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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

ws-5 RER =B

Director Hattori Katsumi
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grasps the state of health; health care
problems. From another perspective,
remote sensing has 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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CEReS & &

What is CEReS

HEEORFREMOES IS ARBFENORIBEANDEZEDOEIMA,
ARDOZE, [UREE., tHOL L EDREEZH %2 ETTS B,
FiCld, BREE, KHBELZEOETARAE~OFELBRNT
WxEd,
UE—rErordid, ERICBET 2AEOMAR, HEMBERR
KA - BRREICERARBREZB 2 -0 DBLERA AR
fiichl). SHOILAEZAMAIPEFINLTLETS,

Ut —Tlk, VE— bV Y IHEDOFRRIFR L & —
& LT, ZOHFE., &, RUOE#EZFENI LS FASTI LTS
NS OMEKFIEREICER Y HATLETS,

® 5t Statistics

BE -HEEH

Number of Staffs Number of Students

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

CEReS is the abbreviation for Center for Environmental Remote Sensing.

Influences by human activities on the environment are increasing
as technologies are advancing. They also cause several
environmental changes such as atmospheric change, climate
change, and land degradation. Furthermore, the impacts like
shortage of food and water supply are occurring in a human
society.

Remote sensing is an indispensable observation technique to
obtain effective information towards the solution of social issues
so that more usage of remote sensing technology is expected.

At CEReS, as a hub of remote sensing study, we have been coping
with the global-scale issues through five programs based on our
knowledge, techniques, and collaborations.

CEReS HENIEET B %

trva—K BrHRARE EBEEEXTE
Director 1 Ph.D.course 18 (14) Basic budget 114111
EEZHE 10 ELRiHRE (BLER) 36 (15) BEMRER/E 57
Faculty Members Master course Grants-in-Aid for Scientific Research !
EE#HE FEHFE ZEEMRE
Visiting Scholars 4 Undergraduates 17.(0) Contracted research budget 165,098
RBHE 5 EE 10 (10) HREFFRE 14 135
Adjunct Faculty Members Research students Cooperative research budget !
BEHE . RRHHE 18,380
Academic Staffs Donated budget !
ﬁ{iﬁﬁ%é 3 O ?ve?si%?tigﬁ Uniifg‘{zljgg
Research Fellows
414 % 10 ARE A4 E 4 ARE A3 £
As for October 2022 As for April 2022 FY 2021
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Integration, Database

CEReS Program YE— by d v I TF— KBl E LI IREBEER £ SO IR L.
PS PS PS ° HERIRIBEB DS b5 ELICET S
Contributing to a deeper understanding of the global environment through
integrated analysis of global environmental information centered on remote sensing
data.

YA OO BE, mHF M=, AT oL, I\ I8F. Bk AT, B E
Innovation in Remote Sensing
N N .. s =1 D ey B X — * = 1B

YRR, WA R T AR, BET— 40 b ORRMEEORRE &, HARA Ew etz .

B9 2 EmNBRHEZ1TS Database Geostationary meteorological satellite

Conducting advanced research on measurement technology, including sensor S A= _ e I

development, observation system development, and development of methods for t V7T '}Zﬁﬁﬁ B%giﬁj'-t UE— by 7E8AE ) .

extracting information from observation data. Bigdata analysis International ground-based remote sensing observation network

_ - e T, ATHIEE AR
gzz%;vhrht:ZUzvxr4a\AiLi\$y%%\ﬁ%§ﬂ\%%ﬁ¥\hﬁ\ Artificial intelligence Integrated analysis
1=,
<A 7 BKEYY N FRDHEETHA
Microwave sensors UV-Visible spectroscopy HEER
- . Social Implementation
B R o BRI 2T L .
Microsatellite Ground-based observation systems BRABRAT—RLE - OREEBLTY E—- bV Y IMRORREHEEEL
. RERIREITD

KRB A MTZEAE YESHET LI XL Implementing the results of remote sensing research into society and solving
Large UAV Algorithms for estimating physical quantity problems through collaboration with various stakeholders.

OFEBERE. & T&. AL, 3477y b Th43a RY R<v T4 3, AR IBTE, H08E 88~

By
RIEZ W
Environmental Diagnostics BRRERE KBRBEORE - D
RN, HERT— A N— XA EA L. HEREBBOLTH 2 0EREERET 3RS Food security Research and analysis of water environment
Conducting research to elucidate global environmental changes and their factors by BHARKE - BH BHENdesd v 7 7 DFEE
utilizing satellite observations and ground observation databases. Natural disaster and disaster prevention ~ Construction of sustainable social infrastructure
O A=, WHEMT. & ALt 80 ES BUEEm R D HIR B 2 5HE
Contribution to policymaking Future earth observation satellite projects
BEHRH R REAERIE L) -
Greenhouse gases Terrestrial environmental changes Oy RS
RRUERYE [UEZEE) - NAREED
Air pollutants Climate change/Human activities
2 E RS EEEE R FREAEHE Medium-term Plan
Vegetation changes Interaction between atmosphere and land

IR B ORI 7 — &S

REFH
Environmental Prediction

LOHLRIERERRICEB

RF=UFRINA—DHBIC LI HRRE

BRARBRYE— bV IV I T—RICEDERES I 2L —>ar Py i T — 2%

ERALIEREFARRZITI = FRTICE D HIRRIE T AR

Conducting environmental forecasting research using numerical simulation and big & %3“[5?3 b F—R|cESFREES

data analysis based on various remote sensing data. A‘,§o RIETA

¢ %,
/N KEE, T3 U, MR EE & %
& 5288 S B2 B AR | IR - USRS WTEA 52
& BmiE e > BEZ(LOIEE- RROBH
F—&@EMk HEETY Y 7 N
Data assimilation Numerical modeling @ %
R

ATk SRFH L ELERFT Y EF AR —
Artificial intelligence Weather forecast ) Fimt> o>y > SHAIRMRR  FEFEADER 8%
KEFH SURZE) T

Disaster prediction Climate change projection
waa BT
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Members of CEReS
° ° °

prmmze
program HATTORI Katsumi

a2 —KR/HE
Director/Professor Ph.D.

]y

Bt (EF)

V Eik BBE Bltra—R/#E BFEL
program KONDOH Akihiko Vice Director/ Dr.Sc.
Professor
V mH M= ®ig g+ (E)
Program ICHII Kazuhito Professor Ph.D.
AL =% £260] Bt (EB®)
IRIE Hitoshi Professor Ph.D.
V BRI T Bz Bt (T%)
Program KOTSUKI Shunjl Professor Ph.D.
AY AXrT4I gy B+ (T%)
%77y b T+ protessor Ph.D.

SRI SUMANTYO
Josaphat Tetuko

V Bk T I

SAITOH Naoko

p? O B% I
program  HIGUCHI Atsushi Associate Professor  Ph.D.

F" 8 F&F EBIR
Program HONGO Chiharu

% = HEHIZ
HONDA Yoshiaki

Bt (E%)

Associate Professor  Ph.D.

Bt (EH)

Bx (B%)

Associate Professor  Ph.D.

ITHE+

Associate Professor  Dr.Eng.

RIR RE T Bt (IT%)
KAJIWARA Koji Associate Professor  Ph.D.

V =& E gt (@)
program - YANG Wei Assistant Professor Ph.D.

