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“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.

Director Yoshifumi Yasuoka
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Recently, the influence of human activities to the environment has become larger due to the development
of science and technology, furthermore environmental changes such as atmospheric change, climate
change, and land degradation have been going. These phenomena potentially give negative impacts to
the society such as food shortage and water resource problem.

Moreover, various types of disasters triggered by environmental change cannot be avoided. CEReS
defined our missions as a core institution so that we can cope with these problems.

1. Conduct advanced research on remote sensing field
2. Develop global environmental science by utilizing remote sensing data

3. Conduct research to contribute to society with remote sensing technology

Remote sensing is the essential observation technique. It gives so valuable information as to
deepen the knowledge about the earth and make decisions for solving social problems. Remote
sensing will be focusing on as a must-be-promoted research field from now.
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™ Outsatanding reseach fields

Development of sensor Terrestrial/atmospheric
and observation system information extraction

e Microwave sensor

e Large UAV

e Hyperspectral camera and
fluorescence sensor for vegetation

¢ Observation system for biophysical
parameters

by remote sensing

e Measuring green-house gas and air
pollution level

e Extracting land cover and vegetation
information

e Analyzing interaction of
atmosphere and land

Use of remote sensing for
solving social problems

e Building up food security and its
social infrastructure

e Application of remote sensing
to various types of environmental
social problems

To publish various types of
data for environmental studies

o Satellite data: Himawari 8 and others

e Ground observation data: Solar radiation
data by SKYNET

¢ Geospatial data sharing/overlay
system CEReS Gaia

Asian Hub of remote
sensing research

e Accepting a number of students
from Asian countries

¢ Innovative international research
projects with Asian institutes

Joint Usage/Research
Center

Contribution to the development
of remote sensing and
environmental studies as a Joint
Usage/ Research Center (JURC)
authorized by the government.
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Administration

HEIAE) (As of June 2016)
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Katsumi Hattori

Shingo Kuroiwa

Shizuo Yamamoto
Hitoshi Hasegawa
Hiroshi Uyeda
Akira Hoyano
Akira limura

Akimasa Sumi

Yoshifumi Yasuoka

Hiroaki Kuze
Akihiko Kondoh
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Director Faculty Visiting Scholar Adjunct Faculty Academic Staff Research Fellow
1 10 4 4 4 3

22/: Number of student (R 28 £ 4 BIRTE ) (As of April 2016)

LRI AR (AR ) FHRAE et

Ph.D. course Master course Undergraduate Research student
28 (25) 26(6) 16 (0) 2(2)
() BE*#4EE overseas student
FH4H  (HAL: TF) Annual budget of CEReS Unit : 1,000 Yen = 10US$)
EH SR RIS ZRE AR
Basic budget Grantssin-Aid for ScientificiResearch Contracted research budget  Cooperative research budget
(KAKENHI)
97,913 15,475 76,087 27,118

A
Donated budget

11,903
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Faculty members of CEReS joins either Graduate School of
® Short- term lectures for students and younger researchers

® JSPS Postdoctoral Fellowship for Overseas Researchers
® JSPS RONPAKU Program

@ Short-term training course based on the request by foreign

Science or Graduate School of Advanced Integration Science,
and educate students in Master and Ph.D. course and
undergraduate course also.

In addition, other types of education are shown as right side

research institute

also held on demand.

rh[E (China) 5
4> K27 (Indonesia) 2
i (Korea) 8
N hkF L (Vietnam) 6
€2 d)V (Mongolia) 6
)L (Jordan) 5
7 ¢V ¥ (Philippines) 3
r =7 (Kenya) 3
3
2
1
1
1
1
1
1

7
9

Tk (Egypt)

F73—) (Nepal)

712K (Cambodia)

-~ K (India)

+ = > (Iran)

A 2V 7 (Italy)

> > /i R—)l (Singapore)
NV 57 2 (Bangladesh)

7 LRI - JERNESEL Joint Usage/Research Center
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In order to pursue CEReS’s mission and develop the academic field of environmental remote sensing, CEReS welcomes open
applications for joint researches. The open application is announced through CEReS website in the end of every fiscal year, and
about 50 applied research subjects are selected. Past research subjects of the joint research are published from CEReS website.
Some achievements of these joint researches are described in the page of “9.1 Research Achievements”.

CEReS cooperates with other research institutes of various levels and directions.

Since 2007, CEReS has cooperated with 3 institutes for the study of climate change. They are (1) Center for Earth Surface
System Dynamics, Atmospheric and OceanResearch Institute (AORI), The University of Tokyo, (2) Hydrospheric Atmospheric
Research Center (HyARC), Nagoya University, and (3) Center for Atmospheric and Oceanic Studies (CAOS), Graduate School
of Science, Tohoku University. This cooperative group is called “Virtual Laboratory”. CEReS has been opening its door for new
cooperation with other research institutes.The details of cooperation with overseas research institutes are described in “8.

International Cooperation”.

5
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42 Satellitedata — Himawari-8

Atz > 22— (CEReS) Tlk, UXHH %5, NOAA/AVHRR FEDHE T — 2 ZFIH L3 WK S ITHil - gl Uiz
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Our primary function is to receive, process, archive, and distribute the satellites data such as
Himawari imagers and NOAA/AVHRR free on the web for environmental studies. Himawari-8
which 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 the aerosol originated in volcanoes.

