Current status and future expectation of
Al implementation in JMA operations

SATO Yoshiaki (JMA)
July 2025



Japan Meteorological Agency (JMA) [ART

,,,,, Japan Meteorological Agency

* As part of Japan's government, JMA implements its services with the following ultimate goals in compliance with
the Act for Establishment of the Ministry of Land, Infrastructure, Transport and Tourism (MLIT) and the
Meteorological Service Act:

— Prevention and mitigation of natural disasters
— Safety of transportation

— Development and prosperity of industry

Disaster Management Headquarters (Chair; Prime Minister)
— Improvement of pUblIC welfare {members include Director-General of JMA)
. Emergency Team
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inundation and flood [RT

{ Japan Meteorological Agency

“Real-time risk map for landslide

JMA is producing real-time risk map, which provides spatially specific information on risk-level of landslide,
inundation and flood in colors using a standardized color code to understand risks of hazardous phenomena
and the urgency.

The map is shown in JMA’s web page with precipitation nowcast. Not only news media but general public can watch the

risk level information with their interest.
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Vision for MeteoroIoEicaI Services in 2030 AR[T

* Advisory Committee (Meteorological subcommittee, Council of Transport policy) makes
recommendations on high-level IMA policies.

* In the “Vision for Meteorological Service in 2030” recommended by the advisory committee
in 2018, priority areas are defined as follows:

1. Advancing Research and h (2. Promoting Use of Meteorological
Development for Obs. & Forecasting J / \ Data & information
/0Weather, Climate ) ®Establishment of environment for access
Advancing operational techniques to met. Info.
provide services supporting decision through these Promotion of efficient distribution for met.
making at various time-scales synergy Info. improvement of accessibility, Review
of the system
N / \_ J
® Earthquakes, tsunamis, and volcanos A ® Improvement of information literacy
Identify status and outlooks of these Enhance met. literacy for DRR Promotion of
phenomena, Enhance accuracy of outlook N/ met. Info. Usage in economic activity
after these occurrence
Promotion of DRR
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Reinforcement of “Vision for Met. Service in 2030 ” Advisory committee (2025) |8 SRT

Japan Meteorological Agency

. . . . . . . easures.
Advisory committee recommendation “Vision for Met. Service in 2030 ” (2018) :Strengthen Measures
1. Advancing Research and / N 2. Promoting Use of Meteorological N
Development for Obs. & Fo i Data & information
g =
® Weather, Climate | ancing predictio through these ® Establishment of environment for access met. Info.l 6
Advancing operational techniques to provide @& acy o z synergy Promotion of efficient distribution for met. Info.
_services supporting decision making at various time-scales Improvement of accessibility, Review of the system )
- O O : - J
[0 Earthquakes, tsunamis, and volcanos ocal disaste @ ® Improvement of information literacy *SLMCS: Stationary Linear
Identify status and outlooks of these phenomena, gatio Enhance met. literacy for DRR Mesoscale Convective
| Enhance accuracy of outlook after these occurrence Promotion of DRR ( Promotion of met. Info. Usage in economic activity ) Systems

Based on the original recommendation and the Strengthen Measures ofo-e considering the recent social situations, JMA will
contribute to realize the safe, resilient and vibrant society. To promote the information advancement and utilization
considering user friendly policy, JMA will enhance the cooperation and dialog with relevant organizations.

(@ \ \ Promoti inst | ] \)
Enhancing Typhoon info. ) ( Enhancing climate change info ) ( romoting measures against 1arge scale )
earthguake / volcanic eruptions

Contribution to DRR actions by enhancing Support adaptation activities by national and local Enhancing JMA information in conjunction with
prediction accuracy and information gov'ts by creating near-future climate projections the government wide measures against
+ Enhancing observation (upgrade of GEO satellite) + Developing climate projection technique (decadal earthquake and volcanic disasters
* Enhancing predictions (upgrade of HPC, forecast with considering the uncertainty from ¢ Enhancing volcanic ash prediction information
development of NWP) natural phenomena) (developing the techniques on monitoring volcano
+__Strengthening cooperation with related and ash fall prediction)
M Typhoon The end off, -+t  [The end of m + Developing technique on monitoring earthquake and
206 s after didr tsunami and its installation to operational system

e

0 | Storm P‘ X | s | ‘
t | Warning '» X » i {)\ 5/\ b2 P
( Draft) the high probability of ] ( Draft) detailed strong wind ] )N g\ L5 A 2 2 4 Faw:] - S
TC existence. distribution prediction | current system a Schematic image of its Current system [ Schematic image of its ]

\ JAN " \ Enhancement )] \ Enhancement )
= — G — . —_— = =
oe . SEFETRIZHEL . e gd I

Utilization of advanced Al technology to enhance the Q | e Enhance map info utilization by shifting
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o Possibilitx of Al utilization in JMA RERT

* JMA provides the information, which are prepared with the following steps:
— 1. Observation, 2. Analysis, 3. Prediction, 4. Operation

* JMA considers there are possibilities to apply Al techniques to each steps.

