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Antenna arrangement has been changed in 2012
to avoid severe snow accumulation.
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PANSY Radar & the Data Archiving System

PANSY Radar

Data Archiving System (PANDA)

Antennas & Power Amps:
Main 1045
FAI (Aux) 24
Aperture 18326 m?
Transmital Pow.
at peak: 500kW
onave: 25kW
Frequency: 47.0 £ 0.5 MHz
Digital Receiver:

Main: 55 ch
FAI Aux: 8 ch
N\
Radar Output
Data Rate

Regular: 4.3 GByte/day
High-Speed: 1.0 TByte/day

/At Syowa, PANSY Obs. hut:
Sever: 14
Storage:
At Syowa, Data Proc. Blt:
Sever: 4
Storage:

Server: 9
Storage:

At Univ. Tokyo
Sever: some
Storage:

At Kyoto Univ.
Storage:

\

At NIPR (Tachikawa Campus)

500 TByte

200 TByte

400 TByte

500 TByte

100 TByte

Reduce data are transferred through the satellite.
The full data set is transported on RAID HDDs by the ship once a year.




Real Time Data Processing System

Multiple data processing scheme can be applied
realtime in parallel.

Ordinary data flow

Regular
1 data
Data taking software
Parallel data flow 5 Regular

In|parallel High resolu

» tion data
New data taking software @

To be performed with 44-core computers from December 2019. ‘




PANSY Archiving System (PANDA)
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Parallel Data Processing
Quick-look, Archiving

Synchronous Transfer (Satellite-Optimized)
Automatic Re-Route in Error

Automatic Consistency Check

Automatic Recovery

Database Management

Web—based' GUI PED\éc
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in Syowa Station

inJapan

[ Observation (Radar) ]

Oth Stage Data (Time Series)

PANDA System

Typical Data Processing

Scheme

Vs

15t Stage Data (Time Series)

2nd Stage Data
(Integrated Spectra)

Quick-Look
Images

Transfer via Satellite, Distributed
Archive, QL WEB

3MB/min@Regular Obs.

I Realtime Data Processing

Integrates to 400kB/min

QL Snap-shot images
Quick Physical Estimate
Daily, Weekly, Monthly

Synchronous Transfer
Distributed Data Management

‘ ¥

3rd Stage Data (Physical Value)

A 4

[ Public on the web site J

HDDs are hand-
carried to Japan.



PANSY QuickLook

for Real Time and Archived Data

P Time-Height Images

Quick-Look Viewer (Time—Height Section)

Spectra

& Find Images By Date

26

10

17

24

31

Mo

avascript:void(0)

Tu

28

29

13

20

27

Th

30

14

21

28

Fr

15

22

29

16

23

30

Time-Height

L]

Parameter

Observation Time (UT)

V¥V Beam Echo Images

Observation List

Auto Refresh

Observation Timeline

Status

02-Dec-2017 23:55:09 - 04-Dec-2017 00:06:18

Date: December 03, 2017
Beam:1, Channel:1

0

Alutuce Km|

East Beam 4/

6

12
Universal Time [hour]

Date: Decembar 03, 2017
Beam:3, Chennel:1

Universal Time [hour]

Date: December 03, 2017
Beam:5, Channel:1

Universal Time [hour]

12

5020106 13 2 20 40

Alituce [Km|

Altutuce Km|

Logout

8

Date: December 08, 2017
Beam:2, Channel:1

Universal Time [hour]

Date: December 03, 2017
Beam:4, Chennel:1

Universal Time [hour]

>

V¥V Observation Status

18

Not in Observation

W North Beam

24

-3-2-10 ¢ 13 2 0 40

— South Beam

PEDSC
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¥ Observation Data Flow A

QL Viewer
(System Status Monitor)

V Status Details A

F Connacted (Transfer A to B) —.u

Gonnactad (Downioad from B to A}

n .. Dscomnectea o) .. .n

V pansy01 - up A

Process

panda_obsarchiver

panda_obsarchiver_rawdata

panda_obstransmitter

panda_obstransmitter_rawdata

panda_obssweeper

panda_obssweeper_rawdata

Run
Status

up -
normal

up -
normal

up -
normal

up -
normal

up -
normal

up -
normal

Process

Status

normal

normal

normal

normal

normal

normal

Connection Status
Server

Name Status
pansynas03 connected
pansynas02 connected
pansynas03 connected
pansynas02 connected

Last Connected Time
(um

05-Dec-2017 05:24:23

05-Dec-2017 05:24:50

05-Dec-2017 04:39:50

05-Dec-2017 04:56:10

Latest Data

/data/Archive/2017/20171204.194113_st320nc3_001.tar

/data/RawArchive/2017/20171205.045021 .tar



Data Sharing

Processed wind estimates (6—
hourly) are open to the public

on the web site.
http://pansy.eps.s.u—tokyo.ac jp/data/

EAEEMERARAS L — &4 —5tE
@M(Y Program of the Antarctic Syowa MST/IS Radar

HOME

Publications
RR

Data
BAT—%

[ > English | BEVWEDYE

About PANSY
PANSYIZ2WT

Members
AR—

Research Topics

Installation
BEOKRT

This will be upgraded to 30—
min resolution next year, and
the DOIs will be tagged.