EEHE Visiting Scholars

HIKYEF, BRKERZE
Geophysics, Natural Hazard

AXE, BAMEZ RS L GISICLIZBREETY VS
Hydrology, Physical Geography,
Environmental Modeling by RS and GIS

EYHIRT, [EZES. ETALT—LHE. BHEE
Biogeosciences, Climate Change,
Model-Data Integration, Machine Learning

ARLZE. ARBRERZE | ARREVE— b2
Atmospheric Environment

T—2EMb. RRFHR. KXETL, BREE. JEEH
Data Assimilation, Weather Prediction, Hydrological
Modeling, Machine Learning, Climate Change

47KV E—FEYIVS
Microwave Remote Sensing

AERZ GEVE—bEVI VS
Atmospheric Science, Satellite Remote Sensing

K2, BESEE., AKAEEHREER
Hydrology, Satellite Climatology,
Land-Atmosphere Interactions

BREEERRZHVE—bEVY VT,

EREEREN AR

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

WIRIRIBFM IS, HEEER
Global Environment Evaluation Engineering, Satellite
Botany

BWEREER., BROE
Satellite Botany, Information Science

KEBE - EEVE—bEYY VS
Remote Sensing of Water Environment and
Terrestrial Vegetation

ESIESS
KANEMARU Kaya

EEMRE
Visiting Research

Fellow

RFEHE  Adjunct Faculty Members

EHREFKEAN BREESHRERE
National Institute of Information and
Communications Technology (NICT)

BEREKL —K—, 2WREKIEE
Satellite Precipitation Radar, Global
Precipitation estimates

RE =B
HATTORI Katsumi

N IR R
KOTSUKI Shuniji

e EME
SHIINA Tatsuo

hnk 58
KATO Akira

Ed e
LIU Wen

BIR
Professor

iz

Professor

HEHR

Associate Professor

HEHR

Associate Professor

B#

Assistant Professor

¥{EHE Academic Staffs

BMEBEIEAA
Graduate School of Science and Engineering

HERYEY, BAKERZ
Geophysics, Natural Hazard

EREEMRES
Institute for Advanced Academic Research

T—2Rt. RRFR. KIET I,
HHFE. [URES

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

MEBEIEAA
Graduate School of Science and Engineering

AELEZEOR, FEEHR
Optical Measurement of
Scattering Processes,
Photoelectric Measurements

E=ZMrR
Graduate School of Horticulture

L—HY—UE—FrEr>>s
(HEME=ZRU V)

Laser Remote Sensing
(Forest Monitoring)

MEBEIZRF
Graduate School of Science and Engineering

BHYRTLEETE
Urban Infrastructure Engineering

TR R
TAKENAKA Hideaki

BF Bk
MANAGO Naohiro

WA S
YAMAMOTO Yuhei
Tl &=
HIRAYAMA Hidetake
FR 5 12

OUYANG Mao
MUTO Yuka

a8
Z0OU Shan

T RE
WANG Ruci

FEBI

Assistant Professor

FHEBH

Assistant Professor

FHEBIE
Assistant Professor

FHEBH

Assistant Professor

LEREUE

Assistant Professor

FEBI

Assistant Professor

REBN A

Assistant Professor

IR

Assistant Professor

¥{EMFE Research Fellows

matE, VE—FEYI S
Radiation Budget, Remote Sensing

VE—FEYI VT, KRRERY
Remote Sensing, Atmospheric Environment

HHs®-EEYVE—bEY> Vs

Remote Sensing of Urban Climate and Vegetation

THBRY. RBEERY. BERIVXTLOER

Geoinformatics, Landscape ecology, Implementation of High Performance System

T— 2R, [UREE
Data Assimilation, Climate Change

KIXE, GA)IIE
Hydrology, River Engineering

KLETI, REFA
Hydrological Modeling, Long-term Prediction

BEHET N, YFUFFE, VE—FEVY> VT HBHEAHE
Terrestrial Modeling, Scenario Simulation, Remote Sensing, Urban Planning

NETZ TTE—L BEEHIR
g<—)L Visiting Professor

PATRA Prabir Kumar

AT E B EEEHR

KIMURA Atsushi Visiting Associate
Professor

BH B BEEEHR

HAMADA Atsushi Visiting Associate

Professor

EMREREN BB REE
TN—=TY—-X—KE - LEHRAEE

Japan Agency for Marine-Earth Science and
Technology(JAMSTEC), Deputy Group Leader [Principal

Researcher]

AR/ IR 3
PASCO CORPORATION

BKRE PMHRBEAT T VA 2R ERIR

K& - BRI,
VE—bEVYIVT

Atmospheric and Oceanic
Sciences, Remote Sensing

VE—FEY> VS
(BEE=-2VU V), HEBEEHER
Remote Sensing(Agricultural
Monitoring), Geospatial Information

Faculty of Sustainable Design, University of Toyama, Meteorology, Remote Sensing of

Associate Professor

Clouds and Precipitation

JRFEB-RBAKUE-—LEVI VT

NYyaz7 FIbY—
BELIKOV Dmitry

FTy bY RXXAL
varv rviL
OETTLI Pascal

Jean Andre

A5 EM
OHASHI Masanao

AV =TI
HENRI Daniel

BR Kt
SHIOJIRI Daiya

REHRRE
Research Fellow

HEMRE
Research Fellow

BEMRE
Research Fellow

HEMRE
Research Fellow

JSPS BRI R E
Research Fellow

REBE. REBER
Atmospheric Science, GHG cycle

SIEZ~OHIRFEOLA. HEHIF 8
Application of Machine Learning to Climatology, Statistical Forecasting

FERHIY. FSLEB, v T
Acoustic and vibration engineering, Signal processing, Sensing

WIBIER S X T L. BEEREER
Geographical Information System, Terrestrial Carbon Cycle

kXZF, KERIZ., 7X@
Hydrology, Water Resources Engineering, Data Assimilation

(%) &4 %E 11 BRAE  As for November 2022
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Prof. Josaphat
Tetuko Sri
Sumantyo

Hx(IT%)
Ph.D.

e

EDEIBHARZLTWLWS D

YMRETIE, NEFEEZIILCD, MEK KEBSZ7y b7+ —
L (HAPS), EAMZEH (Fo—>) ([CEHET2AREESKFED
L—& (BEFR: CP-SAR) DRFKZLTWET, Tt ¥, H#
ROMBEBOBRFZRBEICEHNT 2EHM T, 2005 F & YBFE
INTVWET, NBEFERHICEIT T, EEFRBRODIC,
CN235MPA fiiZe#% |& U &, Boeing 737-200. fnZ2Hé A MZeis,
HMlA S ICEEH AR CP-SAR >4 (L. C. X NV F) #B%
LE L7 2018 FICHRYOMEEEHARESHKEOL —X 0
BRZIMBTEE L, F-AKBAL -2 FAL-XEPE
BEICET2ERFE RCGHERAEL. ZORRIEERS
DHFRIAFEEE - HRHICRBEINATVET,

ELIBEBICTERBOL — X RE|AMEHEEOEIFER
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 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.

NEEEERAREERREOL — X 0ERELEENOMEEEER
Performance Experiment of Circularly Polarized Synthetic Aperture Radar on Small

Satellite in Anechoic Chamber

470K EIR

RAVBREFIENZBEREBANTEH0T, YHREHLIFHRIC
L7 TAREEREAL—X] (CP-SAR) &, ¥M 7 BE+t
YHDOVEDTT, YA 7AKIFE. B, ELhEz@BT s L
ATEET L, ENH-oTHRICHE>THERAELLEHAUTE 3,
Thbhb, UBEREXBREOEL Y THEOINRADHATT,
INETCAIBHRICEHINTER [ERBOL—% (SAR) ] 1.
[BERREE] CPEN2BHIEOMBEZHALTCEELED. B
ONBEEBERICRY AHEDOHHFETL, ZOREZEERS
. [F{® (Circularly Polarized) ] £ FEIEN B FEICHR L= T,
AREGREOL—Kid, ThETEBLONE, >/ F I EHEK
WEREBONDILIICAYET, ZNICLY, SETEVEE
WHEET, MERORELZBRAUTEILSICARZEHFLTLET,

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.

PZEHIEH CP-SAR « XFt v H L ARKAMAAOL — X OBSEROLE | (ER) XFEL Y OBEESR (EHY). (ER) MRESKBOL - X OREBEKR (BmL) 2018 F

38 14 BHRE

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

MEZHEEOHFTED LS ISEDITH
ARECHEIN-AREEKBEOL - SBENEFET, £
ROMBEBSZARNDIEDNTEES, £/, MBEHEEIZL O,
REBZZ v b 74— L, EAMEEICEEH I N-ARKEAKE
AL —KIc&k-> T, RFANICESE BREE. SRBE. £V 7
NEALTERATEET, 510, FHFAMBEOL—4% (InSAR).
BEABOL —4% (PolSAR) FEAREICL B EMEEN, ALE
K. HEETETT. BB, SEWMTE A L oM EE A SREE TEAIL T
NEMEDOA > 7 I PEBHORRAEZERL, RETLAK
SOERICEMLET,

CN235MPA M BARKEMMAAOL — 2D Iy 3>
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 will observe
crustal movements such as landslides, volcanic eruptions, ground
subsidence, uplift, and active faults with high precision to support
infrastructure development for public institutions. We will monitor
the conditions of residential areas and contribute to the realization
of a safe and secure society.

; s T :

T LB THRESE (EREBENAL) D3 RTYY
E'> 7" (JICA-JST &2 )

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

http://www.cr.chiba-u.jp/lab/Josaphat-laboratory/
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Prof. Hitoshi Irie

B+ (EE)
Ph.D.

