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Operational Space Weather forecast Services NI: /CT)

Services

Domestic users : satellite operators, aviation,
electric power suppliers, radio operators,

and academic use etc.

Email receivers:7000, Web70,000/month
also providing by Facebook, Twitter

Ionosonde [ —
VIPIR2

Robust system
* Dual obs. system

* Broadness of
communication
network

* Backup center in Kobe

Recent activities
e |ICAO service in (since Nov. 7, 2019)
» 24/7 operation (since Dec. 1, 2019)

Yamagawa solar radio Observatory 2




Consideration with Asian Countries on Space Weather Research N /: /CT,

€ Lcading AOSWA activities as the secretary
€ MoU with GISTDA, Thailand on Nov. 29, 2019
€ Establishment of VHF radar in Chumphon, Thailand for monitoring ionosphere

& The Asia-Oceania Space

Observations

& lonosphere Observation

network “SEALION” Weather Alliance & NICT signed MoU with
& Establishment of VHF (AOSWA) established in GISTDA, the national

radar in Chumphon, 2010 for information space agency of

Thailand on Jan. 17 2020, exchange among Space Thailand, on Nov. 29

for monitoring Weather organizations in 2019, for cooperation in

ionospheric disturbance Asia and Oceania. space weather

named “Plasma Bubble” ¢ Members: 27 from 13 operational services

countries/regions

which is seriously
influence GNSS utility.
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International activity of NICT in Asia

Data Exchange

Technical
Cooperation

Cooperative
Observation

Data Exchange
Cooperative
Research

Data Exchange
Cooperative
Observation

Capacity
Building

BoM, Australia
(and Canada, France)

GISTDA, Thailand

Operational Space Weather service

lonospheric observation with
Obligue sounding
RRA, Korea

NARLabs, Taiwan
Data assimilation with
COSMIC2/FORMOSAT7

Thailand, Indonesia, Vietnam,
Phillipine
SouthEast Asia Low-latitude
lonospheric Network (SEALION)

Thailand (Lead), Laos
Startup with ASEAN-IVO

Red: both of above

r

'5
Orange: cooperation shown in the left p
Yellow: ISES Regional Warning Centers
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Data assimilation with numerical model in operational space weather

We have been developing an atmosphere-ionosphere AR
coupling model named “GAIA” for forecasting ionospheric 1 =
condition as a part of space weather.

We succeeded to build a prototype of real-time data L wamEn =5
assimilation system using GAIA for daily space weather o TIBR AT IR o
forecast in the last mid-term research project period. In the

present period, we start the operational use of GAIA model e A O e
for space weather forecast using observational data as input :
parameters. e o

GALA
A TR [ - - -

_:' e IIIIIIII‘IIIIIII‘IIIIIII{{IIII!!IIIIIIII'!III.I__E.:
e I O O P R O I__:__
:’! | - I | l | I - I oL L1 I I__:-
ot e e i e —_Ensemble simulation with
p RS _:- Tvarious initial condition

We have been trying same approach in the different area,

solar wind. It is important to estimate the arrival time of solar *n%;; 5 B B A Vi dni
storm after solar flare for preparing against any disasters in | .:Pp PR I
social infrastructure. We have been developing the solar e I egf;gszg%%ﬁ%% | |

15005 case010

storm model named “SUSANOQO” and use ensemble
simulation with various initial condition for estimate the Mot
arrival time of solar storms. —

Plural simulation results

600

vr [k /s]

Success to estimate the arrival time of
solar storm



Applied Al technigue in Space Weather forecast

Artificial Intelligence (Al) is a powerful tool in space weather forecast.
The processes in the interaction from the sun, solar wind,
magnetosphere and ionosphere still have unknown parts which
makes difficult the space weather forecast. On the other hand, there
are an amount of observing data from the ground/satellite which

can be used for teacher data in Al method.

We have been developing the solar flare prediction model
“DeepFlareNet” used deep learning method on the base of SDO
solar image dataset. We use this system in the discussion of
operational space weather forecast.

FATE/5N3
AAI DS A

Another trial is to use Al for automatic scaling in ionogram. The
ionogram is image data obtained from ionosonde observation and it
is necessary to scale the image to detect any physical parameters.
For many years, skilled scalers had worked the scaling, but it is
difficult to obtain the data in real time. We now try to solve the issue
with Al.



https://www.defn.nict.go.jp/

Recent update 2: development of space /)
Environment Sensors in GEO NICV

‘ Charging

. on surface and inside spacecraft

Assess the effects of radiation particles on dielectric materials
and circuit board on surface and inside of spacecraft.

