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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 environment
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.

<Reserach targets during 2011-2016>

« Environmental applications of circularly polarized synthetic aperture radar (SAR) data/ 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.
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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 appli-
cation 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 satel-
lite GCOM-C.

(AEABT L FR2TEEDMR]
®1.1.1. XA VORYE—b VIS
®1.1.1.1. SEEOL—4 (SAR) DR (Y77 v FARE)

BRAOL—4 (SAR) [3ZBMtE>H T, 2XRE BRTLHATZZLDTH D, HKRODSAREVH
FERBHE (HH, VV. HV, VH) T, BIERETHEIL/N\Y RIIERBICHIT2 77 5T —LHNRRICK
EAFEINTVD, B1L111-1DE SIS, ARETIE. FO0-NIVitRZEE % (LS, NRE. REOEE
Znr®HIC. AREE/MEOL—4 (CP-SAR) BE/EBFELEEL T35, CDOCP-SARtEY YDt XL
KRO=OIC, AAREIFIRBICKEEAMZEHE IX-12EFKLE (®1.1.1.1.-2),

X 1.1.1.1-1 ARKEE/MEEOL —FBHBE2 ®1.1.1.1.-2 &RBE0OL —FEBEEAMZEE (UX-1)

B 1.1.1.1-830 & S (S, CP-SARtEY UHMERRIR (KiEX =360 %&XEL T. AlkE BlEmiE % BRI
ZET D, COMT—I%RETDILICELST, BLER. BAX, FILMNARE, KABFEGREZBET
B2ENTES, CPSAREVHEPIOT 479 THY. LNV FOFv+—T/NVRA T, PRFAH 1,800~
2,000Hz TH B, AARTIE. CPSARt> ULl B8, IV /NI MIEHINhTWDE, COHMBELEY
TETSY N 742 —LDRBLEEREICHITZT7 75T —DEICKDIEELEBRTE., FLIDEVHITE-
T. SRELE/ A XDEREBDIIENTEDLHFIND, CONRBFRICCP-SARE Y& EHT B0]
S, RARZETIE YOt ERIIRRAD CP-SARBHEAMZER (CP-SAR UAV, B1.1.1.1.-2%25881)
RARLT. B1.1.1.1-40K 512, KAREZEOARBBEBAMBEIIHRARI v a>DOHIC, HRABRETEE
BT ENTED, £fo. BAMBEOMELZELTZOIC. A—RCIVRIY Y MIL2BEMEELE
Y, X22EH I (B@1.1.1.1-5), $&. REHA, BAERLEDHIC. RIEERFENOI V> 3
UNTEDLDIC, BRI L EZRZFETH D,

(1) CP-SARIvY 3>
COCP-SARI vV Y 3> DERBMNIE., BEARROHELICKZERMEEL ZORADEETH D, ERAR
Tl HIKRKREICKL ZEARR (ARKEERRREZSE) ICXPRLLEHRDEELEBOMEN, EMRFRKIC

_2_



L2 TSHEMAOL —4 (InSAR). #LLBRDEM A,
BERE FIFNAREDKRIBREZREER L. BT ST
ETHD, CCT. tEE BK BRALIBRERLLEICK
SHEMAREDEELRREBHETDFETH D, .
DEAREK VIS T 2RBREERDERRRDOBENER
EHEBIREIL. COFEZEARRICLIHHOES. &
&7 —% (DEM) L EMBICAT 5 FETH S,
CP-SAR UAV OERHE%ZR 1.1.1.1.-8IC7" T, CORH
5hHhmd&DIC. CP-SARtE > HHARHCP & 7z (ZLHCP i
5—DONRKRDAEEEFEL T, MEICEE SN ic@mRKRD
% (RHCP & LHCP) ZRERICERET 5. CHOMES L
Y, @ik, BEX FILMERE, RRXERZHETE,
WRELDRREREIT D2 FETH S,

: RHCP

X 1.1.1.1-3 CP-SAR UAV D=

Talemetry &

Data Handling = z
(TOH) SAR Imaga Signal Pracessing Linit (ISP)

SAR RF Unit (TRX)
nerator (CPG)
.

Interferometry Pod —

Hyperspeciral camera —— Gravity sensor

GPS RO Antenna
ULF Almespheric Probe-
GPS-SAR Antenna

Lightning Sensor
GPS —l o

<

1.1.1.1-4 CP-SARUAVODHY T 2T s 1.1.1.1-5 CP-SAR#B#HMAUAV JX-2

Interferometry Pod

CP-SARTUHDICARAETIE., FRIDLU Y LB, KEER. SKELBEHOE= IV IRE
CIATBFETH D, EXE IHEBOTYEY JTIE. ARRICKDHRMEFERMEDNE. #E. <
>J0—7, BHICHIFZBEKDOREECREDNDEZS U JITBAL., XBERTIE. CotrH%EJ0-—/N
IR ZEE), NWEER EDERITERT 2 FETH S,

(2) CP-SARY AT L

®1.1.1.1-613 CP-SAR UAVDY AT L% RTo DY RATLIIRITHES AT L, A>R—RKIVEa2—
. TULXARNY - OXVRET—=INV U T BBGHIE, L2 HRENSEBRINTEY. RITHEIES AT L4
FFEEBRRITED 2 - SBRINTVD, 7> R—RIVE1—FIECP-SAR UAVDEH TV T L
DOHEERT 2, ZEFIEILIBHEMZEREE IMU) EGPSEFERT %, Tt & LT, CP-SARRERT
BN, COIVYarTENAIN—ARI MIVAXS, GPS-SARKRELIBH T BFETH D, CP-SARt
DF v —TINNWRARESR, EZRETY 21—V, BRESVEBEY a—IUHSEBRIN TS,

® 1.1.1.1-613 CP-SAR UAVD 70w F®%ATRL. UAVEST X b, 200 tBET A M SHEREN
TW3, UAVES X2 R IEZCP-SAR, RITHIEY AT L. IV HIHEBNSEMIN TS, CP-SARt
VHIERFY AT L. Fy—7/VAEKLESR. BRESULEBI ATLNSEBRINTVS, 220 EFET X
Y MICP-SAREVHDEZS VL JEBRESWUER. RiTHE - RREZF V> JTDOOHICERT 3, B
MICEBDY AT LETRT,



Unmmaned Aerial Vehicle (UAV) Segment Ground Station Segment 1
N Greund Staticn
T g Tesriemer
T >3 =
RF P Qﬁi
T2 4>
. R
HEH HAO1 S X B
cnener
Ground Station Segment 2
Flight Contror e
Ground Station
RV
< w
Camm
FC
Auto flight control
[
[Engine [ Generator_|—3{ Regulatar |—= s-snv FC

Total distance:
872931 m

Dl ol it Pl

H1.1.1.1-7 IL—Y7 < XSYATAICKELICSAREV Y ORA U b S—Fw b (D—F—UTLU%5—) ICLBHt
BBRIIRBROKT & ZDRR

®1.1.1.1-8lFCP-SAREV HDRFY R T L I3 XZE
EV2-IETT, BEEANIC, COVRATLNREELZENY
TEV 2SR INTWNS, FEFTEY2—ILDOAD
WFIC, R—2Z/\> RDC~150MHz % £ DF v — 7/ A
£8DInphase (1) & Quadrature (Q) NIES%HIEHRT B,
Fr—TNIV A EBRB2TOMHZ ICERSE, COEZEY
AT LD R DENEIEH1,270MHz £ 150MHz TH %, XfE
VATLORBF a2 JHEEN 1. 2. 3. 8, 16X (T
0~—31dBICRET R ENTE S, ZEJ/OMNEF1—=
v OKEEZ 1. 2. 3. 8, 16X 2F7=1F0~—62dBT#H 3,
BHIBIESE (PA) /UL REEEAHS0W (RX). EEHME0
us (]RXK). duty circle 2% (RX) ZHNT D, EZEHD ®1.1.1.1-8 CP-SARY R T LNEKE

_4_



AAWFIEE (RHCP & LHCP) (ZEARMIC T usTRRK2UsTHBD. 7V THBaE. ZIVAREEZER
TB7=HIC. LHCP & RHCPADHRRNYA VORA N Y FPL—P>TFHSEBRINTILS, K 1.1.1.1.-9H°
CP-SARYRFLDELEY2—IV (LECNVR) 2RT,

(A) LN\ FRwREMAOL —4 (B) C/\» FARmREHREOL —%
VAT L YART L
[1.1.1.1:9 SARDF +— T/ AREB L BRESVWENEY 21—V

X 1.1.1.1.-10
A ZHICEE L 7-CP-SAR
L/ R)

®1.1.1.1-9ICCP-SARY AT LD F v —TREBEBIRESUIBDEY 2 —IVETRT . FAKRTIE. UAVD
RITSE. ZBLLEICEPNICARTESZLIIC. TOCPSARDFvr—T/INVARENY RiBEHIEHTZF
EThHd, £, BUT—Y%52RETDEHIC. I TSSDXEY #FEAT B, CP-SAREVHOEBE—R
ELUT, KEEROEIC, BRE—REET—HIDOREFEDLTEDSLDICH SN, B1L1L1L1-100EAMZE
RICEE L 1-CP-SARY AT LTH B,

lll.llJ ‘Il

IElE

B 1.1.1.1-11 CP-SARDEZEARANDNYA VORN VW TP T ERAERNEREES

(3) CP-SAREHEAMZERE (CP-SARUAV) YT LA

K EDUAV SARY X T LICIE, R—O— R25kg TCP-SAR, GPS-SAR. &k GPS Z 7= [ GPS-Radio
Occultation, X2t Y THBINA/IN—ZARI MIVAASREDBRBELV YA BEHITIFETCHD. <D
UAV DRITOIRER S E($1,000m~4,000m TdH %, POERE1,270MHz, BERE 1 m~3m. /NIVZDEF
fl184.5~48us, /W RAD/N\N> Rig~150MHz, F7F 7T 4 7HA20°~60°, &AIE1km, P> TFH4 X
1.5mx0.4m (4 /)XRI). P> TFHE*HFE>80%, PRF1,000Hz, £—2-FH8.65W (FE 1 km) ~95W
(BE4km) THD. AARTIE. BE2KkMUTORITEEEZTDFETHDNDT. RAEHHE50W TH D,
EEEPVTHIEFLHCPERHCPD 7> THH BB INTWD, COLHCPERHCP P> T TREINT:
JNVRE Y, BifmREAREE STHERRROBELEEZRAEBET2FETH S,

E1.1.1.1-120 & 512, KAR TERZRRKD ALOS PALSARBIR TH®K (LL. LR, RL, RR) O@&%*>
Talb—bUT, L. LERIR. ZhZhERARREGEBRREEZTT. ZU T, LRALHCP MXET.

_5_



RHCPDZETH S, COBMNSHND LIS, AREDERIIERFEROEMR LKL T, BROHEBEMN B
HAREBLREDENETT, CNHSHREDEROAELMGEL. HMABRICALRITIFETHD, . F
k. CP-SAR UAV DEERDMhIC, CP-SAREZEHD/N\RBENEAEDITIFTETH B,

X 1.1.1.1-1312, BRFBREEBRREOLBRFTEZTBHIC. R4V 5T v bDERRELTZ, CIZ T,
TE. 2@, 3SEORFE (I—F—JUT7L04%—) ZXWRICL T, HELRRETo7. B1.1.1.1-14IC2D
BREOBERET T, COBRIUDHDNDEL I, ARBDOEBELRTIE /A AHDBNWT EHFD DT,

®1.1.1.1-12 EffE&ARRDER

B1.1.1.1-13 RA Y b5—5v b DORE : BRRERE AREOLEBIRE

_6_



point target image

04
03 0125
2 A
3 02 02
=
=
& o1 018
=
o1
2000
2000 0.0
1000 ” 1500
Azimuth[samples] Range[samples]
(1,1) LP, Co-Pol., HH (1,2) LP, Cross-Pol., HV _ (1,3) CP, Co-Pal,, LL (1,4) CP, Cross-Pol,, LR
& & €] H
[0} [0} 1 [0} H
v0 o0 v0
C a C 3 2 € a 3
] © ©
X . @ . w o
Cl;-.oss-ra..nge (;fn) . Cr;ss-rahge (rl:n) I Cl.;éss-ralﬁge (f;m) .
(2,2) LP, Co-Pol., VV (2,3) CP, Cross-Pol., RL (2,4) CP, Co-Pol, RR
Q (O H Q (0] . b dn
) o) o) o)
C g C o 5 C a C. B,
O o 8 © © -
T . @ o w o ¢ . '
Cross-range (m) . C.r.oss-ra.nge (m) Créssfraﬁge (;‘;1) Cr‘ossfrange (r.‘r‘1) .
(a) LP imaging output (b) CP imaging output

1.1.1.1-14 R4 2 b 5=y b ORBRRER | BERRR & DRRDLEBIRST DR

€1.1.1.2. PSInSARIC & 2#1#E T & TR RN DERAI

E, BHEEELOH, SREW. SEXBIR. BERORECHS T 2HELT. tWBIhG L. HaLRBE
DREEL TS, B1.1.1.2-1EP v+ DIVITRICH T 2HMBEETICE 2WEDHRFETT, CDHETTOR
R(Z. FHEARK. MTKOXEEBRETHD, COREKHVRABICHEZ> THPZEILL TVWEDT, KHART
TR HEINLED THEMMAOL —4 (Differential Interferometic SAR - DINSAR) Fi% & KfaRELIA S
BEOL —4F55% (Persistent Scatterers Interferometric Synthetic Aperture Radar - PS-InSAR) % {EF3
LT, EICHRREBES v AIVIHICH T BHEELT, YL —HENORASRER E BEXSHEOVICHSIT B LT
BN OLEEN % SREICTT o T,

S5 F T, YHHEZE Tl TerraSAR-X, Envisat ASAR, ERS-1/2 SAR, JERS-1 SAR (& E #12.5m),
ALOS PALSAR, ALOS-2 PALSAR-2DEET —4 (BEEF10m) ZEAL T, RE7ZI 7 ERTP Y 7l
(CBIFDAREBRICH T BHIBEEDER B ZT>TH Y., KIS, ST TRBRICHIF2HBETISEFEZ L, fl
ELT. ®@1.1.1.2-2[CDINSAR T TerraSAR-X T— 5 2L T, 41V KRRV 7 « v AIVITHARICE T it
LT OMMIBRETT. AARTIE. BNBROBEZELN 1 mICIRBD T, RMICHIT 2FMBRMRTBER
BB ENTET, ZORR. Vv AIITRICEIF 520108 8 9BMNS52011FE6 138X TOWMPE
LDMENTE . Ffoo RRRALICHF 2MRAZELOERBHIT o7 (B1.1.1.2-3), TNICEK> T, Rith
(CBIFREBLANINE TORSHREZEIEL., A TICK2EBELDMED TE o COEHBMBACKS
MOTIDRHERBREZ L EICL T, AALE TIEDINSAR & PSHnSAR FE TRIBRIMREMD Tk L FBEILD
MEERML 1



(b) Mangga dua gtk T (c) AncolMIICEEE L ==&
1.1.1.2-1 RitAETE

Centimeters

(a) BEBIR b) 41>47x055 4 (¢) Unwrapping Bif§
®1.1.1.2-2 TerraSAR-XBIRDENER (¥ + HIVFH. m20100809, s20110613)

— 7
s ! &~

®1.1.1.2-3 E£:X2t>Y (RR)., A : TerraSAR-X BIENMRTER (FEREB. m20100621, s20100815)



®1.1.1.2-4 TerraSAR-XIZC K Z2ERREAICH T 2T T DOEA (TerraSAR-XDET— 4 (E PASCO 1t DiRf)

AHARDOBMNIE, TerraSARXFEHNDT—F%2FEAL T, RRIME Y v AIVITICHT Z5HBRMELT £
3 RBEIEIRBT L TH D, MRAZEL T, FTEEDMBILTOBRELILET Z7HIC, 1993
F~1998F (6F[) &£2007F~2011FEDHMIETDIRKEMNT D2UENH D, CZT. LNV FDOER
FMOL —4% T#H 2 JERS-1SAR & ALOS PALSAR Ttz 9%, ZL T. COMEBHDHNEEENILEREEZT
19, 2007FE~IRED TerraSARXBEHDT—H %2 EMAT 2, T BMIOWMNESHEXILIRT S
IS, SBEGPST—4., Mit7T—4. tEBER. RMABET — IR ECLUBRTE2T 2, £z, BITRE
BEIERHIC. T—IDBRRRICKDH, BEICIEL TPSINSARTHEEFT L oo ARMRE L T.
1.1.1.2-40 & 5 ICRREBAICH T BHFREE) GHASLT LER) ORE (mm/year) 277, COMEMRIZ.
MhstE, BANRLBEISTTATE D LHEFT 2,

COWETIZALOS PALSART—H%ERAL T, YL —HENSREROBV\OTHWENE /N> R HADIM
BT ZREICL. 125mOMRETIT > COBRER1.1.1.2-56~K 1.1.1.2-61C" Y, CDHERMRITER
MBER. SREBVOLIWBENMILEREICEMTE S LHPFIND,

1.1.1.2-7124 > R RO PHEEY + T RICH T DBFEROVICH T 2 HBRROBEBRET T, ALOST—
HDBTETV. v HIVIBOIROIL TICHBIRENKEKEELESX I eMnmh > T,



. _cna‘m.ﬁ

cibore Kidul

Ciku,
ifegol
Muara o=

iDano
ciwid
Yojgk

Soles

éround SUI.’:;I:éy ;
NSRS

ol

1) ;
m‘I(? Digital Surface Mo

wart

se h};l“ L Lo - R e Mnd!m T sl

SS—
Fe lihan

rong.

KABUPATEN BANDUNGEEIEr]
e i Kpfun

Cracked road

B4 1.1.1.2-6 ALOS PALSAR PS-INSARIC & 24> R RV 7 « )\ R U TIRADMESE T D&



1.1.1.2-7 ALOST—4IC& B4 > R R PHEIBY v I RICH S BHERROAE

€1.1.1.3. EHEERAH/NEEZE GAA

2013FE &Y. KHARZEILGPSHERK (GPS-RO) Lo HEEFBE - BE/O0—7ICL 3. ERtBEKRIC
BIFPHLLBREEXHYT 272012, NBRFEECAAIEZREL TWVE (B1.1.1.3-1), ®1.1.1.3.20&L 5T,
CONBBEIIAVR—RIVE21—49FHIEI vy 3> % (Payload), XY RF—4/\> RU> 45 (CDS).
BIER (CMS). EHXR (EPS). Z24ER (ACS) hoBEINTWS, SEEIC/NBESEFHANDCOSAH
DAVR—RIVEa2—% (OBC), EFBE - EFRE/O0—7 (EDTP) NEML T. RIEERFEE L= X
FEICHM I RIIRBRETDFETH Do

1.1.1.3-1 ERBEHMA/)EEE GAIA 1.1.1.3-2 GAA-OTOYIIAF IS s



Onboard Computer forMicrosatetlite

_ yql'emperature
Probe (EDTP)

®1.1.1.3-3 FPGAICKLBGAAIRANA >V R—RIVEa1—4% (OBC). BEVRTL (CMS), BFEE -
E7REIO—7 (EDTP)

€1.1.14. A\IHEEGRM LS

Yo H4—NERTAIANIFEEFAMLES (AR - TLXMNUBASN\VREIWY IV T—HFIV
YIRXNUR) LT, BR3MDT7UTFHEFFHREFENTZHER O L 8MEEIC, BIEEETENIR
BUE—MEYY Y ITREL Y —REE2REIC2014F128218ICEB SN (M 1.1.1.4), 2015FEICH2

BEDBENTEDLIIC. SEXNYRDRRBRF > TFOREET>1ce (FPUTFDMLHRIE. FRI26FE
FRICIBH,)

\\.