EDESLEHRELTVWBE D

LIARETIH. BEHOUE— Lt v Rl - IBRULE %R
L, WO, £ZT, LORRE, HERAKKBENZEEL TL 5 H,
EBITIE. ZOEBANZILERELTWET, [UELZE - K
BASKERAME PM5HEEZET) &L HIRBEROATIR
RREBICEEICERLIHARTY,
HRAREWOMELIT ICH-Y. 1) ATEHEL LD O—NIL
BUE— by Y I/BALHELLORBERYVE— YTV
SBEAEMBEICRHELEZFE 2 BERUE-— VIV IR
iz ER L2 Mo EEER (MAX-DOAS &% &), 3) MBEOE
Bt E—FE> O JEEMA (SKYNET) ICL 25 A8 %
AL LTWET, YAREIGEIC. BERIETE, HREIFIR,
BIBIC. BAIEFRE., &4, I/ SKYNET 88144 + %
ERLTLWET,

AIHEELHELSDY E— bV Y IRAEFEDA A=,
Schematic illustration for the unique synergistic use of satellite and ground-based remote
sensing techniques.

12

Irie laboratory utilizes the advanced remote sensing and information
processing techniques to study when, where, and how much the
atmospheric environment is changing and hence to study its
mechanisms. The research topics are closely related to well-known
global environment problems such as the global-scale air pollution
(including PM2.5) and the climate change.

To conduct the world’s top level research, Irie laboratory has 3
advantages; 1) a unigue synergistic use of global-scale-observing
satellite remote sensing techniques and precisely-observing ground-
based remote sensing techniques, 2) multi-atmospheric-component
observations utilizing the most advanced, unique remote sensing
techniques (e.g., MAX-DOAS), and 3) a unique global-wide
observations with International ground-based remote sensing
network (SKYNET). Our own SKYNET sites have been distributed
widely in Asia, including China, Thailand, and Mongolia as well as
Japan.

7 X TOEBBELBERROKT. EEEARZOFELNEE,
Pictures taken during an International intensive observation campaign in the Netherlands.
(left) A picture with a student from lIrie laboratory.

RAEGHEVE—FEVYY Y TDVED TMAX-DOAS] iEE I

Multi-Axis Differential Optical Absorption Spectroscopy DE&, FIER
EZBEDTRIND KR, KEBOENAXLCARLERE LZH)
BoitYE— by Y IFEOVED, ATHEALSRIES
N2-BtER (NO) REDAKTEAONFTERET — & %,
AIHE L IMIICH EHNSBEICHETE Y, SKYNET DL
KOBDHYA FZHEBEINTUVWET,

FFbIEFR28FEIRICA T VX TCERINZEREELRE
BRICBMLE LR (BE), SHRED MAX-DOAS %iE % &A1
B-AMALHICIELVLW) aETRE. ERfUAZXEEL
TREBERT—ROMBICKINL F L7, BEI NIRRT L
VT — 2 EMBOESRINDE (DOASE) A ¥ N—Yav
ETERITL. TT7RYIL - EEAZ (N0 %) - BHAR (R
LT7NLTERE) VWS RRFOZHSDOBRERRE Y MY —
NIVLEL, WOEBISL—TOT—REDLBRICL ZREEL
FEZR T, HLULVAIRESNFEOEBRFREELPRROAR
REGET—XORIICEML T,

It is the acronym for the Multi-Axis Differential Optical Absorption
Spectroscopy. It is a passive remote sensing technique utilizing
sunlight in a UV/visible range. It can make the precise measurement
of concentrations of atmospheric components such as nitrogen
dioxide (NO2) independently of satellite observations. Some SKYNET
sites have been equipped with MAX-DOAS.

We participated in the International intensive observation
campaign in the Netherlands in September 2016 (Figure). We
were very careful of installing the instrument, with an accuracy
of instrumental elevation and azimuth angles within 0.1 degrees
and finally successful in acquiring valuable data. The spectrum
data were analyzed with our own program to retrieve multi-
component concentration information in the atmosphere, such as
aerosols, inorganic species (e.g., NO2), and organic species (e.g.,
formaldehyde). This contributes to International activities for world-
wide standardization of new atmospheric-observing techniques and
validation of satellite observations.

BSEOMNRE SO NO FEEDEFY@E, Hizld (&) 2005 ~2011 F& (F) 2011 ~ 2015 FD N0 DATFH 7 LEEDOEEME OB N, 2= LAFKRIL, 2012 ~ 2015 £ D

0O by, KEIEAFI9E,

BEICH T ZEEME. 2013 ~ 2015 FOBRARICE T 2 EHEINE,

Annual mean tropospheric NO2 burdens over respective ~ Annual changes in tropospheric NO2 columns (left) for 2005-2011 and (right) for 2011-2015. Insets represent annual changes over
countries in kt. Monthly means are shown in gray Korea for 2012-2015 and over Japan for 2013-2015.

MEZHEDOHRTEDLS ICEDLTH

BRAICE SV THIRASRREORRKZEHICIBIEST 2 2 & T, #
EETILOTERECEE I OHHENREDBHIHE % A
L L., DLWTIREROFABEOR E, R LAEHRICOED
ZIENEFINET. ERNAREOMIEMAR L L TIE. 2011
~22015FICEVWTHFEREEZD NOBERL RILHNE 6% DREET
WAL TWBZ eI Y F L7z, NOISBERLRILOEL%E 2011
FELRTE BT T, /2. BERE 05E (B £ % 50km)
DEFEICRBL 2R EHFALERBITICE Y., REEEOL R
BEDERL RLTORTELEEROMBNREINE Lz, B
ATIZ 2013 FEDH NOBFERL RLADPREAT BEEHNRD S
NELE BEFARELOANNEE~NDOGIBORENREINE
Ltz B7O7HELTIEBLUTSEROLALICEELTWE
L7 TORRIE. BROATBRERET — 4 2 YHREHNTE
ICEHE L 72 MAX-DOAS SKIC K Bt b U E— b > > F TREE
LEZETEBLMTEILATEX L, REMEOHFHENE
BLRFOBEETILTCHETEDLD, TIICHFLLEENE-
TWBEEZTWET,

We found an evident decrease of 6% year-! in the NO: pollution level
over China after 2011. The grid-basis trend analysis implies that the
rapid decrease occurred on a provincial or larger spatial scale and
was likely due to a nationwide action such as the widespread use of
denitrification units. In Japan, a turnaround indicating an increase
was observed after 2013. The increase found in Japan was likely
due to increased nitrogen oxides emissions from the power plant
sector as the significant substitution of thermal power generation
for nuclear power occurred after 2011. These finding are based on
satellite remote sensing data, which were validated quantitatively
using our own MAX-DOAS observations. Further investigation of the
observed dramatic changes will provide an essential opportunity
to test our understanding of physical-chemical processes and
emissions.

http://www.cr.chiba-u.jp/lab/Irie-laboratory/
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Too FD &S HIRERE A 7= JAXA (FHATZEFRE R 1P
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OEFRT — R OB - WA ATV, TN E TE - AHCEEE
SHROBET — 2 LR E ORI HAOHEREAIEHE IC &
UTEIEERITVWET,

N RREEERRICLEREF Y TICT
Science Summer Camp

14

We have promoted the study of world vegetation based on satellite
data from the 1990s. From the mid-1990s, we has 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

MEKIRIBZHHBI vy aviconT
HERERIBZENERB I v > 3 > (GCOM : Global Change Observation
Mission) |&. HERBE TOTUREE), KEREFA DXL %R
BT 570, @FRETRIEB (10-15F82E O8REZ#EL T
THEETY, HREZBET 2-0ICIERABOBRAT — & IcE
DWIET MDA BAICAY £9, GCOM-C I35 ZHRI ST E
AEFTE O R TIEERERRM OBEHIKEAREES X T LO—FF
ERIBITONTUWE Lz, BEIEHIREBY I v b (FR17&E
28) ICBVTERINALIBIRER > X7 L (GEOSS) ICFK
HEIPEBIZ2IvaryThbhl T,

SEYA b

http://suzaku.eorc.jaxa.jp/GCOM_C/index_j.html
http://www.satnavi.jaxa.jp/project/gcom_c1/index.html

R—RF v VT2
Base camp in Mongol

EVILERTOME
(FEHB ERAT v~ 7 THBERIERE)
Mongol Site

MREHLEOPTED LS ITFEDLTH

Fa, ANEIHRERROBPICEFELTWET, —RICERR
OBREZDS LEMICEL L0 IRERY (BR) ZHET S
HEE (8. BEYOLOERYZEET 2EEE (I
Y. By E BBy ICRTHRE (RICHMEY) »oRYIL
HEY, EEFEORRBECERTAT 2 2 L BEBR2EON
EEMD I LIRILET, HERKIRIBEBRAI v 3> KIiC
GCOM-C I3, #1 LHEY DBRIBECHEFRICRISKIEES >
AT LDOBRBICKWICRIDEHFINTUVWET, HIRKROE
BR Thabb, HIREBRROBRIIABHIORERICKWICE
MT2b0TY, HERRBEEHBRYI v arPInicik<AE
DHIKEREBN RN T 2T & TRRZARICRITET,

BERITAY IR 2T LOERRAS (BRLERMKICT)
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
scheduled to be launched in 2018.

