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Program 1 : Innovation in remote sensing technology and algorithm

The limitation of existing approaches has often been recognized in the course of the Earth environ-
ment studies using remote sensing. In this program, novel sensors and algorithms are explored
in order to establish remote sensing methodologies that enable more in-depth and comprehensive
analyses of various targets including vegetation and atmosphere. In this way this program aims
at the innovation of remote sensing through such activities as construction and operation of next-
generation satellite sensors, and the integration of wide spectral-range observations using optical

and microwave remote sensors.

<Short term targets> (2-3 years)

« Environmental applications of circularly polarized synthetic aperture radar (SAR) data/

_1_



preliminary design of SAR onboard unmanned aerial vehicles, airplanes, and small satellites.

* Development of microsatellite GAIA-I for ionospheric monitoring.

* Development and validation of algorithm for retrieving greenhouse gases from satellite-borne
sensors.

* Development and practical application of novel remote sensing devices that enable innovative data
acquisition.

+ Atmospheric sounding by combining satellite and ground-observation data.

* Activities for next-generation Earth observing satellite GCOM-C: Establishment of validation
methods for the visible and near-infrared data/algorithm development for the GCOM-C standard
products including biomass index, water stress index, shadow index, and vegetation roughness

index.

<Middle term targets> (6 years)

The goals of this program are the integration of wide spectral-range observations using optical
and microwave remote sensors, and practical applications of innovative remote sensing to global and
regional problems.

* Development of unmanned aerial vehicle and small satellite for microwave remote sensing and
their application to Earth observation.

* Feasibility study of air pollutant and other atmospheric minor gas retrieval from geostationary
satellites.

* Information retrieval of environmental information by means of next-generation satellite-based
and ground-based sensors, especially aimed at the atmospheric and vegetation monitoring.

« Implementation of validation and various data applications of the next-generation Earth observing
satellite GCOM-C.

(FARAB &R 24 FEE DMK R]
1.1.1. ARESHERADOL —FBEHEREUBAMBEORE Y77y MARE)
(2]

BHA0OL—4 (SAR) [ZZBMtE 9T, 2XRE, BRTHHATETH D, KD SAR >4
FEHRRE (HH, V. HV, VH) T, BICERRTHB LN\ RIIERBICHITZ 7757 —0ENDER
FTRECKEEZITTNS, B 1.11-1.DKSIE. AARTIE. JO—/NIViRZE ZEE T 2 7-0HIC,
MAiREESHEOL —4 (CP-SAR) ##/\EIA2 (CP-SAR uSAT) #BRL T3, K 1.1.1-1.1°C
DINBRBEDEHETT, 0D CP-SAR U Dt ERIFRERD-HIC, AAREILIRE IS KBEEAM
o UX-1 AL (® 1.1.1-2. 38),

1113 DK SIS, CP-SAR U HIEARE (KIEXTIFEHE) 2R EL T Ll blEmELx
BEFICRET D, COMT—IE2RETRIEICE - T, WER. BAX. FILNARE, BLRHE
BEMETDIIENTES, CPSAREVHIEFZIT 4 TEHTHY., LN RDOF+—T/)NIVAT,
PRF ' 1,800~2,000 T# %, AL TIE. CP-SAR > H (3%l #E8. I /U MNIEHEINTL
%, COMBEUHETIVN T2 —LDORBEERBICHITEDT7 75T —DE&EICKDIEEEERTE,
Ff. SOEVHICEST. SRBELER/ A XADBREBDIENTZZLHHFT 5, CO/NBEFRIC
CP-SAR > U % E#H T 28ilC. AARETIE 2 Y Dith EREEFRERAD CP-SAR EHEAMEE UAV
JX-1 (CP-SAR UAV, ® 1.1.1-2. #388) t£BI%L. 2013 FE 8 A 29 BICEREEEL/IBERHBICTR
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BRITULE (B1.1.1-2) B1.1.1-4. DK SIS, KAREDOKRBEAMBREIHRALARI Vv 3> DD
IS, BMARBREUEBEHTEZIENTEET, £z, BAMBKOMEEELT B7=HIC, h—R> DY
ROwMIEBBEENREBEEL T, IX2HTEMLE (B 1.1.1-5), S RIBEA. BRERRED
eI, REBMERBRENDI VY 3IVNTEDRLIIC, HLALMEDLEZTEZFETH D,

% 1.1.1-1. SPECIFICATION OF CP-SAR
ONBOARD MICROSATELLITE

Altitude 500~700 km

Inclination angle  97.6 degrees

Frequency / 1.27 GHz (L Band) / 24 cm
wavelength

Polarization TX:RHCP + LHCP

RX : RHCP + LHCP
Isolation TX-RX : > 30 dB

Gain / Axial ratio > 30 dBic / < 3 dB (main beam)
Off-nadir angle 29 degrees (center)

Swath width 50 km
Spatial resolution 30 m
1.1.1.-1. lllustration of Circularly Polarized Peak power 90~300 W (PRF 2,000~2,500
Synthetic Aperture Radar onboard Hz, Duty 6% : average 5.6 W)
microsatellite (CP-SAR SAT) Bandwidth Chirp pulse : 10 MHz
Platform size FMIimxImxim
Antenna size Elevation 1.0 m x Azimuth 4.0
m x 2 panels for RHCP and
LHCP

CP-SARXvw¥ 3>

CHCPSARIvY3VDERBHNEERREDHIAICE Z2ERMAREL ZDCANHERTH D, ER
ARTIE, HHRERBICLSEARE (BRREEERFEREST) (CKDHRLGEHIROBIEL BB DR,
BRRREICEZTHEMAOL —4 (InSAR). #LtBROEMAZE. BAX. FILEAREDHRRLE
BOEM LB ETDIFECTHD. CCTlE HBE. BXK. BARTIFEEER EICK2EARBEDEELE
BREBINETEITFETHD. oo COBARBEIVEREBLULBREZ., IEROEMRRBEDEITIER & LR
BRNTIFETHD. COFEZBARRICKZIEBOES. BET—4% DEM) L EDHEICKAT
5FETH D,

CP-SAR UAV MERfE%4 K 1.1.1-3.[CRT. CORNSHMND K SIS, CP-SAR > HH RHCP
FZIELHCP hS—DDRENHAEZFEL T, #BEICEEL SN, MREDOKS (RHCP & LHCP) #%[E)
BICRET S, COMESLY. #th. BAX, FILMARE, BLRBEREHETE, RBE DBER
5 ABEITEZFETH D,

B 1.1.1.-2. CP-SAR ground test of Josaphat Laboratory Unmanned Aerial Vehicle (JX-1) at Fujikawa
Airport on 29 August 2013.



B 1.1.1.-3. Principle of CP-SAR sensor onboard UAV
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X 1.1.1.-5. CP-SAR &M UAV JX-2
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1.1.1.-6. Block diagram of CP-SAR UAV system

1.1.1-7. FRARED CP-SAR LV HDRA >V b H—=y b (D—F=UTLU%5—) [CLD
h b REFRERDERTF

CP-SAR L Y DICARRETIX, BRI DL T2 IREB. KEER. SKELBFHDE=SY
VIREICIATBTFETH B, IcEZIE LMFBOT Y EY JTTIE BRIKRICEK BHRME RN
S #E. Y J0-7, BHICHIFEEKDRREECLEDEZI VL JICRATEFETH S, K
BERTE. CotrY2J0—/IUitaaZe), XWEEREDOHITTFRT B FETH 5.

CP-SAR ¥ R T L

1.1.1-6. [Z CP-SAR UAV DY AT L%ETRT, CODY AT LIERITHE R T L, Z>R—KD>
Ea—4, 7LAMNY « OV RT=HNV RIS T, REBHE. € PRENSBEINTING, R
THIEY 2T LIEFEBHEBRRITED 2 —IHSBRIN TS, 7>R—FI>Ea2—4(3 CP-SAR
UAV DR TY A7 LOGIEICERT 2, 7L XMY « O RT—=HN\VRUVJE S £l X /Y
R Tith b &BIET B, BRBEFIEIBUMZEEE (IMU) & GPS #ERT %, Tt Y& LT, CP-SAR
ERTEN. SOOIy IVTIINAN=ARIMVAAS, GPSSARREDLEBHTEIFETH 5.
CP-SAR > HI3F v —7/NVARER, ERETY1—/l, BRESUETY 2 —-IVHhSEBRINT
W3,
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1.1.1.-9. Chirp Pulse Generator and Image 1.1.1.-10. Chirp pulse output of our system
Processing module for bandwith 50 MHz.

1.1.1.-6. [ CP-SAR UAV 70w I R%ZRL. UAVEIT X N E2DDMEBET X MHS1E
ENTWD, UAV 5 X2 ME CP-SAR, RITHIES R 7L, TV IUHIEEENSERIN TS,
CP-SAR LY HIERF Y AT L, Fyr—T/NIVAKLESR. BRESUIBY AT LHISEBEINTNS, 2
DOMEFEIT A MICP-SAREVHDEZS U > JEBRESNERA. RITHE - SREZHV >
JD=-OIERT %, BRICKEBRDY AT L%ERT,

1.1.1-8. 8K 112 [SRTAEHD KL SIC, CPSAR VYD RF VR TLERIIEZFEETY 21—
WERT, BERKIC, COVATLNREEZEOY TEV 2 —IUSBRINTWD, XEYTE
VA= IVDANEFIC. R—R/\> R DC~150 MHz # £ D F v — 7 /UL ARKLE RO Inphase () &
Quadrature (Q) DEESEEHET B, Fvr— T/ AN ERKE 1,270 MHz ICERAIE. COXZFEY
AT LDRERBDEERH 1,270 MHz + 150 MHz TH B, EEV AT LOFBFa1—=> 71%5573\
1.2, 3, 8 16 X7l 0~—-31dBICKETDIENTES, ZES[OMNEBFa— JHEE
2, 3,8, 16 x 2%7:I30~—-62 dB TH >, BHiEIES (PA) HN/NVRXEEHS0 W (aix)\ ;z
EHAR 10us (]RXK). duty circle 2 % (RK) 2HNT D, EZERDORAvF> J&RE (RHCP &
LHCP) HEAXRHMIC 1us TRA2Us THD, 7V TFHFBHHNE 1.1.1-10. D& SIS, ZIVAREER
BT BHIC. LHCP & RHCP BOARKEYA VO MYy FPL—P> T SEBREIN TS,
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1.1.1.-12. Imasges of linear and circular polarization

1V ISTRT KIS, EREVRTLEIERF VAT LDOY A XHW250 mm, H100 mm, D300 mmAH®
SERINTL S,



& 1.1.1.-2. CP-SAR UAV SPECIFICATION

Parameter Value
Altitude 1 to 4 km
Freqguency range 1,270 MHz = (25 MHz) (Max 150 MHz)
Baseband range DC to 150 MHz
Pulse transmission output power 50 W, Pulse width 10 us (max), Duty circle 2 % (max)
Polarization TX & RX : RHCP + LHCP
Transmission system gain + 47 dB (min)
Receiver system gain + 60 dB (min)
Gain flatness + 1.5 dB (max)
Receiver noise ratio 3.5 dB (max) @ + 250C
Modulator (RX and TX) QPSK
Output higher harmonic wave —30 dBc (max)
Output spurious —60 dBc (max)
Transmission system gain tuning function 1/2/3/8/16 (0 to — 31 dB)
Receiver system gain tuning function 1/2/3/8/16 x 2 (0 to — 62 dB)
Impedance 50 Q
Transmission system output VSWR 1.5:1 (typ.)
Receiver system input VSWR 1.5:1 (typ)
Transmission system antenna switching speed Tus (typ.) / 2us (Max)
Receiver system antenna switching speed Tus (typ.) / 2us (max)
Transmission system On/Off speed 100 ns (max)
Receiver system On/Off speed 100 ns (max)
Power voltage DC + 28V (DC + 25 to + 35 V switchable)
Current consumption 5A (max)
Temperature + 0°C to 45°C
Saving temperature —20°C to 80°C
RF connector SMA-Female
Power connector N/MS3102A10SL-3P
Control connector D-Sub-37P
Weight 10 kg (max)
Size W250 mm x H100 mm x D300 mm
Pulse Length 4.33 up to 47.63 us
Off Nadir 20° to 60°
Resolution Tmto3m
Swath Width 1 km
Antenna Size 0.75 x 0.2 m (4 panels)
Axial Ratio <3dB
Antenna Gain 14.32 dBic

1.11-9. M CP-SAR VY AT LDF v —7REB L BIRESHNIBOEY 2 —IVERT, KR TIL.
UAV ORITEE. Z2REICBEBNICAETEZESZLIIC. COCPSARDFv+—T/INIVARE/NV Rig
EHETEIFETH D, oo BT —FE2RETDEHIC. TTTSSD XEYAEAT S, CP-SAR
LOHDBAE—REL T, KZEEROKIC, BRE—REET—IDREDLTZE R LIS NT
X 1.1.1.-10. 5’/\> R 18 50 MHz T, D0LAEKE 1.27 GHz DF v — T /NI AREBDOEAH/UV R &R
ER



CP-SAR E#iEAMZERE (CP-SARUAV) YR T LA

AMED UAV SAR Y R F LMR—0O— R 25 kg T CP-SAR, GPS-SAR, ## GPS Z 7- (¥ GPS-
Radio Occultation, 2t THB/N\AIN—ARI MIVAASBREDERBE L YAIEEHTEI3FETH
3, D UAV ORITOIRELRSED 1,000 m~4,000 M TH B, 3 1.1.1-2. M CP-SAR & UAV D1t
RICRT K SIS, POEKE 1,270 MHz, BRRE 1 m~3 m, /NVADEFHEIE 4.5~48us, /NIVAD
N> Rig~150 MHz, 77+ 7« 7H 20°~60°, &BIE 1km, 7>TF+H 44X 15mx 04m (4%
RIV). P TFHEHE>S 80%, PRF 1,000 Hz, E—2EH865W (B 1km)~95 W (S 4 km)
THd, AARTIZ. SE2MUATORITRREZTEIFETCHDINT, RABHANE50 W THD, EF
EP>TFHMNLHCP E RHCP D7 > T Mo ENTILND, COLHCP &£ RHCP 7> 7+ TREX
N/NIWRAELY, BRREEEAREESUCERREORISFEEZRABETSIFETH D
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Fig. 1.1.6.1.-1. ADCL data observed on 10 Mar. 2013: (a) slant-path lidar data (532 nm), (b)
scattering coefficient observed with a three-wavelength nephelometer, (c)
picture of dust haze scenery taken from the CEReS observatory, and (d) a
microscope image of dust particles.
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Fig. 1.1.6.1.-2. Comparison of aerosol extinction coefficient observed with a ground-based
nephelometer, MAX-DOAS, and a slant-path lidar instrument. (a) Scatter plot
between the MAX-DOAS data (476 nm at 500 m altitude) and integrating
nephelometer data (550 nm), after cloud screening of MAX-DOAS data during
August 2013. (b) Comparison of the three different methods on 9 August
2012.

BEELBRLU-HDTH B, 54 F—& MAX-DOAS TIFFELUL 1=-BERIZEHHR SN TULBH, EEEEK
DfElIE MAX-DOAS NP U AREZELKB- TS, CHOREBEL T, 54 F—@FICHIFTDNvITS5IR
DELSIEPERYBEAKROEED, BESED MAX-DOAS T— I THORENEMFREL TLWB I ENEZ
Sh., 5%, RAETO>TVWLK I EHIDETH S,

1.1.6.2. M EAERBT—F2FALEFERICHSIFIRKSERRED 2 RTXVES T
CERE. llham Alimuddin, EF@E35.A. AtH%88)

BRI O ZBRCRE. i FIKYE (suspended particulate matter, SPM) 72 &3, EHAR
BROBRERDIEN. [UEZTEBCHREREZEZRIZT, COMRTIE. FEMFICHIFT28 20 =%
DEEHAMS (—RESLUBBEHARFE) O 1 EHORBTET—YERET— V&ML, &8
SBEAMEOEEHZEL. BREZEL. 24 BREAZEESHRE L EHICFHNDIE 2 XTI Y 7L LT, REH
ERMBETH S NO, & SPMICDVWTDRER% Fig. 1.1.6.2-1. 8L U Fig. 1.1.6.2-2. IR T, NO, D
%6 (Fig. 1.1.6.2-3). B}EHKBOT—2E. —REOT—F LY LEVMEOLNH S, HHERD
& RREBFEBL. EUDTREXDEBEN RIS, BRBICNUST RXDBEFREHELL>TL
%, NO, DZHBEEBRTHDICENS, RBEDKERGAICHEVWTRENE <RI LERE
LTW3, WTNOEAMSICEWVWTH, 2ARICEICSREMEL. RFBENSIMERANESNTEY,
W EAEBICSVWTIIZZ=DENERBATOSREFTROEZENKEN ENHEEIND, SPM DI5Z
& (Fig. 1.1.6.2-4.), HIFHIRE(L NO, DIFEIFEKREZ L IFRWV, ZEHZEEHE L TIE2 /. 58, 8 A,
11 BIZPPESRENMNENTLSD, ZOMORIHERXZDBVIIRSNTLERL, EABEDOBRIIC DL
TlE. BFEBRNZKFET2HRA@EHSAHNREZAD EFRBENS(RB I Lhhh > RABLS
EZNRIE (DOASE) THEHNICAEL - FHIBRELLRT &, ZBILBROHMNLZEICEAHN >
TR 2782 DOAS BIEDEIEPLPEDHICRZH, BREANELRDEDEL K —BT 2, KARTR
UTeFAE. $&. BRADEBHEICSVWTARSRICKLDHBEOEFEZ BB L FBmEtEs £ITJERT
TRHLDEHFIND,
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Fig. 1.1.6.2.-3. Annual average of NO, concentration in Chiba City in 2011. (a) Comparison
of the values observed at 20 general stations and 7 roadside stations. (b)
Two-dimensional distribution of NO, concentration. Higher pollution appears
along the seashore of Tokyo Bay, indicating the significant contribution of
vehicle exhaust.
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Fig. 1.1.6.2.-4. Annual average of SPM concentration in Chiba City in 2011. (a) Comparison
of the values observed at 20 general stations and 7 roadside stations. (b)
Two-dimensional distribution of SPM concentration. Spatial distribution is
rather homogenous as compared with the case of NO, distribution shown in
Fig. 1.1.6.2.-3.

1.1.7. GOSAT BBRAZARI VNS DZBLRETOT7 7 1 IV DSBEBLEFEDRE & M AIRIAR
MICDOWVNT (FEEEF)

GOSAT (Greenhouse Gases Observing Satellite; ;1B\ E) (. 2K TRIBBKIICERER
RARZBAUNTZLE2BNEL THEINLBFBETHY., BENRARADBEZMNZ7—UIHK
£t TANSO-FTS (Thermal and Near Infrared Sensor for Carbon Observations) % £ & L T\\ %,
TANSO-FTS [£. f@RRANBERAEY (V> K 1-3, SWIR: 0.76, 1.6, 2.0um) &#FNERBE N\
YR 4, TR 55-143um) D 4/\> FHASEREINTIVS, GOSAT O TIR/\> K5 ZB{LREDIR
EZ70774)bEY NU—/\)U (BY) 257)ITUXLICIE N XBRBICEDWN-BRESERT ZIER
R RS ERERETE L (Rodgers, 2000] #RAWLTL\S [Saitoh et al, 2009], —B{LiRED) AU —
JNVICIEEIC 15um DZBLREZEDORIIRFEAVNTHE Y, TBORENDELEDOHICHEBENEIIC 10um
D_BILREORIRFHFAL TLWB, GOSAT D TIR/\Y RIFARY MIVRENEFLER+HTH Y.



