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Foreword

The importance of global environmental
issues is now recognized not only in the
academic world but in the public, and
these problems show significant social and

economic impacts. The data observed by
satellites are indispensable tools for wider
earth observations, such as global warming,
changes in ice areas, disaster monitoring,
desertification, vegetation assessment,
and atmospheric environmental issues.
Satellite remote sensing data have been
used directly and indirectly for many global
environmental problems in conjunction with
various data observed on the ground. At
present, it is not possible to diagnose the
earth or the earth care without satellite
remote sensing data. Recently, satellite data
have been required to improve the temporal
resolution and spatial resolution, that is the
sophistication of sensors, constellation
of small satellites. It has also become
important to integrate or assimilate various
types of data and model, to understand the
situation, evaluate the problems, forecast,
and propose possible solutions. Sensor
development, data archiving, (real-time)
data analysis, information extraction, results
(diagnosis/evaluation), and prescription are
all essential. This is a global version of a
measurement system that uses a wearable
terminal, monitors the human body moment
by moment, and diagnoses and grasps the
state of health; health care problems. From

another perspective, remote sensing has

- F
Director Hattori Katsumi

interdisciplinary and cross-disciplinary
features; geography, meteorology,
atmospheric chemistry, atmospheric
radiology, hydrology, agriculture, horticulture,
civil engineering, urban environmental
engineering, natural hazards, applied optics,
applied physics, electrical and electronic
engineering, informatics, communications,
and so on.

Center for Environmental Remote Sensing
(CEReS) was established in 1995, and
selected as a nationwide joint research
center in the field of environmental remote
sensing by the Ministry of Education, Culture,
Sports, Science and Technology in 2010.
We conduct more than 60 joint research
projects with universities and institutions
in Japan and overseas every year. We have
also about 30 agreements and contracts
with various universities and institutions
around the world to promote international
joint research aimed at deepening and
developing remote sensing, and capacity
building. CEReS copes with solving social
problems in collaboration with people
in various fields all over the worlds. Your
understandings and cooperation are highly
appreciated.
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What is CEReS

CEReS I3EIEY E— ¥ ¥ Y FHE+E >~ 2 — (Center for Environmental Remote Sensing) DBEHETT,

CEReS is the abbreviation for Center for Environmental Remote Sensing.

©® {H# Organization

EFEORFFMOES ICH S AFBHORE~OFEDEMA.  Influences by human activities on the environment are increasing as ey -K- R%TJE 7°I:1h g oA
esearc rogram
ARDER., [EZS., tHoL{bh EDRBEEFH%HEITSE.  technologies are advancing. They also cause several environmental Director J
FEiZiZ, BREE,. KRELREOFETARBTA~DELELIENT  changes such as atmospheric change, climate change, and land Fint 4 / 4 ‘
W9, degradation. Furthermore, the impacts like shortage of food and Innovation in Remote Sensing
DE—bEVI U 7E, BERICBET 2B A, HEMERR  water supply are occurring in a human society. 02 | iﬁ%%‘%‘/)ﬂ"ﬁ _ _
ICATEERREICERAGIEREZE2-OOLERARAEAE.  Remote sensing is an indispensable observation technique to obtain Environmental Diagnostics
fichy, SHEOILARZFAI/BEHFINTHETS, effective information towards the solution of social issues so that 03 | RIEFH
Lo a2—Tld, VE— bV ITHEORKBME L > X — more usage of remote sensing technology is expected. Environmental Prediction
E LT, ZOMHE, BT, RUOEEEEA, L5705 LTI At CEReS, as a hub of remote sensing study, we have been coping 04 WA
NS DOHEFRERBEICEY FHATWE T, with the global-scale issues through five programs based on our Integration, Database
knowledge, techniques, and collaborations. 05 HEER
Social Implementation
. | WREEEESR
. . . Advisory Board
® ;A% Historical Background
| pazm
Faculty Meeting
BB 38 E4 A8 ITHIME [ RABIFEMRERER RE
April 1963 Institute of Natural Color Technology (INCT) was established in Faculty of Engineering KX BATEMXEHPELREHER -ooooeeeeee 2 —-%ER (BEEBXE)
Headquarter : General Affairs Division for Science Center Support Unit
: and Engineering, Nishi-chiba Area (Support for Daily Affairs)
Administration Department
BBfMs51E4A8 [RABIEMRER] AICHIEGRLERTIBRE
April 1976 Division of Remote Sensing Image Processing was established in INCT TR IR ESE 0 e BiEEG (XEAE - HEAHTNSXIE)
Research Promotion Department Coordination and Management Unit
Research Promotion Division (Joint Usage / Research Center)
BBiMoe1E4A8 FRERFMARRES REEAIRRE 2—] IC5E
April 1986 INCT was reorganized to Remote Sensing and Image Research Center (RSIRC) as an independent
center in Chiba University o ﬁg-'- Statistics
BE - MREH CEReS HEWNEET 2 FEH FTEE
FEHK7E4A8 (&R E Yy 2 — ] HEL - Girxh, 2EERMNAKESR Number of Staffs Number of Students Budget
April 1995 [FEXFREVE- bV ITHREL % — (CEReS)] &L THR by A—E : 4 g AR 29(23) EEBLHe 103 331
RSIRC was reorganized and expanded to Center for Environmental Remote Sensing (CEReS) as a joint Director Ph.D. course Basic budget '
research center open to all universities HEHE 10 B+ HTEARE (B LR12) 45 (13 RPWERER#BS 89930
Faculty Members Master's course ) Grants-in-Aid for Scientific Research !
BEEHE - HRE 3 FEFE 14 (0) SZEMEE 102 312
FRk16E 4R B KFEANICET Visiting Scholars Undergraduates Contracted research budget !
April 2004 All national universities including Chiba University have been changed to “National University FHEHE L HEIFRE
; 5 4 (4) : 15,497
Corporations” Adjunct Faculty Members Research Students Cooperative research budget
FEHE BEFHRE
Academic Staffs > Donated budget 19,282
FR22F 48 | £ANA - KARKRE GBEYET— oo FHRRE) KRE R y O mumpEAn L
April 2010 CEReS was authorized as “Joint Usage / Research Center” by Ministry of Education, Culture, Sports, Research Fellows
Science and Technology (MEXT)
Sfe6F4BBE Sfe6F4/HE S5 EE
As for April 2024 As for April 2024 FY 2023
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CEReS Program
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Conducting advanced research on measremen L incl dlng sensor evelopment observation
system development extractl g information from rom observation data

IS Environmental Diagnostics

BWERA, #EHAUT —2N—2%FRAL. HKREOLE X DER %A T HHMERETO

Conducting research to elucidate global environmental changes and their factors by utilizing satellite observations
and ground observation databases.

Environmental Prediction

RIET R
BABYE— by o v s T —RICEDEMES T2l —2av Py ST — g B EA LA BRET AR LTS

Conducting environmental forecasting research using numerical simulation and big data analysis based on
various remote sensing data.

HamE
YE—bEY U s T2 ERLE LEHRBEERERA0ICRITL. WRREBROSSLDEMICETS

Contributing to a deeper understanding of the global environment through integrated analysis of global
environmental information centered on remote sensing data.

Integration, Database

oz Social Implementation

BABRRT— IRV E— OB EZBLTYE— by YV THEOREEHSRELRBERREITD

Implementing the results of remote sensing research into society and solving problems through collaboration
with various stakeholders.
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fREB =B

HATTORI Katsumi

mH M1

ICHII Kazuhito

AL -+
IRIE Hitoshi

IMBIE T

KOTSUKI Shunji

) R=2r7F413
IY77vyb+b Fh#+3
SRISUMANTYO
Josaphat Tetuko

Rk ETF

SAITOH Naoko

O BE
HIGUCHI Atsushi

X8 FF

HONGO Chiharu

% =H

HONDA Yoshiaki

RIR KA
KAJIWARA Koji
(R

YANG Wei

a2 —R/HR

Director/Professor

Bler2—R/#R
Vice Director/
Professor

£

Professor

Hix

Professor

iR

Professor

HEHIR

Associate Professor

HEHIR

Associate Professor

HEHIR

Associate Professor

HEHIR

Associate Professor

LT

Associate Professor

B

Assistant Professor

Bt (BF)
Ph.D.

B (EBH)
Ph.D.

Bt (BF)
Ph.D.

B+ (IT%)
Ph.D.

B+ (I%)
Ph.D.

Bt (BH)
Ph.D.

Bt (%)
Ph.D.

Bt (B%)
Ph.D.

T2E+
Dr.Eng.

B+ (I%)
Ph.D.

Bt (BF)
Ph.D.