BRI B R
Process in Gell

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.

BRERITAV AT ZRASRTLONR (BBICL—HY—-T077457 TIVHAX AR
7 b AX =R EHEH)
Radio Control Helicopter Observation system
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ZORRFEP, L—¥ -5 AV TEBRORMOIIFNEE
BT HREDEEHETH>TUVETS,

UAV ICL 2 BMEBITT7 74 FhICREEERZERL TLW 25T,
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 technigue 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.

Hh 7Y MORSHEE (ZHAERFSHRES) Y IaL—>arofl
A simulation result of Bi-directional Reflectance Distribution function of larch forest.

HEMD3IRTEEL AXORFFEDOREFR L T

EYIE 3 RTHEE GLIFHEE) 2H->TWB7-0, KBOXHTE
MEEEABEINE ZhooBEs Rl -EMLBREEET
BIEICBRYET, KBROBRHAE., BELVYHEINRD
HEZRTLWIAE, TN oBER oLk > hNEEEEZE L
TLBENICE > TEHBIN S REKXDEBI IIAEERICELLE
T, EWEINIE, E<ELCHFMZHEEIBRL TH, BADOK
AZRHFICE>TIIERZBBEIEONDZZ LICRY, ZOEL
D LD IEFHFMRD 3 XRTHEE (BYOEICEXTWIEE, E
DOEHFKE) ITRETHEWS ZEIChYERT, Lir-> T,
ERDZEMZETHRAIN-EROBRANT -2 2 BuniL, 8l
WROBMRDIEEEPED DT HAMET LI LHALTH D
EEZONET, TOLIAHEFEERET 20101, BE
DOFMICE W THEDOILREE L O R DB S 2 RE L THE
DEREARZILELDHY £7,

WL —Y—> X7 LTIEGLAH KD 3RTT — 4,
Acquired three-dimensional data of the forest using TLS.

MREZHEDORTEDLSICEDLTH
KRB L BELBRICHIMIREDOREBRAH =X LDE
RIZEATETVWETH, TR THELOFMANAAFTRDOHHE
EZDOEEBARLICERICEBEINTVWRW D, ZOERZY
FTWaELPHY £F, EBERNAFITRONHEZOEEDOIEE
BAIBERNT -2 2BV ARITNETRTETT A, AIHEIC
LBNRNA AT ABEEFEORILIE, REB/RA =X LOERE,
BECFAETILOSEELICAKELEFETS30TT,

—7. EYEEDO 3IRTEEICERT 2 XORFRELIEES 2
72612, EBROFMICEVTHIEL — Y —3HRI X T ARV
FIREREZIET 2F3B%2T> TCLWETA. THIEHHERICIE
RAT2ZenTEET, ThET, BIAROERYPEI AR LD
WEAEBRANSHERZREE LE LA ESOL —H —5HBIKERS
DFEICL > THEMRD 3RTEEDISHAIEL B> TETWE
Fo LALELA—MICEINSOMEBERWAZLEOIRMEE
L, BHEMEBICHBTERIZEICIEERLTWEEA, FAlE
BSEOEIR FOBEBERWA I TLAREREL, %
AWM 0 3RTHBEMBFEOBELZT>TLET, Inh
ERETENEHRMERBICAZT IDHEELOALICFIHLTHS
ZABHDEEZTVWET,

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.

BEARFREHAEMRICE T 2 HMEHAOK 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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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.
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AKR—BEBEMOBRENRI AR - HfHEDE=X2V T

ABNREENRA R ICER ¥ 2 KRB B, K4k
HIKRBEMEORTH ROBEAMBEO—DTY, BEHICITEKRA
THEE - TEA DT L. BEDRAIORN - HRE LT, %
DOFUY - HBE ZDEHDA DXL EHBZENEETT,
KA —7TlE B - K- 70—/ EDLEWHIE%E I
RICLT, EBB Xy b7 —2 - BEBAT—% - MEETY
VIR EDEBERBFERENTVRALILABAWSEZ LT, [HE
BIC] BEDRAABN - FEHO A A X LITOWTEBLES
ELTVWETY, FICHERARY b7 -2 L HESMNERAWLA
BHE. GEBRNT — X EBETTLEREG LT VEEICER
VHEATWET,

fEigi o> CO2 RUREREHT (2000 1K1 1960-99 £ & W RINEA S 1Y)
Changes in terrestrial biosphere absorbed CO2 in 2000s compared to 1960 to 1999.
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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.

2020 FE~FDOVRY TOREBROE=4 ) v (HRH2HANICL 2HRMEENR
BiEZRY)
Land surface temperature anomalies across Siberia during winter to spring in 2020.

BANEGT 2B IEHEICETIERERE=2 Y ¥ S HRAFROHPE
Overview of “GEOLAND-NET”, our collaborative research on international terrestrial
monitoring with geostationary satellites

MEZHEDOHRTEDLS IZEHITH ?

s OMBREIL, H4 BBE CHREIHERICETINTULET,
FZIE, BEHREARPZDE=LZY Y I ORRIE. EESMREE
BN T 2015 FEICRIRSI N [/SUBE] ICEBL. %/
FHEIE KR TREMRHAREZ XY VI LE—FEERLTW
T, L. ERNTOBRESHR A REBNEOEREETFMTET —
RERELTVET, IHICIE. EPEHREOLFICE T 2EE
AR EEZOMBEAESEEL VW -HEBMBLTVWET, £
BA4OAVIEERINT -2 IEIEREH LS. BELEDEER
ROV - EOMEABREOEHOIBEA LS ICHEMTT,

HHFREA > /N— (2022456 8)
A group photo of Ichii Lab. members (Jun, 2022)

HIEBEOEDY 85
T—REFRALTHEL
THEREDZMNT

Spatial patterns

of photosynthesis
estimated by
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
report in 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.

ERRFL THDY — > (AOGEO Symposium (2T) (2019&F 11 A, #—X FZ U 7T)
A scene after an international conference (AOGEO Symposium) (Nov, 2019, Australia)

http://ichiilab.weebly.com/
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ToTWET, I, BEDRRI MLTF—ZhBEH LT
BILKECA I VREDEET - X5 bOEEEOS WVEET —
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TWET,

MRS —T A= (R3EE) MEISN—TE2
Group members (FY2021) Group seminar
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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
CO2 and CH4 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 CHs 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.

BET— XBITICERT 29—/ —8
Servers for analyzing satellite data

DrY—nntid

AIBEICEHIN Y -3, KEFOHFHLARBED LI
HER D S SN2 BHGEE RIND L < IZEELT 2RI L
T, REDTFOEE#BALTWET, TOLIIC, £ —T
BRASNABHET — 20 OMERAPAT R EDEREMET 2
Z&& TURY—NIL] EEWVWET, GOSAT/TANSO-FTS @ Eik
NNy FTlE, ZBERERC A X AHEREKED SRS SN 55K
ABERINL, SSHICZOREICKE L THRMROBRE AT
ZeEFALT, ZBLUREP A XV OEREABALTVET,
AIDFICE D FRABROBPNOBI FRRICL > TELE D&,
oY —THAINIHEALWEROFAMRICIE, RL4ABEOK
[P ODOBHNEENTVET, ARATFOREOEESHD Y
bU—NILEE%R EIF 2720101k, TEZEIHE, WIRRSREE
TEBEITS ZEHEF L <. GOSAT/TANSO-FTS 7 —VU T H
KEFZRATE2 L TEVERMBELZER L TWLET, fld,
IDEREDBIEEZBRARIED L TREDREANROEEN K%
BHIBZT7LTYXLEBERELTVWET,

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:2 and CH4 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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BESMH (2010 £ 10 A 0 A FHE)

B0 _BLRFRET — 2 OFHEH (2010 — 2012 F) WHREO —MICRFRET — 2 OLLEFER (Saitoh et al.

