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IUGONET project
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IUGONET project started in 2009

» to develop the tools for sharing the upper atmospheric data, which have
been archived separately by many Japanese universities and institutes
since the International Geophysical Year (1957-1958).

* to comprehensively understand the mechanisms of long-term variations in
the upper atmosphere and facilitate interdisciplinary studies regarding the
Solar-Terrestrial Physics.




Upper Atmosphere

...... L T A Energy Input ‘Uppmimﬁrislnhem"
_______ et et 4L from Solar hormosphere and
______ gt . J . Radiation and ionosphere.
PP LA " - + Solar Wind
400 lon Plasma Plasma lon v
Outflow: Instabilities _ Instabilities Outflow T i
300 Equatorial Anomaly < i3
. ) ] =
Equatorial Fountain e i
— 200 Aurora Auroral a , , Auroral Aurora E ﬁ
Electrojet Equatorial Electrojet Electrojet T
€ 120 ’ ! ’ 2 i5
= Gravity Wa b.k .-.r:fjd-v‘ v Waves — i
<] Material Circulation_ =~~~ Polar :
-g -'...-.-l---l----I.-I--l------- --IIII--I--..-.. MESGEPhErif_ ¥
— 90 ‘-""' Gravity Waves Mesopause -""-. Cloud ¥
= * . . . . »
= # : Mesopshere Quasi-Biennial Oscillation ; . s
< ¥ PolarNightJet ~ Cooling 3 Cooling : S
60 - aravity Waves v Waves 'p' %-5_
- wa _ W w
* Gravity Waves k Material Greulation Stratopause v o
--_--_.n------- LE LT T T T yera-. T LTI “‘ég
i Planetary . '-p".‘z"'.ﬂlirlzﬂ Circulation % =
Dzane Hole Wraves I =g
30 Pol % StratospherelQuasi-Biennial Qscillation e LFY e
olar Turbulence Y., a0
Stratospheric Tropopause Gravity Waves T
g ad
Cloud Warming Warming o
0 =g
\ Winter Summer .
Antarctic Equator Arctic

« Consists of multiple layers, such as the stratosphere, mesosphere, and thermosphere.

« Various phenomena are generated by energy inputs both from upper region (e.g., solar radiation,
solar wind, energetic particle precipitation) and lower atmosphere (e.g., atmospheric waves).

« Both vertical coupling and horizontal circulation play an important role in the formation of the
Earth’s atmosphere.




What data do we handle?

IUGONET Global Network of Ground-Based Observations
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« |UGONET has handled data obtained by various kinds of instruments, such
as telescopes, imagers, radars, and magnetometers, distributed globally all
over the world.

 To understand the coupling processes in the solar-terrestrial system, it is
important to comprehensively analyze these various kinds of data.




Master Plan “Study of coupling processes
in the solar-terrestrial system”
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Coupling processes in the solar-terrestrial system
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We have collaborated with various projects
associated with solar-terrestrial physics.

We have supported publishing their data and .
have also provided useful tools for producing PN i e e
scientific results effectively. '
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Questions

 How can we produce scientific results effectively?
 How can we make new discoveries from a lot of
data?

@ Our answers

« Connect seamlessly our research procedures (i.e., Search -
Know (get metadata & QL plot) - Download - Visualize -
Analyze data) using advanced tools.

 Remove barriers among various missions and communities.

« Contribute to the education of young researchers and
promote international collaboration.



Our strategy is to help researchers perform comprehensive data analysis

by connecting seamlessly research procedures using the advanced tools,
l.e., metadata database (IUGONET Type-A) and analysis software
(SPEDAS) for upper atmosphere data.

1. Search
(find data and
event)

2. Know
(get metadata

)

& QL plot)

3. Examine

(plot interactively
with UDAS web

4. Advance
(know how to
analyze data)

)

5. Analyze
(analyze data

with SPEDAS)

)

6. Create

(create figures
for papers)

