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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.
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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
environmental 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.
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LEDENRE U7 VT 4 T2 —IC K BRED 3R (405, 455, and 505nm) OI 70OV IVHEEK
BREOERAEREDHFELED T, £ FEICHITZZEOEAKSEZFAL T. 2 XBHENSPAR%E
WETDHEDRARLED., 10%UADRETHETEDZ LHFMN 2T,

JO0—\WEBI % 1T > - ALRE GOSAT DREMRARE B> (TANSO-FTS) DIEERAN/N> KD
AGVNTLBET—9%BALI-E A BFEHTIE. X5V ATLRBERIEFERDIFZS>HNEERLIUEN
el ENS. OHS T NIVDOEEEEICNR T, PRENSDBROEELZZIF TSI ENTREINT, £k
XGVHEREVTEEELEZ D500 GR-AAIARUP, B, /1P, 1 FRYP) IZEBLTzEC
A5, BFLI-EB Y, OHRENEH TIIHBP TE LR VEBIREHNEHNRE INT. FIC. IRV PITHEL
TIE7 - 8BICIBRERDPBELAFHESHHNROSNTce CNIFFT—THRAINIZEHEHE HLESL TV
foo E5I1C. BREEEBRRBRTTHMMIN TV IAKIEZEXET IV (ACTM) D74 T—REHEEA 2 /\—
VarviHE GERAZFALHREELZRE) ORBREDERELLEZS, A N=Ya VHEDOAN
GOSAT T—H DEFHEEHE LW S KBRULIEZENAN > Tce TDITENS. ETIICHABLEIRUPTO
BMEEDNHEBICEHEHDE RN SHEDRMAH D ENDIN 2T COXIICKRP ATV BEDEHE
BICEAHIHUWHREBDIZENTET,

€124, AV R LEZICHITFTEALTDKF - BBEEHIX EREDFHEESDERICOVNT
(BB F)

BERH B BIFTE 2 GOSAT (Greenhouse Gases Observing Satellite) I1C# & & TLV35 TANSO
(Thermal And Near-infrared Sensor for carbon Observation) —FTS(3 X4 > DAKRPRENDSENH 2 &8
95 EMNTES[Saitoh et al, 2009, 2012], KRPD A F (. BEEEINDICHVWTZBILRRICRSCER
RBENRARATHY., FICPIOPHIE XA D—KBERTH D, 7Y 7DKAPRENSIFEKRKRED X
HSUNBMEINTNED, XIVHRERDZ LI A IV ERBENEYBRR THI-HORETOCANEHTH
Y, MESHEICIIREFEEENKREZV, I5IC, APIPRPIFPEVZA—CRRICESEVWERRD
O, M ETREVEYENBZICLBICHEEXINIFENLBEH THY ., HETHREINESREXIONED
BELRIGEEIN., F-Z0EENEDREDEHHEICRIDOMNIDOVNT, HAICE DI (EHNRARIIESN T
W\ ZT T KAELTIEA > RICEBL. GOSAT/TANSO-FTSD#EFA/N RDOV1FO4 Y k [Saitoh et
al, 2016] & KR 1t 2 &% T T JVMIROC4-ACTM (MIROC4.0-based Atmospheric Chemistry-Transport
Model) [Patra et al, 2018]1D X &> T—HHRAWNT, X¥>OEHH - SERDEREEEH AN,

X1.24-11C. 41> FOBBEHTOX IV BEDSENHTETRT, ERINTILEVRA—2H (4-68). B
NEVA—VHE (7T-9A) Thd, RMADBEL—VIE0—NIVR AV RERDEERZIF-HDTH
). 150—200hPafhENBEE—VIZT A—BRICH S ERRICKZEBE XY DERE RRL T3,
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B1.24-1. (kK) FLECRA—2H (4—-68). (B) ER—2H (7-98) ICHIFBGOSATH LU MROC4L4-ACTM
D XYV BERED . RIRLTFHE TR S UFIEZNZND1 0 R L TL\ 3 [Belikov et al., 2021, Fig. 81,