Monthly average of CHs concentrations on 700 hPa in  Seasonal variations of upper tropospheric CO, [AMT, 20161 D 6b &£ Y BZ)

October 2010 observed with GOSAT/TANSO-FTS
over East Asia (2010 — 2012)

MREZHHEDOHRTED LS ISELPTH
AIBEICL 2B ILEHE - REMOERRANLNTE S
ZETT, ZBRIERFECA R VR EDREHRANRIIATTROE
wARWZH, BEHIE - RIVED H 2 #f 72 1 Tldie <, 25T
BEZEZRYVITIRLENHY £7, GOSAT DEMEDITH
LIFbRE->TVLETOT, HEICLZBENRHREEDOLIR:
KRBT -4ty b2ERLIZVEB>TWET,

concentrations from GOSAT/TANSO-FTS and aircraft data Comparisons of upper tropospheric CO, concentrations

between GOSAT/TANSO-FTS and aircraft data during flights
between Japan and Europe (modified from Figure 6b of
Saitoh et al. [AMT, 20161)

The advantage of satellite remote sensing is its long-term
continuous measurements in a global scale. Greenhouse gases
such as CO: and CH4 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. The successor of
GOSAT will be launched in the near future; | would like to make a
long-term global data set of greenhouse gases based on satellite
measurements.
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EBHEE) E— bt ¥ >4 (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 -2 bRALHBICHEIFTZ 742
Satellite Observation of Algae Bloom in an Inland Lake

ETENFEVE—-bEVYI VI LT
EENFEEY T— Yy T IIYBHNCRBHNAETIVICED
T, BAABHMENFEEAVWTEHERUNT — 22 o HIREKREICH
T24EY - bFE - YEARIFA—-REZHMBTEZLTT, FlZIE
CEReS HEEL TWBVEHY 8B5DT—XEHWVWT, HERMEE
EA METEET, COLIAFRIZISA—NLPKERT—IL
THRBRD X WX LBRBPICRARTY,

KE - T IRAAMCE T EBRHMAEOET

Field Investigation at Alaska, USA

MREZHEDOHRTEDLS ICEDLTH
A BRBRBEORRIIFRZICEMTHY . ABRBEAHNBRRIC
RIFTEEZ, ERIESTHABRVWEDLLREVWI ELNELHY
¥9, BREDS O, AANBEEOZCIERYRLADEEHEA,
ZD1H, SHEBIVIDZVRZICHLT, BETETLIZLSF
BB EER>TEET,

ZFDE=0I2IE, Zo0BRBEAIHY £,

F—Il. REETVIIRENGREZEEICC I2aL— 924
ENHYET, EBTI2ERBAROAN=ILEHLNIZL, £
TILOMEEATFMET 27-OORUMER T — 2, ERT—XHDE
ERYET, FEDIC. BEETALZRBT27-008RERAN
T—RERETIHEN; DY £5, BT — K IIBAEESEE
THH>HDD, %< DHFEZ ORI ARTHEME IR - BEREIA <]
Rehzd, —H. BEHBOUE— bV Y IHifild. 20k
SRENERRT 2-00H LWESEEY, UE—FEYI Y
7. GIS, BiGEHA=lHAEHEEI LT, 27ALLTIAE
TOBRPATREICR Y £5,

ZORR, BABERICOVLWTL Y ARAEBENMEON, LY IERE
ByIal—vavHAEETY, RROMIKREHRENICFRT 2
ZeT, NHitst BRAREORRNERBEZ RIS 27200 LY
BRLEEBREZEITIZ LN TEDEEZRET,

BET— 21 HLLMA Case-1 & Case-2 KIBDOERHH
Global Distribution of Case-1 and 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.

BA - BtiBICHE 2 RMBATORT
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.
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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. 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.

FBNFE20EFEFAIET
JU NICAM (2 & %t 5 o K F )

A global precipitation forecast
using the Nonhydrostatic ICosahe-
dral Atmospheric Model NICAM

LHROKKEFHARDOHE

HE, RIEZHORELREON2E L LVRREMSHEKFIE CRH
ey, REAABETERBEORRICE. XREFHERBEORA
EXwBER->TWES, FAfobldInFE TIC, BLEHRERAT -
HRKRE - JIAXA EHRITERRAK T — X RFAML > X T L NICAM-
LETKF ZFF L. 2017 £ 5L JAXA DR —/X—aAYEa—4%
T NEXRA & WS BIFTYU 7R A LERLTWET, H/kEE
KEICHLTH, BEELY I/ T—4&, KXETN, T—XEML,
REFE & Vo o IR 2 BRAE - HiE L. HACOHRMA K A
EOKRKEEF R FNLOELARICERY BATHET,

JAXA DR/ Y THEEBEEAINTULWERRART — £ AL 27 L NEXRA
The near-real-time global atmospheric data assimilation system NEXRA
running on the JAXA’s supercomputing system

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. For terrestrial disasters, our
cutting-edge technologies including satellite big data analysis,
hydrological models, data assimilation, and deep learning are
utilized and integrated to improve our skills in predicting water-
related disasters such as floods and forest fires.

HAEKERET L SIBUC TREED DNIRURER) IS 5 R OBEEKBERZEL
Climate change impacts on the hydrological cycle estimated by
the integrated water resource model SiBUC

E4DIvya¥: AWorld Beyond Predictions

BEbMREOBIF2ERIL. [RF] (el THE] tWwW5=
DORNLEYIL>TWES, HEDT XY ATV REZFEML
THIKIRIBEFRAIRM ZAE L. EEF L OEHEZBL THKXICE
HEHRNAHESREICRYBATHET, TOBRICEVLT,
HMRICEDZE4ADKRREL. BA - HRTEET 28805 A
MHPEENIHARELZERL TCWE T, EITHD Web AIRL>
AT LZEIILCH E LB OMIKREZE - REFHRERETS
EHIC, HWERRE - T2 YA T ARSI HERBEL TWE
¥F9, iRZBEL T, HIRRFELFICH T2, wXHEEK - H5E
EEBOMy 7L —TE2BELET,

2021 FE, IRZEOATZERLEL, HREOF vy FIE—TH 3 "A World
Beyond Predictions” I&. B S DEGEPRALZEBR DD, HROEGELBZ 5 Hl - MFH%E
AL TLELLWE VWS EREZBIFTWET,

This interesting-looking globe is our logo made this year. The logo of our laboratory
includes the phrase, "A World Beyond Predictions.” This expresses our philosophy of
creating technologies and knowledge that transcend the world's imagination while
exceeding our own vision and limitations.

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 will complete the ongoing web visualization system,
disseminate our global environmental diagnosis and weather
forecasts, become a research hub for a global environment and data
science. Consequently, we would like to be a top research group in
the field of earth science in terms of publication and achievement of
social implementation.

HRED A > N— (2022 & KIBE)
Laboratory members as Autumn FY 2022

R ZE HP : https://kotsuki-lab.com/
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CEReS F— R T —hA 7Y AT L
Data archiving system in CEReS

26

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.

EVILTOEREEAETCO—a7
Field survey's snapshot for grassland ecosystem study in Mongolia

BHERRFLII
FEIRFIIRICHILINHAELBTT. BET—%, LV
thOTF—2EMAEDE TRREROBRAZITVET. —7A, (&
ERER] IRFEILTCWAELWSE TS, HIRGAEE T —
2LRVHEDTIE 0 FEULOEENHY, EFI0FETIEE - £
HICHEBICERLTWET. fld, 24 - HRAARELOWR%E
BL, SELBET -2 2ESHNICEN - BIRL, \BESHLE
O-RIEVRTLOBRICET S 2L T, BAEREFORL%H
BLTWEY, &R, BET —XBNOATIRIEZEARL, &
VIR THBIRLTLESRR SV XY, ZD7s, BT
BB Z TV, BloHs e FIEHEY 2L —varviaBEL
THMREL OBEARZEL, RREFBABY -V EEZTL
E3C

BROMBREAEET — 2 A 72 RGB &L, FICAHRRBUEEKTL —4 (TRMM/
PR) I & 2 4EMEKE, IC NOAA BIEIC &k 2HE4IRE (NDVI), #RIC NOAA HEIC & 51E
AECTOHRZ b L RIEHEEY LT,

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.