" JMRSE -~y
, cm ba Univef’

H1.1.1.4 Xt H5—-DATHEEHS



€1.1.2 XEMIE—M IV TICLDREAE LUMREBEROENT & #247
€1.1.2.1 BEHET7OVILIRKKZSFEICS X 282E85Hb
(Nofel Lagrosas*., BF&3h. AH7REA *CEReS EEHLEFIAMZEZE : Manila Observatory)

AREOBEET —INORKDFELZRY RV THHRARFXEREZEE T 3(CEF. KR FERKT7OY
WDEEHIFL KFHEL TERYERL TKKFEIE] NRMNERV, XREI70OVIVIEABERORRSRSAIC
BT SH/MIFP. B - TIELAEDBRERODAFNSBRINTS Y., ZOSOHEMIZEREN. Z/EMIC
RECELT B, COIED BBET—IYDARIBEZRHICT ZRELBRERER>T S,

BATIZ. 2B T2,0008%2 B 32 AEEABRERAIES (—RBHJIUVBHR) TEELRAKISEMEIC
DWVTHRIELNRIES N, 1 BREEIREINTINS, i EFHEOI 7OV IVICDOWTHFENTIRME (SPM,
suspended particulate matter, SPM) NEEEE (ug/m’) F—oHRHEIN, CEReSDBIFEFRY A b T
HZDORENRDIHERDZCENTE S, . IETHNSEI7OVIVASAZRNEICERZBSI28L L
T, BET—INMREINTNS, [RZHREBVIE. XEHSOXENTDERENDS % F THET DERE L
TEERIN, ZOAEICIE. FAXDRIABELZBVAIZE (RBEs. BREXKE) N2 CAVSATWVWS,
CEReSTIE, 274 M X—HICLKWIPOVIIORAZNESIZREBI DL LBIC. ARBRMEBZM45—D
HEREREE L TH O TU D JICEDCI70VIVOBELRRR E 2 BRETAIL TWS, RAETIE. 25U
T-BEOMERISSICKY., VE— ML TS T JHBITRBINZ I 7OVIVEREZLLRT 2
EEBIT, ZNEEL TRERPDEBENEHEDI 7OVIVICKERFEASZ TWA I EICDVWTHANT,

BIEBTIE, st EHEDT7OVILERSIL TAE LG EITHEL., BRIRINEREICK W ESRED 155/
BEAEL TWD, BEBRIOI7OVIVOMEEEE RH) %28HRLU. RHANTEXIFA0%2BZ DL ORE
LMBICTR B & BRIBHEENBIET D ZDTo®d. MEIBPHREIET 70VIVREDKBENFNZ K SENDHE
CIE YTV IICE2EEREBERAKPOBLY HEDHICH S, CEReS T, #1 LT 70OV IVEHAIE
BEUTIRREABR7IOX—4 (TSI 3563), 7HRI—Y0OX—% (Magee AE-31), /A—FT 1 VI A
7>% (Rion KC-22B) ZEEHERAL. ZNZhEELFRE. RIVER. NEIHICEAT 2EmREBEFMEL T
W3, CNESDBRIBICHEVTH, BERAAOIZOVIVERS|ICEHR>TEHFOI7OVIVDERNEL TWVD
EEZ5N3,

CNETOHCEReSICHIFTRHART, MEBICKEZSPMT—4E, RABEARIENS A F—ICLBIT 70O
VIVHEBREE # LB L. BEE8HEREK (mass extinction efficiency, MEE) ICRIT 21EMABONB & %
BESMC LT (Lagrosas et al., Aerosol Sci, 2005; Bagtasa et al, Atmo. Environ. 2007), MEE (X, JE&UR
Ba m'] LEEBEK (g/m°] DLLELTERINDET. SEI70VIVICHL TER/WICTFRINSE
FEM e RBETHD. LH L. LROKSICHY TULJICEDEEREIL. RAKPTOMBICLLATB/N
i h, CHhICERAL TERBEODOMEE & U TIFIERVREL W HEHN S 10BREELREREBEHIELEIN D, L
2T RRPDRENT-EZFT0% EBR DL D RIFGEICMEEDBEZREL TH> TV IT—9n56RK
AKRFPOI7OVIVERGRREHET 2HICIE. COBEMNREBIETI2NELH D,

B[RSt DT —HH 5 Koschmieder D, (aV=3.00) ICLK>TI7OVIEELGRERaDEZHEL. BORR
7x0X—=% (N) SDBEERLTT/OY FT2E B1.1.21-1DK 5B TS5 T7HB5N 2, (@) FRR
FOBEDEFREZEL. (b) FREBESFEINNSEBHU I 7O0VIVEBERROEBOREZEILTH D, COEHNS,
YT T TIIEELREEE/NHEL TWBZ DD B, [RBRIET —F(Z20kmN LIRETH B8, 1]
BERIFHOLLEIFH# L LA, BEANSVE ZICE@ET —F £ HICHELREDIENEZTL TS, Chohs, B
EBICLPREMT7OVIVORBROBANEL TV ENHRTE DS, WEKT70OVILOXZNRREISE
. —MBIC. RO T(RH) ICKVYEMRTE B,

o(RH)
o(RH,,)

CZT. o(RH) BZT7OVIVOBELFEHTH Y. o (RH,,) [FEBER (RH30%) NDETH D, 2013
F3IRDRBHT—H AL, I—YOX—IDSRINFEHRDBEEZTOTELEULLIRH) DIS5T7%2R

f(RH) = )]



1.1.21-21CR T COEMNSANDEDIC, HITEENTO-80% %2BZ 2 &, MENRNBEICKRND, D
ZElE B1121-SRUVERR. LU 70VIVAIRIBINICETANME D —BURBRERL> TS,
St Y274 M X—HPDOAS, ZLTHY TV TDOZERRETAMNSBEH L 7 Angstrom I DR RZE LR
EHBHTHRH) [CDVWTHANR, 1 ETF—5EFALBET —IBMICDORBIT TV FETH B,

100

80
3
Zz 40

20

[

0.0010 0.00020 __ 10
= — s T
g Met. Visibility g o
g 0.0008 (b) ——Nephelometer ADGGiE E" 8 y=1+ (0.025)[1 - (RH/100)]A(-2.2) ?".
=] e
T 00006 z 6 | .f‘
—_— e — -
g 000010 T
S A= =
£ 010004 5 =g . - t
£ 000005 £ B ,gi-
B 0.0002 = 2 -
g —
£ 3 I aﬁma!sp-:aﬁ:- fﬁ‘ .
0.0000 0.00000 2 0
&Y 4 ar 310 3n3 316 30 10 50 70 80 90 100
Date (2013) RH (%)

3 1.1.2.1.-1 Temporal variation of visibility from nephelometer B 1.1.2.1.-2 Measured and fitted f (RH) for the
and JMA measurements. month of March 2013.

€1.1.2.2. Landsat & MODISEEBRZRA/\> I 5T 2(CHIF ZKFEhsDZ{LiE & BESERRT
(Tarulata Shapla®, & @R AMFE. AHRE "WERFZHERIE LR, Sher-e-Bangla
Agricultural University, *BRRIEHRKEF)

K[URZENDHEITICHEVN, ZLOFRLEBICHIFZRHALEIC OV THBDKRIEBOLESENSE > TS, /N
VISTYAICBITPRAEENERICU > TIE, & WUblF, Kighid & ZnICREET 2 LithFIADFHENE
BETHD, AMRTIE. Landsat E MODISEET —F % FAL. AFURELRUBMIT —F EHHEBEL NS
BBEICHF S5 DDEBLKEMNTOBTERML fzo & <IZ. Sher-e-Bangla BERZEHMIE T 5 Gazipur M
(B1.1.2.2-1) [ZE#DhakallEEL. BEPRBTHBWLBHEMT THD & EHICADBNOEELBEE
ICFIFTWD, 25 LEBanS. SENHETIFLandsat T— 5 12 & BB ERTS KU EAREE % BIMIC
BWTHEIEL T

LEBAEZIR U T-RFE R —2ICHY T3 1 ADLandsat BfRZ# AL T, 2001FEH 52009F(CHIFTD
Gazipur N TH LB BEEIL H ANT=, DEREEIOM DBIRDOBETR U DB ERSET NS JUVRMAET —FIC
KW, B1.1.2.2-1IRT & SIS, KB &/ DRERMM (homestead) DIBNINERDHSNT, CDELIIFHR
MFDORAPICHBEL TR > TH Y., BEWICHZRT IEMICHIT 2EHILDOETEEOE T, iR JELRARD
RO SIFENE TN DRRENES MR > T

MODISB 27T —4 ND8BRNERESHBERZ AL BENKRREICTHN TS Gazipur 2L 5 DDOMIC
DLV T2001—2003F £2011-2013FNHARICH TV, ERCIBEBIZEL ZOFEHMELEBITL T, WIET S
it D BREEIZ250M TH B, CDI0FERICH VT, PESFICHIE T B Pabna, [EManikganj. AtEBSherpur ? 3
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1.1.2.2-1 Change in land cover/land use in Gazipur district detected in Landsat imagery.
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1.1.2.2.-2 Change in land cover/land use in (a) Pabna and (b) Sylhet districts detected in MODIS 8-day composite
imagery.
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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 environ-
mental data. Main research subjects in this program are correction and preprocessing 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.

<Reserach targets during 2011-2016>

+ 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.

* 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 dis-
seminating 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 exist-

ing data and research products through mutual comparison activities.
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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 environmental 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 observations, and realizing the advanced application methodology of satellite
remote-sensing data through the synergetic activities of scientists representing various fields of environmental

monitoring.

<Research targets during 2011-2016>

* Researches on environmental changes in China.

+ Evaluation of ecosystem services of hydrologic cycle in the Quaternary uplands (collaboration with Chiba
Prefecture)

» Researches on environmental changes by historical geographic information.

* 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.
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(Title) Development of greenhouse gas measurement using the white light laser system
(PI) Toshihiro Somekawa, Institute for Laser Technology
(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 H»O profiles including wavelength differences of the extinction coefficient a and backscatter
coefficient . In order to retrieve H:O distribution, we need to reduce the effect of aerosol temporal
variations by a simultaneous detection of On- and Off-wavelengths. Thus, we apply 32 channel linear-array
PMT to white light DIAL system. We demonstrated the simultaneous detection system by measuring the

white light spectrum generated by focusing the femtosecond laser pulses into water.
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(a@) 32 channel linear-array PMT (b) 3 ¢
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Fig. (a) Schematic diagram of white light spectral measurements using the 32 channel linear-array PMT
and (b) white light spectrum using 32 channel linear-array PMT.
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(Title) Development of remote sensing method for ice algae
(PI) Koji Asakuma, Tokyo University of Agriculture
(Abstract)

Lagoon Saroma-ko has the largest area, which is 151 square kilometer, as an ice covered lake in the
winter in Japan and a culture of scallops, Hokkaido prawns and oysters are prosperous in this lagoon. It is
necessary to estimate the total amount of ice algae in the sea ice in this Lagoon during the winter because
ice algae exceedingly influences primary production. However, the observation of total chlorophyll-a density
as the gross weight of weight for ice algae is hard work with clipping out the sea ice at the palace of the
severe cold. Because of such reason simplification and automation of the field observation for chlorophyll-a
density of ice algae in are strongly expected. In this study, a method to observe quantity of fluorescence
of the chlorophyll-a in the sea ice was examined by limiting the optical oath length as ice thickness of the
part of the near surface of the ice in euphotic zone. The intensity of fluorescence of chlorophyll-a standard
solution in the bottom part of artificial sea ice, which was generated in freezing device of -8 degrees
with salinity 32 PSU, ware observed for basic data collection of the relations between the ice thickness
and fluorescence intensity from chlorophyll-a after that the blue laser beam (405 nm, 200mW, CW) was
irradiated in the upper part of the sea ice. As a result, it seems that the good linear relations (r2=0.88 in
5cm ice thickness) between the ice thickness and fluorescence intensity of chlorophyll-a in the bottom part
of the ice was provided. The transmittance of the artificial sea ice became approximately O percent when
thickness of the ice exceeded 20cm. On the other hand, the laser beam had enough light intensity after
transmitted the natural sea ice of thickness 52cm collected in the lagoon Saroma-ko on March 9, 2015.
Therefore, a transmission property of the natural sea ice in the lagoon will be different with the artificial
sea ice generated in the freezer. It should be necessary to make a database of transmission properties of
the artificial sea ice frozen a various temperature conditions to similar the natural sea ice and to carry
out a measurement of the transmission properties of the natural sea ice and a measurement an intensity
of fluorescence of real ice Algae in the natural sea ice. Furthermore, for designing of the collecting optical
system, the scattering angle of the excitation light source in the artificial sea ice was measured. In this
result, the scattering angle in the sea ice was 39.6 degrees and the simulated spread distance at the

ice thickness 40cm was the radius of 28cm. For a future tasks, it would be necessary to design the high



sensitive camera and to observe fluorescence of the ice algae in more large area.

W=

1. FLUBHIC

iy, BRFHOEMBBEEET IV ITBEIZT. KOPTEFTETE7ARAFIVS—DEELER
THd0 PARPIVIS—HTEZHVTTBREHICIE. AATEKEY > TV IU. BKERBIELE.
Welshmeyer 3&IC & W XX ESH TEHAT 25 EN—MRITH B, ULHULEDS, @8KT> TUL JIIEHET
HY. ESICHUTIVITBEBICIETPA RP IV — 28U BKINBKOSRITELRVWKLDICT IR EREEET
3186, UE—b VI JIC&ZEBKITERBRUBWEHIAENEEN TV, 7007 1 )Va%kstAldT 3
ICIE. RN TH BD420nm & /007 1 IVaDEKXK TH 36700 HADEHANBETH B CDRRF
ICHBIF2BRKOPIVRRIFBONULEHY . VE—F BV IV ITHREBEEZI SND, —A. BKIPOBARBIC
BETDI7ARAPIVI—IE, M5B PARDI%BLUT) THLAEHNTTETHY. ZOBREEELBKPOEY
TSUOMERETRE, 1D 2MIFESVI &L I > TWD, SEEHIRE LY O DK
DRKKEIFZE0cmBETHY ., P4 A7V —HREZLFET DKTEHBH S 10cm K EEBH S540cm) D
MR T, EBENIUBEELREITNEL. VE—ME2 2> JIC&U /007 4 VOEXDEBITTREE E X 1=,
HITAETIE. BBKOYL TU JEREGHLVH, YOTHDBKERUIESD (32%) (CRAEL1-E
K%E — 8 CTHRKIEBRLLEK (BR15cm, EX12cm) ZEM LT DBRLLEKD Ligh SHEX (TL
20T 78, 405nm, 200mW, CW, E—LRZE3.5mm) ZBHLU. KOTITFAL2O0O07 1 )V atZENED
WA IK L S D HEHEET (Ocean Optics 82 USB2,000) TERU 1=, ZDHER. KE10cmICHWNT, 2
007 4 )VaiBEH100—400ug/L T, 2007 1 aiRE LB INIZEHHAME (670.5nm, FEEEFRT100ms)
[CIREEEMR (r=0.94) NESNTc, AR TR, BBKEANTI/O0O0T7 4 VaDEXEHAL. ZOBESR
MOEXDEXFEREDRT=BNE T B,

2. EBEKPD-/OO7T 1 )vaDENEA

FTRBKPDTZA APV —DEXNRBRICERB TEINERIET 2701, 2015F 3 B 9 BICKEREIN
. OXAOBKI7 (KES52cm, ER18cm, B 1) POENXZEHEIL 1z, BKI7 LEHS. BEX (TLo
R T 7H, 405nm, 200mW, CW, E—LALR3.5mm) #BEL. X774 N\—%BU\WTKLBEKABNE
H % USB-2000TEAIL feo K EBMSDEBITIE, 7A AP —DEAXEERL 2 (111.7count/10s),
BIEE, KESecm & ICHXEEFAL T, B2 ICRAIEMNSERALIOKEBISOERSENDIOOT 1 I)Vad
HABEDONHETRT . BPDENIZ. EXEZOHDE, BAITER SN BN E% K LEHN S DRI DER
KTEREUEETT, KEANS20cm  SLHSERIEIN-HABIEISIMEERL TS, B1DO7PA
AIA7NEBEEELRTZEI7NDEINMRBRICEND > TVWBPA RAZIV—HEEL TV EEZSNZUEL
—HLTWBEEZSND, ULHULARHNS, SXERNTTRELBEREMN10s L R, RRANBKZRERTT
DHEBENEUT

3. EXAERERET B-ODKAEELLEH Y BDEHE

ARV OBERE L2 EET 2701, KLBOHIBEDBREEZENXLUSNEZQ LI IXFERDEE2E
e LT ZOEXEEERDDT-HDKADBELEEEHRIL 7o KLERD 1 QRUCFRHEXERBHT D E. KA
DERELICK W KTERILH 2IRENBEREICH VN TIMEANLEN D, COBELENY A%EEAITE72H. ChETEK
YREZEOHDERUEK (BEfR24cm, EH32%. BEX11cm. 7cm, Scm® 3T&E) %#ER L 1=, FHEEH % £
FEKDPNTIBF L. USB-2,000007 7 4 /N\—SHK 8% BALBEKDRIIBIPCEBL. ZIH5 1ecmZIAIC
KANABICHEIE T, RAULBKATORIELLDENY 2 ZNZNOKETEAL 7z, B 3 ICERLIEKADEELYL
BEETRT, IPDKEE6cmDTOHREZ., POTOREICK L THARBBABENT BICHELVIEEEIHEVITR
DPUTWz KEIcMm TOEEIX, NS 2ecmETHLERLBEERY . ZRUBNABRHBANZIEEEAE
BOITED T B, KE12emIA L TlE, KEBD TR TORENLBEIIKPLEZFL L Bofe CDT—H %,



GMT ZRUL TR, MEEEL T3V —RzH\ e, 412, BREUBKADEELNY DY I 2L — M ER
ZETY. BHADPDKPULEZDRADHELBENFL K BEReBIE. BETBKRDEELLN Y Al3HE
B39.6F LR DTco DI EMNS, KEA0cm TIZBLELIC K DENY (FHFE28cmIBE L2 D,

4. BRESEDORE

FBKOFHAN S, BK RO T/ O0O7 4 VaDEANERTE S EEZHERBL A CORXEED
SLBEULTRRSESICIE. 2D/ 007 1 )VadisBEHRRNHANLETH S, BRILBKADEELICKS
LD (F, KEA0cm THFE28ecm &RB I END, COHEALZEXLT I2RBEOXZREZKETL. RF4—F1 b

NASREICEZEAEFANZREL TLETLN

0 350
60 . ° 300
g e . 'é\n-\
= 0 . 2088
% 40 ° " . ME %
z ® ., 1508 3
E 20 H 1005 B
0 ° . s0 ~
* e e e "
00 10 20 30 40 500
Distance from top of the ice (cm)
B1 2015F 38 9BICERENnHYO M2 7PARI7LEEHSDEEEEC & DEXED
THMOFPARAFP  KEIE 52cm
‘? A
= 5
i - h 5 -
£
£ g’
E é 2
=1
0 2 3 4 5 0
distance from the center (cm)
X3 BUBKADRELLERE K4 BUGBKAOBELLNY DY I aL—MMER
FEES P2014-1
RRRE [ETETIVEERRBRICKZE27045 7 VEB 7 T) X LDOWKEE

mEE FIR)

ARUKE (RBXZARZHRIZHER

BUHE

rZRH

(Title) Validation of satellite product estimation algorithm using climate model simulation data

(PI) Masao Moriyama, Nagasaki University

(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, the mutual verification between satellite



data and model data and the investigation of physical and biological mechanisms can be achieved. The
physical-biological relationship can also be investigated. We have continued verifications on the physical
and biological elements. We performed a case study about the see-saw oscillation between South America
and Africa. The anomalies of precipitation calculated by the model and those of CMAP were positively
correlated. Negative correlation was seen between the precipitation anomalies in South America equatorial
region and those in Africa equatorial region. From the analysis, general relationships were found out
among the changes of precipitation, NEP, soil wetness, and surface temperature in these regions. In this
fiscal year, we performed a new land surface — atmosphere full couple simulation with the global climate
model. Sequential 48-hour integrations were completed using the reanalysis data for each atmospheric
initial condition. Experiment period was 2008-2012. Second half 24-hour results in each 48-hour calculation
were adopted for the analysis. Calculated values of the atmospheric CO, concentration and those of
physical and biological elements of land area were taken over during the experiment period. By means
of this simulation method, the variations of atmospheric CO, concentration and land area elements and
the interaction between land surface and the atmospheric under the almost actual atmospheric condition
can be reproduced. We will continue further analysis using these model simulation results. 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. We will prove the capability of mutual verification of satellite products and model
products furthermore and will establish the method of understanding the earth system using the products

synthetically.
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(Title) Analysis of volcanic eruption clouds based on optical and radar observations and satellite image
data

(PI) Kisei Kinoshita, Kagoshima University

(Abstract)

Strong phreatomagmatic eruption happened at Shindake volcano in Kuchinoerabu-jima, 130 km south of
the mainland Kyushu, on 29 May 2015, resulting all of the inhabitants to leave the island until the end of
the year. The eruption cloud was analysed by using weather radar data obtained at Tanegashima site and
MODIS data of Terra satellite.

Continuing eruptive activities of Aso and Sakurajima volcanoes in Kyushu have been monitored by web-
cameras, and prominent events were analyzed by using satellite images of MODIS and ASTER.

Combined analyses of the radar data and optical images by visible and NIR lights were done concerning
the time evolutions of a few events of strong eruptions at Sakurajima. The sensitivity of the radar
observation of dense ash clouds at the early stage of the advection was found to be similar to the optical

ones. Furthermore, internal structures of the dense ash clouds were revealed by the radar analysis.
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(Title) Development of Electron density/Temperature Probe (TeNeP) to be accommodated Tiny satellite
‘GAIA-T
(PI) Koichiro Oyama, National Cheng kung University/International Center for Space Weather Study and
Education
(Abstract)
The electron temperature measuring instrument developed in the 1970s is small size, light weight,

low consumption electricity and a little transmission bit rate. Moreover, this instrument can measure an



accurate electron temperature.

Recently, this instrument was improved to measure an electron density. The novel instrument is
denominated as “TeNeP". The TeNeP is mounted on the GAIA-I satellite of Chiba University.

In this research, we conducted the plasma experiment to measure the ionosphere by the TeNeP within
the large space plasma chamber of ISAS (Institute of Space and Astronautical Science). In addition, we
developed an electron gun that emits thermal electrons to control a satellite potential variation. This
satellite potential variation is a major problem for small or micro satellites. We obtained the result of
experiment that the electron gun can control the satellite potential by emitting thermal electron equal to an

electron current flowing in the probe of the plasma measuring instrument.
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(Title) Calibration of the solid view angle of sky radiometer by use of highly collimated solar simulator
(PI) Sanekazu Igari, National Institute of Advanced Industrial Science and Technology (AIST)
(Abstract)

The accuracy of the solid view angle of sky radiometer is very important in retrieving aerosol single
scattering albedo. One of the methods for obtaining the solid view angle is to measure the spectral
irradiance of a uniform light source which radiance is known, indoors, based on the relation between
radiance and irradiance. However, the accuracy of using this method is influenced by some measurement
uncertainties, especially, those of the extraterrestrial solar spectrum from different sources. In this study,
a new method was proposed in order to improve the accuracy of the solid view angle. The principle of
this method was explained and achievable experiment was designed. The method is similar to that of the
calibration of reference photovoltaic device by solar simulator. In this experiment, the relative spectral
response at several spectral channels of sky radiometer and the output corresponding to these channels
under simulated solar spectrum will be measured, respectively. This spectrum generated by a highly
collimated solar simulator is similar to IEC60904-3 AM1.5G reference solar spectrum and its wavelength
range 1s from 250 nm to 2500 nm. For determining the absolute intensity, the spectral irradiance and the
irradiance of this spectrum are also measured by a spectroradiometer and an absolute cavity radiometer,
respectively. Moreover, the mismatch factor used in the calibration of reference photovoltaic device will be
introduced to correct the output of these channels under the spectrum different from the simulated solar

spectrum. In principle, it is possible to determine which extraterrestrial solar spectrum from different



sources is the best for obtaining the solid view angle.
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(Title) Detection of topographic changes and re-vegetation in landslides using UAV (Unmanned Aerial
Vehicle) and SfM (Structure from Motion) method

(PI) Hitoshi Saito, College of Economics, Kanto Gakuin University

(Abstract)

In the last few years, small unmanned aerial vehicles (UAVs), and structure from motion and multi view
stereo (SfM-MVS) photogrammetry have attracted a tremendous amount of interest for the creation of high-
definition topographic data. This study was conducted to detect temporal changes of topography around
shallow landslides using small UAVs and SfM-MVS photogrammetry. Study areas are the Sensuikyo area
(1.2km® and the Saishigahana area (0.06km? around Aso Volcano, where many shallow landslides occurred
because of heavy rainfall in July, 2012. During 2012-2016, field surveys were conducted using small UAVs.
After acquiring high-definition DSMs and ortho-rectified photographs, we analyzed the topographic changes
of shallow landslides in comparison to LiDAR-based DSMs in 2004.

