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The IUGONET project and hands on
seminar for its data analysis software



UGONET,

Characteristics of Upper Atmosphere

» Complicated Upper Atmospheric Phenomena
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1. Affected by various phenomena from the earth surface to the space
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Many physical parameters
Various variations including solar activity are overlapped




IUGONEL Ground Observations for Upper Atmosphere
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IUGONEI Objectives of the IUGONET

Problem ! Solution !
IUGONET provides a new research platform that
B Institute CUniversity D Research Center enables metadata extracted from ground-based

observation data to be shared.
In addition, IUGONET developed analysis
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The Inter-university Upper atmosphere Global Observation
NETwork (IUGONET) project aims at establishing “e-
infrastructure” for researchers to effectively find, get, and .
analyze various kinds of upper atmospheric data spread S5/
over Japanese universities and institutes.

. » To exchange ground-based observation data accumulated over

50 years since IGY (both digital and analogue data) Planetary Plasma and
i Atmospheric Research
» To promote analyses of multi-disciplinary data, which will lead to _ Center
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Schematics of the project
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IUGONET metadata format = SPASE + modifications

(http://www.

pase-group.org)

W

SPACE PHYSICS ARCHIVE SEARCH AND EXTRACT

)

DATA MODEL

HOME DOCUMENTS SCHOOL TooLS

Welcome to the SPASE Group

The Space Physics Archive Search and Extract (SPASE) effort is a
Heliophysics community—hbased projct with the goals of:

¢ Facilitating data search and retrieval across the Space and Solar
Physics data environment with 2 common metadata language

¢ Defining and maintaining a standard Data Model for Space and Solar
Physics intero parakility, especially within the Heliophysics Data
Ervironment

¢ lsing the Data Model to create data set descriptions for all important
Heliophysics data sets.

¢ Providing tools and services to assist SPASE data set description
creators as well as the researchers/users

s Working with other groups for other Heliophysics data management and
senvices coordination as needed

The Space Physics Archive Search and Extract (SPASE) effort is implemented
by the SPASE Consortium which is composed of representatives of the
international Heliophysics data community. The SPASE Working Group is
currently the only international group supporting global data management for
Solar and Space Physics.

Learn mare about the SPASE groun.

SERVICES

Le LI CL-

NEWS

A GULL

Data Model Docume nt

Current Yersion (2.2.2)
Released: 2012-10-15

Current Draft (2.2 3—draft)
updated: 2012-11-02

Al documents

History of changes

Schema

Current Release (222)
updated: 2012-10-146
Wigw all versions

Tools

Diata Dictionary Reference
Diata Dictionary Search
Data Maodel Tree

Diata Mode| Explorer

Diata Mode| Mokile

Registry Server

Pacnirea TN malkar

IUGONET’s modifications

a

What’s SPASE?

metadata format developed by international
consortium to comprehensively describe
research resources regarding heliospheric and
magnetospheric satellite observations

® closely related to STP and upper atmosphere
researches (= easy to use as a base format)

® new metadata elements & words appendable (=
customizable according to our data )

® widely-used in VxOs (= possible metadata
exchange in the future)

» additional words to represent non-digital archives

» additional words to represent heliospheric coordinates
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IUGONET DataSet

.......

nent/Project | Observe d Region |  ERG Campaign |

......

Information

se)

_- Ground-Based

Campaign in March - April 201

c o medindex.oho CampaignObs/ Campaign2 017

IUGONET MDB (called IUGONET Type-A) is capable of cross-searching
observational data distributed across the IUGONET institutions.
IUGONET Type-A brings a remarkable advancement in accessibility to the
observational data and accelerate the interdisciplinary study.
IUGONET Type-A provides a one-stop web services such as
searching data, finding interesting events, interactively plotting the data,
and leading users to more detailed analysis.



Analysis Software SPEDAS

DAS I

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)

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.

It is possible to use many routines to
visualize and analyze time series data.

It accesses the IUGONET data through the
Internet, and then the data are
automatically downloaded onto the user's
computer

Data Analysis Software

IDL

Relationship between
UDAS, SPEDAS, and IDL




Outline of Loading/Plotting Data Using SPEDAS

Data Servers on User PC
the Internet

Automatic
download
loaded as

- - data
SSL, Berkeley
THEMIS, GBO tplot variables
Directories for the
CDAVeb, OMNI, downloaded data are ‘ data \

ACE, Wind, etc. created automatically.

Data are

IDL

Data can be easily plotted, for example, by only three basis commands
with the SPEDAS-CUI tool.

1. Set a time period timespan, ‘yyyy-mm-dd’
2. Load *** data iug_load_***
3. Plot the loaded data tplot, +++

If using the GUI tool, only a few simple clicks of your mouse are required to make the
same plot as that created by the above command with the CUI tool



Examples of SPEDAS visualization

UGONET,

Time series stack plot
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Contributions for Space weather study

Data supported by SPEDAS Sun Magnetosphere
Satellite data
Stereo || SOHO || Wind ACE | IMP-8

VAP Satellite
EFW

WS || GOES || LANL || e |ERG| RBSPICE

Telescope

THEMIS THEMIS
Geomag. Camera

IUGONET, ERG
CARISMA ||  GIMA

Geomag. || Geomag. | | Solar Telescope, Solar and planetary radio
telescope, lonosphere radar (SuperDARN,

Greenland || MACCS EISCAT, etc.), Atmosphere radar (MU, EAR,

Geomag. Geomag. . .
& & etc.), Meteorological observation data,

USGS Geomag. network (WDC, MAGDAS,
Geomag. 210MM, Antarctica*lceland, etc.)

Interdisciplinary study

v' Many missions have provided plugins for SPEDAS.

v IUGONET has also provided a plugin for SPEDAS, which includes many
routines for loading various ground-based observation data.

v' SPEDAS is suitable for Space Weather study.



Big Data
Centers

VSPO
~ -~

(US STP community)

—_—

(Project of EU SppP

\ﬁRB6 ~ communi)

ICSU - WDS 8.@.. %
ICSU - CODATA /C@

(International Framework) ?

IUGONET is a basis of a network
datacenter

-> Functioning like a big data
center efficiently

Japanese STP
community

IUGGjﬂET

IUGONET includes three

WDC members

*NIPR(Aurora)
Kyoto UniGeomagnetism)
STE L(Cosmic Ray) In progress /




Event we analyze today

Geomagnetic storms followed by X-class flares and coronal mass
ejections (CMEs) occurred on March 5-11, 2012.
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Service /
Web Techmolog i

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

IUGONET DataSet

LIST MAP
Instrument/Project | Observed Region ERG Campaign
Satellite:
AKEBOMNO CHAMP COSMIC

Ground-Based:

SMART (Telescope)

DST (Telescope

EMT (Telescope)

Refractor (Telescope)

Muon (Telescope)

Geomagnetic Indicies WDC Geomag., Bycto Geomag., Kakioka MAGDAS/CPMN MM210
Induction Magnetometer SuperDARN EISCAT Imager
PWING/PsA OMTI Lidar lonosonde Riometer
VLF/ELF MU Radar EA Radar MF Radar MW Radar
| VHF Radar | GPS Receiver |AWS |BL/LT/WP Radar | Radiosonde

®-Band Radar Others

Keyword: | ~ |

Timespan: | E To | | Set Detail

| Search |

| Information

I The first campaign of the ERG {AraSe} - ground coordinated observations in March - April, 2017.

1. Husafell (Iceland), PWING/PSA
2. Athabasca (Canada), PWING/PSA
3. Tromso (Norway), EISCAT 6. Tromso {Norway), EISCAT
4. Tromso (Norway), EISCAT 7. Gakona (Alaska), PWING/PSA
5. Gakona (Alaska), PWING/PSA 8. Tromso (Norway), EISCAT

- e) an_" Ground-Based
. Campatgn in March - April 2017

The Arase (ERG) satellite was launched at 20:00 {JST) on December 20, 2016 from Uchinoura Space Center, JAXA with an ellipse
orbit {perigee: 320 km, apogee: 33,200 km, and period: 580 min). All the instruments of the Arase satellite has been recently
operated and measure DC electric and magnetic field variations, plasma waves and energetic particles in the inner magnetosphere,
In the first campaign observation, we operate various kinds of ground-based instruments such as the EISCAT radar, all-sky camera,
EMCCD camera, induction magnetometer, riomeater and related instruments near the footprint of the orbit of the Arase satezllite in
order to clarify the generation and loss mechanisms of high-energetic particles in Geospace and magnetosphere-ionosphere-
termosphere coupling process during geomagnetlc etorms and eubstorms

Detailed information of this campaign: hitps:

17



UDAS web Available! | Rules of the Road | About Type-A |
IUGONET DataSet
Instrument/Project | Observed Region ERG Campaign
Satellite:
AKEBOMO CHAMP COSMIC
Ground-Based:
SMART (Telescope) DST (Telescope) FMT (Telescope) Refractor (Telescope) Muon (Telescope)
Geomaanetic Indicies WDC Geomag., Kyoto Geomag., Kakioka MAGDAS/CPMN MM210
. EISCAT Imager
1 . Set T|mespan Ionosonde Riometer
MF Radar MW Radar

“2012/03/04 to 2012/03/10” IBLAT/WP Radar (1 Radiosonde

Keyword: =
Timesp&n: | [ To |

1. Husafell (iceland), PWING/PSA

2. Athabasca (Canada), PWING/PSA
3. Tromso (Norway), EISCAT 6. Tromso (Norway), EISCAT
Campalgn in March - April 2017 tromso (Norway), EISCAT 7. Gakona (Alaska), PWING/PSA
5. Gakona (Alaska), PWING/P5A 8. Tromso (Norway), EISCAT

The Arase (ERG) satelllte was Iaunched at 20:00 {1ST) on December 20, 2016 from Uchinoura Space Center, JAXA with an ellipse
orbit (perigee: 320 km, apogee: 33,200 km, and period: 580 min]. All the instruments of the Arase satellite has been recently
operated and measure DC electric and magnetic field variations, plasma waves and energetic particles in the inner magnetosphere.
In the first campaign cbservation, we operate various kinds of ground-based instruments such as the EISCAT radar, all-sky camera,
EMCCD camera, induction magnetometer, riometer and related instruments near the footprint of the orbit of the Arase satellite in
order to clarify the generation and loss mechanisms of high-energetic particles in Geospace and magnetosphere-ionosphere-
termosphere coupling process during geomagnetic storms and substorms.

Detailed information of this campaign: https://ergsc.isee.nagoya-u.ac.jp/mw/index.php/CampaignCbs/Campaign2017

18



How to use IUGONET Type-A

,"’|UGONE;

UDAS web Available! Rules of the Road | About T

IUGONET DataSet

Instrument/Project ‘ Observed Region ‘ ERG Campaign
Satellite:

AKEBONO | CHAMP ] COSMIC
Ground-Based:
| SMART (Telescope) | DST (Telescope) [ FMT (Telescope | Refractor (Telescope) () Muon (Telescope)

Geomagnetic Indicies WDC Geomag., Kyoto [ | Geomag., Kakioka MAGDAS/CPMN MM210
_| Induction | Magnetometer | SuperDARN | EISCAT Ll Imager
) PWING/PsA OMTI | Lidar | Ionosonde Riometer

| VLF/ELF MU Radar ] EA Radar ] MF Radar ] MW Radar
[ VHF Radar | GPS Receiver 1 AWS BL/LT/WP Radar | Radiosonde

X-Band Radar Others
Keyword: | |
Timespan: [2012/03/04 [ To [2012i03110 [ Set Detail

| Search |

1. Click Plot

Search results are listed here.

L Plot (Using UDAS-Web) | Create |

| satellite
| akeBonO

Numerical Data QObservation data from VILF/MCA onboard Akebono
| cosmic

Numerical Data COSMIC full spectrum inversion (FSI) data (netCDF)
Plot/Movie Data COSMIC full spectrum inversion (FSI) data (PNG) 2

Plot/Movie Data Global distribution of dry air temperature at 15 km derived from the COSMIC full spectrum inversion (FSI) data

(PNG

Plot/Movie Data  Global distribution of dry air temperature variance in a height range of 10 - 30 km derived from the COSMIC full

spectrum inversion (FSI) data (PNG)
| Ground-Based

I SMART (Telescope) 19

Plot/Movie Daw  Quick-logk images of SMART/TS H-zloh= 2nd continyim partizl-regign solar images e




IUGOﬂEI; How to use IUGONET Type-A

Search Results Search results are displayed with QL plots
Search Results: lz7: Contains Summary Plot : Create Plot (Using UDAS-Web g
EM HHF"L': <Prev MNumerical: 2012/03/04 00:00:00 - 2012/03/11 OO?E]D:DO, Plot/Movie: 2{}12;‘[]3?10, Timesp

| satellite
| cosmic

war Terparaters [deres €]

Plot/Movie Data cOSMIC full spectrum

You can select a time
interval from 1, 3, or 7
days for time-series data.
If you select 7-days, data
from 2012/03/04 to
g s e s 2012/03/10 are displayed.

inversion (FSI) data (PNG)
| Ground-Based
I SMART (Telescope)

No Data

this case)

Images on the last
day of the selected
interval are displayed
(i.e., 2012/03/10 in

Plot/Movie Data Quick-look images of ~ Plot/Movie Data SMART/T1 H-alpha full-disk
SMART/T3 H-alpha and continuum partial- solar images in JPEG formatl?

region solar images|s?

Scroll down

20
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How to use IUGONET Type-A

Search Results

Geomagnetic Indices 1. Click Dst index provisional

I Geomagnetic Indicies

Numerical Data  Geomagnetic Auroral

e . ;'f‘ﬁ“'«- Sa's e’ Adanaiad q,-rr—""bﬂr'ﬁ'w—w'“
| i

Electrojet Index Provisional ABkY
| mm210

|

I : &

i | ! “ \ : :

luw_alr‘.'b‘_.."'.y.;ﬁ_’\‘lf\;-j\lj'!*.l -\.l'\_)\‘lp. I NJ‘M_. N A ] . | |

- | -

fls i :""-w‘-u"' JM."“M_#"#\"\-M'H}M'W'H-.- v B I‘__ s, P "‘_,_'-..- __,l‘_n._... oS
ol i .