WwIRKYER, BAKERE
Geophysics, Natural Hazard

EMEREIS SIEEE. ETAT—2HE. ERED
Biogeosciences, Climate Change,
Model-Data Integration, Machine Learning

AKERBZE, KR/LFE. KRREF. Sf%F
Atmospheric Science, Atmospheric Chemistry,
Atmospheric Environment, Meteorology

T—RE. RRFE AXET L, #HFE. [UEEH
Data Assimilation, Weather Prediction, Hydrological Modeling,
Machine Learning, Climate Change

RATARYVE—bEYIVS
Microwave Remote Sensing

ARBZ, GEVE-—bEVI VS
Atmospheric Science, Satellite Remote Sensing

KIE, BERRTE., KIEEHEEER
Hydrology, Satellite Climatology,
Land-Atmosphere Interactions

BREELERREZHIE-—bEr T,
ZRIEREFN AR

Environmental Sciences and Food Production by
Remote Sensing, Implementation of Spatial Information

WEKRIBFM Y. BEEEY

Global Environment Evaluation Engineering, Satellite Botany

BEEES, BRLE

Satellite Botany, Information Science

KB - EEVE—FEVYI VS
Remote Sensing of Water Environment and
Terrestrial Vegetation

CEReS - CENTER for ENVIRONMENTAL REMOTE SENSING
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Members of CEReS

EEHE - ARE Visiting Scholars

¥HEFIEZE Research Fellows

A B
KIMURA Atsushi

BH B
HAMADA Atsushi

ESIESS
KANEMARU Kaya

EEHEHR
Visiting Associate
Professor

BEEERR
Visiting Associate
Professor

ERIFRE
Visiting Research
Fellow

#IEHME  Adjunct Faculty Members

AR/ IR
PASCO CORPORATION

BT PHAREIBE T T YA F R EHR
Faculty of Sustainable Design, University of Toyama

Associate Professor

EZHREFEAN BREESHIRERE
National Institute of Information and
Communications Technology (NICT)

VE—bEer>¥vs
(BEET=-2Y ), HEBEZEER
Remote Sensing (Agricultural
Monitoring), Geospatial Information

JRE B-BRUE-—FEI VT
Meteorology, Remote Sensing of
Clouds and Precipitation

BEBKL — & —, SHREKETE
Satellite Precipitation Radar, Global
Precipitation Estimates

fRES =B
HATTORI Katsumi

N R T
KOTSUKI Shunji

M ELE
SHIINA Tatsuo

pilf;
KATO Akira

Ry
LIU Wen

b =58
OKAZAKI Atsushi

W B
YAMAMOTO Yuhei

iR

Professor

iR

Professor

HEHR

Associate Professor

HEHIR

Associate Professor

HEHR

Associate Professor

TZaT7 b7 v Y
B

Tenure Track
Associate Professor

FZaT7 b7y
Bh#

Tenure Track
Assistant Professor

BEHE Academic Staffs

BT
Graduate School of Science

EfSEHRER

Institute for Advanced Academic Research

ITHHRR
Graduate School of Engineering

E=2H R
Graduate School of Horticulture

ITHHRR
Graduate School of Engineering

ERSEMRER
Institute for Advanced Academic Research

ERSEHRER

Institute for Advanced Academic Research

WY EE, BRLERZE
Geophysics, Natural Hazard

7T—2FEMt. RRF|. KIXET L.
BREE. [URED

Data Assimilation, Weather Prediction,
Hydrological Modeling, Machine
Learning, Climate Change

BELLF AR, SLEEA
Optical Measurement of
Scattering Processes,
Photoelectric Measurements

L—H—VUE—ttr>>rs
FHE=S2VU )

Laser Remote Sensing
(Forest Monitoring)

HHEZATLRETS
Urban Infrastructure Engineering

K[EFR., KMEET. T— 2R,
I CEITAZ

Climate Prediction and Reconstruction,
Data Assimilation, Stable Water Isotopes

BEVE— bV VT,

M KURE, PEEHERR

Satellite Remote Sensing, Urban Climate,
Terrestrial Ecosystem

e R
TAKENAKA Hideaki
EE BTt

MUTO Yuka

a5
ZOU Shan

T RE
WANG Ruci

BR Kt
SHIOJIRI Daiya

FEMH

Assistant Professor

FEMH

Assistant Professor

FHEBIE

Assistant Professor

FHEBNH

Assistant Professor

LERETIES

Assistant Professor

BENREZ, VE—bEYI o

Radiation Budget, Remote Sensing

KX, AT
Hydrology, River Engineering

KXET N, REFH

Hydrological Modeling, Long-term Prediction

BEEHETIL, SFUFFE. UE—rEer ¥ BHHAR
Terrestrial Modeling, Scenario Simulation, Remote Sensing, Urban Planning

KXF, KERIZ., 7—2EML

Hydrology, Water Resources Engineering, Data Assimilation

N7 FIkhY—
BELIKOV Dmitry

FTy bY RZXANL
varv F7rEiL
OETTLI Pascal

Jean Andre

K& Ew
OHASHI Masanao

AvYy =)L
HENRI Daniel

Yy —< T L
SHARMA Ram

T47Y =57
TIWARI Gaurav

E i
KANEKO Ryo

B &
SHAO Shuai

REEX
KUROSAWA Kenta

BA&
TSUYUKI Tadashi
e R
TAKESHIMA Akira

BHEMARE
Research Fellow

FEMRE

Research Fellow

BEARE
Research Fellow

FEMRE

Research Fellow

ERERE
Research Fellow

FEMRE

Research Fellow

HEHRRE
Research Fellow

REHRRE
Research Fellow

REREE
Research Fellow

REARE
Research Fellow

HEHRRE
Research Fellow

KRBE, RRER
Atmospheric Science, GHG cycle

JURFNOEMFE DL, RETHIF R

Application of Machine Learning to Climatology, Statistical Forecasting

BEERB TR FSLE, v
Acoustic and Vibration Engineering, Signal Processing, Sensing

WEER S X T L, BEHRKRER
Geographical Information System, Terrestrial Carbon Cycle

UE—bErory BEPE $ILEE | £YHRCIEER

Remote Sensing, Machine Learning, Geostationary Satellite, Biogeochemical Cycle

BERKTFR. 7—42RAL. REIRRR

Numerical Weather Prediction, Data Assimilation, Extreme Weather Events

REFEICL DEKFR - 88
Precipitation Prediction and Observation using Deep Learning Model

EEKFRBERET L, VE—FEYI Y Ax—FEE
Terrestrial Carbon Cycle Model, Remote Sensing, Smart Farming

F—2EAMt, BEYIaL—Yar, RESE
Data Assimilation, Numerical Simulation, Optimal Control

T—2At. BERIFR

Data Assimilation, Numerical Weather Prediction

K3, AN, UvvEr s
Hydrology, Flood Protection, Remapping

(%) &7 64 4 ARAE  As for April 2024
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YHRETIH. NEBFEL IO MEE. BB SZ7 Y b7+ —
L (HAPS)., EAMZEH (FR—>) ICBET 2 HREAKF
AL —4%& (B&FF : CP-SAR) DOBFZ L TLWE T, Tt T,
HMEROMBREBORT B ICERT2EM T, 2006 £L Y E
EIhTWET, NEFEEHICET O EETERODHIC,
CN235MPA fiiZ2# % 1% L . Boeing 737-200. fit 2245 A fnzei,
Bl SIS E AR CP-SAR £ (L. C. X KAV K) %
BRELE L7, 208 FICHAYOMEEEHARESKEOL —
FOBEBRERBTCEE Lz, $-68BEAOL—2%2FHALEXE
PEREZMICETIERFEA RCIGAZERL. ZOKRIZE
AA D FERFFREE - ARFICRBIATVLET,

BHIBEBICTERMAOL — £ EREAMEHEOEIEERR
Flight test of synthetic aperture radar onboard unmanned aerial vehicle at Fujikawa
airfield

10

Our laboratory develops circularly polarized synthetic aperture radar
(abbreviation: CP-SAR) to be mounted on small satellites, aircraft,
high altitude platform systems (HAPS), and unmanned aerial vehicles
(drones). This sensor is developed in 2005 to precisely observe land
deformation or crustal movements on the Earth's surface. We have
developed CP-SAR sensors (L, C, X, K bands) that can be mounted
on CN235MPA and Boeing 737-200 aircraft, aircraft unmanned aerial
vehicles, vehicles, etc. In 2018, we were able to acquire the world's
first airborne circularly polarized synthetic aperture radar images.
We have also developed monitoring methods and applications
for disasters and environmental changes using synthetic aperture
radar, and the results are provided to joint research institutes and

researchers in Japan and overseas.

IEEE APSAR 20230 E{## & General Chair (https://apsar2023.org, 20235108238, NV &)
Main sponsor and General Chair of IEEE APSAR 2023 https://apsar2023.org, 23 October
2023, Bali Island)

A0k Y ElR

YAV OREFIENDIEBREERMT 2L DT, HARENSFRIC
I L7- TAREEKEAOL—4] (CP-SAR) I&., ¥/ 70K+t
YHOVEDTT, YA 7AKIFE. B, ELhLz@BTsIL
ATEET L, EXVH-oTHRICHE>THERABLLLEHAUNTE S,
Thbhb, 20BMLRXBEEOEL Y THIDONBRRKOMETT,
INEFTCAIREICHEH INTEALEREOL -4 (SAR) | &,
[EfRREE] CFIEN2EREOUEZFALCEELEY, &
ONDEEBRICBRY AHEDHNBFETLE, ZOREZEES
. [AREHE (Circularly Polarized) | & FEIENZFICKBR L-D
TY, AREEGHREAOL KL, IhEFTHELOAEI > EE
FRMEBFRZBOND LS ICHRY EFT, ZhicLY, 5FEFTEL
DEmUWBET, IROKBEZBATES LS ICADLHFLT
WX,

Our laboratory is successfully developing a circularly polarized
synthetic aperture radar (CP-SAR) sensor to detect microwaves,
where this sensor is also called a microwave sensor. This microwave
sensor could penetrate clouds, fog, haze, etc, that could be operated
in cloudy areas and at night time. Therefore this sensor is also called
as 24 hours or all-weather sensor as merit of this sensor.
Previously, linear polarized SAR sensor is common in Earth-observed
satellites, but some demerits of this sensor, i.e. effect of Faraday
rotation, misalignment of SAR’s antenna, etc. We proposed CP-SAR
to improve this demerit and investigate some new remote-sensed
information using this sensor. We hope could acquire more accurate
and various data using the CP-SAR.