We obtained ortho-rectified photographs and DSMs with spatial resolutions of 4cm and 6¢m, respectively.
In the Saishigahana area, 20 landslides (20—4,600m? occurred. The ratio of the total landslide area reached
30% of the area. These landslides tended to occur specifically on 40-degree slopes. The landslide depth

was ca. 1.0m. The estimated total landslide volume was 1.5-2.8x105m*km”. In the Sensuikyo area, 300



landslides (10-10,000m® occurred. The estimated total landslide volume was 1.1-1.4x105m*km? In the
Sensuikyo area, the landslide distribution was not uniform. Our results indicate that topography and
past landslide history affected these landslide occurrences. We further detected recovery of vegetation
inside landslides from NDVI (Normalized Difference Vegetation Index) images. Additional studies must
be conducted to detect temporal changes of topography and vegetation around shallow landslides based on

multi-temporal ortho-photographs and DSMs.
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(Title) An Observational Study of BRDF at Forests Using Small-Sized UAV in Relation to the Seasonal
Variation of Their Phenology

(PI) Hiroshi MATSUYAMA, Department of Geography, Tokyo Metropolitan University

(Abstract)

Multi angular remote sensing has been attracted attention to estimate precise vegetation quantities.
BRDF (Bidirectional Reflectance Distribution Function) study has two approaches. First is observation
approach, and the second is modeling study. BRDF studies based on observations are scarce because of their
difficulties. There are some necessities to correct surface reflectance obtained from satellite by comparing
that from tower or airborne. Because there are some differences in observational geometry patterns
between satellite observation and ground observation, many modeling studies also exist. However, inputting
all necessary parameters is difficult because there are so many parameters among which it is difficult to
measure directly.

In this study, we used a new BRDF observation system using a small-sized Unmanned Aerial Vehicle
(UAV) which developed in 2013 by author. We conducted BRDF observations at larch forest at Mt.
Yatsugatake. We could obtain 13 BRDF observational data from 2014 to 2015. BRDF observations were
conducted at the forests of two different growing stages in 2014, i.e., mature forests and young forests. The
result of different BRDF between two compartments implied the difference of geometric structure.

Furthermore, we focused on Bidirectional Reflectance Simulator (BiRS). BiRS can simulate BRDF using
measurable parameters which are digital surface model (DSM) of crowns and several BRDF observation
data. The effect of BRDF by each component of the vegetation (e.g., sunny/ shaded crown, and sunny/shaded
floor) can be considered by BiRS.

Furthermore, we adopted a new method of acquiring DSM. Laser scanner has been used to acquire DSM
so far, however, the laser scanner itself is very expensive and often requires mounting on an aircraft which
leads to expensive observations. In this study, we adopted a UAV-SfM (Structure from Motion) method
which allows us to create 3D structure of an object from multiple 2D images, i.e., a series of photographs
that take same object.

The UAVs flew over the mature forest to acquire crown images in July, 2015. 3D point clouds, ortho-
mosaic images, and DSM were obtained from the acquired images. Then, the BRDFs were simulated by
BiRS using DSM and several BRDF observation data. Root mean square error between observation data
and estimation were 0.01108~0.01492 in near infrared band and 0.00112~0.00173 in red band which
were comparable with the results using laser scanner. It is possible to estimate BRDF more accurately by
improving the acquisition of DSM.

The future issue of observational studies is to clarify the features of BRDF of different types of vegetation
by obtaining more BRDF measurement data. That of modeling study is to compare with satellite data.

These results contribute to both approaches of observation studies and modeling studies of BRDF.
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(Title) JAXA super sites 500: Large-scale ecological monitoring sites for satellite validation in Japan.
(PI) Tomoko Akitsu, University of Tsukuba, Tatsuro Nakaji, Hokkaido University
(Abstract)

To assess the estimation accuracies of leaf area index (LAI) and above ground biomass (AGB) of Japanese
forests, we started the integrated research from 2014. The main research sites are deciduous needle
leaved forests in Fujiyoshida and deciduous broad leaved forest in Tomakomai. In situ data set of LAI
was produced in both forests by using three methods such as optical sensor (LiCor LAI-2000), fisheye

camera and litter trap. The AGB was also calculated by two methods, Bitterlich method and tree census.



We evaluated the accuracy difference of each method and estimated the spatial variations of LAI and
AGB in both large scale research plots (500m x 500m). These findings and datasets are useful basically for

developing the remote sensing method based on the data obtained from UAV and satellites in near future.
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(Title) An Study of Quantitative Vegetation monitoring Using Infrared Camera mounted on UAV
(PI) Takeki IZUMI, Tokyo Metropolitan University
(Abstract)

In this study, a visible light camera and the SfM (Structure from Motion) method used for quantitative
vegetation monitoring, because some technical problems occurred in the infrared camera for UAV. Recently,
the photographic surveying using a small-sized UAV has attracted attention. The SfM method allows to
create 3D point clouds and a 3D model from multiple 2D images. Besides, an ortho-mosaic photograph and
DSM (Digital Surface Model) can be generated from the 3D model. It was reported that the precision of
the point clouds becomes low when the targets are vegetations, due to an insufficient resolution of images,
moving target vegetations with the wind, and parts of shadow areas in the images. This study, therefore,
created a DSM of forest crown using nadir + oblique stereo pair images taken by small-sized UAV.

The study was performed in the larch forests at the foot of Mt. Yatsugatake, Yamanashi Prefecture in
July 2015. The UAV with digital camera flied over study site to acquire crown images of nadir and oblique
directions using an autopilot system. We first generated dense point clouds, through which we generated
ortho-mosaic photographs and DSMs according to the following three patterns; (1) 70 nadir images taken
at an altitude of 100m above the ground, (2) (1) plus 54 nadir images taken at an altitude of 50m above the
ground, (3) (1) plus 54 oblique images taken at an altitude of 50m above the ground.

Concerning the pattern (1), 17.5% of the total area did not have point clouds. Those of the patterns (2)
and (3) were 12.8% and 9.7%, respectively. We obtained DSMs which had 2.0~2.5cm spatial resolution
in all these patterns. Some parts of DSM in pattern (1) showed less surface roughness, while such parts
decreased in patterns (2) and (3). In conclusion, the present study demonstrated the improvement of the
reproducibility of DSM by adding the oblique images in comparison with the usage of the nadir images

alone.
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(Title) Development and Implementation of atmospheric radiative observation with i-skyradiometer for
cloud microphysical parameters

(PI) Shuichiro Katagiri, Center for Atmospheric and Oceanic Studies, Tohoku University

(Abstract)

We developed the algorithm for the retrieval of cloud micro-physical parameters with i-skyradiometer.
This algorithm has less ambiguity than the former algorithm developed by Kikuchi et al. (2006) to get the
parameters such as the radius of the cloud droplets and the optical thickness of the cloud.

The data obtained with the i-skyradiometer were converted into the cloud optical parameters referring to
the look-up table calculated with the radiative transfer code, rstar. The look-up table consists of the three
cloud channels, where we adopted the differences between each channel.We applied the algorithm to the 1-year
data obtained at the Fukue observatory. It showed the effective radius of the cloud mainly took from 10 to
35um.

The calibration constants (F 0) used in this analysis may be so old that the data did not match well with
calculated LUTs. And also we assume the surface to be ocean. This can cause large error. We need to check

data and calibration constants.
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(Title) A Trial for the High-precision Extraction of Anthropogenic Nighttime Light by Eliminating Periodic
Noise Components from DMSP/OLS Satellite Imagery.

(PI) Masanao HARA, VisionTech Inc.

(Abstract)

This study to propose an improved method to generate a stable light from DMSP/OLS time-series daily
nighttime light data of 1999. Nighttime lights of the human settlements (hereafter, “stable lights”) are seen
as a valuable proxy of social economic activity and greenhouse gas emissions at the subnational level.

In this study, a new method is proposed to generate the stable lights from daily nighttime light data
of Defense Meteorological Satellite Program/Operational Linescan System (DMSP/ OLS). A NRF (Noise
Reduction Filter) was employed to generate a stable nighttime light imagery from the daily nighttime
imagery of DMSP/OLS. The NRF method was improved to extract the component of the periodic
amplitude of the light noise included in the stable light. Then, new stable light was generated by removing
the 1-year periodic of the amplitude component by using the improved NRF method.

The resulting stable light was evaluated by comparing it with the conventional nighttime stable light
provided by the National Oceanic and Atmosphere Administration/National Geophysical Data Center
(NOAA/NGDC). It was indicated that DNs of the NGDC's stable light image are lower than those of the
new stable light image. This might be attributable to the influence of attenuation effect from thin warm
water clouds. However, due to over glow effect of the thin cloud, light area in new stable light is larger than
NGDC's stable light.
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Fig. 1 Stable light imagery of the study area generated by the improved NRF
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Fig. 2 (a) One year variation of the DNs of the sample points, S 1: High latitude region (West Siberia
Plain), S 2: Mid-latitude region (China’ s Taklamakan Desert), S 3: Low latitude region (Indian
Ocean).
(b) Extracted the variation of DNs of bias and its amplitude by using NRF to the one year 10
day-nighttime light composite dataset.
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Fig. 3 Comparison of 10-day CMD images (December 1st to 10th, 1999), new stable light images and
NOAA stable light images of 1999: (a) Pearl River Delta, (b) Taiwan, (c) Soul, (d) New Delhi, and (e)
Tokyo. (New stable light image and 10-day CMD image were converted into 6-bit data for the
comparison with NOAA stable light.)
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Fig. 4 Relationship between stable light data and statistical data of population, electric power
consumption, GDP, and CO, emissions by fossil fuels consumptions for 13 countries of Asia.
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(Title) Development of the estimation algorithm of gross primary production using daily changes pattern of
photosynthesis

(PI) Kanako Muramatsu, Nara Women's University



(Abstract)

The purpose of this study was to develop the estimation algorithm of gross primary production from the
capacity of gross primary production and the degree of suppression of photosynthesis around noon using
global observing satellite data. Firstly, the degree of suppression of photosynthesis around noon was studied
using Flux data, in order to make clear the quantity of the reduction from the capacity. For the tropical
evergreen broad leaf forest in Amazon, annual gross primary production observed by Flux tower was 93% of
the capacity of gross primary production in 2003, for Siberia larch forest, it was 92%, in average from 2003
to 2007, for Siberia red pine forest, it was 97% in average from 2004 to 2007, and for paddy field, it was 91%
in average from 2002 to 2006. These sites corresponded to the area where the vegetation did not experience
high stress. Closed shrub site data in a dry weather condition was studied in the daily changes. The degree
of suppression of photosynthesis was 16% of the capacity of gross primary production in late May. From
these results, the capacity of gross primary production and the observed gross primary production were
nearly identical and it was considered that the amount of the capacity of gross primary production was the
first approximation of that of gross primary production, if the vegetation did not experience high stress
levels.

Next, the canopy conductance was calculated using Flux data and Big-leaf model for closed shrub site
in a dry weather condition. The normalized canopy conductance at the satellite observing time of 10:30
was multiplied by the capacity of gross primary production. The values of the capacity and gross primary
production were nearly identical. For upscale to satellite level, the frame work of gross primary production
estimation was considered as that the slope of the normalized canopy conductance at Terra and Aqua
satellite observing time was multiplied to the capacity of gross primary production. To apply this method to
the satellite data and make LUTs, it was needed the daily changes of weather data such as solar irradiance

or PAR, and air temperature. It is under consideration to obtain these data sets.
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(Title) Disaster Reduction Countermeasures in Metropolitan Discriminated High Risk Ares
(PI) President of Remote Sensing Environmental Monitor, Inc.
(Abstract)

Metropolitan areas face direct-hit type of South-Kanto, Tokai-oki, and Tounankai plate-sliding. A Disaster
Prevention Hill is proposed in this report as a tsunami countermeasure in Sagami Bay, a well-known tourist
area where Kamakura historical areas face the Yuigahama Coast. This study evaluates life-risk potential
and significant districts of hazard using population density, walk evacuation distance, wooden-house
percentages derived from satellite-based land-cover classification. The Tsunami Prevention Hill is designed

for multi-objective uses along the coast of Shonan, especially in Kamakura City.
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(Title) Development of volcanic gas sensing system mounted on the UAV verification for CP-SAR
(PI) Hirokazu Ohmae, Sentencia Corporation
(Abstract)

Since The Great East Japan Earthquake in 2011, many volcanoes’ activities have been intensifying. This
time, We developed a small volcanic gas sensor according to a very simple system configuration, installed it
in a small UAV, and it was subjected to measurement.

Although there is method of obtaining the accumulated value of the entire optical path using the method
of detecting optically volcanic gas, this will be a study case in subsequent years. “In-situ observation”, and
detection method using a chemical element for the reference of optical measurements were major purposes
in this year.

As volcanic gases of interest, there are sulfur dioxide (SO,), hydrogen fluoride (HF), sulfate (SO2), carbon
dioxide (CO,), hydrogen (HCL) and chloride of hydrogen sulfide (H,S). CO, gas blowout accident that
occurred in the lake Nyos e in 1986 was most damage, and so far the most significant case in the accident.
So, we chose CO, as an observation target in consideration of the degree of influence.

Measurements were performed in Ontakesan. We reported results of fixed-point observation,

measurements of up to advanced 100m by mounted UAV.
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(Title) A study on accurate sea ice physical parameter retrieval from SAR data
(PI) Hiroyuki Wakabayashi, Nihon University
(Abstract)

The main objective of this research is to investigate the possible use of 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.

ALOS-2/PALSAR-2 and PiSAR-2L acquired the data covering the southern region of Sea of Okhotsk
including Lake Saroma in the end of February 2015. We could not get good in-situ data simultaneously
with the SAR observations due to the bad ice conditions in the east part of the lake. However, we found that
there were various ice conditions, such as relatively thin ice and open water area, in the west part of the
lake.

By taking profiles of polarimetric parameters along the line crossing from west to east coast of the lake,
it was found that VV to HH backscattering ratio at higher incidence angle was correlated with sea ice
thickness. In addition, we found that the scattering entropy could not always detect open water, because we
have very low backscattering coefficient in the open water area with no surface wind. Since the correlation
between HV and VH polarizations can be used to detect noise level, this parameter is a candidate to solve

uncertainty of scattering entropy to detect open water.
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Tzoess AppI‘ication of space and ground technolog‘ies for disaster risk mitigation:
Multi-sensor Web for earthquake early detection
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(Title) Application of space and ground technologies for disaster risk mitigation: Multi-sensor Web for
earthquake early detection

(PI) Dimitar Ouzounov , Chapman University

(Abstract)

We been working on a new approach of utilizing multi-parameters space and ground observations to
study pre-earthquake processes related to major earthquakes. In this study we are exploring the potential
of atmospheric and ionospheric signals to alert for large earthquakes in Japan. To achieve this goal, we
start retrospective and prospective validation of anomalous ionospheric /atmospheric signals.

The Multi Sensor Networking Analysis (MSNA) is our method for geospace integration and is based on
a joint analysis of several physical and environmental parameters (Satellite transient infrared radiation
(STIR), electron concentration in the ionosphere (GPS/TEC), radon/ion activities, air temperature
and seismicity patterns) that were found to be associated with earthquakes. The science rationale for
multidisciplinary analysis is based on concept Lithosphere-Atmosphere-Ionosphere Coupling (LAIC)
(Pulinets and Ouzounov, 2011), which explains the synergy of different geospace processes and anomalous
variations, usually named short-term pre-earthquake anomalies.

Our validation processes consist in two steps:

(1) A continuous retrospective analysis preformed over two different regions with high seismicity-Taiwan
and Japan for 2003-2011
(2) Prospective testing of MSNA with potential for M5.5+events Japan for 2014-2015 period.

Our initial test results included-M7 of July 12, 2014 and M6.9 of Feb17, 2015 in Eastern Honshu. We
have found hat MSNA produced anomalies, one to several days in advance. Our initial results suggest that
our approach show a systematic appearance of atmospheric/ionospheric anomalies, one to several days prior
to the largest earthquakes The MSNA could be further improved and tested by expanding the multi-sensors

observation.
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Tzoess Investigation of pre-earthquake ground motion from incorporation of SAR,
INSAR, and GPS data.
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(Title) Investigation of pre-earthquake ground motion from incorporation of SAR, InSAR, and GPS data.
(PI) Peng Han, Chiba University
(Abstract)

The tectonic structure of the Japanese Islands is complex. As for the Tohoku region, the Eurasian plate
(EUR) moves from west to east at a rate of about 1cm/year, while the Pacific plate (PAC) travels from east
to west at a rate of about 11lcm/year. The interaction of these two plates causes stress accumulation and
large crustal deformation in the Tohoku area. These tectonic activities have induced intensive seismicity
and large earthquakes which would release the accumulated tectonic stress and energy. Therefore, it is
important to study the crustal deformation to understand the earthquake (EQ hereafter) processes.

In order to detect crustal movements, the dense GPS Earth Observation Network of Japan (GEONET)
has been operated by the Geospatial Information Authority of Japan (GSI) since 1994. Until now, the
GEONET data have been widely used in precisely detecting co- and post-seismic deformations.

During the past two decades, high precise GPS measurements of surface motion have been utilized
for understanding the generation mechanism of a mega EQ in the subduction zones. Seismologists have
proposed the concept of subduction EQ generation cycle which consists of long-term stress changes in inter-
EQ periods and short-term pre-seismic deformation. GPS data have been useful for understanding the cycle,
except the short-term pre-seismic deformation, which could be the most important factor leading to mega
events.

In our study, long-term linear trends of precise daily coordinates of GEONET stations, called F3 daily
data, have been analyzed. The F3 daily coordinates of the GEONET are calculated using the Bernese GPS
software (for details see: http://terras.gsi.go.jp/ja/index.html). It is the final high precision solution issued by
GSI freely. The F3 solution is computed with the use of a certain reference point far from stations in Japan.
In order to get the movements in the east-west (E-W) and the north-south (N-S) directions, the Universal
Transverse Mercator (UTM) projection has been performed. Considering the focal mechanism of the Tohoku
EQ, we have only discussed the E-W component.

In order to investigate the time evolution of the long-term trends, in detail, during the preparation period
of the 2011 mega EQ, we have chosen two GPS stations (960542 and 940027) in the then seismically quiet
area in Tohoku and investigated their movements. Station 960542 is on the Japan Sea coast and station
940027 1s on the Pacific coast. To assure that errors due to the possible instability of the reference point
in F3 computation are negligibly small, we used a reference point in Japan at station 041134. Because the
Mw 9.0 thrust event is mainly due to the interaction of PAC and NAM, the reference station was chosen far
from the two plates on the third plate (EUR).

Our results have shown that the rate of surface deformation in the whole Tohoku region had westward



increases before the mega event, which suggests stronger interaction in a larger locked area of the plate
boundary between EUR and the North American plate (NAM).
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(Title) Characteristics and evidences of seismo-ionospheric precursors in Japan (PI) Peng Han, Chiba
University

(PI) Jann-Yenq Liu (National Central University, Taiwan)

(Abstract)

Statistical methods of z-test and ROC (receiver operating characteristic) curve are employed to study
seismo-ionospheric precursors (SIPs) of the ionospheric total electron content (TEC) at (35.0°N 140.0°E) in
Japan. The USGS scatology lists 268 (186) M>6.0 earthquakes (days) in Japan during 1999-2014, while
the TEC data are retrieved from the global ionosphere map (GIM) routinely published by CODE (Center
for Orbit Determination in Europe). A fixed reference of 30-day before to 30-day after the earthquake and
four moving references of -15 days, £7, =15, £30 to the TEC observation day have been constructed to find
characteristics of the SIP. It is found that the detection of SIPs is sensitive to the reference. Nevertheless,
all the references show that TEC increase (positive) anomalies few days before the earthquakes are most
likely the SIPs in Japan, in fact which agree with the previous studies that ionospheric TEC anomalously
increase few days before large earthquakes in Japan. z-test results reveal that both decrease (or negative)
and increase (or positive) anomalies in the GIM TEC exist in Japan. Six time zones, A-F, with the statistical
significance of z-test have been examined by the AUC (area under the ROC curve) and the p-value. The
ROC curve is applied to show the time preference of the SIPs occurrence over Japan. It is found that expect
Zone C (day -04 to -07, time 0900-1,400 LT, negative), the AUC of Zone A (day -12 to -14, time 1,800-2,400LT,
negative anomalies), Zone B (days -10 to -14, time 0000-0500LT, negative anomalies, Zone D (day -02 to -05,
time 0300-0500 LT, positive), Zone E (day -21 to -23, time 0600-1000 LT, positive), and Zone F (day 21-23,
time 0000-0300 LT, positive) are proportional to the earthquake magnitude, and the associated P values are
zero. This confirms the both positive and negative SIPs of the GPS TEC exist in Japan. Meanwhile we find
when the anomalies are significant, the standardized anomaly strength is proportional to the earthquake
magnitude, which means a larger earthquake leaks a greater energy during the preparation period and in
turn result in a lager SIP.

In the collaborative paper (ref. 1. in the previous page, Liu et al., 26th GA-IUGG 2015), the total
electron content (TEC) of the global ionosphere map (GIM) is used to observe seismo-ionospheric
anomalies associated the 11 March 2011 M9.0 Tohoku earthquake, while the Thermosphere Ionosphere
Electrodynamics General Circulation Model (TTEGCM) is applied to simulate and understand the observed
anomalies. The observation shows that the TEC over the epicenter significantly and continuously enhances
on 6-8 March 2011, 4-2 days before the earthquake. The spatial analysis further demonstrates that the
enhancement anomaly specifically and persistently appears in the northern epicenter area. Simulation
results well agree with the observations, which suggest that the eastward electric field around the epicenter

has been distorted and significantly affects the TEC during the earthquake preparation period.
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(Title) Analysis of CO, and CH, variations by GOSAT and an atmospheric transport model
(PI) Yosuke Niwa, Meteorological Research Institute
(Abstract)

The thermal infrared (TIR) band of the Thermal and Near Infrared Sensor for Carbon Observation
(TANSO) -Fourier Transform Spectrometer (FTS) on board the Greenhouse Gases Observing Satellite
(GOSAT) has been observing carbon dioxide (CO,) concentrations in several atmospheric layers since its
launch. This study compared TANSO-FTS TIR V1.0 CO, data and CO, data obtained in the Comprehensive
Observation Network for TRace gases by AlrLiner (CONTRAIL) project in the upper troposphere and
lower stratosphere (UTLS), where the TIR band of TANSO-FTS is most sensitive to CO, concentrations, to
validate the quality of the TIR V1.0 UTLS CO, data from 287 to 162 hPa. From a comparison made during
flights between Tokyo and Sydney, the averages of the TIR upper atmospheric CO, data agreed well with the
averages of the data obtained by the CONTRAIL Continuous CO, Measuring Experiment (CME) within 0.1%
for all of the seasons in the Southern Hemisphere. The results of a comparison for all of the eight airline
routes showed that the agreement between the TIR and CONTRAIL CO, data was within 0.5% on average
in the Northern Hemisphere, which was better than the agreement between a priori and CONTRAIL CO,
data. The comparison results for flights in northern low and middle latitudes showed that the agreement
between TIR and CONTRAIL CO, data in the upper troposphere was worse in the spring and summer than
in the fall and winter. This could be attributed to a larger negative bias in the upper atmospheric a priori
CO, data in the spring and summer and a seasonal dependence of spectral bias in TANSO-FTS TIR Level
1B (L1B) radiance data.
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(Title) Study for dynamical process of atmospheric compositions in troposphere and stratosphere using
satellite data

(PI) Nawo Eguchi, Research Institute for Applied Mechanics, Kyushu University

(Abstract)

This study aims to investigate dynamical processes of transport in free-troposphere and stratosphere-
troposphere exchange by profile data of GOSAT TANSO-FTS* Level 2 (e.g., carbon dioxide (CO,) and
methane (CH,) profiles) and of the other trace gases (e.g. ozone) which are long-lived in troposphere and
lower stratosphere, retrieved mainly from radiance spectra of Band, of TANSO-FTS. The present study has
reported the initial analysis of CO, and CH, profiles from FTS TIR CO, and CH, Level2 product (the latest
version 1). This version data has been validated by using the in-situ observation data (eg. CONTRAIL,
HIPPO) [Saitoh et al., AMT, 2016]. The analysis period is from January 2010 to December 2013.