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

- == :
vghosse || vghoes
L HIMAWARI-8 J" HIMAWARI-9

/«

wﬁ)x“‘@@b‘%’\%éﬁﬁéﬁ?c BIfR/\Y RDAZ— bl & W EBREEBR T
LD BLRIFTREIC T D T
The figure shows the smoke of the forest fires is moving eastward.

1400.0
VEDY 8 BT —2EFESTHEDH

1200 asrenste

o EREICEC KB IRIVF—DEE,
EYTIEALTHETE S,

8000 The figure shows the amount of solar radiation
which is derived near-real time from the

6000 |limawari-8 observation data.
. ¢ bty 400.0
“H@L\ﬁﬁ@%k@ﬁ?%’:#ﬁ IRZ B
EBBERAIT — ALKV ERDOFRICEAL 5N, 2000
The growth of clouds near the eye of a typhoon can be . o
observed clearer by short-interval scan. 605 == = Wim?
80E 95E 1 t 125E 140 155E 170E 175W 160W

2% 10 DR CEATE S, BADBHEE(LIcKY . BRETREY HHFELEL. AMLDEES ES5Z 2T ENAREICE ST,
The shorter interval scan is able to track the rapid developing cumulus clouds and flow of the volcanoes smoke.
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<http://atmos.cr.chiba-u.ac.jp/>

SKYNET, an international atmospheric observation network mainly in Asia, is managed by CEReS.
Observed data on aerosol, cloud, and radiation are published as important basic data for the research
of climate change. CEReS plans to expand its network for ground-based validation and application
research of the satellite observation missions in the next generation.

ABAZIFA=2—DERTA DT,

Mandalgobi BEHICEDITEN TS, CEReS IFHFIC
Dunhuang e :
- @; e QU & L CORELRELTLS,
Yinchuan 2l
" T o ° Chiba

Pune L
Phimai Hedo (main instrument of SKYNET)
limai

Ersth BRI Y T —2 SKYNET DEZEHM CTr
Eeig et N TRy hT—2IcED<

TITE%EEEY B EREFIC, SKYNET 24&DH1%

Locations of observation sites by sky radiometers

Color of dots indicates sub-network in SKYNET.

Hefei Miyako CEReS acts as the central organization of SKYNET

and manages Asian region.

T — 2 MK T — 2 PRI, i EE R 8 5w S HIBEZER T — 2 2 AT 5 728D A & CEReS Gaia
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CEReS has been handling data sharing system CEReS Gaia <http://gaia.cr.chiba-u.jp/portal/>
for geospatial data such as satellite data, map data, research products, and ground photos.

The system has already been connected with University of Indonesia and can be connected with any
research institutes.

Web page of CEReS Gaia
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TR EZE  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 W4.0 x
H2.4m. This facilities are available for radio wave
environmental test, scattering experiment, and antenna
and microwave instruments including spaceborne
instrument ete.

MERERIB 2 DM EEHIE  Satellite Ground Station

2014 FFICHIBRER T B O H] & 7 — 2 3ZEH O |35 &
(A=Y R+ TLARY ISNANVR, F=2EI) VT X
INVR) BN Z—0D9FICRBELE Lz,

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

CEReS DAKERAIZEER: CEReS Atmospheric Observation Systems
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i EJER A7 L@ L, T2 R LTV T,

Global scale observations of various environmental
parameters such as clouds, aerosols, trace gases, and
solar radiation are continuously performed by satellites.
These datasets are indispensable for studies related
to global climate change and world-wide atmospheric
pollution. CEReS is fully equipped with many types
of ground-based instruments for better validation of
satellite data, including the skyradiometers of the
SKYNET, aerosol sampling instruments, lidars, and
differential optical absorption spectrometers.
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B #f4% International Joint Research
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The international joint research by public application was started in 2014.
5 researches were conducted in the first year. Other general international joint researches by CEReS faculty members has

been conducted actively since the beginning of CEReS. And international symposiums have been annualy held since 1995.

[l B2 5Q i . Agreement for Academic Exchange and Coorperation

HJm g€ Sister Institutions \_,

1 2014.12.22 N bF LHEMAE
Vietnam Forestry University

2 2014. 9.25 N b LT JU\HH/LI‘M
The Space Technology Institute(STI), Vietnam

w

i

2014, 6.17 Xk LB 'Jr’\ﬁ) 12 §>

Institute of Ge ()g,rap]ly Vietnam
= /"

4 2014. 227 LNRT 47 ARV ZORY:
Muhammadiy ah’Gor ontalo University

5 2013.12.20 XY S K%
Udayana University

6 2013. 3.19 HIEREABRS W EIIFT
B8 Institute of Atmospheric Ph» sics,Chinese Academy of Sciences

Hifil& T (BPRT)
essment And Application' Of-Technology

—’\

7 2012. 8.18 A ¥ R 7 HKifiraF
Agency For The A

8 2015. 4. 1 FERPAG AR A 7
B#r  Hefei Institutes of Physical Science, Chinese Acadom\:J of Sciences
"W 2
9 2015 4. 1 B2 DVRERAN K AIG R AR él

@
B#1  School of Applied Science, Mongolian,University of Science and Té;(j}golog,\ O

10 2015.6.8 LT TILX VK
Mulawarman University
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9.1 MY Research Achievements