] : I 'F‘” |

i ™

Numerical Data  Geomagnetic Equatorial Dst - Numerical Data  Mit-latitude Geomagnetic

Index Provisionallss Indices ASY and SYM|

Numerical Data MM210 Kagoshima

magnetometer 1 min resolution data
distributed by FRG-SCl

Numerical Data MM210 Kototabang Numerical Data MM210 Moshiri

magnetometer 1 min resolution data magnetometer 1 min resolution data
distributed by FRG-SCJ/ distributed by FRG-SCl

21




|UG0N§; How to use IUGONET Type-A

Data Information

(Metadata) ‘ QL plot of Dst index \ (this is the last day of the interval)

Set date

List » Instrument/Project > Ground-Based > Geomagnetic Indicies

Numerical Data Geomagnetic Equatorial Dst Index Provisional |7

To previous day To next day

- 1.,
N ]
F —s00f- -
L -
: You can change :
E timespan here 3
: 3 {} Scroll down
-SEID: 1 I I | 1 - | L1 I | i 1 1 | I L | L0 1 | I I L ZE
2012 Mor 22




How to use IUGONET Type-A
Data Information (Metadata)

Description:

The geomagnetic equatorial Dst index at 1-hr time resolution, derived at World Data Center for G ACknOW|edgement
University. The provisional Dst index is calculated from geomagnetic field data which were visuall

Acknowledgement: If the data are used in publications and presentations, the data suppliers and the WDC for Geomagnetism, Kyoto

must properly be acknowledged.
ReleaseDate: 2011-02-17T08:00:00

Contact Person
Contact (GeneralContact):

Toshihiko Iyemori, Data Analysis Center for Geomagnetism and Space Magnetism, Graduate School of Science, Kyoto University /
World Data Center (WDC) for Geomagnetism, Kyoto, ivemori@kugi.kyoto-u.ac.jp

Contact (GeneralContact):

Masahito Nose', Data Analysis Center for Geomagnetism and Space Magnetism, Graduate School of Science, Kyoto University /
World Data Center (WDC) for Geomagnetism, Kyoto, nose@kugikvoto-u.ac.ip

AccessInformation:

Acknowledgement: If the data are used in publications and presentations, the data suppliers and the WDC for Geomagnetism, Kyoto
must properly be acknowledged.

URL: http://wdc.kugi.kyoto-u.ac.jp/wdc/Sec3.html

Availability: Online

Access Rights: Open

Format: Text

Processing Level: Calibrated ACCGSS |nf0rmati0n

Measurement Type: ActivityIndex

Time Span:
StartDate: 2012-01-01T00:00:00
StopDate: 2015-03-31T00:00:00

Scroll down
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How to use IUGONET Type-A

“How to plot” section shows how to plot the data by the dedicated software

“IDL/ISPEDAS".

IDL>

How to Plot (SPEDAS-CUI #Basic):

THEMIS> tplot, 'wdc_mag_dst_prov'

CUI #Basic: SPEDAS
thm_init commands minimally required

THEMIS> timespan, ['2012-03-04 00:00:00, '2012-03-11 00:00:00'] tO IOt the data
THEMIS> iug_load gmag_wdc, site="dst’, level="provisional’ p

CUI #Advanced:

How to Plot (SPEDAS-CUI #Advanced [*Quick-Look was created with this command]} SPEDAS commands

IDL> thm_init

THEMIS> timespan, ['2012-03-04 00:00:00', '2012-03-11 00:00:00'] used to create QL
THEMIS> iug_load gmag_wdc, site="dst’, level="provisional’ i

THEMIS> ylim, 'wdc_mag_dst_prov', -500, 100 plOt in the metadata
THEMIS> tplot, 'wdc_mag_dst_prov' dlsplay page.

How to Plot (SPEDAS-GUI):

Step 1:  Start SPEDAS GUI Program. GUI:How to plot the data

Step 2: Choose [FILE] -> [Load Data]. .

Step 3: Choose [IUGONET] Tab. with SPEDAS-GUI.

Step 4: Uncheck 'Use Single Day'.

Step 5:  Set Start Time: '2012-03-04 00:00:00" and Stop Time: '2012-03-11 00:00:00".

Step 6: Choose Instrument Type: 'geomagnetic_field index'.

Step 7: Choose Data Type: 'Dst_index’, Site or parameter(s)-1: 'WDC_kyoto' and parameter(s)-2: 'prov’'.
Step 8:  Push [->] button. (Please wait a few minutes).

Step 9:  Push [Done] button.

Step 10: Choose [Graph] -> [Plot Layout Options].

Step 11: Choose 'wdc_mag_dst _prov' and push [Line->] button.

Step 12: Push [OK] button.

You can plot Dst index with the SPEDAS-GUI tool according to this instruction. | ,,
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Numerical Data  Gepomagnetic Auroral
Electrojet Index Provisional AEs

Interactive data plot (UDAS web)

How to use IUGONET Type-A

|

Numerical Data  Geomagnetic Equatorial Dst

T
:
i

Index Provisionallss #

| | Scroll up

| | l

Bttt i [T,
- e e NN
P o " e

o

T " L I ;I
| . e "h"'"-\.' ) k‘ .F' i "

P - ~ ° L) - ¥ p 3
A W e Y s ¥ e vl

MNumerical Data  Mit-latitude Geomagnetic

Indices ASY and SYM|

Numerical Data MM210 Kagoshima
magnetometer 1 min resolution data
distributed by ERG-5Cl5 ) G

Numerical Data MM210 Kototabang
magnetometer 1 min resolution dat

distributed by ERG-5Cl+

Numerical Data MM210 Moshiri
magnetometer 1 min resolution data
distributed by FRG-5Ck

Check the checkboxes.
You can select 3 data at most.
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How to use IUGONET Type-A

,"’|UGON§;

UDAS web Available! Rules of the Road

IUGONET DataSet
Instrument/Project ‘ Observed Region ERG Campaign
Satellite:
AKEBONO | CHAMP COSMIC

Ground-Based:

| SMART (Telescope)

| Induction
PWING/PsA
VLF/ELF
VHF Radar
7] X-Band Radar

| Geomagnetic Indicies

DST (Telescope)

- WDC Geomag., Kyoto
| Magnetometer

| OMTI

| MU Radar

| GPS Receiver

“| Others

Keyword: |

Timespan: [2012/03/04

FMT (Telescope)

Geomag., Kakioka
| SuperDARN

Lidar

| EA Radar

AWS

T To[zo12/03i10

| Set Detail

( Search |

Refractor (Telescope)

Muon (Telescope)

MAGDAS/CPMN
EISCAT
Ionosonde

| MF Radar

BL/LT/WP Radar

| MM210
|| Imager

Riometer

| MW Radar

Radiosonde

: Create Plot (Using UDAS-Web) | Create |

7 : Contains Summary Plot

EText 83 Plot <Prev MNumerical: 2012/03/04 00:00:00 - 2012/03/11 00:00:00, Plot/Movie: 2012/03/10, Timegsedn: 1, 3, 7
e R, Next>

Search Results:

| satellite
| cosmic

Y.
- £l

/

Click Create button




How to use IUGONET Type-A
Interactive data plot (UDAS web)

l uDAS web

I Step.1: Set Time Range
From: 2002 v (03~ |04 v | OO0 |00 00~
To: 2002 v (103 v |11 v | OO0« |00 0O~

| step.2: Choose Variables to Plot
Numerical Data MM210 Kagoshima magnetometer 1 min resolution data distributed by ERG-SC
v 210_mag_kag_1min_hdz_x (North-South magnetic field at Kagoshima)

(Expect if you want to see the plot only in this system).

miNy210_mag_kag_1min_hdz_y (East-West magnetic field at Kagoshima) Pt )

mmXAL0_mag_kag_1min_hdz_z (Vertical magnetic field at Kagoshima)
mm2 mag_kag_1min_hdz_x_dpwrspc (Dynamic power spectrum of North-South
mm210\mag_kag_1min_hdz_y_ dpwrspc (Dynamic power spectrum of East-West nj
[ /mm210_mMag_kag_1min_hdz_z_dpwrspc (Dynamic power spectrum of Vertical mad

LT A e S S S S S B S S S N —

a0

Ll i

IIITT]IIIII

Copyright (c) 2009-201 GONET

ee the plot only in this system).l o %‘é’fiﬁﬁ@ _50:_ 3
100 3
All Rights Reser —150[— 3

-200 P S R S T S S R S S S R S RS TR
100 — 1 T —r T 1 T d T — 1 T — 1 T

Select data that you want to plot, | :
then click “Plot”. - :
-aooé— —%E
-400%— _ég

Ch1

N
~



IUGONET

adata DB fo

Installation of SPEDAS



Preparation of SPEDAS

Download of SPEDAS GUI tool

1. Access the THEMIS satellite software website

http:/Ispedas.org/wiki/index.php?title=Downloads and Installation

2. Scroll down to “Download” section

If you don't have an IDL license

SFEDAS 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 tocls. You can still use the
SPEDAS GUI, and you have two options:

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

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

Download SPEDAS 2.00 Executables (June 2017)

For usars without IDL licenses, you can use the SPEDAS 2.00 executable files for Linux,
Windows, and MacO5, which allow access to the Graphical User Interface capabilities of
SPEDAS, with no additional IDL license required.

Click the proper link for your OS.
The compressed executable file
will be downloaded in several
seconds or minutes.

r * SPEDAS 2.00, Windows Bdbit executahle with IDL 8.5.1, CDOF 3.6.4, Geopack 9.4 (B0 ME)
vk BPEDAS 2.00, MacOs Babit executahble with IDL B.5.1, CDF 3.6.4, Geopack 9.4 (TEG MB) @
vk BPEDAS 2.00, Linux Bdbit executable with IDL 8.5.1, CDF 3.6.4, Geopack 9.4 (TBES MB) &
v % BPEDAS 2.00, Linux Bdbit executable with IDL B.5.1, COF 3.6.4, Geopack 7.6 ("ES MB) &

k:__-_________________________________...............................................___________________ e —

e

&

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




Start of IDL-VM(GUI) tool

[1] Unzip the downloaded zip file. &5 = HE
. id185 2017/08/11 &08
[2] Double-click the executable file [ colorslb -
named ‘spedas’ in the directory A gmag stations.txt 2015/11/03 14:35
‘spedas v 2/spd gui’. gremmarsa¢ - .f':ﬁ'i:fi j
'@ parse_tables.sav 2014702720 10:34
A PutRsp.dat 2014/06/27 14:13
B 1oL virtual Machine Appication [ i B spd_gui.sav 2017/07/14 11:34
; A spd_gui_running_histony.txt 2017/08/12 555
5. = spedas.exe 2017/07/1411:34
! | spedas.ini 2017/07 1:34
_ﬂ spin_harmonic_terwate.dat 2013704716 1452
| zplash.bmp 2017/07/14 11:34
: , Doule-click the executable
Discover What's In

Your Data file named ‘spedas’

[3] IDL Virtual Machine window opens on
your PC, so please click the ‘spd_gui’

Click the icon button.
‘spd_gui’.




Start of IDL-VM(GUI) tool

3:5 Space Physics Environment Data Analysis Software (SPEDAS) - Page: 1 — O d
File Edit View Graph Analysis Tocls Pages Help
O el (B [+ [=][4][p] (B B[O e [ |4
< >
P
W
< >
0: Meszage Bar -




-"IUGONET

How to Use SPEDAS
partl

Load data
*Plot data
*Save figure, data, and your work



GUI Basic Operation

Lesson ¢ E:E Space Physics Environment Data Analysis Software (SPEDAS) - Page: 1 — O >

Pages Help

20 e [ |4

O e = 4] P

. File Edit View Graph Analysis Tog
Load Dst index ‘\\H -

1. Click this icon "

Or,
Select “Load Data” from “File”” dropdown menu.

£ >

0: Mezsage Bar

(4]




GUI Basic Operation

a: IUGONET *
AGE | EARREL | ELFIN Lomo | FAST | GOES | Geomagnetic Iru:liu:eMF 1. Click IUGONET Tab icts WIND
IUGOMET Data Selection: Oata Coaded.

Start Time: |zu12—ua—wun:uu:uu |ﬁ
Stop Time:  |[20T-0- 1 WoRG0E0 | < 3. Set Date and Time
[ Ueginsodivemd 2. Uncheck “Use Single Day” Start T.1me: 2012-03-04/00:00:00
nstrument Type: [FEmESTAym— 5 Stop Time: 2012-03-11/00:00:00
r(z)-2
@ 4. Chenge Instrument Type
geomagnetic field index
— — =
o
Clear Site or Parameters-1 Clear Parameters—2
Mote: # means that the load procedure has been developed
in collaboration with the ERG Science Center.
Delete All Data
Done

C2017-08-131230:11) 24 Yalid End Time Entered

[




GUI Basic Operation

3% IUGONET X

AGE  BARREL ELFIM Lomo FA&ST  GOES Geomaenetic hdices  TUGONET  mMAVEW PFP MMS  OMMI POES  THEMIS  THEMIS Derived Products  WIND
IUGOMET Data Selection: Data Loaded:

Start Time: |zu12—ua—u4fuu:uu:uu |ﬁ

Stop Time: |zn12—ua—11fuu:uu:uu |ﬁ

[JUze Sinele Day

Instrument Type: |@eomagnetic_field_inde:x e
Data Tvpe: Site or parameter(zi-1: Parameter(s)-2: 2 . Clle the arrow

AE_index WDC kyvoto final

A5 _index pron

1. Choose three parameters

- Dst index

- *(all)

_ %

ters—2
Mote: # means that the load procedure has been developed
in collaboration with the ERG Science Center.
Delete All Data
Done

0: Status information iz displayed here.

