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Foreword

“Not seeing the woods for the trees” is
a proverb used when one sticks to small
things only and cannot recognize an overall
situation.

Since the ancient period human beings
have been observing a surrounding
environment from a high tree or a
mountain. Understanding a global
circumstance; that is to say “seeing the
woods” might be necessary. It is said
people first observed the ground from
the sky by using a tool in 1858: they took
some photographs of Paris, France from
a balloon in the sky. Since then we have
invented air crafts and satellites for around
160 years. These technologies have been
enough enhanced so that we can observe
the earth entirely every day. “Seeing
the woods” technology is indispensable
when we consider today’s global scale
environmental changes and disasters in
wider areas.

Meanwhile, remote sensing can bring us
a measure of “seeing the trees” from the
space. It enables each tree to be identified
one by one with 50cm resolution. Finally
it provides us with the means of“seeing
the trees as well as the woods” in various
fields.

Center for Environmental Remote Sensing
(CEReS) is the only one research institute of
Japanese national universities which bears
the word of “Remote Sensing”. Ministry
of Education, Culture, Sports, and Science
(MEXT) designated us as a nationwide joint
usage/research center for remote sensing
study in 2010. Every year we conduct more
than 50 joint researches with Japanese
universities and research institutes. And we
have concluded contracts or agreements
with 30 overseas universities and research
institutes, promoting international
collaborative researches.

A number or problems is still remained
unsolved, and they cannot be solved by
one single academic discipline, one single
institute, or one single nation. Collaboration
over disciplines, institutes, and nations is
significant, and it is also required that we
make most use of “seeing the trees as well
as the forests” technology to cope with
them.

CEReS deepens remote sensing study and
copes with the social problems with people
and institutes both inside and outside
Japan. Your understanding and cooperation
are highly appreciated.

CEReS - Center for ENVIRONMENTAL REMOTE SENSING 3
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What is CEReS
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CEReS RIREY £—

CEReS is the abbreviation for Center for Environmental Remote Sensing.

Fr oY JHRE > 5 — (Center for Environmental Remote Sensing) DBSH#RTT,

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 food shortage or 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: 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, techniques, and collaborations.

YE—FEYIVTICBAT B RIENLEMEEZITOIZ L

Conducting advanced researches on remote sensing

<A 0kt
Development of microwave sensors

KBV A 22 B 5
Development of large UAV

INEUE B RIS

Development of microsatellite

b RICEE — BRAL R R URER R 2 > BAFE

Development of a CO2 sensor for long-path measurement

NAINR—=ZART M IVH X TRIF
Development of hyperspectral camera

HEAYIEEAFED /- DB 2 7 LFEF

Development of fluorescence system for vegetation monitoring

UE—bEVIVIT—SEAVTHIRREREZIMRERRESEDI L

Developing global environmental researches by using remote sensing data

REMR D ZXEA

Observing greenhouse gases
REEZEME O AT HIERERA
Measuring air pollution level

LIROMELE - WEIBHRMH

Extracting land cover and vegetation information

AKEEMEEER O

Analyzing interaction between atmosphere and land

VE—F VI VI HBICRITHEIMEEITSIZ L

Contributing to the society through remote sensing researches

BEREREEL ZO1-HDIFRNERA > 7 5 DREE
Building up food security and its social infrastructure

KR - T DORE. DT

Research and analysis of geography and water resources

BAKEDOTFH. BHK

Prediction and prevention of natural disasters

CEReS - Center for ENVIRONMENTAL REMOTE SENSING 5



HE %

Members of CEReS

i Program

i Program
i Program

i Program

i Program
i Program

o [
Z2H EX
Yoshifumi Yasuoka
Attt R

Hiroaki Kuze

Bk BE
Akihiko Kondoh

Y77y b FThbx0
Ay 23743
Josaphat Tetuko

Sri Sumantyo

AL -
Hitoshi Irie

O B&
Atsushi Higuchi

8 TF

Chiharu Hongo

X% =
Yoshiaki Honda

RIR B&=

Koji Kajiwara

EE EF
Naoko Saitoh
% &

Wei Yang

L2

=¥ hy

try—FK
Director

565

Professor
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Professor
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Associate Professor
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Associate Professor
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Associate Professor
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Associate Professor
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Associate Professor

Bh3

Assistant Professor

LEAEIE

Assistant Professor

IZE+
Dr. Eng.

A+
Dr. Sc.

HFE L
Dr. Sc.

B (IF)
Ph.D.

B (EF)
Ph.D.

Bt (EF)
Ph.D.

B (BF)
Ph.D.

IZE+
Dr. Eng.

B+ (T%)
Ph.D.

Bt (EF)
Ph.D.

Bt (BF)
Ph.D.