The differences in the distributions and values between day-time and night-time are seen in the CO, and
CH, fields, however, the discussion of the quality is remained because the quantitative uncertainty is not
done yet. We will determine the difference from nature and/or artifact (retrieval method, cloud screening
in the night-time and so on) by using the validated data. Except the difference, the spatial and temporal
variations of CO, and CH, are similar with respect to the previous studies, for example, the seasonal march
of latitudinal distribution, the hemispheric contrast and the minimum values over Siberia and the north
part of North America in the boreal summer. The year-to-year variations of CO, and CH, are also similar
with the a prior data (NIES Transport model), although the difference of CO, at the upper troposphere and
lower stratosphere between the retrieved data and CONTRAIL data increase larger with year [cf. Kimoto,
Saitoh et al., Atmospheric Chemistry Meeting in Japan, 2015].

It was found that the CH, transports from the lower to the upper troposphere over the convective regions
continuously, on the other hand, the isolated maximum at the upper troposphere in the CO, field are seen
through the year. We will analyze further about this topic, especially over the tropic. Another topic of new
findings is that the distribution of retrieved CO, in the upper troposphere (237hPa) has the stratospheric
characteristic contrary to a priori field.

*GOSAT TANSO-FTS : Greenhouse gases Observing SATellite, Thermal And Near infrared Sensor for

carbon Observation-Fourier Transform Spectrometer
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(Title) Evaluation of ecosystem functions and service by a multidisciplinary approach: Linking plant
phenological information published on web sites and satellite observations

(PI) Shin Nagai, Japan Agency for Marine-Earth Science and Technology

(Abstract)

In the current year, we evaluated the utility of leaf-coloring information published on web sites for
mapping the timing of end of functional growing season detected by satellite remote-sensing data. First,
we collected 722 spots of daily leaf-coloring information in Japan published on “tenki.jp” (http://www.
tenki.jp) from October to December in 2015. Leaf-coloring information consists of “green leaves’, start
of leaf-coloring”,“peak of leaf-coloring”,“start of fade”, and “leaf-fall”. The original data set was obtained
from the provider of them. Second, we detected the spatial distribution of the timing of end of functional
growing season by analyzing daily green-red vegetation index (GRVI) with a 500m spatial resolution, which
was observed by MODIS sensors mounted on Terra and Aqua satellites. Based on the result of previous
studies, we defined the first day that showed GRVI<0 is the timing of end of functional growing season.
In deciduous forests, GRVI=0 showed the peak of leaf-coloring. Finally, we examined the relationship
between the first day of the peak of leaf-coloring (in situ) and the timing of end of functional growing season
detected by satellite remote-sensing data (MODIS). We found that (1) the in situ-MODIS relationship was
validated in 293 spots; (2) although in situ correlated with MODIS (R2=0.16, p <0.001), the variability of its
relationship in low latitude areas, whose timing of the peak of leaf-coloring was late, was larger than that
in high latitude areas (Fig.1); and (3) MODIS was averagely 8 days later than in situ. In the next year, we
are planning to develop the ecosystem service index for evaluating the spatial-temporal variability of leaf-

coloring phenology by conducting the detailed verification of in situ-MODIS relationship.
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(Title) Toward an estimation of damage caused by a natural disaster using remote sensing technology
(PI) Hideomi Gokon , The University of Tokyo, Institute of Industrial Science
(Abstract)

After the 2011 Tohoku earthquake and tsunami, several types of methods for detecting building damage
have been developed using high-resolution synthetic aperture radar data with X-band. The X-band SAR
data made it possible to estimate building damage with high accuracy. However, the X-band SAR system
has a disadvantage for emergency response, because the coverage might not be sufficient to cover the
extensive tsunami affected area. On the other hand, L-band SAR data has a sufficient coverage to cover the
extensive affected area, even the spatial resolution is lower than that of X-band SAR data. This study aimed
at developing a method to estimate building damage in a tsunami affected area using L-band SAR data.

First, change detection was applied by calculating the correlation coefficient of pre- and post-event ALOS/
PALSAR data. The calculated result was compared with actual building damage that could be obtained by
the visual interpretation of post-event aerial photos. As the result, the function that shows the relationship
between the changes of the pre- and post-event SAR data and the damage ratio of washed away buildings
could be identified quantitatively based on a regression analysis. The validation was conducted by
estimating the number of washed away buildings with the function, and showed the good performance with

the pearson's correlation coefficient of 0.97.

W=

20 MERILM A KFFPHIERREOWIMICH VT, WAREDOX-/\> ROSHEEMBRAOL —FICL 28
WEHSTEMHFERINTE T, SNBEDNEHFEOL —F2ERATIBICKY ., HERBORBEIIKRE<EL
UTze ZD—FA. BUVDRELZE T BN LROBEHEIMITT L., BEHMEAH+ TIIRH, KEXIED
BRH 5L BELHOTce ZSTEREER. COLIRENREENDEHMOL —F T3, BRI
EHBH. ISICEVWEEERETRELL-/\> FOEMFAOL —FICLY. BYREHST 1T O RMORERAICE
DA T, BRICIE. KRR DORICM S KPR RRE A M Z IR Z 72, ALOS/PALSARBEIfRZEAL 1.



BEMICIE, HERIERDALOS/PALSARBHIRDEHBELRBNE L 2 BRBARARDEICKI ViU, BRIC
KUBONTREEVREDZERBNMT — 5 LEEDIFHHBICKY, ZORFEREEE L. ZLT. Z0EMRF
RICEDE, MARMBRDBROELEN SAEABYREREEHET L. ZORBERILEEZT o>, E7 VU DEX
BRRKICKWBETHEZIT o7t e T3, 097EBVVBE TREHSTZTA TV 2B 2 BRI 2ENTET,

REBS P2014-3

e sUAV (smallﬂnmanned aerial vehicle) IC&KBBIFI AT LZBALT-/KKEESR
BEDENIL - SELICEAT B

mEE FR) ; RK (BILAREN ITARRARAKKE - URIIRI XY NEREY5—)

BEHE IFREE

(Title) Study on advanced field investigation of water-related disasters with sUAV (small unmanned aerial
vehicle)

(PI) Youngjoo Kwak, National Research and Development Agency Public Works Research Institute (PWRI)
(Abstract)

This research is to introduce advanced system requiring less labor for a flood investigation by using
a small unmanned aerial vehicle (UAV : Phantom2 vision+). A study area in this research is riverine
floodplains in People’s Republic of Bangladesh. Before the investigation, we discussed with experts of the
Flood Forecasting & Warning Center (FFWC) of the Bangladesh Water Development Board (BWDB). The
participants exchanged information on flooding that had stayed in the area since June 2015 and its damage
to rice fields at the selected districts of Bangladesh. A small UAV, equipped with a small high-vision camera
for aerial photo and video shooting, was introduced to this investigation. This advanced device was used to
collect ground truth data for satellite images, i.e., Moderate Resolution Imaging Spectroradiometer (MODIS,
NASA) and Advanced Land Observing Satellite 2 (ALOS-2, JAXA), and micro-geographical information over
the study area. Thanks to the unique tool, the on-site investigation was conducted safely, effectively and in
a short period of time, requiring less labor and collecting a larger volume of data of many kinds compared
with conventional ways of investigation. Finding that the September 2015 flood was equivalent to a 10 year
flood after the UAV-assisted investigation, this study was a good example to show the possibility that the
flying tool can collect information that may assist users in making important decisions of flood disaster risk

management and emergency response.
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(Title) Study on rice growth management using UAV imagery
(PI) Masayasu Maki, Faculty of Engineering, Tohoku Institute of Technology
(Abstract)

Recently, food security becomes a major concern in the world. And development of stable food supply
system has been required. Therefore, precision agriculture has received much attention. Management of
crop growth is one of the most important matters for precision agriculture. Monitoring of accurate spatial
distribution of leaf area index (LAI) of target crop at the field scale is required for management of crop
growth. In recent years, unmanned aerial vehicle (UAV) has been used for management of crop growth.
However, the method for management of crop growth using UAV has not been yet established. In this study,
comparison of empirical regression models for estimating LAI of paddy rice from several vegetation indices
derived from UAV image was conducted in order to contribute to establish the estimation method of precise
spatial distribution of paddy rice LAI at the field scale. As the results, although the estimation accuracy was
not so high, this study could indicate that the vegetation indices that can consider the effect of vegetation
density and it's estimation accuracy of LAI does not dependent on the data used for calculating regression
equation, such as two-band Enhanced Vegetation Index (EVI2), had higher potential to estimate spatial
distribution of paddy rice LAI than other vegetation indices that cannot consider the effect of vegetation

density.
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(Title) Evaluation of rice productivity in southwestern of Tonle Sap Lake area in Cambodia.
(PI) Koki Homma, Graduate School of Agriculture, Kyoto University
(Abstract)

Cambodia has already recovered from the civil war and been showing rapid development. The rapid
development change social structure and affect livelihood in villages. The agricultural production has also
been changing from self-sufficient production to commercial production. However, the direction of change

in social structure and livelihood is still unknown, because substantial data are quite limited. Especially,



information of agricultural production in local area is mostly inadequate and inaccurate. This study aimed
to evaluate productivity of rice which is the most important crop in the study area, in relation to farmers’
management. The discussion for the applicability of satellite remote sensing to evaluate regional rice
productivity is also aimed.

The investigation was conducted in Pursat Province which located in the western south part of Tonle Sap
Lake in Cambodia. The dynamics of leaf area index in farmers’ paddy fields were periodically measured
and analyzed in relation to rice grain yield, farmers’ management, soil fertility and so on. The quantitative
effect of each factor was evaluated based on general linear model. The relationship with satellite data will

be conducted to discuss the applicability of satellite remote sensing to evaluate regional rice productivity.
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(Title) Development of a methodology for topographic measurement in forests using terrestrial laser
scanning and terrestrial SfM photogram

(PI) Yuichi S. Hayakawa, Center for Spatial Information Science, University of Tokyo

(Abstract)

In this study, we perform measurement of the position and shape of trees in the forest, the estimation of
biomass, or topographic measurement of basement landforms, using terrestrial laser scanning and SfM-
MVS (structure-from-motion multi-veiw stereo) photogrammetry which are becoming rapidly popular in the
field of geosicences and forestry. We aim to establish an efficient protocol for the measurement and analysis
using this methodology.

As background, recent advances in measurement techniques allow us to obtain high-resolution three-
dimensional data of ground objects much more efficiently than before. However, the application of the
measurement technique in the field of forestry has been relatively limited.

In this study, we apply the advanced technologies of terrestrial laser scanning and SfM-MVS
photogrammetry to measurement of high trees and shrubs in the forest, as well as the ground surface at
the bottom of the forest. Through this work, protocols for the efficient measurement and analysis for the
purpose of forestry will be established. In this fiscal year, we carried out field measurements at several

forests in Japan (Fig.1) and a rainforest of Robson Creek near Cairnes, Australia (Fig.2), and 3-D point



cloud data were obtained and analyzed. We will continue further analysis of the data, and the efficient

methodology for the measurement and analysis of vegetation will be examined.
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a. study sites

Fig. 1 Domestic study sites. a) overview map of study sites. b) point cloud of trees on slopes in Chichibu
University Forest (Univ. Tokyo). c) point cloud of slopes and trees in Ohya-kuzure landslide in
Shizuoka. d) point cloud of Tanohara area in Mt. Ontake, Nagano, before the accumulation of snow.
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Fig.2 Overview of the study site at Robson Creek, Australia. a) aerial view of Robson Creek, taken by
small unmanned aerial vehicle (sUAV). b) point cloud data obtained by terrestrial laser scanning (TLS)

around the observation tower.
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(Title) Landcover change detection in Eastern Japan using MODIS data
(PI) Jonggeol Park, Tokyo University of Information Sciences
(Abstract)

Remote sensing technology has been used in land use and land cover classification. Especially paddy
fields is an important cultivated area Asia. To accurately extract the area is the important indicator to
estimate the food production. In this research Rice paddy classification in Hokkaido was performed using
the climate, geographical feature and the separating feature and later it was compared with a vegetation
map of the Ministry of the Environment. The method proposed by this research, Topographical features
(DEM), Climatic features (accumulated temperature), Spectrometer features (MODIS), elements of these
three features were used to abstract paddy field.

Fig.1. shows the overview of the analysis methods of this research. The process of this research is carried
out in 3 steps
1. Determine the accumulated temperature by retrieving the temperature data from the AMeDAS data.

2. Extract the river from the DEM. Set the elevation of the river to 0 to seek the land elevation around it
relatively.
3. First put the spectral characteristics to the result obtained from 1 and 2 and extract the paddy field.

Result of the classification was compared with the current vegetation map of the Ministry of the

Environment. As a result we can confirm that existence of vegetation map around Sapporo and Asahikawa

1s almost same. But around Obihiro it was clear that overestimate by water index.
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(Title) PRODUCTION OF RADIOACTIVE RISK MAP FOR WILD VEGETABLE AND MUSHROOM IN
YAMAKIYA DISTRICT, KAWAMATA-MACHI, FUKUCHIMA PREFECTURE

(PI) Tatsuaki Kobayashi (Graduate School of Horticulture, Chiba University)

(Abstract)

National project of decontamination has been developed in the evacuation area by the accident of
Fukushima Daiichi NPP. Since the regulation will be released in the near future, self-measures of
radiological protection are required for returning people. Visualization of contamination of natural resources
in SATOYAMA should be important in the choice of behavior in their daily life. The purpose of this research
is the production of radioactive risk map of natural resources, based on the geographical monitoring of air
dose rate and the estimation of transfer coefficient for wild foodstuff species.

Mapping site was set in the life-territory of a farmer in Yamakiya district, Kawamata-machi, Fukushima
prefecture. Current air dose rate in 2015 ranged from 0.1 to 1.5u Sv/hr. It was lowest around a house and
in newly cultivated decontaminated grassland. It was low in the decontaminated cropland and highest in
left forest. Compared with the condition in 2012, air dose rate decreased less than 10% around a house, less
than 20% in cropland, and 25 to 40% in forest.

The radioactivity of wild vegetable around a house was lower than 100Bq/kg which is the criterion of food
regulation of the government. The radioactivity of wild vegetable was higher than 1,000Bq/kg in spring-
flush and the plants in forest floor. That of mushroom almost exceeded 1,000Bq/kg except Japanese Pine
Truffle.
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(Title) Analysis of honeybee's habitat using remote sensing data
(PI) OKADA, Nobuyuki (alt Planning office Co.,Ltd.)
(Abstract)

Honeybees can gather honey as far as two kilometers from their hive. It is thought that the honeybees
are influenced by the vegetation of their habitats. Residents realize that there is actually a lot of vegetation
within a two kilometers radius of their home. If the relevance of honey and vegetation is understood,
residents can realize the fact that the environment they live in has an impact on the habitats of honeybees
through the honey they make. And that can motivate society's effort to protect the environment.

Therefore, we have been trying to investigate the vegetation around areas of the hive using satellite
remote sensing data.

But, The resolution of satellite remote sensing data is too pixilated to assess the vegetation around area
of the hive.

This study evaluates the investigation method using a UAV drone to better analyze the vegetation around
their hive in a more in depth manner than satellite remote sensing can provide.

We found a way to measure in-depth NDVI in a closed area using UAV relatively cheaply.

But it wasn't possible to fly and take an NDVI image around the actual beehive.We're planning to try to
take NDVI image by UAV when honeybees become active in spring.
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(Title) Study of relationship between ocean upwelling phenomena and Fishery resource in Indonesia using
Satellite Data

(PI) Takahiro Osawa, Center for Remote Sensing and Ocean Sciences, Udayana University

(Abstract)

Indonesia has huge potential natural resources from its sea considering its vast territorial area which are



mostly water, from open sea to inland water. One of its potential natural resources is fisheries. Indonesian
fisheries are among the largest and most productive worldwide, and are expected to play an important role
in the economic development, in providing food resources to millions of people and prosperity of Indonesia.

MODIS (Moderate Resolution Imaging Spectroradiometer) satellite remote sensing data was used to
process to analyze the spatial variability of Sea Surface Temperature Anomaly (SSTA) and its correlation
with Ekman Pumping velocity which is useful to analyze the upwelling phenomenon in Southern Java Sea.
The study area is located between 1,050E—1,160E longitude and 70S—-160S latitude. In this study, Sea
Surface Temperature (SST) from the mission of AQUA MODIS and wind's sea surface velocity from The
Cross-Calibrated Multi-Platform Ocean Surface Wind Velocity (CCMP) were used. Observation time begins
from January 2009 until December 2010. The wind data from CCMP then be used to calculate the velocity
of Ekman pumping. The result shows that on Eastern Monsoon, the value of Ekman pumping velocity tends
to be positive with maximum value as 0.8x 10—6m/s. Upwelling phenomena occurred in southern Java sea
from the water around Banyuwangi area until southern Yogyakarta area on July —August 2009 and 2010
with characteristic SSTA reached —3C and the positive value of Ekman pumping's velocity from 0.1x 10—
6m/s — 0.8x 10—6m/s.
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(Title) Systematic classification of the drought stress pattern in global arable area for environment
adaptive breeding

(PI) Tomooka Norihiko, National Institute of Agrobiological Sciences

(Abstract)

Drought stress occurring in agricultural land is unexpectable and variable depending on geographical
region. Here, we developed an analyzing method for evaluating drought stress occurring in cropland, and
used it for identifying the possible pattern of timing, intensity and duration of drought stress for each
geographical region. The study area was whole African continent. Aqua and Terra MODIS data products of
normalized vegetation index (NDVI) and land surface temperature (LST) were collected. These cover the
period from May 2001 to December 2013, and have the resolution of 1 km. We also used the global records
of monthly average temperature from the Climate Research Unit Time-Series 3.22 dataset. The analysis
was done only for the area of cropland which extracted from the global land cover map developed by the

CEReS. We firstly estimated the yearly crop phenology for each pixel from the changes of NDVI, and then



the changes of Crop Drought Index (CDI) during the crop growing period were calculated from NDVI,
LST and air temperature of the corresponds period. To estimate the possible drought pattern, changes in
the CDI of only drought affected year was extracted depending on the yearly maximum NDVI. Then, the
possible pattern of timing, intensity and duration of drought stress were determined for each pixel. The
cluster analysis was performed for the drought pattern, and all the pixels were classified into 6 groups of
different patterns. We found that the geographical distributions of the cropland drought patterns tend to
associate with Koppen climate classification. This is specifically observed in the area of rainfed cultivation
which accounts for most part in African continent. In these areas, the changes in CDI were well related with
the changes in precipitation. On the other hand, mosaic distribution of the drought pattern was observed for
cloplands in well irrigated region. These drought patterns are helpful information for breeding crops best

adapted to a target region.
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(Title) Quantitative analysis of ionospheric perturbations associated with natural hazards
(PI) Hiroyuki Nakata, Graduate School of Engineering, Chiba University
(Abstract)

In this study, we have examined the ionospheric perturbations associated with earthquakes, typhoons,
and volcanic eruptions. It is considered that these perturbations are excited by the atmospheric
perturbations generated near the ground surface.

As for the perturbations associated with earthquakes, GPS-TEC and HF Doppler data are used. It is
found that the coseismic perturbations observed by GPS-TEC are perpendicular to the height of Tsunami

generated by earthquakes. The analysis of HF Doppler data also proceeded; the comparison of ionospheric



perturbations observed by HF Doppler with those calculated by a numerical simulation. It is found that the
correction of HF Doppler data is necessary to compare both data because HF Doppler observes the vertical
speed of plasma. These results are scheduled to be published in the Journal of the institute of Electrical
Engineers of Japan.

The ionospheric perturbations associated with volcanic eruptions are also under investigation. The
characteristic feature of the perturbations are very similar to those associated with earthquakes except the
frequency of perturbations. The specific frequency of the perturbations associated with volcanic eruption are

higher than coseismic perturbations. The cause of this difference is under analysis.
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(Title) A study of atmospheric environment with the SKYNET data.
(PI) Makoto KUJI, Nara Women's University
(Abstract)

It i1s important to investigate validity of atmospheric products, such as aerosol, cloud, and water vapor,
retrieved from satellite observation data. Consequently, we examined sky radiometry observation data
to be compared with the satellite products. We retrieved the optical properties of maritime aerosols from
shipboard sky radiometer observation conducted on board the Research Vessel Shirase during the period
from 2005 to 2006. After performing data analyses using detailed quality checks, we obtained higher
aerosol optical thickness events over western regions of the Pacific Ocean in the spring. We found that the
larger aerosol loading events were accompanied with smaller particles because of lower Angstrém exponent
values. We compared the retrieved optical properties with those obtained from satellite observations, and
the results were consistent with each other overall. The results of this study enabled us to encourage that
shipboard sky radiometry observations are useful for investigation of the optical properties of maritime

aerosols in the preliminary analyses, when combined with detailed quality checks.
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(Title) Development of FPGA for Microsatellite onboard Synthetic Aperture Radar
(PI) Kazuteru Namba, Graduate School of Advanced Integration Science, Chiba University
(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
designed a SAR image processing system on an FPGA (XC6VLX240T) board; we ensured that the designed
system was capable of process CP-SAR image (which was previously stored in the FPGA board) with
required high accuracy; however the designed system supported only image data with a specified size. In
this year, we have designed a flexible CP-SAP image processing system which supports image data with

various sizes.
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(Title) Development of estimation method for offshore wind energy resources using microwave radiometer,
scatterometer and mesoscale meteorological model

(PI) Katsutoshi Kozai, Graduate School of Maritime Sciences, Kobe University

(Abstract)

Offshore wind energy is expected to be one of promising renewable energies in Japan. Though Japan has
the sixth largest Exclusive Economic Zone (EEZ) in the world, evaluation of offshore wind energy potential
is still in the preliminary stage especially at the hub height of wind turbine. Since FINO meteorological
masts in the North Sea provides hub-height wind speeds open to the public, this creates the unique
opportunity to validate hub-height wind speeds with different wind speed profile models. The purpose of
the study is to investigate the performance of wind speed profile models by using scatterometer ASCAT and
the mesoscale model WREF in the North Sea. Comparison of wind speed profile models, COARE3.0, LKB
code and WRF-simulated wind speed difference indicates that COARE3.0 and WRF-simulated wind speed
difference shows the lowest bias against FINO1. The bias is less than +5% and the RMSE is less than 20%.
Therefore these errors are considered to be low enough to estimate offshore wind energy potential at the

hub height with high accuracy.