4]




GUI Basic Operation

3% IUGONET X

BGE  BARREL ELFIMN Lomo FAST GOES Geomaenetic hdices IUGOMET MAVEN_PFP MMS  OMMI POES THEMIS THEMIS Derived Products WIND

IUGOMET Data Selection: Data Loaded:
Start Time: | 2012-03-04/00:00:00 | [
Stop Time: [ 2012-03-11/0000:00 ||
[ Use Sinele Day . .
Display of Data Use Policy
Instrument Type: | @eomagneti=* ="
Rules of Data Use: x
Data Tvpe: Site
AE_index WGk . .
ASY_index The D5T data are provided by the World Data Center for Geomagnetism,
Kyoto, and are not for redistribution (hitp:/fwdc.kugi.kyoto-u.ac.)p/f).
Furthermore, we thank the gecmagnetic observatories (Kakioka [JMA],
Henclulu and San Juan [USGS], Hermanus [RSA], Alibag [IIG]), NICT,
INTERMAGNET, and many cthers for their cooperation to make the Dst
index available.The distribution of D5T data has been partly supported
by the ILGOMET (Inter-university Upper atmosphere Global Observation
METwork) project (hitps/fwww.iugonet.orgl) funded by the Ministry of
Education, Culture, Sports, Science and Technology (MEXT), Japan.
Clear

Mote: # means that the load pr dﬁ o)l

in collaboration with the | 8 -
||

1. Click“OK”

Done

0: Status information iz displayed here.

4]




GUI Basic Operation

a5 IUGONET X

AGE  BARREL ELFIM Lomo FAST GOES Geomagnetic hdices IUGOMET MAVEN_PFP MMS  OMNI POES  THEMIS  THEMIS Derived Products WIND

IUGOMET Data Selection: Data Loaded:
N T - = = IUGONET
Start Time: | 2012-03-04/00:0000 | ‘) e geomagnetic field index
ime: | 2012-03-11/00:0000 | = e dft
Stop Time: | [= foed wide_mag_dst prov [ 2012-03-04/00:30:00 to 2012-03-10
[ 1Uze Sinele Day
instrument Type: |gsomagnelic fild indes - 1. Data was loaded successtully!
Data Type: Site or parameter(z)-1: Parameter(z)-2
#fall . Wx
BE _index WG kyato final
A5 _index proy
=5
[ ]
Clear Site or Parameters—1 Clear Parameters—2
Mote: # meang that the load procedure hag been developed
in collaboration with the ERG Science Center.
£ >
Delete &l Data
]
ohe A

[

(2017-08-1312:20:39) 2 IUGOMET Data Loaded Successfully SN 2 CliCk“DOIlC’,




Lesson:
Plot data

GUI Basic Operation

E:E Space Physics Envirenment Data Analysis Software [(SPEDAS) - Page: 1 —

File Edit View Graph Analysis Tools Pages Help

=== \wﬂt‘& HX@ @ [ |4
N

£

1. Click this icon

Or,
Select “Plot/Layout Options...” from “Graph”
dropdown menu.

£

0: Mezsage Bar

(4]




GUI Basic Operation

3= Plot/Layout Options W%
[]5how Data Components futomatic Panels - CREATE FLOTS -
Dependent YWariable Panelz
fdd
[=)--a IUGOMET
= - geomagnetic_field_inde:x Femove
Edit
2. Click “Line”
< Faow:
‘ 2
Spec —>

Column:
! =
1. Select data which you want to plot: ==
w

wdc mag dst prov Gol Spar:
L
Rowsz Per Page:
2 FY
Yariables: I_ El
Add/Edit %ﬂ;
w
Lock To Panel
< ’ Unlock Panels

(0] 4 Apply Cancel

(2017-08-15/07:26:01) &: SPD_ULLAYOUT OPTIOMS: Removed Panel 1

(]




GUI Basic Operation

3:3 Plot/Layout Options W
[ ]Show Data Components Automatic Panels - CREATE FLOTS -
Dependent Wariable Panelz
Add
=)o IUGOMNET
=)+ geomagnetic_field_index (O Faral TTL T = Remave
El" dat — wdc maeg d=t prov time —v=— wdc mae d=t prov data Edit
[EE Wy mae dst prov [ 2012-03-04500:30:
1. Selected variable name
Bdd:
: : * Fa:
Line = 1s added to this box 1 o
w
Spec -
Calumn:
‘ 2
Row Sparn:
‘ 52
Col Spar:
‘ =
Fows Per Page:
2 F
Wariables: I—Izl
Add/Edit Caolz Per Pagj:
A
Lock Tao Panel
< ’ Unlock Panels

Apply Cancel

(2017-08-15/07:2204) 3: Add Finished. 2 Clle OK

[ ]




GUI Basic Operation

a5 Plot/Layout Opticns

=

[ ]Show Data Components Automatic Panels

Dependent Wariable

e IUGONET
=)+ geomagnetic_field_index

Bdd:
Line —>
Spec -

Ok

PanelX(Y,Z)
X: panel serial number
Y: row index of the panel

Fanels
Z: column index of the panel dd
(L) Panel 101, 17 - Pt
Edit
You can add, remove, and edit
panels with these buttons. o
Column:
‘ 2
Fow Span:
You can move panels i 2]
and change the number Cal span::l
! 5
Of panels per page Fows Per Page:

Wariables:
#dd Edit

Unlock Panels

X

p—r Senes Lock to panel:

(2017-08-15/07:2204) 3: Add Finished.

Lock panel axes to
currently selected panel.




GUI Basic Operation

Try:
[Load other three data

;;_:E Space Physics Environment Data Analysis Software (SPEDAS) - Page: 1
File Edit WView Graph Analysis Tools Pages Help

. =|[d[»] EFX B0 @ [ |3
AEFE index

(in [IUGONET tab)

Instrument: magnetometer
| _

MAGDAS magnetometer ||

Instrument: magnetometer ||

Station: HER T
‘ [

MAGDAS magnetometer

(in [UGONET tab)

Instrument: magnetometer — _
Station: ASB ey Fu FRU Y Lt e

03-05/00:00 03-06/00:00 03-07/00:00 03-08/00:00 03-05/00:00 03-10/00:00

:,_ —

Dst

(2017-08-15/07:36:24) & Plot/Lavout Options cloged.

~
"t




GUI Basic Operation

a5 IUGONET
Al’lSWGI' AGE  BARREL ELFIN Lomo FAST GOES Geomagnetic Inu:liu:eMF' 1. Select IUGONET tab cts WIND
IUGOMET Data Selection: Diats Loaged.
. e [ IUGOMET
Start Time: |ED1E_DS_D”D[I'[”]'[”:I | = - geomagnetic_field_index
T _na_ - EI ..... - dzt
Stop Tiver 201203 11/000000_[[ e e mag _dst prov [ 2012-03-04/00:30:00 o 2012-03- 102
. . Be- 8
2° SeleCt magnetlc_ﬁeld_lndex — wdc_mag_ae_prov_Tmin [ 2012-03-04/00:00:30 to 2012-03-
Ihstrument Type: | eeomagnetic_field_inde:x “w
Data Type: Site or parameter(z)-1: Param 5 . Data 1S 10 aded
Dst ind Haly 1
A — o ” 4. Click arrow

A=Y _index hour
provy_min \
proy_hour = ’

. |
3. Select AE index, *(all), *

A o

Clear Site or Parameters—1 Clear Parameters—2

Mote: # means that the load procedure has been developed

in collaboration with the ERG Science Center.

Delete All Data

Done

(2017-08-15074 1:44) 2 IUGOMET Data Loaded Successfully

[




GUI Basic Operation

a5 IUGONET

Answer

ACGE  BARREL ELFIN Lomo FAST GOES Geomaenetic Indices IUGOMET  MAVEM PFP MMS  OMNI

POES  THEMIS  THEMIS Derived Productz  WINMD

IUGOMET Data Selection: Data Loaded:

1. Select geomagnetic field fluxgate

Ihstrument Type: geomagnetic_field_fluxeate

: TR = IUGOMNET
Start Time: |2IJ12 03-04/00:00:00 |ﬁ et ek
Stop Time: | 2012-03-11/00:00:00 |/ e dst

[ geomagnetic field fluxgate

wdc_mag_dst_prov [ 2012-03-0400:30:00 to 2012-03-10/7%

wdc_mag_ae_prov_Imin [ 2012-03-04/00:00:30 to 2012-03-

™~ - azh
Data Type: Site or parameter(s)-1: Par magdaz_mag_azh_lzec_{ [ 2012-03-0400:00:00 ta 2012-0:
*{all} ~ G PO I maedas_mag_ash_lzec_hdz [ 2012-03-0400:00:00 to 2012
M 0mim# ama lzec 3 . Clle aITOW ------ =« her
%B%ﬁ oto = magdaz_mag_her_lzec_f [ 2012-03-04/00:00:00 to 2012-0F
NIPFﬁiy ) magdaz_mag_her_lzec_hdz [ 2012-03-04,00:00:00 ta 2012-
hin
hiob
kLij
lag <
e 4. Data 1s loaded

2. Select magdas#, asb & her, *

L
Clear Site or Parameters—1

Clear Parameters—2

Mote: # means that the load procedure haz been developed

in collaboration with the ERG Science Center.

Delete Al Data

5. Click Done

&

C2017-08-17/16:40:28) 28 IUGOMET Data Loaded Successfully

[




Lesson:
Add Plot

wdc mag ae prov Imin

File Edit View Graph Analysis

GUI Basic Operation

ware (SPEDAS) - Page: 1

— O x
=EENER S=EIRIE @ [ |3
II\IIIIIII.I|IIIIII.III.|IIIIIIIIIIIIIIIIIIIIIIIIIII
- 1. Click this icon
B0 — —
O Mn ) [\
g = i 47
3= S a
Or,
Select “Plot/Layout Options...” from “Graph”
dropdown menu. =
2012-03-04 03-05;!'00:00 OB-DGJ’OO:O[} 03-0?;"00: o0 03-08.!!’0(}. Qo OS-DQJ’OO:DD 03-1 0:’00:00
00:30:00 v
(2017-08-15/07:36:24) & Plot/Lavout Options cloged.

FY
[¥]




GUI Basic

Operation

3:3 Plot/Layout Optiens

[[]Shaw Data Components dutomatic Panels

Dependent “Wariable

== IUGOMET
EI' geomagnetic_field_index

- GREATE PLOTS -

1. Click Add

(L} Panel 101, 1) -
- wdc_mag_dst_prov_time —ve- wdc_mae_dst_prov_data
Panel 262 1) -

- wdc_mag_ae_provy_

CCLine,7

aguiy
- wdc_mag ae prov

) dst
P » wdc_mag_dst_prov [ 2012-03-0400:30:00 +0 201
E. ae
R = S dc_mae_ae prov_Tmin [ 20 .
- genmagnetic_field fluxeate 3 . CIICk
E.....‘. aSb
{ [---e magdas_mae_asb lsec f [ 2012-03-04700:00:00 4
[+ magdaz_mag_ash_lzec_hdz [ 2012-03-04/00:00:0
e magdas_mag_her_lzec_f [ 2012-03-04,00:00:00 t
- magdaz_maeg_her 1sec hdz [ 2012-03-0400:00:0

2. Select wdc mag ae prov Imin

- wdc_mag_ae_provy_
- wdc_mag_ae_provy_
- wdc_mae_ae

Tmin_time —ve- wdc_maeg_ae_prov_Tmin_0
Tmin_time —ve- wdc_mag_ae_prov_Tmin_1
Tmin_time —vs- wdc_maeg_ae_prov_1min_2
Tmin_time —ve- wdc_mag_ae prov_1min 3
Imin_time —vs— wdc_mag ae prov Tmin 4

4. Data are added

Edit

Fow:

[

Ciolumn:

[«

Fow Span:
1

4

Col Span:
! =

Fows Per Page:

E 5. Click OK

Wariables:
&dd Edit

Cancel

2 |3
Colz Per Page:

=

Lock To Panel

Unlock Panels

(2017-08-1717:22:52) 6 Add Finizhed.

]




1. Click black triangles

s:—. Space Physics Environment Data Analysis Software (SPEDAS) - Page: 1
File Edit View Graph

Analysis  Tools Pages Help
Bl ) =) e [d][p] (EX E

£

50 -

[nT)

50 -

Prov. Dst

-100 -

-180 -

4000 —

2000 —

[ 1 1 I||1[ l MH

!

Dst

AO

(2017-08-17/17:64:33) & Plot/Lavout Options closed.

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

File Edit View Graph Analysis Tools

L | e | e =] 4] B

<

Pages Help

B% @0 e = s

Prov. Dst
[rT]
2
T

-4000 L L

B05/00:00  03-06/00:00

0G-07/00:00 (3080000 ©3-0800:00 03-10/00-00

Dst

w
<

(2017-08-17/17:56:02) 7 Zoom updated




GUI Basic Operation

.
Tr ’ ] 5:5 Space Physics Environment Data Analysis Software (SPEDAS) - Page: 1 - O *

File Edit View Graph Analysis Tools Pages Help

Plot other two data SUE B SO B @0 8 &

magdas mag her lsec hdz

magdas mag asb Isec hdz

=3 | | | | | |
2012-03-04 020500:00 (B0500:00 03070000 OG0S00:00 0309/00:00 O3 10/00:00

(2017-08-17/17:5602) 7 Zoom updated.




