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Goals and Vision

The Environment and Food Unit is committed to tackling environmental challenges that span a broad scope, including climate change and air and marine
pollution, both of which have significant and wide-ranging impacts. We're also dedicated to creating a sustainable supply system for safe, secure food,
always prioritizing the preservation of our global environment. Our approach includes conducting in-depth research in atmospheric and marine sciences for

Goals for 2030: improved understanding and mitigation of air and sea environmental issues. Furthermore, our food and agricultural research efforts involve innovative

o Decision-making support for
environmental policy using

future prediction models of
atmospheric and oceanic
environments

o Establishing sustainable food
and agricultural ecosystems by
developing new varieties
through genome breeding

Environmental and
Economic Policy
Research Group

strategies such as aquaculture, breeding technologies, and the resourceful conversion of non-edible materials. All these initiatives are part of our mission to
give back to society and bring practical solutions to fruition on both national and international scales. Our research findings will contribute to solving

multifaceted social issues in regions facing environmental and food problems.

Goals for 2030:

o Create policy recommendations
based on the impact analysis of
demand policies, technology
policies, and supply chain
policies on environmental load
reduction

Develop an integrated analytical framework for analyzing the environmental impact of
demand-side, technology, and supply chain policies; conduct case studies of automobiles
and other vehicles. Specifically, we will pursue research on the following three questions:

Question 1: How do demand-side policies affect the life-cycle environmental impact of
durable goods?

Question 2: How do technological changes in a certain country/sector affect the life-cycle
environmental impact?

Question 3: How do changes to the supply chain in a certain country/sector affect the life-
cycle environmental impact?

e Group Initiatives

® Project Initiatives

Expand the integrated
analytical framework and
develop a tool to support
environmental policy
decisions using that
framework in addition to
making policy
recommendations
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Atmospheric Science
Research Group

Goals for 2030:

o Refine the quantitative
evaluation of climate change
through the study of the basic
processes of clouds and
aerosols

AY2022 2023 2024 2025 2026 2027 2028 2029

2030 2040

Fourth Medium-Term Objectives for the 2022—2027 Period Fifth Medium-Term Objectives for the 2028—-2033 Period

Explore the optimal reduction path for short-lived climate forcer (SLCF) emissions by using numerical models to evaluate the impact of SLCFs, such
as aerosols, on climate change

Analyze the macroscopic characteristics and microphysical properties of clouds, precipitation, and aerosols to gain a quantitative understanding of
the interactions between clouds, aerosols, and radiation by combining satellite-mounted cloud radars and lidars with ground observations

Develop a new atmospheric quality analysis system that integrates advanced remote sensing and numerical models, construct forecast and
reanalysis products that accurately reproduce the atmospheric environment, and, through these efforts, promote atmospheric environmental
research

| “Assessment on climate \\
| impacts of short-lived \

1 climate forcers by \

1 composition and region \
1 with hierarchical »
1

1

1

1

numerical models” /
funded by Grants-in-Aid  ,
for Scientific Research ¢

N
"Research on mitigation to climate change and environmental
impacts caused by short-lived climate forcers" funded by N N
Strategic Research and Development (1) S-20 of the p

Environment Research and Technology Development Fund

r N
1 Create a longitudinal data set of the microphysical properties of clouds and aerosols since 2006 based on synchronous analysis of CloudSat radar N
1 and CALIPSO lidar to understand the global properties of clouds and aerosols 4

’
R e e
1 Understand the global properties of clouds, aerosols, radiation, and vertical flow from analysis of the four sensors aboard the EarthCARE satellite, ° N
1 including cloud-profiling radar (CPR) with Doppler capability and high-spectral-resolution lidar (HSRL) /’
F::::::::=::::::::=::::::::=:::::::::::::::::::::::::::::::::
| Create a longitudinal data set consistent with observed data and radiometric properties derived from microphysical properties of clouds and aerosols ‘\
1 since 2006 based on synchronous analysis of data from CloudSat radar, CALIPSO lidar, AQUA onboard imager, and radiometry in order to 7
1 understand the global properties of radiation /i y
RSO RIS IR UL URG DG CINGGOO D UOS DGO AN SN ’
| N
I "Improving the accuracy of air pollution N N
I prediction using machine learning” funded N
I by the Environment Research and ’ <
: Technology Development Fund 7’
{ “Study on simultaneous assimilation of multiple aerosol elements by integrating remote \,

sensing and numerical modeling” funded by a Grant-in-Aid for Scientific Research (A) 7’
e

_____________________________________________________________ N
1 Develop a system of analysis that integrates satellite measurements and numerical models ,\

e Group Initiatives >
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Marine Science o Group Initiatives >
Research Group Marine environment research: Elucidating the behavior of marine pollutants such as microplastics; improving the accuracy of N\

predictions on the impact of oceanic changes on weather, climate, fisheries, and other industrial structures; and gaining a new Y
picture of the ocean using the latest in advanced satellite remote sensing technologies R ——— P

Goals for 2030:

o Refine the study of basic
ocean-related processes in the
East Asia and Pacific region
and apply them to the study of
environmental changes

Ocean-Atmosphere Interactions: Promoting research that focuses on the influence of the oceans on relatively localized
meteorological phenomena and large-scale meteorological and climatic systems on a continental-oceanic scale; reproducing
local extreme weather events, which have attracted attention in recent years; and studying the impacts of marginal ocean
phenomena at the scale of the Japan archipelago as well as the impacts of atmospheric-oceanic phenomena on a Pacific
scale

I Achieve JICA/JST-funded SATREPS project objectives and A ~
I strengthen collaborations with Southeast Asian researchers on /\
I relevant themes ,

=
1 Complete research objectives related to understanding the N

I current amount of fine microplastics as well as forecasting N
I future amounts, which is currently being studied under a Grant- 7
I in-Aid for Scientific Research (S) ’ 4

R ’ - N
Nationwide deployment of coastal marine condition forecasting ! . . L . X \\
with fishers, which has been demonstrated in three prefectures a1 International development of coastal marine condition forecasting with
b v
’

in northern Kyushu 1 fishers P

r
I Add mechanical processes such as wave mixing, sea ice changes, and non-hydrostatic processes, which are currently lacking in the Research
1 Institute for Applied Mechanics Ocean Model (RIAMOM)

N
Integrated modeling of physical, chemical, and biological processes and N
data assimilation

: "Promotion of research on the assessment of\ AN

| global warming impacts and future climate N
| prediction in the East Asia and North Pacific >
1 region," funded by the Kyushu University ,'
1

Reform Revitalization Program 7

: Promote research on the interaction N

| between tropical ocean basins and their N
| impact on mid-latitude climate as it relates /’
| tothe WCRP-CLIVAR Research Focus (RF)

1 on Tropical Basin Interaction (TBI) //

1
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Marine Science oo oS- -soo—-so—- - -oe-- -y « Group Initiatives >
| Achieve research objectives related to “Exchange of water and material between shelf area and Kuroshio region
Res earc h G rou p 1 and its influences on the primary production,” funded by a Grant-in-Aid for Transformative Research Areas (A) ’
B R S R R R R R R R R R S R R R R R R R N R R R R N R R R R N R R R R R R R R S R R R e s s N
I Achieve research objectives and strengthen collaboration with Southeast Asian researchers related to turbulent mixing in Asian marginal seas as outlined
! in “Healthy, Productive and Sustainable Asian Marginal Seas: Understanding changes in the marine environment in response to global climate change” ’
: funded by the IOC-WESTPAC Project e
F::::::::::::‘ """"""""""""""""""""""""""""

Strengthen collaboration with \
researchers from the US and
achieve research objectives \
related to turbulent mixing \
generated by the interaction \
between the Kuroshio current \
and islands in the Tokara Strait ~ \
as set out in the NSF Project \
“Lee Waves and Turbulence 1
Forced by the Kuroshio" and 1
joint research at Kyushu !
University’s Applied Mechanics
Research Institute, titled P
“Multiple time-scale Kuroshio
variations driven by the East

1

Asian Monsoon" 1
_____________ !
[ e R SU RS EERLSL S RCEERLSC_SL_SC_EL_SL_SL_FL_L_FE_FL_EL_TL_SL SL SL AL SL ST LS AL SC AL ST S SE SC L L ST S AL LR ~
I Strengthen collaboration with researchers from Taiwan and achieve the research objectives related to joint research at Kyushu University’s Applied N N
: Mechanics Research Institute, titled "Turbulent mixing in the Kuroshio Current off Taiwan" ,/

1

1 "Elucidation of Material \\

1 Circulation between Riversand \

1 Oceans Using Drones" being )

I developed under a Grant-in- /

I Aid for Scientific Research (B) II

L _]

i =

1 Evaluate sea level changesin

I the waters around Japan using \

I the new satellite altimeter of )

I' the Surface Water and Ocean /

I Topography (SWOT) mission II

L ]

_____________ A
Promote understanding of ‘\

climate change and \
atmosphere-ocean interaction  y

in the waters around Japan, \

which is currently being !

studied under a Grant-in-Aid /

for Scientific Research on !