BTN FRBONE DT —F EDHEBEN DS, TIR DMEHEEARS MVICIZ 15um HEICKICKE
BWINA PADH B NN D> TNB [Kataoka et al., 2013, KL TIE, TIR DHMGHEE A RS ML
ICBENDNATF7RABEED MU—=/)URRICLT, NM PREZRBEUVLBNS ZBILREDREXELRT
B3PIV XLERRELUT,

BRELEYNI—=/)NWZIVT) XLTRBINT: TROZEILIRET — 4 %, GOSAT & miaET
BoONT-MMZEHEER D _BLiRET—4 (CONTRAIL CO, T—%) [Matsueda et al., 2008] & LHLEL
feo 9. HBARETHREBIIBONLT 9% (ZTRILREZO774] ERBHMLU. TROZ#EIL
REZOT7 7AWV ELRUEBRER 1.1.7-1. ITRT, MBOZFMNA 1 % BEICNRE>TNBI N
Hhrd,

15

)

Altitude(km

-15 -10 —I5 {I) I5 10 15
GOSAT-CONTRAIL(ppmv)
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ZIF05% KiE) #mL TS, &5IC. TRDLEECO, T—FDAN, FRATRINTWLWBY MY —
INIVICER U - ERBERND L2 CO, T—4 (NESHZEETIVOEHE) LV, BROLZEICREDE
EREARZTRLTVWB I ENhh 2T,
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ML DIREERBRN S, AMETHREL L ZBRILREZDY b U—/NIWP IV T XLIE+HZTHEEEL TS
CEEERIBENTE L, kS8, AMRBIZBBEREBEZROAERBFEE, ENTEDOEEH
RHARD—EETH D)

HEF - CONTRAIL DZBRLIRET —F 3. [KIRARFADIRE, FXK, EMREAEMOTHRK VIR
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1.2. 70459542 BRESTIOTS L

(B E]
BRKESTOTSLIEET—IDEM. s, 2EE2E#HE LT, EICARB - EHOBIREATEHET
%5, MYRST—HIFERAUNT—45. LT -5, ARBERELVTODRET -5 THD, £707
FLICEENZEELGHART—VIE. BET ORI - AR, BALREET—IDHNERORVUIEF
AN, BET—IEMLEDT—IRBICLIREBTZS UV IFEOREE. BLVEET—INSD
AR - BEEREBBROMETH D, BP. AT/OTSLIECEReS E L THEET—H AR (VL 5tE
BTF—HIN—AEEBRER). £BY AT LNER (CEReS Gaia) [CBZICREGRT 5.

BRFES 70T 5 LDOEAS KUPHREMBZEIUTDEY TH S,

(R2HA S S U'PHADER B1R]

(RHABRE) (2 —3%)

cBIEKREENRKTO 10FEULEDOT—5ty FDEfE. KIE. SRIELETV. ZN50T—9%0
92 (VL),
BUESRE2T—Y5PLELT, BICHBEARBOSE « U MU=/ NIV JEERBIR2T—FICKPES
BEERL. KKROY—LLRAEZS UV T%2RTT 3,
cBEFTIEIO-—NNIVEBAEBERT —Fty b, THBEBET -5ty ME MMOBEFREMARICERR
T—5ty MERE#ITT B,

. HIRZERY T — S BFEHLHE T X7 L CEReS Gaia DEAXY R T LREBET 3,

(PHIBR) (65)

OIKERARET — 5. & KICERMBGAFEET —HDER. RE. SELZREL. KREDOY—
LLZEZS IV IORBE (RIEE) Z2RRT 5.

V= LLRAEZH VI THEONTARZEHTOY D b ERRIRE (T—9RE. ARBLESF) IC
74 —=FN\v oL, KSBERE L EFHRRDIBEEEZBILT %,

HMRIRBICEHAET ZHERODARBNIDRNITMIBRERE T -5 %5 - BTS2 X7 L CEReS Gaia
=BRRNICERTY %,

BEREETOTSL. HBVMOTOIT S L, HEFA - KEARTESNIT -5 %2 RFHAL. K5
REBHRERO—DODEMFZ BT,

Program 2 : Integrated use of geoinformation

This program aims to promote atmospheric/terrestrial environmental studies based on integrated
use of geoinformation including satellite remote sensing data, ground measurement data, and
extracted environmental data. Main research subjects in this program are correction and preprocess-
ing of satellite data, efficient processing methods for a huge volume of satellite data, environmental
monitoring method by integrating satellite data and ground data, and extraction of atmospheric /
terrestrial environmental parameters. This program has close relationship with the operation of the

data distribution and sharing systems of the whole CEReS.

<Short term targets> (2-3 years)
+ Archiving global data of geo-stationary meteorological satellites for more than 10 years, with

validation, high-level analysis, and data publication.



* Feasibility study for the seamless monitoring of the atmosphere by means of comprehensive
analysis of satellite data that enables the profile retrieval of atmospheric parameters.

* Production of advanced and highly precise datasets for global tree coverage and land coverage.

* Development of a basic geoinformation system, “CEReS Gaia”, for efficient data accumulation and

sharing.

<Middle term targets> (6 years)

* Long-term climatology analysis is implemented by means of the seamless monitoring over more
than 20 years, leading to the synergy of land and atmospheric studies and realization of the
information center for the earth environment.

* Long-term seamless monitoring of the atmosphere is employed for climatology study, through the
high-level analysis of various earth-observing satellites, especially geo-synchronous meteorological
satellites.

* Invigorating the atmospheric and land-surface studies through the feedback of the knowledge from
the seamless monitoring to the data pre-processing such as calibration and atmospheric correction
prior to the land-coverage analysis.

The final goal of this program is the formation of the information center for the earth environment
by disseminating the data obtained from this program and other CEReS programs. The international
geospatial data sharing system, “CEReS Gaia”, will promote terrestrial environmental research by

integrating existing data and research products through mutual comparison activities.

(FARAB L Tl 25 EEDMER]
1.2.1. FE2BRICEL 3, MEEDOYV R EDEEREETE=4U> Y (JI|LE BRHER M2 - BOEX)])
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foo BBEBEDHERIIUTDEY TH S,

NDVI = (onir — pred) / (ONIR  + pRed)

GRVI = @Green —pRed)/@Greeu +pRed)

NDVI (ZHEEE (N AT RE) LEARMENEVWCENSHZRSHHBIVECBWSNTI-IEETH B,
—73 GRVI (Green-Red Vegetation Index) [ZEFBBINTIEEBIEZETHY . REHDNDIERE ZF)
BT 3, AIZET=4) > I0EMEEICT L. NDVI L URBRENSWVERELZED, 2 TlEk. NDVI &\
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(2 BGFEAEB. Nguyen Thanh Hoan, Bayan Alsaaideh [#{EBh#H]. Gegentana [HHEBNZ])
KRR 7O I b O—BTHY ., BEARETIE/O0—/\WLEHHEET -5y b T
O—/NVEAKBRT—5 Yy FOEREBYEL TV, 2012 FEICET LI O—/\IVEithigET—
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TeHDTH D, HBEIL 904 SDRERNSHEL LD TH B,



1.2.3-1. 70—/ L3i#E B GLCNMO2008 (version 2)

%* 1.2.3-2.

Overall accuracy and area-weighted overall accuracy of

GLCNMO2008 (version 2) and GLCNMO2003 (version 1)

GLCNMO 2008
(20 classes)

GLCNMO 2008
(8 aggregated

GLCNMO 2003
(20 classes)

GLCNMO 2003
(8 aggregated

classes) classes)

Overall accuracy 77.9% 91.4% 76.5% 87.0%
Overall accuracy

82.6% 92.5% 81.2% 86.1%

(Weighted by classified areas)

+ 20 classes: Broadleaf Deciduous Forest, Needleleaf Evergreen Forest, Needleleaf Deciduous Forest, Mixed
Forest,Tree Open, Shrub, Herbaceous, Herbaceous with Sparse Tree / Shrub, Sparse Vegetation, Cropland,
Paddy field, Cropland /Other Vegetation Mosaic, Mangrove, Wetland, Bare area, consolidated (gravel, rock),
Bare area, unconsolidated (sand), Urban, Snow / Ice, Water Bodies

- 8 aggregated classes: Forest, Other natural vegetation, Cropland, Wetland, Bare area/Sparse vegetation,
Urban, Snow/ice, Water

1.2.4. SKYNET L& BT 70OV ILDONZ2EMEDMER & G822 5HE
(EHNRE. hNUTST4—7)
I70OVIZEICEET B SKYNET T—H DA, CEReS NP &> TEEBL TVWBFEKRE (FH).
#BIE (RIB). AFIB (P@). =08 (PR, [SRMRMMEDOHGRE) T4 MIHIF52013F6 A%
TOHYT—HZRAVTI7ZOVILORZNFFEDEE & ZOMEMRICDOVTE EHT,

(1) SKYNET H4 MIHBIFRZIT7OVIVORZ/INS X—5 DT & REAT— 5 DRI

ANA SIVAA=FITE > TERASNIEREBENT T — 5 DEFAICIE. FTERXZTHREL LIREER
EZ7ITY X L%EFAL. ISKYRAD.pack] (Ver.d.2) THEL Tz, 1t RE5IEF(IZ, MODIS ICK BB
BEEFRAL T3,

BRIOIBEIR T — 52 BFL. ESICThEAFHTEIILICL>TENZNDINT XA—FEKRDT
CITlE INSDT—9%HEICZOZHRNERICOVWTERLT,
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1.24-1. FR, BI8 LFBRUSEHEICETZ. (A) AOT (500nm). (B) ALPHA, (C)
SSA. RU' (D) AAOT DEHRIZEE

CCTRRENTVEWVD, BRINDS500 mICHIFBZI7OVIVOREMNES (A0Ts,) &HEFH
EZDBEREENE (ALPHA) OZEBIC—FEDORAMLAH DL SICRZ D, CNIFFHICL2AREE
RETIRBEEZDEVWVNELZI7Z7OVIORBEFEOLETRTINEFEIND, 5 UEER
NOZFHBICEF EHT=DDH, 1.24-1. (A)~([D) THD. BV A MITHIFSD A0T5 ALPHA, B
—BEZIVRER (SSAye) RUTIZOVILD 500 nm [CHF BRIRDAZIEE (AAOT50 = AOT
(1-SSAs)) DEERIZEBNE ZDIZEREEZ ZNZTNRT . T4 K> THABBRENRLR >TH
Y, FHICHIFBHY TIWEICIEHEWDH B, CTTALPHA IR, RNASVUF X—HICLBEARE
DA 940 nm ZFR <. 340 nm H'S 1,020 nm D) 7 BRDEHNSKOT=HDTH B,

® 1.2.4-1. (A) (AOTsy) RU (B) (ALPHA) #823 &, AOTsy ld. REMKITNELKRY, HEE
[CPPHFLR>TND, BEFEOSREIL. BEMSREICLDERE ZNITHE S KERRO TEHRFH
BEINZN. ALPHA DRSNS ENIOIEE2XHFLTNS, FLEFOSEEX. —MRICKFE
FERECEONTERNSERT 2HETHY, BEERCSEEICHSHFARICEZHONPLEF
BINTWD, % AOTs & ALPHA DI TAH B &, TEELIFIP, SHE THEBMRMERANRZ
%, FTEMG TIZSERDEL TORRELICKZ/IUFOEBNINFEIN, —ALFIBPEEENHLD
(Z. AOTgq [F/1E < ALPHA 3 LEBBI/NE < 72 > TEFRIROK F O RIENERL TVWB EEX
5Nd, BIBNTFELIFIBOPENREZTT C ENEEKREL, EFICFELVEBIEPIFIED
AOTs0 WNAZE K, EFICIIFENEEOEZTT C LIE. BIEPIEFIBEIASRIROLLERI D72\ i T
HDLEERTDE, EBICET D, ALPHA TRZ &, 2RICTFERFENBICZHICETH Y. &M
HTOI7OVIRERICHZTFETOFHEZRLTVWBEER S,

BI8. DPBRUVEEEY A ME. BIROEL SIS, WIS ETRRD LBV RV MSFRICH
2h\. #EIC AOT & ALPHA 2B T 2 ENRYEBULHR SN, BICEZTDEVHNBEET, BI8Y
1 FDOFEH fine mode DRFHNEHL. N DBELEL., CNIIBH TREHDERTHY., BXET
WEILLIRRESHTCEICKRTEZET %, —H T, LRI EHEFLENBUNER % RL TW 3,

I70OVIVOE—BELZIVARF SSAs RURINEZ RTHFZMNEZ AAOT0 NERIRIZEH %K 1.2.4--
1. (C). (D) ICRT., SMICAFIBICHIFBZT7OVIVORINENTZLNE NS ERETL TV, —A.
TIBICBIFZ2I7OVIVORIRMEIE. FEOLIREHYA FDELLEETEZREICHENI L &R



LTEY. Lhb, BF - EFD AAOTy [FFELVKREL, ChiF. B 1.24-1. (A). (B) OIS
D AOT500 RV ALPHA O L EXIRE /5 & —RBEHIKRL . BIBDASN. Z2F - BEFLHKAED
FEEZITTVRUEENEEZTREL TS, ChlE. AFIEPEHED AAOT HMEDT A ~ DIESL UM
BRYEWVND EXFBITH B, ZHBID SSAc B3 &, WPIBOEEHESHHH F VBB ETRLDICHL
T. FELEBIEDEHELIEPPEMEOLH D, TEDHE. LML) SSAs,, GRLVIRINYE) &
RBMERANBEETH D, ERICRIENIZFE. LERIMEL SSA NEFICRSN 2N, ZOEERE
HPPREL EHNBELWIEETRLTND, FEHED AAOT, ZLEBR L TRZ E. FF - EF0D
AAOT 500 HMBDFEHICLEANTRKEWLD, THIETTICHR D AOT50o MREWC EICK D, BIBICHITS
2008 — 2011 DEZDT—HE2BVWTITHONTERRICE D &, BWOREK & BRI SSAs, HViEL D EE)
BHY. COEIRBRREIEFICHIFBLEBKREZE AAOT 5o ICHIBT D HDTH B,

(2) FE. ®1I8. JFIB, BHEYA MIHIFH2T7OVIVOKRSEHNR
FRI7OVIVOEGRRADENBERZ D LIS, BEEEETINVEZBLWTKRO LK (TOA) & Tk
(Surface) TOMEGIMR (T7OVIVDIRVWARICK T 2ZE. CC TIIHGHERIA L ER) Z#HEL T,
KR (ATM) DORUNEEIX, TOA & Surface [CHIFT B EFNDETH B, -, HARHEK (2K
£—F) RUFTYVVEXZNZN 0.1 RV 300DU ICBEL. PREBAKETINVD/INS X—FEE LK
FHEEDIEZ T o Teo METEHIANDFHETIE. 5 ULEBE/NT XA —FIC & 2EEFBHIICEMTH
%,

I7Z7OVIVOBEHMNRIEZEICAOT £ SSADETRE 5, —MEIIC. KK Lk (TOA) & Tif
(Surface) ICH T ZHMEHNRIE. AOT DEXIMEICE —RMICIKEFET ., AOTHIBZX B & TOA L
Surface [CHBIF BEHINHIEL. B AOT DT Tl SSA DFD (RUNEDIEHD) (F. KKDIRURHE
09 349>, Surface RU TOA ICHIFDEFHFIANTH B, 1BD TEVIRINDIBEICIE. KK THOIRIUIEN
[CDNT TOA THER&HINA [1E] (TR 2 0TREMN S B,

Chiba ===
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(B) | liedo oz
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1.24-2. FF, @18, AFIB, BEBICHITZ2T70OVIVEEEHHDEEEE)

Surface & TOA ICBIF BHHIREINDAZTED/NY—>IE. AOTs DEEHERKBUTH Y, BIRD
KD ICZDIEIIMEN AOT [CERIKFT B &K D, XFHITEVIFIRY A b TIE SSA H/HELY
CENLRRICHIFAIRIREBL/NEL, ® 1.24.-2. (A) RV (B) I, ZNZFh Surface & KKICHIF
DS RBNROFHEINE T T, TP7OVIVOXRZEINBVEFERVEZFCHEL T, MXRBICH
(32T 70OVIVICKZHHNRIIEICEL. BEFICKKONBDLKREL, RIS, ZFICIIHRETDS
MHRHAKDONBNRBEVNC ENNDON DB, FERICHIFZT70OVIVOFANRSENNRITRICEEANT
BELZ2FBICKR>THY., COERRERIEIEFEZFOSVVARZHNEIICELDHDTH S, HBEICHIFZII?
OVILOBHHNRET TR, KR TORRBHBZFICEAZFDS L Z 2BICHA>TVS,



(3) BWRRFCEBINENE—FELZILRE (SSA)

1.2.4-3.1C, 2008 — 2011 DBEZFICH/IETHAINIZI 7OVIVD SSA,, & ALPHA, KU
SSAsy & Yelow Sand Index (YSI) DEFE%ETRT, YSIEZ, T7OVIVDOENXZHEIICHT BIEEK
I 7OVILOXZHNEESDEETH D, CDVYSIE, BIEICHBINTNESA F—DRAERH
ENDT—95ANTROTEHDTH B, B 1.24-3. TlE, WThOBRICBVLWTHHEAMFNIEZ B &
SSANEBME@MEZRL TH Y., RHNICTIENN T EWHF) THEIZ L@ mEBINhD, 25U
ffEmE. YA T 7OVIVERFICREKT D2REKE (Black Carbon, BC) 7 EIRINAEDEWVNT 70O
VIVDEBNEZ 515,

1D THWIRIREEA D BC 1L, SLKMENHEETSSANEKTASIZTRIITIENTESZH, EROD
K DRI F DB IENIC K > TH SSA DETHE Z 208N H . R BC DFEEIS (BC
volume fraction) (CEAH 53, SSA DEILIE BC EMAENHTIFVIVOKRE I LIKET B, B
C. —EDEFEEXZNEZICEANS T, NEFMDOIEZZEZ T (fine E— R & coarse E— R DEIE)
TEIFTH SSANEN D, RBRDHHN SSAICEZ BFEDHMIE. Khatri et al. (2014) [CERHEHL TH
B0

YSI(0.532pum) YSI(0.532um)
08 06 04 02 0 0.8 06 04 0.2 0
l L 1 1 J l 1 1 1 1
(a) (b)
=096 4 =096 4
I z
= 092 = 0.92 4
= Z
% 088 A % 088
088 @ SSAVSALPHA S e ® SSAVSALPHA
® SSAvsYSI ® SSAvsYSI
08“] T T T 1 0.84 T T T 1
0 0.5 1 1.5 2 0 0.5 1 1.5 2
ALPHA ALPHA
YSI(0.532un) YSI(0.532)un)
08 06 04 02 0 08 06 04 0.2 0
l L L 1 J I 1 1 1 I
(c) (d)
2 0.96 Z0.96 - '—H
3 Z
<092 <092 -
- -1,
72 vl
“ 088 088 @ SSAvSALPHA
© SSAVSALPHA o oo T
@ SSAVSYSI ®55AvsYSI
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1.2.4-3. 2008 — 2011 OEICRWIBICHIF B SSA & ALPHA &
SSA & Yellow Sand Index (YSI) DE&