VE—tE>>>I ICEYE
Remote Sensing, Applied Physics

KRV E—FE>Y YT RRBEEXSEA
Remote Sensing Engineering,
Sensor for Atmospheric Measurements

KX, BAMESE RS LEGISICLPBEETU VS
Hydrology, Physical Geography,
Environmental Modeling by RS and GIS

ARV E—bE>IVT
Microwave Remote Sensing

ASILE ASBERS  ASBHEUE-—FEYYV S
Atmospheric Environment

KX, HERES. A]BEEMEEER
Hydrology, Satellite Climatology,
Land-Atmosphere Interactions

EREELARREMUE—FEY Y > T,

TEIBwEF AR

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

WIKIRBFM IS, HEMBES
Global Environment Evaluation Engineering, Satellite
Botany

BEMEES, BFHLIE
Satellite Botany, Information Science

Rtz BEVE— 2>V T
Atmospheric Chemistry, Satellite Remote Sensing

KRE -EEVE—bEYI VT
Remote Sensing of Water Environment and Terrestrial
Vegetation
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Visiting Scholar

B O
Kazuo Mabuchi

T RS
Hideaki Takenaka

B &E
Kenji Tanaka

TEHR
Visiting Professor

KEHEHR
Visiting
Associate Professor

KEHEIR
Visiting
Associate Professor

ErREMRIMBIKRERT > 5 —
BEKEEME

Center for Global Environmental Research
National Institute for Environmental Studies
Specialist

FHEMEBP RS

RIEHRE

Japan Aerospace Exploration Agency (JAXA)
Invited Researcher

RBRZHEARKERREFR L5 —
HEHUR

Disaster Prevention Research Institute
Kyoto University

Associate Professor

MEER. [URBEEREN

Biogeochemical Cycle,
Climate Simulation

MENEZ. VE—FtE>> > T

Radiation Budget,Remote Sensing

BEmEAKXE, KERLZ

Land Surface Hydrology,
Water Resources Engineering

Yy —xX-SL- EEMRE TFERFRBEVE— LYY IHELY 5 — HBEVE—bEYY VT,

Fv>r k3 Visiting CEReS, Chiba University WEREREZE)., 7T X LB

Sharma Ram Research Scholar Satellite Remote Sensing,

Chandra Global Environmental Change,
Algorithm Development

BRBBE  Adjunct Faculty Member

&% 81E8 % IEHRE BIRES

Toshiaki Takano Professor Graduate School of Engineering Radio Science

s 32 265 THHRE WBHYRAT LARETLE

FumioYamazaki Professor Graduate School of Engineering Urban Systems Safety Engineering

RE =B Bz HF R WIS, BAKERZ

Katsumi Hattori Professor Graduate School of Science Geophysics, Natural Hazard

PnEE 58 UE B=ZRE L—H—UE—rE>I VT (BMEZSUVD)

Akira Kato Assistant Professor Graduate School of Horticulture Laser Remote Sensing (Forest Monitoring)

B¥IEHE Academic Staff

HAT B BESHH FEHTH

Nobuyoshi Imura

B B3k
Naohiro Manago

LA BBE
Akinori Yamada

Chua Ming Tam

BIEHAEE

Assistant Professor

BESHR

Assistant Professor

BESHH

Assistant Professor

$SEBIE
Assistant Professor

Research Fellow

Space Engineering

ARBREVE— Y>>V S
Atmospheric Remote Sensing

FES
Cosmochemistry

~M470RYE—bEVIVT
Microwave Remote Sensing

A4 &
Hiroshi Okamoto

25 fE—
Koich Toyoshima

B LR
Toshiaki Hashimoto

HEHWEKE
Research Fellow

HEMRE
Research Fellow

HEMRRE
Research Fellow

KEBEEVE—PE>V >
Atmospheric Remote Sensing

JE—FrEYI VT, BBESR

Remote Sensing of Precipitation, Tropical Meteorology

UE—FEYIV T (&E3)
Remote Sensing (Geometry)

MEBIFFETE  Research Fellow

Sun Mei B (MREEmMEE) BAAMEZS
Research Fellow Physical Geography

miE & HBE (FAREEmRE) A =

Ayaka Takahashi

Research Fellow

Tribology

CEReS - Center for ENVIRONMENTAL REMOTE SENSING 7
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FEMPTFEIARU E— P> 7 ECITARREREDO XS
TY, IRT—< &L TIE N EFEEZHOIZARRY E—F  sensing in the optical wavelength region, by means of both satellite-
Ly IT, MREEMESNICLBZ IOV INEEDY E—F  and ground-based observations. The targets are aerosols, clouds,
I SAF-UE— bV T RABRNGIRZFA and trace gases in the atmosphere, which are considered to be
LB SERCASTLYEDEE. L—F—5BU-HMES important from the viewpoint of climate change as well as human

The major research topic of Kuze laboratory is atmospheric remote

HFOBREAANL EEToTVET, health problems.
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HAT Y —IC L DERFSNICREHIBEH T
Hemispheric radiance distribution observed with the camera spectrometer

HXSerH—%fo L RIBARS
Atmospheric monitoring using a camera system
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LT, KRB ORELRAEEER L Lo TVWEIARRTT O
VI (PM25 R ERKHOFBRF) LB 2 L TARFPILBEE
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KEBtOrrLD, L—F—RERKPICHEL THELEEHR
HEBT5A5—DFEREICODVWTHERI ENTEE Y, CEReS
DELOMRE LAKIC. BFEDZ . BRNEFTERO Lh
THREEDD LD TEIRADRELFYMTT, KFERLEFEP
DEEEF, FROSEIELLETEELTCVWET,