(M=)
FLERNDIRINF—EBETEIRINF—DPTRLPHFINDIIRINF—D—DTHD, BRIFHRE6 (I
DB EKIEE BT 3ICHHNNDS T, BENELRNDIRIVF—OFHE. FICRED/N\TEIICHIT BT
BIC DOV TIZHNHRERBEICE E > TV B, —A. LB TIZFINOBAISKIBICH T BN\ TEIDEENS—RICARAX
NTW3, COZEFRABEND/N\TEICHITZ2RAREELRDIARBETOT7 7/ IVETIVICKUIRIET B &
NOJEEE 1B, AMEDBMIFILBICHIF BEEETASCAT EXVREETIVWRFZRWVWB Z &ICLY, EA
PRRBEIOT77AINVETIVOMEZRABTE TS L THD, BRIHBESO7 74 IVETIVTHSCOAREI.D,
LKB O— R RU'WRF @ RZE# LEE L 1= #58R. COARE3.0& WRF ELEEHFINOCHF 2 RAREICHLED
BEVWNA PRERU . BXNA PR NA PREFHRRTIRLU2BEZ %K) (FE5%UTTHY., 853
RMSE (RMSE%#F#HRE TRUER %K) [F20% LT TH2Tze CNODREF/NTHIICEITIEE
BELRNIRNF—42SRETHET IICE+HMEVNEEZI 5N D,

R BEBRVIBDT-H DHMEHRET T IV DIREE
mEE FIR) BREEMN GARIAKZAZRETIZHER)
BEHE AMREA

(Title) Validation of Radiative Transfer Model for Satellite Image Processing
(PI) Yoshikazu Iikura, Graduate School of Science and Technology, Hiroaski University
(Abstract)

Satellite imagery includes information not only on surface reflectance. Among them, atmospheric factors
are most important but difficult to treat, because they change spatially and temporally. Sun-target-
geometry are important, but they are easy to estimate.

As we believe that the estimation of atmospheric information from satellite imagery is challenging, we

have proposed the simultaneous estimation method. The procedure of the method is outlined in Fig.1. A



class of the classified image consisits of the pixels that should have same radiance if there is no atmosphere.
Then, the difference of the actual radiance is used for estimating atmospheric effects. For this purpose, the
estimation of accurate atmospheric parameters by the radiative transfer code (RTC) is inevitable.

In this research, we have estimated the atmospheric parameters using three major RTC:: 6S, Modtran
and RSTAR. The experimental conditions for 6S are summarized as,

atmospheric condition: mid-latitude summer,
aerosol: maritime with 23km visibility,

solar zenith angle: 60 degree

observation date: June 30,

wavelength: 300~1,500nm with 5nm step,
surface reflectance: 0.3

As shown in Fig.1, we can now set the same condition on the aerosol. The effect of other atmospheric
component is also identified, as we remove the water vapor for our calculation in order to avoid the
complexity. Figure 3,4,5 shows the surface irradiance components, radiance components at the sensor and
spherical albedo, respectively. 6S can estimate these parameters in one calculation, Modtran and RSTAR
need three times of calculation at least.

By applying RTC to atmospheric correction, we need response function of the sensor. Figure 6—8 are the
comparisons of the atmospheric parameters with optical depth setting between 6S and RSTAR for Landsat
ETM+ Band 1. We can see the good match for irradiance and radiance but a little deviation for spherical
albedo.

We express our appreciation to Dr. Miho Sekiguchi for her contribution to incorporation of 6S aerosol

model and sensor response function into RSTAR.
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(Title) Study on hydrometeor retrieval using multi-frequency microwave radiometer data
(PI) Kazumasa Aonashi, Meteorological Research Institute
(Abstract)

The present study developed an Ensemble-based Variational Assimilation (EnVA) scheme with sampling
error damping method for the Cloud-Resolving Model (CRM), in order to address serious sampling error for
CRM precipitation-related variables confined in rainy areas.

For this purpose, we introduced the sampling error damping method that consisted of a dual scale
separation of forecast error and a Neighboring Ensemble (NE) method (hereafter referred as DuNE). In this
method, we divided the ensemble forecast increments into large-scale portions and small-scale deviations.
Then, we approximated the forecast error correlation of the deviation using NE members within a reduced-
grid box. In the EnVA, we prescribed the analysis increment subspace with the square root matrix of
the forecast error covariance estimated by the DuNE. Then we obtained the optimal analysis increment
for the ensemble mean by minimizing a three-dimensional cost function (the control variables included
precipitation and the ratio of total water content to the saturation mixing ratio (RHW2) etc.). We calculated
the mixing ratios of water subsistence from precipitation and RHW2 using the minimum square method.

We employed Bishop's transform matrix to calculate the analysis increments for ensemble members from



the ensemble forecasts.

We performed experiments using the above EnVA scheme to assimilate GPM Microwave Imager (GMI)
brightness temperatures (TBs) data for a Typhoon 1411 case (12 UTC 31st July 2014). The assimilation
of GMI TBs moistened the EnVA analysis around the typhoon, and strengthened precipitation rate and
vertical updraft to the south-west of the typhoon center. The CRM forecast from the analysis also enhanced
precipitation rate and sea surface wind speed near the typhoon center, compared to the forecast from the
first guess of EnVA.

W=

KHFRIL EMRBRETIV (CRM) BD, Y272 JREDMFIE%S ST Ensemble % > 7 ZE 2 RML A
(EnVA) RF—L%BEH U THIE. CRMOBKYMEBEDRARR Y 7> JREICKHRT 510 TH 3,
CO®IC, HRIE EnVAIS, 2 A7 — U538k & Neighboring Ensemble (NE) JENS2H > TV JRE
DiMEE (DUNE) 2BALT, COBHAETIE, EnsembleFiRA > 7L XV M EAREIHE, ZTHSDRE
ADEL. REMDICOVWTIE, BRFRY IV RARDNEEBVWTGEMT 5, KHEDENVA TIL, DUNE TF
RREHNBTEARITINEHEL. ChEFE>THEHA >V IL AV NOBINREE/EZRELT. ZL T, 3
REDIAN T 7> oY 3y GIEEHRE. BE (UV,W), 81, RHW2EKEE, ST WREESE, &
ADNA VOEDOHEE) #&R/IMBILL T. Ensemble FHDEEIFEE KD Tz, & &BlAV> 5 —/— b DAl
FEEICHELKYMERSEL OKER. BK BXK W 8. $5N1) (3. RHW2, BKEENSRN_FEE
E>TEE LT F1. HA4IL Ensemble FHDE X > N\N—DEIFEZEETE T BDIC, Bishop (2001) OFE
BT EBER L T

H2lE. 2014/7/31/12UTCHOTIANMZBFIZDVT, CHENVARF—L%EZBLT, GMTB%2E{LT 2%
BREITE> T, ENVAILEL D GMI TBRNEIZ, BRITEDRESEZINEL. S8RPLDE—ADL A > /\> KO
KBEE EFFEBIL LT, oo COBENSDCRMFRIZ, F1HTEELSDFRICLLRT, 8EAED
(F5ICR—8) TRKEP, BLREREZECKREL .

HRERE BRILT —FZAVTHRMNA I RAEGRIRIVF—FRATTREEHTE
mrE FrR) BE—L (FHZSKZRFH)
BEHE UL R

(Title) Estimating available amounts of forest biomass resources for energy with 3D data
(PI) Kazuhiro Aruga, Faculty of Agriculture, Utsunomiya University
(Abstract)

The previous study verified terrestrial LIDAR data measured at 32- and 62-year-old Japanese cypress
(Chamaecyparis obtusa) and Japanese cedar (Cryptomeria japonica) forests. Then, the economic balance of
25 sample trees at a clearcutting operation was analyzed with time studies. Finally, the economic balances
estimated using terrestrial LiDAR data and an optimal bucking algorithm were compared. The present
study verified all of 441 trees measured by terrestrial LIDAR at the clearcutting operation and all logs
bucked by the optimal bucking algorithm were compared with actual values from sales reports. As a result,
averages of DBH and Height derived from terrestrial LiDAR data were similar to manually measured
values with about 2% error which was almost same with the previous study. Distributions of DBH and log
diameters derived from terrestrial LIDAR data were also similar to actual values although more 4-m logs
with high prices and less forest biomass resources with low prices were bucked from terrestrial LIDAR data
because of the optimal bucking algorithm. This study did not consider log quality. Considering log quality
would improve to estimate availability of forest biomass resources. In addition, broadleaved forests were

measured with terrestrial LIDAR and UAV. The data will be analyzed to estimate availability of forest



biomass resources next year.
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(Title) A study of effect of temperature decrease by the urban greening method using land use data
(PI) Akinori Takami, National Institute for Environmental Studies
(Abstract)

We investigated the regional variability of the greening impacts on typical summer-daily-maximum-
surface-air-temperature (Tsmax) over the urban area in Kanto region, Japan. To investigate the impacts
by numerical experiments, we introduced landscape parameters (i.e., albedo, evapotranspiration
coefficient, and heat capacity) for several expected future-landuse-senarios, such as compact city, spread
city, community activity for afforestation, and so on, into the surface conditions in non-hydrostatic model
(NHM). NHM is used in operational weather forecasts in Japan. The impacts were estimated by take into
account for several urban planning scenarios. The results of the experiments indicate that the “compact
city scenario” is most effective to decrease Tsmax of target region. The large area of the greening by the
scenarios lead to the large decrease in Tsmax.. Simulated sesults also indicate that the impacts of the
greening are relatively smaller in coastal area (Kanagawa) than the inland 4rea (Saitama and Tokyo). In
coastal area, which is the upwind area, only the greening areas affect Tsmax. On the other hand, in inland
area located in downwind area, not only the greening in the area, but also that in upwind area contributes
on the decreases of Tsmax. Therefore, the impacts of greening have larger impacts on inland region than

coastal region.
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(Title) Estimation of the gravelly layer depth based on crop growth image in the shallow gravel area
(PI) Katsuhisa Niwa, Zukosha Co, Ltd.
(Abstract)

The images of wheat growth of June 2 and July 16 were photographed.by using unmanned helicopter in
the two fields (A field; Kitahonami, B field; Yumechtikara) located in the shallow gravel areas. The depths
of gravel layer for 10 points for each field were measured by using a boring stick. The depth of gravel layer
were ranged from 20 to 100cm in the A field, 25 to 100cm in the B field. Thus, these fields have partially
shallow gravel areas. The NDVI for gravel depth survey points were calculated from images and the
relationship between NDVI and the depth of gravel layer were investigated. The depth of gravel layer were
positively correlated with NDVI for each field (R*=0.49 to 0.73). From above results, it is confirmed that the

shallow gravel areas were precisely understood by using wheat growth image after June.
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(Title) A study on the Martian atmospheric environment using remote sensing data obtained by Mars
orbiter missions

(PI) Katsuyuki Noguchi, Nara Women's University

(Abstract)

This study aims to reveal the nature of dust, clouds and thermal structures (temperature) and their
interactions in the Martian atmosphere by statistical analyses of remote sensing data mainly obtained by
Martian explorers data. We utilized the observational results obtained by Mars Climate Sounder (MCS)
onboard Mars Reconnaissance Orbiter (MRO), which was launched in 2005 by NASA. We focused on the
longitudinal distributions of water ice clouds, dust and temperature and their correlations in the Martian
atmosphere. The data covers Mars Year (MY) 29 to 32, which enabled us to conduct interannual analyses.
Preliminary results showed that the water ice clouds concentration around Hellas Planitia decreased
around the southern winter, and temperature and the dust concentration in the same region increased
simultaneously. The decrease of water ice clouds and the corresponding behaviors of temperature and dust
were clearly observed in every year during MY29-32, suggesting the strong interannual repeatability. We
also compared the observations with Martian general circulation model (MCD), finding good agreement
with MRO-MCS and MCD for temperature and dust but not for ice clouds.
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(Title) Spectral imagery measurement of vegetation fluorescence using oxygen A band
(PI) Kenji Masuda, Faculty of Engineering, Shizuoka University
(Abstract)

A stand-off system has been developed for observing vegetation fluorescence on the canopy level under
field conditions. The system collects optical signals using a telescope, leading to the spectral measurement
using a CCD spectrometer, as well as the two-dimensional measurement of the fluorescence intensity
distribution by means of a cooled CCD camera. A narrow-band optical filter centered at 760 nm, the
wavelength of the oxygen A-band, is employed with the CCD camera to exploit the “solar blind” wavelength
for the florescence measurement under daylight conditions. We describe the application of this system to
rice field and forest monitoring recently performed in Kyoto. It is found that the present approach based on

the exact spectral shapes is useful for extracting weak fluorescence signals even under daylight conditions



for both rice paddy and forest canopies.

(=)

GOSATR EGNRFTIRAZEH L -EEERAIC LY. M EBENS DRANRATETH S Z ENRESN
TW3, I EEHRITIE, UAVPEISERICKREBLI-IL—>% 75w b 71 —L0 & L TAHAWEYEAXSHAE
MRRINTLVS,

BREMETOVE— PV TERAICKY .. BADEEEL NV TEROTRELBYENETAEZRREL TW
%, KFERE. NBEICCONNB. BIVHHCCON X ERFHT 4 IV F—% BB EADZREEHA >
ATLEROD—REL T, CCTRERZCSVWTITOLEDAEREAVEBYMEDRHARRICOVTHRS T
%0 BANY P HULKEHFRAEBDOXZT A IVI—%ANDZEICE>T. WBPBREXES EHRIMITDE LR
FHEXBIU TERAT D ENTEEICTE D, S5IC, FARULIRSY FF TV ATLEFIAL. BADOA RE
FMETRE UL TEHRIOMDEREN ST o - ABAMEEN (Solar Radiation Induced Fluorescence: SRIF) #
ABEDRBRICOVWTRET 3,

201584~ 7H, RPEAZEZHOBIHICH VT, KAZF[RE L T15~30mDEREN S BEZEKBEN
FREIC K DHEMENARY MIVETAIS KU AKEZRETAZ T o Tco BMEDEXEBIOMDEHMNS X F K
Z 75T 2B TRELV RV RATLZRANT2015F29898~128. 10858~ 7BICHEMEESHRERD
WIgT 4 MCTHWT, K (3F3) OEEXABAMEICKZEATAEIT >/, &I30MDCO,5 T —ICE
EEEREL. 10~100MDERHICHDIF P77 IAVREEAEL T,

Hr=eE E%%’Lﬂiﬁ%% [V T:?éiE?"“T& ICJ:é BARREAICET 2ME (3)
—/VE) I RO D RBORACICH S BMTIR/ADRE -

mEE FIR) [REBXREE (RREBAF)

BEHE IR

(Title) Effects of land cover changes of Obitsu River basin on landform of Banzu Lagoon
(PI) Keitaro Hara, Tokyo University of Information Sciences
(Abstract)

The Banzu-higata Tidal Flat is an ecologically important coastal wetland that spreads out along the
eastern shore of Tokyo Bay in southeastern Chiba Prefecture, at the mouth of the Obitsu River. In this
0020 study satellite data was used to analyze land cover in the region. The purpose was to determine if
land use changes in the Obitsu River watershed are having an impact on the tidal flat. In addition, aerial
photographs were utilized to document changes in the topography and vegetation of the tidal flat, and
to identify the causes of those changes. Landsat satellite images covering the Obitsu River watershed
area were obtained for 1972, 1979, 1984 and 2014. Five land cover categories; Open Water, Forest, Rice
Paddy, Urban Area and Grassland; were established, and the classification results for the four data years
were analyzed and compared. The results show that over the study period Forest and Rice Paddy land
use declined; while Open Water, Urban Area and Grassland increased. The decrease in forested area and
increase in grassland is most likely related to development of country clubs in the region. Commercial
excavation of mountain sand has also been widespread in the watershed, and has contributed to forest
loss. In 1995 production of mountain sand in Chiba Prefecture reached 1,832,000 m3, accounting for 14%
of the national figure. Kimitsu City and Futsu City, which contain most of the Obitsu River watershed,
respectively produced 40% and 17% of the prefectural total. The loss of Rice Paddy and increase in Urban
Area is closely connected to urbanization and industrialization concentrated in the land-filled areas around

the shores of Tokyo Bay.
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(Title) Analysis of paddy fields abandoned in Minamisoma city
(PI) Ippei Harada, Tokyo University of Information Sciences
(Abstract)

The Great East Japan Earthquake of 11 March 2011 and subsequent tsunami caused severe damage to
farmland in the eastern Tohoku Region. To make matters worse, some agricultural areas were contaminated
by radiation leaking from the Fukushima Nuclear Power Plant, which was damaged by the earthquake and
tsunami. An Evacuation Zone of 30km radius was established around the leaking reactor.

This research was conducted from 9th September to 11th September, 2015; and focused on abandoned
farmland located outside the Evacuation Zone, at a distance of between 10 and 40km from the leaking
reactor. Soil samples were collected at 48 spots from abandoned fields in Minamisoma City. The radioactive
concentrations were measured with an LB-200 (Berthold) radiation meter); and the results were used
to map the distribution of radioactive substances in the target area. Cesium levels of 5,000Bq/kg are
considered the upper limit for rice cultivation, but in 2015 concentrations of 10,173Bq/kg, 8,179Bq/kg and
5,840Bg/kg were measured at spots on steep slopes in the east-facing hillsides. At many of the sampling
spots, however, the levels of radiation had decreased sharply from the values found in the previous
2012-2014 research. This reduction is most likely related to projects for removal or decontamination
of radioactive soil. Spatial analysis of satellite and other GIS data, however, indicate that the total
atmospheric radiation also decreased over this time period. Rice production in Minamisoma City was
resumed in 2014. As of May 30th, however, the total area under cultivation was only a mere 2% of the pre-
disaster level. One problem with rebuilding the agricultural sector was a delay in the clean-up work on the
damaged reactors, which was scheduled to be completed by 2013, but had continued on into 2014. Legal
confusion over responsibilities and compensations has also slowed the process down.

Continued sampling and mapping of soil radioactivity can provide a data base for reviving the farming
industry in Minamisoma City. The data can also help assure consumers of product safety; and thus prevent

loss of farm product markets due to negative images generated by consumer fears of contamination.
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(Title) Oprtical properties of cloud and aerosol by using SKYNET data
(PI) Kazuma Aoki, University of Toyama
(Abstract)

Aerosols and clouds play an important role in the Earth climate change. We collected data of Aerosol
and cloud optical properties since 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 (ex. GCOM-C1, EarthCARE), and have been simulated in numerical model (ex. SPRINTARS), 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.
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(Title) Dust measurement in near range by LED mini-lidar
(PI) Tatsuo Shiina, Graduate School of Advanced Integration Science, Chiba University
(Abstract)

The 10cm-cube LED mini-lidar, developed with the CEReS collaboration in last year, was assembled as
ground demonstration, and the specialized experiment for “dust devil” measurement on Mars and MAV
(Micro Air Vehicle) was conducted by this lidar. The 10cm-cube LED mini-lidar has a power-LED of 385nm
as a transmitter. Its pulsed power and pulse repetition frequency are 0.75W and 500kHz, respectively. Dust
echoes are caught by the specially designed Gassegrain telescope, and passes through an iris and an optical
interference filter, and reached to a photomultiplier. As transmitting LED pulse beam is weak of <10nd, the
detection is conducted as photon counting. The usual photon counter cannot pursue to the frequency, and
the high-speed photon counter was developed. As this lidar has measurement range of >30m, the spatial
resolution is improved as 0.15m (=1ns) by this photon counter. Total weight was about 1kg, and it can be
installed into rover and MAV.

The demonstrative experiment was conducted at Large wind tunnel facility of Japan Meteorological
Agency (Tsukuba-shi). The measurement target was smoke of glycerin particles. The smoke was flowed in
the wind tunnel with wind speed of 0—5m. Its diffusion and propagation were measured with the LED mini-
lidar. Synchronized as the Lidar measurement, the dust and particle counters were utilized too. As a result,
smoke diffusion and its propagation due to the wind flow were observed. They well coincide with dust
counters. The measurement was fixed point at downwind, and caught the change of echo counts depended
on the smoke spread. This result suggests that the developed lidar can pursue structure and motion of dust
devil of >2m.
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(Title) Assessment of the impact of complex topography on TRMM-2A25 surface rain estimate over the
northeastern Indian subcontinent

(PI) Toru Terao, Faculty of Education, Kagawa University

(Abstract)

We analyzed further details of results obtained by our project before 2014. We estimated the confidence
interval by the bootstrap method for raingauge network and TRMM PR, concluding that the TRMM PR
surface rain underestimates rainfall especially around the southern slope of Meghalaya Plateau and
Sylhet area in Bangladesh. It was also shown that the underestimation was more severe for the locations
where the rainfall was heavier. For the development of the joint observational studies over the southern
slope of the Meghalaya Plateau and Sylhet area after 2016, we disseminated our research activities to
both international and Japanese research communities like JAXA and Indian research institutes. New
observation al research from 2016 using much denser raingauge network and disdrometers has been

prepared.
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(Title) Result of rice growth monitoring using small UAV
(PI) Kei TANAKA, Japan Map Center
(Abstract)

The purpose of this study is to monitor the growth of rice using UAV (Unmanned Aerial Vehicle) . The
data collected were used to determine whether topdressing was required, assess the potential for lodging,
estimate yield, create maps of rice growth for estimating eating quality. The monitoring of rice growth
using UAV is both safe and cost effective for individual farmers. By producing objective data and maps for
assessments of topdressing, lodging, yield, and eating quality, the findings presented here were shown to be
useful for the detailed management of crop growth in fields.
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(Title) Application of hyperspectral imaging. camera to remote sensing studies
(PI) Yohei Takara, EBA JAPAN, CO.LTD
(Abstract)

EBA JAPAN (Tokyo, Japan) has developed a novel grating-based, portable hyperspectral (HS) imaging
camera NH-2, NH-7, and SIS that can acquire a 2D spatial image (752 x 480, 1280 x 1024, and 640 x 480
pixels, respectively) with a single shot using an internal self-scanning system. In this study, we conducted
imaging DOAS measurements of NO, and O, and demonstrated quantitative visualization of concentration
(slant column density: A SCD) distribution of these gases.