Program 1

i D Sl (R VN, A = B/ A VN
Innovation in remote sensing technology and algorithm

VE— My THIMC X 2 HERBREEIEOMERE & &8I, BHFEOBNTEORAN LIELEMELE HZ> TVET,
RIOTITLTE. TNETHARBNIPIRBETHSTeZ—T Y MOV FilcKVE—r YTV TE
TIWIAVXLZFES S LI Ko THREZ BT D VTV EEX ., R, AN SYA 7 OIS ES IRV
RETOVE-rEY VT EMORGEEH, AN R I K RAEHREM LRz ST/ — N )bix
REBHROWMGEZEDOEHZEL T AWMV E— MYV ITORIELHERREEROAMZHEL X9,

The limit of the existing observation method becomes serious problem in today’s global environment study
as remote sensing technology is getting advanced. The aim of this program is to develop actively new remote
sensing sensors and algorithms to observe difficult targets at the present time. In particular, new environmental
information and advanced remote sensing will be generated by the utilization and the integration of remote
sensing information in a wide wavelength region from visible light to the microwave. And the use of acquisition
of global environmental information including atmospheric one and vegetation one monitored by next-generation
micro/small satellite sensors can be also an indispensable factor for these new phases.

etz T T
Hebe A 7 Tl Y & ZF OISR '

Wtz 22— S HIERERBEEI O 7= DI L MEAFT2ER% . e g,
AR RS ST OB 2 ISR IR A s a it 9
FFELTWET, 71—V 28 B A o PR
BB L —X (CP-SAR). FEHEE OV ERIS i H o
BrREEARE 70— EDTP) T, INHICKD
MR O TR S KT T - Bk, LWHNEDO
WERRAEBOE=Z) VTN TEEXT,

™ Representative achievement 1

Development of Advanced Microwave
Sensor and Its Applications :

CEReS develops several advanced microwave
sensors for unmanned aerial vehicle, aircraft,
and microsatellite in order to observe earth
environment. The original sensor is circularly polarized synthetic aperture radar (CP-SAR) to monitor
global land deformation, electron density — temperature probe (EDTP). In application development, CEReS
develops differential interferometric SAR (DIn-SAR), permanent scatters interferometric SAR

(PS-InSAR) etc to monitor land deformation and subsidence in several countries.

P ARG 2
REHDECH (5km) Z2FIH] U 72 #7220 ARSI IE Odtisea il -
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[T,

™ Representative achievement 2
Measurement of CO, concentration over urban canopy

based on infrared DOAS : )
Long-term measurement of CO, concentration has been

achieved by means of infrared light source transmitted over
the urban canopy.

10
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™ Representative achievement 3
Measurement of CO, concentration over urban canopy
based on infrared DOAS :

Spectroradiometer data are supposed to be removed from
aerosol optical properties, which can bring the precise
atmospheric correction of satellite imagery (Terra/MODIS)

P RN RCR 4
I PERETRIE 2 RO TN A A AHEE -

FLE NA A~ 27 2 % HIW T, L—IC X2 MAGE 7 — 2 & UAV #5345
FEHET RS KB FHIT — 2 D32 T — RO FED Wz 5 1 SR B AL
(BRDF) DY Ial—arz{15/5ikeZ DV 7727 (Y2alb—%) %
PIRLELZ, CNUCKDZTRBINO#ET — 2 5REROFEA/ A A< R
HEEDATHEIC AR D E T,

M Representative achievement 4
Forest biomass estimation by using BRDF :

Bidirectional Reflectance Distribution Function (BRDF)
simulator has been developed by using ground truth data
which are forest structure data by laser and directional
radiance measured with spectrometer on UAV. The
simulator can be used to estimate global plant biomass by
multi-view-angle earth observation data.

P QR RR 5

GOSAT/TANSO-FTS BA/R943 > B 5 DI BRI AT A PRGN
GOSAT/TANSO-FTS 27/ 8 2 R OB AR B Vin b "R Lik#EB LT
AR OYREDGEE G 273 AL ZRFELE Uiz, BFEL
7V IV XL TEBENEBNRAAD =TT — 2 &b, i
BERAADH EFEPED S EZENDIEREA SN H5 T EMTEEXT,
COT—RETRED —fRICRHEN TV,
http://www.gosat.nies.go.jp/

™ Representative achievement 5

Retrieval of greenhouse gas concentrations from the
thermal infrared band of GOSAT/TANSO-FTS :

We have developed an algorithm to retrieve vertical profiles of
CO,, and CH, concentrations from the thermal infrared band of
GOSAT/TANSO-FTS. The three-dimensional data of greenhouse
gas concentrations retrieved by the developed algorithm can be
used to discuss the transport of greenhouse gases from the surface
to the upper atmosphere. These data have been released to the
public from the following web site: http://www.gosat.nies.go.jp/.