* More accurate forecasts

* Enhancing QC of observation data i )
* Quick forecast generation

*Preventing erroneous data dissemination

Obs Analysis Prediction Operation
* Insitu obs Analyzed precipitation NWP * Monitoring
* Satellite obs Estimated seismic Nowcasting * Creating information
* Earthquake obs intensities Earthquake early
Satellite products warning
etc
* More accurate estimation * Providing information more
* Detection of previously quickly
undetectable phenomena *Standardizing of operation

Utilizing advanced Al technology to all the JMA tasks

o) SRT 7
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Utilization of advanced Al technology Advisory committee (2025) @ %%ﬁ

Japan Meteorological Agency

Past efforts based on the previous Vision 2030

B Utilizing Al technology to the weather forecast
» Early Al techniques have already been applied to the post-processing of NWPs.
» Conducting joint research with RIKEN AICS.

Considering new social trends,

To enhance DRR information, it is necessary to utilize rapidly developing advanced Al technology. But it is noted that
the use of Al technology comes with undesirable risks and challenges, such as hallucinations and black box problems.

Strengthening efforts towards 2030 and beyond Samples

Utilizing advanced Al technology

for enhancing DRR information
» To strengthen JMA operations overall and
provide strong support for DRR.
» Leveraging human and natural science
knowledge to address Al risks and challenges. | LSS Ut R L e DR TP EWELREI N CUENRE Syt )
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Toward realization
® Promote research and development il
of Al technology ata

»  Utilizing domain (natural science) knowledge
Py DEVE'OD and Enhance the Preprocessing seismological data (observation)
s N - \l'\iayg ‘ Noi“z"e
environment and system = anaw — VN B m il ‘ ) ‘
»  Collaborating with public sector and academia Seismological wavéidata o% High Quality
>  Preparing of computing & human resource and noisy data QCed data
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“"Sample of research and development in JMA (Noise reduction [RT

Japan Meteorological Agenc

Observation (24hours) Noise Reduction Result

_W-u'l.er VARST mixing Falic Waker VEpOr maing ratia

o 0

5

=

T ARIEA D el g

AlbEude ki)
AltEuds k)

[ ™
= LS - w S i - w o
" T

-

Applying Al
technology

o
By iy rrEli g o Gyl

o
L M T

O
-

Sample of noise reduction of observation data

e Joint research with RIKEN AICS

* Noise reduction technique for water vapor lidar data was developed
— The lidar observes vertical profile of atmospheric water vapor sequentially

— The technique applies the noise reduction technique for conventional image data by supposing data as 2D image of
temporal-vertical cross section. o) TERFT 9
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Sample of research and development in JMA (Wind gust detection) JART

Japan Meteorological Agency

Detected eddy

() o (+) )

Eddy detected

=  Wind gust detection technique was

developed by the joint research of JMA-
MRI and East Japan railway (JR East).

The enlarged
image shows
relative velocity

HEEA

 The upper eddy which bring wind gust is
being detected by Doppler velocity data in
The enlarged real time in operation.

image shows
relative velocity

Not-detected

Doppler velocity distribution with the past detection technique

»  The mis-detection was reduced by
) utilizing the Al detection technology
' which learns eddy and non-eddy data.

o Detected eddy

e 2

Eddy detected
\X 5B
L " o e « Since November 2020, JR East has been
Eddy d d . . .
,{',‘etefte using this technology for winter
' 'y A i . .
: R e A , operations on the Sea of Japan side,
i A é@ where wind gust are more likely to occur.
I NS . \ 2 ; i ol
X?Ekfz{:‘# Foi:0pA -
L Doppler velocity distribution with the Al detection technique 2

The sample of Al detection technique refinement
After JR East (in Japanese) iﬁ‘) R8T 10
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Sample of research and development in JMA (Al model testing) [RT
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 JMA-MRI conducted feasibility study of Al models for TC forecast

e It was confirmed that the TC track forecast from Pangu-Weather model was better than JMA
GSM, while the TC intensity forecast was not.

 The synergy of Al model and (conventional) NWP model might be able to bring the better
DRR information.

Yamaguchi et al. 2024, in Japanese iﬁ) S&8T
https://www.mri-jma.go.jp/Topics/R06/061217/Happyoukai2024.html Jupan Wepoisiegical My 1 1
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Basic principles of Al utilization at JMA [RT

Japan Meteorological Agency

JMA defined the basic principle of Al utilization as the following images. Based
on this principle, JMA will promote the utilization of the advanced Al
technology.

Co-creation by
Al & natural science

fusion of advanced Al
technology with knowledge
of natural science

Basic
. Principle .
Co-creation b P Co-creation
government w/ by humans & Al
private sectors &
academia
Synergy between JMA, Synergy between humans
private sectors and and advanced Al
academia technology
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“Backup [RT

s O M OLE Japan Meteorological Agenc
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Sample of research and development in JMA (Hypocenter determination) ART

Japan Meteorological Agency

Conventional method w/ Al
The mis-determined hypocenters out of the
0 10 20 30 . 10 25 30 40 50 6 seismically active area (shown by red rect.) were
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Example of automatic hypocenter detection during the
2024 Noto Peninsula earthquake

The automatic hypocenter detection accuracy was improved by using the Al technology which
learned seismic wave data and noise wave data.

By having the Al technology learn abnormal wave, it can automate the process of determining
whether or not data can be used for “earthquake early warning” by staff.
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