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Foreword

Center for Environmental Remote Sensing
(CEReS) was established in 1995 and
selected and accredited in 2010 as a
nationwide joint research center in the
field of environmental remote sensing by
the Ministry of Education, Culture, Sports,
Science and Technology. The research
activity of CEReS is composed of (PG-1)
Innovation in remote sensing technology
and algorithm, (PG-2) Integrated use of
geoinformation, and (PG-3) Advanced
application of satellite remote sensing.
In addition to these programs, CEReS
accumulates and disseminates satellite
and related environmental data to
research communities in Japan and East
Asia, contributing to further developing
environmental researches utilizing CEReS
data.

From the characteristics of research
field per se, remote sensing has close
relationship with a number of disciplines
such as science, engineering, and agriculture.
Through collaborative research networks
with researchers in such a variety of fields,
CEReS promotes researches in the fields of

F, 7

! Director Hiroaki Kuze
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development of remote sensing sensors,
information extraction from satellite
imagery, and evaluation of environmental
changes, and applies the research
outcomes to solving social problems.
Regarding recent achievements, please
read this brochure.

In linking remote sensing data to social
issues including sustainability, model
research also plays an important role. In
this regard, CEReS has expanded its wing
to cover model studies, mainly in the field
of vegetation-related bio-geosciences. In
addition, CEReS has been contributing to
the joint activities of four research centers
concerning the climate change studies
(Virtual Laboratory on Climate Change
Studies, cooperated by research centers of
The University of Tokyo, Nagoya University,
Tohoku University, and Chiba University).
Also, CEReS serves as the secretariat of
Future Earth, an international project that
Chiba University has officially participated
in as a member of Japan consortium,
contributing to the construction of
a sustainable social system through
interdisciplinary research activities.
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CEReS & &

What is CEReS
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CEReS RIREEY €—

CEReS is the abbreviation for Center for Environmental Remote Sensing.

Fer oY JHRE > 9 — (Center for Environmental Remote Sensing) DT,

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 three programs based on our
knowledge, technigues, and collaborations.

EFBHBYVE—FEY>>F7TOT5 A

Innovation in remote sensing technology and algorithm

UE— Y>> 7icBY 52 BN AHRETS 2 &
Conducting advanced researches on remote sensing

<A o0t YRR
Development of microwave sensors

PGtk YNt e
Development of large UAV

NEURTE B

Development of microsatellite

BHRHEETOT S A

Integrated use of geoinformation

#h_ERICEE — R b R R TURERR & > B %

Development of a COz sensor for long-path measurement

INAIIR—ZART M JvH X T BF
Development of hyperspectral camera

TEEYEEAED -0 OER> X 7 LBIF
Development of fluorescence system for vegetation monitoring

JE—bEVI Y IT— 9 2BV THRREREL ML ERSIEE I &

Developing global environmental researches by using remote sensing data

BREZR AT ZEH
Observing greenhouse gases

ARRERME DR HIREETA

Measuring air pollution level

HENASE{TOIS A

LIROMEE - WEIRHRM

Extracting land cover and vegetation information

AREEBEER DO

Analyzing interaction between atmosphere and land

Advanced application of satellite remote sensing

UE— eIV I 2HRURITEHMERETI 2 &
Contributing to the society through remote sensing researches

BHREREELZDI-ODOEFHNMEA > 7 T DIEE

Building up food security and its social infrastructure

KR - HZORE. DT

Research and analysis of geography and water resources

BAREKEDOFH. BHK

Prediction and prevention of natural disasters
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Hiroaki Kuze
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Director/Professor
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Vice Director/
Professor

£S5
Professor
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Professor

Josaphat Tetuko

Sri Sumantyo
AIZx
Hitoshi Irie

O 8&
Atsushi Higuchi

=B TF
Chiharu Hongo

% =
Yoshiaki Honda

Wi HF

Naoko Saitoh

BE B8
Koji Kajiwara
% &

Wei Yang

I
Associate Professor

HEHER

Associate Professor

HEHIE
Associate Professor

HEHER

Associate Professor

HEHIE
Associate Professor

B

Associate Professor

EBH

Assistant Professor

HHE L
Dr. Sc.

HAEL
Dr. Sc.

Bt (EF)
Ph.D.

B (I%)
Ph.D.

Bt (EF)
Ph.D.

Bt (BF)
Ph.D.

BE(RZ)
Ph.D.

IZE+
Dr. Eng.

Bt (EF)
Ph.D.

B+ (T%)
Ph.D.

B+ (EF)
Ph.D.

RRVE—FE>Y YT, RRREXSFA
Remote Sensing Engineering,
Sensor for Atmospheric Measurements

KX, BARMESE RS EGISICLZBEETU VS
Hydrology, Physical Geography,
Environmental Modeling by RS and GIS

EYHRS. [BRZE. TET T —IFE. BEEE
Biogeosciences, Climate Change,
Model-Data Integration, Machine Learning

ARV E—bEYIVT
Microwave Remote Sensing

ARSI, KSBERS . ASBHYE— LYY 7
Atmospheric Environment

KXZE, BESES. ASEEHEEER
Hydrology, Satellite Climatology,
Land-Atmosphere Interactions

BREELARREMUE—FEY> VT,

PREFREF B

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

WIKIRBRFM IS, HEMBEES
Global Environment Evaluation Engineering, Satellite
Botany

Ratz, EVE—tEVY>V T

Atmospheric Chemistry, Satellite Remote Sensing

BWEREAES, BFHRNIE
Satellite Botany, Information Science

KIRE -fEEVE—bE>I VT
Remote Sensing of Water Environment and Terrestrial
Vegetation

EEBHE Visiting Scholars
TR RE& KEHEHR
Hideaki Takenaka Visiting

Associate Professor
WOMEER KEAHER
Masayasu Maki Visiting

IR T
Hideki Kobayash

Associate Professor

KEHEHR
Visiting

Associate Professor

B Fi KEHIR

Kazuo Mabuchi Visiting Professor

tz0 & REHEHR

Tsutomu Yamanokuchi  Visiting Associate
Professor

FRFEHE  Adjunct Faculty Members

FEMEARAFEE

BIEMRE

Japan Aerospace Exploration Agency (JAXA)
Invited Researcher

RIETEKRE

B

Tohoku Institute of Technology
Associate Professor

ELHRRAFEEAN BT RARERE
TEMRE

Japan Agency for Marine-Earth Science and

Technology (JAMSTEC), Senior Scientist

VE—bE>Y > IHEIifiEr s —
Remote Sensing Technology Center of Japan

BHENZ. VE—FE>> > T

Radiation Budget, Remote Sensing

BEYE—tE>V VT

Agricultural Remote Sensing

UE—FEVYVT, HEESE

Remote Sensing, Micrometeolorogy

VE—FE>Y> T
Remote Sensing

& 5 BA Bi%
Toshiaki Takano Professor
1] 39°9:3 65
FumioYamazaki Professor
BREB = E 6
Katsumi Hattori Professor
M ENE HEHER

Tatsuo Shiina

ek BE B
Akira Kato Assistant Professor

Associate Professor

BHEHE  Academic Staffs

BEE IR
Graduate School of Scienence and Engineering

MEEIZF
Graduate School of Scienence and Engineering
BMEE IS
Graduate School of Scienence and Engineering
MAEIRE
Graduate School of Scienence and Engineering