J

I
IUGONET

N ' y
N\ IUGONET Web Service / 4
\ pper Atmosphere x[DL : Web Tec) «
h ‘ #

Type-A

IUGONET DataSet

Instrument/Project | Observed Region | ERG Campaign |
Satellite:
[JAKEBONO [JCHAMP [JCosMmIC
Ground-Based:
[C]SMART (Telescope) [JDST (Telescope) [(JEMT (Telescope []Refractor (Telescope) []Muon (Telescope
[[]Geomagnetic Indicies [ JWDC Geomag., Kyoto []Geomag., Kakioka [[JMAGDAS/CPMN [1MM210
[]Induction [[JMagnetometer [[]SuperDARN [CJEISCAT [[JImager
[JPWING/PsA [JoMTI [ Lidar [JIonosonde [[JRiometer
[CJVLF/ELF [[JMU Radar [T]EA Radar [CIME Radar [IMW Radar
[[1VHF Radar [C1GPS Receiver [JAWS []BL/LT/WP Radar [[]Radiosonde
[[]X-Band Radar [[1Others
Keyword:
Timespan: To Set Detail

Search

/
SPEDAS

,,,,,,
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IUGONET

UDAS web Available!

IUGONET DataSet LSt MAP
Instrument/Project | _Observed Regi 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 201170911 ] set Detail
Search
1 ic Indicies
e ‘;\.;.*\r.-“n'u'v. _j\w.\lk M _odar < i - | |
Z st W\‘}M"A’X‘wvw. % 5.p N
""vv."/\’v\"rT«('V/\‘ww"'”-m/w~d t
O e s &
’ ¥ | §
Numerical Data. Geomagnetic Auroral Numerical Data. Geomagnetic Equatorial Dst ~ Numerical Data. pit-latitude Geomagnetic
Electrojet Index Provisional AEfY Index Provisional} Indices ASY and SYMYY
| Mm210
I : o
| . | J

Numerical Data MM210 Moshiri
er 1 min resolution data

distributed by ERG-SCIY

Numerical Data. MM210 Kototaban

Numerical Data MM210 Kagoshima
magnetometer 1 min resolution data magnetometer 1 min resolution data
distributed by ERG-SCIY distributed by ERG-SC[Y

2. Find interesting events

f05/12 00:00:00, Select Date: (2011 v [08 v [11 ¥ Plot Next>
Timespan [day(s)]: 1

<Prev

]
!
=
T[T TE[ TTTT T

Description:

The mit-lztitude geomagnetic indices at 1-min time resolution, derived at World Datz Center for Geomagnetism, Kyoto, Kyoto
University.

4cknowledgement: If the data are used in publications and presentations,
must properly be acknowladged,

ReleaseDate: 2011-02-17T08:00:00

e data suppliers and the WDC for Geomagnetism, Kyot:

[Contact (GenerzlContact):

Toshihike mari, Datz 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 [MetadataContact)

Maszhito Nose', Data Analysis Center for Geomagnetism and Space Magnetism, Graduate School of Science, Kyoto University /
World Data Center (WDC) for Geomagnetism, Kyoto, nose@kugi.kyote-u.acjp

AccessInformation:
Acknowledgement: If the data are used in publications and presentations,
must properly be acknowladged,

e data suppliers and the

DC for Geomagnetism, Kyot:

de/Sec3.htm

Online
Access Rights: Open
Format: Text

3. Know (get metadata
and QL plots of data)

(Dbserved Region: Earth.Surface

Instrument:
Mzre: Magnetomsters st San Jusn (S1G)
Description: Information about magnetometers at San Juan (S1G)

Sy tm Contact):
:dQ” 2 e i, Data Analysis Center for Geomagnetism and Space Magnetism, Graduate School of Science, Kyoto University /

World Data Center (WDC) for Geomagnetism, Kyoto, iyvemori@kugi.kyoto-u.ac.jp




IUGONET Type-A (2)

The IUGONET metadata is based on the Space Physics Archive
Search and Extract (SPASE) data model.

Description:

The mit-latitude geomagnetic indices at 1-min time resolution, derived at World Data Center for Geomagnetism, Kyoto, Kyoto
University.

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 (GeneralContact):

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

Contact (MetadataContact):

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

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 3. Know (get metadata and
Format: Toxt . o QL plots of data)
Processing Level: Calibrated SPASE base mOd el

Measurement Type: ActivityIndex -
<NumericalData>

Time Span: < S
StartDate: 1981-01-01T00:00:00 Person
StopDate: -P1D <Observatory>

<Ilnstrument>
<Repository>

Observed Region: Earth.Surface

IHDEA 2020




IUGONET Type-A (3)

I Step.1: Set Time Range
From: 2012 v |03 v |05 |00v |00 ¥ |00 ¥
To: 2012 v |03 v |12¥ Q0¥ 00 v 0O~

