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1. Introduction

1.1 Structure of the Earth’s atmosphere
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1. Introduction

1.2 Coupling process in the solar-terrestrial system

Complicated Upper Atmospheric Phenomena
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The upper atmosphere are influenced by both solar activity and atmospheric

waves propagating upward from the lower atmosphere. To understand the

generation mechanism of upper atmospheric variations, we need to perform an

integrated analysis with different types of atmospheric observation data.
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1.3 Global observation network
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1. Introduction

1.4 Coverage of ground-based instruments
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Various kinds of ground-based observation data taken by different techniques
cover a wide region from both the poles to equator and from the troposphere
to solar surface.
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1.5 Major problems of openness of observation data

Each research group has its own
observation database.

Most observation data are used only
in a particular institute or domain,
and some data remain undisclosed.

Much time and troublesome
procedures are required for external
researchers to access databases of
observation data.

Interdisciplinary research requiring

various observation data is inhibited.

B Institute

Database

A University

Database

C University

Database

D Research Center

Database

Where are the
data that | want?

| want my own
data to be utilized
widely, but ...
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1.6 The IUGONET project and its objectives

The Inter-university Upper atmosphere Global Observation
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infrastructure” for researchers to effectively find, get, and
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1.7 An overview of the IUGONET project

In order to promote an interdisciplinary study of coupling processes in solar-terrestrial
system, we need to establish a database of data information (metadata) on ground-
based observation data for cross-search and to develop an integrated data analysis tool.
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1.8 IUGONET products (IUGONET Type-A and UDAS)

iUgonet Data Analysis Software (UDAS)
Integrated data analysis tool to handle
various kinds of observation data provided
by the IUGONET institutes.

IUGONET web-service

To cross-search various kinds of ground-
based solar and earth’s atmospheric
observation data.

==

Wersity Upper Atmosphere Global Observation NETWork
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| Quick Look Images about Geomagnetic Data (WDS Kyoto), 26 Nov. 2018.

Geomagnetic Data

Quick-Look images about 437 Geomagnetic Observatories
since 1883 year are now available,
using IUGONET Data Analysis Software UDAS.

The Data Analysis Center for Geomagnetism and Space Magnetism (DACGSM), Kyoto University collects long-term geomagnetic field

- World Data Center for Geomagnetism -

data measured by magnetometers installed all over the world and provides them for researchers and data users as a World Data
Center for Geomagnetism (WDC Kyoto). DACGSM is also one of the IUGONET members, and manages these geomagnetic field data,
metadata, and analysis routines. We created its Quick Look images (PNGs) with UDAS (IUGONET Data Analysis Software) on
SPEDAS. The number of geomagnetic stations is 437, and the oldest station was built in 1883.
Recently, several interdisciplinary researches combining several data which originate from different fields make significant progress,

http://[search.iugonet.org
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=
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http://www.iugonet.org/product/analysis.jsp
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1.9 Structure of IUGONET Type-A
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1.10 What can you learn from IUGONET Type-A?

O Basic information of observation data you want to know
Observation site, method (instrument), period, observed region, data format,
data policy, person
- These become basic material when you write scientific paper.

O Quick look (QL) plot of observation data related to category and keywords

- The Q plots displayed in IUGONET Type-A has a common time interval of 1,
3, and 7 days for the data you can plot with SPEDAS.

Because their time axes are the same, you can easily compare different
types of observation data (ex. neutral wind, solar wind, geomagnetic field)
and may find new relationship between the phenomena observed in the
different atmospheric layers.

O How to create time-series plots of observation data with SPEDAS

-» You can easily make several line or contour plots of solar and atmospheric
data at anytime and anywhere by yourself.
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1.11 Analysis software: SPEDAS

e The IUGONET Data Analysis Software
(UDAS) is the plug-in software for Space
Physics Environment Data Analysis
System(SPEDAS), formerly known as
THEMIS Data Analysis Software suite (TDAS)

e The IUGONET data (e.g., geomagnetic data,
aurora data, radar data, and so forth) and
many satellite mission data (THEMIS, GOES,
WIND, and ACE) can be handled.

e |t is possible to use many routines to
visualize and analyze time series data.

e |t accesses the IUGONET data through the
Internet, and then the data are
automatically downloaded onto the user’s
computer

UDASiH

iUgonet Data Analysis Software

¢

SPEDAS

v

IDL
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1.12 Characteristics of SPEDAS
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on the Internet
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basis commands with the SPEDAS-CUI tool.

1. Set a time period
2. Load *** data

3. Plot the loaded data

timespan, ‘yyyy-mm-dd’
iug_load_***
tplot, +++

In case of the GUI tool, only a
few simple clicks of your
mouse are required to
procedure the same plot as
that created by the above
command with the CUI tool.
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1.13 Datasets to handle with SPEDAS
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1.14 Example of data plot with SPEDAS
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1.15 Executable file of SPEDAS-GUI

We built the SPEDAS executive file working on IDL Virtual Machine.

You can use the SPEDAS (with only GUI) without any IDL licenses. You can get
the executable file from the SPEDAS website.

If you don't have an IDL license

SPEDAS is free software but if you do not have an IDL license, then you cannot use the IDL command ling, and hen
options:

1. Download the SPEDAS executable (for Linux, MacOS, or Windows), or

2. Download the SPEDAS save file (for Solaris or other cpersting systems).

Download the SPEDAS executables, Version 3.1.1 (October 2018, minor refre I

Meote: In January 2019, we created new executable files (spedas version 2.1.1). However, the only change is the col \

L I e ———

— =

For users without IDL licenses, you can use the SPEDAS 3.1.1 executable files for Linux, Windows, and MacOS, wh'\cll

required.

* SPEDAS 3.1.1, Windows Bdbit executable with I0L 8.5.1, COF 3.6.3.1, Geopack 10.5 (755 ME) &9

® EPEDAS 3.1.1, MacOs Bdbit executable with IOL 8.5.1, CDF 3.5.3.1, Geopack 10.5 (770 WB) &2

® EPEDAS 3.1.1, Linux Bdbit executable with I0L 8.5.1, CDF 3.5.3.1, Geopack 10.5 (770 WB) &2

® EPEDAS 3.1.1, Linux Bdbit executable with I0L 8.5.1, CDF 3.8.3.1, Geopack 7.5 ("70 WB) - includes Geopack 7.5

THEMIS | THEMIS Derived Speotra | GOES | WIND | AGE | FAST [ IUGONET | OMNI | Geomagnetic/Solar Indices

Data Selection:

Instrument Type: | ASK

Start Time 2004-06-21/00:00:00
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. Space Physics Environment Data Analysis Software (SPEDAS) - Page: 1

Data Loaded
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Ee trop
jug_sar_trop_uwnd [ 2004-06-21/00:00:00 to 2004-06-1
iug_ear_trop_vand [ 2004-06-21/00:00:00 to 2004-06-;
iug_ear_trop_wwnd [ 2004-06-2100:00:00 to 2004-06-

Al-Sky Ground Station:

File Edit View Graph Analysis Plugins Pages Help

HEE® B0 ® ™ 3

This release contains everything you need, including the IDL VM, the Geopack DLM and the CDF DLM. You just have

Download the SPEDAS save file, Version 3.1.1 (October 2018, minor refresh

Mote: In January 2019, we created & new save file (spedas version 3.1.1). However, the only change is the correcti

The SPEDAS save file requires the run-time IDL Virtual Machine (VM) & which has to be downloaded for free from H

# SPEDAS 3.1.1, IDL Savefile (20 WEB) &

To run SPEDAS using the IDL virtual machine,
1. start the IDL virtual machine executable
2. click through the splash screen to get to the file selection dialog
3. navigate to the SPEDAS installation
4. go into the thm_gui_new directory and click on thm_gui.sav
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Section 2

How to use a database of
data information for solar
and atmospheric data

(IUGONET Type-A)



2.1 Access to IUGONET Type-A (http://search.iugonet.org)

Please access IUGONET Type -A from Internet browser with your own PC.

\ ' P ’ i ﬁ:r;lquppermmospnere Global Observation NETWork
\ IUGONET Web Service (5P o ol -

here.x[DL x Web Technol

~Dype-

Y |

UDAS web Available! | Rules of the Road IEAbout Type-A |

IUGONET DataSet

Instrument/Project I Observed Region ERG Campaign
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
VHF Radar GPS Receiver AWS BL/LT/WP Radar Radiosonde
X-Band Radar Others
Keyword: =
Timespan: | [ To Set Detail
_Search

| Quick Look Images about Geomagnetic Data (WDS Kyoto), 26 Nov. 2018.

Geomagnetic Data —

<ML Chy,
> 4

Quick-Look images about 437 Geomagnetic Observatones b ;
since 1883 year are now available, WDC KyOtO !
using IUGONET Data Analysis Software UDAS. - World Data Center for Geomagnetism - ?, 010

JoR i

The Data Analysis Center for Geomagnetism and Space Magnetism (DACGSM), Kyoto University collects long-term geomagnetic field
data measured by magnetometers installed all over the world and provides them for researchers and data users as a World Data
Center for Geomagnetism (WDC Kyoto). DACGSM is also one of the IUGONET members, and manages these geomagnetic field data,
metadata, and analysis routines. We created its Quick Look images (PNGs) with UDAS (IUGONET Data Analysis Software) on
SPEDAS. The number of geomagnetic stations is 437, and the oldest station was built in 1883.

Recently, several interdisciplinary researches combining several data which originate from different fields make significant progress,
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IUGONET DataSet

UDAS web Available!