NSO LR (5 k) PN F20ali 1oen (b Aotz
ation over urban canopy based on infrared DOAS

EET—ma, E—mam)py) E—mmy )
0.1 020000 0.075 0.1500.00 006 012 00 02 04

£ i

Rayleigh

Band4 Bandl Band2
459-479nm 545-565nm 620-670nm 841-876nm

i |- B e L L BT B MODIS N 7 — % 00 0l
Atmospheric correction of MIODIS imagery based on the ground-observed aerosol model

UAV IE. & % ZihhBIREZ ~ 2k e At

FMEBEET IV ZHW/ZBRDF 22 L— 3>
BRDF simulation by using forest structure model

180° 210° 240° 270" 300° 330° 0 30° 60° 90 120° 150° 180°

170 175 1.80 1.85 1.90 1.95
ppmv

GOSAT/TANSO-FTS D#GRAL N> R CRIHIE e

700 hPa D X % VigEEs M (2010 4F 10 H O H FHE1#H)

Monthly-averaged methane concentrations

on 700 hPa observed by the thermal infrared
band of GOSAT/TANSO-FTS (October 2010).
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" 4 Program 2

R B A N
Integrated use of geoinformation

TOTIL 23T —2EK - G - REZEE LT RKE - BEEO R ZHEL TV RS, FEAMET —<IE,
BREEOHET —ZOWUMFE HET -2 L7 —2ORBICLZBEEE= XV VT FiE BET 21560
K5 BERO BB A E T 9, AT 17543 CEReS DT — 2/ « AT AT LOERICEHEICBID>TVET,

Program 2 aims to promote atmospheric/terrestrial environmental studies based on integrated
use of geoinformation such as satellites, ground observations, and environmental datasets.
Main research subjects in Program 2 are efficient processing methods for big-satellites
datasets, environmental monitoring method by integrating satellites and ground data,
and extraction of atmospheric/terrestrial environmental parameters. Program 2 has close
relationship with the operation of the data distribution and sharing systems of the whole CEReS.

P RERAEARCR 1
Ja— )b b 7 — 2 GLCNMO2008 DFERK

HWERHI 7 0y 2 7 b O—fe LT, LR, 5o ]
VERC BB D17 /17243 T, MODIS 7 — % (2008) ZHW\C. i
HYA XL 15 8 GRIETH 500 m) DF 11— )bt
WK ZFRUE Uz, BERT — 2 G Mk 35 K T CEReS D
R=LANR=IDERENTOET,

” Representative achievement 1
Production of global land cover data

GLCNMO2008:
Global land cover data with 15 arc-second (approx. B 01 ecett ecgentorest [T 08 Hortacoous 7 15 Wetant
500 meter at the equator) were produced by MODIS I 02 Broacieat deciduous forest [ 08 Herbaceous with sparso teestvus [ 16 Bare Area, consolidated (grave,rock)
data in the framework of Global Mapping (GM) I o5 Necdiloat vorgroenforost | 10 Sparse vegetaton [] 17 Bare Ares, unconsolidate sand)
project, and published the data through the website of I 04 Noedolestdeciduous forest 1] 11 Cropland B ¢ vt
GM project and CEReS. I 05 Mixed forest [ 12 Paddy feld || 19 Snowlice
[0 06 Tree open [T 13 Cropland / othor vegetation mosaic || 20 Water bodies
B 7 s B < tergrom GLCNMO2008

P REIRE 2
HFZE [ 7 — 2 DB 5 A X —IC & % F— 23453 A7 L CEReS Gaia OR§EE & HfH :

2012 KRR e LE R Z2 158 2014 I SGETHICE T LE LT,
A YRR T REBICMORYE Grilid) OY—Ne s T AZ—Z A,
EDICHERMDATRET . R T — &, MBl T — &, BUE Hx & QB2
T2 OEBEHAZHEEST 52 AT LT,

< http://gaia.cr.chiba-u.jp/portal/> .J

- Representative achievement 2

Establishment of data sharing system “CEReS Gaia” by
the international expandable cluster system :

Cluster system

Geospatial data sharing/overlay system CEReS Gaia was
activated in 2012 and updated in 2014. The system is linked
with University of Indonesia and other research institutes.

< http://gaia.cr.chiba-u.jp/portal/>

CEReS Gaia
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P RENHCR 3
T —2, BT —2ORH
ALY BZ=TIE, FIEXARHET —2DHE5T ., B BB R

F— 2RI NALTOET, AMLTV3F—27x—<v b i QE Y I s
ERRTF LT —ya v e LT wiki ZER L. 2—FHX0HORT | . B S

Terraccas

WEIIELTVET, r - . MODOICMG in 14 May 2015 (134 DOY)
CEReS DB wiki: i T T
<http://www.cr.chiba-u.jp/~database-jp/wiki/wiki.cgi> X

™ Representative achievement 3
Satellites and environmental dataset distributions :

CEReS has been operating data active archiving centers
(DAACS) for research communities. A portal interface is
also available for users, of which describes released data
format, server’s URL, etc.

