters

Technical Description vi&kY



AA—=D TR 3DA A=V T—REESH[RILTHM?
YIEE B(xyzft) ZER(=XRIT). BKE. FIDEEZ
NEIALs, PMSE, PMWE, Meteors, Electron density inside Aurora,

Space debris, Atmospheric waves & turbulence.

0601 2009@14:57:04 R=145.km

Figure 4. Cross section of simulated brightness data at a given range of R
L3

= 145 km.



The EU FP7 ESPAS Project: Near Earth space data infrastructure for e-science

Cluster, EISCAT, GIRO, DIAS, SWACI, CHAMP, SuperDARN,
FPI, INGV, SGO, DTU, IMAGE, TGO, IMAGE/RPI, ACE, SOHO,

PROBA2, NOAA/POES

efc.

http://www.espas-fp7.eu
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