BE=ZHRR
Graduate School of Horticulture

BIREZ
Radio Science

BHY AT LRETH
Urban Systems Safety Engineering

WY, BARALERS
Geophysics, Natural Hazard

BELYE S EHA. KHEEHE
Optical Measurement of
Scattering Processes,
Photoelectric Measurements

L—HY—-UE—ttro>7s
(ZME=ZS UL

Laser Remote Sensing
(Forest Monitoring)

HN E&

Nobuyoshi Imura

R MEAE
Masayuki Kondo

L RE

BEBH

Assistant Professor

EBIH

Assistant Professor

EBD

FEHIF
Space Engineering

REVE. WERRMZ. JEXY

Environmental Physics, Biogeochemical Cycles, Climate Change

HESES

Hitoshi Hirose Assistant Professor

Alessandro Damiani LSTERIES
Assistant Professor

Nofel Lagrosas TR
Assistant Professor

S{EWERE  Research Fellows

Satellite Climatology

UE—bEYIVIT RERBERZS
Remote Sensing, Atmospheric Environment

ARREHA., AZVE-—FEV> VT
Measurement of Atmospheric Environment, Optical Remote Sensing

A & BEMRE
Hiroshi Okamoto Research Fellow

215 #h—
Koichi Toyoshima

SEMRE
Research Fellow

=i %E
Ayaka Takahashi

BEMRE
Research Fellow

BEWRE
Research Fellow

Richa Bhattarai

SEMRE
Research Fellow

Kavitha Mottungan

AERBREVE—bE>> VT
Atmospheric Remote Sensing

BKEBUE-—FEYIVT BAES
Remote Sensing of Precipitation, Tropical Meteorology

FSAAROY—
Tribology

AL —5— BT
Synthetic Aperture Radar(SAR), Land Subsidence

AEBZF
Atmospheric Science

CEReS - CENTER for ENVIRONMENTAL REMOTE SENSING 7
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BEMSBFEARKRYE— > I > ECICRRREDOHXZENE  The major research topic of Kuze laboratory is atmospheric remote
TY, IRT—~< & LTIk, XEHNLFEEHAVIKRSYE—F sensing in the optical wavelength region, by means of both satellite-
v T, BEEMLESNICLBIFOYNEEDY E—  and ground-based observations. The targets are aerosols, clouds,
ooy SAT-UE—bEVIVT RABRNGHRZFAE and trace gases in the atmosphere, which are considered to be
LIBBERECASFLYEDEA. L—F—5Bu/MES important from the viewpoint of climate change as well as human

FOEREFALEEToTVET, health problems.
4 m
%0 : . om .
g ® . &
§ 10 §
= 30 z
= —_— 2
a il fira
o : : : : . 10°
v} 45 90 135 180 225 270 315 350
Azimuth (deqg)

HAT Y —IC L DERIFSNIREHIBES T
Hemispheric radiance distribution observed with the camera spectrometer

Atmospheric monitoring using a camera system

MRAREHARBEICOWVWT
RRREOAFEHAOLEF . RERZF. ICAYWE. FHAIBHRT
F. ARRWIE, AftFZRELKOFMPFLEEZ D ODOTT
. FOFRTH ECIC, FEFHA. W EREE. XF LY ORRE
ICEAEBVWTHRESDZED TVWE T, HRGRITAKIRET.
ECiT, HRBEBMLORELGIAEEER L Lo TWVWBIAKR T 7O
Vv (PM25 H ERRHROFHENT) LE. £ L TRIFICEE
TOIWMERAETT, FEPRCAZR T, KREEBRT—5 &
LTOBET - OWMOFEV., KSRFOREH., =70Vl
HRBLOrIHLD, L—F—KEXKKPRICHHL THEEZ%E
HIBE5AF—DFELREICODVWTERIENLTEE T, CEReS
DEDIOHRE LAFIC. BFEEHBE . BENLEFTEID LD
THRZEDHDIIENTEDIRDBRELRFHTY, RFRLFE
DEXEF, FECIESELCLETERELTVET,

NYRTAVRETOLIF—
Seminar at Hasanuddin University, Indonesia

MREMLEESDODPRTEDLSICEDLTH

B EEBICLTVWIRARE. KBXZXRLE L TR M
KEEBRT OYPELIKEEE. BRNT 5Z < 0BREERTHIC
BOTWET, ABPRBBETE2XTHLARLITER,LB L2
400nm 2°5 700nm QEFHICE SN TVWET A ENTH . ZDH.
FEDRA. YETOR. Ke Dk, LEFRBICHTHREICEAILRE
EFHEMICRTVWET, AZHRUE—bE>Y YT wb
£, O LI-AERBREZRENLIBHIrORBEL, 2I05ED
EORBEMPIMETE I ERFORMETFRALEALHARND A
EIEEEZBZELTEET, HEZIE BET—FICH. K&
LIETMBROME IS ENTED, KERPOMEGEEEZ B
ZEIRE-oTZOMEBELZDEET D ELABEICED T, T,
PM25 R ERGBROEFHBAICOGL,LD £ 9, /. BEILR
RTHZ _BILRBEOREAR LB TEHAT 2 ICE. 20T
INg 2WETH S 1500nm HFOFRAKEHEN, €DRRT FIVEE
AHrORINT 2HFOELZRELE T, T LICEBPRARS b
WVEBRERWIIAFNFEZ. Z<ONASTHZb->TEHED, K
SBELECIHIDLIEELDEAMBICHOUL > TVET,

=—
—
=

] ! 2y
I7aYNOKENFHEBRAT2ODRNAT A 5 —%E
Plan position indicator lidar instrument for observing horizontal distribution of aerosol particles

Remote sensing in the optical wavelength region has close relations
with a variety of research fields such as environmental science,
applied physics, information and instrumentation engineering,
atmospheric physics and chemistry. Our approach includes the
development and application of novel optical sensors, simulation
using radiative transfer codes, and analysis of various images
obtained through satellite as well as ground-based observations.
In the undergraduate and graduate courses, students can learn the
processing of satellite imagery as a large-sized image data, radiation
propagation in the atmosphere, impacts of aerosol particles on
global climate change, and the lidar methodology in which laser
beams are emitted toward the atmosphere and the resulting
backscattered intensity is detected.

Optical remote sensing can be considered as an approach in which
the daily experienced information of visible scenery is reconsidered
from the viewpoint of scientific investigations. Satellite images, for
instance, contain information pieces from both surface reflectance
and atmospheric scattering processes. The precise separation of
these different contributions can yield the distribution of PM2.5 in
a wide region. The propagation of near-infrared light around 1.5um
wavelength leads to the determination of average CO:z concentration
in the lower atmosphere. Such methodologies can find various
applications that are potentially useful for commercial sectors.
The following paper will be useful for understanding why such a
comprehensive approach is required in the field of optical remote
sensing of the atmosphere:
http://www.intechopen.com/books/remote-sensing-applications

http://www.cr.chiba-u.jp/~kuze-lab/
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LUHRETIE. [GAIA-1] & [GAIA-II] L& F/2 0D ANITH
EOBREICIMOBATHET, [GAIA-1] © BIEZEE 4 50kg.
[GAIA-II] 1F#9100kg &, AIBHEOLGH T [N OIFFEIC
BDET, WIhd, FEAREP JAXA (FHMEHTEBEFEERE).
A YRR TFEHMEB L L EOERAMBEE T, 2010 FRKFE
Db EFZEBLTED 2BOANTIHECE, ELZ €Y
EEHLET,