Innovative Areas II
————————————— ”
______________________________ N
! Develop an integrated ocean-river model A
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(GNSS-R) technique ’
using a Grant-in-Aid for 7
Challenging Research

(Exploratory). ’
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i i r_ Tt Tttt \ L
Marine Science 1 Develop a method to 1 ® Group Initiatives >
Research Grou p I quantitatively measure ‘\ e —————— ~
: waves from moving \ : e Project Initiatives P
I VeSSe'S using the \ ittt esssetts s sttt sttty of
1 GNSS Reflectometry ,‘
1
1
1
1
1

N
Establish sea surface height measurement technology for use along ferry routes using >
the GNSS Reflectometry (GNSS-R) technique and perform a demonstration observing N
changes to the Kuroshio current near the Izu Ridge using a Grant-in-Aid for Scientific ’
7

Research (B) ,
J e e e e e e e ’
o e e e e e e e e e e e e e e m === —— N
I Observe variations in the distribution of terrestrial water using N
: electromagnetic waves, funded by a Grant-in-Aid for Transformative >
, Research Areas (A) i
o e e e e D
: Establish ocean observation technologies using GNSS positioning and >
, drones to increase implementation in countries across Asia under the D,
1 Earth System Module of the Kyushu University Institute for Asian and ’
1 Oceanian Studies (Q-AOS) y
L oo o o o e o o -
e e e e e e e e e e e e e e e e e e e e B e e e e e e B e e e e e e N
: Elucidate the mechanism of ocean thermohaline circulation using the Sea of Japan as a model sea area \/
____________________________________________________________ 4
____________________________________________________________ N
: Study energy and material transport in the North Pacific and marginal seas, )
1 as well as the atmosphere above them, as an integrated system ,/

N
: Clarify the flow process inside the deep-sea trench N
| related to material transport between land and deep sea, .
1 funded by a Grant-in-Aid for Scientific Research (B) ’
4
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Insect Science = ; ) |« Group iitatives >
Rediscover and add value to insect resources
Research Group N — :
-
Goals for 2030:
o Develop insect science to avoid I Develop low-cost insect feed >
trade-offs between food

production, infectious disease

-~ X e -~
control, biodiversity, and the | Develop automated insect species identification technology >
global environment e e e e e o o e o i it ol ) ey
! Establish high-precision digitization technology for specimen data Y
_______________________________________________________ 7/
e -~
1 Promote research on insects as a food resource )
' Develop high-value-added insects through genome editing, etc. Y
_______________________________________________________ 7/
_______________________________________________________________________ N
| Develop low-cost insect feed P
[ T T T T T T S ——-— -~
| Isolate, identify, and catalog unknown viruses 4
: Develop surveillance and spread prediction systems for insect-borne infectious microorganisms and invasive insects >
_______________________________________________________ e
[ T T T T T T S s == —— -~
1 Domestic and international field surveys to understand the reality of eating insects )
o e e e ey e e e e e -

Create insect-based foods that are pleasant to eat on a daily basis >
£

Agricultural I Explore useful factors related to food production under global environmental change >

ZI’Od uction Research | Develop technologies for introducing and transporting useful factors into crops >
roup

I Develop automation technology for crop diagnosis and prescription >

Goals for 2030:
o Build foundational technologies

U . g g g g g A g PSP N
(e _pla_lnt _speaklng, recipes, and I Develop seeds with environmental memory 4
optimization e e T e e T T e e T e P e S e T P e S T T Ty
1 Develop food production technology using plasma-seed treatments ,‘
L o e
e o o e <
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Aquatic Food , ) , T— ,
. Conduct industry-academia-government collaborations that span from production to distribution, using chub mackerel as a model, such as the project
Pro d uction Res earc h supported by the Cross-ministerial Strategic Innovation Promotion Program (SIP) to develop strategic breeding and production infrastructure for the
expansion of fully farmed chub mackerel and overseas exports
Group

Develop and implement strategic aquaculture varieties suitable for urban production and a food production system using aquaponics and 10T through a
Goals for 2030: joint industry-academia-government urban aquafarming project

o Build a next-generation
aquaculture industry

rFr- T T T T T T T T T T T T T T T T T T T T T T T T T T T T ST ST T ST ST T TSI TSI TSI SIS TITITISETSI SIS TSI ST “
1 Develop new varieties using genomic information and genome editing p >
‘|'_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_: ---------------------------

1 Develop methods for the preservation and individual regeneration of strains, N

1 varieties, and biological resources through reproductive stem cell manipulation

2030 2040

Fifth Medium-Term Objectives for the 2028—-2033 Period

e Group Initiatives >

o Project Initiatives
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Food Science Establish analytical methods that enable comprehensive and simultaneous detection and evaluation of * Group Initiatives >
chemical components corresponding to food and health factors
Research Group o Project Initiatives :

Goals for 2030: Develop technology to record, transmit, and reproduce human chemosensory
o Establish foodomics and food information such as taste, smell, and color that transcends time and space

DX technologies to evaluate
and improve individual safety, Develop non-invasive monitoring technology for biological information and health
security, health, and comfort risks, including dietary response

through comprehensive
analysis of factors related to
food and health

Develop new food design technology that takes into account food preferences and
responses by assessing individual sensory responses and health risks of
individuals to food

-
1 Develop technology that enables comprehensive and simultaneous detection and quantification of food components that contribute ™

: to taste, aroma, and color and construct algorithms to evaluate and predict human sensory responses i
o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ~
1 Develop a comprehensive measurement reporting system for metabolome information that reflects biological information and N
: construct algorithms to evaluate and predict biological information and disease risk, including dietary response ,’
e = e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ~
1 Establish quantitative visualization technology for contributing factors related to the food environment, including microbes and N
: freshness, and construct algorithms to evaluate and predict these factors y’
_________________________________________ N
! Development of an integrated system of derivatization and ion mobility mass N
1 A e P N
| spectrometry (MS) for comprehensive identification and quantification of low molecular N
1 weight peptides in biological samples (establishment of novel derivatization and de i
I novo sequencing methods) i
_________________________________________ <
I Development of new materials for surface-assisted laser desorption/ionization to N
1 a g a o R n N
| establish a rapid and simple method for comprehensive analysis of metabolites N
1 (Development of high-throughput metabolomics method for health diagnosis and i
1 personalized medicine) i

1
1 Demonstration of a novel strategy to identify the marker molecules by comprehensive N

I analysis of endogenous and exogenous (food-derived) molecules in various food 3
: prodcuts and biological samples such as plasma and urine A
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Bioinformatics Group — : - - |« Group Iniiatives >
Elucidation of biological phenomena and factors related to gene function through integrated analysis of
various omics data

o Project Initiatives

Goals for 2030: reaction patterns, and their relationship to traits

o Solutions for environment/food
issues through the data
science research in agriculture

By publishing useful genes on the web and implementing them in society, we aim to utilize them for rapid
and highly accurate genome breeding

Elucidation of the molecular mechanisms of useful genes, such as expression patterns and enzymatic >

Identification of useful genes through genome sequencing of plants, animals, and microorganisms, RNA-Seq >

1 ) . . : X >
| 9ene expression analysis, and machine learing/deep learning
_____________________________________________ v

I- """""""""""""""""""""""" N

| Elucidation of detailed gene expression analysis of useful genes and functional analysis of genes and >
| enzymes 7
_____________________________________________ 7

I- """""""""""""""""""""""" N

1 By publishing omics and functional information about useful genes in agriculture on the web, we will promote ‘)
| the social implementation of rapid and highly accurate genome breeding 7



Environment and Food

Environmental Economics Research Platform

Research Subject: Durable Goods in General 2022 2023 2024 2025 2026 2027 2028 2029 2030 B als for 2030
i ildi oals 1or .
(AUtomOblles’ Buﬂdmgs, etc') Develop an integrated analytical framework and case
e studies for analyzing the environmental impact of o Create policy
demand-side, technology, and supply chain policies .
recommendations based

. . , on the impact analysis of

Q1 How do demand-side policies affect the life-cycle demand policies
environmental impact of durable goods P !
(e.g., CO, emissions)?

technology policies, and
: supply chain policies on
= Q2 How do technological changes in a certain environmental load

country/sector affect the life-cycle environmental reduction
impact (e.g., CO, emissions)?

o Foster researchers in the
field of environmental

Q3 How do changes to the supply
economics

chain in a certain country/sector
affect the life-cycle
environmental impact (e.g., CO,
emissions)?

ielalteq MRIO, DEA, SFA, Network,
NalysiS  proguct lifetime, Decomposition, LCA
Methods

| % Creation of New Network Economlcs

% Hydrogen Cars Gasoline Cars 4 Electric Cars

Constructing a Low-Carbon and Decarbonized Supply & -ta py \\A// UMK &2
Chain is of Critical Importance Prof. Kagawa Prof. Managi Prof. Fujii Prof. Chapman Prof. Hanaka Dr. Nakaishi %H\\\\\\f KYUSHU UNIVERSITY



June 17, 2025

Unit Name: Environment and Food

Unit Leader Name: Susumu Fukuda

Group Leader Name: Hidemichi Fujii

Group Project Manager Action Item | Action Item | Action Item |Collaborations (e.g., Other

Goal — — Action ltem 1 Action ltem 2 i 2 Project URL
Name Affiliation Position Name 3 4 5 groups, other units, DDIN®)
Group-wide: Develop an integrated analytical framework for

analyzing the environmental impact of demand-side,
technology, and supply chain policies as well as
conduct case studies of automobiles and other vehicles

Goal for 2030: Create with a research focus on the following three questions:

Environment Expand the integrated analytical framework and develop

al and policy recommendations CQL:;?; t;?,#;:n?gn?; (ijrim;cr:%f éduer;ogilelueosozfsfict the life- a tool to support environmental policy decisions using
Economic based .on the impact Faculty of Associate | Hidemichi 4 . ) P . 9 C . |that framework in addition to making policy
Policy analysis of demand Economics Professor Fuijii Question 2: How do technological changes in a certain recommendations
Research policies, technology country/sector affect the life-cycle environmental
g . ) -
Group |Policies, and supply chain impact? . (Initiative Period: 2028-2030)
policies on environmental Question 3: How do changes to the supply chain in a
load reduction certain country/sector affect the life-cycle environmental

impact?