2. How to use [UGONET Type-A

2.2 Search data on the top window (list search)

4 ﬁ:r;ity UpperAtmosphere Global Observation NETWork
-
’ K

| Rules of the Road I_About Type-

LIST MAP

Instrument/Project ] Observed Region ERG Campaign

Satellite:
AKEBONO

Ground-Based:
SMART (Telescope)

Geomagnetic Indicies

CHAMP COSMIC

EMT (Telescope)
Geomag., Kakioka

DST (Telescope)
WDC Geomag., Kyoto

Muon (Telescope)
MM210

Refractor (Telescope)
MAGDAS/CPMN

Induction Magnetometer SuperDARN
PWING/PsA OMTI Lidar
VLF/ELF MU Radar EA Radar
VHF Radar GPS Receiver
X-Band Radar Others

Keyword:

Timespan: | To

_Search \

EISCAT
Ionosonde

MF Radar
BL/LT/WP Radar

Imager
Riometer

Exchange the
list search into
map search

Input a timespan
you want to search
the data
2012/03/04 (from)
2012/03/10 (to)

Geomagnetic Data

SUTAT Y
Quick-Look images about 437 Geomagnetic Observatories ' '

since 1883 year are now available,
using IUGONET Data Analysis Software UDAS.

| Information
| Quick Look Images about Geomagnetic Data (WDS Kyoto), 26 Nov. 2018.

WDC Kyoto

- World Data Center for Geomagnetism - &

The Data Analysis Center for Geomagnetism and Space Magnetism (DACGSM), Kyoto University collects long-term geomagnetic field

Click “search” button

You can restrict the search results by selecting the related instrument/project or

inputting the keyword related to the data you want to know.




2. How to use [UGONET Type-A

2.2 Search data on the top Wlndow (map search)

The default is
selected all the
instruments.

If you specify
them, you
exclude the check
“All” and include
the check for
each instrument
you want to
know.

\ UC‘ ONE T Wuf Serwce

“Type A=

Observatories

3 INST./PROJECT ) 975
All . {Close Panel) Tt W7
Satellite LA MR USEICUTDUL

W AKEBONO

teeyweed information of data.

You go to the detailed search
page if you click the title of

W cHAMP
W cosmic
Ground-Based

M SMART (Telescope)

B DST (Telescope)

B FMT (Telescope)

m Refractor
(Telescope)

W Muon (Telescope)

] Geomagnetic
Indicies
WDC Geomag.,
Kyoto

B Geomag., Kakioka

B MAGDAS/CPMN

W MM210

W Induction

W Magnetomneter

B SuperDARN

W EiscAT

B Imager

B PWING/PsA

W om71

B Lidar

B Ionosonde

B Riometer

N7

m e When you click the Cherry BIossoms

W MU Radar
M EA Radar

HF Radar | you can see brief information of the

MW Radar

B VHF Radar

W GPS Receiver
AWS

¥ BL/LT/WP Radar

¥ Radiosonde
' X-Band Radar

observation data.
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2. How to use IUGONET Type-A

2.3 Search results (text)

IUGONET DataSet

UDAS web Available!

Instrument/Project |

Observed Region

ERG Campaign

Satellite:
AKEBOMNO CHAMP COsMIC
Ground-Based:
SMART (Telescope) DET (Telescope) FMT (Telescope) Refractor (Telescope) Muon (Telescope)

Geomagnetic Indicies WDC Geomag,, Kycto Geomag,, Kakioka MAGDAS/CPMN MM210
Induction Magnetometer SupsrDARN EISCAT Imager
PWING/Psf QMTL Lidar Ionosonde Riometer
VLF/ELF MU Radar ¥ EA Radar MF Radar MW Radar
WHF Radar GPS Receiver AWS BL/LT/WP Radar Radigsonde
X-Band Radar Others

Keyword: | |

Timespan: [2012/03/04 [ To go12/02710 [ set Detail

Search

' Ugatellite
| AkEBOND

Search Results:
Text HH Plot

|2+ Contains Summary Flot : Create Plot (Using UDAS-Web) | Create

You can exchange text
into QL plot displays.

If you click “Plot”, you can
find the QL plots of each
dataset.

Mumerical Data
| cosmic

Observation data from WLF/MCA onboard Akebono

Mumaerical Data
Plot/Movie Data
Plot/Mevie Data

Plot/Movie Data

COSMIC full spectrum inversion (FSI) data (netCDF)

COSMIC full spectrum inversion (FSI) data (PNG) |

Global distribution of dry air temperature at 15 km derived from the COSMIC full spectrum inversien (FSI) data
(PNG)

Global distribution of dry air temperature variance in a height renge of 10 - 30 km derived from the COSMIC fu
spectrum inversion (FSI)_dats (PNG)

| Ground-Based
I SMART (Telescope)

Plot/Movie Data
Mumerical Data
Plot/Movie Data
Numerical Data
Plat/Mavie Data

Quick-look images of SMART/TS H-alpha and continuum partial-region solar images &
SMART/T1 H-alpha full-disk solar images

SMART/T1 H-alpha full-disk solar images in JPEG fermat |

SMART/T3 H-alpha and centinuum partial-region solar images

SMART H-alpha movies of representative solar prominence eruptions and flares

II DST (Telescope)

List of the search results
you want to know.

If you click the title of
each dataset, you go to
the detailed search page.

MNumerical Data
Plot/Mavie Data
Numerical Data
Plot/Movie Data

D5T/H-algha multi-wavelength partial solar images with the KODAK CCD
DST/H-alpha partial solar quick-lock images |

DST solar spectrum dats with spectrographs

DST Spectroheliograph guick-look images
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2 4 Search results (plot)

UDAS web Available!

IUGONET DataSet m———
Instrument/Project | Observed Region | ERG Campaign |
Satellite:
AKEBONO CHAMP COSMIC
Ground-Based:
SMART (Telescope) DST (Telescope) EMT (Telescope) Refractor (Telescope) Muon (Telescope) I h k' d
Geomagnetic Indicies WDC Geomag,, Kyoto Geomag., Kaki&ka MAGDAS/CPMN MM210 YOU can Se ect t ree In S
Induction Magnetometer SuperDARN EISCAT Imager .
PWING/PsA OMTI Lidar Ionosonde Riometer f ( d
VLF/ELF MU Radar EA Radar MF Radar MW Radar o tl me ra nge 1I 3l an 7
VHF Radar GPS Receiver AWS BL/LT/WP Radar Radiosonde
X-Band Radar Others ) daVS) .
Keyword: |
Timespan: 2012102104 17 To o12/0ar10_ [T Set Detail h d f | H d
==l / The default is 7 days.

Search Results: k7 : Contains Summary Plot : Create Plot (Usi
E Text B Plot  <Prev Numerical: 2012/03/04 00:00:00 - 2012/03/11 00:00:00, Piot/Movie: 2012/03/10{Ti

| cosmic

Tr jl The start time of the QL

- ‘,A,,,Wf I]‘ Temperature profile obtained plots corresponds to that

| g - ii from the COSMIC RO data. of timespan you specify.
J‘ 1}
P Ot O o

SMART (Telescope)

Solar surface image obtained
from the solar terescope.




UDAS web Available!

'iA Radar

e
e SRR e St et i e

Numerical Data Field-aligned irregularity
(FAI) observation data of the equatoral

EENNEE
EEEEES
HERSEERE

IUGONET DataSet ==
Instrument/Project | Observed Region ERG Campaign
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 Li Ionosonde Riometer
VLF/ELF MU Radar I ¥ EA Radar =‘ ——tde D adar MW Radar
VHF Radar GPS Receiver AN BL/LT/WP Radar Radiosonge
X-Band Radar Others
Keyword:
Timespan: [2012/03/04 To R012/03/10 Set Detail
Search Results: k& : Contains Summary Plot : Create Plot (Using UDAS-Web) | Create
E Text Ff Plot  <Prev Mumerical: 2012/03/04 00:00:00 - 2012/03/11 00:00:00, Plot/Movie: 2012/03/10, Timespan: 1 3 7 Next>

et it b Sl!q:'

i .mr-.iu iiii't;-

ionosphere taken by the EAR (NetCDF

Numerical Data  Standard observation data
of the equatorial troposphere and lower

If you click the check box
of “EA Radar” and click
“search” button, the QL
plots of FAl and lower
stratosphere and
troposphere data taken by
EAR appear as shown in
the left figure.

stratosphere taken by the EAR (NetCDF

format iy

format i~

All Rights Reserved.
Copyright (c) 2005-2019 IUGONET

ugon .pdf - Adobe Acrobat Pro

If you click the title of
dataset, you go to the
detailed search result.




UDAS web Available!

ion NETWork

IUGONET DataSet
Instrument/Project l Observed Region [ ERG Campaign
Satellite:
AKEBONO CHAMP COsSMIC

Ground-Based:

SMART (Telescope) DST (Telescope) FMT (Telescope)

Refractor (Telescope)

Muon (Telescope)

MAGDAS/CPMN

Geomagnetic Indicies WDC Geomag,, Kycto Geomag. Kakioka

Induction Magnetometer SuperDARN
PWING/Ps& OMTI Lidar
MU Radar EA Radar
\’HF Radar GPS Receiver AWS
X-Band Radar Others
Keyword:
Timespan: | 1 To| Set Detail
Search

EISCAT
Ionosonde

MF Radar
BL/LT/WP Radar

MM210
Imager
Riometer
MW Radar
Radiosonde

List > Instrument/Project > Ground-Based > EA Radar

Lnalyze: UDAS '

Numerical Data  Standard observation data of the equatorial troposphere and lower stratosphere taken by the EAR (NetCDF format)

From the detailed search
results, you can know
valuable information of
the data you want to
know.