CEReS DB portal:
<http://www.cr.chiba-u.jp/~database-jp/wiki/wiki.cgi>
(currently in Japanese only).

mmeecsosncs [l 20 fip site

b= T e

AR - MR T3 & P/ /e o7 chik v o6 5 P/ JFORal/ ot Compouts MOCOICMG! (MODOSCMS, Tera/ MK}
EEERlES = e (MTDOICHG, Agua/MODS)

CEReS DB portal

P KRR 4

ﬁ%ﬂé{%ﬁ%lg‘yb—_:/ : . vop (1yr) Present Climate Tkm ) Rnof {1yr) F"r:sﬂ:n‘ Climate JLDAS Tkm
20134 KO, MR MEEHERHN 70X 7 b EXAM BX T
fek 7o X2 b GSMaP Z A Jj & LT, MakEmEEE TV
SiBUC 5 X G1EWIEE €7V SIMRIW ZfH A EHE 5 T & T
KO FERRER ST A —2 B KON EHEEICB T 2 W82 HEE L
TVWET, BHIEETIC Lido—#HOUM 2 —#E5id 2 72 D
IS =TV T EIT OV E L,

[(EEEEEE ST

558232863536

M

M Representative achievement 4

i : EXAM 7= A J] & U7z SiBUC+SIMRIW IZ X % 1km F1EAEH D,
 Food security package ) , R (2) B RO (h)o HANE mm/year,
Since 2013, integrated research named “food security

package” has been promoting. Food security package is the 1km-simulated results by SiBUC and SIMRIW with forced by
integrated use of fine-time resolution satellite products =AM Ge‘)g(fg t?g}?é?frtlgi?f“(?ioﬁ)o;ae“iﬁlvﬁvan?ﬁg?i?fﬁ%g?
EXAM (short-wave radiation) and GSMaP (precipitation) ° ' e
as forcing data' combined with integrated land-surface

model SiBUC and plant growth model SIMRIW.

P REEHCR 5

7Y T I B B R DR IRIE ORFZERZENC BT % i R -
2012 FRIC TR ACKLEIET O L) (A L7V Z B 270 " i A 1
et O 1) E— bt T (MAX-DOAS) Z#i#Lic. MAX-DOAS S il
12 KB BRI D ARSI O B Z 3 7S 7 OB TR L “
e, BINTEOMM-QRZEMLE LIz, EHIKE, COH EBIIZTHALT
Aura 27— 2 DMFEEZTTV, 2005 4FAD 2014 HEE TORT Y 7HICHITS
BRI DR S PIRIE DR ZE AT 278 BANCHIS NS LE LT,

” Representative achievement 5
Quantitative understanding of spatiotemporal variations in

2005-2014

tropospheric nitrogen dioxide over East Asia : : : p— 71, 0,10 . o)
An advanced ground-based remote sensing system (MAX-DOAS) was o e N ?:Opogjheﬂc NO, vertical
newly installed at CEReS in 2012. Continuous observations by MAX- column densities measured by
DOAS at several sites including Chiba University were conducted. In addition, the ag)g;)rr}je M‘ggﬁg{éﬁﬁg}gﬂ%ggt
instrument and algomthm were rev1seg1 a_nd improved in a large scale. Spatiotemporal 2014, Values are plotted for each
variations in tropospheric nitrogen dioxide over East Asia by 2014 could be clearly 0.25 -}113}’-05%5><g1f10dl-Snlylvalules
analyzed by satellite data based on validation comparisons using MAX-DOAS. B i are shown for clarity,
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& Program 3

BERAREE T 0 s F L
Advanced application of satellite remote sensing

HARZEHICE TS 199 FDTXRXAMEZICELS HRDOHORE HEDDOR " DFEBEIZ 21 HidD
BgFicRe onicfimTd, SRORBEIVE— MV T TR BIARRRRIEDFE R - PR - iR TSR\ Dz
HigL7:Z <OBE B OB EATRIOHRIC SIS £ — b o VT EN ORI H GO M ZHEE T 20BN H D T,
ZIT AT ILTRAABIUMAICEISMINESEELZRFEZREL, VE-bEVI VIO RZ
#h BicBIIBEREM AT, BROoWHEC X5 EERHTEOREZER TSI LZHNELE T,

Realizing "Science in society, science for society," 4th statement in Budapest declaration in World
Conference on Science, is the obligation imposed on the scientists of the 21st century. Thus, it is
absolutely indispensable for the environmental remote sensing community to establish the methodology
of utilization of remote sensing for finding, understanding, and solving various problems in both
scientific and social bases. In view of such background, this program (Program 3) aims at assigning
important problems that must be solved on national and global levels, integrating the results of satellite
and ground-based observations, and advancing application methodology of satellite remote-sensing data
through the synergetic activities of scientists representing various fields of environmental monitoring.

P REMIRE 1
BEVE— Y VKB T VT OBREET T2 VT

HIEREBORNZHR DR LS B HET — 2 ZHVT, 7Y 7RO BREIZEH),
ST BN ITVE LIz, VE—R U7 AR IS - B A~
HABDEERMBIICEHE A2 EE, BRELHOANMERL BRERIC
B3 2B MNMEHICIHERDE, 7Y TEOREZHOKEERZFIHLE L,
HABIEUT, Frsicisir 2 2o di S BRIRIE(LIC X2 KkD@h = koo
WERZIITED, FRICOESTHEARETR AN EZHLMILELE,

Trrigated Area

M Representative achievement 1
Monitoring environmental changes in Asia by remote sensing :

Monitoring of environmental changes and disasters in Asia by
satellite remote sensing were enhanced to establish holistic
understandings of human and physical dimensions of regional
environmental changes in Asia.