MZEHEHCP-SAR - P VY EMERERBEAOL —KORSEGROLE : (EX) X(XFLrHVoREEK (EHY) . (BN AREAEAOL—Z0BREEGK (BAhL) 2018%F
3 B14BEE

Aircraft onboard CP-SAR and comparison of images acquired by the optical sensor and circularly polarized synthetic aperture radar: (left figure) image acquired by the optical
sensor (with clouds), (right figure) image acquired by the circularly polarized synthetic aperture radar (without clouds) Recorded on 14 March 2018

MREZHEDODHRTED LS ISELITH
AMRECHEINZARREERAOL - X BHNAFEET, &
ROMBENEANDZIENTEET, £/, MEEEIZ L0,
REET Sy b7 +—L4, EMAMEEICEEI N ZAREEREAE
AOL—KICk->T. BANICESZ SBERE. aBE. £
TILEALTERATEET, IHIT, Al- REFE. FTHSAR
(InSAR). f@i# SAR (PoISAR) FEALICL 2MXATEE% 1L
U, T#EN. ALEA, #8&ILT. Bie, FEWER & DRk
ZHe@BEETHAL T, AHEBE0 4 v 7 IpEEoRin Ak
ERERL, REROBHEOERICEMLET,

b

CN235MPA MIZHEEHMRREMEOL -0 Iy ay
Mission on Circularly Polarized SAR onboard CN235MPA aircraft

A small satellite onboard CP-SAR developed by our laboratory can
investigate global crustal deformation. In addition, CP-SAR onboard
aircraft, high-altitude platform systems, and unmanned aerial vehicles
can locally observe disaster areas with high resolution and accuracy in
near-real time. In addition, we contribute to the realization of a safe and
secure society by monitoring the status of the infrastructure of public
institutions and residential areas by observing crustal movements
such as landslides, volcanic eruptions, land subsidence, uplifts,
and active faults with high accuracy, as well as district analysis and
management using Al, deep learning, interferometric SAR (InSAR),
and polarization SAR (PoISAR) methods.

¥ 4 W ey s =5

> (JICA-JSTEE)

3D mapping of land deformed area (landslide etc) at Malay
Peninsula under JICA-JST Project

https://www.jmrsl.jp/

CEReS - CENTER for ENVIRONMENTAL REMOTE SENSING
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Prof. Hitoshi Irie
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1) HAREKL NILOE - EOHKRATIRESHRAUT — 2 OB

B. QA/QC, L UBEEREN
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NIMREDY 59 K<y 7 (2023FEHR)
Cloud map of Irie Laboratory (FY2023 version).
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The impacts of climate change, posing a threat to the sustainability
of human existence, have manifested globally as the “climate crisis,”
considered one of the most significant environmental challenges.
There is no doubt that human activities are a major contributor to
the causes of the climate crisis, and urgent measures for mitigation
and adaptation are imperative. In order to provide scientific insights,
including predictions, essential for inducing transformative human
behavioral changes necessary for such measures, the Irie Laboratory
is dedicated to research on Earth’s atmospheric environmental
changes, categorized into three main areas.

1) Acquisition, quality assurance/quality control (QA/QC), and
advanced analysis of Earth’s atmospheric environmental
observation data at the cutting edge in terms of both quality
and quantity.

2) Investigation of Earth science processes, particularly atmospheric
environmental changes, with a commitment to pursuing truth.

3) Proposal of the most effective data science techniques.

NIMRELE CHABRZHARTZRY, AIRWOAERLE L.
Allmembers of Irie Laboratory visited National Research Institute for Earth Science and Disaster
Resilience (NIED), where we also experienced impressive artificial heavy rain.

HAREROUE— bV IEINICK ZMRATRIEESHRE O H#E

WIRARBREBEZESMRICEN T, YE— b2y FEbiTIEER
RETREIChIZ > THELRT X520 TH—DHETHY
FICEETY, NIMREL, MEOERREKEDYE— >
UM T4 EERIC, BB EVE—FEYI VS
B TE L L ERANOHRLE & ERLRAEZEED T
W9, BEVE—bEVI VIl AEDE, B—HLEIFT
KL/ A—NLIZHBEERL TV AHA AT IRELRSE (B2
. ARBBEENICHE D ARFR - ARREZE. RREATRED
BIHRRRR, AKX, EEB. ALEB, T4ovEYITL
AV OEE) ICHICER LT, MRASBIREEHMARAHEL
TWET,

FERFATRERUR —/—H Ak,
Chiba-U atmospheric environment observation supersite.

ANIFEREDI vy a v

KRB DB S & CBIGICAT =N E ISR R A AROITEE
BELEOTRENMRE (FHALE) 2 IMEEOEBLT Y
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b (y) ICEZ2BHEEZET, BRFLRETEAVOTRE
BEELFEDL, TNy OTHEEMAEELET, 25V o7k%E
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HRRT T AV LOEBRHE T TR/ AA BT RURREDA X —, -,

Unique observations of light-scattering/light-absorbing aerosols by a sky Image of detecting lightning-originated nitrogen oxides using satellites
radiometer at the Phimai site in Thailand and an image of aerosol-induced and ground-based remote sensing.

climate effects.

Remote sensing technology provides crucial data for studying global
atmospheric environmental changes due to its ability to offer consistent
global-scale data over time. Irie Laboratory spearheads an international
ground-based remote sensing network, collaborating with research
institutions worldwide. Integrated with satellite remote sensing, this
facilitates research into global atmospheric changes, addressing
complex phenomena like air pollution, extreme weather events, and
natural disasters. The focus extends beyond local impacts to global
implications, enhancing understanding of atmospheric environmental
changes.

BIBATREHANES
Fukue atmospheric environment observation supersite.

Scientific knowledge, such as predictions, that brings about essential
changes in human behavior towards mitigating and adapting to
the climate crisis are positioned as important outputs (y = f(x)) of
the Irie Laboratory (contributing to a data-driven society). Here, x
refers to observable data that can be considered “facts.” In Earth
sciences, x involves multiple variables and requires attention due
to its uncertainties. Function f, based on data science tools such as
numerical simulations, assimilation models, artificial intelligence (Al),
and machine learning, transforms inputs (x) into outputs (y). As f is
not perfect, it carries uncertainties, propagating to uncertainties in
y. With this in mind, the Irie Laboratory aims to output high-precision
and high-accuracy scientific knowledge (y).

&S")’ Resea“'h\‘s

NIFFREOR T,
The logo of Irie Laboratory.
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https://irie-lab.jp/
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Science Summer Camp
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We have promoted the study of world vegetation based on satellite
data from the 1990s. From the mid-1990s, we have been conducting
research to find the above-ground biomass. Initially, we promoted
the research to find the above-ground biomass of the Mongolian
steppe through satellite synchronous observation on the ground.
We developed a RC helicopter observation system (autonomous
flight) in the process. The system has become possible to obtain the
multi- angle observation data (BRDF) of the forest. It became clear
that forest biomass is obtained from BRDF and etc. It was launched
in 2017. We are in cooperation with JAXA satellite mission (GCOM-C
satellite of Global Change Observation Mission). Future goals are the
following two points.

1) establishment and improvement of the ground verification

methods of satellite data

2) contribution to the Japanese space planning

MERIRIBZEHHANI vy avIiio20T
HERIRIEZ EEIHI v > 3> (GCOM : Global Change Observation
Mission) |4, HIRBETORRES., KERZEFHAH=-XL%
fREAT 270, SRR CRAME (1015FR2E) O % kit
LTS EETY, HEKZEBERT 2720 ICIEREMOERNT—4
ICEDWEET ML BHAICHEY £9, GCOM-C IFE=HRFR
T EEAGHE O F T ERESREM OB FHRENRES X T LD
—WWEMBRIFONTUWE Lz, B3EMIREAY I v b (R
17E2A0) CHEVWTEARINA-LHMIREVA > X 7 L (GEOSS)
ICEKAPEIERT AIvavyTchbHYET,

SZEYA b

https://suzaku.eorc.jaxa.jp/GCOM_C/index_j.html

https://www.satnavi.jaxa.jp/ja/project/gcom-c/

R—R¥yr 7R
Base Camp in Mongolia

EVINERTOHR
(FERE L RPF v >~ 7 CRGBEEE)
Mongolian Site

MREHLEOPTED LS ITFEDLTH
Fa, NBEISHERERROPICEFL TV ET, —RIICERR
OBREZRDOS LEYICEDL L0 IERY (BR) ZHEETS
HEE (ZIC8Y). BBV o BB ZEES2EEE (I
Y. A E BBy ICRTORE (ZICHMEY) »omYIL
HEY, EEFEORKICECHEFTAT 2 Z L 3ERR2EDOF
EEMD I LIRILET, HERRIBEBRAI v 3> KIS
GCOM-C (&, #b_E1EY) D IRIRIBIE IR FRNICRIDOTIEES)
VRTLOBRBICKWIRID EHHFINTLET, HIEKRED
ERR. Thbhb, HRERROEBRIIABHIORHRICKLIC
BT 230 TY, #HKREEZHHAI v a v PInIckH<H
ROWIRBUAEB ICHNT DI & THREHRICRITET,

BERITAY A7 2ERY 27 LoOBRARAR (BREEMKICT)
Vegetation Observation UAV

GCOM will consist of three consecutive generations of two satellite
types with 1-year overlaps, resulting in a 13-year observation period.
The two satellites are GCOM-C and GCOM-W (Water). GCOM-C
mission aims to establish and demonstrate a global, long-term satellite-
observing system to measure essential geophysical parameters to
facilitate understanding the global radiation budget and carbon cycle
mechanism, and eventually contribute to improving future climate
projection through a collaborative framework with climate model
institutions. The GCOM-C satellite was launched in 2017.

BRI RS

Process in Ger

We, human beings are living in the global ecosystem. Maintenance
of global ecosystem is critical to humanity problem. It is essential to
understanding of the global ecosystem.

We will be able to get a better understanding of the global ecosystem
from accurate information of GCOM-C.

L AR n‘ !
BERITANY AT XTLONR EEICL—F—T 07747, TUVhA RARY
kA X — 275 EHE)

Radio Control Helicopter Observation system
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Monitoring flight state information in the forest observation using the UAV.
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My main research target is the vegetation physical quantity estimation
using an optical sensor of the artificial satellite. The vegetation physical
quantity, refers to the terrestrial above ground biomass and leaf area
index of the plant. Estimation of them by the optical sensor, which
is a satellite remote sensing field has been done by the technique
of using the vegetation index has relatively long history. However, a
general estimation method for the vegetation which has large three-
dimensional structure such as forest has not been established. | have
studied this problem as a central issue by developing the model
for the relationship between light reflection characteristics and the
three-dimensional structure of vegetation colony.