[GAIA-1] IZ £ GPS-RO t > #. [GAIA-1I| i2iE. THREEEK
FOL—2%] (B&#R 1 CP-SAR) LMENZ >V EEBHLET,
ZotrHid, HROMBEHOZKFT EEEICHANT 22BN T,
203 FICBIFICEHRIILE LT, £/ W EELEERBROILDHIC,
Boeing 737-200 2%z (L L . MAMEHE, EHM A EICHEHY
BETCP-SARE>H% (L. C. XAV F) #BFELE L1z, 556
AL—9%FAL-KERREZNICBI2ERFE. RUIGH
EHFE L. ZORBEENANOLRFRERS - ARE ICRHE S

- H_“
EL)IBRBICTCEARMOL — S EHEAMEE O RIEERR
Flight test of synthetic aperture radar onboard unmanned aerial vehicle at Fujikawa airfield

10

Josaphat Laboratory (JMRSL) develops two satellites called GAIA-I
and GAIA-Il. These satellites are classified as microsatellite, where
GAIA-I and GAIA-II has weight about 50 kg and 100 kg, respectively.
We collaborate with Kyoto University, JAXA, LAPAN etc to develop
these satellites with different sensor onboard, and plan to launch in
the end of 2010s.

GAIA-I will onboard GPS-RO sensor, and GAIA-II will onboard
our novel circularly polarized synthetic aperture radar (CP-SAR).
Especially, CP-SAR sensor was successfully developed in 2013 to
monitor land deformation accurately. CP-SAR sensor with L, C, and
X bands was developed for car, unmanned aerial vehicle (UAV), and
Boeing 737-200 aircraft. We are also developing several technigues
using SAR sensor to observe disaster and environmental change
precisely, and contribute these technigues and results to our
domestic and overseas collaborated institutions and researchers.

TA470KkEY LR

RAOREPENDIBRERINT 2D T, HHREHFHEIC
I L7 TBREABREOL—5] (CP-SAR) . (17Ot
CHDUEDTYT, YA 70ORIBE. B, ELEEBEBBIBIE
DTEFEIL, EPDHoTHBEICE-oTCHBERBRCEATSE 5.
Thbb, 24 SHLREEOEL Y THLDOHPRADFATT,
INETAIBRICEHsNTE/ [AHEAOL—% (SAR)] &,
[EfREE] EFEN2BHEOMEEFBLTCEE LY. §
LNBHEIBRICIED 2B B2DHBATL, ZORKEEEES
. [M1®:& (Circularly Polarized) | E HIEN B ISR L 7D T,
ARESHRBEOLV—5Fid. TNETELLNLLI >TSS E ST L
AEHREBONDLOIICHEDET, ZNICLD. SETEDHE
WHRBET, BRORELZEATEDLSICHEDIEPFLTVET,

Our laboratory is successfully developing circularly polarized
synthetic aperture radar (CP-SAR) sensor to detect microwave,
where this sensor is also called as microwave sensor. This microwave
sensor could penetrate cloud, fog, haze etc, that could be operated
at cloudy area and 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
satellite, 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.

R U—H¥BICTHRESME (XRENGE) OIRTYY €T (JICA-JSTEX)

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

MREMLEESDODPRTEDLSICEDLTH
[GAIA-1] & [GAIA-II] ZfAELEZZ LT, BEHEBOINEL
WREZESOMENEEARD I ENTEET, BEHELX. BAME
RS 1 BREIEER. “BIJk” &£ LTEANIFEET 52 LS
WManTwEd, ZONBEEHNRAL-BBEEDILN LR E
Hor—seREGhENE BREOIANBERMED “5iJk”
DER. RUKEMBOHRERHICERATELHFLTVET,
/.. THEERBAOL—4 (nSAR) FEAREIC L3 LW AN,
KILME K, BT, EE. BEMELR L OMREE 2 SEE TH
AT, 2HEBOA > I7SPEBHORREEZERL. L
ROGHEORBICEMLE T,

A—F—UT7 L8 —IcL2EHBEOL— Y OHth ERIEEER
Validation of our synthetic aperture radar using corner reflector

LYHMREONEFEBLEEHD & X >N —

Our laboratory’s satellite ground station and laboratory
members

Relationship of lonospheric disturbance and land deformation will
be investigated using GAIA-I and GAIA-II. lonospheric disturbance
which depicts precursor of Earthquake happens a week before
the Earthquake was reported. Our microsatellites will observe this
lonospheric disturbance and land deformation to investigate this
relationship to collect the global precursor of Earthquake. Our
laboratory also observe land deformation as landslide, volcanic
eruption, subsidence, uplift, active fault etc using SAR interferometry
(InSAR), and employs these results to observe infrastructure,
settlement etc to realize safe and secured community.

http://www2.cr.chiba-u.jp/jmrsl/

CEReS - CENTER for ENVIRONMENTAL REMOTE SENSING
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1990ER IS AIHEDEAT — 5 ICEDSV I FRELE OB
EHOTEE LIz, I0EREEr o EDiEYE (b EEB/NA 7
RABRE) aROIMREHEDTEFE LT, S, B ETOHE
RPBENEBL TEYINEROH LIS F X EKRD 2R
HEHFE LT, TOBBRTHEOAERITNATESZRCAYDTS
SEAZEBEZBEREL. HMCOVWTHSEHTAL LOBAT -5 %
BWB EERICHERNAFIADBROENE Z EbADEL
Too ZOD & 5 LHEEE R 2 72 JAXA( FHEMEM RIS - BF
HEAFER) OH L WEE (GCOM-C HIIKIREZHEA I v > 3
YOFE) P08 FICHTEEND F LTz, 5% GCOM-COE
BT — & ORI« BEE ATV, INE TE- ZAMBPRBRESE
DEET — & LRI AR B RO HIREAE EIC&IL T
L£OEEZTVET,

N RFEENRICLIERSEF v > TICT
Science Summer Camp

12

We have promoted the study of world vegetation based on satellite
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
2018.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

MRBREZHHEAI vy >aviconT
HERIRIEZENERAI = v > 3 > (GCOM : Global Change Observation
Mission) (&, HIKAE TOKIEEE). KBEREDHA D=L %ZMHE
e a7:0. 2FAETRIBMA (10-15FEE) 0B Z kit L T
THOFTETY, HKETERT - OICERBEOBAT —5IicHE
DO ETFT ML REICE D £9, GCOM-CIEE = RIS HAMTE
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http://suzaku.eorc.jaxa.jp/GCOM_C/index_j.html
http://www.satnavi.jaxa.jp/project/gcom_cl/index.html
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Base camp in Mongol
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Mongol Site
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BR. T4b5, HEREBRROBRIABLESOFRICKVICE
MI240TY, HEBREZHEAI v > 3> NICHECAR
OMIREAERNICH N T2 L THRELERICKRILTET,

BRERITANYATIEAY 2T LOEREAS (BRLERMICT)
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.

AT A5
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.

ML RN e S L4
BERTAVITIBAS R T LONR (BEBICL—Y—T0T7 745, FY¥HAL AR
s box—4 % EHEH)

Radio Control Helicopter Observation system
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UAV IS & 2 HMEVITT 54 PRICBAEBIREERL TV KT,
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.
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HIIYMORFFE (ZHAERFHHEY) ¥Iab—ra>ofl
A simulation result of Bi-directional Reflectance Distribution function of larch forest.