Energetic protons
10 MeV to 1 GeV

Cause of

* Single event effects (SEEs)
» Total ionizing dose (TID)

* Exposure

* Polar cap absorption (PCA)

Energetic electrons N
50 keV to 5 MeV W\ 3

Cause of for mitigating a risk of malfunction o
* Spacecraft charging (ESD)

* Total ionizing dose dose (TID) SP&‘CE ff?ff&‘SfoCfoe

Conceptual . EM design FM design Himawari-10  Data service start
Design manufacturing manufacturing  delivery launch @ & 3

2020 2021 2024 2025 2028




International Organizations related to Space Weather Services /v:/cr)

ISWI (International Space Weather Initiative)

WG 2009~

— UN/COPUOS Long-Term Sustainability WG
2011~2014

Regular session 2015~

\

IAVSWOPSG (International Airways Volcano
ICAO — Watch Operations Group) 2009~2014

WG-MISD (Meteorological Information
—  and Service Development) 2015~2021

WMO F WG-MOG (Meteorological Operations
Group) 2022~

[

\

ICTSW (International Coordinate Team for
Space Weather) 2009~2016
ISC — ISES
IPT-SWISS (Inter-Programme Team on Space
] Weather Information, System and Services)
% i (@ 2016~2019
oo International _%\‘5‘& % IItSEtS "
... ... Science Council "’gj}»ﬁ\‘ E"nﬁ{,'éi,hi’gﬁ, sﬁfﬁie ET-SWx (Expert Team on Space Weather)
o
2022~



http://www.spaceagenda.com/uploads/unoosa.jpg

Operation of ICAO global space weather centers N(I§7?

* Since the beginning of 215t century, the use of polar route has been increasing
with economic activity glowing in East Asia. On the other hand, Polar region is
known as high-risk area against space weather events.

* ICAO started space weather information services on Nov. 7, 2019. Now four global
centers work on duty with two-week rotation.

* The centers monitor space weather phenomena which affect on GNSS, HF and
satellite communication, and radiation.

HF com. Is only way for
telecommunication

x FDIE.’ rfhljl:?ug:il:agm . ‘
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Challenge for forecast/data quality harmonization IV<ICT)




Information sharing infrastructure in WMO N@')

WIGOS

 The WMO Integrated Global Observing System (WIGQOS) is one of WMOQ'’s top priorities as the new overarching

framework for all WMO observing systems.

. Currentg-lobal challenges demand a significant worldwide upgrade of space- and surface-based observations
|

and pre
scientific and technical advances.

WIS

* The WMO Information system (WIS) is a coordinated

global infrastructure responsible for

telecommunications and data management functions
and is owned and operated by WMO Members. WIS
provides an integrated approach suitable for all WMO
Programmes to meet the requirements for routine
collection and automated dissemination of observed

data and products
OSCAR

 OSCAR is a resource developed by WMO in su
Earth Observation applications, studies and gl
coordination.

ort of

ctions. In response, WIGOS provides a new, integrated approach incorporating the most recent

International Organizations
(IAEA, CTBTO, UNEP, FAO..)  +GAW World Data Centres

+*World Radiation Centre / +GCOS Data Cenfres
*Regional Instrument Centres \ +Global Run-off Data Centre
\ 6@ =i +Global Precip Climatology Centre
_ -~ 829(e). -
*IRI and other climate ( NC ) : l@
.Unw:’:ﬁia;d’ Institutes .“ “Managed, Regional and Internetqug
: ; 4 icati o Cormmercial
*Regional Climate Centres (;N-c?;j ComwaicatiopNetworks {/N—E ol
\ __'\_' e %
T
& |
INTERNET. @_c\ )
NC ) = WMO World Data
C) ( (bced ‘\‘ Centres
; = /

W Satellite  Disse inﬁﬁm_(NC)
— WTwo-Way i B =i

B ( NC
~{nc) . -\_,J
_—

NC = Mational Centres <= Real-time "push”
GISC = Global Information System Centres =P On-demand "pull"
DCPC = Data Collection and Production Centres
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Schweizerische Edgenossenschatt
Confécération sulsse
Confederazione Swzeera
Confederariun wirre