In order to solve this problem, | am conducting the development of
a simulator to calculate the reflection characteristics of the forest
based on three-dimensional structure of the actual forest. In order

to achieve this, | am also developing a laser-measurement system

for obtaining the structure of the forest in parallel to above activity.

ﬁ???%@&%ﬁﬁ(:ﬁﬂ%&%ﬁ%ﬁ&)VEJV—VaVGW

A simulation result of Bi-directional Reflectance Distribution function of larch forest.

HEMD3IRTEEL AXORFFEDOREFR L T

EYIE 3 RTHEE QLIEEE) 2H-oTWB 70, XEDOXHIIE
MEEEBEITNE, Zho0BExr R L - EHELREEZET
BILICARYET, KBLOBRHAE., 2LV HERINRD
HEZRTLWIAE, ZTNroBERN oLk > ANEEEEZE L
TLBENICE > TEHBIN S REKXDEBI IIAEERICELLE
T, EVBINIE, 2<ELHEMZHEHNIFRL <H, BAOK
ARFICE > TIHERZBEIBENIBEOND I LICRY ., ZTOEL
D LD IEFHEMARD 3RTHEE BYORIPERXTWIEE, ¥
DOEHFBRE) ITRETDEWIZLICAYET, LEr->T.
BERZEMEZETHRASIN-EROBRAT —22BunIL, Bl
WROBMRDIEEEPED DT HAMET LI LHALTH D
EEZONET, TOLIARHEFEEAET 20101, BE
DHFMRICHEWTHEYPOILFBE L O REFOMI AR L TEE
DEAREARDIDLELNDHY £7,

HEL—%—2 X7 LTEE LMD 3RTT — %,
Acquired three-dimensional data of the forest using TLS.

MREZHEDORTEDLSICEDLTH
WEGREL & BELBRICHIMIREOREBBA N LOE
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EZDEEARIZICERICIBIEIATLAW D, TOEREZY
FTWBELHY FT, BERNA AT ZRDOHDH & ZDEEDIER
BAIBERUNT—2zRAVARITNERATETTH. AZHEIC
EBNAFTRAEEFEOREILIL. REBBRA N =X LOERE,
BECFHETLOSEBELRICAELFEETZ2HDTY,

—7. EYEED IRTEEICERT 2 XORFARELIEES 2
72612, EBROFMICELTHIEL —H =3B X T LRV
FIRBERZIET 2 FZB%2To TCWETH, THIEHHERICIE
RAT2ZenTEET, ThET. BROERYPEI R LD
WEARERANS N ERBREL LE LA BESOL —H —5HRIHsS
DEEICE > THMDO 3 RTEBEOEEAN AL B> TETWVE
T, LAaLELA—MICIEINSOBBREZEVWEZLZDOIRMNEIE
K, BLHEMBEBICHIRATEZIFEICIEERLTVWEYA, flE
BRUOEIX F OB EAWIAC R T LEREL, %
AW-FHM0 3RTHBERBFEOBELZT>TLES, Ihh
ERLTENEHREMEBERBICAZTIHE2ZLOALICFBLTE S
ZBHDEEZTVWET,

Since the plant colonies have a three-dimensional structure, when the
sun illuminated them, it will produce a complex shadow on canopy
surface that reflects their structure. Intensity of reflected light from
vegetation canopy will vary complex with their three-dimensional
structure and sun-target-sensor geometry. That is, even if satellite
observes exactly same forest canopy, different observed values
will be obtained by the geometric conditions. Therefore, by using a
multi-angle observation data in the different geometric conditions, it
will possible to estimate three-dimensional structure including tree
canopy density, and leaf density/distribution of target forest.

In order to develop such an estimation method, investigation
is necessary to clarify the relationship between light reflection
characteristics and three-dimensional structure of forest using ground

based observation data of actual forests.

W _é,, L

R — L'
LBERFREARMAKICH S 2 THMEHHOK T
Forest measurement in the Research forest of Hokkaido University.

While understanding of global carbon cycle mechanism which has
closely relationship with global worming has been progressed in recent
years, the problem of uncertainty of distribution of land vegetation
biomass and its time series variation is still remained.

It is impossible to grasp the exact global biomass distribution and
its change without satellite observation. Establishment of biomass
estimation method using satellites observed data can contribute
significantly to understand the global carbon cycle mechanism and
development of accurate global warming prediction model.

On the other hand, my activity of forest measurement using Terrestrial
LiDAR System can contribute to forest management. Generally, in
order to obtain the base information of forest management requires
a great deal of human labor for measurement activity. While TLS
can measure the three-dimensional structure of forest easily, it is
not frequently use for forest management because of its high cost. |
have developing a simple and low-cost TLS and acquisition method
of forest structure. | believe that when the system is to achieve the
practical uses, it will be widely used by the people involved in forest
management.
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Changes in terrestrial biosphere absorbed CO2 in 2000s compared to 1960 to 1999.

18

Climate change caused by anthropogenic greenhouse gas emissions
is one of the most important issues among global environmental
problems. As various vegetation and soils are distributed over land
areas and are sources of absorption and emission of greenhouse
gases, it is important to understand their absorption and emission
and the mechanisms of their variation. Our group is trying to elucidate
the mechanisms of GHG absorption and emission “in an integrated
manner” by balancing a wide variety of methods such as ground
observation networks, satellite observation data, and numerical
modeling, covering a wide spatial scales including countries,

continents, and global regions.

m;.{\} { : P { £ ,kt ; AMI
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E%RY)

Land surface temperature anomalies across Siberia during winter to spring in 2020.
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Overview of “GEOLAND-NET”, our collaborative research on international terrestrial
monitoring with geostationary satellites
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A group photo of Ichii Lab. members (Nov, 2023)

The latest generation of geostationary meteorological satellites,
such as Himawari-8, which are widely used for weather forecasting,
have greatly improved performance and are considered effective
for terrestrial monitoring. In particular, they make very frequent
observations, such as once every 10 minutes, and we believe that this
will be especially useful in areas where monitoring of land surfaces
has been difficult due to high cloud cover. Our group is trying to apply
geostationary satellites from various countries to land monitoring by
bundling them into an international observation network. In particular,
we aim to become an international research center in this field and
promote research through an international network of ground-based
observations, satellite observations, and modeling.

Je& Rk (2018/08/01 09:00)

47 4'N W

424°N

AN

RN

274*°N

BLETEVEDLY 85
TREERLTEEL
TREARBOEMHH

Spatial patterns
00 01 02 03 04 05 06 OF 08 of photosynthesis

{9 estimated by
Aa R (¢C/n2/S0nin) Himawari-8 satellite

Our research achievements are being returned to society in a variety
of settings. For example, our monitoring of the greenhouse gas
balance contributes to the Global Stocktake, which monitors the
greenhouse gas emission reduction targets in the Paris Agreement
adopted in 2015 by the United Nations Framework Convention on
Climate Change, and we are producing a greenhouse gas monitoring
reportin collaboration with multiple research institutions. The report
is produced in collaboration with multiple research institutes. We also
provide data to assess the performance of greenhouse gas reduction

measures by country.

& 4 g ¥
EBRRFR TH DY — > (AOGEO Symposium I2T) (20191 A, =R 7Y 7)
A scene after an international conference (AOGEO Symposium) (Nov, 2019, Australia)

http://ichiilab.weebly.com/
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Group photo of Saitoh Lab. (FY2023)
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Saitoh Lab. group seminar (FY2023)

Our group has been conducting a study on global atmosphere by
utilizing satellite data. A Japanese satellite, Greenhouse Gases
Observing Satellite (GOSAT), “Ibuki”, which was launched in 2009,
is the first satellite that is dedicated to greenhouse gas monitoring.
We develop an algorithm to retrieve greenhouse gases such as CO,
and CH, from thermal infrared spectra obtained by TANSO-FTS on
board the GOSAT. We also conduct a validation study based on
comparisons of our retrieved CO, and CH, data with other more
reliable in-situ data. We study global distributions, seasonal variations,
and inter-annual variations of greenhouse gases by analyzing our
validated satellite data.

1
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Servers for analyzing satellite data
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A space-borne sensor observes atmospheric molecules by utilizing
their absorption or scattering of radiation emitted from the sun or
the earth. Thus, it is called “retrieval” to derive some information of
the earth surface and atmosphere from radiation obtained with a
sensor. The thermal infrared band of GOSAT/TANSO-FTS observes
CO, and CH, by using the property that they absorb radiation emitted
from the earth surface and then re-emit radiation as a function of the
ambient temperature. The intensity of absorption of thermal infrared
radiation by atmospheric molecules varies depending on wavelength,
and therefore, thermal infrared spectra obtained with a space-borne
sensor include radiation emitted from the atmospheres of different
altitude levels. For a precise measurement of vertical distributions
of atmospheric molecules, it is desirable to make observations
with as high a wavelength resolution as possible; to achieve a high
wavelength resolution, a Fourier spectrometer is adopted for GOSAT/
TANSO-FTS. | have been developing an algorithm to retrieve vertical
distributions of greenhouse gases by taking full advantage of this
high wavelength resolution.
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Monthly average of CH4 concentrations on 700 hPa in Seasonal variations of
October 2010 observed with GOSAT/TANSO-FTS

over East Asia (2010-2012)
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concentrations from GOSAT/TANSO-FTS and aircraft data Comparisons of upper tropospheric CO2 concentrations

between GOSAT/TANSO-FTS and aircraft data during flights
between Japan and Europe (modified from Figure 6b of
Saitoh et al. [AMT, 2016])

The advantage of satellite remote sensing is its long-term continuous
measurements in a global scale. Greenhouse gases such as CO, and
CH, have a longer life time in the atmosphere, and therefore, their
concentrations should be monitored globally as well as in the vicinity
of their source and sink regions. | would like to make a long-term
global data set of greenhouse gases based on satellite measurements.
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EENEHEY E— >~ (cited from Yang et al., 2013)
Demonstration of Quantitative Satellite Remote Sensing (cited from Yang et al., 2013)
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My research field refers to quantitative remote sensing of terrestrial
ecosystems and its applications. The study topics | have undertaken
until now are mainly focused on monitoring environmental changes of
inland waters and terrestrial vegetation using satellite remote sensing
and geography information system. In other words, my research
needs to integrate field works, remote sensing and environmental
modeling. For example, | have developed a series of remote sensing
algorithms for monitoring the understory vegetation and leaf area
index of boreal forests, water quality parameters (e.g., chlorophyll-a
concentration, turbidity) for Japanese and Chinese lakes, changes
of landscapes caused by land-use/land-cover changes. In order
to validate the proposed algorithms, field works are necessary for

different study areas.