HEHDOIRXRTEELADORFFHEOER L X

TP 3 RTHEE QLAABE) HHoTWBTH. ABOKIHE
MEETRBREINEL. ZNoDBEERMLICERMELRRE AT
5ZLICTEVET, KBXOBRNAE., BEL IHIEATHRD
BHETRATVWIAE. ThoBENEO LI BIAKEBEEZR L
TV E o TEHAI SN D RS DR S FREBMICELL F
T, BV NIEE £2<RALHEMEFEIFAL TH, BRAOK
AEFICE > TRERZBEAEIBEONDZ EICRD, 2OE1L
DOLLTI-BHEMD 3 RTHEE (ENOBIREITVWIEE, E
DOEHHEE) ITKBETIEVWIZ EICARDET, LIzpoT,
B2 BAZETCHEASNIEBROBAT — s zBuniE, B8R
HROBMDOIGEERED DS HEWET 5 ELTRTH S
LEZONET, ZOLIRHEFELZRET/1-0ICFE, BE
OHFRMICBVNTHEDONFBE L XORFORS ETAL THE
OERERARNIDLELDHD £,

WEL—Y—Y 2T LATRBLIEHEMRO=RTT—¥
Acquired three-dimensional data of the forest using TLS.

MREEHEDOHRFTEDLSICEDITH
HECRE L BELBRICH MR EORER/EAH =L DE
RIZEATETVE TS, ZNTHELOBMNA AT ZIDHF
LZDOEEBDPRIZICERICIBEINATORW D, ZOERELEY
FTTVW2EIHDET, RERNA AT ADHFHEZOEHOEE
BAIBEBAT -5 2BVRTNERTRETT 2. ATHEIC
LENAFTRAWEEFAOMEILIE., REB/REAH =X L OB,
BELFAETVOBBENICKE(EET2HDTT,

—7. ENEEOIRATHEICEET 2HORFAFEEIEIES 2
7eoic, ERBOZMICENTHB EL - X F ARV
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Be2ZEMTEET, TNET, BROERYE S G EDEHE
BAZEBGANSHERBEL LT LA, ESOL—F —5HAIHES
DFEEFIZL > THRMDOIRTHBEOINBHARE L > TETWVE
FTo LOLER—MICIEINEOBBEAVCLEOIXMEE
O BSAHAMEBICABTEREFECRERLTVWEY A, L
BBEOEIR FOEBEBVWIEHIS AT LAEBEREL. In%
BOWIHMRO 3 RTBERBEF EOBEEZIToTWVWEY, I
R TENEHRMBIBIC/LT IDLEZDE4ICHBLTH DS
25bDEEZTVWET,

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.
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BERFNERRNRICE T 2 HFMEHHOKF,
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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BRYA FEFET - EFBLIKERBRERMEHH
Data-driven estimation of gross primary productivity in Asia
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Our group aims to understand earth system (mainly targeting at
terrestrial biosphere) using available data (e.g. remote sensing data,
site observation data) and models in an integrative way. Our target
region covers various spatial scales, from regional to global scale.
Main research targets are relating to global environment changes
responding to climate and environmental changes, such as (a) how
much terrestrial biosphere uptake or release GHGs (Greenhouse
Gases) responding to environmental changes, (b) detecting ‘hot-
spot’ of terrestrial CO2 budget changes where significantly large

GHGs emission is occurring.
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FOTICH T 2EEBBROZHER (1982-2011 &)
Changing trend in NDVI from 1982 to 2011 across Asia

MENGERIT L

BROK4 GIREMEZIBE LR L TV TOICE, BRICH
LT, —ALBER?2OTIEHEL, B4 GAEERE25. BE
MIcEZBZEICEK T, HEGRENRZ D, il hFEEE
EETEIDEBAREND O ERFHET., HESNT—
FiE. 2REYELRFEACHRATZLODICEELT 9T,
ZEVE—bEYY VI TSICEDBRINIT Sy b
LBEETVERAADEEZLICLD,. 2N TIRELRET
Hole, BEDRDFESINHETELZLERLE LT, EED
RORSBOHDZEICLD, BERKRDOKIZXTT 2MHEH»D D
D, HEEICLZBENRIROPREZ AL DERICIBIET S LI
DEMNDFE LT,

PEgEA BRI A P EEDICBETETN—RY—= (FPIRD TP NYIR)
Ground observation site and native blueberries.
(UAF eddy-covariance tower in Fairbanks, Alaska)

MREEHEOHFTEDLSICEDITH

BONTEHRRRIE. e B THRICETINE T, FlzIE.
2015 £ 12 B I UNFCCC ( BlE SR Z B 4EZ40 ) COP21 (£ 21|
BHESZE) ICBVWTEIRaNT: IXUBRE] TH. HRESE
OEREEEEGUENICHRLT2CICMZ 2 ZLTEEL, Z
DOFEHICA T THEHREEIZREDRET R OBFHBIRIICE VBT Z
LIZEDET, ARG, BEERICET2EENETANZOHERE
BRZE22ZLICGD. BEHRIABHEIRRORE ICH T
7-—DDBERELEDET, S 5ICiE. 2013 FICBIE S N-EEH
RHIRBE O o b [Ja—Fv—F—X] OBAAICEL
T, BIcHEGARELT B LICREHSOBEDOIHICYE—F
LIV EBRELLTEMLTVETLVWEEZITVET,

2015 4@ EINino BSIC 51 2 R 7 ¥ 7 D K KR EHH
Spatial distribution of fire in Southeast Asia during 2015 El Nino event

To approach current environment problems, we need “synthesis”
using various existing results in addition to development of new
method and new estimation. Each methodology is effective to
represent something. By collecting many information, we can make
a more consistent interpretation and have a new scientific results. |
believe that remote sensing data have a strong advantage, since it
covers global with consistent observation methods. Therefore, using
such effective remote sensing data sets, we can produce new and
integrated results.

-, '?"JH?__(_I\-_\_.—\_\._‘.

IS 2 F AET IV (UVic-ESCM) TEHE S NICEFHRE
Mean annual temperature calculcated by an earth system model, UVic-ESCM

Our research outputs will be used to the society from outreach
to practical use to environmental policy establishment. As a
good example, the ‘Paris Agreement’, which was determined and
agreed internationally in the UNFCCC COP21 declared and agreed
to minimize global temperature changes below 2.0 degree. Each
country requires to report greenhouse gas budget to keep up to
protecting environment. Our research outputs directly contribute
the Paris agreement as a direct data of terrestrial CO2 budget
and providing mechanisms of the changes. Future earth, recently
established international project toward sustainability of earth
environments is one of the targets of our group to contribute to
society in a direct way.
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Mapping of forest cover change across China
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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” related activities in CEReS,
such as data archiving, publishing, and the contribution to research

community.
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EVINTORFEERHFETO—OT
Field survey's snapshot for grassland ecosystem study in Mongolia
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BL, PRGHEET -5 2EGNICET - fBRL, A\REEd &
DIEEBEIRATLDBRICET 52 LT, BESBEFOWEILSE
ELTVWET. 8RR, BE7—9HBFTOATEHEZENLY, &
BDVWIEE-THBRLTLE>IRRODH DX, 20780, BICE
RMEA ATV, BOoHZLEESBEEYI2L—vaveBEL
TEMRELOBGEFAREBL, RRIFMBABD 2V EEZ TV
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o e 1050 Thos
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LT na na LT hA tif
EROWMKREAFET - 5BV RGBERK. TILATKRWEABFERNL —5 (TRMM/
PR) Ic & B EEHKE, #RIC NOAA BTEIC & BHEAIZIE (NDVI), FRic NOAA FEIC & 214
HETOMR ML RIEHEED LT,

RGB composite image revealed by satellite observations. Blue color represents annual
rainfall captured by TRMM/PR, Green represents annal mean NDVI estimated from NOAA/
AVHRR, and Red indicates heat stress index estimated from NOAA/AVHRR.