(Initiative Period: 2022-2027)

O Notes for Creating Group Action Iltems

- Define a goal for the group as a whole
- Define action items for each research project within the group
(If there is only one project in a group, there is no need to define project-specific action items)
- If you run out of space on the form, please feel free to continue on to additional pages.
- Please create a single graphic that depicts the initiatives of the entire group.
- Please submit this together with a roadmap (draft) for each unit and a list of group members (draft) by Friday, July 29, 2022.




Environment and Food

Atmospheric Science Research

Achievements to Date Current Research m

* Developed numerical model SPRINTARS to o Explore the optimal reduction path for short-lived Generate new scientific
Sir?tglfilte Ehe prO(ie)SSGS tby Whic,: a(;{mozptf;]el.’ic . clin;ate: fc;:lce_r (SLCtF)feénLigT:ions tﬁ quantitati\llely knowledge about the
particles (aerosols) are transported and their effects evaluate the impact o $ such as aerosols on i i
on climate climate change and the environment atmospherlc environment

e (Collaborate with policymakers
(UN/APCAP, UN/CCAC, IPCC, etc.)
based on research findings regarding

e Develop a new air quality analysis system that

e Provide daily forecasts of PM2.5 levels to the public integrates advanced telemetry and numerical models

201330350 S —— « Build on a quantitative understanding of the climate change and atmospheric
. N ‘ interactions between clouds, aerosols, and radiation environment to reduce SLCFs
by combining active sensors aboard the EarthCARE
satellite with ground-based observations e Develop forecasting and reanalysis

products that accurately reproduce
atmospheric conditions

SPRINTARS

—'»-‘uu\lf’\':%u‘ %IL\ FEBICHL —— r;n‘ w 1 K‘ The EarthCARE

) o Satellite ¢\ Climate Change & WHealth Crops y:.‘
PM2.5 forecast Predicted rise in temperature Initial and Boundary T
due to the reduction in condition Observation
aerosols and increase in CO, W L suifate X nitate
eteorology Aerosol Model [ BC )
i ot ; e SR D Caerosols > N
e Led the understanding of cloud characteristics using S ; ta e I
. . . c o R _
active sensors and th_e Jomt_EU-Japan proposal for : j il |m NO, p,e.
the EarthCARE satellite project Z e 1 L
Emission Inversion : : i “ <= increase < indirectincrease = < indirect decrease
g Optimal state <= warming/negative <= cooling <= positive or negative

e Research into data assimilation integrating satellite-
based measurements and observations of air quality
with numerical simulations

F?_ N\ e
BT

52 I 2 RS

o —

NS KYUSHU UNIVERSITY




List of Group Initiatives
June 17, 2025

Unit Name: Environment and Food

Unit Leader Name: Susumu Fukuda

Group Leader Name: Toshihiko Takemura

Project Manager ) ) ) ) i Collaborations (e.g., Other groups, i
Group Name Goal — — Action Item 1 Action Item 2 Action Item 3 Action Item 4 Action Item 5 . 2 Project URL
Affiliation Position Name other units, DDIN®)
Group-wide:
Analyze the macroscopic characteristics . . .
. . . : ) Develop a new atmospheric quality analysis
Explore the optimal reduction path Jand microphysical properties of clouds, .
b . S . system that integrates advanced remote

for short-lived climate forcer precipitation, and aerosols to gain a sensing and numerical models. construct

Goal for 2030: Refine the (SLCF) emissions by using quantitative understanding of the 9 . ' Collaborating with the Marine
forecast and reanalysis products that
quantitative evaluation of numerical models to evaluate the |interactions between clouds, aerosols, accurately reoro duc):a th: atmospheric Science Research Group at the https://www.riam.kyushu-
climate change through the impact of SLCFs such as aerosols |and radiation by combining satellite- environm)ént pand through thesg offorts Research Institute for Applied u.ac.jp/project_taikai/
study of the basic processes on climate change. mounted cloud radars and lidars with ' » throug? ' Mechanics
) promote atmospheric environmental research

of clouds and aerosols ground observations

Initiative Period: through 2030 e .

( ’ ) (Initiative Period: through 2030) (Initiative Period: through 2030)
Short-Lived Climate Forcers
Research Project:

(Gsr)ant—m-Ald for Scientific Research Strategic Research and Development (1) https://www.riam.kyushu-
ch(i):rlltfi(f)iZ:Zk%i(\)lillgggztfhat will [Research Quantitative climate impact : '?éi%nglr(‘)\g;ogzvee?:)F?niz?rsgn?jnd Collaborate with policymakers (UN/APCAP, acpleimae
contribute to international Institute for Toshihiko assessment of sho'r'F-Ilved cl|me}te Research on mitigation to climate l.JN/.CCAC’ IPCC, etc.) based on research https://www.riam.kyushu-

. Professor forcers by composition and region . : findings to reduce SLCFs -
policies by quantifying the Applied Takemura through hierarchical numerical change and environmental impacts u.ac.jp/climate/KAKENHI_S/
climate change mitigation ~|Mechanics models caused by short-lived climate forcers (Initiative Period: through 2030)
effects of reducing Short- o _ ' https://www.riam.kyushu-
I(_éVLegFCI)Imate Forcers (Initiative Period: 2019-2023) (Initiative Period: 2021-2025) u.ac.jp/climate/S-20/
S

Cloud, Aerosol, Radiation,
and Convection Research

Atmospheric Project:

Rsezzgffh Create a longitudinal data set of the|Understand the global properties of ;;::3;Igg?;gﬁg?;ggﬁ:ﬁ?ccorjlztiir:sw'th
Goal for 2030: Extract microphysical properties of clouds |clouds, aerosols, radiation, and vertical derived from microphvsical ropertri)es of
microphysical Research and aerosols since 2006 based on |[flow from analysis of the four sensors clouds and aerosolg s)i/nce 2806pbase d on https://www.riam.kyushu-
characteristics of clouds and ||nstitute for Haiime synchronous analysis of CloudSat |aboard the EarthCARE satellite, svnchronous analvsis of data from CloudSat u.ac.jp/gfd/okamoto_project2.html
aerosols globally from Aoplied Professor alamnto radar and CALIPSO lidar to including cloud-profiling radar (CPR) with rgdar CALIPSO Ii)(/jar AQUA onboard
satellite analysis and M%?Eﬂcs = |understand the global properties of |Doppler capability and high-spectral- imagér and radiomet,ry in order to https://www.riam.kyushu-
calculate radiative properties — clouds and aerosols resolution lidar (HSRL) understand the global properties of radiation u.ac.jp/gfd/okamoto_project3.html
globally, aiming to match e . e ——
Withiln .10W/fm120|?t a h (Initiative Period: through 2030) (Initiative Period: through 2030) (Initiative Period: through 2030)
resolution o m at the top
of the atmosphere
Air Quality Data Assimilation
Project:
Goal for 2030: Develop a
new atmospheric quality Environment Research and Grant-in-Aid for Scientific Research (A
analysis system integrating Technology Development Fund ant-in-Aid for Scientific Research (A) Develop a system of analysis that integrates
d d i Research : : Study on simultaneous assimilation of . : , ,

advance r_emote sensing Institute for Keiva Improving the accuracy of air multiple aerosol elements by integrating satellite measurements and numerical Collaborating on research with the https://www. riam.kyushu-
and numerical models, AMSTETOL b ressor  [E52 pollution prediction using machine : : ) models Pan-Omics Data-Driven Research L
construct forecasting and Am Yumimoto learning remote sensing and numerical modeling Innovation Center u.ac.jp/taikai/JRAero/
reanalysis products that Mechanics e . (Initiative Period: through 2030)
accurattrally _reprO(_juce the (Initiative Period: 2020-2024) (Initiative Period: 2022—-2026)
atmospheric environment,
and, through these efforts,
promote atmospheric
environmental research

O Notes for Creating Group Action Items

- Define a goal for the group as a whole

- Define action items for each research project within the group
(If there is only one project in a group, there is no need to define project-specific action items)

- If you run out of space on the form, please feel free to continue on to additional pages.