1.2.4-21C. 4> FOHEBWRR IBIFICHIFT B2 A5V BREDBENHDORRINERT, 41K - AVIRFE
2 (c) TIIBENRA THUIGEHIR/N\A ZBENERINTVWDZENS XTI DREEN B, CDMBEE
TOTEXRE (~850nPa) DE#MAEIFILE « ALFBA TH AR DHTH S EH SR TISMRIDAICTRE X
HUMNBEBIEMICH D, Arid India (1 > RILFEEBDEZIRMNT) (b) CHWTIE X T DRESIFIBIKICS <
BVWHDD, LRRICE > TAIUHLUBRENSREREZSMENA LBICHEHXIN TS, ENEFHICEVTH,
GOSAT D5EERME T4 B NIES-TMO5 [Saeki et al., 2013](ZXHHRD/INS X H V- 3V BNR+DRT=OICEY
A—ERICHES LRAENBESMNIZBNI &b B, GOSAT/TANSO-FTS DEFHA/N RICKBERICEK -
THREN MEE] Sh, EDOBEICOVWTHEVRA—CRBEICHES LERNEL Y BILINBEBICARY,
MIROC4A-ACTMDY 2 2L —y 3V EBRESVW—EETRTLIICR ST,

GOSAT-TIR GOSAT a priori ACTM2E,
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1.24-2. a) 75E 7B b) Arid India (4> RILFEEDEZEMT). c) 1> F - AV I IAFHREICHF B GOSAT,
GOSAT 5E5%f8 (NIES-TMO05). MIROC4-ACTM®D X % > $hBERE DEFRY! [Belikov et al., 2021, Fig. 101,



AMRDARIE Remote SensingSEICIBE INDFETH S (Belikov et al., “GOSAT CH, Vertical Profiles
over the Indian Subcontinent: effect of a Priori and Averaging Kernels for Climate Applications”,
accepted),

WEE AR (0B REBEREEBOREMRESHEE (JPMEERF20182002) NDX%EZRIF TRiEL
Flt,

€1.25. REFIRZAR
(R E])

K[UREENAZ LB LR DD, HIKOKSR - 8% « FEKBERY AT LA BRI 2BEIRZOKRELREGTH
%, ZUTRBRZICHIT 2B L. ZOTFRCTREEZILIF 2BICMHLB SRV, AAREE, WL TFEKRS
CEReSICEEU=2019F11ABICKRL. [RE - KNRFZR EDHIKRELZNRE L, HKBANGEELSET
BIFE2RET 2. BEFARAREHEL T2, EFNICIE, BBRRAT—IVOXRSFHRP. 100ERT—I
DRIFEHFEICL ZKERRENZEHANRE L. ZOF2HE - SELTIFELZFRLTWS, FRIIC
. A== 21— 9%FBLIERES I 2L —2 3> PEMFEBEEHEL. FRHERIOREICIET—45E
LICRKRIN DM BEERFBET 2, HERRIF - SHHERZ - MEBRRICEIN0HTEMARICEIY. FTUWRET
BIRIZAI VB C EEEEL TS, I TIF2020FEEOHENS. SHOBRERST 3,

[(KREHBEY I 2L —Y 3> ET—YRMLICK ZHEKIRIE - KEFRICAT BHE]

pli: N wﬂizgm%gt&bné‘*ﬂ%ﬁw&m BREDBUVWKKENHRPTHREL RS> TS, BFED
FOICEM K - BENRELTHY., TERICHIF2SATERRFECRANHEELREBICHLWLWEIAT
&3 zzl_'ﬁ‘\b//\ﬂ(%@/f_\,% KX FABEEBLEL. FRIBEREY FLBREREICKZHIE - BRONERTD L
E. BELUAROERTHIHD. ZNETIE, 7570w 72/80Y [R] ¥ [EE] I(RRINZKBETEH
IC&Y, HRESEDEHERE - ARRENE S TS, KFEEIE. JAXADR—/A—O>FEa1—4 L TRER
INTVBRIKERK TR AT LANEXRA (https://www.eorc.jaxa.jp/theme/NEXRA/) DY AT LDEEL
PREAILERE U, RRRKFROARMEICIE, (i) R/NDVEFERT BTV ZHIVIRSTEREEM. (i)
WHEE - SHEERILDT=HDPILTY ZLEREA, (i) T—IRNLAERZED BHMETEIE. (v) [RICRK
SNDHIKIRIEBADIESE. (V) AZ—IR§EL L 2FEHUNEERT 2T —FNIBL EDRH - BN HE
THY, EBICEELEMBARICR > TS, JAXARTFHIL, Kotsuki et al. (2019) CLBERI T L
RRUBLRBEERIT. 2020FEICIIMREFEDHLE1—RNERKRT B EHIC, B - FEK - TRK -
JAXALHBTTIL AV U —=R%1Tof (®1.25-1), Y RATLOEREEERIL. FHELHHERKI VY - T—
SEEBIERE N STIVDDELDTH S, RIFMRTIERVWHDD, BEEZH Y7L DODOLEERERKITTL
3RbH, AEEROBIN S IFHELE L.