ALD

-

NYRXT AV RETOEIF—
Seminar at Hasanuddin University, Indonesia

MREZER2DOPRTEDELSICEDITDH

I ELEERBEICLTVWREEE. KBXEZARLE L TARRPHE
KEEWR T 2YMEL K ERE. BRINT 5% < 0BREERTHIC
BOTWET, AEPRBTEI2HTHIARNIERLS L
400nm 25 700nm DEHEICESENTWET A, ZNTH, 2D
B. EOA. YETOR, K4 Dk, BLEFEBICZHEICEAL
REZHENICETCVWET, AENEVE— LYY TE W
biE, 25 LI-BERRERFZNLIEIOREL. 2I05E
DED REBRIETE D2 ERFTOBMETFRB L LEHNLHARS
BELEEZDZIENTEET, Icbzid. BET—5ICE. K
SEWBERABHRORNE NG ENTED . KKPOMEHEELEE 2
PZLICESoTZOMEZDBET D ENARICEDET, Th
. PM25 HERKIUBEDOLBERAIC OGN £9, £7-. RE
CE®HTHE _BILREOEEXLFTHAT2ICE. Z0HF
HIRING 2K TH 21500 nm BEORAXLEFEN, 20 RY
PVETEIDDRING 2D FDEZRELET, T LICEB PR
RI PWVBEREBWICAZNFEIZ, ZL<ONE?TFEb->TH
D. RRBELECHDDIEELOERPFARICH DL > TV

E: N
= o —
3

VOKFLTREBATD1.HDENS 15 —%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:2 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/

CEReS - Center for ENVIRONMENTAL REMOTE SENSING
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LR ETIE. [GAIA-1] & [GAIA-II] &[T H/-2 0D ATHE
EOBEICHDBATHET, [GAIA-1] @ BIEE & 50kg.
[GAIA-II] 1F#9100kg &, AIHEOLH T [VNE] OEFFEIC
BOET, WIhb, FHAFC JAXA (FEMELHITHREERE).
AV EXSTEEMEBL E LOERAMREET, 2010 ERE%BE
DL EFZEIBLTED 2EOANIHEICEK, B2
THEELET,

[GAIA-1] (2 GPS-RO L > H, [GAIA-II] 2id. THRKERK
FMOLr—25] (BE#R: CP-SAR) LMENZ >V ZEEHL£T,
oYY, MROMBREDOKF ZREZICEHAT 2EHHT.
2013 FICRAFICERID L £ LTz F7o. B EEFEEEBRO/ZDIC,

Boeing 737-200 M2 % (5 C . TEAMBEE. Hb K EICEHA
BER CP-SARE>% (L. C. XAA> F) #BFKLF L7z, Wb
AL—9%FALIKERREZNICEB I 2ERFE. RUIGH
R L. ZORBEFENNOLRMERERS - HREICRME SN

EL)IBRBICTCARMOL — 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 techniques
using SAR sensor to observe disaster and environmental change
precisely, and contribute these techniques and results to our
domestic and overseas collaborated institutions and researchers.

e




A4 70k ER

RAAKREMEENDEREZRMT 2 DT, HHAREHFHKIC
R L7 [BREEREOL—5] (CP-SAR) . ¥4 70+
YYDV EDTY, YA 70KIFE, B, Bhltz@BBT2ZL
PTEFT L, EPHoTHBEICKR-oTHHARBRCEATE 3.
IThbb, 24 BFEEXREREDOEL VY THILOHPRADFATT,

INETAIBERICHEHSNTEZ [AREOL—F (SAR)] &

[EigRER] cPEnsBHREOMEAFMBLTEE LY. B
ONBEEBMICIRD D2 DHNBRTL, ZDREZEFRS
. AR (Circularly Polarized) ] EEIEN B ICHR LD T,
AREEHREOL—5id. INETHEONLL oS EFSE L
BLEREBEONDILDICHEDET, ZHiICLD. SETELDdDE
WEE T, ROREZEBA TE2 L2 EHPBFLTVET,

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.

T U—¥EBIC THRESE (XREBENGE) DIRTY Y € F (JICA-JSTEE)

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

MREHEORTLEDLSICLFEDLTH
fGAIA-IJ Lt [GAIA-II] ZfiAEDbE DI LT, BHEBOINL
WREHOMEREHAS I LrTEET, BRER. BALE
AT 5 1EME LR, RISk & LTANDRET 5 T & piE
ManTuEd, JONLEEF B L BEEOILN L HBRE
BoF—s EREGbENE BREOIANGEAMRED * #iJk”
DER. RUKEHEOWERRICERTES LHFLTVET,
7o THARMOL -5 (nSAR) FhE4 &ic & 5 LB N,
KINWEK, LT, . EEL & OBREH % BEE TH
ALT, AREHEOA > T SPEBRORREELERL, KL
ROGHEORBICEBRL LT,

LHREONEFEBEEFD L 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/

aA—F—-V7vs%—

LB EMBAOL — Y 0t EERIFER
Validation of our synthetic aperture radar using corner reflector