- Please create a single graphic that depicts the initiatives of the entire group.

- Please submit this together with a roadmap (draft) for each unit and a list of group members (draft) by Friday, July 29, 2022.




Environment and Food

Marine Science Research

Achievements to Date Current Research m

» Developed a numerical model of the processes by * Explain the flow of plastic waste in the global Generate new scientific
which marine microplastics are transported that can environment, including both land and sea knowledge and collaborate
predict the amounts suspended in oceans  Track and analyze missing plastic, including with wider society on issues
microplastics, at a microscopic level related to the marine
* Established the Center for Ocean. Plastic .Studles,.an » Nationwide and international deployment of coastal environment and climate
overseas research center for marine plastic pollution marine condition forecasting with fishers, which has change
e 1w - =2 been demonstrated in three prefectures in northern e Propose an action plan to reduce
‘_ Kyushu plastics based on scientific evidence
ol . , N e "Promotion of research on the assessment of global ® Use the latest marine science to
0 i i ] warming impacts and future climate prediction in the dramatically improve the accuracy of
i _ s T East Asia and North Pacific region,” funded by the coastal fishing and marine condition
s Y o o e i S Kyushu University Reform Revitalization Program forecasts
| .+ 5 N  The interaction between tropical basins and their * Reveal the role of oceans and sea
- o | i R T4 | effects on mid-latitude climate At 52,2019 ice in climate change (contribute to

[ h 12;.£E 129:.9E 11(; 2E 130:.5[ 136 8E
Forecasting the amount of Using models to provide
microplastics suspended in oceans fishing-related information

the UN Ocean Decade and IPCC)

Physics
On-Site Satellite Governing Equation

Observation «<€====+2feedback s****> Theory

¥ N

Big | Date : : Model | Supercomputer

L J Cooperative
Data flesimiiation framework for smart

Biology ¢ N p— fisheries

Chemistry Energy

Basic

e Smart fisheries research: providing fishers with
coastal marine condition forecasts using an ocean

assimilation product ‘}

Mechanics

Applied

Ecosystem
herie

Environmental Issues  Natural Energy
ChemicalTracers Seabed Resources

e
Deviations in sea surface &\\iﬁ//é j-[AlJ‘I\I j( ‘n%l'

B

temperature in tropical oceans =ins ~ KYUSHU UNIVERSITY

\

 Climate change dynamics research:Revealed the
meghamsms that form climate change patterns in Marine plastics are just the tip of
tropical oceans the iceberg




List of Group Initiatives

Unit Name: Environment and Food

June 17, 2025

Name of Unit Leader: Executive Vice President Susumu Fukuda

Group Leader Name: Atsuhiko Isobe

Project Manager

Group Name Goal — — Action Item 1 Action Item 2 Action Item 3 Action Item 4 Action Item 5 |Collaborations (e.g., Other groups, other units, DDIn?) Project URL
Affiliation Position Name
Group-wide: Ocean-Atmosphere Interactions: Promoting research
. . I . [that focuses on the influence of the oceans on
Marine environment research: Elucidating the behavior relatively localized meteorological phenomena and
of marine pollutants such as microplastics; improving large-scale meteorological and climatic systems on a
iii?czl;rsﬁywcga%ee?Icg;i?;];tgnf;{:ﬁellzagn%f gt(;]eeimc continental-oceanic scale; reproducing local extreme
Goal for 2030: Refine the study of basic ocean-related indusgtrial structureS"and gai;ling a ne\;v picture of the weather events, which have attracted attention in _ _ _ Collaborating with the Atmospheric Research Group at [https://www.riam.kyushu-
processes in the East Asia and Pacific region and ocean using the latest in advanced satellite remote Lifg: yﬁz:]s(;;gz:t:gﬁggctgé Egisgtjaofar:argmal the Research Institute for Applied Mechanics u.ac jp/project_taikai/
apply them to the study of environmental changes sensing technologies np . P -
archipelago as well as the impacts of atmospheric-
I . . . ic ph Pacifi le.
(Initiative Period: ongoing since 2017) oceanic phenomena on a Factlic scale
(Initiative Period: ongoing since 2017)
Ocean Plastics Studies Project Complete research objectives related to understanding
Achievement of JICA/JST-funded SATREPS project  Jthe current amount of fine microplastics as well as o . . .
. . L . . . . . . For initiatives 1 and 3: collaborating on research with
Expansion of research at the Center for Ocean Plastic |objectives and strengthening of cooperation with forecasting future amounts, which is currently being . . s .
_ _ . Research . . ) . o o _ _ the Faculty of Agriculture, the Faculty of Science, and |https://sites.google.com/vi
. Restaltll Studies and growth into a global research hub Southeast Asian researchers on relevant themes studied under a Grant-in-Aid for Scientific Research . . . .
Goal for 2030: Contribute to the creation of action , : the Research Center for Negative Emissions ew/riam-cops-
iding scientific evi i Institute for Atsuhiko |(initiative Period: ongoing since 2022) (S) g PSP
plans by providing scientific evidence aimed at Apolied Professor Isobe - ongoing o _ Technologies
creating a society that uses less plastic ARDLEd _ (Initiative Period: 2020-2025)
Mechanics (Initiative Period: 2021-2025)
Smart Eisheries Research Broject Nationwide deployment of coastal marine condition Add mechanical processes such as wave mixing, sea
Research forecastin WitE fiihers which has been demonstrated International development of coastal marine condition Jice changes, and non-hydrostatic processes, which are]Integrated modeling of physical, chemical, and
_ Institute for Professor Naoki in three r?afectures in r;orthern Kvushu forecasting with fishers currently lacking in the Research Institute for Applied [biological processes and data assimilation Joint collaborative research under MoU with 22 https://www.riam.kyushu-
Goal for 2030: Implement smart technology in 1,000 Applied — | Hirose P Y Mechanics Ocean Model (RIAMOM) institutions from industry, academia, and government |u.ac.jp/omg/sfin.html.ja
small fishing boats and dramatically improve the Mechanics Initiative Period: 2022-2025 (Initiative Period: 2026—2030) (Initiative Period: 2026—2030)
accuracy of forecasts for coastal sea conditions (Initiative Period: - ) (Initiative Period: 2022-2030)
Climate Change Dynamics Research Project
"Promotion of research on the assessment of global Promote research on the interaction between tropical
Research warming impacts and future climate prediction in the Jocean basins and their impact on mid-latitude climate Collaborating on research as part of Grant-in-Aid for
Goal for 2030: Clarify the roles of the ocean and sea Institute for Professor Hiroki East Asia and North Pacific region,” funded by the as it relates to the WCRP-CLIVAR Research Focus _ . _ Scientific Research on Innovative Areas project “Mid- |https://www.riam.kyushu-
ice in global warming and other climate changes, M,:\Cghggi;jcs — | Tokinaga ]|Kyushu University Reform Revitalization Program (RF) on Tropical Basin Interaction (TBI) L:téttéﬂz r?;iznéﬁ:]:nacizghere interaction hotspots under Ju.ac.jp/oed/tokinaga/
contributing to the creation of scientific knowledge for — e . e .
the UN Ocean Decade and the IPCC (Initiative Period: 2020-2024) (Initiative Period: 2020-2024)
Marine
Science
Research Strengthen collaboration with researchers from the US
Achieve research objectives and strengthen and achieve the research objectives related to Action Item 1: Ehime University, Nagasaki University,
Ocean Turbulence Research Proiect Achieve research objectives related to “Exchange of collaboration with Southeast Asian researchers related Jturbulent mixing generated by the interaction between |Strengthen collaboration with researchers from Taiwan Kagoshima University, University of Toyama
| Research water and material between shelf area and Kuroshio  |to turbulent mixing in Asian marginal seas as outlined |the Kuroshio current and islands in the Tokara Strait Jand achieve the research objectives related to joint Action Item 3: University of Washington, Kagoshima
Goal for 2030: Clarify the role of turbulent mixing in the Imr Associate | Takahiro region and its influences on the primary production,” |in “Healthy, Productive and Sustainable Asian as set out in the NSF Project "Lee Waves and research at Kyushu University’s Applied Mechanics University, Tokyo University of Marine Science and https:/fwww.riam.kvushu-
ocean in matérial circulation and contribute to thge Applied Professor Endoh funded by a Grant-in-Aid for Transformative Research |Marginal Seas: Understanding changes in the marine |Turbulence Forced by the Kuroshio" and joint research |Research Institute, titled "Turbulent mixing in the — Technology, Japan Agency for Marine-Earth Science U ;C . /ocd/i.ndex.-'):nm
Lantitative evaluation of the marine environment in Megr?anics Areas (A) environment in response to global climate change” at Kyushu University’s Applied Mechanics Research  |Kuroshio Current off Taiwan" and Technology, The University of Tokyo -acjp I
?he marainal seas of East Asia - funded by the IOC-WESTPAC Project Institute, titled "Multiple time-scale Kuroshio variations Action Item 4: National Taiwan University, Tokyo
g (Initiative Period: 2022—-2027) driven by the East Asian Monsoon." (Initiative Period: ongoing since 2018) University of Marine Science and Technology, Ehime
(Initiative Period: 2021-2030) University, Kagoshima University
(Initiative Period: 2019-2023)
Land-Sea Interaction Research Project Research "Elucidation of Material Circulation between Rivers and|Evaluate sea level changes in the waters around ztrri?s?tf\:rr:gcrzz:?:(ijrll?(Srsgticc?:iitfhzhv?/g?eersazgoun d
Goal for 2030: Contribute to the understanding of the Imr Associate | Shinichiro Oceans Using Drones" being developed under Grant- |Japan using the new satellite altimeter of the Surface Ja anpwhich i currently being studied under a Grant- Develop an integrated ocean-river model Collaborating on research with the Faculty of Science httos:/Aww.riam.kvushu-
factors causing environmental changes in coastal Aoplied Professor Kida in-Aid for Scientific Research (B) Water and Ocean Topography (SWOT) mission in-iid ’for Scientific Resgarch gn Innovative Areas — and the School of Interdisciplinary Science and P ; / /' Y
areas under climate change and the role played by Mechanics (Initiative Period: 2020-2025) Innovation u.ac.jpiopg
rivers and inland waters . (Initiative Period: 2021-2023) (Initiative Period; 2020-2023) (Initiative Period: 2019-2023)
Wide-Area and High-Frequency Coastal Observation . .
! : '9 quency vad Establish sea surface height measurement technology
Project Develop a method to quantitatively measure waves for use along ferry routes using the GNSS Under the Earth System Module of the Kyushu
Goal for 2030: Develop inexpensive and innovative Research from mgvin vessels Ssin the GNySS Reflectometr Reflectomet? (GyNSS—R) techgi ue and perform a Observe variations in the distribution of terrestrial waterjUniversity Institute for Asian and Oceanian Studies (Q- Collaborating with the French space agency CNES on
observation methods in coastal areas where the — . 9 ) ) 9 . y . y . a P . using electromagnetic waves, funded by a Grant-in-Aid | AOS), establish ocean observation technologies using the international Surface Water and Ocean . C
. ) . Institute for | Associate Kaoru ](GNSS-R) technigue using a Grant-in-Aid for demonstration observing changes to the Kuroshio : o : . . . https://oed.official.jp/ichika
density and frequency of observation points are ; ) . : . o for Transformative Research Areas (A) GNSS positioning and drones to increase — Topography (SWOT) mission and with the American
: . . Applied Professor | Ichikawa [Challenging Research (Exploratory). current near the Izu Ridge using a Grant-in-Aid for . S . ) .o fwa
insufficient and serve as a springboard for the Mechanics Scientific Research (B) implementation in countries across Asia space agency NASA on the Cyclone Global Navigation
explosive development of observation networks in - e . (Initiative Period: 2021-2026) Satellite System (CYGNSS) mission
: . . . . (Initiative Period: FY2021-FY2023) i .
domestic and international operational agencies and o .. (Initiative Period: 2021-2026)
(Initiative Period: 2022—-2027)
NGOs
Nor.th Pacific Marginal Seas Dynamics Analysis . . Clarify the flow process inside the deep-sea trench
Project I . . Study energy and material transport in the North .
Research Elucidation of the mechanism of ocean thermohaline I . related to material transport between land and deep . . . . e
. . . . . Pacific and marginal seas, as well as the atmosphere L L Collaborating on research with multiple universities in ] .
. . . Institute for | Associate | Tomoharu Jcirculation using the Sea of Japan as a model sea area . sea, funded by a Grant-in-Aid for Scientific Research A . S . https://iwww.riam.kyushu-
Goal for 2030: Elucidate the physical, chemical, and Applied Professor Senivu above them, as an integrated system ®) Japan and fisheries research institutions facing the U ac.inf/ocd/index-i. htm
biological processes of the marginal seas of the North . I . Sea of Japan and the East China Sea aclp J
o S Mechanics (Initiative Period: 2020—-2030) I .
Pacific, primarily the Sea of Japan, and evaluate the (Initiative Period: 2020-2030) (Initiative Period: 2022—2025)
impacts of climate change |