GUI Basic Operation

Answer

t Options >
[ ]5how Data Components Butomatic Panels - CREATE PLOTS -
Dependent ‘Wariable Panels
Hidd
= IUGOMET
- geomagnetic_field_index 07 Panel 101, 17 = Remove
: El """ = dat - wdc_mag_dst_prov_time —vs— wdc_tmag_dst_prov_data Edit
- * widc_mag_dst_prov [ 2012-03-04/00:30:00 to 201 Panel 2(2. 1) - L :
: - wdc_mag_ae_prov_Tmin_time —vz— wdc_maeg_ae_prov_Tmin_0
- a8 - wdc_mag_ae_prov_1min_time —vs— wdc_mag_ae_prov_1min_1 i's

N - = wdc_mag_ae_prov_1min [ 2 Click Line - wdc_mag_ae_prov_1min_time —ve- wdc_mag_ae_prov_1min_2
Elf geamaenetic field fluxeate . - wdc_mag_ae_prov_1min_time —vs— wdc_mag_ae_prov_1min_3

: b - wdc_mag_ae_prov_1min_time —vs— wdc_mag_ae_prov_Tmin_{
o as Panel 213, 1) - Flou
! [---e magdas_mag_asb_lsec f [ 2012-03-0400:00:00 4 - magdaz_mag _her_lzec_hdz_time —vs- magdas_mag_her_lsec_hdz_x .
[ magdas maeg azh lsec hdz [ 2012-03-04/00:00:0 - maedaz_mag her_lsec hdz time —ve— magdas_mag her lzec hdz 3 EI
Cw her -t T - - magdaz_maeg her lzec hdz time —vs— magdaz mae her lzec hdz z ol
olumn:
[+---# maedaz_maeg_her_lzec f [ 2012-03-0400:00:00 ¢ i il
RN magdaz_mae_her_lzec_hdz [ 2012-03-04.00:00:0 d
Fow Spar:
3. Data are added e
-

1. Select magdas mag her Isec hdz R

Fows Per Fage:

Wariables: |4—| il

qud.l'lrEd”: GD'S PE[’ Pa;l
| -

Lock To Panel

nlock Panels

] 4 Bpply Cancel

(2017-08-17/18:01:17) & Add Finizhed.

[




GUI Basic Operation

Answer |.... v

[ ]5how Data Components Automatic Panels - CREATE PLOTS -
Cependent YWariable Panels
Add
=) IUGOMET
Elf geamagnetic_field_index {0y Panel 101 1) = Remove
SR dst - wdc_mag_dst_prov_time —vs— wdc_mae_dst_prov_data Edit
G- wdc_mag_dst prov [ 2012-08-04/00:80:00 to 201 Panel 212, 1) - o _
P - wdc_mag_as_prov_1min_time —vs— wdc_mag_ae_prov_Tmin_(1
& - as 4 min [ 2 - wdc_mag_ae_prov_1min_time —vs— wdc_mag_ae_prov_1min_1 T
[F]--- wdc_mag_ae_prov_1min : : - wdc_mag_ae_prov_1min_time —ve— wdc_mag_ae_prov_Tmin_2
- geomagnetic field fluxzate 2. Clle Llne - wdc_mae_ae_prov_lmin_time —ve— wdc_mag_ae_prov_1min_3
: b - - - wdc_mag_ae_prov_1min_time —vs— wdc_mag_ae_prov_Tmin_¢
B as Panel 3(3, 13 - Row:
¢ [ maedaz_mag_ash_lzec_f [ 2012-03-04/00:00:00 4 - maegdaz_mag_her_lzec_hdz_time —vs— maedaz_mae_her_lzec_hdz_x — .
NN s g ash lzec hdz [ 2012-03-0400:00:0 - magdas_mag_her_lsec_hdz_time -vs— magdas_mag_her_lsec_hdz_y 4 El
: h E - ] - maedas_mag_her_lzec_hdz_time —vz- maedaz_mag_her_lsec_hdz_z
& her Panel 4 (4, 10 - Columr:
- magdaz_mag_her_lzecf [ 2012-03-0400:00:00 t - magdas_maeg_ash_lsec_hdz_time —vs- maedas_mae_asb_lzec_hdz_x 1 il
[ tagdas mae her 1zec hdz [ 2012-03-04400:00:0 - magdas_mae azb lsec hdz time —vs- maedas mag azb lsec hdz -
-7 - - magdas_mae_azb lsec hdz time -vz— maedaz_maeg ash lzec hdz =

Fow Spar:

1

1. Select magdas mag_asb lsec hdz 3. Data are added o

Fows Per Page:

Wariables: |4—| il

Add/Edit Colz Per F'a;|
w

Lock To Panel

< 4. Click OK Unlock Panels

o Bpply Cancel

s

(2017-08-17/18:01:56) & Add Finizhed.

[ 2
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3:5 Space Physics Environment Data Analysis Software (SPEDAS) - Page: 1

File Edit View Graph Analysis Tools Pages Help

CDem ®E F=EP KR B0 e = |3

<
wf ;
0 h ]
g M ]
= o = B
g= % 3 °
i b
100 -
180 e
! ! ! ! I ] ]
2000 - 9
W ]
LE )
iic 2
o= ]
13
-2000 4 =
b w
4
4000 I I I I ! 1
10’ o
ok
-—uH:
;'giz"ﬁE';
w10
210"
T
el =3 | | | | | 1
o ETTT T T P e e
} N
a0’ |
0
“gfé%ﬂ:ma—
0"
of T
I I I I I 1 3
205'61%% 050000 (B050000 (G-070000 (3080000 (G0800:00 03100000
(2017-08-1718:02240 17 Plot/Lavout Optionzs clozed. o
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R 3:5 Space Physics Environment Data Analysis Software (SPEDAS) - Page: 1 — O X
Lessono File = Edit View Graph Analysis Tools Pages Help
Open SPEDAS Document.. Cerl+0 0% i‘
S ave plot as ﬁgure Save SPEDAS Document... Ctrl+S =
Save SPEDAS Document As...
Template ¥ ~
Load Data

Load Data using CDAWeb

1. Select Load CDF —

Save Data As...

File — Export To Image File e sl gger /o Tt Vs

et

Ctrl+P 1
Print Setup | | -
Cenfiguration Settings... I T __
A5 Save SPEDAS Image As X Exit Cirl+Q 1 o
1 <« spedas_v_2 » spd_gui » 0 spd_guilissE yel 4z ]
: SEC J 2
=2~ FHLals- = -
ETeEH (A 2. Select Save fOIder 2000 =
kS
7@ OneDrive 4000 """"':'""'"':'"""":""'"":""""':""""':""""'E
@ pC :. IDL ﬂ eia® ; ™
; Fouo-F ] ob —E
- idlas splash.bmp PN E
W 7277 PEfRis b 3
[E FEFaivk
= EoF R i
Bor
. o' 3 -
2. Input file name and select format (by extension) |t
pe—— =RTE 10 | —
perd 20 A ~| g ;
Ir4{ LOEZ(TE | *.png;".eps;”.bmp;.gif:*.jpg; " jp2; " pic;".emf - of - £
33&%‘%% CGOS.IWCO UJCG:\‘.(JUJ CG—CI?ICDD:I CG—C&IW:CO CGOSI'O:ICQ U3-1G.:m.w ”
A JANI-DIFEEFR #F(9 ool . v
>

[

3. Click “save” e
-
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Confirmation

ﬁ:z Export To Image File

bt

Ci¥lsers¥ym_ta¥Desktop¥sh e = =t (o s8hm ) ¥epedaz v M=pd gui

gxamplel 1 pne

<

Back to previous

/
aave | )Cancel ( Optionz.. ) Help
T ———

3:3 Opticns >
608

£ >
shxis Pieel Number
788

£ >
Yoxis Pieel Number

2k || Cancel

Click “Save”
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I R 3:5 Space Physics Environment Data Analysis Software (SPEDAS) - Page: 1 — O X
es Son . File = Edit View Graph Analysis Tools Pages Help

Open SPEDAS Document.. Cerl+0 ‘ 0% i‘
ol

Save data as ascii

Save SPEDAS Document As...

Template ¥

Load Data
Load Data using CDAWeb

1. Select
File — Save Data As

Save Data As...

mport/Export Tplot Variables...

et

Export To Image File...

Print... Ctrl+P
Print Setup

Cenfiguration Settings...

Exit Ctrl+Q

Prov. AE
{1-min|
n
MRS B
AL AL A0

AE

1zec
hdz
[

-0

Ao B I I I 1 I I

mag
ash
1eec
hdz
n
4
g
T

yTTTTTY [TYRTTR YETRYER YAV PP RVRYTOTTA 1 MYYORTI vl FEYRTTY (YR FTTTRRTITIRTTTRTRTI FITRTTIOTN AITTRTL,

| | 1 | |
2012-03-04 030600:00 03060000 O0GC07/00.00 OGORO0000 (3080000 O03-10/00:00

00:30:00

< >

(2017-08-1741%0%07) 21: Image Save Gancelled
€ >

[
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E} Save Data As

Loaded Data:

e TUGONET

1. Select data which you want to save

[ 2012-03-04/00:30:

Festrict Time Range:

*

2. check this box

3. Select time interva

Start Time:

End Time:

2012-03-08/00:00:00 |/

2012-03-09/23:59:59

E

magdas mag her lsec hdz x

e 1M [ 2012-03-0441

N 5-—# geomagnetic_field_fluxeats

- ash

. [ magdas_mae ash lzec f [ 2012-03-04,
[~ magdaz_mae_ash lzec hdz [ 2012-03-
-# her

& magdaz_mae_her lsec f [ 2012-03-04;

- magdaz_mae_her_1sec_hdz [ 2012-03-(
-~ N maedaz_mae_her_lzec_hdz_time [ 2
magdas_mag_her_lsec_hdz_x [ 2011
------------ magdazs_mag_her_lsec_hdz_v [ 2011
------------ magdas_mag_her_lzec_hdz_z [ 2012
[+ magdaz_maeg her_lsec hdz vaxis [
1 6. Select save folder -
U « spedasv_2 » spd_gui » - spd_guiDi&a o
ZE - EFLOTANS - = - [ 7]
I pC "
< F9v0-F
W 7277 z

[]5ave as UGL

4. check this box

and * des files)

7. Input file name (data is saved in csv format)

ave az A5CI data file
Time Format: 2007-Feb-17400:01:15.123 "
[Specify: 7 -MM-D0/hhmmss 7

Floating Paint Format:
Header Stwle:

Item Separator:

Ihdicate flagz with:

g.142 o
Mohe ~
Comma w
MaM

[enare vaxiz components

Use Local Time

[

>
TrEM| N
Jrd WDEEIY osv ~
8. Click “save

Save

5. Click Save

Cancel
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Save Data As -

Data successfully saved to C¥Users¥ym_ta¥Deskiop¥EE TS EH (EE
AR ¥spedas v_2¥spd_gui¥exampleOl.csv

An asci data file was

3 successfully saved!!!
example01.csv - Excel ] - m| b4
AT LAPIF 8 T4 BB &x ( Ha> D #5
#3571 7 Jx v
A B C D E F G H J K|~
1 | 10314.89
2 | 10314.89 o o o
3 | 10314.86 10400 +
4 | 10314.86 350 o
5 | 10314.8
6 | 10314.86 10300 T
7 | 103148 0250
8 | 103148
9 | 10314.83 10200 o
10 | 10314.86 10150
11| 10314.83
12 | 10314.86 10100
13| 10314.8 10050
14 | 10314.77 “epeZengDedeeedeRedpReae e
NGRS EEhnEREE558898R85845)
15 1031d.8 ™ v NN mwy W Wwi~mM~oodh E E : : 2 2 ﬂ 2 = ﬂ ﬂ E 3
o '} e}
16| 10314.8
17 | 10314.86
18 11314 86 -
example01 ® 1 v
BERT H 0 - 1 + 100%
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Lesson:

Dump your workspace

1. Select

File — Save SPEDAS Document

5:5 Space Physics Environment Data Analysis Software (SPEDAS) - Page: 1 — O
File = Edit View Graph Analysis Tools Pages Help
Open SPEDAS Document... Ctrl+ O 0% i‘
-

- Ctrl+S
Save SPEDAS Document As...
¥

Load Data
Load Data using CDAWeb R B RS EE e E A e e R
Load CDF .
Save Data As... 1

Manage Data and Import/Export Tplot Variables...

Dst

Export To Image File...

Print... Cerl+P 1
Print Setup 3

Cenfiguration Settings...

Exit Ctrl+Q

3:5 Save SPEDAS Document:

T

« spedas v 2 * spd_gui * 'y spd_guilDiEE

22> FLLTALS-

2. Select save folder

I pC "

¥ Fov0-F

W AT B

B FFaAvh

el idlfs

8¢ 3. Input file name

Prov. AE
i 1-ming
bl
o

AE AL AL AD

T BN

Tr L OERD: |ig

A JALSF-DIEET

cpedas_saved 20170817_111634.1

: [yrre | | sou
4. Click “save”

| 1 1 | 1 1
ﬁg%& 0305/00:00 03060000 03070000 C30800:00 03080000 O3 10/00:00

[ SPEDAS Document is written in XML form

L
>

at




'IUGONET

How to Use SPEDAS
part2

" Restore your work
*Manage axis
" Process and data
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Lesson:
Restore partl workspace

1. Exit SPEDAS

2. Run SPEDAS again

3. Select File- Open SPEDAS

4. Chick “Yes”

5. Select the saved tgd file.

Remove previous data?

Do you want to delete the previous data sets?

["Yes' is strongly recommended.)