P RE AR 2
REMEICBIE NS VAT oS F ) T —DFEE

BRSO FRAR & gk HiE 93k & U CEI MK o /KBRS (FIfEA
i) R BETE Y, (RE ) IS A BB EIE OFEICH D A F
Lteo HUTHERZS AT — 7RIV A =@ LT, BEFERICH TS
T—hbry TG 1 SORMMEREIELUE Lz, B2, BEGEERIC
BLTE, EDEDL LA LIEEHE IS WHEINCE T 2 EHREE 0
FEEICDWVWT, HIEPHAIC XDy Y LthSEROBEWEIMICLE L,

M Representative achievement 2
Realization of transdisciplinarity in environmental issues :

Realization of transdisciplinary in environmental issues was
attempted by employing remote sensing and GIS effectively.
Cooperation with stakeholders was formed in Inbanuma

Watershed, and Fukushima district to restore healthy
environments. UAV. CHzg U7 HIiEH
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P (BRI RER 3

UAS U E— FE vy v T OEM W
UAS(Unmanned Aircraft Systems) Z{&H L7z{XZ2¢m D) € — 2o T
B AR 22 TOE L, Ru—Ic kALY 2eh g Bmo Rz
FERTCHIIRIR IS A, IR IR S A, RTINS ZE AR R A E D
BREGTME N ZMH L TCEE Lz, £izoo KHBBHICEB T3 H L
LAL, NDVI 72 EDFHINC KB KFEOEFE= 2V 7 FifliZzAF UE Lz,

™ Representative achievement 3
Practical implementation of UAS remote sensing :

On demand remote sensing was developed by using UAS
(Unmanned Aircraft Systems). Creation of ortho-aerial
photos, measurements of air temperature, humidity, dose
rate, surface temperature, and application for farming :
activities were established. UAV CfERk U 7o KHIE O 4 )L Y Wi

P RENERR 4

R T — 2 AR iRy — e X
KT —%, AFHEAEE. MODIS/fPAR 7— & I B AEMTREEZE T3 %
FE2MREL X Uiz, T PARIBIE, RO TEMEE 2 /R 9 FEERIC i+
BAMRETH D TOMMPENIEEAFDIFEIEDBALRDNZ < 7% 2 fEIn
NHHET,
REMETEAL 2 —THRFE LR T — X Z21EH LicH LWLER il
FEZRA L. AL T RERORMZHIBELE Lic, HRIWSEEED
NBAEHMERFE LAERMEIC B D % Wit 2 8G9 % FREEIC L > TRME
W —EXEES>TVET,

[ o) Represer.ltative achievement 4 - 4 AN IR
Forecasting of cedar pollen scatter utilizing satellite data: .

New prediction method of pollen scatter potential was developed
by using meteorological data, The amount of cedar male flower
and MODISAPAR. MODIS/APAR image can be converted into
an activity index of the cedar forest, that is the higher this index
increases, the more amount of male flower cedars would be
expected.

The Weather News Inc. in Japan made use of this method, starting the pollen scatter forecast program on TV. The
information provided through this TV program is useful for many people suffering from pollen allergy and also
companies making products related with this disease.

P REMZEE 5 <Current>

KIRET DS & LT DL —E R Kk H ﬁ ﬁ

RSN 5 ) L OO R N ORI 2472 AT L R SR 1 e AgtAssocebons  Aor. Fedrations

B BEEMORHR & TR b HIKIC SRS B B 8 R ik iepasion | Sraccere” | e — e
HESEL % L72, : '

BRI 2RI 5 O S RREE &V 5 a1 YT SOk e ¢ P——— -
DEMO, KUEZBNC T @0 H & LT ORI & 2 of 1k :t:a,z:g:fdsio,::l H Adjustment of estimated yield ‘
T3 C LRI O— VA B & AR E I D AT, l"m“mm e

™ Representative achievement 5

Agriculture insurance as adaptation to climate
change toward the sustainable society :

New method of damage assessment through estimation of rice yield was formed by spatial information.
This method can substantially contribute to reduce the time, costs, and man power which are necessary 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 this achievement leads to more
precise damage assessment, which finally could help the whole world to be converted in to sustainable society.
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B Rl iEhac X %% Grants-in-Aid for Scientific Research (KAKENHI)

HIRTRSCE: - TSR RETG A 35U B 2242 « ZO0VE D LD FAED T DB -(FLfiisE (B) )

Rural Hydrology — Geography for restoration of life in radioactively contaminated area —

B DHERBIN 2 > 5 — 72 R U fe bR w22 & i Bl JE o L2 @ D g (E Tzt (B) )

2015 4 4 ABIE (As of April 2015)

Study on chemical process of Arctic polar stratospheric clouds and stratospheric ozone by multiple space-borne sensors

FifE b2 7 ERHIERICERR 9 2 ERL R Y A TR (£ T0%E (B) )

Risk assesment of caostal erosion caused by great earthquake at the Nankai Trough

INAIR=ANY R VA A=V 2 T2 K B RZIGRSAD I (PRERIIBTEFITIE )

Visualization of gaseous air pollutants by hyperspectral imaging

S L= 7IC BT BTN D K FB KUKEIC K 2SRRI 2 w5t

Research and development by landslide & flood use of satellites to predict and reduce the
occurrence of landslides and flooding

EMS D728 D HE 7 — 2 iRz it 2 R 7 L O

Development of a ground-based system evaluating uncertainty on solar radiation data
for EMS