MREZHEXDODPRTEDLSICEDLTH
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TUVAR—ZATATARAT LA 6MIc&d [UZWVIALUVE
b OEE]| EBEORFER, YouTube TOU % b D ENEEHIERE
LEBLEHLTVEY. ROBELELTHRERE, ARBESR
ErB L3, BREROALLT, BRELESHI~XOZ
ENLIZBEREGAOTISH LT TVET., REEIHERRD
HEBTTYT. HETHETEET -7, BRIIREHICEHESR
BEETLIIETIRZILETRZEDLTEZLEEZTVWET. WD
POMRAR (%) PREFZzHLO22HDEI DT, KBS
BTUHRERICZIEREF-VWERCBoTWE T,

» w Xl |
HEZAE 70T 1 - AEHTOTLE 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.

BN ES IE RGBT 2 EUMETSAT MFG & DR 72, INSBRRAT — W OXFBEHOE—2 5 1 L,
BIERBIER (Local Time) 2R Y.

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 University’s 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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Space-based remote sensing

AIFEELMENDDY E— PV Y TRETFHROA X =,
Schematic illustration for the unique synergistic use of satellite and ground-based remote
sensing techniques.

20

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 unique 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.

5 Y TOEBMELBREROKET ., EREHREOFZELDTER,
Pictures taken during an International intensive observation campaign in the Netherlands.
(left) A picture with a student from lIrie laboratory.
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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.

) ST

LEONREDDONO FEBOETFIHM, BEAiE (%) 2005~2014EFE (FH) 2011 ~2015FED N0, DAKTH S LEEOFEHEINEOWIBOSH, = LIAARIE, 2012 ~ 2015 F

o by, K&EATIE,

DEEICH T 5 FEIMNE. 2013 ~ 2015 FDOBARICH T 5 FENE,

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.
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FLETEBICHT T, E/o, BERE 05 E (5 £ Z 50km) ©
BFBICRBEL 2L EHMAERBNCLD. BHEEEOE RS
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T 2013 FEH 5 NO2SFR L RIVHLARPRENT 2EAIRD DN
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7o TOMRIB. MAKOARIREFET — 5 £ HMAEHIMB IC
EME L 72 MAX-DOASKic ki U E— b2 > > > JTHRIEL
T ETREBINTHIENTEF LTz, REMBOBEHEARE
LEHOBEET N TBIRTESD, ZZICHLLWEENE->T
WBEEZTWET,

We found an evident decrease of 6% year'in the NO2 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/~irielab/
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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 CHa4 from thermal infrared spectra obtained by TANSO-
FTS on board the GOSAT. We also conduct a validation study based
on comparisons of our retrieved CO2 and CH4 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—RITICERT 29— /N —F
Servers for analyzing satellite data

UPpYU—=nNIEIE

AIHECHEHE I N LT — . REFOLTFHABH L i
IR M S N7CBHR ERINS L < IEEELT 2= FA L
T. KEHDFOEREZEALTVET, ZDLdiIL. €v¥—T
BRHSN-BHRT -0 oMRAPAI G EDBREMET S
ZEE U RY=N] EEVET, GOSAT/TANSO-FTS D #k
ANV BT, ZBRIERECX SV HPHRRE S b RS & h kK
AFERNL, SHICFORECKH L THRMEOBRE 2R
TEENBLT. —BIUREC AV VOREFBHALTVET,
REDFICLD2RMBEOBROE S (FHRICL o TELRZ 720,
oY —TRASNIFL2 TEROFIMRICIE. B GHEOKR
[ILDLDOBHLEENTVET, RRDFOBREOSESLHOY
FU—NVEBEE EF30ICid, TE 3T WVREDREE
TEAZEITI ZLEHEFE L <. GOSAT/TANSO-FTS i£7 — U =4
KEtEeIRBAT DI LETHRVRESBEEERL TUVEY, i,
ZOBERRSBEEBKBICELI L TCEENREIZOEES K &
BHe 27 VTYRLEBAELTVET,

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
CO2 and CHa 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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Bo_RICRRREET — 2 OFHZEE (2010 — 2012 F) WREO —BRICRRRET — & OLEMER (Saitoh et al.

Monthly average of CHs concentrations on 700 hPa in  Seasonal variations of upper tropospheric CO2 [AMT, 2016] D[ 6b & D &%)

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

MREHEXDOHPFTEDLSICEDLTH
AIBRICL 2BAOH RIZEERE - REFOERERH1TE S
2ETT, ZBIERBECAIVEEDREDR S AIFIREFOE
wrRWIzO, HEHIR - RINEL S #5721 TEE <. £k T
BEZEZIYVITEDBENDHD £7, GOSAT DEMEEDITE
ETHRESTVETOT, HEIC L2 BEPRSAEEDO LK
RBPMT -5ty bEERLIZVWER>TWVWET,

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, 20161)

The advantage of satellite remote sensing is its long-term
continuous measurements in a global scale. Greenhouse gases
such as COz 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.

http://www.cr.chiba-u.jp/~saitohlab/
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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 the nature. To recognize the actual
condition, and to understand the special circumstances, of the
problems arising at every where 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.

R NETF,
Research on the environment, the relationship between human and nature, with remote
sensing and field survey.

EEBEBZF LR

ADEL LOEENTVWIHIRKEICH T2 AL BROBERMEIIC
B 2RZEEFBERFLLTTE LI, AERAREICET M
REBBEEIRTADEL LEFDboTVWET, ENORECLH
D% ZB| EHE 2 IR - FRBRMIBICE T2 AL BAROERIE
ESHdNED (WELME). ERLOBRETHLLTLES
ToHBOKBEZEDLIICHEL, EL LT VWMEZAILET S
» (FAsEMKFEOKME)., VE—FEY > Iabo EBER
BERIZTEHWS (FO—VIck 2 BETE), BEFHEEHK
WIHICE T OANLEBROBREEZESWDREI A RS/G IS
ZERE L LHD, BSAE—RBICEXTZVWERVWET,

TREBBTE T4 — W ET—7,
Field work with citizen scientists.

MREZESDOPRTEDELSICEDLTH
B2l [ Lo THzonTHED, HEDZHICRIL TS
PDEFHDET (MABFRE. TI/RIXIIEE), ZOHEK
DVWTRIFEZEF O EDDEZFEHBHLELIZ, FRIEMT >
ATF4TUF VT — (BEE) LHEN, e BHoHFoRZ
HELERAT—IHRNE— (BREIRTTEVTL D) PHEL
T. MELERL, BRICECLEVWSIEZHTY, OERRET
EHAREPBFICCETRI by TRERR TE R, MEOR
B TRAT—IRNT—E—fICTF (BICIRR) 2RLELD, B
ETRCLIMRZBLTEBEREERL TITESZVEEZITL
7,

BESNITCALBRLE DN, RFENBEXEOE, MFICHEDH 5D,
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 creat 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.