&
<Prev Plot: 2012/03/04 00:00:00 - 201}/03/11 00:00:00, Select Date: (2012 Y [03 Y [10 ¥ Plot | Next=
Timespan [day(s)]: 1,3, 7 S
" i\:)g: saeni A e v i ey e e e 1;
£2m VE 4 G
35 °H lllllili -luuméalllﬂ“ !'lll o It
S 2; ket PSS DR ] s e ot | W S O :;3
20F g — T 20
R L < ] ¢ 0
:lg'f— oS WA 5 Eg
o >
T = A -0 =

You can change the start
time of QL plot and time
intervals (1, 3, or 7 days).

Scroll down
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2.5 Detalled search results

bescrition: o | . Data description

he 10-minute average observation data in the equatorial troposphere {2-20 km) taken by the eguatorial atmosphere radar (EAR) at]
Kototabang, Indonesia {0.2035, 100.320E, 855m MSL), which has been operated in the standard observation made of the
roposphere and stratosphere, The data are stored in the netCOF file (Metwerk Commen Data Form) named {year)(month)(day).nc.
'he NetCDF file includes the range, height, time, three components of wind velocity, radial Doppler velocity, echo power, spectral
idth and noise level for each beam number and so on. The azimuth and zemith angles of beam 1, 2, 3, 4 and 5 are (0, 0), (0, 10],
90, 10), (180, 10) and (270, 10), respectively, in unit of degree. The value of 1.0e+10 means missing data.

This information is very
helpful for writing
scientific papers.

CRNOWIEOgEmIent:
ext such as EAR data
eleazelate:

E:-ntact (Principallnvestigator):

iroyuki Hashiguchi, Research Institute for Sustainable Humanosphere (RISH), Kyoto University, hasiguti(at)rish kyoto-u.ac.jp
[ontact (GeneralContact):
FAR Management Group, Research Institute for Sustainable Humanosphere (RISH), Kyoto University, ear{at)rish.kyoto-u.ac.jp

ontact (MetadataContact):
15H Metadata Management Group, Research Institute for Sustainable Humanosphere (RISH), Kyoto University,

gonet{at)rish.kyoto-u.ac.jp

ccessInformation:

mion: - Contact person
\Eal_i:laﬁii;:l:;mm:s,h.kvoto_dlac Jo/ear/data/index.html Data Iocatlon and p
Locess Rights: Open

e e format From this information,

Measurement Type: Profile . you can eas‘ly Contact the
L You can direct access
StartDate: 2001-05-20T17:00:00 data PIS-
StopDate: -P1D the Webpage of

[ontact (DataProducer): Data use pOhCy
oriko Hashlguch| Research Institute for Sustainable Humanosphere (RISH), Kyoto University, nhashi{at)rish.kyoto-u.ac.ip

Cbserved Reg| n: Earth.MearSurface.Atmosphere

: Earth.MearSurface. Troposphere Observation data

Earth.MearSurface.Stratosphere

Observed Reg;:-n; Earlh:NearSurFace:EquatoriaIRegion Information Of instru ment
Kevwords: EARTH SCIENCE Atmosphere Atmiospheric Winds Wind Profiles This description is a Iso

nstrument:

ame: Egquatorial Atmosphere Radar (EAR) h I f I f L
escription: Equatorial Atmosphere Radar (EAR) is a large Doppler radar built for atmosphenc observation at the eguator in West Ve ry e p u Or ertl ng
Eumiatra, Indonesia (0.205, 100.32E, 855m MSL). The construction was completed in March 2001, with collaboration between RISH,

yoto University and the National Institute of Aeronautics and Space of Indonesia (LAPAN) of Indonesia. The EAR has a circular H t'f'

ntenna array of approximately 110 m in diameter, which consists of 560 three-element Yagis, It is an active phased array system 5C|e n I |C pa pe rS

ith each *¥agi driven by a solid-state transceiver module. This system configuration makes it possible to direct the antenna beam by

lectronic contrel up to 5000 times per second. The EAR transmits an intense radio wave of 47 MHz to the sky and receives
wtremely weak echoes scattered back by atmosphenc turbulence. It can observe winds and turbulence in the altitude range from 2
m to 20 km (troposphere and lower stratosphere). It can also observe echoes from ionospheric irregularities at heights more than

0 k.
e Scroll down

Hiroyuki Hashiguchi, Research Institute for Sustainable Humanosphere (RISH), Kyoto University, hasiguti(at)rish.kyoto-u.ac.jp
Contact (GeneralContact):

EAR Management Group, Research Institute for Sustainable Humanosphere (RISH), Kyoto University, ear{at)rsh. kyoto-u.ac.jp
Contact (MetadataContact):

RISH Metadata Management Group, Research Institute for Sustainable Humanosphere (RISH), Kyoto University,
iugonet(atinsh.kvoto-u.ac.io
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2.5 Detalled search results

tlbs ervatory:

ame: Equatorial Atmosphere observatory at Kototabang

escription: The Equatorial Atmosphers observatory st Kototabang is located at the equator in West Sumatra, Indonesia (0,205,
00.32E, 865m MSL). In this site, various kinds of instruments (for example, boundary layer radar (BLR), equatonial atmosphere

lower stratosphere, upper mesosphers, thermosphere and ionosphere.
Contact (MetadataContact):
BISH Metadata Management Group, Research Institute for Sustainable Humanosphere (RISH), Kyoto University,
lugonet{at)rish.kyoto-u.ac.jp
ocation:
bzervatoryRegion: Earth.Surface
[oordinateSystemMame: WGS84
atitude: -0.204
ongitude: 100.320

adar (EAR) and meteor wind (MW) radar) have been installed, which measure the equatorial atmosphers including the troposphere,

Information of
observatory

This information is very
helpful for writing
scientific papers.

Observed Data:

ow to Plot (SPEDAS-CUI #Basic):

DL= thm_init

[HEMIS= timespan, ['2012-03-04 00:00:00', '2012-03-11 00:00:00']

[HEMIS = iug_load_ear, datatype = "troposphere’

[HEMIS= tplot, ['iug_sar_trop_uwnd', "iug_sar_trop_vwnd', 'iug_ear_trop_wwnd', "lug_ear_trop_dpl1", 'iug_ear_trop_pwrl’,
"lug_ear_trop_wdtl’, "lug_ear_trop_pnl']

Iio-.’.' to Plot (SPEDAS-CUI #Advanced [*Quick-Look was created with this command]):
DL= thm_init

[HEMIS= timespan, ['2012-03-04 00:00:00', '2012-03-11 00:00:00']

[HEMIS = iug_load_ear, datatype = "troposphere’

[HEMIS = vlim, lug_ear_trop_uwnd', 0, 20

FTHEMIS = ylim, 'lug_sar_trop_wwnd’, 0, 20

FTHEMIS = ylim, ‘lug_sar_trop_wwnd', 0, 20

[HEMIS = ylim, 'lug_sar_trop_dpll', 0, 20

FTHEMIS = ylim, "lug_sar_trop_pwrl', 0, 20

ITHEMIS= wlim, ‘lug_ear_trop_wdtl’, 0, 20

FTHEMIS = ylim, 'lug_sar_trop_pnl', 40, 80

FHEMIS = zlim, 'lug_ear_trop_uwnd', -20, 20

[HEMIS= zlim, 'lug_ear_trop_vwnd', -20, 20

FTHEMIS = zlim, 'lwg_ear_trop_wwnd', -2, 2

ITHEMIS= zlim, 'lwg_ear_trop_dpll’, -2, 2

[HEMIS= zlim, 'lug_ear_trop_pwrl', 20, 100

[HEMIS= zlim, 'lug_ear_trop_wdt1l', 0, 5

[HEMIS= tplot_options, ‘region’, [0.05, 0, 1, 1]

[HEMIS = tplot, ['iug_ear_trop_uwnd', "lug_ear_trop_vwnd', 'lug_ear_trop_wwnd', "lug_ear_trop_dpl1", 'iug_ear_trop_pwrl’,
‘lug_ear_trop_wdtl', "lug_ear_trop_pnl']

Information of basic
commands of SPEDAS
(CUI)

Load and plot the data.

Information of advanced
commands of SPEDAS
Customize the data plot,
and conduct the advanced
analysis.

ow to Plot [SPEDAS-GUL):

tep 1:  Start SPEDAS GUI Program.

tep 2:  Choose [FILE] -= [Load Data].

tep 3:  Choose [IUGONET] Tab.

Etep 4 Uncheck 'Use Single Day'.

btep 5: Set Start Time: '2012-03-04 00:00:00" and Stop Time: '2012-03-11 00:00:00'.
Etep &: Choose Instrument Type: 'Equatorial_atmosphere_Radar'.

btep 7: Choose Data Type: "troposphere’, Site or parameter(s)-1: "(all)’ and parameter(s)-2:
Btep 8:  "uwnd',vwnd','wwnd’, pwrl’ wdtl'"dpll’,'pnl'.

Etep 9 Push [-=] button. (Please wait a few minutes).

Etep 10:  Push [Done] button.

Etep 11t Choose [Graph] -= [Plot Lavout Options].

Information of flow chart
of SPEDAS (GUI)
Load, and plot the data.
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2.6 Exercise (2.2~2.5 items)
Let’s try IUGONET Type-A

You try to search various kinds of ground-based observation data
related to equatorial atmosphere with IUGONET Type-A.

For example, automatic weather station (AWS), wind profiler radar,
EAR, radiosonde etc.

If you have some time, please try to search other datasets (solar,
geomagnetic field, ionospheric plasma, air glow etc.)

Time limit: 15 — 20 minutes

If you have any questions and suggestions on this exercise and
IUGONET Type-A, please let me know them.
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3. How to use SPEDAS

3.0 Contents in this section

e To Learn a basic use of SPEDAS-GUI
1. Start of the GUI tool

Load data

Plot loaded data

Output the plot image file

Save the loaded data

Save the working contents

Customize the plot

0 N O U R WN

Simple data analysis (average, filter, FFT, wavelet etc.)
e Data set

— EAR, meteor/MF radar, radiosonde, AWS, WPR etc.