Figure 1 shows the result of the wavelength calibration as pretreatment. It is important for imaging
measurement to apply appropriate optical correction. We calibrated the wavelength of the image center with
Hg lamp and revised the wavelength shift in each pixel by matching measured spectra with the calculated
spectra using skylight as a reference spectrum. No wavelength shift was observed in the vertical direction of
an image because the optical unit of the HS camera scans vertically while acquiring the spectrum image of
one horizontal line at a time. Therefore, the estimated wavelength shift for each line can be obtained from
the result of one horizontal line and we can reduce the calculating time to around one second.

We could obtain a distribution map of the differential slant column density of NO, (A SCDyo,) (figure 2
bottom) by calculating optimal value of ASCD for every pixel after comparing the optical thickness of NO,
and O, derived from observation data (figure 2 top) with that of simulation data. The optical thickness is

calculated from the following expression (equation 1) using HITRAN database

T D=1 -p) =2glogD S ) ng() dll =g [og() ASCDgl (1
(: optical thickness, 1: wavelength, og(1) : gas(g) absorption cross sections, ng(l) : gas(g) number density,

C, L: optical path and length, p(2) : optical thickness of Rayleigh, Mie scattering)

We also developed the real-time multispectral video camera toward the practical use of the spectral
imaging with the unmanned aerial vehicle (UAV) (figure 3). We can choose the optimal wavelength for each

purpose that are identified from hyperspectral data
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Real-time multispectral camera on UAV
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(Title) Development of GSMaP prototype in pre-TRMM era and satellite rainfall climate study
(PI) Shoichi Shige, Graduate School of Science, Kyoto University
(Abstract)

Satellite rainfall products combining data obtained by microwave radiometers (MWRs) in low Earth
orbit and by infrared radiometers are available since late 1970s. However, spatiotemporal resolution is
rough and the quality is not fully enough. The great success of the Tropical Rainfall Measuring Mission
(TRMM) accelerated development of the rain retrieval algorithm for MWR. High spatiotemporal resolution
satellite rainfall products (0.1°—0.25° in latitude-longitude grid and 0.5—3 hourly) have been available
after the TRMM launch since 1998. In this study, a prototype of GSMaP rainfall data in pre-TRMM era is
constructed. Surface rainfall in 1987-1999 is estimated by the latest version of GSMaP MWR algorithms
using the Special Sensor Microwave Imager (SSM/I) onboard Defense Meteorological Satellite Program
(DMSP) satellites F8, F10, F11, F12, F13, and F15 data. The Japanese-55-year Reanalysis data is used for
atmospheric variables instead of the Global Analysis (GANAL). The horizontal distributions of monthly
mean rainfall amount for the constructed GSMaP is similar to that for Global Precipitation Climatology
Project (GPCP). However, the global mean rainfall amount for GSMaP is about one-third less than that for
GPCP owing to sparse satellite MWRs observation. The geostationary meteorological satellite data is more
important to fill the blank of MWRs observation.
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(Title) Meeting on radiative environment on Mars
(PI) Hiroki Senshu, Planetary Exploration Research Center, Chiba Institute of Technology
(Abstract)

The radiation field of Martian surface is not straightforward because of scattering effect of dust grains in
the atmosphere. On the contrary to the terrestrial case, the sky seems red and the sunset seems blue. This
indicates that the distribution and nature of dust grains can be estimated from an observation of radiation
field from the surface of Mars. Thus in this meeting, we discuss the applicability of existing numerical
models, such as T-matrix code and MODTRANS, and the best way to observe the radiation field to reveal
the distribution and nature of dust grains.

As a result of our discussion we will propose a new numerical model to reveal a new strategy to observe
the dust distribution through a direct observation of the radiation field at Martian atmosphere. Our
dust model is convenient to simulate the radiative field of Martian atmosphere since it contains only 6
parameters. The sensitivity of our observation to the dust model parameters are evaluated based on a linear
algebraic analysis of the numerical results. Especially observation of the radiation from the vicinity (~3
degree) of the sun contributed considerably to the sensitivity to the effective radius.

We are preparing a paper on our model.

(M=)
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(Title) Forest field ground truth leverage Study Group
(PI) Koji Kajiwara, CEReS, Chiba University
(Abstract)

“Forest structure and biomass seminar” has been held in 2016 February 29.

At the seminar, following such research introduction and discussion has taken place. The participants
are researchers of Hokkaido University Field Science Center for Northern Biosphere, is doing field research
for the study on forest management and forest ecosystem, researchers and students in research related to
the Remote Sensing of the forest in the Chiba university, invited researchers still in RS related fields other
than the two universities. The number of participants is 18 peoples-from Hokkaido University: 7, Chiba
University: 6persons, University of Tsukuba, JAXA, also participation from JAMSTEC.

In addition, it was also carried out summary of joint field observation that has been conducted in this

year. based on the last year of the discussion.
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FEES P2014-1
ooz@e Radiative effects of aerosols and clouds from systematic ground
iR ) . .
measurements inference of aerosol-cloud interaction
_ LAGROSAS Nofel Dela Cruz (Physics department, Ateneo de Manila
HEE FE) GRO (Phy P
University)
BLHE AR
(Abstract)

Scattering enhancement factor, fARH), is used to measure the effect of relative humidity (RH) on
scattering coefficient of aerosols. In this study, we use ground instruments, namely, a visibility meter, an
integrating nephelometer, an aethalometer, a lidar and a weather monitor, to measure f(RH) and to obtain
a model of the annual variation of ARH) in Chiba city. In the first approach, visibility and aethalometer
measurements are used to obtain f(RH) values at 875nm. The results are used to model monthly ARH)
values. Summer months show higher ARH) values while autumn, spring and winter months show relatively
lower fARH) values. This can be attributed to the general pattern of regional climatology as well as the
loading of dust particles into the atmosphere. In the second approach, ARH) values at 532nm are obtained
from lidar, nephelometer and aethalometer measurements. Campaign measurements during November (low
RH) and May (high RH) show relatively constant and increasing A(RH) values, respectively. The occurrence

of dust during March 2015, in one of the measurement campaigns, showed decreasing fARH) values.

Keywords: (Scattering enhancement factor) (relative humidity) (scattering coefficient) (dust) (Angstrom

coefficient)
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FEES P2014-2
Tess Assisting Mitigation of Bushfire Threat in Regional Australia through MODIS
TR Imagery Based Media GIS
FEE (FFE) PERERA Liyanage Kithsiri (Faculty of Engineering and Surveying, University
of Sothern Queensland)
BEHE EBBEKER
(Abstract)

Bushfires have been part of the Australian environment since before human settlement of the continent.
Today, bushfires have become the dominant phenomenon in Australian natural hazards. Australian bureau
of Criminology published a bushfire damage recorded from 1967 to 1999, and estimated the cost as about
$2.5 billion excluding forestry losses. The public attention to bushfire disasters reached to a new peak, after
the disastrous Black Saturday bushfire in Victoria, which killed 173 people and injured 500. Annually, fire
authorities respond to an average 54,000 bushfires in Australia. This grave situation of bushfire damage
encourages researches to explore various bushfire mitigation scenarios. The present study focuses on
educating the rural communities by awakening their participation in fire mitigation efforts using semi-
real time fire information. In Australia, fire prevention related agencies work extensively to make available
various data sources for public and schools. However, the flow of information to rural communities is not
smooth due to various technical and social reasons. This study discusses an approach to educate rural
communities through Media GIS contents based on daily MODIS imagery. These bushfire contents can be
uploaded daily to local newspapers, TV, and to mobile subscribers to establish a participatory user cohort.
Google functions such as placemarks will be used in KML environment to deliver media GIS contents as
spot/image information. Collected Participatory GIS inputs will be used to enrich the GIS database to

further enhancements of the communication process on bushfire developments.

Keywords: (Bushfire) (Rural communities) (MODIS) (Media GIS) (Participatory GIS)

FEES P2014-3
HEgeE Development of Method for Agricultural Rice Field Protection in Indonesia
HRE FIRE) BARUS BABA (Bogor Agricultural University)
=R =] KET&F
(Abstract)

Indonesian Government has policy to protect sustainable agriculture land through launching Act No 41,
2009. Many local governments have obligation to protect their agricultural food lands concerning factors of
physical, infrastructure, social, economic and institution. Few districts have identified and produced rice
protected area. The method involves data collection using high resolution image data, field data collection,
till spatial analysis particularly using overlay method implementing multi-criteria analysis. The research
has been conducted in 5 different districts at Java shows that factors play differently in influencing decision
for protection area recommendation. The next importance considerations relate to incentive system.
Incentives required range from tax reduction, priority for land certification, infrastructure, till insurance

system that should fit to a particular situation.

Keywords: (land protection) (different factors) (spatial multi criteria) (incentive) (insurance)
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(BR=E
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Bayan Alsaaideh, Ryutaro Tateishi, Dong Xuan Phong, Nguyen Thanh Hoan, Ahmad Al-Hanbali, Mapping
and validation of a new map of urban areas of Eurasia using satellite data, Proceedings of International
Symposium on Remote Sensing 2015 (ISRS 2015), Tainan, Taiwan, 22-24 April 2015

Bai Xiulian, Ryutaro Tateishi, Bayan Alsaaideh and Richa Bhattarai, Bare Area Mapping for Continental
Scale by Using MODIS Data, International Symposium on Remote Sensing 2015 (ISRS 2015), Tainan,
Taiwan, 22-24 April 2015

Richa Bhattarai and Ryutaro Tateishi, Remote Sensing Application to Map Land Subsidence in
Kathmandu Valley, Nepal, Proceeding of International Symposium on Remote Sensing (ISRS 2015),
Tainan, Taiwan, April 22-24, 2015

Bai Xiulian, Ryutaro Tateishi, Assessment of the soil characteristics using Landsat 8 data in Horain
sandy land, The 23rd CEReS International Symposium December 1-2, 2015

Aikebaier Maitiniyazi, Ryutaro Tateishiand Alimujiang Kasimu, Glacier changes in the source region
of Kaidu River and its impacts on basin hydrology in Bosten lake Area, China, The 23rd CEReS
International Symposium December 1-2, 2015

Haireti Alifu and Ryutaro Tateishi, Estimation of glaciers change in the National Park and Preserve,
Proceedings 23rd CEReS International Symposium, Chiba, Japan, December 1-2, 2015

(AHREA)

Kenji Kuriyama, Naohiro Manago, Hayato Saito, and Hiroaki Kuze, Optical remote sensing of vegetation
fluorescence on the canopy level under insolation. ISRS 2015, A8, paper #34, April 22-24, 2015,
National Cheng Kung University (NCKU), Tainan, Taiwan

Hiroaki Iwanade, Naohiro Manago, Hayato Saito, Hitoshi Irie, and Hiroaki Kuze, Development of a
ground-based imager for radiation measurement based on a commercial CMOS camera, ISRS 2015,
D5, paper #50, April 22-24, 2015, National Cheng Kung University (NCKU), Tainan, Taiwan

Hayato Saito, Naohiro Manago, Kenji Kurivama and Hiroaki Kuze, Concentration measurement of
carbon dioxide molecules over a long optical path length of 5.1 km. ISRS 2015, C2, paper #64, April
22-24, 2015, National Cheng Kung University (NCKU), Tainan, Taiwan

Tarulata Shapla, Jonggeol Park, Chiharu Hongo and Hiroaki Kuze, Land cover classification of Gazipur,
Bangladesh, using satellite imagery for mapping paddy field and change detection, ISRS 2015, D9(Oral),
paper #81, April 22-24, 2015, National Cheng Kung University (NCKU)

Compact Raman Lidar Measurement of Liquid and Vapor Phase Water under the Influence of lonizing
Radiation, Tatsuo Shiina, Tomoyuki Chigira, Hayato Saito, Naohiro Manago, Hiroaki Kuze, Toshinori
Hanyu, Fumihiko Kanayama, Mineo Fukushima, The 27th International Lsar Radar Conference (City
College of New York, USA) July 5010, 2015

Hiroaki Kuze, Achievements and future prospects of environmental remote sensing in Japan,
International Seminar “The Application and Perspective of Earth Observation Geo-Satellite” for the
1st Anniversary of Establishment of Geo-Satellite Research Institute at Kyungpook National University,
May 28, 2015, Inter-Burgo Hotel, Daegu, Korea(Invited)

Yoshikazu likura, Masashi Takeo, Naohiro Manago, and Hiroaki Kuze, Surface reflectance estimation
from satellite imagery with inhomogeneous atmospheric condition, IGARSS 2015, July 26-31, 2015,
Milan, Italy

Pradeep Khatri, Hiotshi Irie, Tamio Takamura, and Hiroaki Kuze, Study of aerosol and cloud effects on
atmospheric heat budget using SKYNET data, The 9th Workshop of the Virtual Laboratory for the
Earth’ s Climate Diagnostics Program, and the University Allied Workshop, Sep. 29-Oct. 1, 2015 AOR,
The University of Tokyo

Naohiro Manago, Khatri Pradeep, Hitoshi Irie, Tamio Takamura, and Hiroaki Kuze, A novel calibration
method of solid view angle for improving aerosol single-scattering albedo measurement in SKYNET,
The 9th Workshop of the Virtual Laboratory for the Earth’s Climate Diagnostics Program, and the
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University Allied Workshop, Sep. 29-Oct. 1, 2015 AORI, The University of Tokyo

Hiroaki Kuze, Optical monitoring of pollution and greenhouse gases inside the atmospheric boundary
layer, Light, Energy and the Environment Congress, 2-5 December 2015, Suzhou, China (Invited)
Pradeep Khatri, Tamio Takamura, Hitoshi Irie, and Hiroaki Kuze, Retrieval of cloud parameters from
i-sky radiometer measurements, SKYNET Workshop, March 2-4, 2016, Consiglio Nazionale delle
Ricerche, Rome

Naohiro Manago, Khatri Pradeep, Hitoshi Irie, Tamio Takamura, and Hiroaki Kuze, On the method
of solid view angle calibration for SKYNET skyradiometers. SKYNET Workshop, March 2-4, 2016,
Consiglio Nazionale delle Ricerche, Rome

Aminuddin Jamrud, Tomoaki Tsuneyoshi, Lagrosas Nofel, Naohiro Manago, and Hiroaki Kuze, Derivation
of aerosol distribution over Chiba area by combined analysis of satellite and PPI lidar data. The 23rd
CEReS International Symposium, P9, December 1-2, 2015, Keyaki-Hall, Chiba University

T. Somekawa, N. Manago, M.Fujita, H, Kuze, Development of differential absorption lidar using a white
light continuum, The 23rd CEReS International Symposium, P12, December 1-2, 2015, Keyaki-Hall,
Chiba University

Kenji Masuda, Naohiro Manago, Hayato Saito, Koki Homma, Kanako Muramatsu, Kenichi Yoshimura,
Yuji Kominami, Hiroaki Kuze, Spectral image measurement of chlorophyll fluorescence using the oxygen
A band: application to rice field and forest. The 23rd CEReS International Symposium, P24, December
1-2, 2015, Keyaki-Hall, Chiba University

Naohiro Manago, Katsuyuki Noguchi, Makoto Suzuki, George Hashimoto, Hiroaki Kuze, Masanori
Kobayashi, Tatsuo Shiina, and Hiroki Senshu : New numerical model on the radiative field of Martian
atmosphere and strategy of radiative field observation in Mars landing mission in the future. The 23rd
CEReS International Symposium, P38, December 1-2, 2015, Keyaki-Hall, Chiba University

Nofel Lagrosas, Hayato Saito, Naohiro Manago and Hiroaki Kuze: Modeling of scattering enhancement
factor from ground-based instruments in Chiba, Japan. The 23rd CEReS International Symposium,
2B-4, December 1-2, 2015, Keyaki-Hall, Chiba University

llham Alimuddin, A.R. Rasyid, Purwanto, N.P. Bhandary, Ryuichi Yatabe, J.T.S. Sumantyo and H. Kuze:
Landslide susceptibility mapping using DINSAR and statistic model in Bawakaraeng mountain, Sulawesi,
Indonesia. The 23rd CEReS International Symposium, 3A-1, December 1-2, 2015, Keyaki-Hall, Chiba
University

Husnul Kausarian, J. T. Sri Sumantyo, and Hiroaki Kuze: Silica sand identification using ALOS/Palsar
Full Polarimetry at Northern Coastline of Rupat Island, Indonesia. The 23rd CEReS International
Symposium, 4B-4, December 1-2, 2015, Keyaki-Hall, Chiba University

GEREEBE)

Aysultan Mamateli, Xiaokaiti Aji and Akiho Kondoh(2015. 4. 23): Monitoring and Analysis of Land
use/cover change in Kashgar region Based on Landsat and Spot vegetation Data, The International
Symposium on Remote Sensing, ISRS2015 (Taiwan)

Nguyen Cung Que Truong, Hong Quan Nguyen and Akihiko Kondoh (2015.4.15): Long-term trend of
climate variables in the upper Dong Nai river basin in Vietnam, Europian Geosciences Union (EGU)
General Assembly 2015 (Viennna, Austria)

(FY77vhk Fhzxa RY R¥>T43)

Josaphat Tetuko Sri Sumantyo and Zafri Baharuddin, “Earth observation using the GAIA-1 and GAIA-2
satellite platforms,” MIS02-04, Interdisciplinary studies on pre-EQ, Japan Geoscience Union Meeting
2015 (UpGU 2015), Makuhari, Japan, 26 May 2015, 09:45-10:00 (Invited Talk)

Josaphat Tetuko Sri Sumantyo and Nobuyoshi Imura, “Chiba University Microsatellite for lonospheric
Monitoring”, Japan Geoscience Union Meeting 2015 (JpGU 2015), New phase of GPS/GNSS
application as an integrated earth observation system, MTTO05-10, Makuhari, Japan, 27 May 2015,
12:30-12:45

BBEKR., ITT77vh Thxd XY AU T43. FIEEEIFN. “BNEBEGAAIC K DEREEHA &
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BEFBERBEANE7O—TEDTPOBRIH". PCG31-12, 20155 5 A288. FHERZF - FEDFXStEEEA
EY SIS - RITDKEREE. P-CG31. BAMIKRERFESAR (UpGU2015) |k, 14:45-15:00
Josaphat Tetuko Sri Sumantyo, “Development of GNSS-RO and EDTP Sensors onboard Microsatellite
for lonosphere Monitoring,” International Workshop on Earthquake Preparation Process 2015 (IWEP
2015)-Observation, Validation, Modelling and Forecasting, Chiba, Japan, 30 May 2015, 09:00-09:30
(Invited Talk)

Josaphat Tetuko Sri Sumantyo, “Development of Microwave Sensors onboard UAV and Microsatellites
for Visualization of Earth Environmental and Its Applications,” Main Symposium : Symposium and
Workshop on Muon-Optics-Geoneutrino-Radar and Photonics for Earth Studies (MUOGRAPHERS
2015), Tokyo Prince Hotel, 9 June 2015 (Tokyo University) (Plenary Talk)

Josaphat Tetuko Sri Sumantyo, “Development of Synthetic Aperture Radar onboard UAV, Aircraft
and Microsatellite,” IEEE Workshop on Geoscience and Remote Sensing 2015 (IWGRS 2015), Universiti
Teknologi Malaysia, Kualalumpur, July 6-7, 2015 (Keynote Speech)

Heein Yang, Josaphat Tetuko Sri Sumantyo, Jin-Hong An, Hae Won Jung, and Jae Hyun Kim, “Phase
Error Compensation Method using Polynomial Model for a Direct Digital Synthesizer Based Chirp Signal
Generator,” IEEE IGARSS 2015, MOP. PP.9, July 26-31, 2015, Milan, Italy

Josaphat Tetuko Sri Sumantyo and Nobuyoshi Imura, “Development of GNSS-RO and EDTP Sensors
onboard Microsatellite for lonosphere Monitoring,” IEEE IGARSS 2015, THP.PU.7, July 26-31, 2015,
Milan, Italy

Josaphat Tetuko Sri Sumantyo, “Development of Microsatellites for Profiling Lithosphere &
Atmosphere Characteristics to Support Human Life and Sustainable Environment,” the 14th
International Conference on QIR (Quality in Research), Mataram, Lombok, Indonesia, 11 August 2015
(Invited Talk)

Josaphat Tetuko Sri Sumantyo, “Development on Synthetic Aperture Radar onboard Unmanned Aerial
Vehicle, Aircraft and Microsatellites,” the 11th International Conference on Intelligent Unmanned
Systems (ICIUS 2015), Bali, Indonesia, 26 August 2015 (Keynote Speech)

Josaphat Tetuko Sri Sumantyo, “Analysis of Land Deformation Velocity using PS|I ALOS PALSAR :
Impact of Coastal Sedimentation to Future Jakarta Giant Sea Wall and Waterfront City,” The 5th
Asia-Pasific Conference on Synthetic Aperture Radar (APSAR 2015), Singapore,” 1-4 September
2015 (Invited Paper)

Josaphat Tetuko Sri Sumantyo, “Development of Advanced Microwave Sensors onboard UAV, Aircraft
and Microsatellite for Earth Monitoring—Experience How to Build Laboratory and to be Researcher—",
The 8th Conference of Indonesian Student Association in Korea (CISAK 2015), Daejeon, Korea, 5-6
September 2015 (Keynote Speech)

Josaphat Tetuko Sri Sumantyo, “Development of Synthetic Aperture Radar onboard UAV, Aircraft
and Microsatellite,” The 10th Advanced Synthetic Aperture Radar Workshop (ASAR 2015), John H.
Chapman Space Centre 6767 route de I' Aéroport Saint-Hubert, Quebec J3Y 8Y9, Canada, 20-22
October 2015 (Invited Talk)