BET—2hbRAHBICE TS THD
Satellite Observation of Algae Bloom in an Inland Lake
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Field Investigation at Alaska, USA
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BET — 21 LRI Case1 & Case-2 KBDOREHH
Global Distribution of Case-1and Case-2 Waters from Satellite Data

Quantitative remote sensing refers to the extraction of biogeochemical
and biophysical parameters of the Earth surfaces from remotely
sensed data using variable mathematical techniques. For example,
the land surface temperatures can be extracted from the Himawari-8
data sets, which are now managed by CEReS. This kind of study is
necessary for understanding the natural phenomenon at global and

continental scales.

A& - BELABICE I 2BHBAEOKRT
Field Investigation at Mt. Fuji, Japan

Since the relationship between human beings and natural environments
are extremely complicated, influences of human activities on natures
often cannot be understood unless they happened. Unfortunately,
many anthropogenic influences are not recoverable. In order to
be prepared for the coming risks, predictions of possible changes
by environmental models are needed. Consequently, two issues
are required to achieve this objective. First, environmental models
should simulate realistic environments accurately. In order to do
so, in situ data and experimental data are necessary to reveal the
mechanisms of variable natural phenomenon and to evaluate the
performances of the models. Second, high quality input data for
driving the environmental models should be provided. Although the
in situ data are usually with high accuracy, their availabilities are often
spatially and temporally limited. On the other hand, novel remote
sensing techniques provide new opportunities to overcome the
limitations. Therefore, combination of remote sensing, GIS and in situ
measurements can generate observations from micro to macro scales,
consequently yield clearer understandings on natural phenomenon.
More accurate simulations can also be achieved through doing so.
By using the effective predictions on future earth, better decisions
can be made to guarantee the sustainable developments of human
societies and natural environments.

https://yangweiphd.weebly.com/
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LST (left) and photosynthesis (right) estimated from the meteorological satellite Himawari-8
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We develop methods to estimate terrestrial physical quantities
such as land surface temperature (LST), evapotranspiration, and
photosynthesis from satellite data, and applying them to address
issues on the thermal environments of urban areas and vegetation.
Primarily, we use Japanese geostationary satellites, Himawari-8/9,
which offer the advantage of higher observation frequency compared
to other Earth-orbiting satellites. By leveraging this advantage, we
aim to understand phenomena on a shorter temporal scale and to
detect environmental issues at an earlier stage.
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lllustration of vegetation drying detection using diurnal temperature range

MEZHHEDOHRTED LS ISELPTH

F4 ORERRENHETEEZHEE LT, BHFEPREDOIN
EEBE~NOFEMAIETONET, HIZIE BYRELRELRD
BREzBEOMICLIRRIE. BBHE—FT74 7Y FRRICHT S
HEIGRPEMK (BHORBOREMA L) ICHEARIERERIC
RYBET, BESB T, MiFEAERCERENRET Dithig%
BETHILT. EfMOLEEBEE~OREKISENIEET, EE
DB TOEFE LT, BAHPHARL-MEREDEBEET—%% 1 &I
BHTHAIPBEYPTVHIBEZREL, FYORBENRD
HOERY Ry TOERPEDONTWET,

Urban and vegetated environments face numerous challenges due
to the increasing frequency and severity of extreme weather events,
including an increased risk of heatstroke, physiological damages to
crops, forest fires, and droughts. Satellite thermal remote sensing
can investigate the relationship between urban structures and their
thermal environments, and diagnose plants’ stress and dryness
levels. While ground observations and numerical weather models
are widely used for understanding thermal environments, satellite
observations play a crucial role in capturing thermal environmental
changes in areas not covered by ground observations, offering higher

accuracy than numerical weather models.

H Cropland

Compact lowrise | Public-fopen-space
Open lowrise | -]Pariu'qreqn space Forest
.Factories Wasteland Water

High-imid-rise  [Rosdiraitway 'Poddy field

Landsath HHETE L 7= EH#BE IS $ 1S 2 HRERE S & LHFAHEE DB
Comparison of LST estimated from Landsat with urban land use classifications in a
metropolitan area

Our researches contribute to society in various areas, including urban
planning and agricultural yield management. For example, a finding
on how urban layouts contribute to temperature rises can provide
essential information for adaptation and mitigation strategies against
the urban heatisland effect, such as optimizing green space layouts.
In agricultural fields, identifying regions prone to extreme heat or cold
can support strategies to prevent physiological damage to crops.
As a practical example in the industrial sector, our developed LST
product is being used to create a frost risk map for crops.

AREX Y N—ET7 Ty 7RV A F2RET 28%F. £) 5H7 14—V H) &LHERH

Survey of flux observation sites with lab members. (Left) Yona Field, (Right) Takayama site.

https://yuheiyamamoto.weebly.com/
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With climate change now becoming a major issue, understanding the
Earth’s atmospheric, oceanic, and hydrological systems is a major goal
of earth science. “Understanding” in empirical science means exploring
and extending “predictability”. Our research group promotes prediction
sciences for terrestrial environments by combining satellite observations
and various prediction methods. Our mission is to contribute to the
resolution of social challenges such as meteorological disasters and
climate change adaptation. Here, statistical mathematics including
data assimilation and machine learning play important roles to improve
predictions by incorporating massive satellite observations. We are
pioneering state-of-the-art environmental prediction sciences through
cross-disciplinary research covering earth science, computational science,

and statistical mathematics.
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== A global precipitation forecast using the

Nonhydrostatic ICosahedral Atmospheric Model
NICAM
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NEXRA: NICAM-LETKF JAXA Research Analysis

JAXA DR/ Y THEEREA SN TV B LRERART — ZFEMLY X T L NEXRA

NEXRA

Improving numerical weather prediction (NWP) is crucial for protecting
human lives and the environment. We have been developing the
global atmospheric data assimilation system, NICAM-LETKF, in
collaboration with RIKEN, the University of Tokyo, and JAXA. This
system has been running in real-time on the JAXA supercomputer
since 2017 as NEXRA. Recently, we are also advancing research on
disaster prediction using machine learning. As an example, by utilizing
deep adversarial generative networks, we are developing techniques
to estimate high-resolution precipitation from the coarser-resolution

precipitation observed by satellites.

_Truth (high-res.)

Input (low-res.)

REBOTERS Y b7 — 712 &L BRKENT OBRER

The near-real-time global atmospheric data assimilation system NEXRA running on the JAXA’'s Super-resolution of a precipitation field by deep adversarial generative network

supercomputing system
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We are exploring to realize weather-controlled society for mitigating heavy-rain-induced
disasters under the Japan’s Moonshot Program.

: A World Beyond Predictions

Our laboratory upholds these three philosophical pillars: “Science,”
“Society,” and “Education.” We hope to create global environmental
forecasting technology that utilizes our unique data science, and
aim at realizing concrete social implementations related to disaster
prevention in collaboration with government agencies, research
institutes, and companies. We also emphasize the growth of each
individual involved in the research and the development of active
human resources who can play a significant role in Japan and
the world. We are also participating in the research on weather
control under the Japan’s Moonshot Program, working on the highly
challenging technological development aimed at reducing damage
from concentrated heavy rainfall through the generation of heavy

rains over the upstream ocean.
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Laboratory members as Autumn FY 2023

#fFZEE HP : https://kotsuki-lab.com/
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Our laboratory is researching to improve daily weather forecasts
and climate prediction. In achieving this, it is essential to advance
a diverse range of research and technological developments, such
as precise numerical models, algorithms that optimally combine
observations and simulation, and observation simulators that enable
direct comparison, as well as advanced observation techniques.
Additionally, developing excellent models necessitates understanding
the fundamental processes governing the phenomena. We are tackling
all the topics with the knowledge and techniques from meteorology,
climatology, statistics, and computational science.
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Development of a satellite simulator for designing a geostationary satellite that measures precipitation continuously
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Vapor isotope observations by Aura/TES and the comparison with model simulations

MREZHEDOHRTED LS ISELPTH
B4 DRR[FMIISPULVYENICEET 2HEEBTT, KERK
ISV 7 b REELD ETOELA->TVWET, /2. =HF
HiE, BADEFBICHEL TRBLRVWKERCEREOEESICE
ATHNTWET, ThEYBRVEERT—ILOFAIE, X3
NEBCRENRIC) EKHEIST 220D REAEEZTNET,
LAL, IS0 FABERTEETRAL, tRISERIATYL
EHEVHVOAPRKTYT, HEKBRELICEZRR - KKED
HEAIMBEINIBRICEVWT, FHOBELSH., Z0ER
BEETRT I, BRETAY— FEHADBEICRIIDEEL
MEICIRYBATHET,