— Various kinds of upper atmospheric data from IUGONET
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3.1 Download and installation of SPEDAS GUI tool

1. Access the SPEDAS homepage
http://spedas.org/wiki/index.php?title=Downloads _and_Installation

If you don't have an IDL license

SPEDAS is free software but if you do not have an IDL license, then you cannot use the IDL command ling, and hence neither the SPEDAS command line tools. You can still use the SPEDAS GUI, and you have two
opticns:

1. Download the SPEDAS executable (for Linux, MacOSs, or Windows), or
2. Download the SPEDAS save file (for Solaris or other operating systems).

Download the SPEDAS executables, Version 3.1.1 (October 2018, minor refresh January 2019)

Mote: In January 2019, we created new executable files (spedas version 3.1.1). However, the only change is the correction of a single bug in the executables, the underlying spedas code remains that of October 2018,

For users without IDL licenses, you can use the SPEDAS 3.1.1 executable files for Linux, Windows, and MacOS, which allow access to the Graphical User Interface capabilities of SPEDAS, with no additional IDL license
required.

* SPEDAS 3.1.1, Windows B4bit executable with IDL 8.5.1, OOF 3.6.3.1, Geopack 10.5 (™55 WE) & '
® BPEDAS 3.1.1, MacOs Bdhit executable with I0L 8.5.1, CDF 3.5.3.1, Geopack 10.5 (770 MB) &
® BPEDAS 3.1.1, Linux Bdhit executable with I0L 8.5.1, CDF 3.5.3.1, Geopack 10.5 (770 MB) & |
# BPEDAS 3.1.1, Linux Bdhit executable with I0L 8.5.1, CDF 3.5.3.1, Geopack 7.6 (770 MB) - includes Geopack 7.5, for older Linux machines that have problems with Geopack 9.4 1

This release contains everything you need, including the IDL WM, the Geopack DLM and the CDF DLM. You just have the file and run the executable and the SPEDAS GUI will appear.

Download the SPEDAS save file, Version 3.1.1 (October 2018, minor refresh January 201

Mote: In January 2019, we created a new save file (spedas version 3.1.1). However, the only change is the correction of & single bug, the underlying spe = remains that of October 2018,

The SPEDAS save file requires the run-time IDL Virtual Machine (VM) & which has to be downloaded for free from H

'''''''''''''''''''''''''''''''''''''''''''''''''' 2. Click the proper link for your OS.

To run SPEDAS using the IDL virtual machine, Th e Com p ressed executa b I e fi Ie Wi I I
1. start the IDL virtual machine executable

2. click through the splash screen to get to the file selection dialog be down Ioa d Ed in seve ra I Seco nd s

3. navigate to the SPEDAS installation

4. go into the thrm_gui_new directory and click on thm_gui.sav o r m i n utes
L]

This sheould bring up the main screen of the SPEDAS GUIL. From this peint you should be able to load, plot, and anal

* SPEDAS 3.1.1, I0L Savefile (20 WB) &9

Further information for loading IDL save files can be found here: http://harrisgecspatial.com/docs/StartingVirtualMachineApplication.html &
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3.2 Start of SPEDAS GUI tool

[1]
[2]

Unzip the downloaded zip file.

Click the executable file named
‘spedas’ stored in the directory
‘spd_gui’.

7, IDL Virtual Machine Application

IDL

Discover What's In
Your Data

Click the icon ‘spd_gui’.

.o
B
WP parse_tables
S
ol 1= ]
» g /
4 B o
|
il Click the executable file
sl named ‘spedas’

[3] Because the IDL Virtual Machine
window appears on your PC, you
should click the icon ‘spd_gui’.
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3.3 Start of SPEDAS GUI tool

Does this window appear ?

5% Space Physics Environment Data Analysis Software (SPEDAS) - Page: 1
File Data Anal

ile ta nalysis Plot Pages Tools Edit View Help
B0 @ = ]
<

If the SPEDAS GUI starts normally, this window appears immediately.
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3.4 Load and plot the EAR data

You can create the plots of the EAR data through only 12 steps!

1. Start SPEDAS GUI Program. From: IUGONET Type-A
2. Choose [Data] -> [Load Data from Plug-in]. http://search.iugonet.org/metadata
/001/00000155

3. Choose [ITUGONET] Tab.

4. Uncheck 'Use Single Day’.

5. Set Start Time: ‘2012-03-04 00:00:00’ and Stop Time: '2012-03-11 00:00:00’.

6. Choose Instrument Type: 'Equatorial_Atmosphere_Radar’.

7. Choose Data Type: ‘troposphere’, Site or parameter(s)-1: ‘*(all)’ and parameter(s)-2:
'uwnd','vwnd','wwnd','pwrl’,'wdt1’,'dpl1','pnl’.

8. Push [->] button. (Please wait a few minutes).

9. Push [Done] button.

10. Choose [Plot] -> [Plot Layout Options].

11. Choose 'iug_ear_trop_uwnd', 'iug_ear_trop_vwnd’, 'iug_ear_trop_wwnd',
'iug_ear_trop_dpll', 'iug_ear_trop_pwrl', 'iug_ear_trop_wdtl’, 'iug_ear_trop_pnl’
and push [Line->] button.

12. Push [OK] button.
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3.4 Load and plot the EAR data

[4] Start of Load Data Window
with the following method.

E Space Physics Environment Data Analysis Software (SPEDAS) - Page: [ ° o
File nalysis Plot Pge; ools Edit  View H : (1) Cllck the Icon Load
EN= @ (D= 50 @ = 4 Data “

\ or
(2) Select “Data” = “Load

(1) Click the icon
“Load Data”.

Data from Plug-in”

(2) Select “File” = “Load Data”.

(2019-02-20/17:34:44) 2 Ihwalid Filename
<
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3.4 Load and plot the EAR data

[5] To select the data name you want to load on the Load Data Window

SEGS | THEMIS | THE [ie=brmreneRigducts | WIND

acE | earreL | pscowr | ELFIN | FAST | GoEs | 100N | Geomaenetic indices(( IUGOMET | Jomonosev | mAVENPFP | mms | omMI | POES

IUGOMET Data Selection: Data Loaded <

| ‘

Start Time: | [2007-03-23/00:00:00 \

2007-03-24,/00:00:00 D

(1) Click the tab “IUGONET”

Usze Single Day

Inztrument Type: |P.IISky_Imager_Keograms v| .
Data Type: Site ar parametd{z)-1: Parameter(s)-2: \. (2) E nte r Sta rt/StO p TI m e
MIF R

O — [from 2012-03-04/00:00:00
to 2012-03-11/00:00:00]

¥ If you load the data during
N several days, you have to

Clear Site or Parameters-1 | | Clear Parameters=2 | N remove the check ” Use
Mote: # means that the Inad procedure has been developed o ”
in collaboration with the ERG Science Center. \ SI ngle Day .

E¥0

Delete Al Data

(3) Select instrument.
[Select ”Equatorial_Atmosph
0: Statug information iz dizplayed here. = e re—ra d a r”]

< 1]
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3.4 Load and plot the EAR data

[5] To select the data name you want to load on the Load Data Window

SECS

THEMI= | THEMIS Derived Products WIND

ACE | BARREL | DscowR | ELFIN | FAST | GoES | 1GON | Geomaenetic indices | IUGOMET | Lomorosov | MAVENPFP | MMS | OMNL | POES

IUGOMET Data Selection:

Data Loaded: |

Stert Tine - [2007-03-23/0070110 ] The abbreviations of parameter mean
2007-05-2400:00:00 I:‘ d . I . d
[w] Use Single Day uwn . zona WIn

Thetrument Tvpe: |EquatoriaI_Htmosphere_Radar v| vwnd: meridional wind

tropos
& region

Data Type: Site or parameterizi-1: Parameter(z)-2

, X wwnd: vertical wind

Frceon pwrl: echo power (beam-1)
o wdt: spectral width (beam-1)
 — | N\ ]
E \ dpll: Doppler velocity (beam-1)
wdth °
Clear Site or Parameters-1 Iear Parameters-2 @. nOIse Ievel (beam-l
Mote: # means that the load procedure has been developed \ H ‘I

in collaboration with the

2 Siefe e i e o 2l el
<

(4) Select several kinds of data parameters
[Select “troposphere”, “*(all)”, and “uwnd”, “vwnd”, “wwnd”,
llpwrlﬂ’ “Wdtl”’ lldpllﬂ’ llpn1” ]

X If you select several parameters at the same time, you select
them with +ctrl or +shift key.




5 IUGONET

SECS

THEMIS
ACE

3. How to use SPEDAS
3.4 Load and plot the EAR data

[5] To select the data name you want to load on the Load Data Window

THEMIS Derived Products

Start Time:

| WIND
| BARREL | Dscour | ELFIN | FAST | GoES | 1GON | Geomaenetic indices | IUGOMET | Lomorosov | MAVENPFP | MMs | OMNL | POES
IUGONET Data Selection:

Data Loaded:

2007-03-24,/00:00:00 D

Use Single Day

Instrument Type: | Equatorial_fAtmosphere_Radar w |

Data Type: Site or parameterizi-1:

Parameter(z)-2

& region
ef region
v _Fegion
f_reeion

EEI

Clear Site or Parameters-1 | | Clear Parameters-2

Mote: # means that the load procedure has been developed

in collaboration with the ERG Science Center.

Click this icon.

selected data starts.

After the click, the load of

Delete Al Data

o) Siefe Wiyt o 2l plEs e .
<

Dione
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3.4 Load and plot the EAR data

[6] After you carefully read “Rules of Data Use” described on a new window,
please click the button “OK”".

