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Study on polar atmosphere and space environment
opened by EISCAT and EISCAT 3D radars
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プレゼンター
プレゼンテーションのノート
EISCAT radars are located in two places, one in northern Feno-Scandinavia and the other in Svalbard.

Core site of the mainland radar is in Tromso, and there UHF and VHF antenna with transmitters.
Remote sites for receiving only of UHF radars are located in Kiruna and Sodankyla, Finland.

4.  Since the frequency protection for UHF has not been valid since 2years back, 2 remote sites were converted to VHF radars by replacing feed modules last year.
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EISCAT database in NIPR

Uniform and user-friendly database is essential for study of long-term trends and
collaborations with other ground-based observations.
EISCAT database has been developed to make users accessible on the web:

http://133.57.20.115/www/eiscatdata/
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I EISCAT database in NIPR

EISCAT Svalbard radar (The photo was taker in August 2001}
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Arctic environment research center & Polar research science database
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CDF files What's new?
KMZ files ® Almnst all data were updated (January and Februany, 2012)
® COF data for TOAS plots are added. This is a part of the [UGOMET project .
ﬂﬂﬂﬂﬂﬂﬂﬂ (May, 2011)

SSSSSSSS ® All data lists were updated. (April, 2011)
* (ld uhf data (1 5851 558) were arahveed ard added to the datakase. (April,

2011)

abservations  Almost all deta were updated. (December, 2010 and Narch, 2011)
® 3D ion velocity and conductivity data were updated. [August, 2010) =
Last update Contact on this page: Yasunobu Ogawa
2012-3-11 E-mail: yogawa fat) nipr.ac.jp Teli+81-42-512-0664

- KST UHF/VHF radar data : 1981-2015
-EISCAT Svalbard radar data: 1996-2015
(Ne, Ti,Te, Vi, E-field, Conductivities,...)

To make the database, we use:
» 4 \Norkstations
(CPU: Dual Xeon or Core i7)
for data analysis, web server,
and license server

» 20 NAS (7 or 8 HDDs each,
RAID5/6/10, Gigabit Ethernet),
as file servers.

Data storage capacity:
~200TB In total



プレゼンター
プレゼンテーションのノート
Other GB and satellite observations.
Network Attached Storage (NAS)


Volume of EISCAT data

All rawdata (ACF data) EISCAT rawdata (-2015):

1TB
; ~42 TB (~38 TB in NIPR)
EISCAT analysed data
(-2015): ~6 TB in NIPR
1TB

As a reference:
NIPR optical and radio wave

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

Rawdata volume of EISCAT for Sep. 1981 - April 2013.
(Note: Only CP and SP(NI) data in 2012 and 2013)

- Total volume of Tromsg UHF rawdata (ACF data) in 2011: ~2 TB
- EISCAT 3D (continuous run (x ~4) & multi-beam (x ~50)): ~400 TB/year ?


プレゼンター
プレゼンテーションのノート
As a reference, size of NIPR optical and radio wave data at TRO/LYR for 3years is  about 50 TB in total.
It is quite large, because most of them are 2-dimensional imaging data.
Vertical axis is written with logarithmic scale.
This is a simple estimation.


Search and visualization on

EISCAT database

http://133.57.20.115/www/eiscatdata/

by EISCAT datebase in NIFR. '
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CDF files What's new?
KMZ files o Almost all data were updated. { January and February, 2012)
————— ® CDF data for TDAS plots are added. This is a part of the [UGONET projpct
Japanese (Mamzm”
ELaCAESE o Al data lists were undatec. (April, 2011)
e ® Ol ubf chata (15851 568) wers arahyssd and added to the database. (April
NIPR optical o011

ohsEryanon: | o Alrost all data were updsted. (Decerrber, 2010 and March, 2011)

30 ion velocity and conductivity data were updated. (Auguet, 2010) |
Contact on this page: Yasunobu Ogawa

2012-3-11 E-mail: jogawa ata mer.ac‘jp TeI:+Bl-42-5£-0664
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UDAS of IUGONET

http://www.iugonet.org/en/

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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TDAS/UDAS-GUI tool (IUGONET leaflet) An example of CUI plots of EISCAT and
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.


プレゼンター
プレゼンテーションのノート
TDAS is known as an analysis system for THEMIS project. 


Procedures for database building

EISCAT rawdata

(Matlab binary) | EISCAT sites or HQ

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
— pd 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

|
e —

On Web * Conjunction Event Finder


プレゼンター
プレゼンテーションのノート
This flowchart shows Procedures for making the database.
First we download …
Everyone can access these data via web.
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プレゼンター
プレゼンテーションのノート
These plots show the Solar activity dependence of ion upflow.
From top to bottom, 
annual variations of occurrence frequency of ion upflow, upward ion flux, 
starting altitude of ion upflow in black, 
and altitudes of electron density peak in red and blue.

Here are solar maximum periods.
We can see High upflow occurrence around solar minimum
High upward ion flux around solar maximum
Starting altitude of ion upflow also changes as altitude of electron density peak changes

From these observational results, 
we understand the solar activity affects long-term variations of the ion upflow occurrence 
because it modulates the density of neutral particles, the formation of the density peak in the F-region, 
and ion-neutral collision frequencies in the ionosphere.

For this study we used FA ion velocity data up to 600 km altitude because of limited height coverage of the radar.
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プレゼンター
プレゼンテーションのノート
これまでのMTI領域の長期変動の研究について、簡単に触れますと、
中間圏では、ライダーを用いた温度変動の研究が、
熱圏では、低軌道衛星を用いた中性大気密度や組成の変動の研究、
電離圏では、イオノゾンデなどを用いた電離圏高度と密度の研究が行われています。
こちらの図は、地球温暖化に伴う大気温度と電子密度の変化の特徴を示した図ですが、
上層大気の温度は下がり、電離層高度も下がり、ボトムサイドの電子密度が増加することが言われています。


2119 EISCAT’s IPY measurement at Svalbard

32m steerable
dish
pace debris
| receiver

28 May - 4 June 2007

March 2007 - March 2008 - March 2009

Latitude 78.15 N
Longitude 16.0 E
Altitude 440 m

42m fixed,
elevation 82

azimuth [8]
dish




Spreading of debris after a
typical fragmentation
event (model calculation)

Assumed: Spherically symmetric breakup on an
altitude 800 km, inclination 98.7° orbit.

Source: H. Klinkrad,
Space debris, Models and Risk Analysis, p. 72.
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PFISR: Images of the Aurora in 4-Dimensions (3-D images v. time) (Heinselman, 2013)
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Antenna Array with support structure

1. EISCAT_3D Radar Amay Sub-array
108 Sub-arrays

B1 Antenna elements/Sub-amay
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