In our laboratory, we also conduct research on hydrological processes
using stable water isotopes. The stable water isotopes are slightly
heavier water molecules (e.g., HDO, H,™®0) that exist in trace amounts
in nature. Heavy water molecules are less likely to evaporate and
more likely to condense compared to standard water molecules (i.e.,
H,'®0). Whenever phase change occurs, the ratio of heavy molecules
to the normal one is biased. The extent of this bias depends on the
surrounding environment, such as temperature. By examining the
ratio, we can understand the environments the vapor experienced.
Leveraging this characteristic, water isotopes become powerful
tools in understanding mechanisms of the water cycle, precipitation
processes, and in paleoclimate reconstruction studies.
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Daily weather forecasts are now an infrastructure in our lives and are
essential for mitigating damages by disasters. Seasonal forecasts
are utilized in securing essential resources such as water and food.
Furthermore, climate-scale predictions provide insights into how to
adapt to global warming. However, the accuracy of these predictions
needs to be improved, and they are not fully utilized. In today’s world,
where the intensification of meteorological and hydrological disasters
due to global warming is emerging, improving the predictions and
enhancing their utilization can contribute to building a safe and
intelligent society.

https://ats-okazaki.github.io/
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Data archiving system in CEReS
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I’'m interesting to understand water cycle in the Earth environment
through the various Earth observed satellites data analyses. To
diagnose the variability of Earth climate system from the satellites
datasets, we need long-term data records as possible. Thus | conduct
satellite data archiving and publishing activities in CEReS. Particularly
we have been archived major geostationary meteorological satellites
data under the framework of virtual laboratory (VL) for diagnose the
Earth climate since 2007. In addition, I'm leading to “HIMAWARI-8/9”
related activities in CEReS, such as data archiving, publishing, and
the contribution to research community.
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Field survey's snapshot for grassland ecosystem study in Mongolia
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RGB composite image revealed by satellite observations. Blue color represents annual
rainfall captured by TRMM/PR, Green represents annual mean NDVI estimated from NOAA/
AVHRR, and Red indicates heat stress index estimated from NOAA/AVHRR.
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One snapshot in presentation to society.

Satellite meteorology is already established research field of which
try to understand meteorological phenomena by analyzing satellite
and other data. On the other hand, satellite climatology is not yet
established. However satellites sensing has long history more than
thirty years, moreover sensing technologies are developed in recent
tenyears. I try to understand the Earth climate system including human
impacts by analyses of long-term earth sensing data. Such research
processes would make the establishment of satellite climatology.
However only satellite data analysis sometime leads erroneous
interpretations. Thus sometime | go to field observation, and other

time | collaborate with numerical simulation researchers.
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Spatial distribution of peak time in small-scale convective activities revealed from EUMETSAT
geostationary meteorological satellite. Colors represent local-time (not UTC).

| think that the utilization of earth sensing data or images into the
society has several steps. Initially sensing images or movies are
useful by the visualization. In a context of visualization, | contribute
“HIMAWARI Web” mainly developed by NICT Science Clouds Team as
a co-developer. Our team also developed and has operated multi-4K
display system for “real-time HIMAWARI movies”, in which installed
at open-space in Chiba Univercity Library. In addition we distribute
interesting events captured by HIMAWARI-8 via YouTube channel.
As a next step, | also present in public lectures and/or open seminars
for the explanation or discussion with people. As a final step for the
contribution to society, | think that research results or products can
directly contribute the society. Several research project outputs have
potential to direct contribution, thus | will grow up such projects then

will release into the society.
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Quasi-real-time display system by six displays of 4K resolution at Chiba University Library.
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https://www.youtube.com/wat ?v=nYXEVpBhd00

Our research is related to “Watch the Asian agriculture from space”.
Satellite imagery showing, for example, green rice or golden wheat
can tell us the yield or damage situation of such crops. In our lab,
variety of spatial information such as satellite data, GIS, meteorological
data and field investigation data is used for analysis and diagnosis
of environmental and agricultural situation. And implementation of
the methods utilizing the spatial information is also our major activity.
In recent years, the food security has become a major concern in
many countries and a lot of research has been conducted on this
topic world widely. In order to realize the sustainable development
and improvement of agriculture and society, we are confident that
the education to all people concerned in food production is quite
important. So, in our laboratory, priority is put on both research and
education and the two activities are conducted closely together
like two wheels of a car moving ahead together. And since the food
security is quite international subject, our activities always invite
various researchers and people from every corner of the world.
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MrafTs £S5, FEAGHMKEZRE L-BEBGREZE > TEY
DINE., EYDORBIRE, TOEH, MREORERRLE%EH
RBpZENTEET,

INBLERANDZ-DICE. EROBMACEYDI BTSN BINER
MEREDT R EEHERGBRERE ALY, ZTOEEEESHIC
LCHEREZERLET, COXEFES & ERICEMICIT->T
FT—2EHELELLEHEEEGD) SHMEDIRES: BRI, /E9
DNECREBEHE - FHTZZEAAEICAY T, FEEK
WBEWEEAZ —EICARZ I EATEETOT, BRAKEICH-
T-HEOEREIRRZEBICHI-VER LY., #ifEPREI N
WEO+HOBIRZMBDICHEILET,

KETOHHRIEHE
Measurement of spectral reflectance in paddy field

MREZHHEOHRTED LS ISELTH
—R[BEEBELEE L TORERRY R T L~NDER—
LUARETIE, EEBEREER L OKEONEHETE R RIEE
ZEIHME L. BERBREIEICHITZ2EEFMOM=TIL L X FHIRE
ICEMY 2 AFMEFREHEL, BREA Y PRI T THS
EREET>TWBEZATYE, VE— bV o v T—2%%E
RT3 EICl VBBNGEEHENERYT 25, BEHEO
MEFEAE AR MEIRL, FltRA 7 T 0RILICOAENY £T,
THIC, KRR TR Z2RBERICL > TERIF2NED X X —
CHEBERBICL > TEBLERIMRENICERELEENTED L
SXET DI LIE BEORRMELZBRT 25 Z LI 5 LRI,
ERE LTCEARDDIZRELAITNIERSHAVWERORER, B
LEHNEZEREOERRICHET DI L bAEARENMENH
LERET,

-a:'l Ll .h.
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FE BB, £EEICL2 74—V FAEOKRT

Decrease inrice yield for calculation of agricultural insurance indemnity ~ Field investigation with students, government officers and farmers

We can investigate variety of agricultural conditions and situation
such as yield of crops, nutritional condition of crops, soil types and
occurrence of pest & diseases, through analysis of satellite imagery
of surface of the earth, like a doctor diagnoses our health conditions
by investigating imagery taken by medical devices.

In our investigation, we evaluate correlation between satellite data and
actually measured data and then develop a formula to estimate the
conditions and situation. By using this formula, we can estimate the
agricultural conditions without visit to the field. Since satellite imagery
can cover wide area, we can evaluate, for example, damage situation
of agricultural fields or actual situation of abandoned agricultural
field in mountainous area through analysis of the satellite imagery.

e ; ' Py
BET—2D SR L3 LXOEREREH <Y 7
Satellite data derived map of nitrogen fertilizer recommendation for wheat

—Utilization of remote sensing for damage assessment in agriculture
insurance as adaptation to climate change toward the sustainable
society—

We have been conducting research on new method of damage
assessment for rice through estimation of yield and decrease ratio
of the yield, utilizing spatial information. We are now in process
to implement the new damage assessment method in Japan and
Indonesia. This method can substantially contribute to reduction
of the time, costs, and man power which is a key to success for
implementation of the agricultural insurance.

From perspective of the food security, the agricultural insurance
is considered to play a key role to realize sustainable agriculture,
consequently strengthening the social infrastructure. So our research
activities can have significant value to improve the agricultural
insurance and help supporting the food security and converting our
society to sustainable world.

https://www.jst.go.jp/pr/jst-news/backnumber/2022/202205/pdf/2022_05.pdf
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As Joint Usage / Research Center
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T, BE, REICLYHSOGOHRFREIFIRL., DRI,
FHP CEReS BBV E— bV IV I/ YU RIS Y A (ERAMB
MEREERR) ICBLVTRERINTLET,

CEReS IZHAKRZFICHMBINI LY X2 —L L TOEBAEEN L.
T2 EEL W AKENOEDBOHREDOH N 2T T, £RMAR
DOEFEZILAL, RE L TOEHOEECLEZR>TWET,
¥, BROUVE— bV IV IRR[ELTEITTERL, 727
DNTELTOFERERIZTI-H, BRARMARICHLNEANT
WET, FRTEDRLILER, BE, BRIV RYTVLZEREL
THY., ZLOBADKE - R & BEHE - KEBHE Z O
MEBHDRCANR R EEBOICHEEL TEELE, T LT, F
26 FEA L IZEBRERMRONEZHEAL £ L1
HEMARAROFHEMICDOWVTIE, HP >FRH o THER W72
¥ 9, https://ceres.chiba-u.jp/category/annual/
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BehdERHAR

VL (Virtual Laboratory) DR

TR 19 FEURE, RRAZAKBEEARN. EHERZEFTHM
HIRIBHRAT. RILAZAEREZFMENATEELHENFR
Y R—EN=F X LTRT Y- GBFRVL) &L T4KRFEE
BICL25RESHAREZERBLTCWET, FM3E3 [ICIETE
RKETVLEBESIVEEINEZLE, (FvF14Y)

VL#BER
Virtual Laboratory. Lec_tu_res_
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Remote sensing is connected with so various disciplines such as
science, engineering, agriculture, environment, and climate that it
can offer platforms for an integration of different fields and creation
of new fields. It also offers a quite number of social applications.
CEReS is authorized as a joint usage/research center by MEXT,
being the only one center specializing in remote sensing studies.
We select around 50 joint researches a year through an open
application, and introduce the achievements in our annual reports
or CEReS Symposiums.

To play a role as an Asian hub as well as the core of remote sensing
studies in Japan, CEReS has promoted international joint researches.
Besides an annual international symposium, several agreements have
been tied for an academic exchange and cooperation with overseas
universities and institutions, encouraging active research cooperation.
*MEXT: Ministry of Education, Culture, Sports, Science and Technology.