O Notes for Creating Group Action Items

- Define a goal for the group as a whole
- Define action items for each research project within the group

(If there is only one project in a group, there is no need to define project-specific action items)
- If you run out of space on the form, please feel free to continue on to additional pages.
- Please create a single graphic that depicts the initiatives of the entire group.
- Please submit this together with a roadmap (draft) for each unit and a list of group members (draft) by Friday, July 29, 2022.




Environment and Food

Global Insect Science Research Platform

- One of the largest insect collections in the world « Built a strong international network of insect researchers

= -+ Established an insect-farming startup that integrates agriculture, .Create .new sectors in the
: ; engineering, and economicsaa insect mdustry

_ aaid : o _ * 100% domestic vaccine production
1 St | ~== | * Manufacture in vitro diagnostic agents

* Develop insect-based foods and animal
feed

* Develop a biodiversity assessment
system through analysis of insect fauna

in Japan a&?cgrgilt?gsal worldwide s e LT

9B p adnds

Number of samples

~
Established the university- Virus-like particles for vaccines
. . . . : mass-produced using silkworm
« The world's ultimate silkworm bio-resources '”'t'atea’l‘*ggf_r%“s'”ess resources

An edible silkworm that
provides a daily dose of

Succeeded in using silkworms vitamin D

to develop a COVID-19 vaccine / ¥
candidate protein

(Kyushu University Group, June 2020)

TR FRIOFIAILR
Gl TUARIE—cx

Alternative infection and

disease models using . i " 4
silkworms, which are easy to Established the Insect Science 1 / ,
breed in large numbers and Creative Entomology Center .

Practical application of testing for
COVID-19 antibodies

Kyushu University Group x KAICO LTD.
October 2020

W, K2

==

S KYUSHU UNIVERSITY



List of Group Initiatives
June 17, 2025

Unit Name: Environment and Food

Unit Leader Name: Susumu Fukuda

Group Leader Name: Takahiro Kusakabe

Project Manager , , ) ) , Collaborations (e.g., Other )
Group Name Goal — — Action Item 1 Action Item 2 Action Item 3 Action Item 4 Action Iltem 5 . 2 Project URL
Affiliation Position Name groups, other units, DDIn®)
Group-wide:
Goal for 2050: Develop Rediscover and add value to  |Develop a system for Develop low-cost insect
insect science to avoid insect resources predicting the spread of feed
trade-offs between food sanitary insects _ _
3;5:;5;'22#{:;?0“0”3 (Initiative Period: ongoing since (Initiative Period: 2022—
biodiversity, and the 2022) (Initiative Period: 2025-2030) 12040)
global environment
Project A: Insect
Bioinformatics ) ) ) o Establish high-precision digitization
Goal for 2040: Predict species identification digitization technology for the Research Institute for http://www.agr.kyushu-
: ' technology specimen data — — — Information Technology; u.ac.jp/lab/entomology/i
environmental changes . .
and other dynamics Faculty of Associate | Satoshi ndex.html
using insect fauna as an |Rauculiure Professor  [Kamitani  |(Initiative Period: 2022-2027) |(Initiative Period: 2023-2030) develop a trial Al and insect

indicator species identification app

Project B: Insect Industry

Creation Studies Promote research on insects Develop high-value-added Develop low-cost insect
as a food resource insects through genome feed Start a diverse insect farming https://www.kyushu-
Goal for 2030: Develop editing, etc. — — business in collaboration with u.ac.jp/ja/research/close
i [ i i _ . Initiative Period: 2022— Kama City - iro-
Insect Science linsect science that can Fac_ulg( of Professor Takahiro (Initiative Period: 2022-2030) - - ( up/takahiro-kusakabe
Research [produce foods people  |Agriculture —  |Kusakabe (Initiative Period: 2025-2035) |2040)
will feel safe eating
Project C: Sanitary
Entomology Develop surveillance and
Isolate, identify, and catalog spread prediction systems for _
Goal for 2030: Establish _ unknown viruses insect-borne infectious Work with the Fukuoka Prefecture |htn:/amavw.agr.kyushu-
. . . Faculty of Associate Ryosuke . . . . One Health Promotion Office to .
infectious disease , " microorganisms and invasive |— - - . ) L u.ac.jp/lab/Ise/wordpress
Agriculture Professor Fujita . . . ) . address insect-borne infectious
measures through the (Initiative Period: ongoing sincel|insects diseases
One Health approach in 2022)
preparation for the next (Initiative Period: 2025-2030)
pandemic
Project D: Psychological
Behavioral Research on
Eating Insects ) ) . ) Create insect-based foods Collabor_ate with r_ele\(ant domestic
te | Domestic and international Uncover psychological and that are pleasant to eat on and foreign organizations, such as
Goal for 2030: Clarify  [rmute for _ field surveys to understand the |behavioral mechanisms . . food (and pet food) companies, the _

: Y |Asian and Associate . . L L a daily basis . https://g-aos.kyushu-
the psychological Oceanian Professor  |KURQian reality of eating insects related to eating insects - — AFFIA, the Edible Insect Research u.ac.jp/staff/2241/
mechanisms of eating  |st,dies (0-AO0S Initiati - Society (shockonken); participate in |~
: Studies (Q-AOS) I . I . nitiative Period: 2026— : i
insects and create (Initiative Period: 2022-2030) |(Initiative Period: 2022—-2027) ( the ICT-Based Behavior Change
insect-based foods that 2030) Research Unit of the DDlI’]2

people will feel safe
eating on a daily basis

O Notes for Creating Group Action Iltems

Define a goal for the group as a whole
- Define action items for each research project within the group
(If there is only one project in a group, there is no need to define project-specific action items)
If you run out of space on the form, please feel free to continue on to additional pages.
Please create a single graphic that depicts the initiatives of the entire group.
- Please submit this together with a roadmap (draft) for each unit and a list of group members (draft) by Friday, July 29, 2022.
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Environment and Food L T
Achieving Green Revolution 2.0 based on next- TR

generation agricultural technologies by et ‘@

Fully automated and:..
|1 optimized diagnosis an
tment of useful factefs

Selectlon of useful factors
forfood production amid .