RS IEGE RIS S R ARRIE R IR 58 & RSB DY

Planning and preparation for validation of the atmospheric corrected reflectance

SGLI ZABINIC X B M4 T 7 3 AIEEL - NA A< AHEE T )V TV X LOBFE R X OHGEE & S HFIHICEE T %
et

Development of above-ground biomass and vegetation roughness index algorithms using
SGLI multiangle observation and investigation of validation and applications

HHE MR D 7o 8 DEIEIHHRIEFIEANDHTE T — X Db 25

Application of satellite data to agricultural insurance for efficient assessment of damage
assessment

BRI [0 7o R A 725 U Te BTk C o [RBRIN B E 35 & OV 37l DRl

Food Security Package: Utilizing high frequency satellite products with integrated land
surface process models

WRET—2FEARAC L DT D7 O T HIYLRE. A X iR IR ORI

Study on the Characteristics of CO, and CH, in high emission regions in east asia by
utilizing multiple satellite-borne sensors

IR ) REAR iR B
(HBRE AR EN IS
B Rl BT /1 2% )

JST(SATREPS)

[EIRIF) R R R B
JST(CREST)

EIWF ) e H s
(HHERERETZZEHBIAIS v >3 >)

JAXA(GCOM)

EIWF) e 2 B AR
(HIBRERIEAZEHBIAI S v >3 )

JAXA(GCOM)

ST
CHER A ZTERD)
MEXT

REEA
(e R A Bt AT D
MEXT

R RSUBEETSE
(KEFET V=V A ) A= 3 VAIIEE)
AORI, The University of
Tokyo



HUBRBIHIR R 7 — X Ol MEEEENC & 2 SRR AR B A T+ — LRSS

Establishment of practical human resources development scheme through ground
based verification activity for Earth observation satellite data

FERRENA IS—ANRT 7 )V 7 A F 1T K B BERIEE BT OB 7&

Development of environmental monitoring techniques by means of high wavelength
resolution hyperspectral camera

L—Y =3I X B RN AT & O L—Y =D EAER R MRS T TEIC B9 % Heffifty {58
Laser spectroscopic analysis of isotopologues with efficient combination of between the
laser beam and sample gas volume

BN NET — 2 KB “LIREB KU A Z EH 7 )V T XL DAL

Improvement of retrieval algorithm of CO, and CH, from thermal infrared spectra

FLFIIFZE4  Supported joint research

SKYNET i F&II#EIC & % GCOM-C Z7 V)L « & - it 7’ & 7 ks OGEE
Plan for validation of GCOM-C aerosol, cloud, and radiation products using SKYNET

ik, L—2&, Hi EBHNC X 2 0iiEEFE OBl

Synchronized observation for the detection of convective clouds generation by
satellites, in-situ radars, and ground measurements

AL A HIERERES SO WAL 70 75 L - /NIRRT & % KBRS B O B -

Integrated earth environment diagnosis program : continental scale land deformation
observation using small satellite constellation

T4 T A X —Hli FERED 7z 8 DEF I T2
Field experiment for technology verification of vegetation LIDAR

SR < IV T T v )bz Tz GSMaP RIS E ks O

Accuracy improvement to estimate GSMaP precipitation area by multi-channel data
of geostationary meteorological satellite

UAV & HIE TS & U7 — Z 81 O ML

Aerial survey using UAV and validation of data accuracy

BRI L —4 (SAR) & A7 L + SAR Bf§5 S ALY 7 T+ DFFE & 2 DISH

SAR system and SAR image signal processing : software development and its
application

STHRES
(TRl AR 2R e ED
MEXT

IR ) BB B
JST(A-STEP)

KB H ekt
BiFE « T V=T ) VAR

TAIYO NIPPON SANSO

) FHEATASHT S B e
GREERN A A B
HREIv>aY)
JAXA(GOSAT/GOSAT2)

2015 4 4 ABIAE (As of April 2015)

IR ) e T2 S AR
JAXA

AR RS L
JRC

A YRR TG )R
LAPAN

[EIRT) T2 T e i FE RS
JAXA

[EIRIF ) 22T e i FE RS
JAXA

=ETVUTNT I &t
MMTEC

HA SRR AL
JRC
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t % —E Director

LR EHX
a2 —F
T

Yoshifumi Yasuoka
Director
Dr.Eng.

VEeE—hE2I VT, IGHYE
Remote Sensing, Applied Physics

B EHE Faculty

N
0y e
& A%  Hiroaki Kuze
£ Professor
'i % h Dr. Sc.

KRV E— bRV T, R&RERBDCEEH
Remote Sensing Engineering, Sensor for Atmospheric
Measurements

Y77y h Fhxa A ARV T43

A%
i (%)

Josaphat Tetuko Sri Sumantyo
Professor
Ph.D.

RATZAEYE—hbro VT

Microwave Remote Sensing

eI
i (B2

Atsushi Higuchi
Associate Professor
Ph.D.

IKSCE, RS RKBERH AR
Hydrology, Satellite Climatology, Land-
Atmosphere Interactions

AL =t
A

i (H22)
Hitoshi Irie

Associate Professor
Ph.D.

REYE2E, RABEIRYE | KRBT £E— Ry

Atmospheric Environments
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Akihiko Kondoh
Professor
Dr. Sec.

K, BRMIEEZ:, RS & GISICKAEREETY > F
Hydrology, Physical Geography, Environmental
Modeling by RS and GIS
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B
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Yoshiaki Honda
Associate Professor
Dr. Eng.