¥
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% 26 [5] CERes Hig1) "g. 4 g‘

The 26th Symposium on Remote Sensing for Enviro!
. b vy . :

The research on climate change has been implementing since 2007.
It is named Virtual Laboratory ran by 4 university-collaboration as

followings;

. Atmosphere and Ocean Research Institute, The University of Tokyo

. Institute for Space-Earth Environmental Research, Nagoya
University

. Center for Atmospheric and Oceanic Studies, Graduate School
of Science, Tohoku University

. CEReS, Chiba University.

The latest Virtual Laboratory lecture was held at CEReS in March
2021 (online).
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EBREZE Anechoic Chamber

RAVOEBADOIOOERRBREL L TEREEEZABLTEY,
HEFMBAARICEVERT I ENTEET, L XZ—DEBK
EEE OMHRFILERE1 ~ 40GHz (¥4 7 BiK). BT 6.6 XI&4.0
X 24m TY, ZOXRKFIIBRREAR, #ELER. 775 -
VA7 OREBEORR, FTHREKBEOHRAREFIEATEET,
This facilities are available for radio wave environmental test, scattering
experiment, and antenna and microwave instruments test including
spaceborne instrument etc.

WEKEBAFHED FEFB Satellite Ground Station

2014 FEICHRBAFTEOER L T -2 ZEAOBEENR (2%
YECTFLARYISAYR F=REIYY T IXNAVE) &
Hter2—09FICERELE L7,

Satellite ground station with S band for command telemetry and X
band formission data downlink was installed on 21 December, 2014.
The 3.6m diameter antenna and main control room of satellite ground
station locates on 9F and 8F of Engineering Research Building, Nishi-
Chiba Campus. CEReS provides the opportunity to use the facility for
coorperative research.

hi ! --./5”\'-
ba Ug_i/ve" sity

QERES/

CEReS D XREBAIKER CEReS Atmospheric Observation Systems

CEReS |3, T7RAVIL-E-HERE - KLV FARE
BICEALIHA RN A - ERBICHNT 2 KRB NEEE
(SKYNET Eff#s ) E— b v JEEIE. AR5 4 84— R
T L, EDRINSFE (DOAS) Y RTLAE) ZHL., B, &t
F—RERBLTWET, BoNT— R EERAOHERA I v
v avOT—XDOESNRIICRBEEEMR - ARBREMTE Lo
TISRARRICIRITONTUVET, 72, NASA ¥ JAXA Z | U
HELERKREOERBELZRFET 2 AR—XzRHETE LI
IV, BERAOHRAREZREL TLET,

CEReS has unique, massive atmospheric observation systems
comprising instruments of the SKYNET international remote sensing
atmospheric observation network, lidars, and differential optical
absorption spectrometer (DOAS) instruments for observations of
aerosols, clouds, trace gases, and radiations. Their observations are
conducted continuously. The acquired data contribute to validation of
data from various international satellite missions and hence contribute
to advanced climate researches and atmospheric environmental
researches. Furthermore, space for other international institutes such
as NASA and JAXA to collocate their instruments can be provided,
enhancing international collaboration activities.
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RILF AT 4 7E Multimedia Room

BHROEERAPC 125, BREEDCIKTAY /24— %KR
THY, AVE1—ZFEFEL L THAINTWET, ERNFIA
ICHRBIN27BEEOT A AT LML, Bhb22EETRE &L
U3X3TEDIEMETHBABELE>TLET,

EREE - Ay 7 OREGEBREICLY . EFIEBEOHIC
EEELTHRAARLHEATRAREELEITVLET,

The multimedia computer exercise room is equipped with 12 high-
performance exercise PCs and a high-resolution 4K projector. The
27-screen displays installed in the front of the room can be used for a
powerful full-screen display or 3x3. With a high-resolution, high-spec
comfortable training setting, we have created an environment that
allows not only specialized education but also collaborative research.

T—X
Data
[ ) [} [ ) o O

SKYNET

https://skynet.irie-lab.jp/

Himawari-8/9

https://ceres.chiba-u.jp/database-ceres/ceres-himawari/

ARRERSOM EHABT — %

CEReS ZE# LY E— b v 8B (SKYNET) (2H W
TEEMNAZANZR L TOLET, SKYNET EEBEATIRERS
(Zz7RYyL-E-HEKKE - B 2EFLBEIRKREL, 7Y
TEAERLIIHARE TERT X ERELTVWET, ZOES
IZ& Y. SKYNET REARANDOHEEZZICORCER: Y b7 —
JELTOHELRZLTVWET, BoNEEEAT —KIdk—
LR=IHREPLRMAL. BRAOBEERANI vy avoTr—24
DEEMIRIPTURZEEIFT - KRIRBIAR & W o F2IGHMRIC
BITONTUVWET,

01 ‘ SKYNET B L) £E— b o FEOERY A b
SKYNET observation sites
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Ground-based atmospheric observation data

CEReS is aleading institute for the international ground-based remote
sensing atmospheric observation network, called SKYNET. SKYNET
targets aerosols, clouds, trace gas, and radiations and is acquiring
their data at many sites distributed globally, mainly in Asia. Through
this activity, SKYNET acts as an international network linking many
researchers all over the world. Data are made open to the public
through our web sites and others, contributing to validation of data
from various international satellite missions and hence contributing
to advanced climate researches and atmospheric environmental
researches.

0 2 ‘ SKYNET @7 -7 >3y 7O2EER
Photo taken in the international SKYNET workshop

HWEF—%
CEReS T, UEhH &S, NOAA/AVHRR ZEDHET — X % F
BLYITWVWESICHE - gILBLAET—4%2ERE L. ARER
FICWeb 4 FEVEEABELTWEY, IS, 2014, 2016 &£
I T EFonsz T0EHY 8/95] IZERF v R ILED 16,
BEEXINEZTD2ME, £H-BIBEEF 2D 30MEIC1EE
ML, ENETRETIEILEC. AMLOBELRZ LN
AEEICA Y £ L7z, CEReS TREART LWV EDHY 8/95F—
XDRWEZF, T—ZOHELZDBESDREREZLT. Th
EFCEARICHAEMBEITICT —222/ALTVWET,

VEbYsse . .
Himawari-8 N ﬂg%ﬁ:
Meteorological Agency
- SREELY 2 —
[0 i 1’) U 95 Meteorological Satellite Center
Himawari-9

Satellite data

Our primary function is to receive, process, archive, and distribute
satellites data such as Himawari imagers and NOAA/AVHRR free on
the web for environmental studies. Himawari-8/9 launched in 2014,
2016 has 16 spectral bands imager, 2 times finer horizontal resolution
than Himawari-7’s instrument, and 2.5 minutes interval rapid scan
mode. These functions make it possible to track the rapid developing
cumulus clouds or aerosols generated from volcanoes.

CEReS receives the Himawari-8/9 data from Japan Meteorological
Agency, archiving and distributes the data to researchers worldwide.

CEReS ) WEE

TSR - RF - N6 U researcher
data archive and distribute

i) SEREBZEL 42— RRE{®E
e Japan Meteorological Business [ *° " private sector

Support Center (JMBSC)

BMKKDENRABET 25kF, ARV FOAT—IC& ) ERALBERT
FELU S BURIRTREIC A > 7o,
The figure shows the smoke of the forest fires is moving eastward.

e

O 2 BERFMBEDFEEOKTFEHBAICIRZ 2, $-0BERNT - ICLVERE
DFMLALLNDG,
The growth of clouds near the eye of a typhoon can be observed clearer by
short-interval scan.

0 3 ‘ 2Rz 10 9HBETHATE 2, BAOBEE{ICLY . BEHTRES ZHEILEC. NLOBELRR 2 I EAAREICA 57,
The shoter interval scan is able to track the rapid developing cumulus clouds and flow of the volcanoes smoke.

YouTube ¥ ¥ ¥ R L

CEReS NICT JMA HIMAWARI Visualization Team

CEReS YouTube NHF ¥ ¥ 2T T . 0 EH Y 85 (Himawari-8)
BEREBEFRTT,

Himawari-8 images are now available on the official CEReS YouTube
channel.

20220115 13:40 (JS1)]
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HgFK R AT LICEReSphere] CEReSphere

CEReSphere |$. CEReS ICTH->TWBUE— V¥V I BEE
OMRT—X%, BfRE L TR EICRRT SV RTLELT,
2022 £ 3 BICHtAINE L7,

—BATAA=VLPTVLI BHET—EHOHT7—BRICE
BLEZLOEZMREICKRRT 2720, AREBOH L OHSHERT
IFTHRL, MIEHELUANDFLICH CHRWELITET,

https://ceres.chiba-u.jp/ceresphere/

CEReSphere was launched in March 2022 as a system to display remote
sensing-related research data handled by CEReS as images on a map.
The datais converted from numerical data to colorimages and displayed
on amap so thatitis easy to visualize at a glance, so it can be used not
only by researchers for simple confirmation, but also by non-researchers.
https://ceres.chiba-u.jp/ceresphere/

CEReS =Z=a2—RX L % — CEReS Monthly Reports

Ht Yy X—TIEHBACEReS =2 — XL X —%RITLTLET, &
BOHRICET 28BN HEPEEOZERRI. HAREDIILR.
BEOT VT —F, UE—bEY IV IA-DFEEIIDV
THRE, ZEREEIRBINATVLET, TOTELZS L,
https://ceres.chiba-u.jp/category/newsletter/

The Center publishes a monthly CEReS newsletter. It offers a wide
variety of topics, such as introductions to notable research, faculty and
student awards, updates on the lab, equipment upgrades, and students
inthe remote sensing course. For easy access to our newsletter, check
the following link:

https://ceres.chiba-u.jp/category/newsletter/

CEReS B[] CEReS Movie

FERENT YouTube F ¥ Y 2 YE > X —DEED 2022 &
2RALVARAINTVWET, ABEIEE LY 2 -0 - A%
BRE LTHEENEL A, VE— LYYV JICEADLEZER
WREIPBEZOMEN. RELEZZBRELAEEZBNLTVLET,
URL (HZZE ver.) https://youtu.be/-hdzeJI3QCw

An introduction video of our Center has been available on Chiba
University's official YouTube channel since February 2022. This movie
was created to introduce and publicize the Center. It introduces various
research fields related to remote sensing, their ability to utilize various
fusions, and a well-equipped facility environment.
https://youtu.be/vPo-cB4TRy4 (English ver.)
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Learning at Graduate School of Science and Engineering

KERTIE, VE— by IaMmulzZMe L TRESR
ZENTEET, ZORERICOVWT, F#FLLIBAMLET,

You can learn Remote Sensing as one single discipline at graduate
school in Chiba University. The details about the graduate school

are shown as below.