Z I UTELYSSA TlE. BCOKSRRUEDBLNT ZAVILASEES L TWBZ EFBESHTH BHN

EDEDIBDHEENMIK > TZDOMRNARE (RL B, Chld. BICBC ZEHRAT BT TIXZDHS
PREELVLSKFHETELVW EZRLTEY, T7OVINRRICHL TEENBETH B,



1.2.5. JEM/SMILES ¥—4 & KU ACE-FTS F—4# %L1z 2009/2010 ENILIBEEBICH T BIEH
LB DENRERRYT (FERRET)

ARG NEZOARERA VO BEIL, ERETRET 2EABEE (PSCs) L TH YV UBREICREMNE
RIBRILEYNEMILT D L TIIEREI IND, RFARTIE. JEM/SMILES DT —4 & CIO UANDIE
HLEMESHEICEDL TVWAEEEE Y — ACE-FFTS T—4 2 #AaEahHE. 2009/2010 ENL
SR BB DIERLEYDENREIC DV TR £ 1T > T

X 1.25.1C. SMILES THAI SN CIO L BAFOKBL DAGZRERT,. BT—49 (KBXEA
96° UT) M DEIRE T CIOBENENT 2 L L\ D FHENRE SN, EIRT T PSCs BMEM INATEMHIRER
DFEHEDR 2 EEZ 5N D, EREICEVWTIIABREANSWITE CIOEBEIEL &L S Bt
ANESNh, EEBTH > THREMHEEDFHINET DI+ BHAEN R VSEIE CIONMERETH
2T ENDhMNoT, T5IC. HAFOKENEBRNSRETHDICHMINHST CIORENSVNT—FIC
DWT, BAINEEZSROKBEEEZBELHBER. CONSRBETHDIZESMMCOVTIE, BAllsh
2B BRICBEBBEZENEMIC+NRERZ ERIICERERL Tl ehtbhh o7,

28 96

~J (o] (o] (o] w
[42] o i (o] (%]
SZA(degree)

~J
ra

(2]
[e+]

180 190 200 210 220 230
GEOS5_Temperature(K)

1.2.5. JBfI 475 KICHIF2 1 BD SMILES CIO jBE — GEOS 5 KR
BB, SMILES BRIt TOKRBRIEATENT L TH 3.

RIC. SMILES KUV ACE-FFTS THAISNTIBRILENT —IDEVICFBI BN &2 BRB/LL
T, SNSDBFRILEMT -5 RULEOERIEZEEXHEL., BIEZEL 11 1 OWLEARNH D
— Bt —ERRECEDVWTSHELUBIBRE L LR U -, BBATIIRAT —FICED K FIBNHIER
ENEELY HRFICTEMEEZ L., BRSIATULWRWVMERILEMOBEENTREINT, xBH. XH
EIIRERFAERERR P ERAEBR I - RADBRIZBEDELTHAERRND—ETH B)

1.2.6. [URZBMRICEAHZ/N\—F v VSRS MU (VL) DFEM
(AR, SNEH. BOEE. BESF. NLCT USEERR]. EFEsh HERH. L
BRE IR, MRS [imEg))

(2]

SOEERR - BELERER. ERERTETIVOLIRTOBRBZEOHUVVKRTICEWT, REKRISET
DEHT—HERBIATHET —HIORE - BRSSUREBEIARII 2 ZT A ADEROALRST.
EANDBERETDEANS LEBENH D, CHULEESHNS, HERKBRRADZH LTS LOHBEIE TR
1% - RIBAREHET 2 4 AR - AREL F— (RRAZEAKJBFMAE [AORI]., BHEMBHEEIS



1B AT LR 59— [CCSR]. BEEAREMEKKBRAR L ¥— [HYARC], RIEKRZFARKEF
ZEhRt ¥— [CAOS]. BLUFERZREVE— MV THRL H— [CEReS]) H'iiif@E
UTREBHRREZE \—FvILSRS MY AT VL) 2L, SRRORBEEREEEE TN U ILHAR
EHEBER 2007 FEL DB - EEL TITo> TS, VL & U THRKIERZHICRADL 2ER L REICE
Y#EA. MEGRIE(L A Z> 7 F 7. KBERAZVFF I, KBRS R T L (GEOSS) ENHNE
ICHIF2EERBICEML TS,

CORMADD, CEReS FBIERREBET —FDWNE - WEBSLURM. BLPREINBILESR
BET—IDSELK. ERBRETINVHEDOT-ODODBFET —HDEWER. BIVRRIBBDOT-HDEER
MZEIT> T\ D, CEReS VL OFHE LT, VL BEDARS T, BIEKKBARIRERE (RRTEHEL
>H—) RER%E (VI¥—Z1—R) EDOEEEZRDTVDIONREHTH S

(ER% 25 FE TS

CEReS Tl3 VL XIEE%#(T VL BB DH#EE. VL EEHEE DFABDREN B> T\, AZETIE
SR 24 FEPBICVLEBEMETH > Tch MY TS5T 4 —TED IST/CREST FHEBIHAREG L
EITHWN, FR25FE4ALY. ABICKVLBERERNMGFEDEHE L TEELE (1.253. 25R),
Ffo. skynet T—HUBY R T LDRFEREEITO 120, M 26 F 1 BICHEM@EES & U TRARSEK
*BAULT, FBHELTI CNETOPENBETH > BILEKREET —IINE - REICHNZ.
TIEBHEEDERLZWBH TS, UH L. BILESKBET —FJLBLREZARYDOVI—bESD
TWBIENST—IN—RFER (T—IXEE) LHLEHL. XORIVEEZTHOIBHBMEL
T3, E5IC, VLREDEEDT-6. VL ERBBESADSI. VLEBS (FH 25 FEEFIBEEXR
2 HYARC I[C K2 ENE) DBNXRIEZ#1ToT. I5HIC, VLEHD LY —BOTRILDTH. RRKZE
ARBEARFAMEMIRRBBZEEME > ¥ —CTREEAL TLV\3 web £ TOEER (http://cesd.aori.
u-tokyo.ac.jp/cesd/index_vlhtml) [CXIET 278, BET—FYDRKITTFHA LU=

1.26.1. BIESKBET—HIINE - VI - 2
(H80. X [T—9XEZE]. LARE [(RVBRFEBEHRR. T VL FHEEIZ)

VL BBEN S5 —8 L TEAERD MTSAT - GMS B2, KB GOES #HE. BIMND METEOSAT &£,
PEDFY2HET—FICTL. BE-BREBEZRAZREHELILZIV Y RT—50 ftp AREMFEL T
W3, 7=, METEOSAT T—4 %W TIZ, BET—FDEIUFPIVIALZE - TV Yy RER - B
{ERL « fto DRADEEAXBELL TWB, EU TPV A LAE% L TR METEOSAT F28(CEAL
TlE. Meteosat-IDOC (4 > R3¥.LE) [ EUMETSAT R—2 I A MCA—HEEFEL. T—F5 (45—
2y MEATERE. JUYRT—90BEF 754 TIV—FBE L TT—IXEZNDEARKICHKE
LTW3, T—9EDKELYMSG (Meteosat Second Generation) U —XIlgEY 3> TFv ot @
U TEUMETSAT ICT—7ESKELZ TV, 3 7AS%2B%X &L Ttape (LTO4) TT—HEIGEITL.
T—7DHEALEL. JUY R T—H0BERUK T—IIEELHBL TRIEL TW 3,

FRL 25 FETEBEEFUATIT ANBE L TIE, 1) GOES-9 (Pacific-GOES) ¥—#ICEL T.
CEReS Product @ 10kmZ'Jw R &ZRIIC VL 7O45 9 MIERRLT IR 4km~70O45 U b DIER % LAK
EDBNDERELTzo 2) 1995 FELRINT—FICEAL. T—HIRETRERBDICEAL TET—IUIRE
TV, JUw REROTEERB2(ICEAL TIEENICT U v REREIT> T3, EANICIEZT—HIRE
(& GOES & METEOSAT O—8DEETH Y. JUw FAREBIZZD S5 METEOSAT ICEAL TEMEL
7= (GOESICRALTIET—4 74— v MR B0, WBTO IS LDIRANREZRINDEL
B30, BERET—4 (gvar T—F] OF7—HATICBE>TLB),



1.26.2. BIESRBET —FEBWEBKRT v IV TOERR
(LE. 80, WARRE [RBARFBZMER. T VL FEEIZ])

BEDBSVWLKEKEANT—7 vy MIKBRZWAR - ICANB TEELRRIZBL, RICSHEERK
BFADFERFLWEXZ I LNFRIND, BI2RHT AV OEMG T IEEVEE COBKEHENT]
BETH DN, 1 KERERTREE H/N\—TZR\\, FELIKEKT Y T (GSMaP) (¥4 U OREAIN
IS THLEMBEELTOH. BLESRE2OFN1 Fro 2RI (R1) BEREHNSZEOBEHNY
MLESTEL. BIBRDRRETOYA VDR TEONT-ERNBOBELEZHET S (GSMaP_MVK,
GSMaP_NRT), COFETIIERREICRE - BET XM MEMKE RATOUEENERINTS Y., 8
LERKRFEXIRT UABLTULVRL,

AMRTIEBULESREEOTIVFF v RIVERBINS, LW SHBETHEREL2HET S 7050 (%
KRFUY v Iy 7 LUT PPM) 2R L. GSMaP (CERY AL C & THRMREHEREDG L& EA
%, EFNICIZBAFTEREANEE (TRMM) OREFERL —4F— L ORIBSAINSK 1.2.6.2-1. [CRTILY
DPvTT—TIVERT BT, MTSATBIESREBE2NEEREZBNERICEIRT 5, CORE
MTSAT BIERKBED IRT EKEKF >3RIV (WV) ZAVEBE. R1T & WV DEBEREEHI/N
SVSFTISERE S RUTREDELET RS &L S ETHE (Ohsawa et al, 2001) ([CED
{o MATIRT EWV [ERTHOBUESREENBEH T ILOLIKTRA—RF—LIBELTEETH Bo

1.26.2-2. ICHEBLI=PPM DR F v T 3w b %&RT, C0OPPM %ML T GSMaP DRER¥IE %
BHRUTZER. 8L T GSMaP_MVK M@ KtE@AY, BEl - /B8 T GSMaP_NRT D@/ ER_NZh Z
NRELT. CNESDBRENSSEPPM % GSMaP D7)V T XLICRY AT Z & TYA U OREAD
|\BFERYIS T GSMaP Mg ERER L1 BTSN D,

FTICAVBLERREBZE T —F IXBH2ERFIHERERE IO 7 & KSR RDZUICE
HBN—F v ISR )—DFM] O—REL TER S, FEXRZREVE-— MLV IHRREY
Y—TRRSINTLBEHDTHD

ML SR - EMEREERT—IL 200557 B 16 HO7RFUTCO R FvT aub
#
ki)
od ,
#
o
-
2
&
5
=
MTSA 1;:. uu.*.ir";.jﬂ,f{‘K: -
TRV PR (TR 8 (04 HEEREE %0
1.2.6.2-1. MTSAT-1R & TRMM ) [E &5 &8 8l 1.2.6.2-2. BT—TIVICE > TMTSAT-1R
NOERL L T IBERE — FERTER DEEREZHRMEXRCEBRLL
E]T—7 ), #HEH MTSAT-1R BR. ROIERY AT LOEFEET
DENT Fr o RIVDOEBERE. DG CTEVEREERNESNT
HEHTRAN 1 F v > RIVEKES W3,

FroRXIVOBEREE. Y1—
KO TRMM PR OEBINSBS5NT
Tcllﬁﬁﬁﬁg$%n__\b1l/\éo



1.2.6.3. VL[CHIF 3 Skynet DIRR EFBHHRS (NI, &N [F57 14— [(AK])

ARARICHIT B2FERZOKREE. 2HKBET—FIDOINE - BURUVBEOFHE 705U DRI TH
o B-I7OVI - EERBIRY N7 —2 TH 3 SKYNET (http://atmos.cr.chiba-u.ac.jp/) 1. <
SURRIEESICHES T2 &bIC. T7OVI - ENHEICSZ 2EEHED RN SKRIZFEHICSZ
DARR[SEMEBZFORFORBIERICHAINT S,
KEEDFHND—IRELT. 7TA4. 5 BICFEREFBFTEF vV N\ AAXHERZRRRBESHER
[ICBW T, International SKYNET workshop 2013 %35 19 [@ CEReS B VR U AH R THIEL
fco QNEHLS 50 BUULOSNENEN., T7OVIV - B - HEICEAT 2RHOMEDZERDISE IRME
U7z F7c. WMO/GAW contributing network & L T?D SKYNET DSEDEZHIGSIC DOV THER/S
N7to CEReS [35#& 1 SKYNET Op#iA e U TIREIZ#MiRT D L &t

SKYNET 7—4%FALEBETOF D MREEE L TIE. ENEOMIRKERABEETE TH 2 GCOM-C
(T70OVYVIV, B) RU EarthCARE (F) D15 LIFFHRIIStBICAL ZAEIFEBINT. £, B
IREHEEICL D BC (BBXRER) NTOKBEZEFM DL 2MEEERANEIEAT 27 Tith &A1Y
APELTOT—HHRAEZED. RRARFE. BIURBEMRRARE EDOEBHREDD &, ICRABNEZED
Too NMAT. RBEAKRBXUBEOBAEITEIRIVF—OFREDKENSZY 2% T, BEFAICK
BARBIRIVF—DMROLFIAEDIRFICET 2R T. HIBMRAISHRHESR (CREST/JIST) ICH
(2 IBETJREIRINVF—ORFGTRICEMRT KR FEIIBES AT LOBE (KR : RIBRKZEPE
Z2Hi8)] 7OV UM 2FEBE MR, CHOTOV T MIHBWT, CEReS FBE T IV—TE LT,
BERANICE DK BHEHTE % SKYNET 7—49 TRIET 288 %1To>7. EAEMICIE. SBENKS
T— I EMGUIRE T B7-IC SKYNET 8RBl Z iR T 5 & & BIC, bt - BEBRUZNICHESBTY
ATLORREHEL T, £/, SKYNET ERETHSRHEINIBHRET -2 LI, BEHED
HEEDLERZTV, SORBIBEMLOTODEMZIT >, S5ICIEF. REBELZHES - SEHEET
SHAIT B DM DBEF - AR BT o T

BANATA LTI PE- SR (ZRAZBERWMART) RUEMN (BMNKZF). 94 - Phimai
(Chulalongkorn Univ.), >3« 252 /N\—=b IV (B TIVRIERMTARZRE) OR—/\—H( %
PLICERNICHRBHEITO> TS, PETIE 2007 ELUBEOABHEE DKER - KKEAICENH S
FIRRICE > T, ET—YDBENEL K HIRINTVBZ &S BARTOERN « AN RENICHETH
), RMAREBICKL DM EHEUBROLVHEZTET k. MO —BBEBMFEDHRNEZTOT
WBIREETH Do PENDAKTRIIERD TRAURIKRICHY . ZOEEZBR, BEFICHRROTEEN
NHd, CD®., SETEIREFTORANRNE T, BRUOLSHARIBHICKD T —FDERBHIIER
FRZFICHRARTH o

KEFEIZEISIC, CEReS DETRFHEZNREVE— M IV T4 42EENBORRARES
IC&Y—BRALSVWDDETBIE, - SKYNET DTF—5EBNERESEMBIZITS Z & 2B8mIC
RS (ARXIEHES) #EAL T, SKYNET F—45 08 - ARY—/\DFEHEG LD DE
EICHR. FTRBAT A S DOENURIBHLITIDLIBR LT

1.2.6.4. FinEigsmnRER
1.2.6.4.1. NAN=ZRI M VAXSEBWEI7ZOVIVEHE ([EF]. AtH)

SKYNET DEEZRBERE THDIANA SIVF A—5—IIKBGXBFRBRE & XEXHNSHEBEDE S %=
AIETEHLNDTH BN, CORBICHRZNZ FEMEE LT, @OV ERENBETLVREZ —EICH
BITERAA=I UV IRANASVF A= —DRARNEDSNTWND, A X—=V D JTANASVF XA—
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Fig. 1.2.6.4.1.-1. (a) Wavelength calibration result and (b) radiance calibration result
of HS camera NH-2.
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Fig. 1.2.6.4.1.-2. (a) Skylight intensity distribution around the Sun and (b) its
separation-angle dependence obtained on May 24, 2013. The
wavelength is 550 nm.
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Fig. 1.2.6.4.2.-1. Solid view angle calibration tube (a) and a calibration tube mounted

on a skyradiometer (b).
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Fig. 1.2.6.4.2.-2. Diffuse/Direct sunlight ratio measured with the SVA calibration tube.
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Fig. 1.2.6.4.4. Concentration measurement of atmospheric CO, over a long distance of 10.2
km. The images on the left show the alignment procedure using a visible laser
beam, while the figure on the right shows the fitting of the observed spectrum
to a simulated spectrum.



1.3. 7073543  GEMASENLTOTS L
(B E]

FEHERZEDOMIL (2008 F) (CKVW. [FHEARELAA) ICBATI2HRI/EDOMRERIE HEFE] HS
BMOBILEL [FIA] ANEZEE LT SEBOBEBEYE— MDYV JEEBRNBRBENDER - 1247 - #7
R ERAORREBIEL 2% K DBEEABOBREBESIOPICHIFT DY ET— b2 IRIMOMAAE
DL #HET DN BLH D, 2T, A7O0JTSLTEBEABLIVHRICEIF BN EEBLEES
BREL. VE—PEVIVIDORMREMEICHIT2BEREBESIE. ENBHBICKLIEEMNAHENS
BltEEM T3 5280 T 3,

[R2HAS KU PHADER BIR]

(GRHABRE) (2 —3%)

cPEICHITIREZEICET MR

- Bith— ERKBROLEER Y —EAMEEDTHE (FEE & DifE)
 EYZHRECED 2 ZEEROBE (FRR L DHE)

- TEMIEXIRICRIL DIBEHRDIBER

* Web ZFIRA U - ZREIBEHRAB S AT LICEAT 20K
cRIEEHICEIC U RERSEREBEERIEV AT LBE -

(PHAER) (6 %)

NEIE. KB, RRRE. SRRV —EAREDFHE. & - BNEE. FOREICHL T, BEHN
CUE—FEYI U IDFERZRY. #EICHITZEREDMEICEDE, HILRBEOFRATENEIL
=®3,
cFPOTICBIFBREEHDE=S U J & ERBE
c FREICHITZREBLKBIREEDZHRIEDBE
cKRE-RREVT SV BT BZEEBER AT LICET BHE
« EFICIRILDOERIBHROBR & 1214

Program 3 : Advanced application of satellite remote sensing

Since the establishment of the “Aerospace Basic Act” in 2008, the major purpose of the national
policy over the space development and utilization has changed from the stage of research and
development to that of wide-range, practical utilization. Thus, it is absolutely needed for the envi-
ronmental remote sensing community to establish the methodology of utilization of remote sensing
for finding, understanding, and solving various problems on 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 observa-
tions, and realizing the advanced application methodology of satellite remote-sensing data through

the synergetic activities of scientists representing various fields of environmental monitoring.

<Short term targets> (2-3 years)
* Researches on environmental changes in China.
+ Evaluation of ecological services of hydrologic cycle in the Quaternary uplands (collaboration with

Chiba Prefecture).



« Extraction of spatial information in relation to the biodiversity (collaboration with Chiba Prefec-
ture).

* Formation of database useful for the mitigation of pollen influence on human health.Research on
web-based dissemination of spatial information.