( [FLMY) ) WLVAIN)

Loading a decument will remove all existing plots and pages,
but you can retain the data.

vt

*

. g

‘5:1. Space Physics Envirenment Data Analysis Software (SPEDAS) - Page: 1
File Edit View Graph Analysis Tocls Pages Help

O @ ~=[EP EX B0 e [ |4
£

Document

0: Mezzage Bar
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3:3 C¥Users¥ym_ta¥Desktop¥E T EH (ZFEFR) ¥spedas_v_2¥spd_gui¥spedas_saved_20170... — Oa x
Lesson d File Edit View  Graph Analysis Tools Pages Help
L]
~ | Panel Trackin -
) el [ [ : 1 e [ |3
Track One Panel
emove plot : :
~  Track All
~
~  Show Horizontal Tracking
~ | Show Vertical Tracking
~  Rubber Band for X-Only
[T TTT III TTTTTTT TTTTT T 11T TTrTrrIrro
% T Query for Marker Title h B
Plot/Layout Options... ;
1 =
= o
Panel Options.. ]
Line Options... E
80 Legend Options... _f
o0 B X Axis Options... ...:.........:.........:.........__
¥ Axis Options... i
2000 7 Axis Options... —: 2
E Variable Options... ]
‘EE e 0 o ey | i'
L= ]
=
2000 - -4 =
1w
] 2
4000 I 1 I 1 I I
1. Select |
Tt 3
Graph — Plot/Layout Options sz |
T T 3
200" 4
iT
0" B I 1 I 1 I I E
B A ARE
a0’ =
10" —
N
gﬁEE c o’ | 5
w0’ E —E
ok .
I 1 I 1 I I
mag%% 030500:00 030600:00 030700:00 (3080000 C(308/00:00 O3-10/00:00
: W
€ >
(2017-08-17720:28:11) @ Foom updated. o
£ >
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;ig Plot/Layout Options

2. Click “Remove

1. Select
. . . Panels
wdc mag ae prov Imin time -vs- wdc mag ae prov Imin 4 A
in the right-hand panel.
—m— = e e ———— 5 Edit
e wde_mag_dst prov [ 2012-03-04/00:30:00 to 201 Panel 202 1) - - -
: - wdc_mag_ae_prov_Tmin_time —vz— wdc_mag_ae_prov_Tmin_(
& a8 e - wdc_mag_ae_prov_|min_time —ve— wdc_mag_ae_prov_1min_| T
: I W vy mae_as_prov_lmin [ 2012-03-0400:00:30 to - wdc_mag_ae_prov_lmin_time —vs- wdc_mag_ae_prov_Tmin_2
Z-—# geomagnetic field fluxgate - wdc_mag_ae prov_1min time -vs— wdc_maeg ae prov_1min_3
: L - — wdc mag a8 prov_ Imin time —vz— wdc_mag ae prov_Tmin 4
- a3 Add: Panel 3 (3 1) - Fio:
i [ magdas_mag_ash_lsec_f [ 2012-03-0400:00:00 4 Line - - maedazs_maeg_her_lzec_hdz_time —v=— magdaz_mae_her_lzec_hdz_x —
! [ maedas mae asb lsec hdz [ 2012-08-04,00:00:0 - maedas_maeg_her_lzec_hdz_time —vz- magdaz_mag_her_lzec_hdz_v 2 El
: h -t - Spec —» - magdaz_mag_her_lzec_hdz_time —vz— magdaz_mag_her_lzec_hdz =z
& her Panel 4 (4, 1) - Calumn:
- magdas_mag_her_lsec f [ 2012-03-04/0000:00 - magdaz_mag_ash_lsec_hdz_time -ve- maedas_mag_ash_lsec_hdz x i il
- maedaz mae her 1zec hdz [ 2012-03-04/00:00:0 - magdaz_mag_asb_lzec_hdz_time —ve— magdas_mag_ash_lzec_hdz_y -
- T - - magdaz_mag_azh_lzec_hdz_time —vz— magdas_mag_ash_lzec_hdz_z Fo )
w Sparn:
f <]
3. Remove el |
L] 1 :
wdc mag ae prov Imin time -vs- wdc mag ae prov Imin 3 ows Per Pags:
. . . 4 -
wdc _mag ae prov_Imin_time -vs- wdc mag ae prov_Imin 2 L
—_ - - - - - - — Caolz Per Page:
wdc mag ae prov Imin_time -vs- wdc mag ae prov_Imin 1 14
in the same way Lock To Farel
£
- | T Unlock Panels
Cf Apply Cancel

(2017-08-17/20:32:02) % Add Finished.

L

4. Click OK
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3:5 C¥Users¥ym_ta¥Desktop¥iE TS (ZERR) Yspedas_v_2¥spd_gui¥spedas_saved_20170... — O )4
Result File Edit View Graph Analysis Tools Pages Help
Olalw B =GP BR B0 @ ]
£ >
~
wf ;
OM Ir\\ :
E_ ]
= 1 &
5z S0 = =]
o ]
00 [ 3
1m0 E
I I 1 1 I I ]
3000 F
W 2000
<E  w
B i<
oL 1000 =
4]
I I 1 1 I I
w0’ ™
0_
Feldz
fe=fss b
2a0° E
iz
S’ B | | 1 1 | | E
gt ETTTTTT T T e o e e
" I
a0’ F
a0’
N =
"gﬁ%ECmn—
1w’
[\ T
1 1 1 1 1 1 3
3]{‘%—%% 03050000 03050000 03070000 O30800:00 O30900:00 O3 10/00:00
: W
< >
(2017-08-17720:36:23) 11: Plot/Layout Options closed. -
€ >
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Lesson:
Change X range (time scale) of
the plot (1)

Reduces X range by
major tick marker

¥

Expands X range by
major tick marker

g

Shift left X range by
major tick marker

Shift right X range
by major tick marker

=] (2]

5 C¥Users¥ym _ta¥Decktop¥EE DL S (EESR) Yepedas v_2¥%spd_gui¥spedas_saved_20170..,

File Edit View Grgg

gk b, To0ls  Pages  Help
. X @0 @ [ s

O

s

Use these 1icons

| 1 | 1 | |
2012-03-04 (3050000 O030600:00 OGO700:00 CGO0B0000 O30900:00 O0310/00:00

(2017-08-17/20:36:23) 11: Plot/Lavout Options clozed.
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a¥Desktop¥EE T EH (RERR) ¥spedas_v_2¥spd_gui¥spedas_saved_20170... — O

L e O n Grﬂp Anal}fsis ools Pages HE|p
S S °
~  Panel Tracki g :| ﬁ % FY

Change X range (time scale) of the plot (2)  mow

Track All
~  Show Horizontal Tracking
»  Show Vertical Tracking
% Rubber Band for X-Only . . | .
0. Query for Marker Title J’\l\ _;
- 0 Plot/Layout Options... ]
&_ - ]
~ 5 L Page Options... /\/v_} 1=
1. Select o | L
i Panel Opticns... ]
. . +1eo Line Options... E
Graph — X Axis Options :
= X Axis Options... T T : T T T : .:
7 Axis Options... 3
£ 2000 £ Variable Options... E
= E i w
[Jus E
R s 3
0
L L L L E
T T T T T 'E
w10’ —E ™
0f— —3
g EE E ;
?Eﬁ—.t—hm._ _;
210" | —
iz
w10 I I I L
e E T T . . T T . T T . . T . T . _
. ER
a0’ 3
axw’ F —
"gﬁ%ﬂ Soan | 4
w0 —E
0 -
I I I I
a012-03-03 X y Rl y
fre (13- 05/00:00 03-07/00:00 (03-08/00:00 03 1100:00
< >
[2017-08-17720:3%:32) 14 The active window haz besn expandad. -
£ >
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ﬂ X Axis Options

Range Ticks Grid Annotations  Title 1 SeleCt (L) Panel 1 (1 1)
Par@E_(L) Parel 11, 1) -

Ranee Options: F'.utu:u Ranee:

Fanelz locked. Uze apply all to change other panels.

() Buto Ranee

Qormr> | 2. Select Fixed Range

0 .
(@) Linear

I:I r
Lo 10 EI
() Matural Log

Fixed Ranege:

/: Mir: |2012—us—uafuu:uu:nu.uuu}>

N Mac: | 2012-03-11/00:00:00.000] |
\ "

3. Change values
Min 2012-03-06/00:00:00.000
Max 2012-03-11/00:00:00.000

[] Time Axis

4. Click OK
Bpply fpply to All Panels Canice| Save az Default

C2N7-08-17/20:4%18) 1: #Panels Are Locked: Chaneges to ranee are only displayved for the loch -
€

>
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4. X Axis Options Lﬁ

Lesson: . . Range | Ticks |Gri|:| I Ainnotations ITitIe I Lal:uels|
Customize Ticks.
|| Panet I':L:' Parel 101, 13 - -J
@ Major Ticks By Mumber 1 Major Ticks By Interval
1. Select Major Ticks By ; 2
Number or Interval. s |4 o
1986 10-2600:00:00

2. Input the number into Log Minar Tick Type:
# (Number Or Interval) - Full Interval 3 Firzt Magnitude Last Maenitude Even Spacing
Of Minor TiCkS Drawe Ticks: IInsiu:Ie =

Placement Leneth I

; oo 3., Clicl.< "Apply to All Panels*,
then click "OK*.

)l .
| (8] 4 “ Spply I( dpply to &ll Panels )l Cancel “ Save az Default I
\——/

(2014-TT=241400:36) 1: #Panels Are Locked: Changes to range are only displayved for the loch =
¥ 1 3




Lesson:
Change Annotations

1. Select your favorite
format 1n the pull-down

menu of Annotation Format.

2. If you want to
change the character
font, size, and color,
select your favorite
format 1n the pull-down
menu here.

--------
"""""
- *

Parel (L) Panel 1 (11j_‘

[ ]Draw Line at Zero {1 for log) finnotation Format: | datehim

[ | Annotate Fange Min Huto- Motz
[] Anrotate Fanee Max

imal Matation
Scientific Motation

Hexadecimal Motation

Line 1: |95date |

Line 2 |%ti"’"3 | Preview of Date String

finhotate Alone Axis:

fnnotate Major Ticks  Place Annotation or: | Bottom

w~ | *Panelz locked. Use apply all to chanee other panels.

e

3. Click "Apply to All Panels®,

then click "OK*.

O ierta o ARy g Y] T ertical

~ ﬁ Size (pts) Color Gurrent Calar
. FY
e [ 140

Save az Default

Bpply fpply to &l Panels Cance|
P
£

i

0:52:59) 1: #Panelz fre Locked Lhanees to range are only digplaved for the locl -

>

(8
VO
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3:3 X Axis Options >

Lesson:. ] Range Ticks Grid  Annotations  Title  Labels
Customize Labels (of X axis) Panel [Panel 4 1 1) -

Text: /
/Act Label: | 1: Univerzal Time [«] Shiyw Label

w | *Panelg locked. Use apply all to chanee other panels.

Edit/fdd Label: |Universal Time [ —
1. Select the bottom panel / ;
Font: etica w | Size (pointsg
number (“Panel 4) /" “™ 2. Check the

Format: #/Ma Farmat we | olor

(14 29
Avhc Panel Labelzs ShOW Label
Sifle & Placement: bOX

Place Label or: | Bottom

[]5tack Labelz Lazy Labels  [«]Show Labels

3. Type “Universal Time 29 Orientatior:

. (®) Horizontal Marein: il nts
on the Edit/Add Label O Vertica

4. Click "OK*

@ Apply fpply to &l Panels Zancel Save az Default

(2017-08-17/20:5259) 1: #Panels fre Llocked: Chaneges to ranee are only displaved for the locl +

Note: Never use "Apply to All Panels*
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Result

3_‘_3 C:¥lsers¥ym_ta¥Desktop¥iE T EF (ZERR) ¥spedas_v_2¥spd_gui¥spedas_saved_20170... —

File Edit View Graph Analysis Tools Pages Help

Oum @ FENP ER 80 e [~ 3

<

Prav. Dat
I
8 8 o
T T
=
i
D=t

Prov. AE
{1-mim)y
a
T
AE

8

a0’

0 E— =a

| | | | |
mé'o—’-mm 05-06,/20:00 03.07/16:00 05-08/12:00 0308/08:00 03 10/04:00

Universal Time

[2017-08-17721:0 182 24 Axiz Options clozed
£ >

[
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5 C¥Userstym ta¥Desktop¥is WL S (FZER) ¥spedas v_2¥spd_gui¥spedas_saved_20170.. — O X

. File Edit View  Graph Analysis Tools Pages Help
Other options. o B e o e

Track One Panel

¢ V| Track Al | ’
] ~  Show Herizental Trackin )
° Page OptlonSo oo [~ Show \ertical Tracking i
. 1 RubberBand for X-Only E
Customize the text and layout of the OB Guery for Marer Tt
g £ owf Plot/Layout Options... 8
page. « s Page Dptionsf
* Panel Options... L] topterns
F Legend Options...
Customize the title and color of each FIF s Optons.
— ¥ Axis Options...
n l. %'Er Z Axis Options... w
pa e £= 10’."{ Variable E}ptions...

* Line Options... o i A SN,

Customize the line and symbol of each
plot panel. . B
 Legend Options... -

Customize the legend which appears swf Ty
when you put the mouse cursor on the e |
"gﬁ§3'__ﬂo‘— E
plot. — |
* Variable Options... 20120308 l craosl'_o.m 0307.!'15:00- cacellz.co cacs.!m.oo cmolm:m

Universal Time

Display the values of the selected .
parameters under the time label. (Q017-08- 17210153 2 s Optons closed

< >

[
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A5 C¥lserstym_ta¥Desktop¥ETE=H (ZEE) Yopedas_v_2¥spd_gui¥spedas_saved_20170...  — O X
I eSSO I I ° File Edit View | Graph @ Analysis Tools Pages Help
L]
~  Panel Trackin Y
. ) el ] [ : I @ [ <
Track One Panel
Reset X range (time scale ( »
~  Track All
A~
~  Show Horizontal Tracking
[+ Show Vertical Tracking
T« RubberBandfor X-Only h 3
. . " 0P «  Query for Marker Title ;
x Z\ a- I ]
1 . Select XlS Optlons z SO Plot/Layout Options... /‘/—) ] &
o ) :
— e Page Options... 3
Panel Options... ]
150 Line Options... | | | B
Legend Ontions A AR AR AR LA
ys .
EE z Z Axis Options... E w
L e Variable Options... E
NIEAVEIINAN YOV
0 ]
| 1 | | | | E
w0’ 3
of 3
Feigc
[e=Res i’ 3
20" | 3
iz
a0’ & I 1 I I I I E
o ||||||_
. !
a0’ | E
' | —
M= 3
gﬁEE = o0 | 5
T’ —E
ok 1
| 1 | | | | E
ﬂiggﬂ:gr% 03.05/00:00 030600:00 0307/00:00 (3080000 (G090000 O03-10/00:00
' Universal Time
v
< >
(2017-08-17/21:3%17) 42 Axis Options canceled -
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E:f X Axis Opticns

1. Select (L) Panel 1(1, 1) -

A% C¥Users¥ym ta¥Desktop¥is D8 (HEER) ¥spedas v_2¥spd_gui¥spedas_saved_20170..