Josaphat Tetuko Sri Sumantyo, “Potentionality of Aerospace and Aeronautics Smart Technology
Development for Maritime Support in Indonesia,” International Seminar on Aerospace Science and
Technology (ISAST 2015), Kuta, Bali, Indonesia, 27-28 October 2015 (Guest Speaker)

Josaphat Tetuko Sri Sumantyo, “Industry and University Cooperation in Innovation on Remote Sensing
Technology between Indonesia and Japan,” The 3rd Japan Indonesia Rector’ s Conference, 5 November
2015, Sapporo, Hokkaido (Invited Presenter)

Yuta lzumi, Mohd Zafri Bin Baharuddin, Josaphat Tetuko Sri Sumantyo, Ghozali Suharivanto Hadi,
Yudi Isvara, Agus Hendra, and Heein Yang, “Experiment of L-Band Synthetic Aperture Radar System
Using ISAR Method in Anechoic Chamber,” The 3rd Symposium on Microsatellites for Remote Sensing
(SOMIRES 2015), 2A-3, 1 December 2015 (SOMIRES : Chiba)

Mohd Zafri Bin Baharuddin, Yuto Osanai and Josaphat Tetuko Sri Sumantyo, “Suppressed Side-
Lobe Beam Steered C Band Circularly Polarized Array Antenna for Synthetic Aperture Radar
Measurements,” The 3rd Symposium on Microsatellites for Remote Sensing (SOMIRES 2015), 2A-4, 1

— 112 —



December 2015 (SOMIRES : Chiba)

Takahiro Miyazaki, Josaphat Tetuko Sri Sumantyo, Takumi Abe, Tomoyuki nakazono, Koh-ichiro
Oyama and Tetsuya Kodama, “A Potential Control of Microsatellite using an Electron Gun,” the 23rd
CEReS International Symposium, P4, 1 December 2015 (CEReS : Chiba)

K. Nakamura, Josaphat Tetuko Sri Sumantyo, Yuto Osanai, Heein Yang, and Cahya Edi Santosa, “Design
and Fabrication of X Band Antenna for Wideband Synthetic Aperture Radar,” the 23rd CEReS
International Symposium, P7, 1 December 2015 (CEReS : Chiba)

Masaru Bunya, Kazuteru Namba, and Josaphat Tetuko Sri Sumantyo, “CP-SAR Processing System
on FPGA for Multiple Image Size,” the 23rd CEReS International Symposium, P22, 1 December 2015
(CEReS : Chiba)

Hitoshi Saito, Hiroyuki Obanawa, Josaphat Tetuko Sri Sumantyo, Shoichiro Uchiyama, Yuichi S.
Hayakawa, “Application of High Definition Data for Analysis of Topographic and Vegetation Changes
using UAVs and SfM Photogrammetry - A Case Study of Shallow Landslide Around Mt. Aso,” the 23rd
CEReS International Symposium, P23, 1 December 2015 (CEReS : Chiba)

Plenary Speaker : Josaphat Tetuko Sri Sumantyo, “Development of Synthetic Aperture Radar onboard
UAV, Aircraft and Microsatellite,” The 23 CEReS International Symposium, 1 December 2015 (CEReS
: Chiba)

llham Alimuddin, A.R. Rasyid, Purwanto, N.P. Bhandary, Ryuichi Yatabe, Josaphat Tetuko Sri Sumantyo,
and Hiroaki Kuze, “Landslide Susceptibility Mapping using DINSAR and Statistic Model in Bawakaraeng
Mountain, Sulawesi, Indonesia,” the 23rd CEReS International Symposium, 3A-1, 2 December 2015
(CEReS : Chiba)

Uyanga Khudulmur and Josaphat Tetuko Sri Sumantyo, “Study on Land Subsidence in Tokyo using
PS-INSAR Technique,” the 23rd CEReS International Symposium, 4A-4, 2 December 2015 (CEReS :
Chiba)

Husnul Kausarian, Josaphat Tetuko Sri Sumantyo and Hiroaki Kuze, “Silica Sand Identification using
ALOS/PALSAR Full Polarimetry at Northern Coastline of Rupat Island, Indonesia,” the 23rd CEReS
International Symposium, 4B-4, 2 December 2015 (CEReS : Chiba)

Heein Yang, Josaphat Tetuko Sri Sumantyo, Good Fried Panggabean, Agus Hendra, Babag Purbantoro,
Cahya Edi Santosa, Kaihei Nakamura, and Kyeong Rok Kim, “Conceptual Design of Unmanned Aerial
Vehicle (UAV) on-board X-Band Synthetic Aperture Radar (SAR),” the 23rd CEReS International
Symposium, 4B-7, 2 December 2015 (CEReS : Chiba)

Kwang-Eun Kim, Jung-Rack Kim, Josaphat Tetuko Sri Sumantyo, Juergen Oberst, Hauke Hussmann,
Shih-Yuan Lin, and Yoon Soo Choi, Design of a long-wavelength planetary SAR sensor and its
application for investigating shallow sub-surface structures of the Moon and planets,” The 48th
American Geophysical Union Fall Meeting, 14-18 December 2015 (AGU : San Francisco)

Josaphat Tetuko Sri Sumantyo, “Development of Advanced Remote Sensing Technologies and Its
Applications for Earth Observation,” Universitas Sebelas Maret (UNS), 23 February 2016, Surakarta,
Indonesia (Generale Studium)

Josaphat Tetuko Sri Sumantyo, “Advanced Microwave Remote Sensing Technologies for Global
Maritime Axis,” OISAA Asia - Oceania Symposium 2016, University of Hongkong, 9 April 2016 (Invited
Talk)

(XZE0)
* Yoshiaki Honda, Masao Moriyama,Yusaku Ono, Koji Kajiwara, Satoshi Tanigawa, THE EXAMINATION

OF LAND PRODUCTS FROM GCOM-C1 / SGLI, IGARSS2015, [FR4.G1.5], 2015.7.26-3 1, Milan, Italy

(H@OEE)

Mannen, K., T. Hasenaka, Y. Miyabuchi, K. Kiyosugi and A. Higuchi, Detection of particle segregation
from bending plume; limitation of classic advection diffusion model for tephra fall forecast, 26th IUGG
General Assembly 2015, 20154 7 B29H, Prague, the Czech Republic

Higuchi, A. and S. Imakawa, Relative role of the ocean for interannual and decadal variations in summer
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monsoon onset over the South China Sea, Asia Oceania Geosciences Society 12th Annual Meeting
(AOGS2015) and 7th Asia Pacific Association of Hydrology and Water Resources (APHW) Conference,
20158 B 2B~ 7 B, Singapore

Hirose, H., A. Higuchi, T. Mega, T. Ushio, M.K. Yamamoto, S. Shige, T. Satomura and A. Hamada,
Improvement of GSMaP with multi-channel geostationary meteorological satellite observation for
orographic rain, Asia Oceania Geosciences Society 12th Annual Meeting (AOGS2015) and 7th Asia Pacific
Association of Hydrology and Water Resources (APHW) Conference, 201528 B 2 H~ 7 B, Singapore
Nakajima, T. Y., T. Nakajima, H. Takenaka, H. Irie, and A. Higuchi, Potential of Himawari-8 for atmospheric
observations. Japan-Australia Workshop on Non-Meteorological Applications from Geostationary Satellite
Data, JAXA-CSIRO WS, 20154 8 H25H, Brisbane, Australia

Murata, K. T, Y. Nagaya, A. Higuchi and K. Toyoshima, Asia-Oceania online users forum: Himawari-8
real-time web application, The Sixth Asia/Oceania Meteorological Satellite Users’ Conference, 20158
118 9-13H, Tokyo International Exchange Center / Plaza Heisei Meeting Facilities, Tokyo, Japan
Higuchi, A., The third generation geostationary meteorological satellite - Himawari-8 and its application to
environmental remote sensing, The 23rd CEReS International Symposium, 20158128 1 ~ 2 B, Chiba
University, Chiba, Japan. K-3

Nakajima,T.Y., T. Watanabe, T. Funayama, Y. Yamamoto, H. Takenaka, T. Nakajima, H. Irie and A.
Higuchi, Satellite remote sensing and energy management, The 23rd CEReS International Symposium,
2015% 128 1 ~ 2 B, Chiba University, Chiba, Japan. 4A-2

Yamamoto, M.K., S. Shige and A. Higuchi, Develooment of GSMaP prototype in pre-TRMM era and
satellite rainfall climate study, The 23rd CEReS International Symposium, 20158128 1~ 2 8, Chiba
University, Chiba, Japan, P21

Sato, Y., A. Higuchi, A. Murakami, Y. Masutomi, K. Tsuchiya, D. Goto, A. Takami and T. Nakajima,
Regional variability of vegetation impact on maximum temperature in Kanto Area on summer, The
23rd CEReS International Symposium, 20158128 1 ~ 2 B, Chiba University, Chiba, Japan, P31
Higuchi, A., H. Hirose, K. Toyoshima, S. Shige, M.K. Yamamoto, T. Ushio and T. Mega, Utilize
geostationary satellite signals for the improvement of Asian monsoon rainfall, International Workshop
on Estimation and Prediction of Asian Monsoon Rainfall, 20164 1 B 158, REPAZIBLEE (REET)

(FEFF)

Chiharu Hongo, New damage assessment by Remote sensing, Workshop on Reduce Risks in Agriculture
through Agricultural Insurance for Food Security, Bogor Agricultural University, February, 2016
Chiharu Hongo, Chikako Ogasawara, Gunardi Sigit, Eisaku Tamura, Utilization of remotely sensed data
for agricultural insurance as adaptation to climate change, AGU Fall meeting, 14-18 December, 2015
(San Francisco)

| Gus Agung Ayu Ambarawa, Chiharu Hongo, | Made Anom Sutrisna Wijaya, Anak Agung Ayu Mirah
Adi, Looking Inward to the Use of UAV for Rice Production Assessment in Indonesia, AGU Fall meeting,
14-18 December, 2015 (San Francisco)

Chiharu Hongo, Chikako Ogasawara, Eisaku Tamura, Application of satellite data for agricultural
insurance as adaptation to climate change to contribute the food stability, The 23rd CEReS
International Symposium, p35, December 2015

Chikako Ogasawara, Chiharu Hongo, Eisaku Tamura, Gunardi Sigit, A. A. Ayu Mirah Adi and | Gusti
Agung Ayu Ambarawati, Relationship between regional characteristics of rice yield and water
management in Indonesia, The 23rd CEReS International Symposium, p6 1, December 2015

Chiharu Hongo, Gunardi Sigit, Chikako Ogasawara, Eisaku Tamura, New damage assessment method
for agricultural insurance as adaptation to climate change to contribute the food stability, 2nd
International Conference on Global Food Security October 2015

Chiharu Hongo, Gunardi Sigit, Ryohei Shikata, Eisaku Tamura, Estimation of water requirement for
rice cultivation using satellite data, IGARSS 2015

Taru Lata Shapla, Jonggeol Park, Chiharu Hongo and Hiroaki Kuze, Land cover classification of Gazipur,
Bangladesh, using satellite imagery for mapping paddy field and change detection, ISRS2015
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(NIZD)

Iwanade, H., N. Manago, H. Saito, H. Irie, and H. Kuze, Development of a ground-based imager for
radiation measurement based on a commercial CMOS camera, International Symposium on Remote
Sensing (ISRS) 2015, Tainan, April 22-24, 2015

Irie, H., T. Takamura, P. Khatri, and T. Nakajima, MAX-DOAS air quality observations at Phimai,
Thailand, conducted in the framework of SKYNET, Second Workshop on Atmospheric Composition and
the Asian Monsoon (ACAM), Bangkok, June 8-10, 2015

Kajino, M., M. Deushi, N. Oshima, T. Maki, Y. Inomata, K. Sato, A. Takami, S. Hatakeyama, H. Irie, and
P. Khatri, Modeling Northeast Asian aerosol mass, size, chemistry, and mixing type, 9th Asian Aerosol
Conference (AAC2015), Kanazawa, June 25, 2015

Irie, H., T. Takamura, P. Khatri, T. Muto, T. Kato, and S. Itahashi, New developments for SKYNET
Chiba/Japan and Phimai/Thailand sites by utilizing the MAX-DOAS technique, DOAS workshop,
Brussels, July 6-8, 2015

Muto, T., H. Irie, and S. Itahashi, Trend analysis of satellite-observed tropospheric NO, vertical column
densities over East Asia for 2005-2014, DOAS workshop, Brussels, July 6-8, 2015

Kanaya, Y., H. Irie, H. Takashima, H. lwabuchi, 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. Ilvanov, E. Grechko, S. Terpugova,
and M. Panchenko, Long-term MAX-DOAS network observations of tropospheric NO; in Russia and
Asia (MADRAS) since 2007: Comparisons with satellite observations and climatology, DOAS workshop,
Brussels, July 6-8, 2015

Takashima, H., Y. Kanaya, and H. Irie, Spatiotemporal inhomogeneity in atmospheric trace-gas over
Fukuoka observed by ground-based MAX-DOAS, DOAS workshop, Brussels, July 6-8, 2015

Kato, T., and H. Irie, Development of photovoltaic-driven MAX-DOAS system (Eco-MAXDOAS) and its
evaluation using 4AZ-MAXDOAS system at Chiba, Japan, DOAS workshop, Brussels, July 6-8, 2015
Nakajima, T., T. Nakajima, H. Takenaka, H. Irie, and A. Higuchi, Potential of Himawari-8 for atmospheric
observations, Japan-Australia on non-meteorological applications from geostationary satellite data,
Brisbane, August 25-26, 2015

Pinardi, G., M. Van Roozendael, J.C. Lambert, J. Granville, F. Hendrick, F. Tack, H. Yu, A. Cede, Y.
Kanaya, H. Irie, F. Goutail, J.-P. Pommereau, A. Pazmino, F. Wittrock, T. Wagner, A. Richter, T. Wagner,
M. Gu, J. Remmers, U. Friess, T. Vlemmix, A. Piters, N. Hao, M. Tiefengraber, J. Herman, N. Abuhassan, R.
Holla, A. Bais, D. Balis, N. Kouremeti, J. Hovila, J. Chong, O. Postylyakov, and J. Ma, Investigation of the
representativeness of MAXDOAS and PANDORA measurement sites for the validation of tropospheric
and total NO, columns from space nadir sensors, EUMETSAT conference, Toulouse, September, 2015
Manago, N., P. Khatri, H. Irie, T. Takamura, and H. Kuze, A new method of solid view angle calibration
for SKYNET to improve SSA measurement, The 9th Workshop of the Virtual Laboratory for the
Earth’s Climate Diagnostics Program, and the University Allied Workshop (UAW), Kashiwa, September
29-October 1, 2015

Khatri, P., H. Irie, T. Takamura, and H. Kuze, Study of aerosol and cloud effects on atmospheric heat
budget using SKYNET data, The 9th Workshop of the Virtual Laboratory for the Earth’s Climate
Diagnostics Program, and the University Allied Workshop (UAW), Kashiwa, September 29-October 1,
2015

Kajino, M., Y. Igarashi, Y. Zaizen, K. Adachi, M. Deushi, N. Oshima, R. Kudo, T. Sekivama, T. Maki, Y.
Inomata, K. Sato, A. Takami, S. Hatakeyama, H. Irie, and P. Khatri, Toward consistent prediction of
physical, chemical, and optical properties of aerosols, gases and precipitation in Northeast Asia, The
13th International Conference on Atmospheric Sciences and Applications to Air Quality (ASAAQ13),
Kobe, November 11-13, 2015

Khatri, P., H. Irie, and T. Takamura, Study of light absorption characteristics of aerosols using sky
radiometer data of SKYNET, The 13th International Conference on Atmospheric Sciences and
Applications to Air Quality (ASAAQ13), Kobe, November 11-13, 2015

Kato, T., and H. Irie, Development of photovoltaic-driven MAX-DOAS system (Eco-MAXDOAS) and its
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evaluation using 4AZ-MAXDOAS system at Chiba, Japan, 2015 AGU Fall Meeting, Moscone center (San
Francisco), December 15, 2015

Takashima, T., Y. Kanaya, and H. Irie, Spatiotemporal inhomogeneity in atmospheric trace-gas over
Fukuoka, an urban area in Japan, observed by ground-based MAX-DOAS, 2015 AGU Fall Meeting,
Moscone center (San Francisco), December 15, 2015

Khatri, P., H. Irie, and T. Takamura, Optical Characteristics of Aerosols and Clouds Retrieved from Sky
Radiometer of SKYNET, 2015 AGU Fall Meeting, Moscone center (San Francisco), December 17, 2015
Muto, T., H. Irie, and S. Itahashi, Trend analysis of satellite-observed tropospheric NO. vertical column
densities over East Asia for 2005-2014, 2015 AGU Fall Meeting, Moscone center (San Francisco),
December 18, 2015

Irie, H., T. Muto, S. Itahashi, and J.-l. Kurokawa, Tropospheric Nitrogen Dioxide Column Density Trends
Seen from the 10-year Record of OMI Measurements over East Asia, 2015 AGU Fall Meeting,
Moscone center (San Francisco), December 18, 2015

Irie, H., T. Takamura, T. Takano, K. Aoki, A. Higurashi, P. Khatri, H. Okamoto, T. Kato, T. Hatakeyama,
S. Onuma, Y. Matsuura, and SKYNET community, Utilizing SKYNET toward validation for GCOM-C
products, Joint Pl Meeting of Global Environment Observation Mission, TKP Garden City (Tokyo),
January 21, 2016

Irie, H., T. Takamura, P. Khatri, T. Kato, and S. Itahashi, New developments for SKYNET Chiba/Japan
and Phimai/Thailand sites by utilizing the MAX-DOAS technique, International SKYNET Workshop
2016, Piazzale Aldo Moro (Rome), March 2, 2016

Khatri, P., T Takamura, H. Irie, and H. Kuze, Retrieval of cloud parameters from i-sky radiometer,
International SKYNET Workshop 2016, Piazzale Aldo Moro (Rome), March 2, 2016

Manago, N., K.Pradeep, H. Irie, T. Takamura, and H. Kuze, On the method of solid view angle calibration
for SKYNET, International SKYNET Workshop 2016, Piazzale Aldo Moro (Rome), March 3, 2016
Takemura, T., H. Irie, T. Nishizawa, K. Aoki, R. Kudo, A. Higurashi, and A. Shimizu, Recent application of
SKYNET and AD-Net to aerosol climate models, International SKYNET Workshop 2016, Piazzale Aldo
Moro (Rome), March 3, 2016

(RIRERS))

Yoshiaki Honda, Masao Moriyama, Yusaku Ono, Koji Kajiwara, Satoshi Tanigawa, THE EXAMINATION
OF LAND PRODUCTS FROM GCOM-C1 / SGLI, IGARSS2015, [FR4.G1.5], 2015.7.26-31, Milan, ltaly

(FRRET)

N. Saitoh, S. Kimoto, R. Sugimura, R. Imasu, K. Shiomi, S. Kawakami, H. Suto, A. Kuze, F. Kataoka, R.
Knuteson, T. Machida, Y. Sawa, and H. Matsueda, The 11th International Workshop of Greenhouse Gas
Measurements from Space (IWGGMS), Pasadena, May, 2015

K. Kangah, P. Ricaud, J.-L. Attié, N. Saitoh, D. Hauglustaine, L. EI Amraoui, R. Zbinden, Mid-to-Upper
tropospheric nitrous oxide (N.O) variability over the Mediterranean basin, The 11th International
Workshop of Greenhouse Gas Measurements from Space (IWGGMS), Pasadena, May, 2015

F. Kataoka, R. Knuteson, A. Kuze, K. Shiomi, S. Kawakami, H. Suto, and N. Saitoh, The radiometric
validation and long term stability of GOSAT TIR band, The 11th International Workshop of Greenhouse
Gas Measurements from Space (IWGGMS), Pasadena, May, 2015

R. Imasu, T. Yokota, T. Matsunaga, Y. Yoshida, T. Hirabayashi, M. Nakajima, S. Chijimatsu, S. Urita, N.
Saitoh, G. Inoue, T. Nakajima, and TCCON Partners, Current status of GOSAT and GOSAT-2 projects,
The 8th GEOSS Asia-Pacific Symposium, WG6 Global Carbon Monitoring, September, 2015

N. Saitoh, S. Kimoto, R. Sugimura, R. Imasu, K. Shiomi, A. Kuze, F. Kataoka, R. Knuteson, T. Machida, Y.
Sawa, and H. Matsueda, Characteristics of Four-years of GOSAT/TANSO-FTS TIR V1.0 CO, and CH,
Products, AGU Fall Meeting, San Francisco, December, 2015

Y. Someya, R. Imasu, N. Saitoh, and K. Shiomi, Improved slicing method for GOSAT cloud detection
using TIR spectra, AGU Fall Meeting, San Francisco, December, 2015

A. Yamada, N. Saitoh, K. Shiomi, A. Kuze, Impact of differences in line parameter databases on
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methane retrieval through radiative transfer calculation, AGU Fall Meeting, San Francisco, December,
2015

« F. Kataoka, R. Knuteson, A. Kuze, K. Shiomi, H. Suto, and N. Saitoh, GOSAT TIR radiometric validation

(%

.