. environmental change '
a,

Develop new-generation agricultural technologies that coexist with the global environment

p oz D 20z D 2o m

-- Establish a seed science center New-Generation

Developed new- .
generation seeds Develop automatic - .

(Environmental memory, D /" technology for crop Ag ricultural Research
genome editing, etc.) evelop diagnosis and

‘~. hnologies for .
‘. technologies fo y treatment

: § , ! Organic collaboration with other facilities
;. introducing and !

related to agricultural research
(Promoting agricultural innovation)

Collaboration with other entry points
(decarbonization, medical and healthcare)

/ transporting useful

1

' factors into crops

Centralized management and maintenance of

: Create mutant panels the seeds, seedlings, and breeding and priming
! Large-scale social implementation using

Kyushu University facilities through
collaboration with industry and government

,/ of crops with novel technologies that exist at Kyushu University
< functionality

Searched for key
factors contributing to

’

next-generation food | Develop new
production S generation of ’ Production Novel variety fA—
i technologies g . . .
® :lngCUI;u;?;fteCh::I?gy St agricu,%re‘ cultivation WCCIMBIEEIEERN . Development of talent familiar with new-
< rougn citierent fields next-generation technologies E"V'ronmelnta' generation agricultural technologies
(Plasma agriculture, etc.) agricultural Genome editing, memory, plasma,
materials, etc. functionality, etc. etc.

Focused on integrating information on individual plants gained
from omics and image analysis with actual production information Develop technology covering all processes from seed i P j(l’-“'
(seedling) production and breeding to crop production &\\fj//é j-[AJ I I %
=22 KYUSHU UNIVERSITY

that utilizes those seeds



List of Group Initiatives
June 17, 2025

Unit Name: Environment and Food

Unit Leader Name: Susumu Fukuda

Group Leader Name: Yushi Ishibashi

Project Manager , , i ) , Collaborations (e.g., Other ,
Group Name Goal — — Action Item 1 Action Item 2 Action Item 3 Action Item 4 Action Item 5 i 2 Project URL
Affiliation Position Name groups, other units, DDIn)

Group-wide:

Explore useful factors Develop technologies for .

.1 : Develop automation
related to food productionjintroducing and
: Bui under global transporting useful technology for crop
Goal for_ 2030: Build . . 9 P . 9 diagnosis and prescription
foundational technologies environmental change factors into crops - —
for plant speaking, recipes, S i B While there are currently no
and optimization (Initiative Period: 2014— [(Initiative Period: 2020— (Zlgglgl)tlve Period: 2021 partnerships, all projects are
Agricultural 2030) 2030) capable of collaborating with all
Production other Units and would like to https://kyudai-crop.com/
Research |Project A: Crop Science consider a partnership with the
i 2
Research Lab Develop seeds with Develop food productlon Create mutant panels of DDIn2.
. technology using crops with novel
environmental memory : :
plasma-seed treatments |functionality _ .
Goal for 2030: Establish a |Faculty of Associate |Yushi (Initiative Period: 2018— o . o _
seed science center Agriculture Professor |Ishibashi  |2030) (Initiative Period: 2019— |(Initiative Period: 2016~
2030) 2030)

O Notes for Creating Group Action ltems

Define a goal for the group as a whole

Define action items for each research project within the group

(If there is only one project in a group, there is no need to define project-specific action items)

If you run out of space on the form, please feel free to continue on to additional pages.

Please create a single graphic that depicts the initiatives of the entire group.

Please submit this together with a roadmap (draft) for each unit and a list of group members (draft) by Friday, July 29, 2022.




Environment and Food

Aquatic Food Production

Promoting comprehensive efforts for advanced research and social implementation

Interdisciplinary Collaboration

Research and Education PO G B & Collaboration with Industry

Strategic variety development through Climate-responsive production and
i i breeding strategies . .
genomic breeding Aqua-Bioresource Environme%t and Magine Science Research Group Strategic variety

Innovation Center

= Hond icall duced 4 development and
Karatsu Satellite esearch on domestically produced genome = ;
Karatsu City editing technology production processes that

Plant Frontier Research Center A ) recyc|e resources to build
a sustainable aquatic
food production system
and ensure food safety

* Research on genomic breeding S——

* Fish stem cell research

* Reproductive engineering
research

Natural resource-independent feeds such as insects

Fishery Research Insect Science and Creative Entomology Center
Laboratory Food and Insects Group, Food and Smart Agriculture Group

Fukutsu City

Innovative production systems based on
resource recycling

Decarbonized and energy-efficient production
systems

Decarbonization Unit
International Hydrogen Energy Research Center

= Research into the production of
invertebrates and algae

* Research into natural resource
-independent animal feed

* Research and development of energy-
saving inshore aquaculture plants and
aquaponics

2 On-campus Farm
Ito Campus Value-adding and branding

Functional Food Research Group

Research and Development Center for Five-Sense Devices

Environmental Diai i i Social
. . gital transformation of aquatic food ocia
International research and education Control Center for production systems implementation
Center _for Promoting International Experimental Data-Driven Innovation Initiative Collaboration with
Education and Research of Biology . Fukuoka City, Karatsu
Agriculture lto Campus Intellectual property protection and City, Fukuoka Prefecture
social implementation strategies analoiherocal
Institute for Asian and Oceanian Think Tank Unit, OIP governments, fishing NS
Studies (Q-AOS) cooperativ_es, private \r%// j‘LlJ\I\Ij{ ?.

companies, etc.

J‘\f KYUSHU UNIVERSITY

NS
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List of Group Initiatives