CEReS - Center for ENVIRONMENTAL REMOTE SENSING
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1990 RIS AIHEDEAT — 5 ICEDW I FRELE OWR
O TEZE LTz, IOEREIH DM EOEYE G LN A F
RABE) tRKOIZMREHED TEE LTz, B, ETORFE
R ZBELTCEYINEROM AL F X EKD B
HEDHFE LT, TOBBRTHEOEERITATESZRCAYDS
SEAEBLZMAEL. ZRICOVWTHSZHEI»LDEAT—5 %
AW ELEEBICHERNAFTZADKOONDZZ LD EL
Too ZOD & 5 LHERER 5 2 7o JAXA( FHEMBMEREFMEE - BF
HAEXEEFA) OF LVWEHE (GCOM-C : HIIRBZEEA I v
TavOFERE) #2018FICTELEFLILICRDEL, 5%
iZ GCOM-C O ERAI 7 — & O « ML % 1TV, INFE T > 72A
BORBRESHOBET — F B RIS ALY B ADHIKE
BISTEICRIITL D EEZTVWET,

N RFEENRICLIERZEF 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-
It became clear that
forest biomass is obtained from BRDF and etc. It is expected to

angle observation data (BRDF)of the forest.

launch 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




WRREZHHAI v a3 ico20T
HWIKIREZBERAI S v > 3 > (GCOM : Global Change Observation
Mission) (&, HIKBE TCOTEEE). KBERZHX D =X L2
B9 57:0. £FRETRIM (10-15FEE) BRI L <
THOFTETY, WKZIEET 27-OICERPBEOBAT —5IcE
DWICETIMEDAZRIZZR D £ 9, GCOM-CIEE =Rl ST E
AEHE O R TEERERFEMN OBFEIREARE S X7 LD —EB
EMENTONTWE LT, 8B 3REMKERY I v b (17 F
2 B)ICBVWTERS NI LERMIRER > 2 7 A (GEOSS) 2 H°
ErEMITE2Iva>rThbHDET,

SEYA b

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

N=F vy TRE
Base camp in Mongol

%yjﬂﬁnfwﬂﬁr
(BERHELRPF v > T CHBER)
Mongol Site

MEZzHEOHRTEDEL S ICEITH

4. NBEIFMIRERROFRICEFELTVWET, —RIICERR
DEREZDS b4AWICEHLD b IEEEY (BF) 2 HEBET 3
HEE (FiCHY). BEEY»r BB EEET 2AEE (EIC
1Y), BT BIEYICR S oRE (FCMEY) »5M DL

57, EE%@%%%EV@%%%?%’tuiﬁﬁé%@ﬂ
KEMDILICRILGET, %ﬁ%?ﬁﬁﬁﬂ\//a N
GCOM-C &, %iﬁ%@ﬁ%%ﬁ@H%% < IOwﬁﬁﬁ/
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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 A &
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.

BERITANVITIBAY 27 L0EBRAE (BRLE/MMICT)
Vegetation Observation UAV
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7 baXx—%7% EER)

Radio Control Helicopter Observation system

CEReS - Center for ENVIRONMENTAL REMOTE SENSING
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UAV IS & B 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 technique of using the vegetation index has
relatively long history. However, a general estimation method for
the vegetation which has large three-dimensional structure such
as forest has not been established. | have studied this problem as a
central issue by developing the model for the relationship between
light reflection characteristics and the three-dimensional structure
of vegetation colony.

In order to solve this problem, | am conducting the development of
a simulator to calculate the reflection characteristics of the forest
based on three-dimensional structure of the actual forest. In order
to achieve this, | am also developing a laser-measurement system
for obtaining the structure of the forest in parallel to above activity.

HIIYMORFFE (ZHAERFHHEY) ¥Iab—ra>ofl
A simulation result of Bi-directional Reflectance Distribution function of larch forest.
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EL—Y—2RFLTRBLELREMO=ZRTT —%
Acquired three-dimensional data of the forest using TLS.
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T, LHOLER—MRICEINODOEREAVWCLEDIZAMNES
. BSCHEMEBICHATEZEECEERLTVWEF A, L
BREOEIX FOWBERVWIEIAY AT LAEEEL. Ihx
BOWIEHEMD 3 RTBEREBFEOBELET>TVET, I
ERAMTENEHFEMERIC/I-TIDLELZCDHLICFAELTHL
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.

BERFMERRMICE S 2 HZMETHOKT,
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.

CEReS - Center for ENVIRONMENTAL REMOTE SENSING
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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.

{/jjv’(@§$¢§5uﬁ§’(@ av
Field survey's snapshot for grassland ecosystem study in Mongolia
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RGB composite image revealed by satellite observations. Blue color represents annual
rainfall captured by TRMM/PR, Green represents annal mean NDVI estimated from NOAA/
AVHRR, and Red indicates heat stress index estimated from NOAA/AVHRR.
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One snapshot in presentation to society.

Satellite meteorology is already established research field of which
try to understand meteorological phenomena by analyzing satellite
and other data. On the other 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.
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Spatial distribution of peak time in small-scale convective activities revealed from
EUMETSAT geostationary meteorological satellite. Colors represent local-time (not UTC).

| think that the utilization of earth sensing data or images into the
society has several steps. Initially sensing images or movies are
useful by the visualization. In a context of visualization, | contribute
“HIMAWARI Web” mainly developed by NICT Science clouds team
as a co-developer. Our team also developed and has operated
multi-4k display system for “real-time HIMAWARI movies”, in which
installed at open-space in Chiba 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.

CEReS - Center for ENVIRONMENTAL REMOTE SENSING




02Program o0 o000
AT -+ #EHR

Assoc. Prof.Hitoshi Irie

Bt (E)
Ph.D.