5

Fo—>vick2@EWE=5Y > 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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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.

BEVE—-—PEVIVIT LI
ERSFICBVTREZEBEIr OB DN EGEZE TEMI>MEREZ
WiafTd &5, FEHOOHMIKEBRE LIHEEGEFE > THEY
OINE. BYORERE., TOBE. FREOKERR G EEH
REIENTEET,

INDERARZI-HICIE. REORMBRIED LI LELNIPNESR
RELEDT—5 LEEEGRENESELE. ZOBEZHL LI
LTHEREZERLET, TORXEFES &, RRICHEMICT>T
T HELEL LEHEERGL>OHMOREE RBD. FY
DINBYREEHETE « FHT 2 EpTRICHDET, FEER
EEVWEHE —EICRARDZ ZLENTEEZTTOT, BRKEICH-
TTAMOEERRELBICHIDIER LD, HELRES N
WEOLHOIMREHDDICHZILBET,

KETOH YR ETEH
Measurement of spectral reflectance in paddy field

MAREER2DODPRTEDELSICEDITDH
—SRBEEBBEISRE LTORBERBRY R T AADTER—
LHRE T, LREBHREZER L OKRONREREE R HIXES
R L. BEGERIEICES T 2IBETMOE/LLE IR MR
ICEBT 2 AFMMEFEEBEL. BREA YRRV T THER
REEToTWVWHLEIABTT, YE— PV IV IT—9E%FE
AT L VBN EEETE,LERY 25, BEFMED
ZHEALE IR IR, E/ERA > T750LICOEDRD X T,
SHic, WIHRRBE TR I 2RBETICL > TRITINED S X —
VERBEMRRICL > TRBLERSMBHICEEEENTE S L
SXEIT DI LIE. BEDOIHHRMELZIERT 22 Lich 3 LRARIC,
ERELTERDI-OICEBEL RTNERL LORNOMEFE. B
LRHREREOERICTES TS Z L bAEREENMELH
5LEZRET,

BERRSHTE D7 OREFTMmAER

FETEBE. £EEICLD 74—V IFREOKRT
Decrease in rice 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.

oy, ~
DEZRRERIgH < v 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.

http://www.cr.chiba-u.jp/~hongo-lab/index.html

CEReS - CENTER for ENVIRONMENTAL REMOTE SENSING



03Program o000 00
B E S5EBH

Assist. Prof. Wei Yang

mt (E%)
Ph.D.

EDLSLGHRZELTWVLSE D

MORRIGEBERRICE T I EENFEYVE— >V IR
UZ0I6HETY, SETWMHMHATE-DIZ. BEYVE— Y
YU T EGIS ERWCEE - BORRELKOE=Y Y > TICH
ITEIMRTT, =200F—T—F, §hbb, 74—V FT—7-
UE—bE>Y VT EFTUVTICENTEET, flZIE. HE
F—BLUVERERTOELIETVERWVWT, tHKOMKIESE
BE - EEBEBECOME - ANOKEARSZX—% (/o7 4
ABRERVCEBRBMERE L L), LFIA - DHRBOTICL
53TV RRT—TOEAGLEDHTE - E=F UV TICBT EHR
EfToTEE LT, BBRLEEZS UV IFEHERITT 2B,
R4 GRS CRBREDT O T LLBETT,

EEBHBEY E— b > > > 7 (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 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—IDDRIICHBICBETS7 A4
Satellite Observation of Algae Bloom in an Inland Lake

EENFTEVE—-—PEVIVITLER
EENFEVE- LYY Y TRYPBENCERNEET VICED
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TEBARRRDO X H =X LRBICARARTT,

KE - 75 2 M5 2 BBBEDHE
Field Investigation at Alaska, USA
MREEXDODPRTEDLSICEDLTH
ANELBROBDLD B LETHEMTH DO, NEDOFEEGHIFEAR
RICRETEEE RETCHEVEDLDILLEV] TELAZVWTT,
Lo, —ERELZRMELEHITEHLEDELIAOLEVWTT, Z
SLIEEETITTFHTCENE BZD S 2BHIC. BId -
TR D ZEDNTERZTL LD, EDIDICEZDOORALRDD
BHDET, —DiEF. REICEWVERZYZI2L—Ya3>TED
ETNTT, TORICHALTE, 74—V FT—9XEBRT—¥
ICESVWTHRE LCART, BARROX D =X LZRBL.
BIDDIBALEHEZREL. ETNORBELTRIET 22 LD
RARTT, b I—DiF. ETNERHTE-OICHELSRE
DF—5+ty bTT, RHMPBETELNIBHRCMRIERTT
A, BRI - ERIMAEINASVTT, Lo L. 3L OWERIRT
it (VE—FEYY YT LEGIS) 74— EHA TV RICHE
BHIICED ARNIE, REOBREZME L. BEAZEHLET S8
ERENICAESEZIENTE, M 700bv 0% THA
GHRAHIDBARARREHENICHEPI 2 ELAREAD ET,
27992 ¢E. LD|MEIICEVCTFALTESDZTL LD, TOFAEE
REIEH L LT, BRGHMHKERL & BN - SEENICHABL.
ANEHEADOREABRARICT 2700 AR EEEHLZWEE
ZTWET,

BET— 5 hbLIKM K Case-1 & Case-2 IKIF DR H T
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.

BA - BXdBS T 2RATOKT
Field Investigation at Fuji-san, 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.

CEReS - CENTER for ENVIRONMENTAL REMOTE SENSING
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Virtual Laboratory Lectures
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Remote sensing is connected with so various disciplines such as
science, engineering, 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

CEReS EIR> ¥ RY U A
CEReS International Symposium

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

September 2016.

NBEERICEAIARTa 7 b
CEReS T ZOMIRH%EFEHN L. BIFMEREMBILIC L BHF. CEReS has been using the research experiences and conducting

bR D DB I NI, ZIWICE O HBAMEEEZ <IT> several studies afforded by Scientific Research Grants and
TWET, contracted by other institutes.

EBELTVWIHARES

Acquisition of research grants

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

(BB FRR) 0FE LD 8/9BICL2BEFRRRTEMES VY REOREESH
(Challenging Exploratory Research) Development of algorithm for retrieving SLCPs O3 concentrations from Himawari-8 and 9

(EBHRCOVEDLDSBIFOY LTS OEKMEY - 2> » JHAEIC L 2 BEERIE
KAKENHI(C) Highly-accurate validation for Himawari-8 aerosol products using international ground-based remote sensing networks

ZDMHDNEBESE / Others
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BhARIRZE

RIRE - ARG SR
Hirosaki Univ.