File Edit View (Graph Analysis

|| ) || e | 4B

Teols  Pages Help

B @0 e 3

Range  Ticks G <
Par€l (L) Panel 101, 1) - ) “ | *Parels locked. Use apply all to chanee other panels.
T -
Range Options: s :
@more>| 2 Select Auto Range ﬁ
() Fixed Ranee g= =
| [ ] Bound autoscaline ranee
Scaling: -
I:I EI | 1 | | 1 |
(®) Linear : il T L ' T I i
O Loe 10 =
() Matural Log iy N
EE = -
Fixed Range:
201 2-03-04400:30:00.000 , , , , , ,
T i T T T T
201 2-03-10/28:30:00.000 _— .y
ok
[ Time Axiz pE3fec
-0’
210"
I
A B | 1 | | 1 |
s BT T T T T T
0
3 Cl k “OIC” xS
. 1C 10"
OF T
< ] 4 > Apply fpply to All Panels Cancel Save az Default 120604 S n  ENE e s e mame  Bhen
: Unversal Time
CA017-08-1221:3313) 1: #Panelz fre Locked: Chanees to range are only displayed for the loch »
< > 2
{2017-08-17,/21:30:37) 40: Axis Options clozed -




Lesson:
Processing- subtract average

GUI Basic Operation

1. Select
Analysis — Data Processing

File Edit Wiew Graph | Analysis  Tools Pages Help
Y | (| (| [

£

Calculate...

Data Processing..

0%

A5 C:¥Userstym_ta¥Desktop¥is TLEH (EZER) Yspedas v_2¥spd_gui¥spedas_saved_20170..

£

Prav. Dat

Prow. AE
[1-mim)
]

Un iveral Time

w0’ f
ok
! ! ! ! ! !
E&%a 03.06/00:00 0G-0500:00 0G07/00:00 C(GO0B00:00 (G3-08/00:00 03 10/00:00

et

AE

E RN

(2017-08-17/21:38:17) 42 Axiz Options canceled

(43




GUI Basic Operation

- _ 4. Click Subtract Average
@ Data Processing

X

Loaded Data

k Subtract Hv-@

............. wdc _mag_ae p

EI ----- = geomaenetic field flu;l 2 Clle I'lght arrow
EI ----- # azh

------------ magdas_mag_asb_lsec_f [ 20121 =P
maedas_mag_ash_lzec_hdz [ 201

------------ magdas_mag_her_lsec f [ 2012-0

magdaz_mae_her lzec hdz [ 201:

1. Select data you want to process
magdas mag asb Isec hdz
magdas mag her lsec hdz

fctive Data
=k IUGONET maedas_mae_ash_lzec hdz: 2012-03-04/00:00:00 to 201 T
- geomagnetic_field_indesx maedaz_mag_her_lsec_hdz:  2012-03-04/00:00:00 to 201 Hbiraet Median
E EI ----- = d=t . amooth Data...
e wde_mag_dst prov [ 2012-03-04 3. Active Data are added . .
g High Fazs filter..
..... .-.. aE

Block Awverage..
Clip...
Deflag ..
Degap...
Interpolate...
Clean Spikes..
Time Derivative..
Wavelet Transtorm..

Fower Spectrum..
Coordinate Transform...

aplit Mariable

Jaoin Yariables...

Clear Active Done

Maore...

(2017-08-17/21:40:49) 13 Variables et to active: maedaz_mae_ash_lsec_hdz magdaz_mae_her_lsec_hdz

L»




GUI Basic Operation

a2 Data Processing .
Loaded Data Active Data :  Gubtract Averaee
= IUGOMET magdas_mag_ash_lzec_hdz-d:  2012-03-04/00:00:00 to 2 Subtract Medi
|- geomagnetic_field_index magdas_mag_her_lsec_hdz—d:  2012-03-04/00:00:00 1o 2 ubiract Hedian
_«r d=t Smooth Data..
s wdc_mag_dst_prov [ 2012-03-04; Hizh Pass filter .
- .'.. aE
: S— wdc_mae_ae prov_1min [ 2012-0} Elock Average..
—i geomagnetic_field_fluzgate Glip..
_..-. agh
: maedaz_maeg_ash_lzec f [ 2012-1 = Deflag..
tmagdas_mag_ash lsec hdz [ 201 - Degap..
: magdaz_mag_azb_lzec_hdz-d I[ 2
SR, ﬁ Interpaolate...
magdas_mag_her_lzec f [ 2012-( Clean Spikes..
maedas mag her lzec hdz [ 201; : —
e Time Derivative..

magdaz_mag_her_lzec_hdz-d I M

Wiavelet Transfarm..

Fower Spectrum..

New variables are created.

Coordinate Transform...

magdas mag asb Isec hdz-d T
magdas_mag_her_l SGC_hdZ—d Join Wariables..
< ] | [ >
More...

Clear fctive @

(2017-08-17/21:41:13) 15 Added variable: magdas_mae_her_lsec_hdz-d

4 ]

1. Click Done




GUI Basic Operation

9

Open “Plot/Layout Options’

[ |5how Data Componentz [+ Butomatic Panels - CREATE PLOTS -

Panels

1. Remove Panel 3 and 4 || _ad

= IUGONET
- geomagnetic_field_inds: () Panel 10110 -

EIQ dzt - wdc_mag_dzt_prow_time —vz— wdc_mag_dzt_prov_data dit

Dependent “ariable

[-—-#- wdc_tag_dst prov [ 2012-03-04/00:30:00 ta 201 Parel 272, 1) - L _
‘ - wdc_mae_ae_prov_1min_time —ve— wdc_mag_ae_prov_Tmin_{
. E|¢ ae Papel a7a 19 — T
[ wdc_mag_ae_prov_Tmin [ 2 . . - magdas_mae_her_lzec_hdz—d_time —vs— maedas_mag_her_lsec_hdz-d
S geomazhetic field fluxeate 3 Clle llne - magdaz_mag_her_lzec_hdz—d time —vs- maedas_mag_her lzec_hdz-d|
5w ash - ¢ - magdaz_mag_her_lzec_hdz-d time -ws- maedaz_mae_her_lzec hdz-d
Fiowa:
[ maedaz_mag_azb_lzec f [ 2012-03-04,/00:00:00 1 Line = .
e magdas_mag_ash_fsec hdz [ 2012-03-04/00:00:0 C 4. Data are added 3 =2
| - magdas_mag_ash_lsec hdz-d [ 2012-03-04/00:0| | PSS el
- her i il
[+]---# maedaz_mae_her_ 1zec f [ 2012-03-04700:00:00 t l
[ maedas_mag_her_lzec_hdz [ 2012-03-04/00:00:0 Fiowe Spat:
IR W 1azdas_mag_her_ lsec_hdz—d [ 2012-03-04/00:010 1 il

5. Then, add the other variable, ",
<l magdas mag_asb_lsec_hdz-d |erae
to panel in the same way. =

2. Select
magdas mag her 1sec hdz-d

er Page:
1 4
Lock Tao Panel

< >
nlock Panels

6. Click OK

[ ]

L2017-08-17/21:51:14) & Add Finished.




a5 C¥Users¥ym_ta¥Desktop¥E D= (ZZHR) ¥spedas_v_2¥spd_gui¥spedas_saved_20170..  —

File Edit View

= 1 e [ s S U R

<

Graph  Analysis Tools Pages Help

B @0 e = |4

Prav. Dst

i

st

AE

201203
00 30

kS

1 1
G0500:00 03060000 0307,

1 | 1
00:00  030800:00 (3090000 0310/00:00

<

4 Subtracted average!

[2017-08-17/21:42:53) 47 Plat/Lavout Options clozed.

(4]




GUI Basic Operation

3:5 C¥Users¥ym_ta¥Desktop¥EE TS EH (ZZERR) ¥spedas_v_2¥spd_gui¥spedas_saved_20170... — O *

File Edit View Graph | Analysis Tools Pages Help
== = g |+ Calculate... 0% il

Plot Power Spectrum of (
magdas mag her lsec hdz x

Hint1: Use “Data Processing” for S A W —
calculating (1f you will get an L %

option dialog, use default value) :
1. Select

il Analysis — Data Processing
o ' W 1-

180 | E

Hint2: Use “Spec” for plotting

180 |
100 |

wof
o _

ke o

=0 F

=100 |

I
180 B
| | 1 | 1 |
1‘&3‘-%% 030500:00 03060000 OG-0700:00 (3080000 03090000 O0310/00:00
L

£ >

(2017-08-17/220%37) 56: Plot/Layout Options closed.

(4




GUI Basic Operation

3:_3 Data Processing

Loaded Data

=) IUGONET
—|---# gEOmag
- e dst

SR—

S —— geomagnetic_field_fluxgate

netic_field_index

wdc_mae_dst prov [ 2012-03-04,
wdc_maeg_ae_prov_Tmin [ 2012-0¢
maedas_mae_ash_lzec_f [ 2012-1
maedas_mae_asbh_lzec_hdz [ 201
maedas_mae_asb_lsec_hdz-d [ 2
maedaz_mae_her_lzec_f [ 2012-(

maedaz_mae_her_lzec_hdz [ 201:
maedaz_mae_her_lzec_hdz—d [ 2(

| ¥

(=

Active Data

Mo Active Data

2. Active Data i1s removed

1. Click Clear Active

< Clear Active > Done

CI017-08-1721:6%:05) 6 Al Active variables cleared

Ly

aubtract Average
Subtract Median
Smooth Data..
High Pazz filter...
Black Awerage..
Clip..
Deflae..
Degap...
Ihterpolate...
Clean Spikes..
Time Derivative .
Wavelet Transform..

Fower Spectrum..
Coordinate Transform...

aplit Wariable

Jaoin Variables .

More...




GUI Basic Operation

}EE Data Processing ht
Loaded Data Active Data Subtract fverage
= IUGOMET tmagdas_mag_her lzec hdz:  2012-03-04/00:00:00 ta 201 Subtract Median
e geomagnetic_field_index
{ O Eeew det . Stmooth Data..
L wdc_maeg_dst_prov [ 2012-03-04. 3' ACtlve Data are added High Pazs filter
IF
............. . . Block fusrass
oo ezomaef 2. Click right arrow 4. Click Power Spectrum
;......-.. ash )
N — magdas_mae_ash_lzec f [ 2012-1 =
------------ tmagdas_mag_asb_lsec_hdz [ 201 = E’_:‘_' Power Spectra Options ot
D B thagdas_mag_ash_lzec_hdz-d [ 2
et HEF f” [+] Dvnamic
------------ magdaz mag her_lzec f [ 2012-( ot [
------------ thagdas_tmae_her_1sec_hdz [RO1: M |' PHTERE
------------ maedas_mae _her_1sec_hdz-d [ 2 Window Size: | 256w
Window Shift: | 128
< Power Spectrum.. D
1. Select data
[ ]5et Time Range: Coordinate Transform..
magdas mag her lsec hdz ——
— — — — Split Wariable

2007-03-23/00:00:00

Join Wariables ..
£ > 2007-08-24.00:00:00

More...

Uze Single Dav

Clear

. . FY
(2017-08-17/21:5%:58) 9 Power Spectrum operation canceled Bl E‘ Remove MaMs From Ihput?

[ Mo Line [IMo Hanning [] Mot Per Hz

5. Click OK ancel Help

[ 2




GUI Basic Operation

‘ti? Data Processing

Loaded Data

.o IUGOMET

- geomagnetic_field_index

ot geomagnetic_field fluxgate

wdc_mag_dst prov [ 2012-03-04,
wdc_mag_ae prov_Tmin [ 2012-0!
magdas_mae_ash_lsec f [ 2012-

magdas_mae_asb_lsec_hdz [ 201
maegdas_mae_ash lsec hdz—d [ 2

=%
o=

1. New variables are created!_‘

Active Data

magdas_mae_her_lsec_hdz-d [ 21

thagdazs_mag_her 1zec hdz x dpw
thagdas_mag_her_lsec_hdz v _dpw
magdas_mag_her_lsec_hdz_z_dpm

L4

maedas_maeg_her_lzec_hdz_x_dpwrspe:
tagdaz_maeg_her_lzec_hdz_v_dpwrzpc:
tagdas_maeg_her_lzec_hdz_z_dpwrspe:

2012-03-04/00:0
2012-03-04./00:0
2012-03-04/00:0

Clear Active

CA017-08-1722:00:5

a1 13 Spectra creation successful.

2. Click Done

Subtract Average
subtract Median
Smooth Data..
High Passz filter ..
Block Average..
Clip...
Deflag...
Deegap..
Interpolate...
Cilean Spikes..
Time Derivative..
Wavelet Transform..

Fower Spectrum...

Coordinate Transform...

aplit Wariable

Join Wariables...

Maore...