EDELSLGHRZLTWVWB D

LHRETIE. REHO U E— b2 FEIMT - EHNE % EF
L. WD, EZT. EDBE. WERASBELSIZEL TLED.
SHiIZiE. FOEBADZIALEHRLTVWET, SJIELE - K
BASELME PM2SEEZ ST ) &V o ICHIRIRIEO ASIRE
FIREICEBICEMRLIAR T,
HRABREHEOHREITIICHIZD. 1) ALHE,SDITO—NI
BUE—brEYI YA ELrOOBELRYE—FEY Y
JEREERBICBAE LLFER 2 REBVE- LYY VIR
iz ER LIt Z o REER (MAX-DOAS A% £). 3) MEBEOE
Bib EUE— b > JEANE (SKYNET) £ 2% a8l%
MAELTVWEY, YR EEIC. BRETE, HiE0F IR,
BIEIC, BAEHRE. ¥4, T I SKYNET BRIV 1 &
BELTVWET,

Space-based remote sensing

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.

AIHEEWEAIDOYE— LYYV ITRABAFEOA X =,

Schematic illustration for the unique synergistic use of satellite and ground-based remote

sensing techniques.
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5 v TOEBMELBREROET . ZREHREOZELDTER,
Pictures taken during an International intensive observation campaign in the Netherlands.
(left) A picture with a student from Irie 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.

2005-2011

(%A ) 2005~ 20114 & (£) 2011 ~2015FED NO: DARFHF LEEOFEENEOMEN S, = LAARIE, 2012 ~ 2015 &
DREEICH T DFEEMNE. 2013 ~ 2015 FOHEICH T 2 FHEMNE,

Annual changes in tropospheric NO2 columns (left) for 2005-2011 and (right) for 2011-2015. Insets represent annual changes over
Korea for 2012-2015 and over Japan for 2013-2015.

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/

CEReS - Center for ENVIRONMENTAL REMOTE SENSING
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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 20—/ —F
Servers for analyzing satellite data
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A space-borne sensor observes atmospheric molecules by utilizing
their absorption or scattering of radiation emitted from the sun or
the earth. Thus, it is called “retrieval” to derive some information of
the earth surface and atmosphere from radiation obtained with a
sensor. The thermal infrared band of GOSAT/TANSO-FTS observes
CO2 and CHa4 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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Comparisons of upper tropospheric CO2 concentrations
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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 CO2 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/

CEReS - Center for ENVIRONMENTAL REMOTE SENSING
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BUE—bE>>YTEE UE—FE>> > (RS) %iE  Environmental Remote Sensing is a branch of science to explain
FH LT, ANZEUCERBRE. TNV ECEABLEDOBEER% an interaction between human, including ecosystems, and its
AT 2F2MOoBH T, BEME. £XE. ERSOF4LEES  surroundings at the earth's surface using remote sensing (RS).
FWFEFTH RSESGHIEER AT L (G 1 S) #ERMEL 7/ The subjects are various including environmental issues, disaster,
EFEORHB L. TOBTRICEBCEROERRZRAATUVET, BHFY  accidents, and so on. The purposes of this field are not only to reveal
DEIIALBAROBRFZTHLIMESZ LV >TRWVWTL &I, B  the fact, but also to find the truth behind the issues. Geography
xR Uﬁﬁfﬁi LTV« A ﬁ%m u‘é%%’:ﬁ 5 L[EBF s the other expression of my specialty, which is a science on the
2. ZOBRICHIBABEBEMBD Z LI . MREDIEAE.  relationship between human and the nature. To recognize the actual
ﬁ@ﬁ&’é’%ﬁ&’( WEY, B2l - ﬁlfﬁﬂiﬂﬂiﬂio)lﬁiﬁﬁﬁ%\ %1t L7=7K  condition, and to understand the special circumstances, of the
REOEE., REBOKBEIR., RSICLIEETIE. BRFHKEWH problems arising at every where in the world, are the main action to
KMDRREEER, EHREOHRETT, 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.

S Glacern RRR 1/cosuc 10 y L=l Glassland in
W Africa desertification v Mongolia

ﬂiﬁ%iﬂz@%f’ ?&b%AtE”t@Fs@{-’é%Uf— Fer>yr 7 EBRMRAETHNEY,

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

ADEL LLOEENTVWOIHIKKREICESITIALBROBRMEIIC
MBI oRFEATFRRFLELNTE LI, EEMREICS T M
REFBE TR TADEL LEBDLoTVWET, ERORERCLH
DL EE| S TE IR - FEZBMIBICE T2 AL BADERIE
ESBHdN&Ep (WEMLMHE). AROoBETHLLTLES
TCHBDOKEEZEDLSICHEL, EOLXTVWIMIEZAIAT S
» (BAsEMKEOKME)., VE—bEYY > I adbo EHBER
BEICTELROVD) (FO—VIC L2 BETE). RFHLEEHK
WIHICBETEIALBEROBEREZEOWMDIET L. RS/G 1S
TERELED D, BSALE—FBICERILVWERVWET,

TREBBIEZ 74—V ED—7,
Field work with citizen scientists.