I Step.2: Choose Variables to Plot

¥ magdas_mag_ama_1lsec_hdz_x (North-South magnetic field)
magdas_mag_ama_1sec_hdz_y (East-West magnetic field)
magdas_mag_ama_1sec_hdz_z (Vertical magnetic field)
magdas_mag_ama_1lsec_hdz_x_dpwrspc (Dynamic power spectrum of North-South magnetic field)
magdas_mag_ama_1sec_hdz_y_dpwrspc (Dynamic power spectrum of East-West magnetic field)
magdas_mag_ama_1lsec_hdz_z_dpwrspc (Dynamic power spectrum of Vertical magnetic field)
Numerical Data Geomagnetic Auroral Electrojet Index Provisional AE
# wdc_mag_ae_prov_1min_0 (Geomagnetic Auroral Electrojet (AE) index (AE = |AU -AL|))
wdc_mag_ae_prov_1min_1 (Amplitude of Upper envelope (AU))
wdc_mag_ae_prov_1min_2 (Amplitude of Lower envelope (AL))
wdc_mag_ae_prov_1min_3 (Average value of the AU and AL induces (AO = (AU + AL)/2))
wdc_mag_ae_prov_1min_4 (AX index)
Numerical Data  Mit-latitude Geomagnetic Indices ASY and SYM
wdc_mag_sym_0 (Symetory (SYM) index of the east-west component)
¥ wdc_mag_sym_1 (Symetory (SYM) index of the north-south component)
wdc_mag_asy_0 (Asymetory (ASY) index of the east- component)
wdc_mag_asy_1 (Asymetory (ASY) index of the nort h component)
* At Least, one variable should be choosen.
Attentions: To create plot image requires some obser
Expect if vou want to see the plot onlv in thi ferm)

a, so read each acknowledgement(s) again

4. Examine (plot
data interactively
Numerical Data MAGDAS observation network 1sec resolution ge With U DAS-We b)

@ 4’. Advance (know

How to Plot (SPEDAS-CUI #Basic): h n

IDL> thm_init t Iy

ITHEMIS> timespan, ['2012-03-05 00:00:00', '2012-03-12 00:0 OW O a a Ze

THEMIS> jug_load_gmag_wdc, site='sym asy'

ITHEMIS> tplot, ['wdc_mag_sym', 'wdc_mag_asy'] d ata by S P E DAS)
.

How to Plat (SPEDAS-CUI #Advanced [*Quick-Look was created ... coo wunis

g

IDL> thm_init

THEMIS> timespan, ['2012-03-05 00:00:00', '2012-03-12 00:00:00']

ITHEMIS> iug_load_gmag_wdc, site='sym asy'

THEMIS> split_vec, 'wdc_mag_sym'

ITHEMIS> split_vec, 'wdc_mag_asy'

THEMIS> tplot, ['wdc_mag_sym_0', 'wdc_mag_sym_1', 'wdc_mag_asy_0', 'wdc_mag_asy_1']

How to Plot (SPEDAS-GUI):

Step 1:  Start SPEDAS GUI Program.

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

Step 3:  Choose [IUGONET] Tab.

Step 4:  Uncheck 'Use Single Day'.

Step 5:  Set Start Time: '2012-03-05 00:00:00" and Stop Time: '2012-03-12 00:00:00".

Step 6:  Choose Instrument Type: 'geomagnetic_field_index'.

Step 7:  Choose Data Type: 'ASY_index', Site or parameter(s)-1: 'WDC_kyoto' and parameter(s)-2: 'asy’, 'sym'.
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_asy', 'wdc_mag_sym' and p
Step 12: Push [OK] button.

“ne->] button.
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«  SPEDAS (Space Physics Environment Data Analysis Software) was developed by scientists and

programmers of the UC Berkeley's Space Sciences Laboratory, UCLA's IGPP and other
contributors.

* |UGONET has provided the plugin software for SPEDAS to handle the IUGONET data.
* Itis useful for the interdisciplinary study about solar-terrestrial physics.