SECS THEMIS

THEMES Derved Products

I | |
| acE | BarreL | pscowvr | ELFIN | FasT | GoES | 10ON | Geomaenetic hdices | IUGONET

WIND

IUGOMET Data Selection:

| |
Lomonosov | MAWEM PFP | mMs | OMNL | POES |

Data Loaded:

[JUse Single Day
Instrument Type: | Equatorial_fAtmosphere_Radar w |
Site or parameterizi-1:

Data Type:

Opos
& region
ef region
v _Fegion
f_reeion

Parameter(z)-2

Clear Site or Parameters-1 | | Clear Par

Mote: # means that the load procedure has been developed

in collaboration with the ERG Science Center.

Rules of Data Use:

The Equatorial Atmosphere Radar belongs to Research Institute

for Sustainable Humanosphere (RISH), Kyoto University and is

operated by RISH and National Institute of Aeronautics and
Space (LAPAN) Indonesia. Distribution of the data has been partly
supported by the IWGOMNET (Inter-university Upper atmosphere
Glaobal Observation METwark) project (hittpy/fwwnaivgonet.org/)
funded by the Ministry of Education, Culture, Sports, Science and
Technology (MEXT), Japan.

OK Frutll

I 7

v

Click “OK”.

Dione

(2019-02-21/1218:40) 7 Time range iz longer than One Week,

This window appears
only when you loaded
the data obtained
from each instrument
in the first time after
the start of this
software.

If you push the cancel
button, the data load
stops and you cannot
go ahead of data
analysis.

|
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3.4 Load and plot the EAR data

[7] Please confirm whether the loaded data appear in the right box “Data

Loaded” or not.

pul ol ]

I HEMLES

IHEMIS Derrved Froducts

|
| acE

| |
| BARREL | DScOwWR | ELFIN | FAST | GOES | 1IGON | Geomaenetic Indices

WINU |

IUGONET

IUGOMNET Data Selection:

|
Lomonosov | MAVENPFP | Mms | oMn | POES |

Data Loaded:

Start Time: | 2012-03-04/00:00:00
2012-05-11/00:00:00

[JUse Sinele Day

Stop Time:

Ihetrument Type: | Equatorial_Atmosphere_Radar w |

Data Twpe: Site or parameter(zi-1:

& _region
ef region
v _regian
f_region

wiltd
wdtd
wilth
i

Parameteris)-2

Clear Site or Parameterz—1 | |

Clear Parameters—2 |

Mote: # means that the load procedure has been developed

in collaboration with the ERG Science Center.

= JUGOMET

E— Equatorial_Atmosphere_Radar

= trop

- iug_ear trop dpl1 [ 2012-03-04/00:00.00 to 2012-03-11/0
jug_ear_trop_pnl [ 2012-03-04/00:00:00 to 2012-03-11,/00:
jue_ear_trop_per 1 [ 2012-03-04,00:00:00 to 2012-03-11/0
jug_ear_trop_wnd [ 2012-03-04/00:00:00 to 2012-03-1140
iue_ear_trop_vwnd [ 2012-08-04/0000:00 to 2012-03-111
iue_ear_trop_wdt! [ 2012-03-04/00:00:00 to 2012-03-1151
- jug_ear_trop_wwwnd [ 2012-03-04,/00:00:00 to 2012-03-111

Loaded data names
appears in this
box "Data Loaded”.

S 1] >

Delete &l Data

Click “Done”.

e )

O ——

[2019-02-21/12:21:27) 12 IUGOMET Data Loaded Successfully
£

Ch




3. How to use SPEDAS

3.4 Load and plot the EAR data

[8] You open the “Plot/Layout Options
Window” with one of the two
following methods

53 Space Physics Environment Data Analysis Software (SPEDAS) - Page: 1
File Data Analysis @ pages Tools Edit  View Help

Son BEEN § s (1) Click the icon “Plot Data”.

or
\ (2) Select “Graph” - “Plot/Layout

Options”.
(1) Click the icon
“Plot Data”.

(2) Select “Plot” >
“Plot/Layout Options”.

(2019-02-20/17:34:44) 2 Ihwalid Filename
<




3. How to use SPEDAS

3.4 Load and plot the EAR data
[9] To set up the layout of plot on the window “Plot/Layout Options”.

E Plot/Layout Options

[ Show Data Components Automatic Panelz

Dependent YWariable

(2) Click “Spec ->”

Panels

- - T0GONET
—o Equatorial_Atmosphere_Radar (LY Panel 101, 10 -
- el trop - jug ear trop uwnd time —vs— ug ear trop wand vaxis —vs— ILUE ear tro

+--e UE_gat_trop_dpll [ 2012-03-04/00:00:00 10 2012
+ ----- # jug_ear_trop_pnl [ 2012-03-0400:00:00 to 2012~
4@ g ear trop pur 1 [ 2012-03-04/00:00:00 ta 2012
+--a Ug ear trop uwnd [ 2012-03-04,00:00:00 to 201:
+-e UE_gat_trop_wignd [ 2012-03-04/00:00:00 ta 2012
+ ----- - iug_ear_trop_wdk 1 [ 2012-03-04700:00:00 to 2012
o iue_ear_trop_wwd [ 2012-03-0400:00:00 ta 201

B
Bl

[£]

(3) Selected data
appear in this box. L

Column:
1

4

Fow Spat:
1

s

Col Spare
ry

(1) Click ”iug_ear_trop_uwnd”. 3

|| < m ¥ F-;Dws Per Paéje:
(4) Finally, you click the “OK” i

button, and close this window.

T T — T Unlock Panels
a4 | Bpply | Cancel
(2019-02-21/12:44:085) 11: Add Finighed. -

< >




3. How to use SPEDAS

3.4 Load and plot the EAR data

ﬁ Space Physics Environment Data Analysis Software (SPEDAS) - Page: 1

File Data Analysis Plot Pages Tools Edit View Help

ol BO B’ You can change the display size of the plot.

AII

s L w'-ni'lli;,jc“"flg'ﬁ;{-w I;ll[l"!'!“"'l!“miqc',ﬂr q“:;wl :

N i b
15__ I,, ) w" ir

i¥

i 'wmi; n

.|.r' ! i
Ml

mmmmm 00:00:00

W)

|

(2019-02-21/125%32) 17 Axis Options closed

[10] The height-time
plot appears in the
main window as
shown in the right
figure

[11] If you add make
another kind of
data plot, you
open the window
“Plot/Layout
Options” again.



3.4 Load and plot the EAR data
Click here.

ent Data Analysis Software (SPEDAS) - Pa e 1

File Data Analysis Plot Pages Tools Edit View e

B el &0 e ™ ]2

3. How to use SPEDAS

L i il"'mﬂ;ﬂc“"'“"f'ﬁ’:?m 'lf”!“""'ﬂ"#' ‘\I": ':"':
- i RIS iy '

ol i i 4Ll
.l M}, 1t 4‘*i‘“oilg_

i
11 L ,afwlumﬂm |

U 'mr* .

mmmmm £0:00:00

[11] If you add make
another kind of
data plot, you
open the
window
“Plot/Layout
Options” again.

(2019-02-21/126532) 17 Axiz Options clozed




3. How to use SPEDAS

3.4 Load and plot the EAR data

[12] To add the new plot data with the following procedure

E Plot/Layout Options

[ Show Data Components Automatic Panelz - CREATE PLOTS -
= (] ”
Dependent YWariable (2) CI|Ck Spec '> Fanels

= IUGOMET -m
4-----_0- Equatorial_Atmosphere_Radar L) Pamel 10110 -
;"'"_" trop - iug_ear_trop_uwnd_time —vs— iug_ear_trop_uwnd_vaxis —ws— iug_ear_tro
e iug_gar_trop_dpl1 [ 2012-03-04/00:00:00 to 2012- Panel 2 (2 1) == [ Er ]

+ee g_ear_trop_pril [ 2012-03-04/000:00 to 2012- iug_ear trop vwnd time —ve— iue ear trop wiwnd vaxiz —we— iUE ear trg D
4 iug_gar_frap_par] [ 2012-03-04/00:00:00 to 2012 [« = [#]

+--a iUg ear trop uwnd [ 2012-03-04,00:00:00 to 201: D

[+ iug_ear_trop_vwnd [ 2012-03-0400:00:00 ta 2015 add: .
o g _ear_trop_wdt 1 [2H2—I]3—I]4 00:00:00 to 2012 Line —> ; Row il
e (g _gar_trop_vewnd [ A012-03-04/00:00:00 to 201 -

IE==a (3) Selected data

Column:
1

[

appear in this box.

Fow Spat:

1

4

Col Spare
1 ry

(1) Click "iug_ear_trop_vwnd”. | u s e Pace
(4) Finally, you click -

|= Per Page:

/ the "OK” buttonand | —*

. o Ck. To Panel
close this window. fock Panek: |

w

a4 | Bpply | | Cancel |

(2019-02-21/1329:12) % Add Finished. =
£




IUGONE]] 3. How to use SPEDAS

3.4 Load and plot the EAR data

ﬁ Space Physics Envircnment Data Analysis Software (SPEDAS) - Page: 1

File Data Analysis Plot Pages Tools Edit View Help
LEL oo = B You can change the display size of the plot.
i .
:'m ,.llllzllr,:-,!! ig'--i.ﬂ'l'i;;:t“'”.‘ll:!?’;?yj Ii![ﬂ"ll 1ML, uqc,rﬁ gl hF‘-’F l |I;||. MF* -|;h: ®
S £ I Gy

(f | j 1 |! | A | : ’ .
feg i | wi}", il e ik = [!fyousucceedin

|| | W adding another

plot of meridional

i, illill]lh"..!‘.',.m,.l'%i|ﬂhﬂ!|m. AN wind, this plot

oy PERY T T T appears below that
(5l quﬁr.‘ I .'-.“H 1k '"'rﬂﬁ._“!l i W ] 15 .
r of zonal wind.