Unit Name: Environment and Food

June 17, 2025

Unit Leader Name: Jun Tanimoto

Group Leader Name: Kohei Ohta

Project Manager

Collaborations (e.g., Other groups, other

Group Name Goal — — Action ltem 1 Action Item 2 Action Iltem 3 Action Item 4 Action Item 5 , 5 Project URL
Affiliation Position Name units, DDIN®)
Group-wide: Conduct industry-academia- Promote the digital transformation of
government collaborations that span biological information and resource
from production to distribution, using |Develop and implement strategic circulation related to food production
chub mackerel as a model, such as |aquaculture varieties suitable for based on advice from the DDIn*
the project supported by the Cross- Jurban production and a food formulate production and breeding
o ministerial Strategic Innovation production system using aquaponics strategies that respond to climate
Goal for 2030: Build a Promotion Program (SIP) to develop [and loT through a joint industry- — - change based on advice from the Marine
next-generation strategic breeding and production academia-government urban Science Research Group; and work with
aquaculture industry infrastructure for the expansion of  |aquafarming project the Aqua-Bioresource Innovation Center
fully farmed chub mackerel and in the Faculty of Agriculture to promote
overseas exports. (Initiative Period: through 2030) research and development in
collaboration with researchers from
(Initiative Period: through 2030) various fields
Resource Recycling Develop a natural resource-independent
Aquaculture Project: feed production system using insects
Develop fish I Devel fici and plants based on advice from the
Establishment of maclerel evelop fis aquacu_ture system evelop energy-e '|C|ent Insect Foods Group and the Food and
Advancement of full cycle using feed based on insect, plant, smart land-based fish : )
i aquaculture technology based on aguaculture system based on a and other materials that do not aquaculture and aguaponics Smart Agriculture Group;
Goal for 2030: Build an rq roductive engin ?{1 strategic breeding and production |2 " e from q rem quap promote the development of a https://www.agr.kyushu-
innovative aquacuiture Faculty of _ eproduciive engineering platform. epend on fish mealderveairo systems decarbonization and energy-saving u.ac.jp/abric/
production system , Professor |Kohei Ohta natural resources - ice f
Agriculture nitiative Period: th h 2030 nitiative Period: th h production system based on advice from
based on resource (Initiative Period: throug ) (Initiative Period: through 2027) TP, (28I3|g Ve Feriod: throug the Decarbonization Unit;
recycling (Initiative Period: throug ) ) promote the digital transformation of the
production system based on advice from
the DDIn’
Next-Generation _ o )
Breeding Project: Develop methods for the ~ Prompte brandmg of. Promo.te certification anc! branding based
preservation and individual Develop fertility control methods to  |genetically modified fish, on advice from the Functional Food
Goal for 2030: Develop _Develop_ new varieties using genomic regeneration of strains, varieties, prevent spillage of farmed fish and |protect mtellectugl property, Research Group; _ . https://www.agr.kyushu-
strategic aquaculture information and genome editing . . effectively produce the next and develop social and formulate strategies for intellectual . . .
: _ and biological resources through ) : ) . . ) . u.ac.jp/lab/marinebiology
species through Faculty of Assistant |Tapas ; . : generation of fish implementation strategies property protection and practical
i - e .. reproductive stem cell manipulation e i /
genome breedmg and Agriculture Professor |Chakraborty (Inltlatlve Period: through 2030) appllcatlon based on advice from the
introduce them into the (Initiative Period: through 2026) (Initiative Period: through 2028) (Initiative Period: 2024— Think Tank Unit and the Open Innovation
world 2030) Platform (OIP)
Nextgeneratorn
aguaculture feed
Adavalnnmant nrniacrt Developbment of
P . . Promote certification and branding based
.. . . . Thaustochytrids species . .
Genome editing of the marine . Evaluation of the functional - on advice from the Functional Food
microorganism Thraustochytrids to Dosage and analysis of properties of chub mackerel treated with different poly Research Group;
: : Thraustochytrids with different poly |~ . . . unsaturated fatty acids for L . http://www.agr.kyushu-
develop Thraustochytrids species . with Thraustochytrids containing . and formulate strategies for intellectual . L
Goal for 2030: Develop . . unsaturated fatty acids in chub . aquaculture fish feed and . . u.ac.jp/lab/kaishika/index.h
Faculty of _ capable of producing a variety of poly different poly unsaturated fatty . ) property protection and practical
aquaculture feeds to - Professor |Nozomu Okino : P mackerel. ; social implementation . ; tml
’ Agriculture unsaturated fatty acids.(Initiative (Initiative Period: through 2028) acids. strategies application based on advice from the
replace fishmeal. Period: through 2026) ' 9 (Initiative Period: through 2030) aleges. Think Tank Unit and the Open Innovation
(Initiative Period: through Platform (OIP)
2030)
Algal UtiiZation and LOW]
Environmental Impact
Dradiirtinn Prniacrt .
Promote the development of analytical
technigues based on advice from the
Goal for 2030: De\{elqp neyv key technologies .for . |Study on the use of seaweeds and |Research and development on the Functlona! Fooq Research G.; .
) : achieving high growth and survival in . . . . collaboration with researchers in the https:// kvush
Aquatic Food |Establish a low vannamei shrimp aquaculture algae for low environmental impact - juse of algae in aguaponics and — Kyushu University Institute for Asian and BS:/ [N BT EYLUSNY-
: i i i and resource-recycling production  |land-based aquaculture . . i i
Production enwron_mental mpact Fac_ultv o fesban Akira Kurihara (Initiative Period: 'Elhroug E 2030) (Initiative Per?od' through 2030) Oceanian Studies and the Aqua- uaclo/abric
Research production system Agricuiture | Professor (initiative period: 2023-2028) ' d ' d Bioresource Innovation Center in the
using seaweeds and Faculty of Agriculture to promote
algae. research and development
urnderutized
Resources Utilization
and Invartahrata
Promote certification and branding based
L I : . . . on advice from the Functional Food
Goal for Development of solidification Verification of feeding efficiency and | Branding and intellectual property of Research Groun:
2030:Development and technology for unused resources functionality-adding effects of aquaculture products using P .
. . . and formulate strategies for intellectual
social implementation of ) such as sake lees and fungi underutilized resource feedstuffs underutilized feedstuffs . .
teed and Faculty of Associate Voshihisa Kurita property protection and practical
new - e i
X ) Adgriculture  |Professor e oo L . e . application based on advice from the
mvertebrate_ production (Initiative Period: through 2028) (Initiative Period: through 2029) (Initiative Period: through 2030) Think Tank Unit and the Open Innovation
systems using unused Platform (OIP)
resources
Ked T11ae viiugauort ard
Fisheries Environment
CAncaratinn Draiart Promote the development of a
decarbonization and energy-saving
. r ion m n ice from
Goal for 2030:Develop L . Research and development of production system based 0 advice fro
technologies to mitigate Development of technology for early |Research for mitigation of fishery . . the Decarbonization Unit;
. ; ; : countermeasures against various . . :
red tide and other detection of harmful red tide algae  |damage against harmful red tide ! . . collaboration with researchers in the
X ) toxic chemicals in aguaculture . . . :
harmful organisms, and |Faculty of ~ [Associate |\ .\ .o i Kyushu University Institute for Asian and
estabhsh a Sustanf]able Aqricu|ture Professor onel IMasaki (Inltlatlve Pe”od through 2028) (Inltlatlve PerIOd through 2030) e s . i Oceanian StUdIeS and the Aqua'
(Initiative Period: through 2030) : , .
conservation system Bioresource Innovation Center in the
for the aquaculture Faculty of Agriculture to promote
environment. research and development
Fishery Disease
Control Project Formulate strategies for intellectual
property protection and practical
application based on advice from the
Goal for . Development and evaluation of oral |Social Implementation of Disease Think Tank Unit and the Open Innovation
Development of pathogen detection . . . . . .
2030:Development and vaccine administration techniques Prevention and Control Methods for Platform (OIP);
systems for land-based aquaculture. . ) ) . .
social implementation of Eaculty of Associate | Tomonori for cultured fish Farmed Fish collaboration with researchers in the
. . acu . . . .
disease prevention and - Initiative Period: throuah 2028 Kyushu University Institute for Asian and
control technologies for Agricuiture | Professor  |Somamoto ( ' g ) (Initiative Period: through 2028) (Initiative Period: through 2028) Oceanian Studies and the Aqua-
fish and other Bioresource Innovation Center in the
organisms Faculty of Agriculture to promote
research and development
Fisheries Economic
Analysis Project Collaboration with researchers in the
Kyushu University Institute for Asian and
o . . . . Oceanian Studies and the Aqua-
Survey of consumer acceptance of |Quantitative analysis of the ripple Behavioral economic research on . , .
Goal for 2030:Analyzing ) : . : ) . Bioresource Innovation Center in the
| genome-edited foods and insect- effects of introducing new aquaculture with low environmental Faculty of Agriculture to promote
the social trends of new _ - based feed for aquaculture technology in the aquaculture sector |impact and resource recycling g pro
technologies for low  |Faculty of  |Associate |Yoshifumi research and development;
environmental impact  Aariculture  |Professor |Takahashi Formulate strategies for practical

and resource-recycling
aquaculture

(Initiative Period: through 2026)

(Initiative Period: through 2030)

(Initiative Period: through 2030)

application based on advice from the
Functional Food Research G., the
Decarbonization Unit, and the Think
Tank Unit

O Notes for Creating Group Action Iltems

- Define a goal for the group as a whole
- Define action items for each research project within the group
(If there is only one project in a group, there is no need to define project-specific action items)
If you run out of space on the form, please feel free to continue on to additional pages.
- Please create a single graphic that depicts the initiatives of the entire group.
- Please submit this together with a roadmap (draft) for each unit and a list of group members (draft) by Friday, July 29, 2022.




Environment and Food

Food Science Research Group: Foodomics Project

Establish foodomics technologies that enable comprehensive evaluation of food quality and health benefit

Achievements

to Date

Analytical research for food
functionalities

e Anti-hypertensive foods

e Anti-arteriosclerotic foods

e Foods to prevent dementia

Explored disease biomarkers
e Biomarkers for early diagnosis of hidden
diabetes

e Biomarkers for early diagnosis of breast
cancer

Innovative technologies for food

analysis

e Food ingredient visualization technologies

e Comprehensive detection technologies for
color, taste, and aroma components

[Fundamental Technologies]
Multimodal analysis technologies
that enable the acquisition of digital
information on color, taste, and
aroma components

Conventional Methods: GC, etc.

Aroma
Porcons | Components . arazos
Slmu\tansous\y S anoousy Uv Jaser .
o] (o]

Flavor and Aroma
Components Detected
Simultaneously

on ization

/ Camnonems
Thermal M & mponents
Fhvo, Desorption|
Componems

Conventional Methods: LC, etc. GCB-LDI-MS &

corresponding to food and health factors

Establish analytical methods that enable comprehensive and simultaneous detection and evaluation of chemical components

Develop technology to record human chemosensory information such as taste, smell, and color

Develop non-invasive monitoring technology for biological information and health risks, including dietary response

Develop new food design technology that takes
into account food preferences and responses by
assessing individual sensory responses and
health risks of individuals to food

Next-generation food science research pioneered by foodomics

Technology: for Evaluating
Microorganisms,
Freshness, and Quality

Nutritional
Assessment

Fodomics Research
(Comprehensive Analysis Method for
Food and Health Factors)

[ ization Technol

C for Taste,
Aroma, Color, and Texture Components

Technology for Evaluating Food Environments
(Microorganisms, Freshness, etc.)