MREEHEOHRTEDLSICFEITH
BEE (HECL->THIONTEN, HEDIDICRI TS
DRELrHDET (HRBFRE. TH/RIMES). TOHEIC
DWTHZEEEFVLOOEZFEHBHLE L, ZREMT Y
AF4TVFUT 40— (BZEER) LBEN. FeLoFORS
ELRT—0FR NS — (BREIXRTTLIVTLLD) 2MHEL
T, MEZEFEL, BRICECLEVWIEZSTY, EFERRET
EMREDPBFICPETRAI by TERERR TE R, MEOR
B TAT =RV —E—4EICTF (BICIHR) #RLGEL2D, B
EERLCLEOMREBL TBEBERB L TITELVEEZITWL
7,

BESNTCALBARALOSH. RFENBEXEHOE, RRICHEDH 2D,
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.

Fo—>vicLaMEME=5 V>
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/

CEReS - Center for ENVIRONMENTAL REMOTE SENSING
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ENAOBFRE LEEL TIToTWET,
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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.




BEVUE—-EVYIVITLEIR
EENTFICHEVTREESFEHIOEONIEEGEZ TEMHIEREZ
WixiT> &S Ic. FTHAILWIREBE LI HEEGE > TEY
DINE. FYORBRE. TOEE. FREOHRLERNE E%H
RPIENTEET,

INLEFARDIcDICIE, EROBRBECHED»LBONDIPNER
RELREDT Y LHEEAEGENEEGLY. ZOMEZEL NI
LCHEREERLET, ZOREMES & EEICEMICIT- T
F—sEAELLEC EHFER S O BMOREL RiBD. 1EY
DOINECREZHT - FRHITZ2ZELNTRICAD T, BEESG
EEWEHEZ —EICARDZEDRTEETTOT, BREEICH -
TRMOWEIRRELEICHI- DR LD, HELME S NI
WEOEMDIRRZHDDICHRILLET,

KETOH S RESEHA
Measurement of spectral reflectance in paddy field

MREZER2DOPRTEDELSICEDITH
—SEBEZEBBISKE L TCOBERBRY X T LADEHR—
LHARE Tk, LRIBHREZER L CKRONEHRE RTINS S
HEMM L. EEEREEICES T ZEZFMOERMLE TR MEIE
ICEBNY 27 RFHMAEFEZBEL. AR LAY PRV 7 TH=
REEToTWVWBELEIATT, UE— PV YV I T—9E%E
BAT6Z LI I BPNEEETTEALRIRY 2FF. BEFMO
MEAL DX MR, R T TOBIICOBADET,
SHIC, WIRKRBE TR I Z2RBEEICL > TRITINED S X —
VERERRICL > TBRIBLERIMGNICEEELEENLTE S L
IXEITHI LI, BEOFHMEIRMRT 22 LIckhd ERABFIC,
ERELTERDI-DICEREL ZITFNELE S BORK OREEFE. B
LRRRSREEOERICTES TS Z L bAE REENMELH
5LEEXET,

75-100% (payment paddy field)

BERRSHTE 072 OREFFMmER

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.

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
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MORRIGEFHERRICETIEENFEYVE— >V IR
UZDRBTY, SETMHHATE/DIF. BEVE— LY
Yy T EGIS EAWEL BBOREROE=S UL TICHE
ITEIMERTT, =20F—T—F, §hbb, J4—IFT—7-
UE— bV v I - EFUVTICERNTEET, flzIE. BE
F—SBLVPEERTOCRET NV ERWVT, bAROMKELE
e - EMBRECHE - ANIOKBENRIX—% (/a0 74
ARERVEBBENEEE LR L), LA - LHEEBORIC L
55V FRT—TOBGEEDHTE - E=5 V> TICET 2R
EToTEE LT, BBRLEEZS UV IFEHZERITT 2B,
4 RIS CIRBRAEDIT O T EBBETY,

EEBHEHEEY E— > > > 7 (cited from Yang et al., 2013)
Demonstration of Quantitative Satellite Remote Sensing (cited from Yang et al., 2013)

26

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.

BEF—sDBRRIGHBICET 740
Satellite Observation of Algae Bloom in an Inland Lake




EENFEVE-—PEVIVITER
TENFEYE- Y Y TRYBHCERNGET VICED
& BAeBBEFEZRBOVCHESAN T — s roIkE@mICH
24 - 1b% - MBS XA —SOHMHET B E£TY, FlziE
CEReS "B L TWS UV EDLD 8BDT—FE#HVT, HEREE
ErmHTEEd, ZOLIGHMREIO—NIUPKERT — v
TEARKD X H =X LEBICRKAR TS,

KE - 75 2 HMic B 5 RHAEOET
Field Investigation at Alaska, USA
MREZELSOPRTEDELSICEDLTH
ANBELBROBEDD B ETHEMTH DD, NEOTFEFHHBER
FICREFTHERZ [RETHBVEDLLDEV] T EIFZVTT,
LHLl., —EREEZIEAEIEHIEDRLADHAEVNTT, I
ILIEEETIVTFHATENL. BZD S 2BHIC. Bib o
TRAD2IEDNTEDTLL D, EDICHICIEZDODMLELD D
BHDET, —DiF. REICAEWERZYZI21—va3>rTED
ETNTE, TORICELTE. T4 — IV FT—IXRERT—%
CEISVWTHRZ LCHART, BARFOX D =X LzERL.
BIDSIBALREHEREL, ETNORBELWRIAT 5 LA
RARTT, bI—2iF, ETNVEHHTE/-DICHELSRE
DF—Fty bTT, BHAETELNZBHROCMRIGIEETT
p. B - ZENGENLZVTT, LavL. #T L ORI
B (VE—FE>> YT EGIS) 74— FH AT Y RICHE
BEICED ANNnX, REORREHME L. BREZERT 28D
EREBOICAESEZZLENATE, IM70hbxo0E TH4
THRANLDBARRZHRENICHBIZ2ILELTRLELEDE T,
27292&E LDMEICENFALTEDLTL £, ZOFAGE
R4 L LT, BRGMKREREZ L DETE - SIEAICFAA L.
ANBEHESOREZRRUBRICT 2O DAREZESHLIVWEE
ZTWET,