Sun & Solar wind <:'> Geospace
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,'“IUGOQLE; An example of researches using IUGONET tools
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Outreach activity

Education of young
researchers and construction
of international network

IHDEA2020




Outcome (1)

Access number of unique users to IUGONET Type-A

Trends of number of unique users

4000 T I i i
- ' - . Increase of unique
‘g’ 3500 | Open the new [~ oo usersfrom—
C 1 .

£ 3000 £ - database | L developing

v X " .

g 2500 __ _______________________ ‘ ________________________ Almost. .. ‘@™ || . c Ol.lrltl'IES ______

a g ; constant :

o 2000 1 PR ) O IO 0

& : | :

' 1500 e f g

E C | 1 I

e L1 e e o N B M wEEED

g C 1 ) [

g€ 500 -

5 P ] I I
O—:‘..':::‘..'I::l:'..':l:'..':l::'.'.':::'..'::::'..':::'..':
2016/04  2016/10  2017/04  2017/10 2018/04  2018/10 2019/04

Japan: 57.92% : Year/Month :

Foreign: 42.08% Ratio of access number from foreign countries .
e (2016/10—2019/10) Units (%)
USA | Indone | China | Germa | Russia | Turkey | Korea | France | India Brazil
sia ny
35.5 9.8 9.0 5.3 47 | "®5"??0 38 2.9 2.1 1.6 14



Outcome (2)

Number of papers with acknowledgements to IUGONET

25
i 21
L 20 BREE \
20 PO ( M/D thesis
- e \ 14 > Other
15 <+ 3 \ . .
- 5 K Invitation stay
0 [ \ “'~ m Developing countories
- 2 P Developed countories
c i ®m Domestic (ground/satellite)
- 9 2 m Domestic (ground)
o T~

FY2015 FY2016 FY2017 FY2018 FY2019
List of papers whose first author is a collaborator in Indonesia (2020)

==Koushik, N., K. K. Kumar, C. Vineeth, G. Ramkumar, and K. V. Subrahmanyam, Meteor Radar Observations of Lunar Semidiurnal
Oscillations in the Mesosphere Lower Thermosphere over Low and Equatorial Latitudes and their variability during Sudden Stratospheric
Warming Events, J. Geophys. Res., 125, e2019JA027736, doi:10.1029/2019JA027736, 2020.

-Sridharan, S., Equatorial upper mesospheric mean winds and tidal response to strong El Nifio and La Nifia, J. Atmos. Sol.-Terr. Phys.,
202, doi: 10.1016/j.jastp.2020.105270, 2020.

=Koushik, N., K. Kishore Kumar, Geetha Ramkumar, K. V. Subrahmanyam, G. Kishore Kumar, W. K. Hocking, Maosheng He, and Ralph
Latteck, Planetary waves in the mesosphere lower thermosphere during stratospheric sudden warming: observations using a network of
meteor radars from high to equatorial latitudes, Climate Dynamics, I%@NQ@@?PO%Z'OZO'OSZM'S' 2020. 15



" IUGONET, Future Plan

FY2020 FY2021 FY2022 FY2023 FY2024
Additior] of new Collaboration with other projects
Support for STP . Pro)
funcﬂorﬂs to tools (Master plan, Transformative Research Areas, etc.)
Research .
Release bf Enhangement of M-UDAS | |UGONET Type-A '
M-UDAS and SREDAS-plugin
Promotion of Addition of new observational data Developrr.len'F of pipeline of
.. from other projects to Type-A data_publication
data publication
Start of operation Campaign y
of EISCAT_3D observations
Education of young | _ _ _ _
researchers & Enhancement of international collaboration with
international universities/institutes in Asia, Oceania, and Africa
i - 1 International
collaboration Data analysis work$hops <chool vy
PWING
Challengirjg Exploratory Research Projgcts for the Future (ROIS)
Tlmellne of other SCOSTEP PRESTO -
STP projects Master Plan (EMY radar, EISCAT_3D| Ground-based observation networks)
______________________________________ »
Transformative Research Argas
__________________________________ »




Conclusions

The IUGONET project has developed the advanced tools for upper
atmospheric research, such as the metadata database (IUGONET
Type-A) and the integrated data analysis software (SPEDAS).

To achieve scientific results effectively, our strategy is to connect
seamlessly the research procedures using IUGONET Type-A and
SPEDAS.

We have contributed to the education for young researchers both in
Japan and other countries (e.g., Indonesia, Malaysia, India, China,
Nigeria) to enhance the international collaborations in the STP field.

As a result, the number of papers whose first author is a collaborator
In the developing countries is increasing.

We are planning to continue the support for the STP researches, the
promotion of data publication, and the education of young
researchers.

IHDEA 2020
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