MREZHEEDOHRTEDLSICEDLTH

HIREAREIC L D2HE~DER - BRIEVW K DD ORELH S
ERVEY. FTIIHRENGEESR BEZOLOEL AR
TRTELZLIWPBRETT. Z070, BHREEEET I TR
077 RF—LHIRELE [0EHY 88U TILEA L Web] ~
D5, HEEAF—T VvV AR—ZATIKTAZRT LA 6MIZEBTY
TILEALUDEDLYEE] EEDORHKER, YouTube TOUVED
DEBEEFERESEABLESHL CVWET., ROERL L THRE
B, REFEERETRUMLME BRREHOALLT, BRED
EOHTRAIENLIEEBRIEE~ORIGE LA T TVLET. &
BIIHARKREOHEKRTTY. S THAMMEAT —Z, BRIE
BEMICIIMEERETE L THRA LTI ENTEREERT
WET., WO OMRRR (Zx) PREFZHL>DOHY E
TOT, KBICBETHEEREICIETET AW EBMCBoTWET,

HEZALE 70T 1 -XEHTOTLE Y OKT
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 hands, satellite climatology is not yet
established. However satellites sensing has long history more than
thirty years, moreover sensing technologies are developed in recent
ten years. | 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.

FR)NER L SURABTE EUMETSAT MFG & Y SR 72, NS BRR T — L DIFEER O E— 7 XA L,
&3 BRI (Local Time) %KY

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.

AKTARTLA6MICED TUTLEA LOEDY Bill] %£EB
Quasi-real-time display system by six displays of 4K resolution at Chiba University Library.
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Environmental Remote Sensing is a branch of science to explain
an interaction between human, including ecosystems, and its
surroundings at the earth's surface using remote sensing (RS).
The subjects are various including environmental issues, disaster,
accidents, and so on. The purposes of this field are not only to reveal
the fact, but also to find the truth behind the issues. Geography
is the other expression of my specialty, which is a science on the
relationship between human and nature. To recognize the actual
condition, and to understand the special circumstances, of the
problems arising at everywhere in the world, are the main action to
solve the problem. Current themes are environmental issues in the
arid and semi-arid regions, restoration of deteriorated hydrologic
environment, establishment of UAV (Unmanned Aerial Vehicle)
remote sensing, support to radioactively contaminated region, and
others.

HRAZWORE, ThbbALBRLOBREZYE— YV YV ERBBETHANET,
Research on the environment, the relationship between human and nature, with remote
sensing and field survey.

—amalm

EEERFELIR

ADEL LHIEENTWIHIREKEICH T2 AL BADBERMEIC
Bes8FezEFERFEAMITE L, ABRMREICEITIH
HREBIITRTADEL LEBEL->TVWETY, BEWOREP M
DL EFI SR I I RME - FEBEMFICE T2 AL BROBRIE
ESHBNED (WELRHE)., ERILOBETHHLLTLES
ToHBDKEZEDLSITHEL, Eo LTV zEIET S
h (FASHMEAKIBOKREE)., VE-—bEVy> v I HER
BEICTERWLWA (FA—VICL2BEIIR). BFHKEWEK
HIHICH T DAL BROBEREZ &S RT A RS/GIS Z5E(E
LA n, BEAL—HIEZLLWERBVLET,

mREBBTEZ 74—V EFET—7,
Field work with citizen scientists.

MEZHEEOHFTED LS ISEDLTH
M2E HEICE->TEHAOGNTEY, HEDTDIHI TS
BEHINHY T (HRABEEE. 784X MEE), TOAHXKIC
DVWTREHIZVEDDEZXHEITbHLE L, ZNIE T
ZAT4TVFY T4 — (BER) LEN, HFL4hPTFORZF
HLRAT—UFLE— (BRETRTTIVTLLD) HHEIL
T, MEEAERL, BRICELEWIEZIATY, AENRET
EAREPBEICNE TR by 7TREBARTIEAL, MEOR
BTRAT—URLE——8ITF (BICITR) 2RLErs, B
EZRLCLHAMARZBEL TBFERZERL TLELZLEEZTW
7,

BHSNZA L BRE DM, IRETENBEXBOE, RZ2ICHEH DD,
Forced decoupling between human and nature. Spring in former planned evacuation area.

The life layer science is the science on the relationship between
human and the nature of the earth's surface layer. The subjects in
my laboratory are concerning the life of human being. Following
titles are the example of my research fields. Desertification: what
is the sound relationship between human and the nature in the
arid and semi-arid region where dust outbreak, deterioration of
soil productivity, are the serious problem? Water environment in a
closed lake system: how we improve contaminated water quality in
the lakes during the history of modernization, and create favorable
region? UAV remote sensing: how we can make remote sensing
closer to the life? Nuclear disaster: How we can take back lost
relationship between human and the nature in the forced evacuation
area by radioactive contamination. | would like to consider these
issues with you by using RS and GIS with sweat in the fields.

B

e

L ——

Fa—vick2MEmE=2Y > 7,
Crop monitoring by drone.

Science is supported by the society, so the outcome of the science
should be utilized for the society. Scientists reveal an idea for
contributing the science to the society, that is transdisciplinarity.
Scientists in the various fields should cooperate with stakeholders to
establish a research program to understand the issues, and guide to
the solution. | would like to realize transdisciplinary studies together
with scientists, stakeholders, and you. The study is not a desktop
work, but the one to feel truth through our blood, sweat, and tears
at the scene of the problem to be solved.

http://www.lIsci.net/klab/
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https://www.youtube.com/watch?v=nYXEVp

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.

A VB, s B ey S e e
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BEVE—-FEVYIVYILIZ
EEATFICEVWTHRZHERBI OB ONIBERE S TEMIEREZ
AT L5, FELOHIRABRE LI-HEEKREFE-> TEY
DINE., EYPOREBIRE, LOEH, RREORERAAE%H
RBEZENTEET,

INLZRARBEHICIE, EROHBCEILI OB ONBPNER
REBEREOT—RLHEEREZEEELE. TOEEZHLHIC
LTHEREERLET, COXEES & REICEMICITST
T—2EZAE LA LLBEBE G SHBOREZ BRSO, Y
DINECHBELZHTE - FRHTEILHAARICKY FT, BEERK
REWEHEZ —EICANS ZENATEETOT, BRKEEIZH-
THEOHEERREZLEICHh- VR LY., #ErREINT
WD EHDORRZMBDICHZIULBET,

KETOHHREEHE
Measurement of spectral reflectance in paddy field

MREZHHEOHRTED LS ISELTH
—RUREENEIGK L L TORERRS X T L~DER—
LIARETIE. ZEEHRZEA L TKBONEEERPBNEE
ZEIME L. BERRFIEICH T 2EEFMOM=EI L 3 X FHIE
ICEMY 2F7-AFMEFEEBEL, BREA Y PRI T THS
EREET>TWBEIATYE, UE— bV o v I T—2%%E
RT3 EICl VEBBNGEETENIERYT 253, BEHEO
SEREAR MR R 7 T 0BILICOERAY £,
THIC, HIKRE TR Z2RBERICL > TERIT2NED X X —
VEBERRICE > TEBBLERIMRGENICERELEENTED &
SEXETHI LI, BEORFEUERBRET S LIk 5 LERKIC,
ERE LTERDEDICRELRITNIERSHLWERORER, B
LERNLZEREOERRICFEET 2 L bR EAARNMENH
LLERET,

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.

BET— 2D LR 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

RERREHETE 07 DIBFTMER

FHEITBEBE. £EEICLDZ 71— L FREOKRT
Decrease in rice yield for calculation of agricultural insurance indemnity Field investigation with students, government officers and farmers
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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.

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

RAVOEBADIOOERREL L TEREEEZAELTH Y.,
HEMAARICLVERTZI LN TEET, BV 2—DERK
EEROARRIZERER 1 ~ 40GHz (%4 7 AK). 81T 6.6 xIE 4.0
Xi@24m TY, ZOXRKIIEBRREAR., BELER. 775 -
YA NREEOHR., FEALXEOHREIEATEET,
This facilities are available for radio wave environmental
test, scattering experiment, and antenna and microwave
instruments test including spaceborne instrument etc.

WEKEBEFEE o EFEHIRFE  Satellite Ground Station

2014 FICHRBANFGEOEN L T —2ZEAOMLEEFRF (2~
YECTFLARYISAYR F=REIYYT XNV E) &
Lt X—DIFICEREBLE 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.