KERMAEB IR
FEAFOBIZAZREMAEBEIZAMIE. 2017 (EL29) &4
ALYVRZLTWET, ZOFFTIE. BARRICE T 2EED
BERE, Thoa2ERLITI2TIENAAERICLIAEOEZEREK
SOFENLEEREEENIC. BR2RUVIZOZEOEE, mED
BEICLIANBHESOBEORREERLTVWEET,

ASETEE HEKREHNZEFTR

MAEBEIFMFICIE. 5 20FRPEEINTVET, ZOHD—
DTHHMIRBENFELR L, BFHTFO MRHFEI—-X] &
IHESBFOMPHERES X TLI—ZICMA T BIMEEONY
E—bErIvIa-—X] hokYET, LLEKRTOMEREE
ER—Z(I, TRILF— - BR - #HHE HIKREICEEY 50
BZBEKL., ZOBROI-HOFHI-EFHEZRIELTVWEET,

WERRERNFER YVE—FEYyYYSa2-2
VE—bEvor7a—TlE, VE-—bEVI VI DRE 8
BT — 2O, KR - BEEEE - KERE EOREOTHE., |
BEHHICET 2 FRACHEREREICODWT, EREE-7-LT
BVEMAEAESHNEARHLET, BL A ORENICKZER
BIRARREF COSE—BHRBFE2RBICANHERELZR
C. BEERK - ARHOAMBOBEBICMZ, HERBRIBOEMBEOR
RISERT 27-00MAINAGENESH TWLE £T, HIKERIR
MeELTOVE= YV TRETFERZORESD 2MELTFD
—D2THY, BIIUE 25 FLU EICH=% [REVE—FEV Y
VIMREYZ—]| OMBLBELA-BBTERELET,

M Learning Materials

AEROBEANCEROBERSETER L 2B O—ERIE. web
PAMBHLTOWET, BALERME - ¥ L0025 Y
FTOT, BEEZBICERITLEIN,

We have some basic learning materials used in graduate school
classes and in extra lectures at academic conferences on the website.

Please make use of them for self-study.

Graduate School of Science and Engineering

Graduate School of Science and Engineering was established in
April, 2017. This graduate school aims to research solutions to the
problems of human society through collaboration between the

academic principles of science and engineering.

Division of Earth and Environmental Sciences

Graduate School of Science and Engineering consists of five divisions,
the Division of Earth Science Environment being one of them.

This division has the following three departments:

. Department of Earth Science

. Department of Urban Environmental System

. Department of Environmental Remote Sensing

Based on Earth Science in the broader scope, the Department of
Environmental Remote Sensing targets issues on energy, resources,
and the global environment.

Department of Environmental Remote Sensing

Each department of the Earth and Environmental Sciences Division
offers subjects which can cultivate high-quality specialties covering
earth and environmental sciences, remote sensing, and urban
environmental systems. Department of Environmental Remote
Sensing provides comprehensive education programs in both
master's and doctoral courses to acquire basic knowledge regarding
global environmental observation by remote sensing and advanced

knowledge in specific fields.
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Under Graduate/Graduate School and CEReS

BEYVE— bV VY IHER Y
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vy aA—XEBYHLTWE
T oo FHMEETIE. BFEY
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W T YA T RERTEE
MEREZB/HLET,

The professors of CEReS belong
to Department of Environmental
Remote Sensing, which is in Division
of Earth and Environmental Sciences
under Graduate School of Science

and Engineering.

KERIET R DER

BELETEIIRBEESDREA.
BEETEEEE - ARE~O
MBI E Ao TLET,

After the graduation of master's and
doctoral courses, students found
jobs in companies or academic

institutes.
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24 DFE Students' Voice

WE #E#FR (D2)

Future Careers

TFEXE X¥hk eEIRN
Graduate School of Science and Engineering
[ other departments and faculties

WIRRIBEMFEK

Division of Earth and Environmental Sciences

fta R

UIE SRl S A = Bl § other universities
Department of Environmental Remote Sensing
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HPE TH#E BE - T2V AT REH

Faculty of Science Faculty of Engineering Faculty of Infomatics
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Department of Infomatics

‘ HERRL R

Department of Earth Sciences Department of Engineering
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Department

of Urban Engineering Data Science Course
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Department
of Information Engineering
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Information Engineering Course
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Hina YAMANUKI

ELaifiERE (1) oL &k, BT -2 CHEHFUT -2 A 2RV T, #BRED
FRICL->THABOLERREZHTET 2MRETVE L, TEFREHETFOMET A
Py MISML, ZFRANOHAREOF L ICEBZHE LA’ OHAREZED 57217 TH L,
ERICHEMEA Y A F T > TRRZIBET 2R ERELELAREEZXZ I ENTEE
L7 £7c. BEBRZERTORXCT VLMY —FEBH~0SMez@L T RFEICETIEL
WERZ—MBRDA4ICEHRAT 2RI 2/ £ L, BLRARECIHARES EHBAL
BAL, IOICHERAENTEZEL THEFRO SO0 AMBATEFETT,

During my master's course, | have researched estimating soil respiration rates across Japan using
a machine learning method based on in-situ and satellite observation data. As a participant in
the research project on the estimation of soil respiration, | had a fulfilling research life by sharing
the progress with researchers inside and outside the university and visiting the field observation
sites to understand the situation. In addition, through presentations at international conferences
and participation in outreach activities, | learned the importance of explaining correct scientific
information to the general public. | plan to continue working with researchers to reveal the process
of soil respiration through further detailed analysis.

BEHg  Overseas Students

CEReS TIIZ < DEBEEZZIFANTL
ET, HICTVTHOOBFERHNEE
THY), UE— bV UV ISBOTY
TONTELTHEELTWEEEREY,
CEReS accepts many overseas students.
Especially the number of those from Asian
countries is outstanding, that is why we
function as “Asian Hub” of remote sensing
field.

Z= &® (D3) Mengyu

My research is on observing global vegetation phenology using optical remote sensing satellites
(Second-generation GLobal Imager (SGLI)). One of the advantages of conducting my Ph.D. research
at CEReS is that it is a research center where remote sensing technology and environmental issues
are very well integrated. Students and faculty in CEReS have diverse professional backgrounds,
and there are many specialized courses offered here that will serve as a good support for my
research. In addition, CEReS has partnerships with many research institutions. The collaboration
between JAXA (Japan Aerospace Exploration Agency) and PEN (Phenological Eyes Network) is
an essential part of my research. CEReS also regularly organizes an annual academic symposium
and offers opportunities to attend various study sessions. These are the key factors that helped
me to complete my studies. In addition to research, after-school activities are held each year,

such as simple games to promote relationships between the different research labs.
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External Funds

ESLTLWIMRES

T E / KAKENHI (Grants-in-Aid for Scientific Research)

EBHRE (S)
Scientific Research (S)

R&FE - HH M

EBHAE (A)
Scientific Research (A)

& /MR IRA]

HEHE (B)
Scientific Research (B)

REE AL

E®MR (B)
Scientific Research (B)

R&E BT

EBHE (B)
Scientific Research (B)

REE B TH

ERHE R FRMNEES
Fund for the Promotion of Joint
International Research

REE B THF

HEromR (FHR)
Challenging Research (Pioneering)

REE  RB=E

PhiromtE (8526
Challenging Research (Exploratory)
R&E IR L)

PERImtR (B5)
Challenging Research (Exploratory)
R&E  HH M

HErmE (852
Challenging Research (Exploratory)
REE B E

SATE SR (A)
Transformative Research Areas (A)

R&E - mHF M

ST E AR (A)
Transformative Research Areas (A)

REE - B =2

EFHR
Early-Career Scientists

& « FEEs8E

EFHRE
Early-Career Scientists

REE &7 &

EFHR
Early-Career Scientists

REHE © WAk T
EFMR

Early-Career Scientists

& D EBR KB
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Acquisition of Research Grants

BEDEABLIFBERICL 22RERERNIERERRRERICAZ OO TH?

Hyper-Temporal Terrestrial Ecosystem Observation with Third Generation Geostationary Satellites

REWMDT — 2 YA LY X THYYHL [EE] BROY T2 A LR - HKFR
Exploring Real-time Rainfall and Flood Predictions in Fugaku Era with the State-of-the-art Data Science

B2~ OZHEARSLIEIC & 2 K[ TEKEIBAEMN ORI KFHATA~ OHER
New development of the technique for observing water vapor in the lower atmosphere with low-cost passive
visible spectroscopy toward linear precipitation zone study

BEFRIE D CKEREA Y > D global budget & BZ L 70+ X D FF
Evaluation of global budget and diurnal variatoin of tropospheric ozone based on satellite observations

FOKCRE - BEERZIEA LK RRENNE AN RIE T B
Assessment for effect of rice disease on yield using flood inundation and irrigation data

HACBEBEREAVCRE T Y TRERICHAONDHFRELHA =X LOEH
Elucidation of the diffusion mechanisms for pests and diseases in the granary of Southeast Asia using flood
inundation information

GNSS F— R # AW - R E B T AR OFERH

New developments in crustal deformation forecast research using GNSS data
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