* Construction of environment-friendly food production support system for adaptation strategy to

climate change.

<Middle term targets> (6 years)

We plan to produce novel application methodology of satellite remote sensing data in combination
with the data obtained from ground observations. The targets will include various problems such as
desertification, water problem, food security, evaluation of ecological services, urban and rural plan-
ning, etc.

* Monitoring and causal analyses of environmental changes in Asia.
* Restorations of sound hydrologic cycle and biodiversity in Chiba prefecture.
* Study on spatial information system that nurtures the disaster- and environmental literacy.

* Construction and provision of spatial information helpful to our daily life.
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HRZE PR #HR—1E (FEREZEXRZRMESRZHARED
BHHE IHT77v b

(Title) Development of FPGA for Microsatellite onboard Synthetic Aperture Radar
(Abstract)

Signal processing for unmanned aerial vehicle (UAV) with circularly-polarized synthetic aperture
radar (CP-SAR) uses high-speed FFT computation for large amounts of data. So, it is strongly
required that signal processing system for CP-SAR is constructed on field programmable gate arrays
(FPGAs) providing high-speed parallel processing and not traditional digital signal processers
(DSPs). In the past years, we processed a small example image using the system we designed on an
FPGA board; we ensured that the designed system is capable of process CP-SAR image with required
high accuracy. In this year, we provided a system which was capable of processing large JERS-1
images but used XC6VLX240T, an FPGA with a reasonable price.
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AREESMAOL —4 (CP-SAR) EHEAMZEHEICH L\ TiTHH 2 Synthetic Aperture Rader (SAR)
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Field Programmable Gate Array (FPGA) ANDBTHNBKHSN TS, EFE X TORETIE. &
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(Title) Analysis of InSAR image of Volcanic activity in Sakura island (Kagoshima) & Kirishima
volcanic zone
(Abstract)

The long-term consecutive differential interferometric synthetic aperture radar (SAR) technique
have used to measure the volume change during land deformation. This technique was used to
investigate active faults in the Miura Peninsula, Kanagawa Prefecture, by assessing the data from
two Japanese L-band spaceborne SARs (Japanese Earth Resources Satellite 1 SAR and Advanced
Land Observation Satellite Phased Array type L-band Synthetic Aperture Radar) during the periods
in 2007-2009. Miura Peninsula faults is active faults that develop in the surrounding waters and

mid-southern part of the Miura Peninsula. Possibility of earthquake faults Miura Peninsula main



part is as follows. Scale of earthquake or more about M6.7, Within 30 years, earthquake occurrence
probability is 0 %~ 3 %, 6-7 century latest activity time. This study have observation to changes in
the landscape by using a satellite photos. And to predict the occurrence of earthquake faults Miura

main part. I study a range of active faults and the Miura Peninsula faults main section area future.
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(Title) Validation of satellite product estimation algorithm using climate model simulation data
(Abstract)

The values of elements calculated by the model are physically and bioecologically consistent each
other in the model. By comparing satellite data with model data, utilizing for judgmental standards
the elements whose spatial and temporal characteristics correspond, the mutual verification between
satellite data and model data and the investigation of each change mechanism can be achieved.
The physical-biological relationship of biosphere change also can be investigated. We had continued
verifications on the physical elements. In this year, we performed verifications on biological elements.
MODIS NDVI data were compared with the biological elements calculated by the model. For seasonal
changes of MODIS NDVI and those of model green LAI (GLAI), the areas where the values of
NDVI are 0.6 or more are almost correspond with those where the values of GLAI are 3.0 or more.
Inconsistency is seen in the southern hemisphere land area (Africa and South America). Further
investigation is required. For comparison of the differences between 2003 and 2004, feature of the
differences of NDVI and GLAI is mostly in agreement. In the glowing season, the pattern of differences
in GLAI corresponds with that in the soil wetness of the preceding month. In the mature season, the
feature of differences is almost consistent in each month. While the satellite data is the validation data
for the model, the model results are useful as the relative information for the validation of the global

scale or regional scale products of satellite data estimated separately by each algorithm.
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(Title) Relationship between Surface Geometric Structure of Vegetation and Bi-directional
Reflectance Distribution Function
(Abstract)

Optical remote sensing by earth observation satellites is one of the ways to observe ground surface.
When we compare satellite imageries taken in different seasons, we have to take into account the
effect of BRDF (Bi-directional Reflectance Distribution Function). Many radiative transfer models
have been presented to correct BRDF effect, however, few observations of BRDF at matured forests
are available because observations of BRDF at matured forests are difficult. This situation leads to
the difficulty of validating existing models. Increasing numbers of BRDF observations at matured
forests will help to select suitable model, as well as to point out what we should pay attention in the

usage of the model.



In this study, we constructed new BRDF observation system using small-sized UAV (Unmanned
Aerial Vehicle). Then we conducted BRDF observations at larch forests at Mt. Yatsugatake to capture
the possibility of estimating 3D structure of the forests in this year. The forests of two different
growing stages were selected. Specifically, we conducted BRDF observations and LAI (Leaf Area
Index) measurements at the younger larch forest (average height is 6m), and at the matured larch
forest (average height is 21m), respectively.

As a result of BRDF observations, features of BRDF of the vegetation, i.e., strong reflectance in a
back scattering region and weak reflectance in a forward scattering region, appeared clearly at both
of the forests. This coincides with many previous studies.

Further, we attempted to reproduce the observational data by simulation to conform the conditions
of each solar angle using Ross-Li model (BRDF semi-empirical model). Then we compared BRDF
characteristics of younger forest and matured forest.

In both forests, significant difference of NDVI (Normalized Difference Vegetation Index) was not
found. However, HDS (Hotspot-Darkspot Signature) of the matured forest was higher than that
of the younger forest. HDS reflects the geometric structure of the vegetation canopy, and its higher
value indicates the influence of BRDF feature. The difference of HDS between younger forest and
matured forest was statistically significant, i.e., BRDF data obtained in this study reflected the
difference of 3D structure of these forests.

Using Ross-Li model (semi-empirical BRDF model), we simulated BRDF using multiple
observations in a day. BRDF was fairly well simulated when observational data had nearly equal
solar angle condition to the solar angle condition estimated. We should pay attention to this finding
using Ross-Li model in the future.

This study has constructed BRDF observation system and enables higher frequency and accurate
BRDF observations, which will certainly contribute to the improvement of this field science. In the next
years, we will conduct further observations using this system, then, we will consider the relationship

between surface geometric structure of vegetation and BRDEF, which is the main theme of this study.
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(Title) Development of a method to measure forest canopy structure from forest floor
(Abstract)

This research project tried to develop the measurement techniques for canopy structure of natural
forest ecosystem using the multiple approaches. In fiscal year of 2013, we conducted the detail
measurement of forest canopy using the helicopter with multiple censers under the collaboration
with the research groups of CEReS (Profs. Yoshidaki Honda and Koji Kajiwara) at Tomakomai and
Uryu Experimental Forests of Hokkaido University. We applied the integrated monitoring of spectral
reflectance image to determine the spectral characteristics of leaf and tree canopy for the prediction
of various leaf trait of canopy in Tomakomai Experimental Forest. The laser investigation on the
forest floor was also applied in the integrated forest plots of a swamp forest of Uryu Experimental
Forest to develop the 3-D structure of tree community and canopy structure. We also organized the
workshop to share the current understandings and achievement and discuss the next step for our

collaborative project in June 2013 (in Tomakomai) and February 2014 (in CEReS).
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(Title) Development of greenhouse gas measurement using the white light laser system
(Abstract)

We applied a broadband white light laser to a differential absorption lidar (DIAL) technique for
detecting a variety of greenhouse gases. We performed the white light DIAL measurements and
proposed a method for retrieving H20 profiles including wavelength differences of the extinction
coefficient a and backscatter coefficient 5. These results show that H20 retrieval needs to reduce the

effect of aerosol temporal variations by a long time accumulation.
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(Title) Study on estimation of energy consumption by using a parameter of nighttime light intensity
observed by satellite — Evaluation of the sensitivity of Day/Night Band of the Suomi NPP
(DNB) and comparison with DMSP/OLS nighttime data —

(Abstract)

Suomi NPP (Suomi National Polar-orbiting Partnership = S-NPP) was launched from Vandenberg
Air Force Base of California, U.S., on October 28, 2011. It is the satellite which is integrating the
mission of POES (NOAA), DMSP (DoD) and EOS (NASA), and it aimed at the continuity of
weather and environmental observation, and also the improvement in economical efficiency. A sensor
called VIIRS (Visible Infrared Imaging Radiometer Suite) is mounted on this S-NPP, and it has the
sensor called DNB (Day Night Band) which inherited DMSP/OLS (Operational Linescan System).

In this study, we have developed of the technique of presuming power consumption using the
luminance information obtained from the nighttime visible image of DMSP/OLS. So it should be
taking advantage of the research results to date because the operational mission of DMSP will
be shifted to S-NPP in quite near future. And some characteristics of the sensor of DNB need to
investigate the characteristics related to the adjustment of the sensor gain especially so that this
research theme can be promoted continuously. Therefore, we conducted a basic investigation of the
DNB sensor which is intended to be applied to DNB from OLS research results to date.
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Suomi NPP (Suomi National Polar-orbiting Partnership= LA TS-NPP & L\ 5 ) H2011F10828H
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Oceanic and Atmospheric Administration) HYEF 9 3 POES (Polar Orbiting Environmental Satellite)



& DoD (Department of Defense) HY2EFRT A DMSP (Defense Meteorological Satellite Program) & & U
NASA (National Oceanic and Atmospheric Administration) H‘i& F§ §° 2 EOS (Earth Observing System)
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(Title) Study for the precision of the retrieval algorithm of aerosol optical properties over the coastal
region from satellite imagery, — in the case of Hokkaido costal area in Okhotsk Sea—
(Abstract)

In order to retrieve exactly information of earth surface including the sea surface from satellite
imagery, it is important to correct the atmospheric effect. The retrieval algorithm which calculate
the albedo of the ground target, which was classified to already known object beforehand, and
atmospheric aerosol optical thickness (AOT) from satellite data has been developed till last year.
In order to examine application of the algorithm to the sea surface albedo in the coastal region,
it started with the classification of the substance (organic or inorganic suspended substance and
colored dissolved organic or inorganic matter) which exists in the sea surface from MODIS imagery.
Object ocean regions were the mouth of the Teshio River, the Yubetu River and the Tokoro River in
the Soya warm current. The classification of the target was performed by the conventional multi-level
slice method with normalized radiance which value indicate ratio of each respective MODIS channel
radiance values to the total amount radiance value. As a result, the substance in the sea surface of
the mouth of the Teshio, the Yubetsu and the Tokoro River were classified into three classes. The

albedo of the classified substance and AOT should be calculated in future issue.
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(Title) Geohazard Monitoring Using Satellite Remote Sensing Data
(Abstract)

The following two subthemes were dealt with in this research. (1) Study on Ionsospheric
disturbances using GPS TEC (Total Electron Content) and (2) Satellite remote sensing for
“geohazard monitoring/forecasting”. As for (1), we applied the developed neural network -based
ionospheric tomography algorithm to practical data which includes the possible anomalous changes
for earthquakes with M =6 and depth less than 40 km during 1998-2010 and the 2011 Tohoku
Earthquake (Mw9.0). 53 earthquakes have been and 28 of them had ionospheric anomalies. Among
14 of them, there is a local decrease of electron density around 250 km altitude and a global increase
above the altitude over near the epicenter. With help of Ionosheric simulation, it is suggestive of an
additive horizontally eastward electric field as one of the possible generation mechanisms. As for
(2), a new algorithm for detection of land surface temperature (LST) to forecast large earthquake
activity. We apply the developed algorithm to the 2009 L’Aquila earthquake in Italy and find the

thermal anomaly with duration of 3 hours 8 days before the earthquake.
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ICTEFBEDRANBETEZNULDSETOEBNNHZ EERHB U T, ZOREHEC DL
T/O0—NIVREE - BB I 2L —Y 3> EDLERETV., BROHETOKFREEEHOFMN
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(Title) Application of land cover type maps to the spaceborne measurements of tropospheric
constituents
(Abstract)

We studied the effect of the surface albedo and Bidirectional Reflectance Distribution Function
(BRDF) over the Kanto Plain (Tokyo) on the spaceborne UV/Visible measurements of the
tropospheric constituents including NO2, making an empirical model of the surface cover and land
use types. For the empirical model, we used the High Resolution Land-Use and Land-Cover Map by
the Advanced Land Observing Satellite (ALOS)/Advanced Visible and Near Infrared Radiometer
type 2 (AVNIR-2). We applied the land use type model to the estimation of air mass factor (AMF)
of the tropospheric NO2. We showed the importance of the consideration of the land types and the

surface reflectance anisotropy when measuring the tropospheric NO2.
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(Title) Optical properties of cloud and aerosol by using SKYNET data
(Abstract)

We collected data of Aerosol and Cloud optical properties during 1994 on the SKYNET observation
network at each site in the world. Our study is an observation network to understand aerosol -cloud-
radiation interaction in the atmosphere. We provide the information, in this presentation, on the
optical properties of aerosol and cloud with respect to their temporal and spatial variability. The
global distributions of aerosol have been derived from satellite data, and have been simulated in
numerical model, which assume optical parameters. However, these distributions are difficult to
derive because of variability in time and/or space. SKYNET instrumentation has been designed to be

effective for comprehensive understanding the climate change of the atmospheric radiation.

(=)

SKYNET F—4 OB E1TV. B - T70OVIVOXZHEMEN. K2 QERIMSICH VTR - 2R
ZEENEDLIICRI > TVWBHITHEL. S[IRBIRBICHIFTZ2ERT—H & U TEHEEITOTWS, Ffe.
HIFRERE BIEPLHETTIVE W T3 EARSE. LIDARX® MAX-DOAS D & 5 7o it &R, B OEEIR v
P T—U%HBEL TLV\DNASAD AERONET & DG LEER 21TV, SRR ETH% 5 L TOHERED
BRRICOIRF B0, BT —HDINEETOT

REES P2013-1
yocme Ty FRBEFARERIC L 28 EEEXIGONK & LR ICEET BRIK
hRERE .
mRE PR EFABB ((KR) BRIRRE=45—)
BEHE JT.2Y ZAXY>7 43

(Title) Countermeasures for Life-risk Reduction against Earthquake Fires using Satellite-based
Refuge Distance and Wooden-house Ratios
(Abstract)
Metropolitan areas face direct-hit type of South-Kanto, Tokai-oki, and Tounankai plate-sliding.
This study presents urgent refuge and evacuation bridges for pedestrian exclusive use, and super
quakeproof bridges, by identifying life-risk potential and significant districts of hazard using walk

distance and wooden-house percentages derived from satellite-based land-cover classification.
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(Title) Research of dynamic behavior of volcanic clouds based on image observation and satellite
data analysis
(Abstract)

Results of ground observation network of eruption clouds at volcanoes in southwest Japan in these
several years were reported at JAVCEI 2013 Scientific Assembly in Kagoshima, Japan, together
with satellite image analyses. Strongly increased eruptive activity of Sakurajima volcano since 2009
and sub-plinian eruption of Kirishima-Shinmoedake volcano in 2011 were recorded by multi-point
automatic recordings especially with NIR modes. Eruptive activities of insular volcanoes Satsuma-
Iojima and Suwanosejima south of Kyushu were recorded by web-camera systems. Analysis of high
concentration events of SO2 around Sakurajima volcano in these years with respect to the behavior of
volcanic plumes was also reported at the same conference.

Whole-sky monitoring by fish-eye web-camera started to work in 2013, and the first result on the
wide dispersion of eruption clouds at Sakurajima volcano in 2013, together with the other image

recordings, was reported at the 16th CEReS Symposium on Remote Sensing for Environment.
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(Title) A study on the retrieval of cloud optical properties with an i-Skyradiometer
(Abstract)

Radiative transfer calculations to study feasibilities of i-skyradiometer were made, although
a precede study mentioned that i-skyradiometer could be used for the retrieval of cloud optical
parameters. Our study showed that more uncomplicated algorithm can be made in case when the
differences among the three cloud channels of i-skyradiometer are used. Meanwhile, we studied how
wide expanse of the satellite retrieval the one observatory could represent using MODIS level 2 cloud

fraction data and the ground-based data obtained at the Sendai observatory. It is no wonder that this



representativeness strongly depends on the cloud roughness and its pattern, however usually one
ground site can properly shows the closer values to the ones from satellite with a radius of about 15
km.
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(Title) Development of Near-InfraRed camera and analysis of filter specification for CP-SAR
(Abstract)

Data images were taken using a NIR camera on the assumption that it is mounted on the UAV.
We conducted a study of the specification of the filter required for CP-SAR NIR camera based on
this result. Image object is a snow, and we analyzed the reflection characteristics by comparing
white plate. There was a significant difference between the slope snow and flat snow reflection
characteristics of snow. In the results of spectroscopic observations, reflection characteristic of snow
cover of slope snow is larger than flat snow. Also in the laboratory experiments, there was a trend
similar to the observations of this time. We believe that it is possible to classify the slope snow by

combining 2-observating wavelength.
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(Title) Development of the estimation algorithm of gross primary production capacity for GCOM-C/
SGLI sensor data
(Abstract)

To estimate gross primary production (GPP), the process of photosynthesis was considered as
two separate phases: capacity and reduction. For a particular leaf, photosynthetic capacity mainly
depends on the amount of chlorophyll and the RuBisCO enzyme. The chlorophyll content can be
estimated by the color of the leaf, and leaf color can be detected by optical sensors. We used the
chlorophyll content of leaves to estimate the GPP capacity and introduce the light-response curve
for estimating the GPP capacity. We developed the algorithm of how to determine the parameters
of light-response curve from Satellite data. For this study, we used the FLUX data and MODIS
reflectance data. In this year, we determined the estimation parameters for GPP capacity of open
shrub, closed shrub, Amazon rain forest. From the results of this year and previous study, it was clear
that 1) the estimation formula was almost same as grass and close shrub types, 2) the estimation
formula’s slopes of tree types except for Amazon forest were almost same as each other, 3) GPP

capacity of Amazon forest was almost same thorough a year.
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(Title) A study on accurate sea ice physical parameter retrieval from SAR data
(Abstract)

The main objective of this research is to investigate the possible use of synthetic aperture radar
(SAR) data to monitor sea ice in the southern region of the Sea of Okhotsk. There are a lot of
SAR satellites operating in orbit, and most satellites can observe the ground targets with various
observation parameters. We would like to find out the suitable observation parameters for monitoring
sea ice in relatively thin sea ice area. In-situ data collections on Lake Saroma were carried out in
2012 and 2013, which were simultaneously with ENVISAT/ASAR and RADARSAT-2 observations.
We found that the VV to HH co-pol backscattering ratio decreases as the ice thickness, which was
found in our previous work. We will use the measured dielectric constant of the ice surface for

improving the backscattering coefficient model for thin sea ice.
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(Title) Estimation of downward logwave radiation and surface temperature for surface radiation
budget
(Abstract)

Purpose of study is development of an estimation metrology of long wave downward radiation flux
and surface temperature. We focus on an application of this methodology for cloudy days because it
should be used in the climate study.