15 b ':! i ’ f “‘ =l E™
| | : 1 il & II; ‘l." - °

B uln| ' Ha

£ 10 |- I % dlE”° -

— .5 w
(2019-02-21/1%:35:42) 15 Plot/Layout Options closed. =

<




3.5 Output

File ta Analysis  Plot Pages

of plot image file

Tools Edit View Help

5]l o B0 @ [~ |+

3. How to use SPEDAS

[13] In order to output
the plot image file,

-~

Select “File”

->”Save

you select “File” 2

Page AS Image File...”. il I:i"ﬁ"l"l‘!!‘l..iqc',rfr EE 2k ‘I
o h ot

15—

H ghp
[km]
e

T 'im,_l. L)

{ 1}', il i e

nip MF* 7.|-i:

. “Save Page As

[m Image File ...” on
the main window.

[14] Specify the file
format, name and

A |7 < spedas 3_1_1win64 85,105 > spedasv 31 > spdgui SN v a,| | spd_guii&s ) | : save Iocation and
=E - HLLTALS- (7] | II!I ﬂ"; CIiCk the ”SAVE”
o | | B °| Specify the - button on the Save
R | B -| directory Image window.

B R b splash 201U BT
= K97y
Select the i e, E
Input file name . ~
saved format Click “SAVE” button.
TrAL&(N): \ =

]

T74 NOEE(T): | * png;*.eps;”.bmp;*.g T

;ip2 . pic;T.emf

——

~ JAllS-0FFR




3. How to use SPEDAS

3.5 Output of plot image file

Conformation window

If you go back to the
previous window,
please click here.

L Uzers¥zhinbor ¥ Desktop

L

20120304 11 ear uv prne

(LGhange

N\
SaE |D Cancel Rﬂptinns... Help

E Options

q08
<
Afxis Pixel Mumber

1174

Click “Save” p

Yéxiz Przel Mumber

Cancel

|
J‘q CIK:

i

[m/s]

If you click “Options...
another window
appears like this. In
this window, you can
change the resolution
of the image data.

)
’




3. How to use SPEDAS

3.6 Save the EAR data in ascii (text) format

[15] If you save the loaded

data in ascii format, you
first select “Data” >
“Save Data As...” on the
main window.

[16] You specify several

items on the “Save Data
As” window as shown in
the right figure, and click
the “Save” button after
you check “Save as ASCII
data file”.

[17] You click the “OK”

button in this window.

Loaded Data:

—-a IUGOMNET
ZJ.-a Equatarial_dtmasphere_Radar
5w trap
+o iug_ear_trop_dpl1 [ 2012-03-0400:00:0
+0 ug_ear_trop_pn1 [ 2012-03-04700:00:00
e iug_sar_trop_pwr 1 [ 2012-03-04/00:00:(
R i ear trop uvnd [ 2012-03-04/00:00:
- iUg_gar_trop_wend [ 2012-03-0400:00:
|- iug_ear_trop_wdt1 [ 2012-03-04/00:00:
... iug_ear_trop_wwnd [ 2012-03-04/00:00:

[ ] Restrict Time Range:

2012-03-04/00:00:00 D

2012-03-11/00:00:00 D

[]Save as UCLA {Upper) Flatfile {*dat, *

( [v]5ave as ASCT data file )

If necessary,
you can
specify the
time range.

want to save in the
“Loaded Data” box.

(1) Select the data you

(2) Enter the check into [~
“Sava as ASCII data file”

t | 2007-02-17/00:01:15.122 v

Specify:

Y- M- D0 b mmess

nt Format: |3.142 v]
: | None v

|Camma v
s with: | Nal |

b iz components

Bl Time

and change the items in
this box if necessary.

( Save ? Cancel

button.

(3) You click ”"Save”




3. How to use SPEDAS

3.6 Save the EAR data in ascii (text) format

A | % spedas_3_1_1_winb4_B5_105 » spedas_v_3_1 » spd_gui

*ﬂ)| | spd_guilli&ss

EE - LIRS - E= —
= pe A W ===5 | Specify the directory where
:;T”f*‘ Lo ==t you want to save the file.
- [ 2019/02/2
W AT sun 2019/02/21 1349 TrA e T -
& FFaxvbk
= E9Fy
B 7
D Ta-3ws
= Windows (C)

Input file name .1, ”
PO, - P ; Click “SAVE” button.

T74 &N |2CI1 20304 11_ear uwnd )} / v‘
TrALDERM: |“csv

~ TANI-DFEET &= ]| #ven |

When you successfully save the
o E;tjsilgﬁ?i:iut[gi?ggfktgphped.as_3_1_1_1':in54_E-5_1-:}5¥speda data in ASC" formatl this anOther

5. w_3_T%spd_gui¥20120304_11_ear_uwnd.csy

window appears.
->Click “OK” button.




3. How to use SPEDAS

3.7 Customize the data plot (change the plot time range)

ﬁ Space Physics Envircnment Data Analysis Software (SPEDAS) - Page: 1

Plot _Pages

File Data Analysis

Bl (] [

Tools Edit View Help

If you click this icon, you can

Y L N L b, -

Il EEP=YEET

[ 4

change the plot time range. -
A | ' ' ' | ' ' ' | ' T [
:'m A e r| Iy ,“""“'IIF " T L - =n et " Ill '|l-i: ®
" ik 1-'4'|;!,,: qi'h ‘ *al?'“* l!iIF“H | ":: 4 ‘:?'i"_ ‘; '1II' :I'II":h ||
r 1 TR Ty -
1 i i i |y T.o shorten the
T | Al ‘.v; Wl N time range.
; 18 = ﬂ To extend the time
L i range.
H ¢ F'ﬁ . i
I, [ L e L) ANELE- - = .
? = illﬂlﬁi" T ‘*‘.*f. . hﬁﬂﬂ!ﬂﬂ — U' : 4 Toshift the plot
TR Ao i g m“ 1 E —  time range behind.
15_— i | ' V4, ' ,.“': ' 3 ;—10 “.=—. .
_ ; fvicie Aol i wikd | E To shift the plot
-y 0 | bt M2 P
e sl ik i time range forward.
g vl
(2019-02-21/1%:35:42) 15 Plot/Layout Options closed. =




' IUGONE]] 3. How to use SPEDAS

3.7 Customize the data plot (change the plot time range)

ﬁ Space Physics Envircnment Data Analysis Software (SPEDAS) - Page: 1

File Data Analysis | Plot | Pages Tools Edit View Help
Panel Tracking i‘
Track One Panel E X Axis Options
¢ Track All Ranee |Ticks IGrid I firnotations | Title | Labels | | —i|
Show Horizontal Tracking T T T T T T Panel |F‘ane| 2021 - v| #Panels
Show Vertical Tracking o i S I H d g
Rubber Band for X-Only H-nm‘tlp, I”!rﬂwl i:"aqL SIav Il ﬂ]ﬂ Fange ptions M}Rﬂ/ e eCt lee Ra nge.
. 0 -
Query for Marker Title ri Ny ; :.utodﬁ::ge ! il | |I |
&) e nge
Plot/Layout Options... ! Bound autos| -
Page Options... y Scaline: Input the tlme value
Be Panel Options... J * Alﬂ ® Linear _ _
ggg Line Options... I F F * ulﬁ. O Log 10 Of 2012 03
i | ;eﬁjni)o;.ptions... | '-:.," O Natural Log 05/00 :00:00 a nd
£ Options.. |,-_r b lamh Fixed Rangs:
YA"fSDPth”"" H-'.!"-r"r - = d i 2012'03'07/00:00:00
£ Axis Options... . .
into the Min and

Max boxes,

Variable Options... . Mai:
Hi "iiiﬂl'll “ i I ﬂ “I 1 .5 Wl J'hiIHMMﬂm M
S T AR ] Click “OK”

H | . .
i g RN - e RN respectively, and
B R R i button. . )
e Y i Ll — click the “Apply to All
- |.'. \ R | 31N | ”
¢ 1T O ; Panels” button.
Al
E.— l | |III:I |
,}'ég | I'”l\- Il'i § “ | 0] 4 | Bpply Bpply to All Panels || Cancel || Store for a Template |
LT L1 | 1
B ° | | i 'n, i ' FII M '; (2019-02-21/16:20:12) 1: #Parelz fre Locked: Ghanees to ranee are only dizplayed for the lock =
1 1R | | I < ] >
2 SHLY a1 e AR tl ' —— v
(2019-02-21/16:18:38) 30 Axiz Options clozed -

< m >




3. How to use SPEDAS

3.7 Customize the data plot (change the plot time range)

E Space Physics Environment Data Analysis Software (SPEDAS) - Page: 1

File Data Analysis Plot Pages Tools Edit Wiew Help

== EO e ™~ ]

[ =

e e s ey LT e e e T AL e i
14:00-00 00:00-00 10:00-00 20:00:00

The time range change 7 days into 2 days.

(2019-02-2118:50:21) 32 Axiz Options closed




3. How to use SPEDAS

3.7 Customize the data plot (change the time ticks)

E KA upuw,:

ge | Ticks |Grig | Annotations |Tit|e I Labels |

You can freely customize the
plot Tick on the Ticks tab.

Parel: |Pane| 2001 - vl #Panglz locked. Usze apply all to chanege other panels.
Select Major Tick By Interval uﬂy“"/@
o 0 e et Major Tick Every: |24 =
and change the Major Tick =" . - i
1 : itz aLFs L
Every Into 24 hours. Align ticks at: | 2012-03-05/00:00:00 |

You specify the # of Minor | #of Mior Tiks [24 |9 -
Ticks as 24. That is, 24 Minor / o M Tt Bee

Ticks are represented in 1 Do Tcke:[fnaide
hour.