Ministry of Environment RIHN

ER G OIS, R EMTREEE

JICA, JST SATREPS

FHMZETRE RS
JAXA

AT
JAMSTEC

REARBEHER
Ministry of Environment
ERTDF

FHMEFRFAFERE
JAXA

FEMEM IR
JAXA

ARERRA S
JRC

BAERKA ST
JRC

EMS 07 D HH 7 — & BEFE L X 7 L DOIBE
Development of a ground-based system evaluating uncertainty on solar radiation data for EMS

RS EF SRS ERTSEOBE. RUERRIEY - XERBHIBSNTINEHET LT U X LOBFK
Development of validation method for atmospheric corrected land surface reflectance / Algorithm development
for Leaf Area Index and Fraction of Absorbed Photosynthetically Active Radiation

TO—NUHENA A< AHEE. BET T R RIERE L KX F U REBIERT VTV XL OBRF LIRS
Algorithm development and validation for global above grand biomass , vegetation roughness index,
water stress index

ARADHT -7 IC L2 BIEREE LA S VEHT VT Y XLOHBFRE (20 1)
Improvement of algorithm for retrieving CO2 and CH4 from thermal infrared spectra (Part 1)

BE - BRFT—s2EBLI7VITUXLHR

Algorithm improvements by using satellite observations and reanalysis datasets

BHNERLRELZBIRLI-KEZBHENKRLE LTORERBRICE T I2EBETMFLEOBELUREE
Development and Implementation of New Damage Assessment Process in Agricultural Insurance as Adaptation
to Climate Change for Food Security

GCOM-C/SGLI #AZEMNIE, RUANWYHET VT U X LOMIFRET
Maintenance of the algorithm for Orientation and Ortho-rectification of GCOM-C/SGLI

GCOM-Cl EEREIEH « HAMB R METBIUNE (LAI/FAPAR) Efi—R4EER (NPP) 082 b 73U XL DHESE
WL Tnss )

Development of the LAI/FAPAR and net primary production algorithms for GCOM-C1

GOSAT-2 L ith FERAIIC & 283k X & VI BHEE L FHEF RO TENHR
Estimation of Regional-Global Methane Emissions and Refinement of Its Estimate by GOSAT-2 and Surface
Observation

SKYNET #B EU £ — b2 > > > BRI &L 5 GCOM-C KK 704 2 b ORI
Validation for GCOM-C atmosphere products using the international ground-based remote sensing network
SKYNET

BIESKEEF AV BREOMREERKEEEROHME S £ U GSMaP ~0#E A
Development of precipitation-related-variables detection by using geostationary meteorological satellites, and
application these to GSMaP

BE. L—%, W EHAIC L IIREFKEOEHRA
Synchronized observation for the detection of convective clouds generation by satellites, in-situ radars, and
ground measurements

ABEOLV—2% (SAR) ¥R F L - SAREBRESUIEY 7 FOBHE L ZOIGH
SAR system and SAR image signal processing : software development and its application
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Data

Himawari-8

https://www.cr.chiba-u.jp/japanese/database.html

SKYNET

https://atmos2.cr.chiba-u.jp/skynet/

BET—%

CEReS Tid. U EhH D KBS, NOAA/AVHRR EDHE T — 5 % Fl
BLPITVLSICHE -BINEBLIT—92EREL. IREAD
IZWeb ¥4 FEDEBRELTVET, $ic. 2014 4F10 Bic#
L RN TOFELD 8F] FEAF v > RV 16. BEE
FInETo 2/ FTBAEEE 29 30WBICTIEREEML.
ERNETHREIIHEILEC. KILOBEEHIRZ 2 2 L3 AREICA
D& L7, CEReS THERF LD UVEHLD 8BFT -5 DiRHES
F. TS OWELZDOBEHORELELT. IhETLERAKIC
MEFBEFICT—7E5RABELTVET,

0EHbDH BT
HIMAWARI-8 : [RT
. Meteorological Agency
SRFELVS—
U‘ i b O 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 launched in
October 2014 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 data from Japan Meteorological
Agency, archiving and distributes the data to researchers worldwide.

CEReS WEE

T — YR - 5 - BNFF e researcher
Data archive and distribute

) SREBXELVY— . EREte

Japan Meteorological Business e private sector
Support Center (JMBSC)

BLA G BATEE B T,

O 1 BMKLEOBEIRABET 2HF. RN FODI—fbic & DBBALEET
The figure shows the smoke of the forest fires is moving eastward

BRFAOMPGEOFEOKRT e HBPICIRZ 2, ELBRBEERUT - I1C L DMK
DFHIcHBUVDENSE,

The growth of clouds near the eye of a typhoon can be observed clearer by
short-interval scan.

02

0 3 2RE109MBTHRATE S, BHOBEELICLD, WM THEES 2HEEALEC., KILOBEEHILZ 52 EAAIRRICK T2,
The shoter interval scan is able to track the rapid developing cumulus clouds and flow of the volcanoes smoke.
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CEReS FEIRM E U E— &> > v ZHAME (SKYNET) £
TEENLEREZRIZLTVET, SKYNET EEBEARIRER D
(Z70VN-ZB-HEKE B 2 X GHBRANREL, 7V
FEHAEROICHAZW TERT - EFWMBLTVET, ZDFEE
IZ& D SKYNET FEAAOHARELZZICOGCEB Y U —
JELTOBREDRILLTVWET, BOoNKBELT —FIEF—
LR=JHEEILRFAL. BERAAOHEBANI v a3 >D7—%
DEENRIICRIEZEAR - AKREMR L Vo ISBIFRIC
RITHENTVET,

. g S .

O 1 ‘ SKYNET EI# E Y E— b > > > ZROBR Y A
SKYNET observation sites

CEReS Gaia

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 ‘ SKYNETEBR 7 —2 v a3y TOLH4FER
Photo taken in the international SKYNET workshop

https://gaia.cr.chiba-u.jp/portal/

WEF -4

BET—5. HRT -5 MABRN. HLEEELLEHLD DM
BEMT—HEETE7:0DY A b CEReS Gaia ZEF L TWVWE
T, B EBNICIS XS —F—NEHELTED, 41> KX
PFTRFLEBRICERsNTOET,

Geospatial data

CEReS has established the system called CEReS Gaia for exchanging
geospatial data such as satellite data, map data, research products,
and ground photos. A mirror site has already started its operation in
University of Indonesia, and any research institutes can access with
the site.
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Facilities for Joint Usage
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BIEREZEE Anechoic Chamber

TA 0RO DEREL L TCEREEEARMBLTED,
HEAMBARICLDFERTZ2IENTEET, B2 I9—DBKRK
H|MEEZOAKIEAEE-40GHz (427 0if). TR 6.6 X8 4.0
X®24m TY, ZORMBEERIREHR., HELER. 7>7F -
TAOREBOHR, FHARBEORRBREICERTEEY,

Our anechoic chamber can operate in frequency range of 1
to 40 GHz (microwave) and size L6.6 x H2.4m. This facilities
are available for radio wave environmental test, scattering
experiment, and antenna and microwave instruments including
spaceborne instrument etc.

MEKERAFEOHM EEFHB Satellite Ground Station

204 EICHBRBEANFEOEH ET— s REROMEEHE (o<
VEeFLAMY S/\/h F—gFIL YT I XNV E) &
Ly —DIFICHRBLELT,

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 DRXBMXER CEReS Atemospheric Observation Systems

CEReS i, T 7OV I - EE-WESHE - T LW -T-AERE

ICEbLIEL LRI A -5 cAFICEHRT 2 KKEAZEER
(SKYNET B # LY E— bV v JBAIM. K514 5—v R
?A\%ﬁWWﬁﬂKMM$VZ?A&E)%EL R, EG T —
SERBLTVWET, BonT— g RERAOHEHAI v > 3
VDTF—IDE _E’\J@EE’PRLTIBEaEJUEﬁjL c RRREHR EV ST
BHIRICRITONTUVET, 72, NASAR® JAXA ZiZ Lo &
L7-bERMEOEB2EMI 2 AR—AFRBHETEZ EICLD.,
ERANOERAREZREL TVET,

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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MEEIZFFMRRENFERVE-FEY

YJA—RATODREUV

Learning at Graduate School of SC|ence and Engineering

RERTHEH, YE— bV YT ZMII LM E L TEL
FRIENTEET, FORFERICOVWT, FLLZHBNML
7,

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.