HET— 5 152K Case-1 & Case-2 KB DL H
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 - BThtBS T 2RBAEOKRT
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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VL (Virtual Laboratory) DAL

R 19 FEUE., RRAZAKJBERRN. 2EERFFEHEIIK
BREMRM. REAZFASBEEHEAAR LY I —EN—F ¥
WIRS FU— GBIRVL) & LT 4RPEEICLZSEZEH
KeEBLTVWET, TR 28 FEICETFERFETVLEE=DH
ganE L,

VLB =
Virtual Laboratory Lectures

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> ¥ R¥ 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.
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CEReS TIEZ MR DA EHL L. RFHREFEISIC L 205
fOMERE D ZFE SN R, ZRHICESCHAMREZHZ (1T-
TWET,

CEReS has been using the research experiences and conducting
several studies afforded by Scientific Research Grants and
contracted by other institutes

EBLTLIHRES

Acquisition of research grants

NAR=ZART P A A=V TIZ L DRIUFERAEDRRE (BB FHTR )
Visualization of gaseous air pollutants by hyperspectral imaging

| UEHLD8BIFOVYNT—IDEEMEY E— bty JTEAIMEIC X 2 BREERE (B8R C)
High accuracy validation for Himawari-8 aerosol products using international ground-based networks

EFF ) BB R
JST

EHT ) FEME IR
JAXA

EFT) FEME IR
JAXA

XERIFE
MEXT

EHT ) FEHEMZIRFEAEERE
JAXA

INEIpNES

RIEHE - ARG SRR
Hirosaki Univ.

Ministry of Environment RIHN

EFT ) BB RE
JST

EBT ) FEME IR
JAXA

B ) FEMZTREEES
JAXA

EBT ) FEME IR
JAXA

BAERKA ST
JRC

A X7 FEEMER
LAPAN

BAERKA R
JRC

1Y RRI7 ExEFE
Bimasena Co., Indonesia

=ZEEHH

BB ST FORT
Mitsubishi Electric Co.

EMS 07 D HE 7 — & BAEFEM L2 X 7 L DIBR
Development of a ground-based system evaluating uncertainty on solar radiation data for EMS

ASAIEFEE RS FRELEORHE. RUERRENR - XERBHBSNTUNEHEET VT Y XL DRFK
Development of validation method for atmospheric corrected land surface reflectance / Algorithm development
for Leaf Area Index and Fraction of Absorbed Photosynthetically Active Radiation

A= ENA F T RHEE. AT 7 R RIBHEB LUK b U REBRIBE T VT U XL OBIFK EAREE
Algorithm development and validation for global above grand biomass , vegetation roughness index, water stress
index

HEKEABE T — & Oty EREPEENIC L 2REHWAMBER R ¥ — L DIEE
Establishment of practical human resources development scheme through ground based verification activity for
Earth observation satellite data

RFRADHT -5 IC L ZBILRES L UX 7 V> EHT7 VT U XLDEEL
Algorithm development for retrieving CO2 and CH4 from thermal infrared spectra

BE - BRTT - 2E@BALIZFVITUXLHR

Algorithm improvements by using satellite observations and reanalysis datasets

BRRLERE BIELI-KBZHBERK L L TORERRICS T 2BETMFEOBELUAREE
Development and Implementation of New Damage Assessment Process in Agricultural Insurance as Adaptation to
Climate Change for Food Security

GCOM-C/SGLI #mMiZENIE, RUAIYFIET VTV X L OHERFRET
Maintenance of the algorithm for Orientation and Ortho-rectification of GCOM-C/SGLI

SKYNET b FEUHIfBIC L 5 GCOM-C T7 OV« B - W& 7057 b OREEHE
Plan for validation of GCOM-C aerosol, cloud, and radiation products using SKYNET

BESSREEH BV ERMYFERKEEEROME S L U GSMaP ~DBA
Development of precipitation-related-variables detection by using geostationary meteorological satellites, and
application these to GSMaP

BE, L—7F, MEBAICLIIREHKEOEHN
Synchronized observation for the detection of convective clouds generation by satellites, in-situ radars, and
ground measurements

BEHERBREZIR 707 A - NEFERIC & 2 KERERZEBH O
Integrated earth environment diagnosis program : continental scale land deformation observation using small
satellite constellation

EHEOL—% (SAR) Y27 L « SAR EIRESNIEY 7 F DFIHK £ Z DG
SAR system and SAR image signal processing : software development and its application

BAMBEERS ZTLDIHD C N> FEREOL—% (CB-SAR) DBH
Development of C Band Synthetic Aperture Radar (CB-SAR) for Unmanned Aerial Vehicle Platform