Observing Systems
Capability Analysis e iz
and Review Tool e ";";:,'_‘;'g,‘””‘, S

Search

Home Search Critical review

Homepage > Search > Station search > Station report details

Station

= (@ Edit F Download
Instrument
Contact Kokubunji-ionosonde (Japan) Last updated: 2022-10-24 by CT NI

in WMO Region Il - Asia
Bibliographic Reference
v Station characteristics

Name: Kokubunji-ionosonde lagage s

) ) Mae‘ashu LHD
Station alias: me _|_ = >
Date established: 1950-12-14 & o

) — A= ® =58

Date closed:

: . 8 7 e Chgghi
Regional WIGOS Center: Tokyo (July-December) / Beijing (January-June) ":"“ ‘ ® & G
Declared reporting status: Operational ° ..To 0 <
Assessed reporting status: Unknown e, : » Isumi -

Japan is the second country to register space weather information following Canada. IRTRE | X

- = . o o B g} o 10:26
E P ZZIAALUES . s : 2022/11/07




Recent Discussion in WMO/OSCAR

® File format for disseminating data/model results
® For example for ionospheric information...
® |onosonde/lonogram
® Standard Archiving Output (SAO) Format
® JSON (JavaScript Object notation) ...
® GNSS
® |ONEX format
® RINEX format
® GTEX format
® SCINTEX format ...

"metadata": {
"Model_Code": "ACFJ",
"Model_Owner": "Bureau of Meteorology Australia",
"Valid_Time": "20210927T0510 UT",
"Analysis_Time": "20210927T0510 UT",
"latitude": {
"unit": "degree",
"type_data": "integer",
"length_char": 5,
"scalefactor": 0.01,
"values": "+/-",
"coordinate": "geographical”,
"max": 8750,
"min": -8750,
"delta": 500,
"type_array": "1D",
"rows": 1,
"columns": 36
2
"longitude": {
"unit": "degree",
"type_data": "integer",
"length_char": 5,
"scalefactor": 0.01,
"values": "+",
“coordinate": "geographical",
"max": 35250,
"min": 750,
"delta": 1500,
"type_array": "1D",
"rows": 1,
"columns": 24
2
"Percentage_Depression": {
"unit": "percentage",

JSON format for lonogram

NICY
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International Space Environment Services(ISES) N@T

® Consortium of organizations who operate Space Weather forecast services
@® Discuss the sharing observational data and forecast information, build up forecast skill and data format

standard

® 21 member states and ESA as a Collaborative Expert Center

FMI Helsinki(Finland)

SRC warsaw(Poland)  [SNIEERG

i —— Z

CSWFC

LSWC Lundt(Sweden) IAG Moscow(RUSS|a) Q‘E O A N
MOSWOC Exeter (UK) ° SEPC,SAPC Beulng Boulder (US) o Ottawa
e
SIDC Brussells (Belgium) F ®

IAP Pulague (Check)

(China) (Canada)

N

KSO Gratz(Austria)

——
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Contribution to International Framework N I:/CT?

 There are many international
organizations (10s) related to space
weather research and operation.

* Their purposes are different from each
other and/but action items are often
overlapped.

* How do we make a solution to have the

UN/COPUQOS
Standard
WMO || ICAO || ISWI !

10 Fwos 1o most effective way for all players?
|| scosTep » Each |0 has original object and goal
ISES COSPAR which should be respected.
Q g » Some of action plans can be

collaborated among I0s, avoiding
duplicate works.

» Logistics: Meeting periods can be
coordinated among |Os.

Operation

Independent Objectives and Goals



WMO-ISES-COSPAR doreniseome |

Peaceful Uses of

Collaboration

e

e UN/COPUQS STSC issued recommendations on
space weather services in February 2022

* COSPAR-ISES-WMO is required to lead space
weather related activities, and has begun to
consider

* September 2022, two representatives from each
institution participated in the study at the
University of Coimbra, Portugal.

* A draft of the "Coimbra Declaration" has been
prepared and is currently being discussed by Cecourch &
related organizations. Development

e Confirmation of the direction of the three institutions
* Agree on framework, consider MoU

COSPAR

. : : ISES
* Pilot projects, regular meetings, round tables, etc. A F:%!:gtgg
& Services Integration
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