‘ Full Interval Firzt Magnitude Lazt Magnitude Even Spacing

v]

Flacement Length

[#] Battam Major : il ptz
i i o inor : & s
Finally, you click "Apply to All | p o [1 ] 2ot

Panels" > "OK". X

| 0] 4 || Apply Wﬁpply to Al Panels || Cancel || Store for a Template

(2019-02-21/18:5%57) 2 Chanees applied to all Panels. -

St

< 1] >




3. How to use SPEDAS

3.7 Customize the data plot (change the time format)

E X Axis Options

You can change the time format e [Tk T ot | i Tl
on the Annotation tab. Panet |Pane|2(2. 1 e ¥ | *Panels locked. Use apply all to changs other panels.

[ ] Draw Line at Zero (1 for log) fnnotation Format | mocdayhem ]
[] Annotate Range Min
[] Annotate Ranee Max

ecimal Motation

Select "mo:day:h:m" in the pull-
down menu of the Annotation
Format.

Scientific Motation

Hexadecimal Motation

-
/ Show Date:

Line 1: |%date |

Click Apply to All Panels = OK £ [ | [ Frovomof st S
Annotate Along Axis:

If you want to change the ] Ainnotate Major Ticks  Place Annotation on
character font and size, you | 1g?u—u1—u1funi:0‘u:unh0urs
SEIeCt your favored format in Cirientation: (®) Harizontal () Vertical

the pull-down menu of Font. <@ Current Golor
. . e, | |He|vetica v| |H |i| -
Specify the character size from S~

“Size”. | Ok || Apply || Apply to All Panels || Cancel || Store for a Template

(2019-02-211869:57) 2 Changes applied to all Panels. ~

Selectable format - < ST

Courier, Helvetica, Times



3. How to use SPEDAS

3.7 Customize the data plot (change x-axis label)

E X Axis Options

You can customize the time label

| Range | Ticks | Grid | Annotations | Titfs | Labels |

(X aXiS) on the Labels tab- | Pane |Panel 22 1) - v || #Panels locked. Uise apply all to chanee other panels.
Text
Select Labet | 1: Universal time v] lShow Label
Edit/Add Label: | Universal time| | [ Farmat el |
Select “Panel 2” which is the Font [l y
bottom panel. Format: [nfFormat v] Cgef

Svnc Panel LabeM
/

Styw Flacement: /
/Aac:e Labe| pef

You enter the check into the “Show

[]5#€Ek Labels Lazy Labels [+ Show Labels

Label” box, and enter “Universal A entaton
Time ” on the Edit/Add Label: . © Horzontal | pgin [15|4 s
() Vertical
Click OK
(Note that you do not click Apply to
P
A" P&ﬂElS) (l (0] 4 ) Apply || fpply to All Panels || Cancel || Store for a Template
M:IEEI:W) 2 Changes applied to all Panels. -

¥

< 1] >




3. How to use SPEDAS

3.7 Customize the data plot (results)

ﬁ Space Physics Environment Data Analysis Software (SPEDAS) - Page: 1

File Data Analysis Plot Pages Tools Edit View Help

& EO e ™ ]

[} B

L L AN T W iR B ) S

The format of x-axis is changed.

(2019-02-211914:17) 38 Az Optics e crwecw
< m




3. How to use SPEDAS

3.7 Customize the data plot (change the color bar format)

ﬁ Space Physics Envircnment Data Analysis Software (SPEDAS) - Page: 1 If you Wa nt tO cha nge Pa nel 2’ you select Pa nel 2.

File Data Analysis | Plot | Pages Tools Edit View Help
Panel Tracking i‘ 2 Z Axis Options
. Track One Panel m
v | | Track All I
Panel: [Panel 202, 13 -
Show Horizontal Tracking T T T T T T il = =
Show Vertical Tracking Calor Table: .
Rubber Band for X-Only & i"lf'lﬂ‘:tlﬁ;' I:'Hﬂﬂ:chw g o Enter check mark in
V| Query for Marker Tit g .y S . .
——— " ' O Gl this box with mouse
Plot/Layout Options... Ty ' O Hot
diith: click.
B Panel Options... "| '| | fl ! I .-* ﬂlm " : Copper
%gg Line Opticns.. I. F ‘. .lh- l\:,I Extreme Hot-Cald |:| Top / ‘ | ‘ -
Legend Options... II | 1 () Gray W
[ iz Options.. | ' © SPEDAS .« | Input the wind velocity
¥ Axis Options... I . Ranee: o~ .;. F: Lt
l £ Axis Options... I ng/ : D|SN value Of -10 and
Variable Options... F Fixed Min/Max S 10 . .
m ~ into the Min and
LI 101 ...szlmmﬂm v [0 —r—bdudan :
T T e T T (M [T = Max boxes, respectively,
[+ [ ] T I = i e .
e S e and click the “OK”
5| . | | i B '“ ' Gaolorbar button.
L ! i ) ; ". .
LM ' Loe Minar Tick Typ - = —
;g:%g ¥ | \ Full Interval (@ First Magnitude O Last Fina"y’ you click
5T wp I §
—_— (1] n
'I-, | (0] 4 || Apply ||_F'||:-ply to All Panelz] Apply tO A" Panels
. i ] «
(2019-02-21/1%:22:30) % Panel selected
(2019-02-21/16:18:38) 30 Axiz Options clozed < bt 9 OK °
< m T

58



3. How to use SPEDAS

3.7 Customize the data plot (change the color bar format)

E £ Axis Options

If you want to change Panel 1,
you select Panel 1.

Change the title of z-axis
“dpl1!C[dB]” into
“uwnd!C[m/s]”, and click the
“OK” button.

Title: wnd MG [ =]

A Font: |HE|VEtiC~3 Vl Size (pointz) i‘
Format: |Nu:| Fior mat v| Colar: -

Subtitle: |

Fant: |HE|VE“C~3 V| Size (points): i‘
Format: |Nu:u Fior mat v| Colar: -

Placement:

Lazy Labels

Orientation: () Harizontal (® ertical

Label Margin {pts) il

{‘ Bpply || fpply to &ll Panels || Cancel

| | Store for a Template

(2019-02-21/15:29:32) 4 Panel selected
<

>

.
V]




IUGONE]]

3.7 Customize the data plot (change the color bar format)

5% Space Physics Env
File Data Analysis Plot Pages Tools Edit View Help

EO e ™~ ]

ent Data Analysis Software (SPEDAS) - Page: 1

3. How to use SPEDAS

a8 Lji‘ﬁf!

Fn.

=TT

e

.

oE

L ilummﬁ_-; =

..1,.

'II-.'I"I--|_

L LB B B B TR

TR

: FII

T'||.-.|.

T

(2019-02-21/15:35:08) 36: Axis Options ch~~-

The format of color bar is changed.




3. How to use SPEDAS

3 8 Tlme -series analy5|s of the EAR data

Excise 1

es Tools Edit Wiew Help

L@Ei‘

Running average of zonal
., wind in the MLT region

Nudge Traces.
Data Processing...
Magnetic Field Models...
Neutral Sheet Models...

o —

0 —

: [1] Click Analysis
« [2] Click Data Processing
" Then, the Data

o 8 .ﬁg i F.; Processing window
I“""'" . N N appears.

: Baaial 1% hﬁh""& it
L o8 e

P SRR ¥ clh il S/ SRS L et .t i
20120805 03-06/00:00 .

] ';_j:"_!‘!lﬂw- *!-H._ -!'p- 3

|'.'|".--|_—|.

15—

10—

(2019-02-21/19:51:42) 3% Data Proceszing Panel killed
£




3. How to use SPEDAS

3.8 Time-series analysis of the EAR data

ﬁ Data Processing

Loaded Data

Active Data Subtract fwerage
= TUGONET iug_ear_trop_wnd:  2012-03-04/00:00:00 to 2012-03-11, Subtract Modan
- ~-a Equatarial_Atmosphere_Radar
|- trop Smaoath Data...
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|
|
|
|
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|
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|
|
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. Interpolate...
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[3] You CIiCk Data box. Time Derivative..
o ‘iavelet Transform..
iug_ear_trop_uwnd You can analyze the e
and make it d highlight- data |iStEd in thiS Coordinate Transform...
box using several | Split Variable |
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< T > < analysis functions
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3. How to use SPEDAS

3.8 Time-series analysis of the EAR data

Click “Smooth Data... on
the right side.

Smooth Data Options
window appears.

On this window, you
specify the running
average time in the unit
of second. In this case,
since we calculate the 1-
hour running average, the
smoothing resolution is
3600.

After that, you click “OK”.

The 1-hour running
average for
iug_ear_trop_uwnd is
calculated.

Subtract Average

Active Data
2012-08-0400:00:00 to 2012-03-11.

iug_ear_trop_wnd:

Subtract Median
Smooth Data..

] E Smoath Data Options High Paz= filter..

Block Average..

Smoothineg Resolution{zeck

1 Clip...
! (® Default ) Forward () Backward Deflag..
[ ]5et Interpolation Gadence (zec): B} il
Interpolate..
[ Mo Time Interpolation = —

[ ] True Time Integration
[ ] Smooth Makls

Time Derrative..

Wavelet Transform...

| |
| |
| |
| |
| Dezap.. |
| |
| |
| |
| |
| |

Fower Spectrum..

Suffix: |—sm | fppend Resolution

Coordinate Transform...

ancel | Split Variable |

| Join Variables.. |

Ok

Mare...

| Cilear Active || Daone |

ng 36000000 sec resalution.
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3. How to use SPEDAS

3.8 Time-series analysis of the EAR data

Eﬁ Data Processing

Loaded Data

Time Derpeative..

name in both the
boxes.