HOME > 887 — %

PANSY D E A

|2017-’$

Jan. 2017
123456789 10

11121314151617181920

Feb. 2017
123456789 10

11121314151617181920

Mar. 2017
12345678 910

11121314151617181920

21222324252627282930

2122232425262728

21222324252627282930

B1

31

Apr. 2017
123456789 10

11121314151617181920

May 2017
123456789 10

11121314151617181920

Jun. 2017
123456789 10

11121314151617181920

21222324252627282930

21222324252627282930

21222324252627282930

31

Jul. 2017
192 334 586 738 9910

11121314151617181920

Aug. 2017
123456789 10

11121314151617181920

Sep. 2017
123456789 10

11121314151617181920

21222324252627282930

21222324252627282930

21222324252627282930

B1

31
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Data Distribution

IUGONET (www.iugonet.org)
Metadata database

IUGONET Web Service

. i i e
Data currentlly In public ey
are to be registered to

IUGONET DataSet
Instrument/Project I Observed Region ERG Campaign
y a r M Satellite:
AKEBONO CHAMP COSMIC
Ground-Based:
SMART (Telescope) DST (Telescope) EMT (Telescope) Refractor (Telescope) Muon (Telescope)
Geomagnetic Indicies WDC Geomag., Kyoto Geomag., Kakioka MAGDAS/CPMN MM210
Induction Magnetometer SuperDARN EISCAT Imager
PWING/PsA OMTI Lidar Ionosonde Riometer
. . VLF/ELF MU Radar EA Radar MF Radar MW Radar
[ J F u rth e r C o m I n d ata WI I I VHF Radar GPS Receiver AWS BL/LT/WP Radar Radiosonde
X-Band Radar Others
Keyword:
L} L} Timespan: To Set Detail
also be registered as it

The "How to plot" section shows the IDL/SPEDAS commands to plot the found 4
data and helps users to analyze the data with IDL/SPEDAS. The section is divided
u into three parts as follows.
"CUI #Basic" : IDL/SPEDAS commands minimally required to plot the data.
We S I e - "CUI #Advanced" : IDL/SPEDAS commands used to create quick-look (QL) plot
in the metadata display page.
"GUI" : How to plot the data with SPEDAS-GUI.

L ] L
I How to create plot (SPEDAS CUI#Basic Command and CUI Operating Procedure) was added, 28 Aug. 2017.
W I e I n p u I C O n e We renewed the "How to plot" section in the metadata display page. Loy :

Detailed information of SPEDAS: http://spedas.ora/wiki

PEDSC

Polar Environment Data Science Center



Data Publication Web Site (in preparation)

Administration Side

PANSY Data Archive
About  Policy Description  Login [ guest mode |

observation data > Download of PANSY MST observation data

ome > PANS

Download of PANSY MST observation data

PANSY Data Archive

About  Policy  Description

User page > Upload release data

Upload release data

Logout

Public Side

[User: root]

May. 2015 Stratosphere/Troposphere

Login by approved login s required for download.

Day  Region Version 3min 30min
1 st 1.0
2 st 1.0
3 st 1.0
4 st 1.0
5 st 1.0
6 st 1.0
7 st 1.0
8 st 10
9 st 10
10 st 10 |B & 5 pnsvomndive x|+ ¥
=0 @ focabost
1 st 1.0 PANSY Data Archive
Abot Poly Descrpton Logn [guest e

12 ot 10 = == PANSY ¥ST stservas

i e
e EaE=

2015 1 2 3 ‘4 5 6 7

10 st 10 Losy m J
1 st 10 osy
N co e |
13 st 1.0 dosv m
14 st 10 S m
15 st 1.0

*

PANSY MST observation data

T

Filename

st_30_V010_20150101.n¢
st_30_V010_20150101 zip
st_30_V010_20150102.n¢
st_30_V010_20150102.zip
sL_30_V010_20150103.nc
st_30_V010_20150103.ip
st_30_V010_20150104.nc
st_30 V010_20150104.2ip
st_30_V010_20150105.nc

st_30_V010_20150105.zip

Region Time interval ~ Version  yyyyMMdd Extension
st v 30 v 010 2015/01/01 ne v
st ~ 30 ~ 010 2015/01/01 zip v
st & 30 & 010 2015/01/02 ne v
st ~ 30 ~ 010 2015/01/02 zip v
st ~ 30 ~ 010 2015/01/03 nc v
st ~ 30 ~ 010 2015/01/03 zip v
st v 30 v 010 2015/01/04 ne v
st v 30 v 010 2015/01/04 zip v
llEl & B PANSY DataArchive X |+ v
- 0 @ localhost w
PANSY Data Archive
About  Policy Description Logout  [User : root]