Technology for Evaluating Biological Information &
Health Risks, Including Food Responses

Technology for
Digitizing Food Flavors
and Textures

Technology for
Evaluating the
Function of Food

Integration of digitalized
information for human
sensory five senses

Proposal and provision of
delicious and healthy foods

Y B

“Delicious and healthy food"
to match each individual’s
health status and constitution

Smart food chain

Commumcating the food Production planning support
experience across time based on analysis of new food
and space references and demand

[Collaboration within the University]

Device development and social
implementation

e Open Innovation Platform

Medical applications

e Medicine and Health Unit

Data Science and DX
o Data-Driven Innovation Initiative

[External Collaborations]

Food-related academic societies

) Medical and nutrition-related academic
[Academia] societies

Data science-related academic
societies, etc.

. Agri
Organization (NARO)

[Government]
o National Institute of Advanced
Industrial Science and Technology, etc.
e Food-related companies
e Ph ical and di:
[Industry] related companies

Data science-related companies, etc.

Promote advanced food science research
based on foodomics and food DX

<Goals>

Based on the 2050 Carbon Neutral Declaration:
e Strategy for Sustainable Food
Systems, MeaDRI

Aims of the 6th Science, Technology, and Innovation Basic Plan:
e Society 5.0
e SDGs

3 sasoke




List of Group Initiatives

Unit Name: Environment and Food

June 17, 2025

Unit Leader Name: Jun Tanimoto

Group Leader Name: Mitsuru Tanaka

Project Manager

Collaborations (e.g., Other groups, other

Group Name Goal — — Action Iltem 1 Action ltem 2 Action ltem 3 Action Iltem 4 Action ltem 5 i 2 Project URL
Affiliation Position Name units, DDINn®)

Group-wide:

Goal for 2030:

Establish

foodomics and Establish analytical methods that Develop new food design Integrate early-stage research seeds

food DX . Develop technology to record, . . o . ) . .

) enable comprehensive and . Develop non-invasive monitoring |technology that takes into account and societal needs, actively promoting .

technologies to . . transmit, and reproduce human . . : o : http://www.agr.kyushu-
simultaneous detection and chemosensory information such technology for biological food preferences and responses by practical applications and solving U.ac.io/lab/foodanalvsis/

evaluate and evaluation of chemical s taste smeI)I/ and color that | nformation and health risks, assessing individual sensory societal issues in collaboration with the  |"-2<IP y

improve individual components corresponding to e including dietary response responses and health risks of Open Innovation Platform (OIP); aim for _

safety, security, transcends time and space Y http://lwww.rdctos.kyushu-
food and health factors individuals to food synergy through strengthened U ac.infindex html

health, and (nitiative Period: 2025-2030) | Initiative Period: 2025-2030) cooperation with the Medical and Health |"2<P :

Comforththfoﬁlgh (Initiative Period: 2023-2028) : (Initiative Period: 2027—2040) Unit

comprehensive

analysis of factors

. related to food and
Food Science |health
Research

Foodomics Project
Develop technology that enables .
comprehensive and Develop a comprehensive
simultaneous detection and measurement reporting system |Establish quantitative visualization Aim to discover unprecedented food

Goal for 2030: Lantification of food for metabolome information that |technology for contributing factors science henomean)a that surpass human Ihtto://www.aar. kvushu-

Establish gom onents that contribute to reflects biological information related to the food environment, co nitivepand analytical abilit?es b u apc. j /Iab)fo%agnal sis/

foundational b and construct algorithms to including microbes and freshness, . 9 . Y . y -acp Y

: taste, aroma, and color and L . . - integrating comprehensive component
foodomics Faculty of Associate |Mitsuru construct algorithms to evaluate evaluate and predict biological - fand construct algorithms to information with data science, such as  |http://www.rdctos.kyushu-
technologies that Ly a9 information and disease risk, evaluate and predict these factors . : . ’ . P-IWWW. Y
Agriculture Professor |Tanaka and predict human sensory Al, in collaboration with the Data-Driven |u.ac.jp/index.html

enable
comprehensive
analysis of food
and health factors

responses

(Initiative Period: 2022-2030)

including dietary response

(Initiative Period: 2022-2030)

(Initiative Period: 2022—-2030)

Innovation Initiative

O Notes for Creating Group Action Iltems

- Define a goal for the group as a whole
- Define action items for each research project within the group

(If there is only one project in a group, there is no need to define project-specific action items)
- If you run out of space on the form, please feel free to continue on to additional pages.
- Please create a single graphic that depicts the initiatives of the entire group.
- Please submit this together with a roadmap (draft) for each unit and a list of group members (draft) by Friday, July 29, 2022.




Environment and Food

Bioinformatics Group

Applied research by employing omics information
Research for solving environment/food issues using omics information

Genome sequencing and analyses for various Target species: plants, animals, microorganisms SO“.J“O”S for ,

species . _ environment/food issues
Crops (38 species (vegetables, fruits, etc)) ) ) .
Microorganisms (20 species (bacteria & fungi)) Omics data from Omics data from thrOUgh the data science

Transcriptome analysis for various species experiments public database research in agriculture
Medicinal plants, microorganisms, etc.

Association study for gene function and @ Bioinformatic anal yS IS @ * Ur';]derStandmg of ?lologlcal |
polymorphism phenomenon and factors involving

Effects of polymorphism on gene function. gene function by data mtegratlon of

o _ o _ Data from Knowledges from omics data
'dg"t'f'°at'°“ of microorganisms in environments - Genome sequence analysis - Extraction of information for gene function from
evelopment of analysis pipeline for microbiome. ] ' o )
- - Gene identification various omics data Elucidation of molecular mechanism

?uivéligrr"me"t of prediction method for gene - Functional analysis of important genes » Prediction of function for unknown genes by machine and relevance affecting phenotype for

Data integration of publications, disease-resistance + Gene expression analysis learning/deep learning important genes

genes, patents, omics information, etc.

: : «  Promotion of social usage of
[Platform technologies] Data integration information on important genes in
precise genome-based breeding

Genome-related analyses; genome assembly, polymorphism

analysis, prediction of gene function, structural analysis of Understanding of biological phenomenon . .
protein k”°W'2:f:r:fc°vexlymorphism Expansion of information for gene function Solutions for environment/food
sequence _analyss U Identification of important genes issues f.rom global warming and
el 2R ) \l I ‘l i _ - population growth
from NGS, etc. Development of information infrastructure necessary for useful substance .
Data integration of Predlctlonofgene T production, breeding of new varieties (high yield, disease resistance, good taste, &\ // j‘[ﬁ}‘l‘lj{"‘%"
various information function by graph =~ - == SuZ KYUSHU UNIVERSITY

NS

etc.), and control of global warming

iy
e

network



List of Group Initiatives

June 17, 2025

Unit Name: Environment and Food

Unit Leader Name: Jun Tanimoto

Group Leader Name: Hideki Hirakawa

Group Name

Goal

Project Manager

Affiliation

Position

Name

Action ltem 1

Action ltem 2

Action Item 3

Action ltem 4

Action ltem 5

Collaborations (e.g., Other groups, other

, 2 Project URL
units, DDINn®)

Bioinformatics

Group-wide:

Goal for 2030:
Solutions for
environment/food
issues through the
data science
research in
agriculture

Elucidation of biological
phenomena and factors related to
gene function through integrated
analysis of various omics data

(Initiative Period: 2024-2028)

Elucidation of the molecular
mechanisms of useful genes,
such as expression patterns and
enzymatic reaction patterns, and
their relationship to traits

(Initiative Period: 2024—2030)

By publishing useful genes on the
web and implementing them in
society, we aim to utilize them for
rapid and highly accurate genome
breeding

(Initiative Period: 2024—2030)

https://www.agr.kyushu-
u.ac.jp/lab/mogt/

Research towards

application of
omics information

Goal for 2030:
Developing the
information
infrastructure
necessary for
producing useful
substances,
cultivating new
varieties, and
suppressing global
warming through
integrated analysis
of omics
information
obtained from
experimental data
and public
databases

Faculty of

Agriculture

Professor

Hideki
Hirakawa

Identification of useful genes
through genome sequencing of
plants, animals, and
microorganisms, RNA-Seq gene
expression analysis, and machine
learning/deep learning

(Initiative Period: 2024—2030)

Elucidation of detailed gene
expression analysis of useful
genes and functional analysis of
genes and enzymes

(Initiative Period: 2024—-2030)

By publishing omics and functional
information about useful genes in
agriculture on the web, we will
promote the social implementation
of rapid and highly accurate
genome breeding

(Initiative Period: 2024—2030)

https://www.agr.kyushu-
u.ac.jp/lab/mogt/

O Notes for Creating Group Action Items

Define a goal for the group as a whole
Define action items for each research project within the group
(If there is only one project in a group, there is no need to define project-specific action items)
If you run out of space on the form, please feel free to continue on to additional pages.
Please create a single graphic that depicts the initiatives of the entire group.

Please submit this together with a roadmap (draft) for each unit and a list of group members (draft) by Friday, July 29, 2022.
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