Estimation of physical properties in ground earth soil presented by Sugawara et al. (2001) which
aimed for urban building area was tested for vegetation area. Results are compared to the previous
studies. Sensitivity analysis was performed in this methodology, and we found that the lower

boundary condition is not so much influential to the results.
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(Title) Study on hydrometeor retrieval using multi-frequency microwave radiometer data
(Abstract)

The purpose of the present study is to develop an Ensemble-based Variational Assimilation (EnVA)
scheme with sampling error damping method for the Cloud-Resolving Model (CRM). This is because,
in ensemble-based assimilation schemes for CRMs, sampling error is serious, in particular, for
precipitation-related variables (precipitation rate, vertical wind speed) because they are confined in
rainy areas.

Based on the CRM ensemble forecast error analyses for various precipitation cases, we developed
the sampling error damping method that consisted of a Neighboring Ensemble (NE) method and
a dual scale separation of NE. The NE method approximated the forecast error correlation using
NE members within a reduced-grid box (5 x 5 grids in the present study) based on the spectral
localization assumption. In the dual scale separation, we divided the NE forecast error into large-
scale portions (13 x 13 grid averages in the present study) and small-scale deviations so as to reflect
the horizontal scale differences in forecast error between precipitation-related variables and others.

In order to introduce the sampling error damping method to the three-dimensional EnVA, we
assumed that the EnVA analysis increments were subject to the dual scale NE forecast error
subspace. In addition, we introduced a vertical reduce approximation using the primary Singular
Value Decomposition (SVD) modes of the vertical cross correlation of the dual scale NE forecast
error. Since the SVD modes were mutually independent, the three-dimensional cost function of
EnVA resulted in that for the horizontal component of the analysis increment of the each SVD mode.
Then, we horizontally diagonalized the background term of the cost function using the horizontal
correlation of the NE forecast error. We used the conjugate gradient scheme to solve the nonlinear
minimization of the cost function, and obtained the optimal analysis increment for the ensemble
mean. Then, we calculated the analysis increments for ensemble members with the analysis error
covariance at the reduced grids.

In order to examine the EnVA scheme, we performed OSSEs for several meteorological disturbance
cases. The results show that the NE method was successful in producing plausible analyses of
precipitation-related variables from the simulated surface precipitation even for grid points where
less than 20 % of the ensemble members forecasted precipitation, and that the dual scale separation
of NE made spatial scale changes in analysis increments in correspondence with precipitation rates.
The EnVA scheme was also successful in retrieving precipitation flags and precipitation profiles from
the simulated multi-channel microwave brightness temperatures that were non-linear functions of

various precipitation-related variables.
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(Title) A validation study of atmospheric properties with SKYNET data
(Abstract)

It is important to investigate validity of atmospheric products, such as aerosol, cloud, and water
vapor, retrieved from satellite observation data. Consequently, we examined SKYNET ground-based
observation data to be compared with the satellite products. We made a match-up data analysis of
sky radiometer, Optical Particle Counter (OPC) and LIDAR under the visual hindrance conditions.
As a result of the data analyses at Fukue-jima island from 2003 to 2004, it was confirmed that the
properties such as aerosol loading, light absorptivity, particle size, non-sphericity were different
depending on the atmospheric phenomenon types such as Kosa and haze from the normal conditions.

The properties were also consistent to each sensor even though they have inherent optical ranges



under the visual hindrance conditions. It is suggested that the characterization of atmospheric

phenomena should be compared with satellite observation for longer terms.
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(Title) Co-variability of cloud-aerosol-precipitation over the Asian monsoon region
(Abstract)

We have investigated the co-variability of Aerosol-Cloud-Precipitation over the Asian monsoon
region. We focus on the co-variability on interannual time-scale. We found that interannual variation
of aerosol optical depth was associated with the El Nifio-Southern Oscillation. The variation was
statistically significant when we used long-term satellite datasets (more than 10 years). We are

going to investigate the physical processes in the future study.
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(Title) Investigation of retrieval technique of tropospheric ozone from UV-Vis.-IR spectra measured
from a satellite
(Abstract)
Accompanying with recent development of industry and economy in Asian countries, emissions

of air pollutants have been increasing significantly. Long-range, transboundary transport of these



pollutants probably affects the atmospheric environment and the regional climate in this region.
In Japan, surface ozone concentration has been gradually increasing and photochemical smog
sometimes occurs not only in urban regions but also in remote areas, and one of the causes of this
ozone increase 1s considered to be transboundary transport of polluted air masses in East Asia.
Satellite observation of air pollutants, such as ozone, over Asia is expected to understanding
their photochemical and transport processes as well as the spatial and temporal variation of their
emissions in this region. However, the remote sensing of the lower tropospheric ozone from a satellite
has not fully succeeded so far. We have proposed that the lower tropospheric ozone can be evaluated
from the simultaneous measurement of UV and Visible solar backscatter spectra, because effective
optical path length for the UV (Huggins bands) and the visible (Chappuis bands) backscattered
light near the surface is significantly different due to the difference in the Rayleigh scattering
cross-section. For the evaluation of the lower tropospheric ozone with practical precision with this
technique, it is necessary to retrieve ozone column amount with high precision for both UV and
visible measurement. In order to confirm the precision of DOAS fitting for UV and visible spectra,
solar direct light spectra were measured, indicating that ozone column amount can be retrieved
both from visible and UV spectra. Validating observation of the tropospheric ozone amount from
an aircraft has shown that the retrieval of ozone from the visible backscattered spectra is quite
sensitive to the surface albedo spectra although the ozone column amout evaluated from the UV
backscattered spectra is consistent with the calculation from path length simulation result and the in

situ measurement of ozone profile.
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(Title) Research Project of Verification of Precision about GPS positioning Information derived from
the Quasi-Zenith Satellite “MICHIBIKI" System at Deep Valleys.
(Abstract)

Automated methodological data acquisition system via APRS wireless network constructed in 2012-
13 (CERES Project Study) is successfully replaced by the DOCOMO mobile phone network. From 6
points of weather stations located along the Arakawa River in Kofu Basin, basic weather data (Temp,
Humidity, Wind direction and speed, air pressure etc.) are corrected every minute at the center
Server set at Yamanashi Univ. And also, weather data from stations are indicated at the Google Map
on internet at real time operations. Cost is 2,835 yen per 1 station per month except starting cost
22,300 yen for module, battery, and cables). Constant & sustainable works by the stand alone battery
are severe issues in our system. This weather data will contribute to the Heat-Island

Study around the Kofu DID area appeared in cold winter mornings.
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(Title) Extraction of rice-planted area using wide-angle scanning SAR data
(Abstract)

For prediction of rice yield on regional and global scale, it is necessary to estimate geographical
distribution of transplanting date. An optical satellite sensor is helpful for estimation of transplanting
dates. In particular, MODIS is often utilized. However it is difficult to obtain available images
constantly from MODIS because it is often affected by clouds. On the other hand, COSMO-SkyMed,
which is a kind of SAR sensors, can supply data under any atmospheric condition at high spatial and
high temporal resolution. However, there have been no previous cases in which transplanting dates
are detected constantly using SAR data. Therefore, in this paper, the geographical distribution of
transplanting date was estimated from MODIS images and COSMO-SkyMed images and the results
were compared. As the result, while the transplanting dates could be estimated accurately from
COSMO-SkyMed images, there were several estimation failures from MODIS images mainly because

of its spatial resolution.
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(Title) Spatial and Temporal Distribution of Nitrogen Load in Citarum River Basin
(Abstract)

High-quality fresh water is limited in quantity, and there is a need for comprehensive water
management. Therefore, control of water pollution has become important in many developing
countries. In the case of the Citarum River, domestic water for Jakarta and Bandung city has
problem of quality and quantity, so water quality assessment is quite important. Although nitrogen is
essential for living organisms as an important constituent of proteins, excess enriched nutrients may

cause eutrophication of water bodies, especially in lakes or reservoirs.



Figure 1 shows the observed total nitrogen (T-N) concentration at Nanjung station, which is
located a little bit upstream from Saguling reservoir. The T-N value sometime exceeds 10 mg/L. At
Nanjung station, the measurement is affected by waste water from Bandung city and drained water
from upstream agricultural fields that flow into the Citarum River.

In the Citarum River, hydrological and water quality data were very limited because of the low
frequency of measurements and the fact that data are only observed at a few main stream points.
Therefore, it is difficult to evaluate the distribution of the nitrogen pollution load, especially from
non-point sources. However, nitrogen loads from point sources such as human and livestock origin
can be estimated roughly. Food and Agriculture

Organization, FAO spatial livestock density data (5-km resolution) and pollution load factors
data from Kunimatsu and Muraoka were used for calculation. Figure 2 shows spatial distribution
of nitrogen loads from each source in the Citarum basin. Bandung is a highly populated city, so the
pollution load is rather large compared to that of a rural area.

In many developing counties, waste water from urban build-up is directly drained into river
without treatments. In rural areas, wastes from livestock or human livings are stored in agricultural
fields or other soil layers. Such wastes decompose slowly. Therefore, for pollution control or

management, a nutrient dynamic model in the soil or water bodies should be developed and applied.
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(Title) Characteristics of soil moisture and vegetation change in time and space on the Mongolian
Plateau
(Abstract)

We tried to discuss seasonally and annually the spatial distribution change of NDVI and soil
moisture using the in situ data of hydrological, meteorological and vegetation observations and the
data of AMSR-E, AMSR2 and MODIS in the study area on the Mongolian Plateau since 2001. As
a result, we obtained that drought in 2007 had an influence to the lowest development during the
observation period from 2001 to 2010 and the value change of NDVI depended on the behaviors of soil

temperature at a depth of 10 cm and soil moisture.
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(Title) Forecasting rice growth and yield in Nam Ngum river basin
(Abstract)

Rice is the most important crop in Lao PDR. The improvement of productivity is strongly
recommended, but the information about its growth characteristics in farmers’ fields is limited.
Because leaf area index (LAI) is one of the important traits related to yield and dry matter
production of rice, this study conducted investigation (D to evaluate dynamics of LAI and @ to analyze
the effects on rice dry matter production in farmers’ fields in Vientiane province, Lao PDR.

66 farmers’ fields were selected in the study area in Vientiane province, Lao PDR in 2013. LAI
was measured by a plant canopy analyzer (LAI-2200, LI-COR) 4 times before heading period, from
22 July to 19 Sep. At maturing stage, rice plant samples were harvested to determine yield and total
dry matter for each field. Soil samples from 33 of 66 fields were taken from the surface soil (0-10
cm deep). Total nitrogen (N) and carbon (C) concentration in the soil were analyzed with a mass
spectrometer (Tracer MAT). Because LAI at farmers’ fields increased almost linearly, the following

line regression was used for analysis.



LAI=aT+b (1)

Where a and b are regression coefficient, and T is effective accumulated temperature (° C d; base
temperature of 10 ° C) from 22 July. The coefficient a was defined as developmental rate of LAI, and
transplanting date was estimated based on intercept on x-axis (—b/a).

Since the transplanting date estimated from equation (1) was consistent with those from
observation at the first survey, the estimated transplanting date was employed for the following
analysis. Rice yield at the farmers’ fields ranged from 63.8 g m * to 411.8 g m %, and correlated with
LAI at the 4th investigation. The variability of LAI was well explained by that of developmental rate
(Fig. 1), but rarely by that of effective accumulated temperatures from the estimated transplanting
date. The developmental rate of LAI was associated with N content of soil (Fig. 2). These results
suggested that rice productivity of farmers’ fields is governed by soil N fertility through LAI growth,
and that LAI monitoring is an effective tool to evaluate production. The result supports the theory to

estimate rice production by monitoring LAI growth in the targeted area.
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(Title) Identification of biodiversity hotspots in Chiba Prefecture =~ —A preliminary research using

species distribution and land cover data—
(Abstract)
In Chiba Prefecture, rapid urbanization is occurring in the northwestern section and along the
coast of Tokyo Bay. On the other hand, socio-economic changes in primary industries are leading to

abandonment of agricultural lands and managed forests in the more rural sections of the prefecture.



A necessary step in conserving biodiversity is to identify and monitor the patterns of land cover and
aquatic environments, which effect the distribution of vital wildlife habitats; and to quickly respond
to changes in these patterns. In this research, distribution maps of endangered species, digitalized
from data provided by the Chiba Prefecture Biodiversity Center, were correlated with topographical
maps and GIS vegetation maps based on the Sixth and Seventh National Survey on the Natural
Environment implemented by the Ministry of Environment. The goal is to identify and monitor
the prefecture’'s high-priority biodiversity hotspots. The results of this research will be useful for

formulating development plans that are compatible with the needs of biodiversity conservation.

(=)

FREETIEEICIKTEBS, BESHEPLEL TRRLGPBHENETL THY. BRELZRYECREDNE
LICHED, BHELPHRMBIBOREINT-HENDIEL TW3, £EVZHEMERESTBICHY. BELE
YDE S & 73 BT AONGDIRIE D & QLRI AR Z BB L. ZOZLICRRICHEST 2BHELDH
%, SOFFMHALICHD FERLEICH T IHELSTCBHEENMONHEIREBL. &V RBLFHESZED
RREEREDBEELZBESNIL. SEOBRBERBICOBIFEZIEEBHNET S, £VMSHRMEICH D BiE
BERIREZER (MR LEDBARELKECERR ENDHIBBREICAT IER) & TEREMSHK
Bt SNSRI EZSTEMDHBEROEF T —F 2B L. FTEESFICHZIRERREIE
BTEBGIST—HELTEEL, &5IC, 6. TOBARARERLERAETEERGIST—9%2HLE
S, BEHY (B ONMIBEREZGIS GHIBBEHRS AT L) OLTHEWVIEL. TERADEMSH
HICRART 2IEREERBL e SEIE. HEESTEYMDONHT—INSEMSZHMERY b AR b &=
ﬁb\%Eﬁ%ﬁ@@&%GBLTE@cbﬁ%gtk&Uﬁﬁ@@ﬁE%%b#kb\7&@%%%%
[CRIFBFEERFTT 2,

REES P2013-3

hRRE AR MICH T IEMIERMDRAEILIE
thEE (FAE) [RB—F (RREBKFE)

BHEHE WERIBE

(Title) Analysis of fallow fields in Minamisoma city
(Abstract)

It is expected by the damage caused by rumors and fixture restrictions not only in the damage to
farmland caused by the earthquake and tsunami of the Great East Japan Earthquake on March 11,
2011 but the first Fukushima nuclear power plant accident that a fallow land and an abandoned
cultivated land are expanded. This research grasps the actual condition of the fallow land outside the
evacuation zone within the range of a radius of 40 km from the first Fukushima nuclear power plant,
and aims at supporting resumption of disaster victim farming.

During a period from September 1, 2012 to September 3, and from September 4, 2013 to September
6, I performed a field work in a fallow field of Minamisoma city, Fukushima, and gathered a
sample (all 28 spots in 2012, all 47 spots in 2013) of the agricultural soil. The radioactive material
concentration of the extracted agricultural soil was measured with the radiation meter of LB-
200 (Berthold company). As a result, in the agricultural soil of the hilly land which is a steep
slope outside the evacuation zone, 9,805 Bq/kg, 9,306 Bqg/kg in 2012, and a high-concentration



radioactive material were detected. In addition, 15,278 Bq/kg, 11,289 Bq/kg and radioactive material
concentration were high, and, in the agricultural soil of the hilly land which is a steep slope of the
evacuation zone (within 20 km range).

The Ministry of Health, Labour and Welfare set up a new standard value (cesium 137 is 100 Bg/
kg (the old standard: 500 Bq/kg)) from a long-term viewpoint. However, the present condition is not
having progressed so that subjects, like the place which processes the waste which decontaminated
not having been decided may occur and decontamination may consider. Since expansion of a fallow
land is not avoided if this present condition is not overcome, the continued monitoring investigation
1s required.
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(Title) Prediction of CEC and phosphate absorption coefficient based on soil carbon
(Abstract)
Existent studies show that soil carbon contents (SCC) can be predicted by satellite image data.

Hence, soil information related with SCCs may be evaluated widely from satellite image. The purpose



of this study is to analyze about the possibility of wide area evaluation for phosphate absorption

coefficient (PAC) and cation exchange capacity (CEC) in Andosols areas of Tokachi district,

Hokkaido.

(1) The plow layer of Andosols upland in Tokachi is composed from young un-weathered and young
weathered volcanic ashes. Therefore, soil samples for each volcanic ash were collected from un-
cultivated area and the relationships between SCCs and PACs or CECs for each volcanic ash
were investigated. As a result, though the magnitudes of correlation were different, significant
positive correlations were obtained from all regression analyses. Besides, the SCCs of young un-
weathered volcanic ashes were correlated with those of young weathered volcanic ashes (r=
0.84, P<0.01). From above results, it is confirmed that PAC and CEC can be estimated based on
SCCs.

(2) The relationships between SCCs and PACs or CECs were analyzed using soil data of plow layer
collected from in Andosols upland areas. As for PACs, significant positively correlation was
obtained for each geographical section (middle and high terrace; r=0.71, P <0.01, low terrace;
r=0.83, p<0.01). Also, CECs were correlated with SCCs for each geographical section (middle
and high terrace; r=084, P <0.01, low terrace; r=0.94, p <0.01). Therefore, PACs and CECs were
estimated from the existent SCCs map in Tokachi drawn by satellite image (Niwa et al., 2011),
geographical section map in Tokachi and the significant regression equations between SCCs and
PACs or CECs.

(3) The PACs and CECs maps indicated that PACs and CECs are partially different within a field. It
was considered that PACs and CECs maps were effective site-specific management within a field
of phosphate application and pH adjustment respectively, as well as understanding the regional
characteristics of PACs and CECs.
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(Title) Forest measurement using laser for radar remote sensing
(Abstract)

To validate the result of radar image, accurate field reference data is required. Since the field data
1s limited and not accurate enough to satisfy the result from high resolution radar data, accurate
measurement technique using terrestrial laser is introduced in this research. The terrestrial laser
data is dense and complex point distribution. The voxel representation technique is used to simplify
and identify the tree structure. As the result, the terrain slope and the portion of canopy are
significantly related with the backscattering coefficient sigma value. The detail three dimensional
structures obtained from the terrestrial laser helps to understand the volume scattering mechanism

of tree structure.
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(Title) Relationship between Rainfall and Ocean Heat flux by Satellite data in Indonesia
(Abstract)

The Relationship between Rainfall and Heat budget in seasonal change were studied from 1988
to 1996 around Indonesia Sea. Heat flux was emitted around India, Indonesia and Pacific Ocean
annually (Dry season & rain season). Sensible heat flux (SHF) and latent heat flux (LHF) show
large change in Pacific Ocean, the maximum valve of heat flux show in Pacific area. LHF value is
bigger than SHF relativity. Latent heat is a main factor to emit to heat from Ocean to Atmosphere
in researched sea. Each flux (Net flux, Sensible heat, latent heat) shows emission from Ocean and
atmosphere. This means ocean heat was transferred from ocean to atmosphere continuously.

Yearly average of net heat flux (NHF) in Pacific ocean, India ocean, Indonesia ocean are -989.52W/
m2, -730.21W/m2, -702.78W/m2, respectively. EOF analysis was applied to heat flux (sensible heat,
Latent heat, Net flux) for 8 years from 1988 to 1996 (8 years).

The mode shows Mode-1: 16.2 % , Mode-2: 8.7 % , Mode-3: 8.3 % , Mode-4: 7.1 % for Net flux.