GUI Basic Operation

Open “Plot/Layout Options” ><

[ ]Show Data Components Automatic Panels - CGREATE PLOTS -
Dependent “ariable Panels
Hidd
= IUGOMNET
Elé geurdnatgnetic_field_index 0 F'danel 1 I:,:}' - . ; ) ; Remave
|- d - wdc_mag_dst_prov_time —vg— wdc_maeg_dst_prov_data Edit
- @ wdc_mag_dst_prov [ 2012-03-0400:30:00 to 201 Parel 202, 1) -
- - wdc_mag_ae_prov_Tmin_time —vs— wdc_maeg_ae_prov_Tmin_{
E---e- 3e _ Panel 303, 17 -
: - wdc_mag_ae_prov_Tmin [ 2012-03-0400:00:30 to - maedaz_maeg_her_lzec_hdz-d_time —vs— magdas_mae_her_lzec_hdz-d |
C--# geomagnetic field fluxeate - maedaz_mag_her_lsec_hdz-d_time -vs- magdas_mae_her_lsec_hdz—d ]
5e ash - - 1 k P_ mlafu:llﬁsﬁr?ag_herjsec_hdz—d_time —vg— magdas_mag_her_lzec_hdz—d
: ahe L1 - i
¢ [#-e magdas_mae_ash_lzec f [ 2' C 1C Spec - maedas_maeg_azh_lzec_hdz-d_time —vz— maegdaz_mag_ash_lzec_hdz-d Pz "
[ magdas mag ash lsec hdZ T IUTISTI=TE TTOTN - magdas_mag_asb_lzec_hdz—d_time —vs- magdas_mag_asE_lseu:_mz—d i EI
- - - - _ — —, | e = 2
i Ea---;-- magdas_magasb_lsec hdz-d [ 2013-03-04/000| (Bpee > ) preasdasnagsah laachubood tina susemagdas nag [ _ - - - 1 Galumn:
----- = her - maedaz_mae her lzec hdz x dpwrepe time —ve— magdas mag her lze Y
= 2 = = 1
[~ magdas_mag_her_lsec f [ 2012-03-04/00:00:00 + EI
[+ magdaz_mag_her_lsec_hdz [ 2012-03-04./00:00:0 Fow Span:
- magdas_mag_her_lsec_hdz-d [ 2012-03-04/00:00 3. Data are added 1 =
[N (1 52das mas her 1zec hdz x dpwrspe [ 2012-03
[+ maedas_mag_her lzec_hdz v dpwrspe [ 2012-03- Gol Span:A
[+ magdaz_mag_her_lsec_hdz_z dpwrspc [ 2012-03- 1 EI
> Foms Per Page:

1 . SeleCt Variables: IS—Iil
magdas _mag_her lsec_hdz x dpwrspc Add/Ed Cols Per Paee

=

Lock To Panel

Unlock Panels

Apply Cancel

(2017-08-17/22:01:31) & Add Finished. 4 Clle OK

£k




GUI Basic Operation

Result

3:3 C:¥lsers¥ym_ta¥Desktop¥iE T =EH (ZFERR) ¥spedas_v_2¥spd_gui¥spedas_saved_20170... — O X

File Edit View

Graph  Analysis Tools Pages Help

e & ==[E0P EE B0 e ™ |2
£ >
~
T TrT TTTT T T TrTTT """"""""":
&0 E
o [\ f
= L\//—J :
E; -50 E|:|
. 100 _;
=150 _E

[nT]

Frow. AE
[1-min]

1zec
hdz-d
[nT|

.J.
Mag
her

mdag .
nsk

[T}

T=ec
hiedz-d

AE

This color bar can be
customized in

Graph - Z Axis Options.

L

n
1

00:00:00

00:00:00

00000000

00:00:00

(2017-08-1742201:54) 52 Plot/Lavout Options clozed.

[




GUI Basic Operation

3:3 C:¥lUsers¥ym_ta¥Desktop¥ EE T EH (ZZHR) ¥spedas_v_2¥spd_gui¥spedas_saved_20170... — O X
Lesson: File Edit View Graph | Anz Pages Help
R . === i i‘
Use Calculate (Equation editor) :
Data Processing...
>~ Magnetic Field Madels... ~
N Meutral Sheet Models... .
of 3
e [\ ]
1. Select :
L]
Analysis — Calculate. ..
4T_
:
1 1 1 1 1 1
Il
I
'
I
| 1 | 1 | |
0" 100
g2tz = 1
T wtp | ||| | | il | oo
I L ! ACLON g 0 | ||||||||||| ! oo
2336:%% 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00
w
< >
(2017-08-17/22:17:33) 5% Plot/Lavout Options clozed. &




GUI Basic Operation

Equation Editor for SPEDAS

1* . . .
2= Calculate . _
Variable Built-in function
Program: |—sc:ratn:h— Ihzert Wariable: ZYOIJI” loaded data Thzert Function:
Jowea IJGONET loe{x[baze]} PA
) . Inix)
= gEO maenetic_field_inde:x expix[base])
i _g dzt sgrt{{x}}
- . -03- 20 - |abs(x
;e wdz_mae_dst_prov [ 2012-03-0400:20:00 to 2012 it T dimlL/nan] [feubscr
= a8 ) maxix [dim][/hanl [/zubsc
- wdc_mag_ae_prov_Tmin [ 2012-03-04/00:00:30 to 2| |mean(x,[dim]L/man])
=---#- geomagnetic_fizld_fluxgate averagelx [dim]L/nan])
. ..a azh medianix, [dim][ even])
*a= total(x Ldim][/nan] Licum

+---# magdaz_mag_asb_lzec_f [ 2012-03-0400:00:00 ta|  |~emmtfe Tt
L4 >

+|» maedas_mag_ash_lzec_hdz [ 2012-03-0400:00:00
oo maedas_mag_ash_lzec_hdz—d [ 2012-03-040000:0  [qzert Operator:
4= |- ¥ =
+f magdaz_mag_her_lsec_f [ 2012-03-0400:00:00 to -+ . .
H.-e magdas_mag her_lzec hdz [ 2012-03-04/00:0000 | |- Built-in Operator
+lr magdas_mag_her_l1zec hdze-d [ 2012-03-04700:00:0) |
+---# magdaz_mae_her_lzec_hdz_x_dpwrspe [ 2012-03-0) |«
+ + magdas_mag_her_lzec_hdz v dpwrspc [ 2012-03-0f |/
Cipen Save Fur Zlear oo magdaz_mag_her_1zec hdz z dpwrspe [ 2012-03-00 <
>
btel

Ih=ert Conztant:

< » pi e Fe

0: Select item from list to add it to program. »

Built-in Constant

Done Help

(2017-08-17/25:24:21) 1: Galculate opened. Displaving File: —scratch-

4




GUI Basic Operation

Lesson:

Make an equation using the loaded variables.
rga‘; Calculate . - - ] ‘ - I&J

Program: —scratch- Ihzert “ariable: Ihzert Function:

- IUGONET :DEEXIZI:-ase]} -
= I_+ -# geomagnetic_field index enésgx[,base]} ._|
H 35 I YN i fimld £l o Sgrtl:l:xj:l !-':l
abslx .

1. Type variable/function/ Operator/ Constant directly mintcLdim[ fnan])

maxx Ldim][ nan])

SEE il meantx:, Ldim] [ han])

il ace_hl_mfi_ BGSM [ 2006-12-14/00:00:03 to 2006-|  median(x[dim]L/zven])
i+ 4 coe Al LGN . totalx Ldim]L /nan] L/cum

count(x Ldim]) il

l 4| 1] [ F

[« !

| »

- ]

' Note: , d
CMIEETE  Fc]ose the variable in double quotation marks ;
ety

Ihzert Congtant:

4| 1 | 3

| o) Lo e
I: Select item from list to add it to program. =
F
I Dione | I Help
(2015—03—“;"23:1&50} 2 Calculation failed with error: Lizer statement svntax errar on line: 0. Check hiztary for more detail. -

4 b




GUI Basic Operation

Lesson:

Make an equation using the loaded variables.

3:3 Calculate

Prograrm: | -zcratch—

“magdas_mag_her_lzec hdz-d ="

=~ IUGOMET
—0 geomagnetic_field_index

3. Variable is added

+--a wdc_mag_dst_prov [

&

S g2

: +--m wdc_mag_ae_prov_Tmi
|- geomagnetic_field_fluxgate

| 1. Select magdas mag her Isec hdz-d x [,

[112-03-04/00:30:00 to 20

[ 2012-03-04/00:00:30 4

2. Click arrow

>

Cpen Save Fun

Clear

Then, try to add the offset (+200) to
magdas mag her lsec hdz-d x

- maedas_mag_ash_lzec
- magdas_mag_azh_1zec hdz [ 2012-03-04/00:00
- magdas_maeg_asb_lzec hdz—d [ 2012-03-04.00:

- magdas_maeg_her_lzec_f
- maedaz_mae_her_lzec_hllz [ 2012-03-0400:00:
- magdas_mag_her_lsec_h

[ 2012-03-04/00:00:00

2012-03-0400:00:00

de-d [ 2012-03-0400:1
dz—d_time [ 2012-0
S maedas_mae_her_lzec_hdz—d_x [ 2012-03-0
- magdazs_mag_her_lzec_hdz—d v [ 2012-03-0

------------ magdaz_mag_her 1sec_hdz-dz [ 2012-03-0
- magdas_mag_her_lsec_hdz—d_vaxis [ 2012-1
- maedas_maeg_her_lsec_hdz_x dpwrspe [ 2012-0:

- maedaz_mae_her_lzec_hdz_v_dpwrspc [ 2012-0:

[ L

>

———d oL 1o lodo — do ...

£

4: Inzert variable: magdas_mag_her_lsec_hdz-d_ -

>

logl:[bazeld A
[z

explx[base])

sgri(x)

abzl)

minizx [dim][/nan],[fsubscr
maxx Ldim][Ahan] [fsubsc
mean(x, [dim]L nan])
averagelx Ldim]L han])
mediani [dim] [ even])
totalle Ldim[/man] [icume ,

et [ i

< >

Ihzert Operatar:

L

]
++
N
*
4
<
>
&8
Il v

Ihzert Constant:

pi = Fe

Dane

Help

C2017-08-12/2221:28) & Variable zelected: magdas_mae_her_lsec_hdz—d .

[ ]




GUI Basic Operation

Answer

Note: one line, never return

_her lsec_hdz-d x ofst" ="magdas mag her Isec hdz-d x" + 200

"magdas mag

Iheert Function:

Program: |—scrafrh— Iheert Wariable:

~—

'

S —

q 2-d_x_ofst” = “maedaz_mag_her_lzec_hdz—d_x" + 200

A >

Clpen

Save ( Fun > Cilear

1. Click Run

- e wdc_mag_dst prov [ 2012-03-04/00:30:00 to 20 A :Dgibeaseli ~
i 3F
E" as _ explx[baze])

- wdc_mag_ae_prov_Imin [ 2012-03-0400:00:30 1 sqrifs)

Ellr geomagnetic_field fluxeate

E'...,
E'...
E'.’

=)~ azh

maegdas_mae_asb_lsecf [ 2012-03-04/00:00:00
maedas_mag_asb_lsec_hdz [ 2012-03-04./00:00
maedas_mae_ash_lzec hdz-d [ 2012-03-04500:

- magdazs_mae_ash_lsec_hdz—d_x_ofst [ 2012-03-

- magdaz_mae_her_l1zec f [ 2012-03-0400:00:00
- maedaz_mae_her_lzec_hdz [ 2012-03-0400:00:
- maedaz_mae_her_lzec hdz-d [ 2012-03-0400:
------- magdaz_mae_her_lzec_hdz-d_time [ 2012-0
------- magdaz_mae_her_lzec_hdz—d_x [ 2012-03-10
------- magdaz_mae_her_lzec_hdz-d_y [ 2012-03-0
------- magdaz_mae_her_lsec_hdz-d_z [ 2012-03-0
o magdaz_mag_her lsec_hdz—d vaxiz [ 2012
- magdaz_mae_her_lsec_hdz_x dpwrspe [ 2012-0:
- magdaz_mae_her_lzec_hdz_v dpwrepe [ 2012-0:

=rereirmr=teeembidazzdomrane [ 2012-0}
magdas_mag_her_lsec_hdz-d_x_ofst

2. A new variable is created

il

abgix)

mirtz [dim][ nhan] [/subscr
maxlx, Ldim]L/nan] [/subsc
tmeatizx [dim]L nanl)
averagel: [dim]L nan)
median(x Ldim][ even])
total{x.Ldim]l/man] [Acume ,

e s

< >

Ih=ert Operatar:

]
++
.
*
4
<
>
28

3. Click done

(A017-08-172/2255:49) 14 Calculation complete

T —
K Daone ) Help
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GUI Basic Operation

113 : 29
Open “Plot/Layout Options
- : >
[]5how Data Components futomatic Panels - ZREATE FLOTS -
; . Parels
] dent Wariabl
ependent Variable 1. Select Panel 3 and Remove it | .,
[=---e IUGONET
EI ..... - geomaenetic_field_index L) Farel 101, 11 -
o [eee dst - wdc_maeg_dst_prov_time —vs— wdc_mag_dst_prov_data dit
- + wdc_mag_dst prov [ 2012-03-04/00:30:00 ta 201 Panel 272, 1) - L :
: - wdc_maeg_ae_prov_1min_time —vs— wdc_mag_ae_prov_Tmin_(
EI; - d Tmin [ e l‘.}"" D b_tsec_hdz—d_ti d b_tsec hdz-d L
P [ =+ wdc_mag_ae_prav_Imin . . - maegdaz_maeg_azb_lzec_hdz-d_time —-ve— magdas_mag_azb_lsec_hdz-
)--# geomagnetic_fishd_flxgate 3 . Clle Llne - magdas_mag_ash_lsec_hdz-d_time —ve- magdas_mag_ash_lsec_hdz-d
s azh F'_ mlagu:ll:aﬁsjr?ag_asb_1sec_hd2—d_t|me —vg— magdas_mag_asb_lsec_hdz—d
- ane 1) - '
¢ [ magdaz_mae_asb_lzec f [ 2012-03-0400:00:00 —n it i Riow: N
- magdas_mag_ash_lsec hdz [ 2012-053-04,/00:00:0 Panel i (6, 1) - . b El
i d b 1sec hde-d [ 2012-03-04/000 Spec —» - maedaz_mae her_lsec hdz-d time —va- maedas_mae her_lzec hdz—d
[H]---# M3ED3E_Mag_ash_ - - maegdas mag her lsec hdz-d x ofst time —vs— maedas mae her lzec Calumn:
i [ maegdas_mae_ach_lzec_hdz-d_«_ofst [ 2012-03-0 | il
e l
i~ mazdas_mag_her_lsec_f [ 2012-03-04/00:00:00 4 4. Data are added Row Spar
- magdas_mag_her Tsec_hdz [ 2012-03-0400:00:0 i 1 il
[=)---# magdas_mae_her_lzec_hdz-d [ 2012-03-04./00:0(
............ [ o012-0% Col Span:il
! 1 1 =
........... das_ =—d v [ 2012-03-10 p 5 |
------------ magdas_maeg_her_lzec_hdz-d_z [ 2012-03-04. Réjws el F‘aie
[#---# magdas_mag_her_lsec_hdz—d vaxis [ 2012-0: 2 S 1 t EI
- magdas_mag_her 1sec hdz_x dpwrspe [ 2012-03- . CI1CC Caolz Per Page:
- magdas_mag_her 1sec hdz_y dpwrspc [ 2012-03- -
@ iag s Lo b .l magdas mag her lsec hdz-d y 18
£ magdaz_mag_her_lzec hdz—d = ofst [ 2012-03-0 _ _ _ — _ Lock To Panel
’ >1 magdas mag her lsec hdz-d x ofst
— — — — —_ — Unlock Panels
] 4 Apply Cancel
(2017-08-17/2254:53) & Add Finished. ~