HERERGE A T2, A
Global Environment Evaluation Engineering, Satellite
Botany
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R

i (%)

Chiharu Hongo
Associate Professor
Dr. Agr.

BRVEEARERZIN) T— N v v, 2RISR
Environmental Sciences and Food Production by Remote
Sensing, Implementation of Spatial Information

Ml BEA]
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TAd

Koji Kajiwara
Associate Professor
Dr. Eng.

R, LB

Satellite Botany, Information Science
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Atmospheric Chemistry, Satellite Remote Sensing
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L (H)

Naoko Saitoh
Assistant Professor
Ph.D.
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s &
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i (H)

Wei Yang
Ph.D.

Assistant Professor

IKEREE - fEVE— eV T

Remote Sensing of Water Environment and Terrestrial

PIEARER « SUBEBUETZER T
Biogeochemical Cycle and
Climate Simulation

FEMIKSCF, KA T
Land Surface Hydrology,
Water Resources Engineering

BEHINGE, VE— RV vy
Radiation Budget, Remote

Vegetation

®EHE  Visiting Scholar

\ ) BN T B A
B Aok BB HIBREREE e > 2 —  EEEREE M &
Kazuo Mabuchi Visiting Professor Center for Global Environmental Research

National Institute for Environmental Studies, Specialist
. =y = PR eI
S B BISSIZETT KERREI > X —
Kenji Tanaka . Disaster Prevention Research Institute, Kyoto
Associate Professor University, Associate Professor

O & A RIS IR

. . Visiting Associate Japan Aerospace Exploration Agency (JAXA), Invited
Hideaki Takenaka Professor Researcher
S A
Fr RS ZEMAA
Sh R Visiting Research

ERRTIE] lageye Scholar
Chandra

A Adjunct Faculty

Sensing

WREVE— M VT, ik
BRIRZZH, 7V X LBAYE
Satellite Remote Sensing,
Global Environmental Change,
Algorithm Development

B B TRt Bz et

Toshiaki Takano Graduate School of Engineering  Professor Radio Science

e SR TRt Bz WS AT LR T

FumioYamazaki Graduate School of Engineering  Professor Urban Systems Safety Engineering

AR e AR Bz HUBRPBISZ, EIRSEE R

Katsumi Hattori Graduate School of Science Professor Geophysics, Natural Hazard

e Bl =22 TR B L—HY—VE—btrI VT (BMREZZD VD)
Akira Kato Graduate School of Horticulture  Assistant Professor ~ Laser Remote Sensing (Forest Monitoring)
FHT#E  Academic Staff

R E SERAIIE T T

Nobuyoshi Imura Assistant Professor Space Engineering

/NP R SRERIJES AV E—Fe v T

Yuhsaku Ono Assistant Professor Remote Sensing of Vegetation

By Eah RHEBH KRB E— vy vy

Naohiro Manago Assistant Professor Atmospheric Remote Sensing

(UN]EEREF 3 RHEBNA L

Akinori Yamada Assistant Professor Cosmochemistry

FEEiFZ%E  Research Fellow

[ N SRERUIA=!
Hiroshi Okamoto Research Fellow
SIS M FHTRIZEE
Koich Toyoshima Research Fellow
A i RHTRTZEE

Toshiaki Hashimoto Research Fellow

WFZERIETZE e Research Fellow

KRBV E— b2y
Atmospheric Remote Sensing
VE—REry T, LS
Remote Sensing of Precipitation, Tropical Meteorology
VE—btrI T GBI

Remote Sensing (Geometry)

TN R W (DERIIPIER) AR, REEF) Y —
Buhe Baoyin Assistant Professor Physical Geography, Vegetation Modeling :
/NFE - FITT Fshm (WFCRERERTL & ) AU E—FRT VT

Toshiyuki Kobayashi Assistant Professo

r Forest Remote Sensing (Oct.2015 ~)
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FAFD 38 4F 4 H
A 5144 H

MERI61 44 H

FEC T A 4 H

THK 16 4 4 A

SR 22 4F 4 H

April 1963

April 1976

April 1986

April 1995

April 2004

April 2010

Historical Background

A S TRIR O 22T A ) ki
[RIRE T AR ) IS bRl GBS 5 i
PSRRI i TGN > & — ] I

MGRRIIBTZEE > 20— DIBELL - firfnE i, EFEERI bR
ITHERPREY £— b2y v Itk 2 — (CEReS) | & LTHEE

ELNL KRBT

HEFIA - HEEPLN G £— bt 2o v ) ISRE

Institute of Natural Color Technology (INCT) was established in Faculty of Engineering
Division of Remote Sensing Image Processing was established in INCT
INCT was reorganized to Remote Sensing and Image Research Center (RSIRC) as an independent center

in Chiba university

RSIRC was reorganized and expanded to Center for Environmental Remote Sensing (CEReS) as a joint
research center for all universities

All national universities including Chiba University have been changed to “National University
Corporations”

CEReS has authorized as “Joint Usage / Research Center” by Ministry of Education, Culture, Sports,
Science and Technology (MEXT)
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Center for Environmental Remote Sensing, Chiba University

1-33 Yayoi-cho, Inage-ku, Chiba-shi, Japan
TEL: +81-43-290-3832 (office), FAX: +81-43-290-2024
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