As results, variation of heat flux is not dominated by such as big events (ENSO, India Ocean
Dipole and Monsoon effect) around Indonesia ocean (Pacific, Indonesia, and Indian). Heat flux

variation patterns is mainly two patterns (India-Indonesia pattern and Pacific)
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(Title) Mapping Mekong River Basin land cover to support food production
(Abstract)

The Mekong River basin is one of the few important river basins in the world that has an enormous
social and economic impact on regional and global economy. Emerging at 4,500m high Tibet Plateau,
Mekong River runs its way the South China Sea at southwest Vietnam passing 4,800km. The river
basin which covers parts of China, Myanmar, Lao PDR, Thailand, Cambodia and Viet Nam, is one
of the 10 greatest rivers of the world, by the volume of water discharge to the sea. The total area
under Mekong River, 795,000 square kilometers was divided into two major parts as upper and lower
basin. The Lower Mekong basin covers nearly 75 % of the land area and contains about 90 % of the
population and agricultural activities of the total river basin. Hence, the Mekong River system is an
integral part of the human life of the region. The total contribution from agriculture products (farming,
fishing and forestry) provides living for 85 % of people in the Lower Mekong Basin (LMB). About 60
million people in the region annually produce enough rice to feed 300 million people. In production
of rice, Vietnam farmers alone produce over 3.5 million tones. The LMB also enjoys a healthy
consumption of fish and fish products annually. According to this strong link between human life and
river system, production of detail maps of the river basin is an important task to help planners at all
levels. The present study will use 250m resolution MODIS satellite imagery based land cover map of
the river basin to assess the food production conditions of the region. The production of the rice in the

area will be considered as the backbone of the total food production.
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(Title) Development of Urban Modeling and Disaster Detection Using Various Remote Sensing Data
(Abstract)

This research proposes the method to detect building damage from the change in layover and
radar-shadow areas in SAR intensity images. Multi-temporal TerraSAR-X images covering the
Sendai-Shiogama Port were employed to detect building damage due to the tsunamis caused by the
2011 Tohoku-OKki earthquake. The backscattering coefficients in layover areas of individual buildings
were extracted and then, the average value in each layover area was calculated. The average value
was seen to decrease in the post-event image due to the reduced backscatter from building side-walls.
Furthermore, the reduction of radar shadow for exploded reactor buildings in the Fukushima-Daiichi

nuclear power plant was detected.
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(Title) Analysis of honeybee's habitat using remote sensing data 3
(Abstract)

Honeybees can gather honey which is two kilometers far from their hive. It is thought that the
honeybees are influenced by the vegetation of their habitats. Two kilometers in radius is the area
that residents can recognize it. If the relevance of honey and vegetation is confirmed, residents can
realize the fact that environment they live has impact to habitats of honeybee through honey. And
that can motivate the effort for the environment.

Beekeeping activities related to HBB in Yokohama city, which began in 2008 has been a prospect
that the number of portions will be 11 locations in fiscal 2014, green environment in the region to
implement the project is gaining diversity.

In this paper, the radial 2km area of three points that land use varies greatly, and charting the
vegetation used to remote sensing data.

We plan to utilize the building for environmental literacy in the region the contents of this study.

(=)

SVYNFIIRFENS 2kmDBENSN\FIVEFERL TS, CONFIVIIER - £EBEHOEE
CHEERITREEZOND, ¥R 2kmlE. ZIICBSTRERNDRF TZZ2BETHY. /N\FIWELE
L DEEMNIERTENIEE, FRIEINFIVEBUTEOHIBESTRENIVNFDOER - £BERIC
FEESZTVWBILERRT DI ENTE, BRIBICNT2EEDEE DT 2185 £EX 5N 3,

2008FNSIEL F o EEMAICH T 2 HBBICRHET 2 EEEHI. 2014FEICZDEFAEN 11 1R
[CRRBRAAER>THY., 70V 1V M2RMET DHMFICHIF SFMIRRTZHRMEEZIBL TS,

AR TIE, 7OV VM ERET VBN IS5, UTOLMFBNIKRKECERLRZ 3 DDMIRDHE
B2kmBICDOVWT, YE— LIV IT—H%EFRAL TEDDTHEZRLL. LEERLU T

S, RIRFATERLU-ASTA2 70V 9 b OFESFITHIBOBIREY 7S5 —DEMRT-OIERT3F
ETH Do



2.2.4, —RIARDEHD

yosme PALSAR Global MosaicZ BL\1c2009FE DA A WIN—L TS50 FT—2 3> D
t3RsRE g
g FiR) BB CEFRRRARAE HIKIRBLERE)
BEHE WRREBE

(Title) Extracting distribution of oil palm plantations in 2009 using PALSAR Global Mosaic
(Abstract)

In recent years, a concept called REDD + have been shared between many people. The REDD + is
a concept in which the greenhouse gas reduction is aimed by methods based market-mechanism such
as buying and selling quantity of greenhouse gas reduction in order to reduce greenhouse gas caused
by the forest degradation. However, there are the opinions that the consideration for the adverse
effects to ecosystem service is insufficient in current REDD +.

In this study, the easy method to extract the distribution of the oil palm plantations causing forest
degradation was developed for the purpose of helping quick and precise evaluation of the ecosystem
service and helping to solve the problems of REDD +. The study area is Sarawak Province, Malaysian
Borneo where forest degradation have been carried out for developing oil palm plantations or other
land uses. By the supervised classification, oil palm plantations were extracted with road data, river
data, remote sensing imagery of Google Earth, PALSAR Global Mosaic (SAR data), field survey
results and other information of the study area. Results of this study were shared with the group
supported by the Environmental Research and Technology Development Fund (F-1101) of the
Ministry of the Environment of Japan whose one of purpose is evaluation of impact on the ecosystem
service. As a result, this study contributed to the evaluation of impact of oil palm plantations on the

ecosystem service.
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(Title) Development of rain detection scheme using satellite VIS/IR sensors for GSMaP
(Abstract)

We investigated to extract a precipitable clouds using the Tropical Rainfall Measuring Mission
Precipitation Radar (PR) and Visible Infrared Scanner (VIRS) data. The possible of detection
(POD) of precipitable clouds over the western tropical Pacific are calculated to classify cloud pixels
for VIRS brightness temperature at 10.8 um and some parameters combined with multiple bands
into precipitable and nonprecipitable clouds by TRMM PR near surface rainfall. The distributions
of the POD, named potential map, are presented using VIRS measurement data for some cases. We
suggested good indicators being able to detect shallow precipitable clouds as radiance ratio of 0.6 and
1.6 um and brightness temperature difference between 3.8 and 11 um. We will develop to use the

potential map for improving rain detection.
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(Title) Assesing TRMM-2A25 climatological precipitation estimates over the northeastern Indian
subcontinent using tipping bucket raingauge network.
(Abstract)

We compared TRMM-2A25 surface rain against tipping bucket raingauges installed in
northeastern Indisn subcontinent, Assam, and Meghalaya, India, and Bangladesh. A method to
compare instantaneous rainfall intensity measurement by raingauges and TRMM surface rain at the
point of raingauges was constructed. A remarkable underestimation of rainfall intensity in TRMM
surface rain was detected at stations over the Meghalaya Plateau. Using TRMM 2A25 data for 14
years from 1998 to 2011, a rainfall climatology with 0.05 x 0.05 longitude-latitude resolutions was
constructed. TRMM 2A25 surface rainfail were found to be larger at grids over the valleys just to the

east of Cherrapunjee and Mawsynram, which are known as rainfall world records.
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(Title) Accurate detection of spatial variability of vegetation phenology and functions by integrating in
situ and satellite observations
(Abstract)

To develop the algorithm for detection of the spatio-temporal variability of plant phenology (e.g.
timing of leaf-expansion and leaf-fall) and ecosystem functions (e.g. potential photosynthetic
capacity) by analysing satellite remote-sensing data, we have conducted field studies in various
ecosystem sites, which included the Yatsugatake deciduous coniferous forest site, to obtain daily plant
phenological images and spectral reflectance and in situ-observed periodical ecological data. In this
financial year, we have started to capture phenological images at a deciduous coniferous forest site
in Siberia. Firstly, we examined the relationship between in situ- and satellite-observed vegetation
indices and functional growing period (i.e. potential period of photosynthesis). We then examined
the characteristics of timing of start of growing season (SGS) and end of growing season (EGS) in
deciduous forests in Japan along vertical and horizontal gradient by analysing Terra/Aqua MODIS
satellite-observed daily vegetation index data with a 500-m spatial resolution. We found that (1)
the effect of spatial heterogeneity of the timing and patterns of leaf-fall among species on vegetation
indices can be reduced by observing only the seasonal variation in colour on the canopy surface by
using green-red vegetation index (GRVI), which consists of visible red and green reflectance bands,
rather than that of both leaf area and colour on the canopy surface by using normalized difference
vegetation index (NDVI) and enhanced vegetation index (EVI), which consist of visible (red and
blue) and near-infra red reflectance bands (Nagai et al. accepted; IJRS) ; (2) changes along the
vertical and horizontal gradients in the timing of EGS was smaller than those of SGS (Nagai et al.
accepted; IJB) ; and (3) the sensitivity of the timing of EGS to air temperature was much less than
that of SGS (Nagai et al. accepted; IJB).
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(Title) Study on acquisition of geospatial information using small UAV
(Abstract)

Recently, MEMS devices (GPS, gyro and acceleration sensor) achieved cost reduction and
downsizing. Thereby, small UAV mounted with these devices have appeared.

It's very difficult for beginners to control the traditional RC helicopters, because they need high

level of control technique and technical knowledge. However, anyone can control small UAV very



easily and get geospatial information of high resolution.
In this study, we examined method of acquiring geospatial information (orthophoto, DSM, NDVI,
and temperature distribution) by using small UAV.
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(Title) Development of estimation method for offshore wind energy resources using microwave
radiometer, scatterometer and mesoscale meteorological model
(Abstract)

Wind energy is known as one of renewable energies. However offshore wind energy in coastal waters
of Japan has not been fully investigated yet. The purpose of study is to not only estimate offshore wind
energy resources by combining microwave radiometer AMSR-E, scatterometer ASCAT with mesoscale
meteorological model WRF but also develop wind condition database in coastal waters of Japan by
validating satellite-derived wind speeds against in situ wind speeds. Validation of AMSR-E and ASCAT-
derived wind speeds are carried out during the period from 2009 to 2011. Moreover wind speeds and
directions are simulated by WRF and converted to wind speeds at the height of 80m by considering
atmospheric stability. Results of validation indicate that bias and RMSE of ASCAT-derived wind speeds at
the height of 10m are lower than those of AMSR-E-derived wind speeds. As far as AMSR 2-derived wind
speeds are concerned, they are getting close to AMSR-E-derived wind speeds in coastal waters of Japan. It

1s expected that AMSR2-derived wind speeds are validated against in situ wind speeds in future.
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(Title) Real Time Detection of Photosynthesis in Plants by Microwave Technique
(Abstract)

Changes of microwave amplitude and phase through a leaf of plants were measured and the
correlation with the photosynthesis in the leaf was inspected.

A network analyzer was used as a microwave source and receiver. First, the sensing component
that radiates microwave to a leaf and receives the transmitted wave through the leaf was made.
Changes of the amplitude and the phase of the transmitted wave under various environmental
conditions, that is light or dark, radiation intensity of light, and density of CO2 gas in air, suggested

the correlation between the changes in the transmitted wave and the photosynthesis in the leaf.
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(Title) Development of a vegetation fluorescence monitoring system using oxygen A band
(Abstract)

It has been pointed out that the Fourier transform spectrometer onboard GOSAT has detected
chlorophyll fluorescence in the wavelength of oxygen A-band near 760 nm. In the present work, we
examine the possibility of developing a ground-based, imaging remote sensing system for measuring
vegetation fluorescence under the illumination of direct solar radiation. In addition, we have studied
the laser-induced fluorescence spectrum from vegetation leaves using a CCD spectrometer and the

two-dimensional distribution of vegetation LIF using a cooled CCD camera.
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Fig. 4 Direct-Solar Radiation Induced Fluorescence ( DSRIF) images of (a) Cinnamomum camphora, (b) Pinus, (c)
Acer, and (d) Ginkgo biloba.
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(Title) Dust monitoring and its quantitative evaluation with compact lidar
(Abstract)

In his study, we focused on the monitoring technology of horizontal atmosphere, especially on
the urban near range atmosphere. Here we aimed that this atmospheric monitoring technology in
near range will be progressed to the dust monitoring method in urban area. The word “dust “ here
included industrial dust and ambient dust (Yellow sand, Pollen dust, and PM10/2.5).

We developed the specialized mini-lidar and conducted the dust monitoring in horizontal direction.
At first step, the lab-experiment was carried out to gather the fundamental data. On-site observation
was also accomplished under the various optical backgrounds (indoor and out door circumference).
The obtained data was analyzed by using the fundamental data on lab-experiment. Now, the

elimination algorism of backgrounds and derivation of dust flow are tried.
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(Title) Application of hyperspectral imaging. camera to remote sensing studies
(Abstract)

EBA JAPAN (Tokyo, Japan) has developed a novel grating-based, portable hyperspectral (HS)
imaging camera NH-2 and NH-7 that can acquire a 2D spatial image (752 x 480 and 1280 x 1024
pixels, respectively) with a single exposure using an internal self-scanning system. In this study, we
have established a method to measure physical quantities, such as skylight radiance distribution, by
applying various calibration (wavelength , radiance, uniformity, angle) to HS images. We acquired
HS images of skylight under clear condition at CEReS, and it turns out that the HS images can be
reproduced by radiative transfer simulations with a two-component tropospheric aerosol model. We
estimated the complex refractive index and particle size distribution of tropospheric aerosols. In
addition, for efficient decontamination of radioactive materials released into the environment by the
TEPCO Fukushima Daiichi nuclear accident that occurred in March 2011, we made vegetation and

land cover maps from the HS images taken around the Fukushima area.
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(Title) Forest field ground truth leverage Study Group
(Abstract)

The ground truth information about the forest accumulated for long time in the research forests
of universities is very precious, and can be said to be the treasury of basic information required for
regional and broad area ecosystem research.

On the other hand, it is expected that broad area ecosystem research progresses by leaps and
bounds with the earth observation satellite data of these days.

However, we do not necessarily have effective organization which becomes a contact point of the
collected data based on physiological ecology or forestry aspects and approach of ecological research
by using remote sensing data.

Then, this study group aims to make discussions for clarifying what kind of research activities
and organizations are effective through a case study. This group consists of the researcher of the
Hokkaido University research forest, which are typical research forests in Japan, and researchers of
Chiba University who are the specialist of satellite remote sensing.

In this year, a seminar for information exchange about the field research and the ground truth

acquisition in a forest was held. In the seminar, the candidate for joint research fields also argued.
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2013.

Kanaya, Y., H. Akimoto, Z.-F. Wang, P. Pochanart, K. Kawamura, Y. Liu, J. Li, Y. Komazaki, H. Irie,
X.-L. Pan, F. Taketani, K. Yamaji, H. Tanimoto, S. Inomata, S. Kato, J. Suthawaree, K. Okuzawa, G.
Wang, S.G. Aggarwal, P.Q. Fu, T. Wang, J. Gao, Y. Wang, and G. Zhuang, Overview of the Mt. Tai
Experiments (MTX2006) in Central East China in June 2006: studies of significant regional air
pollution, Atmospheric Chemistry and Physics, 13, 8265-8283, 2013. ((ER{24FEFFR : ACPD A >
4 RKHSE L TESH)
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« Lin, J.-T., R. V. Martin, K. F. Boersma, M. Sneep, P. Stammes, R. Spurr, P. Wang, M. Van Roozendael, K.
Clémer, and H. Irie, Retrieving tropospheric nitrogen dioxide over China from the Ozone Monitoring
Instrument: effects of aerosols, surface reflectance anisotropy and vertical profile of nitrogen
dioxide, Atmospheric Chemistry and Physics, accepted, 2014.

* Kanaya, Y., H. Irie, H. Takashima, H. Iwabuchi, H. Akimoto, K. Sudo, M. Gu, J. Chong, Y. J. Kim, H.
Lee, A. Li, F. Si, J. Xu, P. -H. Xie, W. -Q. Liu, A. Dzhola, O. Postylyakov, V. lvanov, E. Grechko, M.
Sviridenkov, S. Terpugova, and M. Panchenko, Long-term MAX-DOAS network observations of NO,
in Russia and Asia (MADRAS) during 2007-2012: instrumentation, elucidation of climatology, and
comparisons with OMI satellite observations and global model simulations, Atmospheric Chemistry
and Physics Discussion, 14, 2883-2934, 2013.

* Itahashi, S., I. Uno, H. Irie, J. Kurokawa, and T. Ohara, Trend analysis of tropospheric NO, column
density over East Asia during 2000-2010: multi-satellite observations and model simulations with
the updated REAS emission inventory, Atmospheric Chemistry and Physics, accepted, 2014.

UNEFIRR)
- INERRZ - KA. AATNARBFEOTREICH T 2H8E T DL : BELWINRICE
DRSS, BFEESEEEE. 26(3), 153-165 (2013.12)

(A VFS5T4—=7)
« S. S. Ningombam, S. P. Bagare, R. B. Singh, M. Campanelli, P. Khatri, and N. Dorjey, Calibration of
a sky radiometer (PREDE) using observations obtained from Hanle and Merak high-altitude stations

in Ladakh, Atmospheric Research, 143, 118-128 (2014).

(k?L%)

Validation of ozone data from the Superconducting Submillimeter-Wave Limb-Emission Sounder
(SMILES), K. Imai, N. Manago, C. Mitsuda, et al., J. Geophys. Res. Atmos. 118(11) pp.5750-5769
(2013).

* Diurnal ozone variations in the stratosphere revealed in observations from the Superconducting
Submillimeter-Wave Limb-Emission Sounder (SMILES) on board the International Space Station
(1SS), T. Sakazaki, M. Fujiwara, C. Mitsuda, K. Imai, N. Manago, Y. Naito, T. Nakamura, H. Akiyoshi,
D. Kinnison, T. Sano, M. Suzuki, and M. Shiotani, J. Geophys. Res. Atmos. 118(7) pp.2991- 3006
(2013).

* SMILES L2T7T— 5 BICH T 2 BEBEOMINFE. BEFBEL. #HK BE £EHES. XBFHK 5
HhZ, WHEXR. MEE—. BEHA. FERZEWMBENRIEESE 3 SHATE (2014)

(ZhANDFHEX])

(.—JHEE’E)
SRR, 2014 : SKYNETICHIFZE - T70OVILOED & BB, KERE JUEEKX2EIRISE
RERT). 72, 133—144.

- EEHEEE. SHEM#. 2014 : S UREL —4F FALCON-IDRH —BREBE—. KERZ (biEE
R2ERBFMARM) . 72, 219—224.

(ﬁﬁ%ﬂn;“)
ﬁﬁﬂ”iﬁ‘ (2014) : WMETRESRDORETHE & £ FBREDFEE—) I RETLUABRHRDIFE— BNEE
=55, 32(4), 459-461.
. ﬁﬁ”ﬂ”? (2014) : [LISMSTRESS R DEFBRIRE A RIICHIRR(Z E S8 < H. BT, 59-1, 42-49.
- EREEBE (2013) : BUIREBMNOMREZBIEL1-GISEE. BERRELIFERE. 38(22), 274-277.