CEReS D XREBAIKER CEReS Atmospheric Observation Systems

CEReS I, T7RAVIL - E-HMESEF - BKFLLmARE
BICEOLIERABRNRTA—REERKFICFHIT 2 KK[EBREBEE
(SKYNETEE# LU E— by oV VBBIA. KESM 84— X
T L, EDRINSK (DOAS) Y RFLKHE) #H L. Bk, &kt
T—R2EBRBLTWET, BoNET—RILERAOFHEENI v
Y avOT—ROEENRIICIIBELESNE - KSBEMTE LV o
TOAMEICHEITONTVET, 7. NASA L JAXA ZE L&
EL-EBRMEOEBARMT 2 AR—XERHT I LICL
V. BRAOHREHARZREL TWET,

CEReS has unigue, 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

BHEOEERPC A, BBRBEDAK 7OV 2/ 2 — %A
THY, AVE21—RFEZEL L THRAINTVWET, ENFIH
ICHRBINZ27BEOTA A7 LAk, BAHIEEERE &
U3 x3ZLD3AKRTHAREL>TVET,

EREE - BAy 7 ORBEEEEREICLY. EFIEEOAIC
EEESTHRMRLHEATRARBEEZEITCVWETS,

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.

TF — R
Data
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SKYNET

http://atmos3.cr.chiba-u.jp/skynet/

Himawari-8,9

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

ARRERSOM EHRAET— 4

CEReS IZEE# LY E— b v 8B (SKYNET) ([H W
TEFEMAZREZRZL TWLET, SKYNET IZBEBBARIRERS
(7YYL E-HEKE - B1E) 2EHRBANKRE L, 7Y
TEAEPLMCHEREM TERT -2 ZELTWET, ZOEE
IZ& Y. SKYNET EEANOMREZZICOHECEBERY b7 —
JELTOBELRLLTWET, BOoNBEEAT —RIdK—
L= EDPLRAL, BERAAOEEHUNI v a DT -4
DEEMIRIICKEZEAR - ARREARK L Lo o ARREIC
BITOHNTLET,

01 ‘SKWET!@%LU%—#ty977@®EM#4h
SKYNET observation sites
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Ground-based atmospheric observation data

CEReS is a leading 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 EfE7 -2 > ay 7O2EFEER
Photo taken in the international SKYNET workshop

HWET—%

CEReS TlE, D EhH Y EE, NOAA/AVHRR EDHET — % %7
ALPTVWELSICHE - fILEB LT —2%2EREL. AEE@IT
ICWeb ¥4 b & VEERNBELTWLWET, 4512, 2014, 2016 FEIC
bEiFons Toxbhby 8,95 ] FEBF v v R LEH 16,
BEEIINEFTO2ME,. FHLBAEEII2H30BEIC1IREE
BINL, ERFETRETZHILEC. NLOEREHIRZ D Z LN
AJREICA Y £ L7z, CEReS THERF LV UV EDHLY 8,955 —
XDERWEZF, T—ZDOWELZDBESDREZLT. Th
FCLABEICHENRARIICT—2 2R BLTWET,

VEbY 85 .. =
HIMAWARI-8 N ngiﬁ
Meteorological Agency
ARFELY 42—
U i b U 9 % Meteorological Satelite 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 L WEE

TSR - RF - N6 researcher
Data archive and distribute

i) [REBXERL4— RRE{®E
coe Japan Meteorological Business [ *°°"° private sector

Support Center (JMBSC)

TLS BRI AR > 7

O 1 BMANKDEHNRABEHT 28KF, ARV FOH T —Ic& Y ERLEKT
The figure shows the smoke of the forest fires is moving eastward.

o 2 BERFPMBEDFEEOKTFEHBAICIRZ 2, £-0BERNT - ICKVERE
DFMZEBRVLND,
The growth of clouds near the eye of a typhoon can be observed clearer by
short-interval scan.

0 3 2% 10 MR THRATE 2, BAOSEE(ICLY., RFHTRES ZHEILEC. NLOBEELRR S I EHFRRICA 57,
The shoter interval scan is able to track the rapid developing cumulus clouds and flow of the volcanoes smoke.

YOUTU be '?' '\1 y * }l’ CEReS NICT JMA HIMAWARI Visualization Team

CEReS YouTube ARXF v ¥ FILIZT, O0EDHY 85 (Himawari-8)
HRERERTT,

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

https://ceres.chiba-u.jp/database-ceres/ceres-himawari/
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HgFK R AT LICEReSphere] CEReSphere

CEReSphere &, CEReS ICTHZ>»TWBUE— bV v/ HEE
OMERT— X%, BRE L THREICRRTEZVRTLELT,
2022 F3 AICHABINE L7

—BAHATAA=JLXTWVEI, BET—EHOHT7—BRICE
Bl OEMREICKRRT 270, AREOH L OEHERS
T TR, IREUNDALICH ZRBWELEITES,

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 data is converted from numerical data to color images
and displayed on a map so that it is easy to visualize at a
glance, so it can be used not only by researchers for simple
confirmation, but also by non-researchers.

CEReS = a2—RXb % — CEReS Monthly Reports

LUt Z—TIEEBHACEReS =2 —RLZ—%FTLTVLWET, iE
BOWRICEAT 22BN, XEPZEOZTERR. AREDIRMR.
HREOT v T =R, UE—FrEY Y VIO -ROFEEIIDOWN
ThHE, ZEASEENMERHINATVWET, BOTELIET N,
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 in the remote sensing
course. For easy access to our newsletter, check the following
link:

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

CEReS EN[Bi CEReS Movie

FERZAR YouTube F v ¥ R ILIZYEt v X —DEIED 2022 F
2REYVAEINTVWET, XBEIF LY 2 —0BN - Ad%
BRELTHEENEL, VUE—FEVY YV IICEADLDIEER
HREIPBFEZOMEN. RELEZZBERELAEEBNLTVWET,
URL (B 7EE 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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MEBEIX¥MMRRENEERVE— MY YA - TORED

Learning at Graduate School of Science and Engineering

RERTIE, VE— YV IE2RIT LM E L TEL
BRZENTEET, ZOKRERICOVLT, HFLLITHBNML
x7,

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
TFTEAZOBETIRAZRMAEIZMAIE. 2017 (FK29) £4A
LURHBLTWET, ZOFFTIE. BANZICEII2EEOF
T, TNOLEEBLETITFNRAERICLZ NEOZEREHS
OFFENLEEZBENIC. BFRUVIZOFBORBE MEOH
BICLDANBHEOREORAEERLTWEET,

MEBETEN HMIKRERFEHFIR
BMAEBIZFICIE, 5 20FEXRAPHEBRINTVET, TOho—
DTHIMRRERFERIL, BEHHFo #MKRHEa1—-X] &
IHABHOHHBES AT LI—X]ICMA T BIBEEOY
E—btyyrsa—2] pokYET, HEWEKTOHBRES
ER—RIT, TRILF— - BR - BHE, HIRKREICEET M
BEERL, ZOBARO-OOH-LEHEAELTVEET,

WERERMFER YVE—FEY>Y»Ja2-2X
VE—btEry>¥v7a—-2TlE, VE-—FEVIVITORE &
BT — 2 0, AR - BEEIEE - KERA L OREOFME. K
REENICET 2 FRIPHEERLALICOVWT, EfE2E-7- LT
BVEMEEZESREZRHLET, BL D ORENICKER
BT EPREEE COSE—BRBF L EBICANHEREZEL.
EEN - ARAMEOBTRICMZ ., HEKREOFMEORIRIC
EAT -0 0MAINAENESO TLE T, MIKERRREM L
LTOYE— bV IV T IETERFORES 2MRDPTFO—
THY., BIIk 25 FLUEICHD [REVE—bEVY VS
MRy 2—] ORREEZL-BEEERLES,

M Learning Materials

AEROBEACERDBEREFTER LM O—B0IE. web
YA MIBHELTWET, RLABRERMNR - RFLOLOHNHY
FT0T, BEEBICBRITILESL,

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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HE I ARFRMEEIFA CHIRIRER
PEROYE— VIO —X%B
HELTWEY, £, EBVHETIE. E
SE IR 2R, T2MRETER. 1§
WIFI-—RBLUVHHERES X T L
IA—RATEEMRAEZBHLTOHET,
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.