> vtana 350 > User Information

LogniD  root
FistName  Manager E-mail
LastiName  System Evening Phona

Purpose of using data

The Company Country

Postal Code Address

master@dumy.com

000-0000-0000

=

©



BLUEANRYT BLEELTRING A—S
ELITEI Bt 53 B3 A U A5 - 7%

W JEUERAANZ kL

08¢
0.7
0.6
051
0.4 ¢
03¢
0.2¢
0.Tr

0
-1

TR € B 0F = Ke?/? pokEs




E—-AJ0O0—-R=>9
B LA e A Dbl X X | VI B

JEGE AT L

09r
0.8r
0.7r
0.6+
05r
0.4+
0.3+
0.2+
0.1r

0 ‘ /_\
-1 -0.5 0 05 1
nc

ZDORRPIEFF IR E ELL/NT A =X 255120121
SrETHVENDH D, E—LRIREEE TRES.




PANSYDZ7 >3 LA7J b

2011 55 Groups by JARE 56 (2015)
100 e 100 l ! | | ; |

80 -
=t .
60 - . e n ]
s NN 50 / .
20 - i A D2 2 i o :1:1:4009000000‘]@ oo o
i s % 017 Y
20 [ 11 22 D‘J s 4 o ! Nssesfeoafeose i e (‘r uuuuu
w3 . = c . L o7o"e
- 2 - : i fo s o0 000 o
B 0+ Gt . B3 72 “e":]’:o:l |
g it ol ¢ A Y AR D D 106
. F5 e { A2 " fo o o0 0o
=20 | : % G5 E-5 5 B4 - @ -loessa ‘1‘0‘2"
H5 l>-5 €5 ,é .‘ Dlmceauouou
. @ ¢ o <8 EENENENENS
D6 . cooo0
-40 f 66 X A B5 . 4 .- CSSU103
e 5 <6 . . ~log
X v S = ) o5 o
-60 | 67 5 i B6 K = 50 ooroooooooocoo. coo000
i e y : 109
D8 e .‘-
° o o ° L N T o T
_100 1 1 1 1 1 ] ] 1 1 l 212
-100 -80 -60 -40 -20 0 20 40 60 80 100 _100 | —
X(m) %
: d I) \ ) j } L EE glj “:‘: i “w
303

~200 - 0y -

-250 | | | | | |
-250 =200 -150 -100 =50 0 50 100

X(m)

E(Z kAR EEITA-020012F ([ KIBIZLATINEE R




PANSYD7 > FFL A7 b
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D f(x,t) DMNEPEDIEGr) =33 Gim(7)
%]\‘@45 where "
S, Ggm(f)=¥gfm(t+%)g;m(t+%+f)
ETEFRT D &,
ZAEE 5 DACE (OHIFHE) 1X

R(r) = F(7) G(1) W(7)

Fo ELHEACE (A7 RJILODFT)
G: BE—AL7 ¢—J)L RACF
W: BFE]ZSACF

EIRAT LRI NA.

Nishimura et al., [IEEFF Trans GRS, condinally accepted, 2019
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INSA—FHETE : INDT—ARD MLDTHEZE D1

Z=6000 m Z=6000 m
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Fig. 5. Complex beam patterns, G(7) and F[G(7)], at height z=6000 m, calculated with respect to PANSY radar, are plotted. Columns 1-6 are associated
with an azimuthal rotation angle of 0°, 60°, 120°, - --, 300°, respectively. Rows: (a) Complex beam pattern intensity and color are given by amplitude and
phase, respectively. When the rotation angle is 0°, the z-axis agrees with the physical z-axis. (b) Sections of the complex beam patterns plotted in Row (a).
Thin colored lines show the z-sections at different y intercepts. Thick black lines show their RMS envelopes. (¢) Sum of ACFs of the sections of the complex
beam pattern, GG(7) in the text, but plotted as functions of the distance in meter unit along the z-axis. Blue and red lines indicate the real and imaginary

parts, respectively. (d) The Fourier transforms of the G(7) shown in Row (c), F[G(7)] are plotted as functions of wavenumber (1/m). The wavenumber can
be converted to velocity simply by multiplying |u|.
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