Environmental Prediction Science Lab.
- Our Actions in FY2025 -

with many thanks to Kawasaki, Hayashi and Saito-san for arrangements

Shunji Kotsuki

Center for Environmental Remote Sensing, Chiba University

Lab. Kick Off Meeting (April 3rd, 2025)
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First of all, let's welcome new members

* Hayashi (D1)

Muraguchi (B4)

Ubukata (B4)

Tateishi-san (admin)

Yuxi (D1)



Let’s get started!
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Why Mission & Vision? .

We have grown to be a big group. It seems to be nice.

However, being a big group does not mean a productive and visionary group.
To maximize our outcomes and growth, let me share our mission and vision with you.

Y
Laboratory

Just three years ago (Apr. 2022) Now (Oct. 2024)




Why Mission & Vision? ol =

We have grown to be a big group. It seems to be nice.

However, being a big group does not mean a productive and visionary group.
To maximize our outcomes and growth, let me share our mission and vision with you.

a group w/o mission a team w/ mission and vision

If you want to go fast, go alone. If you want to go far, go together. (from African proverb)



What are Mission, Vision, and Value

Our Purpose : Why are we here together?
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Our Ambition: What will we achieve/create?
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: " Our Value : What are our criteria of decisions?
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Our Mission:

—* Science/Research
* Education
—* Social implementations

-
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The Global Risks e
Report 2024 "?El‘. J
- 19th Edition

"REPORT

Today, the Earth environment imposes the greatest risk
to the sustainable development of humankind.

e

2 years 10 years

15t Misinformation and disinformation Extreme weather events

Ul Extreme weather events Bl Critical change to Earth systems

Sl Societal polarization B Biodiversity loss and ecosystem collapse
4t Cyber insecurity B Natural resource shortages

Risk categories : _ _ - _
Rl nterstate armed conflict SR Misinformation and disinformation

I Economic GE | ack of economic opportunity B Adverse outcomes of Al technologies

& [nflation : Involuntary migration

Sl [nvoluntary migration s Cyber insecurity

I Environmental

I (Geopolitical




Our Scientific Mission

Improving predictions for global environment and disasters is extremely important.
Achieve this requires the integration of global environmental data and data science.
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Background: We are living in the VUCA era.

We are facing an extremely challenging era.
We must encourage talent who can not only survive but also lead society.

Previous Decades VOLATILITY . COMPLEXITY
bttty = ZEE HERLE 1A

Worldwide inflation
‘ (2022) I

|2022 Inflation Tops

@) ChatGPT

https://ifm-business-solutions.com/



https://ifm-business-solutions.com/

Our Educational Mission

We must encourage talent who can not only survive but also lead society.
Lab will impose research experiences/responsibility to enrich 4C skills.

@ Collaboration

Leadership & Initiative =
Cooperation =

Critical Thinking /30

= Information & Discovery
= Interpretation & Analysis

Flexibility = = Reasoning
Responsibility & Productivity = = Constructing Arguments
(Digital) Collaboration = The 4C = Problem Solving
Responsiveness = = System Thinkin
e 21st-Century Y 9

Skills
@ Creativity Communication @

- Effective Listening
= Delivering Oral Presentations

= (Digital) Communication
= Engaging in conversations

Idea Generation & Refinement =
Openness, Courage to Explore =
Working Creatively with Others =

Creating Production and Innovation =

Salybekova et al. (2023)



Our Educational Mission ’

We must encourage talent who can not only survive but also lead society.
Lab will impose research experiences/responsibility to enrich 4C skills.

Eg Collaboration

Leadership & Initiative =
Cooperation =

Flexibility =

Responsibility & Productivity =
(Digital) Collaboration =
Responsiveness =

what
you can do
alone

what you can do
through collaborations



Summary: Our Mission

« Research/Science
« to explore environmental predictions by integrating Earth data and data science

o HUBKEDRI S[EFRAIF T HIBKIRIR - (KE VX D2 TP - KT Dz _hs 9 B,

* Education
» to encourage 4C talent who will lead society in the next era.
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e Social Implementation
 to contribute SDGs thought social implementation and education
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Our Vision:

= Kotsuki Group.
F - to transform environmental prediction

through data science




Background: Rapid growth of Als

Al-based surrogate models (= 30 models)