(FBTH)
- ABFE - APBA REZEABREAVCTAXKORETFH. BBEIFERHE Vol.79 (No.11)
991-994 (2013)
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(#85% - fRSR - BEEF)
(377w b Fh43 RY A>T 4 3)

+ ZEEZ : Josaphat Tetuko Sri Sumantyo, Chapter 12: Circularly Polarized Synthetic Aperture Radar
onboard Unmanned Aerial Vehicle. Nonami K., et.al edn., Autonomous Control Systems and Vehicles :
Intelligent Unmanned Systems, Intelligent Systems, Control and Automation : Science and
Engineering, Vol. 65, 2013, I1X, 315@. ISBN 978-4-431-54275-9 (Springer)

(X% E8H)
« EHHRIL - BRTIE— - STHEA - MAZ= - ABRIER - REEH - PRES - PIRBY - A2 =
B9 : [hH BEDOSEOBF2EBETEICDOWVWT] : [KK] 60.6. ppa32-444. 2013E6ﬁ

(RBOEX)
« HBOEE (2013) : HIRERB T —HICDNWTHES Z &, KX » KERFEREE. 26(2), 117

(K?EH%)

Remote sensing: An Introductory Textbook, .ZE S R w b (Maruzen Planet). BR2013FE118.
ISBN4-86345-185-8 C3051., (3.5Agriculture, p38-41)

* Development of an Environmentally Advanced Basin Model in Asia, Kazuo Oki, Keigo Noda, Koshi
Yoshida, Issaku Azechi, Masayasu Maki, Koki Homma, Chiharu Hongo and Hiroaki Shirakawa,
Published online: 03. July, 2013, http://dx.doi.org/10.5772/54926
http://www.intechopen.com/articles/show/title/development-of-an-environmentally-advanced-basin-
model-in-asia
Agricultural and Biological Sciences » “Crop Production”, book edited by Aakash Goyal and
Muhammad Asif, ISBN 978-953-51-1174-0, Published: July 3, 2013 under CC BY 3.0 license

()\,If_i)
KIGFXR., ik B, PERE, SHEEL. HK BE KFBEF. PREB. Eﬁa%} BB
NIZE, PHRE CHRF. RESL. REBEE. S)IFESE BEZT VI URIDL20128E
XK. 60, 7, 521-532, 2013F 7H.
* Committee on Atmospheric Environment Observation Satellites, Japan Society of Atmospheric
Chemistry, Science Plan for Geostationary Mission for Meteorology and Atmospheric Pollution in
Asia (GMAP-Asia), 2013 (H#EHZE)

3.2. 2R HASTORRK

(BRz®E

(SN ERH)

1. T. Takamura, T. Boossarasiri and N. Tugjsuren, 2013: SKYNET Status in Japan, International
SKYNET Workshop 2013, July 4-5, 2013, Chiba University, Chiba.

2. P. Khatri, T. Takamura, A. Yamazaki, and A. Uchiyama, 2013: Use of 315nm channel of sky
radiometer to retrieve columnar ozone amount, International SKYNET Workshop 2013, July 4-5,
2013, Chiba University, Chiba.

3. M. Campanelli, T. Nakajima, P. Khatri, T. Takamura, A. Uchiyama, V. Estelles, G.L. Liberti, and V.
Malvesuto, 2013: Retrieval of calibaration parameters for ground based Sun-Sky radiometetirc
measurements of columnar water vapor using operational surface meterorological measurements,
International SKYNET Workshop 2013, July 4-5, 2013, Chiba University, Chiba.

4. Z. Wang, D. Liu, Y. Wang, P. Khatri, T. Takamura, and G-Y. Shi, 2013: Ground-based remote sensing
of aerosol seasonal character over Hefei in East China, International SKYNET Workshop 2013, July
4-5, 2013, Chiba University, Chiba.

5. H. Tsuruta, J.Chotpitayasunon B. Thana, T. Takamura, P. Khatri, K. Sera, S. Sudo, S. Yonemura, Y.
Shirasuna, K. Hirano, M. Hashimoto, D. Goto, T. Takemura, M. Yabuki, E. Oikawa, T. Inoue, S.Watanabe,
N. Sugimoto, T. Hayasaka, and T. Nakajima, 2013: Optical and chemical properties of atmospheric
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aerosos at Phimai in Thiland by surface measurement, CALIOP data, and the SPRINTARS model,
International SKYNET Workshop 2013, July 4-5, 2013, Chiba University, Chiba.

P. Khatri, T. Takamura, Y. Kondo, M. Koike, N. Moteki, A. Shimizu, and N. Sugimoto, 2013: A study of
vertical profiles of aerosol radiative parameters and aerosol direct effects over the East China Sea
region using a combination of aircraft and ground based observation data, International SKYNET
Workshop 2013, July 4-5, 2013, Chiba University, Chiba.

J. Bi, J. Huang, T. Takamura, P. Khatri, J. Shi, Y. Xie, Z. Hu and Y. Liu, 2013: Investigate the single
scattering albedo of dust aerosols and their impact on climate in Northwest China, International
SKYNET Workshop 2013, July 4-5, 2013, Chiba University, Chiba.

T. Takamura, P. Khatri, H. Irie, B.J. Sohn, N. Tugjsuren, B. Thana, M. Campanelli, and G. Pandithrai,
2013: Aerosol optical properties and aerosol direct effects over typical sites of SKYNET network,
International Conference for Climate Change in Arid and Sei-Arid Region 2013 (ICCCASR2013),
Sept. 19-21, Ulaanbaatar, Mongolia.

P. Khatri, T. Takamura, Y. Kondo, A. Shimizu and N. Sugimoto, 2013: Study of vertical distribution
of optical properties and direct radiative forcing of aerosols over Fukue-jima, Japan using aircraft
and surface remote sensing data, International Conference for Climate Change in Arid and Sei-Arid
Region 2013 (ICCCASR2013), Sept. 19-21, Ulaanbaatar, Mongolia.

(BBPFEXER)

1.

Nguyen Thanh Hoan, Toshiyuki Kobayashi, Gegentana, Bayan Alsaaideh, Zhang Naijia, Dong Xuan
Phong and Ryutaro Tateishi, A new global land cover map 2008 - GLCNMO ver. 2, Proceedings of
the International Symposium on Remote Sensing (ISRS) 2013, pp.107-110, 15-17 May 2013 (Chiba,
Japan)

Bayan Alsaaideh, Ahmad Al-Hanbali, Ryutaro Tateishi, and Toshiyuki Kobayashi, A method for
integrating MODIS data and DEM for detecting mangrove forests in Kalimantan, Proceedings of the
International Symposium on Remote Sensing (ISRS) 2013, pp.111-114, 15-17 May 2013 (Chiba,
Japan)

Mi Lan, Nguyen Thanh Hoan and Ryutaro Tateishi, Comparison of existing slope correction methods
for ALOS PALSAR 50m ortho-rectified mosaic data, Proceedings of the International Symposium on
Remote Sensing (ISRS) 2013, pp.195-196, 15-17 May 2013 (Chiba, Japan)

Saeid Gharechelou, Mostafa Karimi Ahmadabad, Ryutaro Tateishi, and Amir Hatefi, Mapping
of surface minerals using aster satellite data in the central desert of Iran, Proceedings of the
International Symposium on Remote Sensing (ISRS) 2013, pp.339-341, 15-17 May 2013 (Chiba,
Japan)

Kotaro lizuka and Ryutaro Tateishi, Analysis of backscattering characteristics of L-band SAR over
the mountainous region of Chiba, Japan, using 50 m PALSAR mosaic product, Proceedings of the
International Symposium on Remote Sensing (ISRS) 2013, pp.385-388, 15-17 May 2013 (Chiba,
Japan)

Gulijianati Abake and Ryutaro Tateishi, Using MODIS, AMSR-E and ASTER GDEM data to analysis
of snow water equivalent and its effect on river runoff, Proceedings of the International Symposium
on Remote Sensing (ISRS) 2013, pp.429-432, 15-17 May 2013 (Chiba, Japan)

Haireti Alifu and Ryutaro Tateishi, Automated glacier mapping using ASTER data in Karakoram
China, Proceedings of the International Symposium on Remote Sensing (ISRS) 2013, pp.595-598,
15-17 May 2013 (Chiba, Japan)

Kalibinuer Yishamiding and Ryutaro Tateishi, Land cover change detection using multi-temporal
MODIS data, Proceedings of the International Symposium on Remote Sensing (ISRS) 2013, pp.646-
649, 15-17 May 2013 (Chiba, Japan)

Gegen Tana and Ryutaro Tateishi, Mapping wetlands in Africa using MODIS tasseled cap indices,
Proceedings of the International Symposium on Remote Sensing (ISRS) 2013, pp.654-657, 15-17
May 2013 (Chiba, Japan)

10. Dong Xuan Phong, Nguyen Thanh Hoan, Toshiyuki Kobayashi, and Ryutaro Tateishi, A global 500-m
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11.

12.

13.

14.

15.

16.

117.

18.

19.

urban map for GLCNMO version 2, Proceedings of the International Symposium on Remote Sensing
(ISRS) 2013, pp.666-669, 15-17 May 2013 (Chiba, Japan)

Rendy Pratama,Rokhmatoloh, Ryutaro Tateishi, Monthly rainfall estimation using MTSAT data in
Java Island, Proceedings of the International Symposium on Remote Sensing (ISRS) 2013, pp.732-
735, 15-17 May 2013 (Chiba, Japan)

Saeid Gharechelou, Ryutaro Tateishi, and Brian Johnson, Environmental GIS data base for field work
of soil moisture remote sensing, Proceedings of the International Symposium on Remote Sensing
(ISRS) 2013, pp.760-761, 15-17 May 2013 (Chiba, Japan)

Saeid Gharechelou, Ryutaro Tateishi, and Josaphat Tetuko Sri Sumantyo, Microwave dielectric
constant measurement of arid soil in the 0.3-3 GHz frequency range and interrelationship with land
cover and soil types., Symposium on Microsatellites for Remote Sensing (SOMIRES 2013), 8-9
August, 2013 (Chiba, Japan)

Tateishi, R. and J. T. Sri Sumantyo, Geospatial data sharing/overlay system: CEReS Gaia, Proc. 34th
ACRS, SC09/421-428, 20-24 October 2013 (Bali, Indonesia)

Hoan, N. T., R. Tateishi and B. Johnson, Cloud removal of MODIS 250 m 8-day image composites:
problem and solution, Proc. 34th ACRS, SC02/542-549, 20-24 October 2013 (Bali, Indonesia)
Phong, D. X., R. Tateishi, N. T. Hoan, T. Kobayashi, A comparison of global urban map 2008 with
some existing urban maps, Proc. 34™ ACRS, SC04/559-565, 20-24 October 2013 (Bali, Indonesia)
Poudyal, N. R., R. Tateishi and B. Setiadi, Monitoring glacier flow velocity by SAR interferometry
and texture tracking method using ALOS PALSAR data around Mt. Everest region, Proc. 34th ACRS,
SC02/717-724, 20-24 October 2013 (Bali, Indonesia)

Rinawan, F.R., Tateishi, R., Gharechelou, S. and Hoan, N.T., Identification of breeding sites for
malaria mosquito by remote sensing technique in Northeastern Papua Indonesia, Proc. 34th ACRS,
SC07/10-17, 20-24 October 2013 (Bali, Indonesia)

lizuka, K. and Tateishi, R. Stem Volume Estimation and Mapping using ALOS PALSAR L-Band
Backscattering for the Coniferous Forests at Japan, Proc. 34th ACRS, SC04/736-741, 20-24
October 2013 (Bali, Indonesia)

(AHREA)

1.

(Invited by SICE) Naohiro Manago, Hayato Saito, Yusaku Mabuchi, Yohei Takara, Takahiro
Fujimori, Fuminori Ando, Naoki Noro, Makoto Suzuki, Hiroaki Kuze, Application of newly-developed
hyperspectral cameras to retrieve aerosol optical properties, ISRS 2013, B1-01 1532, Sin-
Narashino, May 2013.

Josaphat Tetuko Sri Sumantyo, Hiroaki Kuze, Yoshiaki Honda, and Koji Kajiwara, CEReS Program
1-Innovation in Remote Sensing Technology and Algorithm, ISRS2013, D1-01 1330, Sin-Narashino,
May 2013.

Yusaku Mabuchi, Naohiro Manago, Gerry Bagtasa, Hayato Saito, Yoshikazu Kamiya, Nobuo Takeuchi,
Masanori Yabuki, Tatsuo Shiina, and Hiroaki Kuze, Measurements of urban aerosols in Chiba using
Atmospheric Data Collection Lidar system, ISRS2013, P1-05 1415, Sin-Narashino, May, 2013.
Yoshikazu Kamiya, Yusaku Mabuchi, Satoshi Haji, Hayato Saito, Gerry Bagtasa, Naohiro Manago,
Hitoshi Irie and Hiroaki Kuze, Characterization of tropospheric aerosols by means of Mie lidars and
spectral observation of skylight, ISRS2013, P1-06 1462, Sin-Narashino, May, 2013.

H. Saito, Y. Mabuchi, H. Iwanade, N. Manago, H. Irie, |. Harada, H. Kuze, Optical and in-situ
measurements of aerosol, nitrogen dioxide, and water vapor in relation to weather and sky radiation
conditions in Chiba, International SKYNET Workshop 2013 (and the 19th International Symposium
on Remote Sensing), Chiba University, July, 2013.

Naohiro Manago, Hayato Saito, Yusaku Mabuchi, Yohei Takara, Makoto Suzuki, Hiroaki Kuze,
Retrieval of tropospheric aerosol properties using hyperspectral imaging camera, |GARSS 2013
WE3.T06.3 (Melbourne), July, 2013.

(Invited) Hiroaki Kuze, Role of environmental remote sensing - toward the realization of sustainable
development, International Symposium on World Class University, held by Muhammadiyah Gorontalo
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University, September 1, 2013, Gorontalo, Indonesia.

(Invited) Hiroaki Kuze, Optical remote sensing of atmospheric pollutants - fundamentals and
applications, International Workshop on Air Pollution and Monitoring, held by Hasanuddin University,
September 4, 2013, Makassar, Indonesia.

(Invited) Hiroaki Kuze, Role of Remote Sensing in Environmental Monitoring, Workshop in Center on
Food Availability for Sustainable Improvement, March 3, 2014, Udayana University, Bali, Indonesia.

(Y 77Pybd Fhzx3 R A>T 43)

1.

10.

11.

12.

Josaphat Tetuko Sri Sumantyo, Development of Advanced Remote Sensing Sensors onboard
Microsatellite-UAV for Earth Observation and Its Applications, Environmental Studies Program,
Postgraduate Program Office, University of Udayana, Denpasar, 2 April 2013 (Invited oral)

Josaphat Tetuko Sri Sumantyo, Development of Synthetic Aperture Radar onboard Microsatellite-
UAV and Its Applications, School of Electrical and Computer Engineering, Ajou University, Suwon,
Korea, 4 May 2013. (Invited Oral)

Josaphat Tetuko Sri Sumantyo, Hiroaki Kuze, Yoshiaki Honda, and Koji Kajiwara, “Program 1.
Innovation in Remote Sensing Technology and Algorithm,” D1-01, International Symposium on
Remote Sensing (ISRS 2013), 15 May 2013 (Makuhari : ISRS)

Josaphat Tetuko Sri Sumantyo, “Progress Research on Circularly Polarized Synthetic Aperture Radar
onboard Unmanned Aerial Vehicle (UAV CP-SAR),” D7-03, International Symposium on Remote
Sensing (ISRS 2013), 16 May 2013 (Makuhari : ISRS)

Josaphat Tetuko Sri Sumantyo, Koo Voon Chet, Robertus Heru Triharjanto, “Development of
Circularly Polarized Synthetic Aperture Radar onboard Unmanned Aerial Vehicle,” WE1.T04.1 : SAR
Polarimetry: Theory and Application | Session, Wednesday, July 24, 2013 : 08:20-10:00,
International Geoscience and Remote Sensing Symposium (IGARSS 2013), 21-26 July 2013
(Melbourne : Japan) (B1F:EE)

Josaphat Tetuko Sri Sumantyo, “Development of Microwave Sensors onboard Unmanned Aerial
Vehicle and Microsatellites”, Faculty of Information Technology, Clayton School of Information,
Monash University, Melbourne, Australia, 25 July 2013 (3B#F:E8E)

Koo Voon Chet, Helmut Essen, Josaphat Tetuko Sri Sumantyo, Lim Tien Sze, Chan Yee Kit and
Habibah Lateh, “Development of A Ground-based Synthetic Aperture Radar for Land Deformation
Monitoring,” 2013 Asia Pacific Conference on Synthetic Aperture Radar (APSAR 2013), 23-27
September 2013 (Tsukuba : APSAR)

Josaphat Tetuko Sri Sumantyo, Koo Voon Chet, “Development of Synthetic Aperture Radar onboard
Unmanned Aerial Vehicle,” TU1.R2.4, Special Session : Polarimetric SAR Methods and Applications
I, 2013 Asia-Pacific Conference on Synthetic Aperture Radar (APSAR 2013), 24 September 2013
(Tsukuba : IEEE).

Wolfgang Martin Boerner, Josaphat Tetuko Sri Sumantyo, Arifin Nugroho, and Katsumi Hattori,
“Implementation of High Resolution PolSAR & PolInSAR Imagery for Geo/bio environmental
Monitoring of Natural Hazard-prone and Man-induced Disaster Regions Across Indonesia,” TU1.R2.5,
Special Session : Polarimetric SAR Methods and Applications |, 2013 Asia-Pacific Conference on
Synthetic Aperture Radar (APSAR 2013), 24 September 2013 (Tsukuba : |IEEE).

Koo Voon Chet, Helmut Essen, Josaphat Tetuko Sri Sumantyo, Lim Tien-Sze, Chan Yee-Kit, and
Habibah Lateh, “Development of a Ground-based Synthetic Aperture Radar for Land Deformation
Monitoring,” TH2.R4.5, Advanced and Innovative SAR Concepts and Ground Based Systems, 2013
Asia-Pacific Conference on Synthetic Aperture Radar (APSAR 2013), 26 September 2013 (Tsukuba :
IEEE).

Josaphat Tetuko Sri Sumantyo, Koo Voon Chet and Robertus Heru Triharjanto, “Development
of Circularly Polarized Synthetic Aperture Radar Onboard Unmanned Aerial Vehicle and
Microsatellite”, Polarimetry Session, The 9th ASAR Workshop, John H. Chapman Space Centre,
October 15-18, 2013 (the Canadian Space Agency — CSA) (1BF:EE)

Eko Tjipto Rahardjo, Fitri Yuli Zulkifli, Basari, Desriansyah Yudha Herwanto, and Josaphat
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13.

14.

15.

16.

117.

18.

19.

20.

21.

22.

23.