(@
(2

toward simultaneous GHG column an dprofile observation, AGU Fall Meeting, San Francisco, December,
2015

1)
Hideki Kobayashi, Wei Yang, Ali Yunus, et al., Satellite and ground-based monitoring of terrestrial
ecosystem structrue and phenology in Arctic and sub-Arctic regions. Arctic Science Summit Week,
12-18 March 2016, Fairbaks, Alaska, USA

A&E)

BFZKER)

Saeid Gharechelou and Ryutaro Tateishi, L-Band Backscattering Intensity and Dielectric Constant
Analysis for Soil Moisture Retrieval, Proceedings 58th The Remote Sensing Society of Japan
conference, Chiba, Japan, June 2-3, 2015

- Haireti Alifu and Ryutaro Tateishi, Delineation of debris-covered glaciers using morphometric analysis

(A

and band ratio method, Proceedings 58th The Remote Sensing Society of Japan conference, Chiba,
Japan, June 2-3, 2015

HR88)

Pradeep Khatri, Tamio Takamura, Hitoshi Irie, Hiroaki Kuze, and Keiji Imaoka, Validation of MODIS
cloud products using SKYNET data as part of validating AMSR2 product through a synergistic use of
SKYNET and MODIS data, ACG09-02 2015%F5H824-288 (&R X v t)

* Nofel Lagrosas, Hayato Saito, Naohiro Manago, and Hiroaki Kuze, Influence of ambient relative humidity

on aerosol optical properties in Chiba for correcting atmospheric data collection lidar data. BA& ) £—
M2 JERESSORMAER. 2015F6 8 2-38 (FEKXS)

- Rfg=. EFBESL BEEA AHRA BEA/ND FZFALEYEXOHLEKEH. BRYE—

b2y JZREE8EFERER. 201568 2- 38 (FEKH)

* Nofel Lagrosas, Hayato Saito, Tomoaki Tsuneyoshi, Naohiro Manago, and Hiroaki Kuze, Effects of dust

on aerosol scattering enhancement factor as measured with a ground-based slant path lidar in Chiba,
Japan, E33@IL —H—t> YU IV VIR L A3, 20159 A10-118 (KRBREXTSY)

- [BEEH. BEEEA. Nofel Lagrosas, EFBEsh,. AMRE, SYSA4 45—t H TV TICEDES

A5 —LDLE, EIBRIL —F—t I TR L P4, 201689 810-118 (KBREXT5Y)

- MERER, WREA BFEL ATRA PEHFKL. SUNE. BBEXR, MBSV S/ 5-—2AL

MR BRIC & BKABEHAL $3BRL —F—t> VU T VIRIY DL FA, 201659 B10-118 (KBEX
EXTSY)

- R, BFE5L BEREA AHRA. BERA /2 RZFALEEXOSERETE. E76EEA

MIEZEMSTRMEER. 16a-1E-10, 20159 A13-168 (FEHEBERRES)

© AMERA BROFEV E—F VIV T EMKAIDI 7 OVIVHAE, BPFAERENENREL 5 —

CPS/WTK Seminar, 201551086 8 (18%)

« R, BEFBE3L BREA ABER. AURA BEA /Y RZFALEDEAEDD KBRS

BEIZADKRA. BAXESR. 30pB7. 10828-308 GUEAERRFv>/\X)

- BFE3h BIEM SRFV. TBREH. 5K B ABRA. NA/N—ZARTMNVAXSZFRALLASK

PNO, DA X—T > J5HAl BERY E—h 2 Y2 TEREE0LDHMEER, A02, 2015F11826-278 (R
IBRE)

- RUR=, BEFEL BHREA RRNEF. SHE—. NEBE AHERR BEANC R ZFALIE

MEADODHEZEHE : FMETRIADILA. BRYE—b 22 JERESIOZEIEER. B4, 2015
F£11826-278 (RIBEKXZE)

Nofel Lagrosas, Hayato Saito, Naohiro Manago, and Hiroaki Kuze, Influence of ambient relative humidity
on aerosol optical properties in Chiba for correcting atmospheric lidar data collection lidar data, BA& U
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b2 IV IRRESIDEMBRSR. P26, 20165 11826-278 (RIFKZF)

- RBOER LERE. ATRAE 0EHYSST—H 2RV MERKIRR - KBEHR. SIBiE—. BRY E—
Moy TZ2RESIMEMBES. Bty arl  [EPERICEIIAKBEEEVE— PP T]
2015F 118268 (RIBXZ)

- SISkE—. BOEE. RRRS). LERE. BHEA. ABREHA VFEHY 8SADFEKE CEReSDHY)
A BRUE—M VIV TERFEEIQRMBER. Aty 3> 2  [HEMBN  0EHhYsS LR
€70 JIVHeFPDBAL. 20158118278 (RIBKE)

- BB, BFBE3L. AEEE. ALRHE. BEA/N\D FEFIAL EYEALDDLEREHE IKBADIGA.
FE63QICAMBEREFTEMBES. 2016863 819-228 (RIAKXMW)

- AHRA, FE - M EHBICEBIRBEVE— POV TEZDUHRIREADERE, —ZSHBEERNBR
FESR. 20165 1 B258 (=ZEHIEBEAMTESHER. HAE™)

« Tarulata Shapla, Jonggeol Park, Chiharu Hongo and Hiroaki Kuze, Change dynamics of agroforestry
natural resource in Bangladesh using Landsat and MODIS data, 554 1@:H8IB&8HIHZSY E—M Y
VOV VIRI UL, 201652 8228 (BEBRERTIMERF v/ R)

- R, BFEL. ABBTE. NNIETF. SHH—. NEBE. ALRA BEANCFZRALELY
007 4 WEXODHKEEZREHE : KBEBFMADILA. F41LEHAEFHFIHZEVE— PV TR
L, 201652 8228 (BWRERRUERF v/ (R)

- [BE%EE, BFBE3h Nofel Lagrosas, Attt RA, ittt TU L TESIVSA5—ICLBT45—LD
BHEAILQHABSEBHFHZEVE— PV TV VRY VA 201652 8228 (BMAZRRUERF v
> INR)

GEREIBE)

« Ayisulitan Maimaitiaili, Akihiko Kondoh(2015.12.1-2): Monitoring and analyses of land use/cover change
in Kashgar region based on Landsat and Spot/Vegetation, The 23-rd CEReS International Symposium
(Chiba University)

- B f-BP E-GHBE(2015.9.18)  HIBZOFEE L TONBUAV, SIM-MVS—EHIEPLIC -,
BERMBZSUFZMAS (BEXS)

+ Truong Nguyen Cung Que, EREIBE(2015.9.9) : N F L4 « R FA)IRE EREBICH T 2 LB EL
[CKBANFRERICEAT DR, KX - KERFL2015FERS - HREXRS

« VMRERR - FEFENT - SAERIBE - $5AK5417(2015.6.6) : BER)IRETUABRMXICH (T B ILRDOHKGTEEY R
Oy TOER. 201 5FEBARBERFEIRE JLtAMH)

+ Ayisulitan Maimaitiaili «+ Akihiko KONDOH(2015.6.3): Study on The Land use/Cover Change and Its
Driving Forces of Bosten Lake Basin, BAU E—h > ¥ 2 VZ2RFFH2TEEEZT2ME RS (FTEXP)

- B WL 2& - EBkBEZ(20155.27)  PEOFEAEICE T 2 EREILERDEREEN. BARMIKE
SRFEEGKRE2015 B RA VDY)

- PREF - REHB— < B5HEBE - BLLFESL(2015.5.26) : USLEETIVICE DK RGHEEY VLN LUB
TEDLEFHE

« B9 = - GRRIBE(2015.5.25) /NEEUAV IC K BKBOEBIRRZM. BAMIKXERFESAR2015 (B
wAY )

- B fi-RBHEE B = -AEBEQ0155.25): SYIVEBHVIFITI—. SIMEFEAL LEH
PREEZIREZN S DKBEZF Y > J, BERMIKRERZEEKR2015 (BEREX V)

- AEBE-BP E=-BBHBEEF-B MR- vITA4 7472 - WOEE - B)IE#(2015.5.25) : UAVIC
KBEMMEBERT v B> J L MGHREBRMFADEA. BARMIKRERFEEKRE2015 FRX Y )

- R OW-X B BER—BR - AEIBE(2015.5.24) : PEDWABICHF B AMSREIC K B HIFEKD DB
ZTRZEICAT 2R, BRMIKXRERFEESKE2015 (BRXvt)

« MAIMAITIAILI, Ayisulitan; AJl, Xiaokaiti; KONDOH, Akihiko(2015.5.24) : Monitoring and Analysis of
Land use/cover change in Kashigar region Based on Landsat and Spot vegetation Data MAIMAITIAILI,
Avyisulitan, JpGU Meeting 20 15.(Makuhari Messe)

© RBICHITIREBEEDRFLILEKERDEEEM(2015.5.24) : v AT ATA PV +PARIEIY IA
NATAY <Gk BE. BRMIKZRERFESKE2015 (FRAvE)

+ Truong Nguyen Cung Que, EREBBE (2015.5.27) : XM FL RV FAIFRBE EREBICH T 2 LthiEE
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{ERAIIFREL DR, BAMEKERSRESKE2015 (BRXAvE)

- B B, B i, AEEBE(2015.4.11)  EERINRTUABRHXICE T 22LNEE L RRBHICKS
AEBARDOIE, BEABNSTEZR2015FEFTPASEMNARRRS (RRAZEZMNEREE)

« EHAIBEBHEBEEFELIQAVE— MOV IVURYIL UAVUE—F Y2 TDOBRIK & TTREM — L)
D2TH, ECTHUE—IbE>VVY

(FY77vh T3 RY ANV T4 3)

o Haf, oHRIE, HEE, AYS, FHUS 1, ZRHE, &E|012, Josaphat Tetuko Sri Sumantyo2, ZI5 &
1 OFFCH&t 1 1, Chiba Univ.2, A8 EIXIE L-band G&d0| A|AE A7 2! PDDS Chirp 13 gF M 7|
7Het (L-band SAR System Design for micro-satellite and Development of PDDS Chirp signal generator),
The Korean Society for Aeronautical and Space Sciences (KSAS) 2015 Spring Conference

+ Josaphat Tetuko Sri Sumantyo, “Advance Remote Sensing Technology”, Command and Staff College
(SESKO AU), Lembang, 5 May 2015. (Studium Generale)

« Josaphat Tetuko Sri Sumantyo, Bambang Setiadi. &H #8. Danielle Perrisine, EBBYS. P.P. Mattieu.
‘PSIIC & BEXRY LRBETDBFIEBOARE". B3, pp.27-30. BATEAEFS FR2TEEFERZPIM
BETRRMNE - ZRIBROSHA ERA— FM27E58198~208 (RRARFEERITHITAR)

+ Josaphat Tetuko Sri Sumantyo, “The 14th Workshop on SAR Image Signal Processing”, Taiwanese
National Space Organization (NSPO), Hsinchu, Taiwan, 21 May 2015 (Invited Lecture )

« Josaphat Tetuko Sri Sumantyo, “Application of Synthetic Aperture Radar Image Processing”,
Taiwanese National Space Organization (NSPO), Hsinchu, Taiwan, 22 May 2015 (Invited Lecture )

« G.F. Panggabean and Josaphat Tetuko Sri Sumantyo, “Implementation of a SAR Signal Processor SoC
based on LEON3,” Proceedings of the 58th Spring Conference of The Remote Sensing Society of
Japan, System / Observation Instrument / Atmosphere, Room A, Keyaki University Convention Hall,
Chiba University, Japan, 2 June 2015

+ Husnul Kausarian, Josaphat Tetuko Sri Sumantyo, Hiroaki Kuze, and D. Bagus EP,” Mapping of the
oldest layer exposure at the top layer of Riau Bedrock using ALOS PALSAR Mosaic 25m Resolution
Data,” Proceedings of the 58th Spring Conference of The Remote Sensing Society of Japan, SAR,
Room B, Keyaki University Convention Hall, Chiba University, Japan, 2 June 2015

« Josaphat Tetuko Sri Sumantyo, “Development of GNSS-RO and EDTP Sensors onboard Microsatellite
for lonosphere Monitoring,” Department of Geodesy and Geomatics, Politecnico di Milano, Leonardo da
Vinci Campus, Milan, Italy, 29 July 2015. (Invited Lecture)

« Josaphat Tetuko Sri Sumantyo, “Development of Advanced Microwave Sensors onboard UAV, Aircraft
and Microsatellite for Earth Monitoring - Experience How to Build Laboratory and to be Researcher -”,
Mataram University, Lombok, Indonesia, 11 August 2015 (Generale Lecture)

« AV TrFYbh Thx3d AU AXUT43, "RIE - KEERAEAMZEE - MZEE - NEEEROESHMA0
L—FORE . TEIV7ZEREEES—T> 74 —542015, BAKPZEETSE - 2EBF v/ A,
201598118

- Josaphat Tetuko Sri Sumantyo, “&AOL —FREEH/NEFEDOHE | BEEADOLA". BREBEES
FA4bhtEvy3rB MEFRNBEFEEESHES ?). 201589 8298 (K) 16:30~19:00, BEKX
2 HBHEEZRIME FEI2HZE (nvited Talk)

« Josaphat Tetuko Sri Sumantyo, “Geostationary Satellite for Indonesia,” Litbang Kemhan, Pondok Labu,
Jakarta, 10 October 2015 (Invited Talk)

+ Yuta lzumi, Josaphat Tetuko Sri Sumantyo, Heein Yang, and Agus Hendra, “Development of Low
Memory Size Chirp Generator for Synthetic Aperture Radar using FPGA,” B24, Abstracts of The
59th Autumn Conference of The Remote Sensing Society of Japan, Ryojun Matsumoto Auditorium,
Nagasaki University, Japan, November 26-27, 2015

« Josaphat Tetuko Sri Sumantyo, “Development of Advanced Microwave Remote Sensed for Earth and
Planetary Observation,” Teknik Geologi, Fakultas Teknik, Universitas Islam Riau (UIR), 25 February
2016, Pekanbaru, Indonesia. (Generale Studium)

« Josaphat Tetuko Sri Sumantyo, “Development of Synthetic Aperture Radar onboard Aircraft and
Microsatellite,” Konkuk University and Korean Aerospace Research Institute (KARI), 29 March 2016,
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Seoul, Korea. (Invited Talk)

« Josaphat Tetuko Sri Sumantyo, “Development of CN-235 MPA LP/CP-SAR,” Research Center

Balitbang, Indonesian Ministry of Maritime and Fishery - Kementerian Kelautan dan Perikanan (KKP),
Ancol, 4 April 2016 (Invited Lecture )

+ Josaphat Tetuko Sri Sumantyo, “Development of Microsatellite SAR,” PT LEN Bandung, 7 April 2016

(&

(Invited Lecture )

2 5=H)
Yoshiaki HONDA, Planning and preparation for validation of the atmospheric corrected reflectance,
27 EEMIKIRBRAI v 3V ERPIT—9Y 3w 7 (TKP A—=T> YT 41148), 2016.1.18-22 (RR#R)

» Satoshi TANIGAWA, Yusaku ONO, Koji KAJIWARA, Yoshiaki HONDA, Measurement for validation data

of MOLI, International Workshop on Vegetation Lidar and Application from Space (REAFEESEE),
2016.1.6-7 (R&BAT), p22

Mei OKAMOTO, Satoshi TANIGAWA, Yusaku ONO, Koji KAJIWARA, Yoshiaki HONDA, Study on tree-
dimensional structure of forest using LIDAR on UAV, International Workshop on Vegetation Lidar and
Application from Space (REPAFEFEKZEE), 2016.1.6-7 (REBAT), p23

* Yusaku ONO, Satoshi TANIGAWA, Koji KAJIWARA,Yoshiaki HONDA, Ground Observation Experiments

for JAXA’s Earth Observation Missions, International Workshop on Vegetation Lidar and Application
from Space (REBAFEREEE), 2016.1.6-7 (REBAT), p24

« Koji KAJIWARA,Yoshiaki HONDA, Data fusion of MOLI and GCOM-C/SGLI, International Workshop on

Vegetation Lidar and Application from Space (REZPAFEESEE), 2016.1.6-7 (ZRERAFF), p18

- Bl B RRRE. KUK, AZRH BLEIKBERERBET —FZAVIEEKI ML XRE, B

FEEYBZRIFH2TFEMFZMBER FIBHEALBRIA L F—). 2015.10/29-30 (ILiE&).
MEZERRRAERE. pp.45-46

- BAFE, RRES) AZRB. BEAMEBEESHEELDARICE Z2HRMOREET —F AV TBESRIEDH

(&

ER LA BASEAEFRFH2TFEMFZMABERESR QIBHEXERA L H—). 2015.10/29-30
(tis&). KFZHiRERMYAERE. pp.103-106

OF8F)

LEERE. BORE. ERAREB. FEAN#. LUARS. & B— FEH K. GSMaPHEERLDTHDR
HABLEIRBEINFF v RIVOFA. 2015FESE 1 @B GSMaP HERZ. 201565 8208, JAXA
RRFEL5— (D<IFH)

- WORE, NERE. AURA NTCE. P8 Z FZRWH. XBEEE. BHFLZ. BIFARARR ThRE.

FERE, [VFEHYB8S] T—HDEWMTA. BILEKRHFZAVWLLKERICAIF -HEHRREEBE. B
AREFL2015FEEEAS. 201585 8218~248. 2K IBBREEE (0K ILM). A102

© MPRB. PERE, P& Z, HLEFEMW. FZRA. BOBE. SHRM. KBFSE. BIFARARR. O

Fhosel AT —IICEDCHHFRENET SV TR ERBRFBADISA. BIUVKBAREL
HADEZHV> YT, BEARRZR2015FEFEFEZAR. 20155 8218~248, 2K IFEESES (DK
[£™). A107

- LERE. BOFE. EEREB. FEAM. WEARS, & ©E— BH B MSGIILFFvrrRILZAV

T BEMERETE. BAKKFER2016FEEF KR, 201585 5218~248. 2K FEEREES (D <IE).
A105

 TONIRER. VMAEA. KEHRR. BHHA. SNR#E BOBEE EL—F—TRA720126£9838ICE

MEETREU-BILZEDMEIT. BAKRRER2015FEEFEZKASE. 2015F 5 A218~248. 2K IZEE
=G (D<K IEH). P416

© MPR@B. PERE, PE =, HLETE. FZEA. BOKE. SHERM. B . BIPFRKER. %

=R T0FEFHY] BERAT—IICLIABREDEY PIVY 1 L@EFERKGRFIRS KUKBLRSE
HHOEZS U, BEAMKBREESAS (UpGU2015), 20155 5 8248~288. BEX vt (F=E
). MGI37-10

MOER, MhRB. LERE. WARE. WIS, AT, BPEE. TEKCEReS TOREE7Z—7H
4 7B LVZDEA. BRMIKEREESAS (JbGU2015), 20154 5 8248~288. BEX vt (FEMH).
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MGI37-13

« Imakawa, S. and A. Higuchi, Relative role of the ocean for interannual and decadal variations in summer

monsoon onset over the South China Sea, B Atk XREEES KS (JoGU2015), 2015F 5 5248~288.
BRkAvt (FEM). ACG06-02

© BE—H. REPAB. SHEEX. BEES) BOKE. BIKDH & Tephra2lC L B IBEFETTIC K > TH

5HT7 o f=Bent-over plume(C Kk 2HFHiG. BARMIKEEESAS (JbGU2015), 201555 248~
288. 8Kk Xvt (FFM). SvVC48-03

- RBOBE. RABME B £ JoGU MMIKRBEET -5y MEER] v Y a2 TOIHETO

EE). BLUZEDF EH, BFRMIKXEESAS (JpGU2015), 201555 8248~288. B Xvt (F
). MGI36-06

- LERE. BOKE. ZERE. FRA#. LARE. & ©H— BB & BLEEREBERLOTD

DBIFRZFEIINFF v IV EBL-GSMaP DR E. BARMIKERSEESAS (JoGU2015), 201545
B248~288. 8k X vt (FEmM). ACG09-P02

- LERE. BOBE. EEREB. FRAM. LARE & g— BB & 0IHYSSEREETOY

I b DILF L & GSMaP, 2015FE % 2 BGSMaPHR&. 20159 A 1 8. REARFEZE (RE™H)

- XKHRE BORE. BHRRTEE TRRICHRET 2ERFEIE L BRELZOEIEMREE & DBER.

BAKZEZR2015FEMEARE. 20155F108288~308., RE&TFIV Y (REH). P389

- LERE BORE ERREB. FEA#E. LUARD & H— BB K 0EHUBSINVFFrx

WICK BEREEHEE. BEARRFR2015FEMFARR, 2015F10A288~308. RIMTIVY (REH).
C113

- WBOBE. BPES. NIES). PRI, SIBHE—. LERE, NEKkD, BEXB. GE7-5EET

WDE5RZISHKL—Y 3y, BE-RREEEROMRES~ERZRAFENSBSBEX T~ 2015F118
128~138. B#KRERR mARF v /IR (\EFH)

+ SIBHE—. RBOBE. VEDYBST—HI TRV BMFERRRR - KEHER. $590 (FR27EEHZE) B

RKUE—b VIV ITRRFMBER. Bty a1 [EPERICLIBIAKBEEEVE—bE I T)
20155 118268~278. RIBRZFEFE (RIEH)

- SIS — BOEE RRERS) LRRE ABHEA AHERBE V0 EH ) 8 SADFEARF CEReS DHY A,

5590 (FR2TEEHMFE) BRUE-—b VIV IERRMBES. Bty a2 [FHEMBN : 0 X
Hiy 8SEBETOMIILHOFPDIBAN). 20155 115268~278. RIGKZEZRE (RIEFMH)

- BABA. BOKBE. NMBE. ARIEEA. 00K EENE. BHFHA. SR RRE. ETAA

FIBERX. SRRl EFER¥SICHAET IRALTOURRHFR L BKBORFRYE. BAEIFEEHE4T
MERKRZ, 201651 88B8~98. ERBEEXRE (HHMH)

- LERE. BOKE. ZEREB. FRA#. LEARE. & ©H— BB & 0IHYSSEWNEETOSY

I b ZAVTBERMGETOBFIREE. GSMaP B LUVFEY I 2L — Y ERMRESR. 2016FE3 /178~
188. BHEARFESHEE (BHEM)

- BIRik—. WBOEE. LEBERE. BHBEA. CEReSICEIF20EhY 8SDT—FH A & HBBHBN.

GSMaP B LURIZEY I 2L — Y ERAMEESR. 201683 178~ 188, BEHERFESHEE (BHEM)

- WBOKRE, BPEB. BEKER. NMRILS). MTPRE. NEKE. RBINIR— 85 —% FEEE o

=

HEEF. ARBHE, RRRS), REBZEREN\Yv T —YOHES KUPHBR. GSMaP S X UVFEY
2L —5ERAARESR. 20163 H178~18H. BLHEKXRFESHEE (BLEM)

[RERS))

Koji Kajiwara, Development of above-ground biomass and vegetation roughness index algorithms using
SGLI multiangle observation and investigation of validation and applications, SEAE2 74 E thEkIS 1S €58
Twyar ERPIT—=9Y 3y T (TKPH—=FT> T 4 1#8), 2016.1.18-22 (FRRER)

« T. Kaneko, A. Yasuda, T. Fujii and K. Kajiwara, Improvement of the volcano monitoring system in east

Asia by using SGLI: preparation for realtime high spatial-resolution observation, %275 E thEkIS1EER
BIvyarvEaAPIT—0y3v Yy (TKPHA—FT> 3T 4118), 2016.1.18-22 (RZREEB)

« Satoshi TANIGAWA, Yusaku ONO, Koji KAJIWARA, Yoshiaki HONDA, Measurement for validation data

of MOLI, International Workshop on Vegetation Lidar and Application from Space (FEKRKZEEKESEE),
2016.1.6-7 (REBAT), p22
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+ Mei OKAMOTO, Satoshi TANIGAWA,Yusaku ONO, Koji KAJWARA,Yoshiaki HONDA, Study on tree-
dimensional structure of forest using LIDAR on UAV, International Workshop on Vegetation Lidar and
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