KEBRIET R DER

BELETERRRERES DB,
BHETEREE - HRB~D
MBA L m>TUVET,

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

TRk 30 F~H 3 FERE
O RIFBREAE

24 DFE Student's Voice

Future Careers

nder Graduate/Graduate School and CEReS

TERE R¥PR MeETRE

Graduate School of Science and Engineering

{ HIRE S B }

Division of Earth and Environmental Sciences

Department of Environmental Remote Sensing

[ YE—beYSYFaA—2 }

R LI IR R B
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TEARFEZE FERFZIFEH FERFMFR
Faculty of Science Faculty of Engineering other faculties
s
BT R po [T
. e I—?—ﬂ' other universities
Departmentof Earth Science
BWIF¥I-—X

Department of Informatics
and Imaging Systems

HHBRBES AT LI—R
Department of Urban
Environmental System
ZOa—2hn

other Departments

other Departments
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EBLETE

BEETE
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wm iiiii%@
54 (13) &)
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ILE #E¥F (D1) Hina YAMANUKI

BEraifpEE (Bt) oL &k, BN -2 CREFUT— 2L EEHV T, ERZE
FRICE > THABO L ETREZHEHTT 2MELTVE Lz, TEFREHETOHAERS O
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ERRICIRIEDA Y A MIT> TRAZIBET AR ERELIHREFTZ XD LN TEEL
7oo £7c. BEZETORKC TV ) —FEH~0SMz@EL T, RZICETBZELWE
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5 ICEHERETZE L CEHETRO VO R ZBBET S FETT,

During my master 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.

B4 Overseas Students

CEReS TIREZ K DEBEEZZRIFANTL
FY, HICTOV T o0BRERHNEE
THY), UE— VIV IRBFOTY
TONTELTHREELTWREERET,
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.

o B2AH (187) Number of overseas graduates

Z= & (D2) Mengyu LI

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 Eye 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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ABEEICEIARTOAS S b
CEReS T3 Z DR H%EHL L. RPEMEEMBEISIC K B, Taking advantage of its research capabilities, CEReS conducts a

EED SR INTHE., ZRHICE I HRAMAEREEKZ <1T->  large number of research funded by Grants-in-Aid for Scientific
TVWEY, ZOHRTHRZMEEMBEIC L DPEIZEIMMERIC  Research, research commissioned by other organizations, and joint

HY, By 2—2FFTERBHICRVBATHEY,

ESLTLWIHMAES

research based on contracts. Among these, research funded by
Grants-in-Aid for Scientific Research is on the increase.

Acquisition of research grants

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

EBHE (S)
Scientific Research (S)

& - mHF M

HEHE (A)
Scientific Research (A)
REE @ /I8 2R

EBHR (B)
Scientific Research (B)

REE A TF&

HEHE (B)
Scientific Research (B)

RERE BT

HEHR (B)
Scientific Research (B)
R&EE NI E

EBHR (O
Scientific Research (C)
R&EE BO EX

HEB#ME (O
Scientific Research (C)

REE HE

TS EEHR (A)
Transformative Research Areas (A)

REE W ILF]

AT S EHIE (A)
Transformative Research Areas (A)

& M

EREREATIMNEES
(ERRER#MERLE (B))

Fund for the Promotion of Joint
International Research (Fostering
Joint International Research(B)
REE A T&F

PErmtE (555
Challenging Research (Exploratory)
REE:S-STYT77y b -Fhx

PRI (F5F)

Challenging Research (Exploratory)
REE IR B R
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FEoHRBRLIIREEHICL 2 2REEESN L ERERRRER ICAZ 0T H?
Hyper-Temporal Terrestrial Ecosystem Observation with Third Generation Geostationary Satellites

BEMDT — 2P A TR TYYVIRL [BE] BROY 7L 24 LKW - HAKFA
Exploring Real-time Rainfall and Flood Predictions in Fugaku Era with the State-of-the-art Data Science

FEHET VR A=Y F—2ZBUKTBREIC L 2RI Y R 7 FHEF EOBE
Development of risk assessment method for rice yield reduction by disease using crop model and drone data

BEBAICE D CHFHE A/ >~ D global budget & BZ1L 7' A+ X i
Evaluation of global budget and diurnal variatoin of tropospheric ozone based on satellite observations

B2 X b OZBRARSHEIC & 2 KR TEAEIBAEMN ORIRERTHEA~OFER
New development of the technique for observing water vapor in the lower atmosphere with low-cost passive
visible spectroscopy toward linear precipitation zone study

VEDLY BB LT7I—XRTLARRL —KICL Z2EIALEFREMH O SEERKER
Fine-time synchronized observations of the initial stage of cumulonimbus clouds by phased array weather radar
and Himawari8 AHI

M7/ AV —ETNARRTH7-00BMT—% - GET—22AVRERKA L EERT BOMBEER DR
Investigating the Interaction between Spring Green-up Date and Autumn Dormancy Onset based on Field and
Satellite Data to Improve the Forest Phenology Models

BB E & IEHMR TRABKKET ) RV EBHIHBHRICER TELFE
Investigating Flood Risk Impacts on Local Community Developments through Numerical Simulations and Area
Studies

BRI Y 77— 2 RENB 0 REFEEK - YERREEIC L 2 ERERREE DD
Data-Driven Diagnostics of Terrestrial Water and Carbon Cycles Using Observation-Based Big Data

HACBEBEREZAVZRET Y TRERICHAON D HFRELHA H =X LOER
Elucidation of the diffusion mechanisms for pests and diseases in the granary of Southeast Asia using flood
inundation information

ZE—LAERFAOL—RICL2REY E— vy JTEROBHREREL
Improvement on High Resolution of Environmental Remote Sensed Imagery using Multi Beam Synthetic Aperture
Radar

RAR=22E Y RBICL ZERARNHROSVEIMIEREFEDORA
Exploring Cost-effective Observation Placements Using The Data-driven Sparse Sensor Placement

PRELRORZE (FB3F)
Challenging Research (Exploratory)
R&E  HH

HEFHR
Early-Career Scientists

R | LA T

KRR B R E
Grant-in-Aid for JSPS Fellows
REKE BER KB

FREFR B R E
Grant-in-Aid for JSPS Fellows
R&E ik BT

Z Dt DS EBEE / Others

HAZMIRES

JSPS WIS EE
(A . Feimil SR EY)
K& HH M

AP RiTiRE S
JST L—> > ay MR REAREE
R&EE VW IEF)

R EATREEAE
ST &
K& /MR IRA)

EERI AT R R EEE
JST/JICA HEERFRAE RN IS E BREL
BiigHh7Rs 5 L
REE A T&F

BAZMIRES

JSPS  SANELSEUSHLEEICHT
DXIEEE

REE AW T&F

FHAMZEHIT R R
JAXA
REE X% ZH

THRIBE T
NICT
REE RR EH

RILBIZICE T 2 BEEEREERRNT — 2 ORI IC L 2EERNEES O R ASEERE
Early and Accurate Detection of Terrestrial Changes in Arctic Regionby Generating Hyper-temporal Satellite
Observation Data

AEEOEEERE ICBT 2 M RES L EETR - XAREOHERER L~DEHR
Acquisition of New Knowledge on Vegataton Surface Temperature in the Tropical Zone and Development toward
Improving Estimation Accuracy of Vegatation Respiration and Photosynthesis

KXEAT — XA EEAEDOE FBEEKERETIVICL 2 RHEREBROMER
Runoff generation process by terrestrial water circulation model combined with assimilation of hydrological
observation data

TR O IR & ATMBEBRZOBRERVZNONRE - THEEICRITTHE
The change in flow and sediment regimes: the cause of forest management and geographical characteristics of
river basins

FLESKBENEICL 285 REESRREESHE=4 ) v JERFRINA
International Research Network for Hypertemporal
Monitoring of Terrestrial Environment Using Multiple Geostationary Satellites

[KRGED =D DFIEA S - HEEBHROEEL
Quantifying Weather Controllability and Mitigatable Flood Damage Based on Ensemble Weather Forecast

[BAloME] #RALT 2T —%RAML - FHFEORE
Advancing Data Assimilation and Prediction Methods to Maximize "The Value of Observations”

BRRLRELZ BIEL-KBRERERR L L TORERRICE I 2BETMFEOBELHETE
Development and Implementation of New Damage Assessment Process in Agricultural Insurance as Adaptation to
Climate Change for Food Security

AV PRI TICEIFBTILF Y UAV Z AW BERBRIEETMFEOBE
Application of a multi-sensor UAV platform for developing damage assessment method in agricultural insurance

SGLI #AlfEICE D < BRDF IC& % AGB #EDEREEL
Upgrading AGB estimation using BRDF based on SGLI observation data

T — R - FIERIC & B IS ERRERR IR O - 6 DR RIAR
Virtual-Tower at Hazard for Understanding Necessary Data of Emergency Rescue using Bi-Images Rangefinder on
Drones
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