Y

d) Encoder

GraphCast
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e) Processor

Google/Deepmind’s
GraphCast
(Lam et al. 2023)

g) Simultaneous multi-mesh message-passing ‘ X =
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Track forecast for Typhoon Kong-rey
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Huawei's PanguWeather
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(1) To Transform Satellite Precipitation

Global Precipitation Gauge

s é\"‘ﬂa‘ data-driven

We will push our outcomes
to operational products
in the JAXA-funded project.
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Al model (ViT)
(Cyber Space)

Sondes

Obs

(Real Wrd)

—

—

Data Assimilation
(LETKF)

|

Background Ensemble

Analysis Ensemble

Al Weather Model
(ClimaX)

Stochastic forecasting

Ensemble Forecasts




(3) To Transform Ensemble DA and FCSTs

feature extraction

L2/LL DNN
regularization diffusion dimensional reduction
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(4) To Transform Practical Disaster Preventions

= Weather X

powered by BERREE
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(5) To Transform Weather Forecast - Control
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Challenge:
limited impacts of control inputs
w.r.t. atmospheric dynamics
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Challenge:
limited impacts of control inputs
w.r.t. atmospheric dynamics
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We can achieve the world-leading outcomes!
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Our Value

* Challenge

» to keep exploring new horizons

o FTUWDEFICHEE Ul TS

» Collaboration
 to achieve outcomes that cannot be accomplished alone

o —ATIERURITESNIRVRRZZRIT D

* Opportunity

 to provide opportunities for members
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Our Actions in FY2024:
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Annual Direction

20 o Bottleneck Theory
/04 (EEEsD)
2021 Standardizatior]

Bottleneck

2022 Start Integration

/04 (RES DFIIR)

2023 Deepening

/04 (RDD)

2024 Reproducible Success

/04 (FBIR pIEETR Rk IN) D
research

2025

/04 - outcomes



What we did in FY2024 (Research)

to prepare templates

Scientific Writing

Environmental Prediction Science Kotsuki & Okazaki lab

Proposal Writing

Environmental Prediction Science Lab.

Center for Environmental Remote Sensing / Institute of Advanced Academic Research

PPT Template

Environmental Prediction Science Lab.
Center for Environmental Remote Sensing / Institute of Advanced Academic Research

version April 2024

Wakate B JSPS/DC2
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HESS | NP JGR JSCE Al/DS

—

We are ready to
accelerate
our outcomes!

Master Bachelor

Of course, these achievements are primarily the result of the members’ efforts!



What we did in FY2024 (Admins)

wiki first

README.md Edit

Environmental Prediction Science,

Environmental
Prediction

&, Kotsuki-and'Okazaki Laboratory
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Our Actions in FY2025:
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What are the bottlenecks in our laboratory?

Bottleneck Theory

Bottleneck Bottleneck

Bottleneck

research
outcome



Your Action: To Cycle Small PDCAs (Hypothetical Think

Long-term goal
(e.g. dissertation)

/ goal

Short-term goal
(bi-weekly mtgs)

S .
A NO mid-term

h if-\

Inspired by AOGAKU

We will start Monthly Self Review (MSR).
It is not mandatory
If you are interested in, let's start together.
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To triger Positive Feedback Loops

monthly self review

large

individual feedback

feedback
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Annual Direction

2020 Foundation
/04 (TEED)
2021 Standardization
/04 (#F - IEDRZEK)
1 4
. Start Integraton Let’s make FY2025 a year of
& (HEORIE) reinforce positive feedback!
2023 Deepening
/04 (RDD)
2024 Reproducible Success
/04 (FBIR o] gE7T Bk IN)

2025 Reinforce Ppsitive Feegl back
/04 RZFT T T4 — RNy D)
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My Action: From Teaching to Coaching (PM Theory)

" more developmental

2nd Stage (Growth Phase)

Instructive

Coaching
(advise: 77 /{1 X)

more instructive

(K DBERKH) 3rd Stage (Expansion Phase)

Developmental

Coaching
(discuss: & 9 D)

less instructive

(K DIgER)

t we are here

Teaching

(direct: 357R)

less developmental

1st Stage (Startup Phase) (L DB

(FFEER)

-

Partnership
(FHEX(CERD)

4th Stage (Maturity Phase)



Still Thinking: Communication for Collaborations? .

Imposter Syndrome
(underestimated)

Dunning—Kruger effect
(overconfident)

o'

what you can do
through collaborations