GUI Basic Operation

Open “Plot/Layout Options”

ﬂ} Hlot/Layout Uptions %
[ ]5how Data Components Automatic Panels - GREATE PLOTS -
i Panel
Dependent Verizbl 1. Change the value of Row to 3 | "=
e IUGONET

Femove

Elc geamaghetic_field_index 7 Pamel 161, 17 -
=)o dst - wdc_mag_dst_prov_time —ve— wdc_mag_dst_pro Edit
----- * wdc_mag_dst prov [ 2012-08-04/00:30:00 to 201 Panel 22 1} - o .
: - wdc_mag_ae_prov_1min_time —vs— wdc_mag_ae_prov_1min_ 3
E--e ae _ Panel 4704, 1) - T
N =3 - wdc_mag_ae_prov_Tmin [ 2012-03-04/00:00:30 to - magdaz_mae_asb_lzec_hdz—d_time —ve- magdaz_mae_aszb_lzec_hdz"M = =
- geomashetic field fluxgate - magdas_mae_asb_lsec_hdz—d_time —vs— maegdas_mae_asb_lsec_hdz-d +
: b - - magdaz_maeg_asb_lzec_hdz-d_time —ve- magdas_mae_asb_lzec_hdz-d
e & Add: Panel & (5 1) -
i [+ magdas_mag_asb_lsecf [ 2012-03-04/00:00:00 1 Life —> T e T =TT
ERf d b1 hdz [ 2012-03-04./00:00:0
8: magdas_mag_asb_1seu:_hdz_[:j [ 9019-03-04/00:0 Spec —» - magdaz_mag_her_lzec hdz-d_time -ve— magdaz_mae_her_lzec_hdz-d
magdas_mag_asb_1sec_hd2 3y afet [2012 IZIS.I] - magdaz_mae her lzec hdz—d x ofst time —wa— maedaz_mae her lzec :
[ magdas_mag_ash_lsec_hdz-d_x_ofst -03- =
e o s
[ magdas_mae_her_lsec_f [ 2012-03-0400:00:00 . ( ) Raowe Span:
[ magdaz_mae_her_lsec_hdz [ 2012-03-04/00:00:0 2' Panel 6 1S Changed tO 37 1 1 il

- magdaz_mag_her_lsec_hdz-d [ 2012-03-04.00:01(
------------ magdas_mae_her_lzec_hdz-d_time [ 2012-03-
------------ magdaz_mae_her_lzec_hdz-d x [ 2012-03-04

Ciol Span:

™ magdas_mae_her lzec_hdz—d v [ 2012-03-04 <
e agdas_mag_her_lsec_hdz-d z [ 2012-03-04,
[~ magdaz_maeg_her_lsec_hdz-d vaxis [ 2012-0% Variahles:
[ magdas_mag_her_lzec_hdz_x dpwezpe [ 2012-03- .
(- magdas_mag_her_lsec_hdz_y_dpwrspc [ 2012-03- Add/Edit
[#--- magdas_mag_her_lsec_hdz_z_dpwrspc [ 2012-03-
[N maedas_mag_her_lsec_hdz—d x_ofst [ 2012-03-0 Lock Ta Panel
< * Unlock Panelz

Apply Cancel

(2017-08-17/2285:16) 7 SPD_ULLAYOUT OPTIONS: Row zet to 3. 3 Clle OK

[




GUI Basic Operation

Result

3:5 C¥Users¥ym_ta¥Desktop¥iE TS EH (EEFR) ¥spedas_v_2¥spd_gui¥spedas_saved_20170... —

File Edit View Tools
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Offset (+200nT) was
added to the H comp.

(2017-08-17/22:55:41) 88 Plot/Layout Options closed.

[




GUI Basic Operation

A new page opens

Expand the plot using the mouse.

(2017-08-17/23:15:35) 89: Page: 2 has been clozed

[ 43
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File Edit View Graph Analysis Tools Pages Help By left_cllck and File Edit View Graph Analysis Tools Pages Help
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(2017-08-17/2316:21) 90: Rubber band operation successful. New page created.




GUI Basic Operation

Lesson:

5:3 Space Physics Envirenment Data Analysis Software (SPEDAS) - Page: 1 - O
LO ad data from CDAWeb File Edit View Graph Analysis Tocls Pages Help
. Open SPEDAS Document... Cerl+O 1008 -
Save SPEDAS Document... Ctrl+5 EI
Save SPEDAS Document As...
Template >

Load D3
Load Data using CDAWeb

Save Data As...
Manage Data and Import/Export Tplot Variables...

Export Te Image File...

Print... Ctrl+P
Print Setup

Configuration Settings...

Exit Ctrl+Q

1. Select
File — Load Data using CDAWeb

< >

(2017-09-08/11:14558) 2% Plot/Lavout Options closed.

(43




GUI Basic Operation

Open “CDAWeb Data Chooser” (s coawes na chooser 2. Select Instrument Type

Dataview Selection: Magnetlc ﬁelds (Space)

GD&Web (Space Physics Public Data)

Datazet Selection:

Mizzion Groups Inztru menlf}.-'pes

: : MOAA Ay
1. SCICCt Mission Mt *| | Magnetic Fields (Eall
QMM Combined 180 IP Data; Magnetic and Sol: )

OMNI(Combined ...) —lis P

Pioneer

Paolar ™~
BrCS AT 1 EARKOASAT— 1% ATRET

Spacecraft Potential Cantrol

3. Click "Find Datasets” | Frspatssei)

Data Selection: Datazetsfariables
=25 Datazets
D OMNLCOHO1HR_MERGED_MAG_PLASMA: 196301701 00:00:00 - 201770817 01:00:00: OMMI Combined merged b
{:| OMMLHRO_TWIN: 19281701001 00:00:00 - 201740803 011800 OMNI Combined, Definitive, 1-minute IMF and Plagr
{:| OMMLHRO_GMIN: 198170100 00:00:00 - 201740821 225500 OMNI Combined, Definitive, S-mirute IMF and Plazr
{:| OMMIZ_ HD_MRGTHR: 196370101 00:00:00 - 20170822 23:00:00: OMNI Combined, Definitive, Hourly IMF and Flas

4. Data are listed

£

Start Time: |2IJ1?—IJ3—23IIJIJ:UD:IJD | = Llocal GDF directary: |G:¥Users¥ym_ta¥data¥cc| =

9017-03- 24000000 [ ]Save local CDF file
Use Single Day Prefix for tplot variables:| |
Get GDAWeb Data Cloge

0: Meszage Bar

[




GUI Basic Operation

5} CDAWeb Data Chooser %

Dataview Selection:
CD&WeD (Space Physics Public Data)

Datazet Selection:

Mizzion Groups Ihstrument Types
NOAA | [Imaging and Remote Sensing (Sun) ~
Mew Horizons
QMMI (Combined 180 IP Data; Magnetic and Sol:
POES MetOp
Pioneer
Palar -
B AT 1 EO R OS2 T— 11 ADET Ra,j":, 2nd Plastmha Waves space
< > Spacecraft Potential Contral b

Find Datazets

1 Selected data that Data Selection: Datasets\ariables
' : Magni f ave. field vector (nT) (last currently—available OMNI B—field data fue 02 2017) -
you want to load \ 12
=] EIY_GSM. Eiy I{nT:I. GSM. determined from post-shift G5E compaonents
i s Bz inT), , determined from post-ghitt components
BZ_GSM: Bz (nT), GSM, d ied f hift GSE
zcalar {n
FMs 50 B RM5 50 B lar {nT)
-}E] RMS_50fld_vec: RMS SO field veu:tu:ur inT)
AE] v Wi ‘-.-‘elu:uclty (kmfs]l SE
SHE] W Wy Welocity (emds), GSE "
£ >

2. Set Date & Time T
Start Time: 2017-03-23/00:00:00

ﬁ Local CDF directary: |G:¥Llsers¥ym_ta¥data¥ct| =l

201 7-03- 24, 00:00:00 []5ave local GOF file

Use Single Day Prefix for tplot varial:ules:| |

3. Click “Get CDAWeb Data” C | Get GDHWE@ Close

: Mezzage Bar

[




GUI Basic Operation

Open some pop-up windows to confirm the data

Get Data Operation

The selected data is now available in

spdf_data.Fdat
spdf_data.BX_GSE.dat
spdf_data.BY_GSE.dat
spdf_data.BZ_GSE.dat
spdf_data.flow_speed.dat
spdf_data.proton_density.dat

Also, the downloaded data has been saved in

s

C:¥lsers¥ym_ta¥data¥cdaweb¥omni_hros_Smin_20170323000000_20170
324000000, cdf

1. Click “OK”

3. Finally, click “Close” 1n the
“CDAWeb Data Chooser” window

3} Verify Data

Data:

F

B _G5E

B _GSE

BZ _GSE
flow_zpeed
proton_density

Metadata:

Mame: | F |
Mizgiar: |NSSDG |
Obzervatory: |OMNI (14U 1P Data]l>r'-'1E|
Ihztrument: |HF{O>DEfinitive 5minute|
Units: |nT |
Coordinate System: |NAA

Wariable type: M e

Filename: | C¥lUsers¥ym_ta¥data¥o

( 0] 8 I)anu:el

: Mezzage Bar

2. Click “OK”

[




GUI Basic Operation

Open “Plot/Layout Options”

*
[ ]Show Data Components futomatic Panels - GREATE PLOTS -
Dependent “ariable Panels
#dd
e NSSDG
= OMNI{1AU IP Datal>Merged 5 minute Interplantary OM T Pamal 11110 = Remove
= HRZ:Definitive Sminute - F time —ve- F_data Edit
G- F [ 2017-03-23/00:00:00 to 2017-03-24/00:00:00 Parel 2102, 1) -
fie BXGSE [ 2017-03-28/00:00:00 to 2017-08-24/1 Py 3y v BHGEE data
e BY.GSE [ 2017-03-23/0 . . = B GSE _time -ve- BY GSE_data
m-e vzase L2017-03-23000 2. Click Line Panel (8.1 -
BZ GSE time —vs— B _GSE data
[ flow zpeed [ 2017-03-2! : Farel § (5 1) - .
- proton_density [ 2017-03-230000:00 to 2017-0 Ling = = flow_speed_time —vz— flow_zpeed data Row: "
Parel E(E 1:' - _ . : EI
Spec = gity time —vs "OTon densmy W aton density
s Column:
1 Fe
1. Select =
3. Data are added
. . Fow Spar:
the listed all data in term |2
Ciol Sparn:
! 52
Foms Per Page:
r s
Wariables: DE'
fdd/Edit Colz Per F'ail
Lock To Fanel
< > Unlock Pakels
Apply Cancel
C2017-09-0511:04:32 18 Add Finished. 4 Cl' ~
. Click OK :




Result

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

File

B | | 1| 2| ||| 4| P

Edit View Graph Analysis Tools Pag

es Help

EX B0 e |3

All solar wind
parameters are plotted.

|
i % |

i
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e e
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og: ]
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1 1
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1
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7 12:00:00 18:00:00
<
(2017-09-05/11:05:19) 18 Zoom updated. e
< >




For advance...

UDAS website: http://www.tugonet.org/product/analysis.jsp

Data Analysis Software: SPEDAS
SPEDAS (Space Physics Environment Data Analysis Software) is a set of IDL (Interactive Data Language) libraries that provides an
integrated analysis platform for Solar-Terrestrial Physics.
SPEDAS has useful features as follows:
. Automatic data download without specifying the data's location
. Data analysis without regard to the file format of the data
. Parallel display of different types of data from many satellite and ground-based missions, including IUGONET.
. Utilization of various analysis functions equipped in SPEDAS (e.g., frequency analysis, filtering)
. Dutput into an ASCII file or image files {e.qg., PNG, JPEG, GIF)
. GUI available for those new to IDL and SFEDAS
. SPEDAS-GUI executable on the IDL Virtual Machine without a paid IDL license.

UDAS

IUGOMET has provided a plug-in software, UDAS (iUgonet Data Analysis Software), for SPEDAS. Release Note
Latest Version
52.00.1 for SPEDAS v2.00 (zip, 1MB)
Previous Version
51.00.1 for SPEDAS v1.00 (zip, 1MB)
3.00.3 for TDAS v8.00 (zip, 1MB)
3.00.2 for TDAS v8.00 (zip, 1MBE)
3.00.1 for TDAS v8.00 (zip, 1MB)
2.01.1 for TDAS v7.01 (zip, 1MB)
2.00.2 for TDAS v7.00 (zip, 1MBE)
2.00.1 for TDAS v7.00 (zip, 1MB)
1.00.1 for TDAS v6.00 (zip, 1MB)

How to use SPEDAS/UDAS
1. SPEDAS/UDAS Users Guide (PDF)
2. You can learn SPEDAS using some documents (PDF files) used in the past workshops.
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