Tetuko Sri Sumantyo, “Circularly Polarized Microstrip Antenna Array for UAV Application,” 2013
International Symposium on Antennas and Propagation, October 23-25, 2013 (Nanjing : IEICE).
Kyohei Suto, Josaphat Tetuko Sri Sumantyo, Cheaw Wen Guey, Koo Voon Chet, “FPGA Variable Base
Chirp Pulse Generator for Synthetic Aperture Radar onboard Unmanned Aerial Vehicle,” The 34th
Asian Conference on Remote Sensing (ACRS 2013), pp. SC01 230-235, 20-24 October 2013 (Bali :
AARS) ISBN: 978-602-9439-33-5

Yudo Prasetyo, Josaphat Tetuko Sri Sumantyo, Ishak H. Ismullah, Hasanuddin Z. Abidin, and Ketut
Wikantika, “Data Optimalization in Permanent Scatterer Interferometric Synthetic Aperture Radar
(PS-INSAR) Technique for Land Subsidence Estimation,” The 34th Asian Conference on Remote
Sensing (ACRS 2013), pp. SC05 550-558, 20-24 October 2013 (Bali : AARS) ISBN: 978-602-
9439-33-5

Ilham Alimuddin, Luhur Bayuaji, Josaphat Tetuko Sri Sumantyo, and Hiroaki Kuze, “Monitoring
Bawakaraeng Post-Landslide using ALOS-PALSAR DINnSAR and Ground Measurement,” The 34th
Asian Conference on Remote Sensing (ACRS 2013), pp. SC02 636-642, 20-24 October 2013 (Bali :
AARS) ISBN: 978-602-9439-33-5

Ratih Fitria Putri, Ilham Alimuddin, Josaphat Tetuko Sri Sumantyo and Hiroaki Kuze, “Landslide
Hazard Detection using ALOS PALSAR DINnSAR Technique : Study Case Kayangan Catchment Area,
Yogyakarta, Indonesia,” The 34th Asian Conference on Remote Sensing (ACRS 2013), pp. SC05
259-265, 20-24 October 2013 (Bali : AARS) ISBN: 978-602-9439-33-5

Ryutaro Tateishi and Josaphat Tetuko Sri Sumantyo, “Geospatial Data Sharing /| Overlay System :
CEReS Gaia,” The 34th Asian Conference on Remote Sensing (ACRS 2013), pp. SC09 421-428,
20-24 October 2013 (Bali : AARS) ISBN: 978-602-9439-33-5

Lim Tien-Sze, Koo Voon-Chet, Chua Ming Yam, Chan Yee-Kit, and Josaphat Tetuko Sri Sumantyo,
“Unmanned Aerial Vehicle Synthetic Aperture Radar for Disaster Monitoring,” International Seminar
on Landslide Research Malaysia — Japan (JICA Landslide Seminar), 16 November 2013 (Penang :
USM)

Kohei Osa and Josaphat Tetuko Sri Sumantyo, “Remote Sensing Technique on Dengue Surveillance,”
International Dengue Symposium 2013 — Integrating Research and Action on Dengue, 29 November
2013 (Yogyakarta : University of Gadjah Mada) (1BfF:&E)

Dodi Sudiana, Rokhmatuloh, Mia Rizkinia, Ardiansyah, Rahmat Arief, Bambang Setiadi, Luhur
Bayuaji, and Josaphat Tetuko Sri Sumantyo, “Analysis of Land Deformation on Slope Area using
PS-InSAR. Case Study : Malang Area,” International Conferences on Geological, Geographical,
Aerospace and Earth Sciences (AeroEarth 2013), 23-24 December 2013 (Jakarta : I|Al — SERSC)
Josaphat Tetuko Sri Sumantyo, “Monitoring of Indonesia Environmental Change using Synthetic
Aperture Radar,” Workshop on Food Availability for Sustainable Improvement 2014, Rector’s
Conference Room 3rd Floor, Udayana University — Jimbaran Campus, Bali, Indonesia, 3 March 2014
(BsaR)

Workshop : Josaphat Tetuko Sri Sumantyo, One Day Workshop on Advance SAR Image Proceesing — The
10th SAR Workshop, Program Studi Magister |Imu Lingkungan Program Pascasarjana Universitas
Udayana, 4 March 2014, Denpasar, Bali. (B3F:8&)

Josaphat Tetuko Sri Sumantyo, “Group 1. Construction of Analysis System for Temporal Change and
Real Time Condition of Surface Environment by Using RS/GIS Technologies,” JICA-JST Program
SATREPS JCC Meeting, Multimedia University, Cyberjaya, Kualalumpur, 6 March 2014 (3#F:E8)

FZE=H)

1.

HONDA Yhoshiaki, KAJIWARA Koji,OVERVIEW OF GCOM-C1/SGLI AND VALIDATION, IGARSS2013.
Australia, Melbourne, 2013.7.21-26 [TU2.105.5]

(HROFEX)

1.

Higuchi, A., R. Tateishi, T. Takamura, N. Saitoh, Integrated use of geoinformation (CEReS
Program?2), ISRS 2013, 15-17 May 2013 (Makuhari, Chiba, Japan).
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Matsumoto, J., B. Wang, G. Wu, J. Li, P. Wu, S. Ogino, S. Mori, M. D. Yamanaka, N. Endo, H. Kubota,
J. Xu, M. Hattori, T. Inoue, T. Koike, K. Tamagawa, E. lkoma, H. Kinutani, D. Wang, H. Kamahori, K.
Kamiguchi, T. Oki, T. Satomura, A. Higuchi, S. Kanae, H. Takahashi, T. Yasunari, MAHASRI, AMY
and Future Earth, The Third International MAHASRI/HyARC Workshop on Asian Monsoon and Water
Cycle, 28-30 August 2013 (Da Nang, Vietnam).

(RIRERS)

1.

HONDA Yhoshiaki, KAJIWARA Koji,OVERVIEW OF GCOM-C1/SGL| AND VALIDATION, IGARSS2013.
Australia, Melbourne,2013.7.21-26 [TU2.105.5]

(RBFH)

1.

Chiharu Hongo, Katsuhisa Niwa, Osamu Nagata and Katsufumi Wakabayashi, Evaluation of soil
carbon stocks in upland field using remotely sensed data, 9th European Conference on Precision
Agriculture, p44-45, 2013

Chiharu Hongo, Eisaku Tamura and Gunardi Sigit, Evaluation of nitrogen nutritional conditions by
analyzing hyperspectral data, 9th European Conference on Precision Agriculture, p23, 2013
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Seminar House, 2013.5.15-17
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SEAR—. K F8. 28 B, BEEGTF. WEFH0. F BN, AIEN. TANSO-FTS/GOSAT
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BEESF. BTHENs. EEED, SEEEET TV EBVWERENS D ZBILREFELEEN A >/ —
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FEMEARARBBFTERPZMEF (ISAS-JAXA) BEHEHUR (907, 6[[@iBY)

AV RRIPREIFEER[IFER! Adjunct Professor

AVRRITP DIV FRZBVE— NV IV TBERR L F— BEHR

AVRRYP NV RVIRKRBVE—MEV IV TRV HI— T—HIR—RBR

N RO ITRREMIBTERVE— bV TMRE BEHE - 88HE (NMV0RVE—HE
Yy - EREOL—4)

NV RO TRARZEMBTZRMIRIBARE BEHE KM IO0RVE—bEIV> Y - GEFEOL—%)
PRMEEAN CEGEREZHE ES

« YL —¥ 7 « Universiti Kebangsaan Malaysia JEZURIFANIEHHE

A—=ZMUT « AVRTIVy IOKRE BEHmXHNBHEE

NU—Y7 - RIVFAT 4 7RE EBLmXNSBHHE

« YL —¥7 « Universiti Putra Malaysia {E15XANEEHEE

F—ZAMSU7 - TFvIaXRFE BLHmXNBHHE

AT TATUKRE FEHNASTHBE

« 87728 Indonesian IEEE AESS & GRSS Joint Chapter
« 5%3TZ&E  Malaysian IEEE AESS & GRSS Joint Chapter

International Liaison Chair, The 4th Asia-Pasific Conference on Synthetic Aperture Radar (APSAR
2013), September 23-27, 2013, Tsukuba, Japan

Technical Program Committee Member, The 2nd Advanced Electromagnetics Symposium (AES 2013),
Sharjah, United Arab Emirates (UAE), 19-22 March, 2013.

Technical Program Committee (TPC), The 4th Asia-Pasific Conference on Synthetic Aperture Radar
(APSAR 2013), September 23-27, 2013, Tsukuba, Japan

Session Chair, WE3.R1 : Spaceborne and Airborne SAR Systems and Mission II, The 4th Asia-Pasific
Conference on Synthetic Aperture Radar (APSAR 2013), September 23-27, 2013, Tsukuba, Japan

Editorial Board Member, Journal of Unmanned System Technology, The International Society of

Intelligent Unmanned System, 2013 ~ now

Technical Program Committee & Reviewer, |[EEE International Conference on Communication,
Network and Satellite (COMNETSAT-2013), December 2013, Yogyakarta.

» Technical Program Committee, The 2013 Loughborough Antenna & Propagation Conference (LAPC),
11-12 November 2013, Burleigh Court International Conference Center, Loughborough, UK

Technical Program Committee, International Conference on Space, Aeronautical and Navigational
Electronics 2013 (ICSANE 2013), VAST/NVSC & Melia Hotel, Hanoi, Vietnam, December 2-3, 2013.
* Programme Committee members, The ASEA-UNINET Academic Network and the Eurasian-Pacific
University Network (EPU) - International Federation for Information Processing (IFIP) - ICT-
EURASIA Conference 2014, Bali, Indonesia.

(XZEH)
- FHMZHRREREEBISHAR

— 141 —



- BREEREF¥R BES
* NPOEAFEN S DHIKERA % E 2 258E
*NPOEYINWIIT7#—SLIEEBES

- BREEHSTEES

- HBKBHREZMEBEERE

- BIBE T — S BRMBREES
 FEMZHRAERBRBFENRAI v 3>
* GOSAT/TANSO RAER « SHEIEESZES

(RROBE

RERER RS R O R EEHEES

<KX - KERFR RELREESR BRPEHIIN—TV—4 ARARES, HKXEESAIWICES

- BARKXHEZEER REZRS

- BAMKRERSES 2014FASTOISLES

< JAXAMBKBIR SRS BEEIREERS

- BAZMEE REFERER - HIKRERFZERZEREE
A= P I PKXKMERREE) NEERES

(FRFF)

- BEBERZTFALBEIEFHES EZNEARFS. REER
- —#) BRUE—bEVIUITRER - EMEEREER
«—#) BRUE—bEV IV IRER - REZEREIERS
- —#) BRUE—bEVIUIRR - RABEERES
- BRAENRESFIMRESEEREFIRE

- BRZRRZERSEXEESERETER

3

(FRRRF)
c BITBUEA FEMEMERAEMKE ZTEMRE
- BRZMEEE 220 IGAC/NVEEBR £8

CRENRARGARMBE 2B A IO A F—LEREER

- FIBYBARRECEREEERS

(NTZ1)

c BERRREZER AIREHAIMRGEZES

- BRUMHREESAZT OIS LES

c KRILZMRZEERESES

cRIRE RIEARKSHER (A-1102) PRNSH—
- HIKBREIMEE R ARNANMEER

IGBP « WCRP & RS ElE MAHASRI (£

=8 (BMRREMEMLYER)

- BERZMEE BEFEESS MIKRBERFES S EREIGBP « WCRP * DIVERSITAS BRI RIS IGAC/)

£ERZES
* Editororial board, JMSJ special edition on SKYNET
* International SKYNET Committee
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8.1.1. 190 CEReSERRUE—M IV TV VRI DA
(O—T 14 %x—% : NJT{Z1)

ER25ETH4B8~58. FTEAZBTEF vV /N AAXHESRFRERBESHARRICSE N TE 190
CEReSERBRVE—MNE IV IV VRYVL-BEBAAARY NT—2 3w 72013— (International
SKYNET workshop 2013 and the 19th CEReS International Symposium on Remote Sensing) % L
FlT SADY YRV LEFRNEZ2BREICHTE27—0> 3y 7lE. 9 HELNS50BU EDSNE
AEW, IT70VI B - BHEICATIRIFOMBICOVWTARETRABE RN R INEL . MZX T,
WMO/GAW contributing network & U TD SKYNET (R H4 Xw k) DSEDEEHRIGCDOVNTHER
nFELo,

SKYNET [IRURZEE) - LEARSREARKRET D
IR AT LDERBICHVTAENLREERL
TWBAKREFIDI 7OV - B - MEDEBRELHR
BHICERIT By b T—2 T, CEReSICH L\ T,
SNEEBENPLERY, CDSKYNETERER
BROPZEREE L TOREAERELTEX L,
CEReSERBFICHIRE U TEEINT-ENHIR(Z. FERS—
FH2SEEE S > CEERBSNELEA, A7— L
22avTICEVNTSEIE LY DR & International SKYNET workshop Z11& NDESEE
LTREIEMimT D&Y F LT,

BB, TOTILBLVTOY—T 42T, TECEReSV T TH A b &KW TSI,

http://www.cr.chiba-u.jp/Documents/symposiums/symp20 13/Proceedings-CEReS-Int|Sympo19.pdf

8.1.2. ZE20@CEReSEHERY VRY I L
(O—F 4 R—% : Josaphat /IYTpw )

FER25FE8 B8~ 9 BICTFERZAFTEF v /NAREE - PHTIVv IV IV H—ICTUE—
Ny TRNBEEERY VRV VL (SOMIRES 2013) #REELELT. COBEERYVRI VL
(335200 CEReSEREY VIRV UV LA RN, FT-RERE - BNLDEFERARMAMY VORI VL, BE - E
MRZNBRFEERY VR VLOREY VRV LE L TEBRADZ CORRBNEVE LT, SOIE
Lt -/ BRBFEEEEDFT Vv IFT TV VR DVLTHY ., COBERYVRYILEBL T, BFRICH
FRBVE—b eIV TRONBEEICEAT2F v Lo INARME NS EIRETE O TIERLNE
BWET, COHFIE. CEReSSZa2—AL #—2013FE8AS (No.93) THIHBNLTWEYT, 7OV
SLBEXVTOV—T 42 JlE. TECEReSV T 7H A M & THRBLIZELN,

http://www.cr.chiba-u.jp/Documents/symposiums/symp20 13/Proceedings-CEReS-Int|Sympo20.pdf
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Fig.1. The 1%t day of symposium: Memorial Photograph of Invited Speakers

8.1.3. H16[MCEReSEBEE— M I VIV VR I
(A—H+ 41— : CEReSHREFIBAMERHEETER)

Frli26F 2 B21BFERZFPERE/ICHNT, B16@REVE—PEI IV ITIVIRI D L%xRlE
LEUTe COYVRY DL, HRAFMARRERESOMUEN T TBEREL THW., L5 —HDUEEL
TWBERRIE— MBI JT70T5 4L ERKETOIS L. BENASELTOTSLICEEL T
50fF (O%E231. RRH—27) ORRFERNHY XU, 1BE. BREEE. XK. JR. BE. AL
B8 - KB SARPNAN=ZART MV HRARREZRICSEDNFOREBLRNBE SNTRRE
BEXR\ENMTONE LT, YEBORKEEZDFHMARTOT S LIE CEReSV T 7H A MHEFADR—
JIIBHLTBYETDTIBRIEIN, Ffel BHINSORRE L T, [5516[BCEReSIRIE ') E—
Moo TJVVRI D LERE] ZRITTIFETT,

(* 70745 L : http://lwww.cr.chiba-u.jp/Documents/symposiums/symp2013/RSprogram16-H25.pdf)

HEFAARBSEZORT (FRERZSLESIER) RREY—tv¥arTo—2a%

8.2. BEBUE—MEI YV IHELY H—HKEER (CEReSDIN)
AEHBA T, [CEReSMDHI AN (CEReS Colloquium) ] &BFIF1-t> 4—DHKFESXTHO>TVWET, SF
ElZ40BELELT. UTIZZNEE T,
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2013FE % 1@ CEReSDIN

BEF: 2013F 6 8278 17:00—18:30 (1B : IHT 7w h)

@5 — 1 FREE

86T : Steven Gao#i% (FEEH - 7> b KF)

&4 KU : “ Space Antenna for Microsatellites ”

2E

This talk will start with an introduction to the University of Kent, UK. Then some basics of satellites,
orbits and space environment characteristics (multi-paction, etc) are introduced. Key challenges of
antenna designs for space applications are highlighted. Then, some examples of space antennas for
different applications such as Telemetry, Tracking and Command (TTC), satellite data download, global
positioning satellite systems, inter-satellite links, etc, are shown and discussed. Finally, an outlook to

the future development of space antennas will be given.

2013%FE %520 CEReSDOHIN

BE : 20137898 17:00—18:30 (BY : YT 7w i)

@ 25— 1 FREE

56T : Steven Gao#i% (HEH - 7> b KF)

44 MU : “ Antennas for Synthetic Aperture Radars ”

25

This talk will start with an introduction to basics of SAR systems and how the SAR works. Key
challenges of antenna designs for SAR are highlighted. Then, some examples of SAR antennas will be
explained and discussed. The talk is ended with a conclusion and some discussions of future development

of SAR antennas.

2013FE %3E CEReSDHIN

B : 2013FE 8 5308 17:00—18:00 (1B : IHT7 7w )

@5 — 1 FREE

586M : Mr. Wahyudi Hasbi (4> F R PRZEFER)

54 bVt “LAPAN-A2 and LAPAN-A3 Satellite Development and Future of LAPAN Satellite Missions ”

25

Continuing development of LAPAN satellite, Satellite Technology Center of LAPAN develops Indonesian
microsatellite. This satellite development continues from the heritage of LAPAN-A1/TUBSAT which is
still in orbit and operational since 2007. Recently LAPAN developed LAPAN-A2/ORARI| and LAPAN-A3/
IPB. LAPAN-A2 carries amateur payload, Automatic Identification System (AIS), and also surveillance

payload. The amateur payload are voice repeater and automatic packet reporting system (APRS) which
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will be used to support amateur communication during disaster mitigations in Indonesia. The AIS will
be used to monitor maritime traffic in equatorial and become unique ship surveillance mission. The
surveillance payload will use video and digital space camera with better resolutions than LAPAN-A1/
TUBSAT satellite. In addition to that LAPAN-A2 has on board recording for video and digital image
capturing in remote areas. Development of LAPAN-A2 is done and only waiting for launch with PSLV
Rocket in India while LAPAN-A3/IPB in detail desigh stage and will be launch in middle of 2015.
LAPAN-A3 satellite will carry several payloads such as an experimental line scan imager payload, high
resolution digital space camera with 4 megapixel images, Automatic ldentification Systems (AIS), Earth
Magnetic Field sensor and Automatic Packet Relay System (APRS) for data communication. Beside
LAPAN-A2 and LAPAN-A3, LAPAN has also put into the program list, of LAPAN-A4 and LAPAN-A5.
LAPAN-AS5 will be developed under cooperation with Chiba University with SAR Missions. In this talk, we

will describe the development of LAPAN-A2 and LAPAN-A3 and other LAPAN satellite program.

2013FE 540 CEReSDHIN

B : 201329 138 17:00—18:00 (IBY : IHT 7w k)

@ 59— 1 FREE

586 : Dr. Chan Yee Kit (RL—Y7 « RIVF AT 4 PKRE)

24 MU : “ Research Activities in Malaysian Centre for Remote Sensing and Surveillance Technologies
(CRSST) and development of Synthetic Aperture Radar. ”

s 2E

Ir. Assoc. Prof. Dr. Chan Yee Kit received his B.Eng (Hons) in Electrical Engineering from the University

of Malaya. He obtained his MEngSc and PhD in Microwave Engineering from the Multimedia University,

Malaysia. He is currently attached with Faculty of Engineering and Technology, Malaysia as an associate

professor. He is also a register Professional Engineer with Board of Engineer Malaysia. His research

interest includes synthetic aperture radar design, microwave remote sensing, radar sensor development and

RF system design. He has been a principal consultant for various government agencies and engineering

firms since 2000. Dr. Chan is presently the secretary of the Centre for Remote Sensing and Surveillance

Technologies, MMU, and Treasurer of the IEEE Geoscience and Remote Sensing Society Chap.
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The 4th Synthetic Aperture Radar (SAR) Workshop
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