Wavelet Transform...

dctive Data | Subtract Average |
=~ IUGONET g_ear_trop_uwnd—sm-3600:  2012-03-04/00:00:00 to 2 i ed

= Equatorial_Atmosphers_Radar | uhiract Median |
|- trap | Smooth Data.. |
------------ iug_ear_trop_dpl1 [ 2012-03-04,/T | High Pass filter |

------------ ivg_ear_trop_pnl [ 2012-03-0440
------------ ivg_ear_trop_prr 1 [ 2012-03-047 [5] If you SUCCESSfU"V | Block f&veraee.. |

------------ iug_ear_trop_uwnd [ 2012-03-047 H% 11 H Clo

------------ ive_ear trop wwnd [ 2012-03-047 flnlSh CaICUIatlng the | i |
------------ iug_ear_trop_wdt1 [ 2012-03-04/ running-average | Deflae.. |
------------ iug_ear trop wend [ 2012-03-04, . ’ | Degap.. |
............ iue_ear_trop_uwnd-sm-3600 [ 20 9 you Can flnd the | Tyt ebol el |
calculated valuable [ Olean Spikes.. |
| |
| |
| |

Power Spectrum...

Coordinate Transform...

[6] Please click “Done”

| Split Wariable |

buttO n. | Join ariables.. |
< 1] > — ,
More...
N
oo )
(2019-02-2120:06:06) & Added wariable: iug_ear trop uwnd-zm-3600 -
< >




3. How to use SPEDAS

3.8 Time-series analysis of the EAR data

ﬁ Space Physics Envircnment Data Analysis Software (SPEDAS) - Page: 1
File Data Analysis Plot Pages Tools Edit View Help

EO e > ]
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~ The running-average zonal wind data are plotted with
@ the same method shown before.




2. How to use IUGONET Type-A

3.9 Exercise (3.4~2.8 items)
Let’s try SPEDAS

You try to analyze various kinds of ground-based and satellite
observation data with SPEDAS.

For example, automatic weather station (AWS), wind profiler radar,
EAR, radiosonde etc.

If you have some time, please try to search other datasets (solar,
geomagnetic field, ionospheric plasma, air glow etc.)

Time limit: 15 — 20 minutes

If you have any questions and suggestions on this exercise and
SPEDAS, please let me know them.



4. Summary and conclusions

The IUGONET project (http://www.iugonet.org) has been establishing a
IUGONET web service (IUGONET Type-A) which combines a database of data
information (metadata) and data analysis software (SPEDAS).

This IUGONET Type-A is useful for researchers in efficiently finding and
obtaining various kinds of observation data spread across the IUGONET
institutes.

The IUGONET Type-A and integrated data analysis software (UDAS) will
significantly facilitate the analyses of a variety of observation data, which
will lead to more comprehensive studies of coupling process in solar-
terrestrial system (long-term variation in the Earth’s atmospheric
environment) and interdisciplinary studies using different kinds of data.

» The IUGONET products have been released!

IUGONET Type-A : http://search.iugonet.org/

Analysis software : http://www.iugonet.org/en/software.html


http://www.iugonet.org

4., Summary and conclusions

>

In order to enhance an international use of the IUGONET products and data
for non IDL users, we have a plan to develop the data analysis software
working on other platforms (for example, MATLAB,...).

In near future, we will add several kinds of geoscience data in the web
service (IUGONET Type-A).

Solar surface (Ca obs.) [NAOJ], GPS-TEC [Nagoya U/NICT]

Recently, we developed a UDAS EGG (UDAS Easy Guide to Generate your
load routines) to provide users with the templates for IDL procedures that
can load their own data into SPEDAS/IDL.

If you have any feedbacks, questions, requests on the IUGONET tool, please
send email to the following:

E-mail iugonet-contact(at)iugonet.org

You also check the IUGONET homepage (http://www.iugonet.org)






2.7 IUGONET data analysis software (UDAS)

< Latest plug-in tools included in SPEDAS >
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2. IUGONET data analysis system

Plug-in tools stored ina v SPEDAS contains various kinds of project plug-in
tools (iugonet, erg, ace, akebono, fast, wind etc.)

bleeding edge of

SPEDAS (2016/10/20)

><rbsp and stereo are stored in another directory.

v" We can load and plot various kinds of satellite data
which are open in CDAWeb managed by NASA.
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2.7 IUGONET data analysis software (UDAS)

2. IUGONET data analysis system

< Load command of UDAS/SPEDAS >

29 kinds of load
commands are
available.

This package
includes the
statistical analysis
and metadata
cooperate tools.

We have a plan to
add the load
routines of all-sky
imager, riometer,
VLF, and GPS-RO
data to UDAS.

(*) means alias of
load command
developed in ERG-
SC.

No.

1

w

© 00 N o o1 b

12
13

Instrument Type

Solar images obtained by the SMART

telescope

Solar VHF/UHF radio spectrum

Jupiter’s/Solar wide band spectral data

in HF-band
Automatic weather station

Boundary layer radar

L-band lower troposphere radar

EAR (ST and FAI)

MU radar (MST, IS, Meter/RASS/FAI)

Meteor radar

MF radar

wind profiler radar
lonosonde (Shigaraki)

Radiosonde

UDAS s1.00.1 (for SPEDAS v1.00)

Load routines
iug_load_smart

iug_load_iprt
iug_load_hf _tohokuu

lug_load_aws_rish
iug_load_blr_rish
iug_load_ltr_rish
lug_load_ear

iug_load _mu

iug_load _meteor_rish
iug_load_mf_rish
iug_load_wpr_rish
iug_load_ionosonde rish

iug_load _radiosonde_rish



2. IUGONET data analysis system

2.7 IUGONET data analysis software (UDAS)

No.

14
15
16
17
18
19
20
21
22
23

24

25
26
27
28
29

Instrument Type
SuperDARN radar (*)

EISCAT radar

EISCAT radar (ion velocity/electric field)

Imaging riometer at Syowa

Low-frequency radio transmitter observation data
Asia VLF Observation Network (AVON/VLF-B)
Optical Mesosphere Thermosphere Imagers (OMTI)
All sky imager

All sky imager keogram

Geomagnetic index (AE, Dst, ASY/SYM) and WDC
geomagnetic field data

Magnetometer network data at Syowa, Ice land and
Anterctica

210 Magnetic Meridian magnetometer network data (*)
MAGDAS geomagnetic field data

STEL induction magnetometer data (*)

Syowa and Ice land induction magnetometer

Kyushu GCM simulation data

Load routines
iug_load_sdfit (*)
iug_load_eiscat
iug_load_eiscat_vief
iug_load_irio_nipr
iug_load_Ifrto
iug_load_avon_vlfb
iug_load _camera_omti_asi (*)
iug_load_asi_nipr
iug_load_ask_nipr
iug_load _gmag_wdc

iug_load_gmag_nipr

lug_load _gmag_mm210 (*)
iug_load_gmag_magdas_1sec (*)
iug_load _gmag_stel induction (*)
iug_load_gmag_nipr_induction
lug load kyushugcm



2. IUGONET data analysis system

2.8 Outreach activities of the IUGONET project

In order for many research communities to use the IUGONET data
analysis service (IUGONET Type-A and UDAS) as an essential e-
Infrastructure to investigate long-term variation in the upper atmosphere,
an outreach activity is very important.

@ Mini- training of how to use the
IUGONET MDB system and data
analysis software (UDAS)

«2011/03/27-28 : NARL, India

«2012/08/27-30 : LAPAN, Bandung, Indonesia

«2013/01/12 : Online lecture (RISH-LAPAN)

«2013/02/11 : Online lecture (RISH-LAPAN)

«2014/11/13-15 : SPL/NARL, India

«2015/10/21-22 : LAPAN, Bandung, Indonesia Mini-training of the IUGONET data
analysis at LAPAN on Oct. 21-22, 2015




2.8 Outreach activities of the IUGONET project

You[TD

@®Online tutorial movies

Researchers can learn how to use
IUGONET MDB and data analysis
software anytime online at the
IUGONET’s YouTube site.

@®Updating Web page

http://www.iugonet.org/en/index.html w—___ )

ExErd: DEOXEE

2. IUGONET data analysis system

@IUGONET mailing list -J T

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

Users registered to the IUGONET @ _ G p
mailing list can get all the latest
IUGONET-related information about ’UGONET
new releases of UDAS and IUGONET
data analysis service, workshops, and
SO on.

@IUGONET pamphlet

http://www.yo
utube.com/u
ser/iugonet2
009

http://www.iugonet.
org/doc/iugonet201
5e_ A4.pdf



2. IUGONET data analysis system

2.10 Example of upper atmospheric researches

We are promoting several scientific researches in order to evaluate the
IUGONET products and to introduce a good example of application of
solar-terrestrial physics researches.

® FEvaluation of the IUGONET products
» To modify interface, and to add new functions to the IUGONET system.

® Examples of application of solar-terrestrial physics researches

» To acquire researchers to use the IUGONET data analysis system for long-term
variation in solar-terrestrial physics.

[Examples of upper atmospheric researches using the IUGONET products]

+» Influence of solar EUV radiation on upper atmosphere based on solar image data
analysis [Kyoto and Nagoya Univ.]

s Long-term variation of upper atmosphere as seen in the geomagnetic solar quiet daily
variation [Kyoto and Nagoya Univ.]

% Geomagnetic field variation and ionospheric disturbance dynamo during geomagnetic
storms [Kyoto and Nagoya Univ., NIPR]

s Long-term variation in the MLT winds and wave activity [Student education, Kyoto Univ.]



2. IUGONET data analysis system

2.10 Example of upper atmospheric researches

Long-term variation in the amplitude of geomagnetic field variation
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he IUGONET data
analysis system, we can
easily handle the long-term
observation data.

O In this case, the size of
geomagnetic field variation
depends on solar activity.