RIASM TR

Early warning system for heavy rain disaster prevention

CEReS - Center for ENVIRONMENTAL REMOTE SENSING 29
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Himawari-8

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

BET—¥

CEReS TlE. U Eb hES. NOAA/AVHRREDHE T — 5 % Fl
BALRTVLIICHE -BILEL/I-T—2EEL. IRERT
IZWeb ¥4 FEDEERABLTWET, 1FIC. 2014 E10 BT
L EFon: [U0Ebh 85| BEMF v R VED 16, BEE
FInETo26E FTBAEEE 29 30WBICTREREEML.
ERNETHRESIEILEC. KILOBEEHIEZ 2 2 L AREICH
DE L7, CEReS THEARF LDV UEHLDH 85T -5 DiRHES
. T—SOWELZOBEDDORERGFE LT, INFETERKIC
MERAMBEFICT—FER/BALTVWET,

0Ehbh 8=
HIMAWARI-8 [T
Meteorological Agency
SRFELYS—
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-7s 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

~ WRE
T — YR - 5 - BNF researcher
Data archive and distribute
) SREBXELV I — EREtw

Japan Meteorological Business
Support Center (JMBSC)

private sector

{ . B
AMKLEOBHLRABE T 25T, ARAY FOH 5 —fbic & D EPALEST
ELUN D BB RIS R o T2,

01

The figure shows the smoke of the forest fires is moving eastward

2RE 10 9HMBTHATE S, BHOBEEMICLD. EHMTHRET 2HILEP. KIUOEEHIRZ 5 Z ELARICE T,

03

BRFAOMEOFKEOKRFT e HBICIRZ 2, FLBBEERUT -4 ICL DHEE
DFHMIcHBUVDBNSE,

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

02

The shoter interval scan is able to track the rapid developing cumulus clouds and flow of the volcanoes smoke.

30



SKYNET

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

ARBRERS O EHAWT — 5

CEReS IZEERM LY E— bt > JEEIME (SKYNET) 250
TEENLREFEZR/ZLTVET, SKYNET EEBERTIRER D
(7Y ZE-HEKE - BH) e EL0EHANGREL. 7Y
TEHEZROMHERETERET — s ZMELTVWET, ZDEE
IZ& D SKYNET ZERADOHREEZFEICOLSCEBR Y F7—
JELTOBEDRIZLTVWET, BONKEELT —FIEH—
LR=I G EILRHAL. BERAOBHEBANI vy a>v0T—%
DEEBHRIICKRZEAR - KKRBREHR & Vo IGAMRIC
BIATBENTVET,

e e e e SRR R e
SKYNET B EY E— b > > > TROBAY A b
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.

SKYNETEET —2 v a3y TOLHKERE
Photo taken in the international SKYNET workshop
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https://gaia.cr.chiba-u.jp/portal/
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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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BIREREZEE Anechoic Chamber
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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.

MKBANFTFEOM EEFB Satellite Ground Station
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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 DAKRB AKX ER CEReS Atemospheric Observation Systems
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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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Learning at Graduate School of Science and Engineering
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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.
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Graduate School of Science and Engineering

Graduate School of Science and Engineering will be 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

New Graduate School of Science and Engineering will consist of five
divisions, Division of Earth Science Environment being one of them.
The division will have 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, issues on energy,
resources, and global environment will be the targets of this Remote
Sensing course.

Department of Environmental Remote Sensing

Each department of Earth and Environmental Sciences Division will
offer subjects which can cultivate high quality specialty covering
earth and environmental sciences, remote sensing, and urban
environmental system. Department of Environmental Remote
Sensing will provide 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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The professors of CEReS belong to Remote
Sensing Course of Division of Earth and
Environmental Sciences in Graduate
School of Science and Engineering. And
they supervise graduate researches in
undergraduate courses.
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After the graduation of master and doctoral

courses, students found jobs in companies
or academic institutes.
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Graduate School of Science and Engineering
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Department of Environmental Remote Sensing
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I’'ve been engaged in environmental measurement by drone remote sensing since | was in
a master course. The main theme of my research is the paddy field monitoring by drone

remote sensing in collaboration with stakeholders. The integration with farmers’ “sense
and knowledge” and remote sensing data is an important subject concerning efficient
crop management, handing down a cultivation technique, maintaining agriculture lands,
multifunctional agriculture, and food security. My goal is popularizing this rice plant

cultivation support-technique with drone remote sensing in farmers.
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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.

Cahya Edi Santosa | +#%598E 24 Doctor course

In JMRSL we have been doing research on C and X-band circularly polarized antenna as
a sensor of synthetic aperture radar (SAR) for onboard airborne and UAV application.
Circularly polarized mode has several advantages over linear polarization in the generation
of airborn SAR image. We also study about SAR system design, antenna design, onboard
computer, and image processing for various landsurface observations. Our laboratory has
microwave and remote sensing facilities that very supportive of research, such as 50GHz
vector network analyzer (VNA) that combined with computerized anechoic chamber for
antenna measurement, CNC machine for antenna fabrication, precision digital oscilloscope,
digital signal generator, etc. And the important is JMRSL members consists of a top student
from different countries in the world that | think will gives a pleasant climate to raise
capabilities and experience in research.

CEReS - Center for ENVIRONMENTAL REMOTE SENSING
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