AERMAEIZRF
FEASZOBIZRAFRIE. 2 E CEPFRE. THHFRE.
BAERISHERO=MREER T L7z, 2017 (FK29) F£4 BAn
LbINLEME L CHEEIFRIERELE L. ZOFFTIE
BANBICET2EBEORRL, TNOEEBLTI2IENGS
FILLDANFOEREAROERNAFERCBNIC. BERUT
BROREOBE MEOHEICL 2 NEHEOBRBEORAT BIE
LTWwEEd,

MEETZN HERRERFER
MEETIZFICE. 5 20BN (MFBEHRHMFER. HKRER
FHER FHEBLCFER AIRIFER. ERIZER) 2538207
bNE L7z, WIKRENSZERIZ, BZ2HFO [#EkEZa— X
EIRHHFO [HHBEY AT LI—Z] LMz T, BIMAH
D [VE—bEY>YTO-R] oBEDET, KOWEKTOH
KEZER—2ic, TRNVF— - ER - BHE. HRREICHE
THRMBEERERL., ZORROI-OOFHI-LEHZAEL TVE
9, HERBARME LTOY E— bV Y TRETFERZOHE
MHIARDPTFO—D2THD ., AILLER20FU LIchT2d 1]
BUE— bV IHMREL S —] OMBEELELI-BBEEE
BLET,

WIRRENFER VE— Y>> J70-2X

HIKRERMZPEROL I - 2OEMEIE Tk, HRKRERZ. U
E—bErorS BHBREY T LAOEBICHI-ZEVWERMMK
EESBBEZRMHLET, BlIcUE—FE>Y Y IO —-R T
VE— LYY 7IC L 2MIKIRREAOER & 702 BB &
FELEMEBICEI25ELEMABOESOIO. BIL D
ORBENICAFRELERPEREL COSE—BHFTER/BICA
NI-HBERBEFRMELET, COBFRE2REC. BEVE— Y
Y THERREBICET IHERNGCMBOBRICMZ T, 21
TEMPFOREMBOBRIER S 271:00hemdTVEE
¥, [MEERER]. AT —s#iT]. [VE—rE>TIF],
BIREAM R X7 4] HIKKBEEAZ ], HIKREEHAZ].
MFREYE— 2>y v 7| [RRVE—bEYY V7] [
HEEVE— IV [KERYE— VIV T] BB E
ORBMEZRELET,

Graduate School of Science and Engineering

Graduate School of Science and Engineering has been newly
established in April, 2017. In the education and research of this
new school, we aim at solving serious problems in human society
through both scientific and engineering approaches.

Division of Earth and Environmental Sciences

Graduate School of Science and Engineering consists of five
divisions, Division of Earth Science Environment being one of them.
The 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 a wider scope, the Department of
Environmental Remote Sensing targets issues on energy, resources,
and global environment.

Department of Environmental Remote Sensing

Each department of Earth and Environmental Sciences Division
offers subjects which can cultivate high quality specialty covering
earth and environmental sciences, remote sensing, and urban
environmental system. Department of Environmental Remote
Sensing provides broad education programs in both master to
doctoral courses for acquisition of basic knowledge regarding
global environmental observation by remote sensing and advanced
knowledge on specific fields.
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BBUE—FEYY Y IHRELY I —D
HEFRZEMEETISF CHIKRER
FEROVE— LYY/ —R%H
BLTWEY, 70, FWBHRECTE. B
IR MIREIFR. TREREIFER B
WMIFI-—ABLUBHTRESRT 4
OA—RACEEMRALEEHELTVET,
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.

AZERET ROER

BETETEIEMEE~NOBREA, &L
EBTEREE -PREOBELS Lo
TWET,

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

FEDE
KN KM | mrymaei

Future Careers

TEXRZ XZk BTN

Graduate School of Science and Engineering

{ WIRKEBER S ER J

Division of Earth and Environmental Sciences

Department of Environmental Remote Sensing

{ JE—FEYIYFaA-2 J

o oo
.

R LI IR R B

. .

TEASESHE FERYITHE
Faculty of Science Faculty of Engineering

{ SRR }‘ : A%

Departmentof Earth Science

FERF M
other faculties

other universities

BHRIFI— R
Department of Informatics
and Imaging Systems

HHRE> AT LO—R
Department of Urban
Environmental System

Foftba—2H 5

other Departments

other Departments

{ ZOMERs D }

EXET4E

V4

B
41 (7)

BrET4£

TR R
14 (12)

B (B3R - #E)

9 (9)

FRL 27 ~ 29 FERM

O BFBZEAH

Doctor course

BELHWELDODY E— Y>> TIC Lo THASNICAREENEREDFE 4L L
YEERBITL., ZOERIKDODVTHRLTVWETS, ATH, FEIDRENREIRLTFENS
[XREZ Y] RZOFRYMETH S [NOx (BRRY)] © [VOC (EFMEFEILEY)]
ERRELT, BELMEOMETEONI:T -9 2AEDETBEBNEZToTWVWET, #H
HRELEZECO L LIIRBEHEO RIRRPIFRIRICE DR G FERIRENEETT, U
E—bEYIVITOUTNIALEEFRALT. BERE TV IREMEYZOERO R
BRI DI L PHFLET,

| am analyzing air pollutant data from both satellite and ground-based remote sensing observations
to understand the interanuual trends of air pollutant concentrations and their variation factors. The
main target is the "tropospheric ozone", known as the third most important greenhouse gas and its
precursors "NOx (nitrogen oxides)” and "VOC (volatile organic compounds)"”. For robust analysis,
| combine satellite and ground-based remote sensing techniques. Utilizing the near real-time
information from their remote sensing technigues, | expect that my study will contribute to early and
better understanding of global environmental problems.

B
(BRF)
1(1)

BS54  Overseas Students

CEReS TRREZ K DBZEEZRITANATY
19, BIL7o7h o 0BRAMHPEE
THD, VE— LYY IDBFOTY
FONTELTHELTWSLEERET,
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.

Katia Nagamine Urata

| B #% #3272 3 & Doctor course

I am currently working in antenna development for a compact space-borne synthetic aperture
radar (SAR) mission for Earth Observation, namely ChibaSat microsatellite - a collaboration
between Chiba University and the Indonesian Aeronautics and Space Agency (LAPAN). There
is a lot of potential in compact SAR missions in Asia, especially regarding disaster prevention/
mitigation, and small SAR fleets could provide fast responses and short revisit time at much
lower costs when compared to traditional missions. The SAR antenna is usually the heaviest
and largest element in the SAR system, and additionally plays a major role in the overall SAR
performance; hence, it must be carefully designed to comply with the mission requirements.

| am also working on expanding the feed assembly to support full polarimetry, that is, with
dedicated receiving and transmitting elements in each considered polarization.
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