R mMbeamm @ ik 5 HAKT LA
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YRAE

FRHTHEMEAN
HRF—2 RN ESHROBATE

- [N~ pasg - h no#

NEXRA  NICAM-LETKF JAXA Research Analysis

AL JAAD web TS HRETDUTILS A LERATEE M-
W CTURA GL) WRRTURA S S~ F =S REAR T —LOZNAL
e R i

1‘ iz,
% 'H*Ai@it!é“*fkﬂﬁf’ 2 CH
1 LEARL. BAI T4 - X R ERATETSN
EZEIVLEREAR T
FERBYLRES

£, 5 BkE OOt
EFETIREMALT
TLHOT. TEMRAFL

BLERAREGYET, A o
LERETEMBN S L - F -G EORAMMIRSATUSERERDIZ,
xﬂ”!?lxbtvéxﬁﬁ!x#{w&mﬂﬂcL £ mEMLRA L
T.o4% A-t-arda -7 TES ERCTRATROESIERLER

1.25-1 JAXAZR/NDY THREPORZ TR AT L NEXRA D WEB
(https://www.eorc.jaxa.jp/theme/NEXRA) & IBHf « FEK « RERK * JAXAEDHFTL AU J—2R (2020
F8H208 ; FEARHPKLWSIA),



[(RERZBICLZ2ERRMMARESEROREE]

BAHAHREFBE (Convolutional Neural Network; CNN) [C &2, B - FEBRZHBOBREEZIT o1
BHNZEICL28RARMITHRNRMARBETH 20, RWBALRBRCNNICLZ2ZEZNSDERARR L.
BEMULEICHETHDZ ENDD D7 CNNIZ. BEHNSD [EBANRFEBUNI—2] 2RBDF. ZhHEE
BONIWEDRURIFTEITD. EE2RFRVICEMTHY. COFRIIFEZIXFRAL EDHBETERRL <
RiBEIND, ZO—AT. BRAEZRNTZREICIE. BMANLBE/NF—2] (CEHFYARBNLERNE, Z
OROHY ICEREEEIRZIDVENHBDEHN. CHIZCNNOLLBEWABEELTEIRIICKRDZ, ZZT, &
R - IERBBROFHESX 2 RTEMICTYvEI LT (B1.25-2), ZORHELXTATIHLLERA - L
BAERBERFEL o ZOFEMFEMCOVTIEZ. ChDSHLDT-OXRBTIIEIET 50, COREEICEYE
BRREOBERELEZHERL TS,

COVWS T RBEMFBOERNROSN, 2021F4 AL SKRRT - [RRMEFE RBZEHME2AL
TB2T—YRULDEEICRET IR 2 EHZHRMRZNEHEL o CORBARTIZ. ATEHEBOFE
HYERBZE - BHREBCKIWVBEMCAWVNRZEZBEICLTHY., 3FERDRELEZBIELLHRAHAERL
BoTW3, [RZICENBZHARZEE LT, (BOLEOHNBERERKTFRISENEDF v+ RIVDOER] (X
RELBFrATHY., COHBFRELEL CTEBRICTEDEZ2RRITFRADEMIBFIN S,

%E?E”Eﬁﬁﬂli 2 Xuik

10 0 10 2

125-2. (L) REFBRBZAVERZHD 16, WWRFEL 1 FOLENEEMETRMIVBALABTTHY., REF
BICL 2 8AKHEEZ _RIUEHEZRBICTYEL JLILHDTHD. —RAZBICHITB2HFVERBEKR. BN
FERBBRTHY ., 2BEMHOIEEZXFIL &5 &L TVBHRFNRTENS,

(BREAZRLT 23 L WEIBFEARRE]

RETFHRARDTFICHENT, BHLTIRUBERBS T CEICKWRBERBERER VNS T &ld. —MRICKD
SNBEBRTHY. ZOBRBERARDRPLED T, COWRIL, HBWLRHARTHY. EXNICHAERT
FRZHEAL. ZORBEEERT 2HFEERFA LI, ZOLT. GRNHFEETIVLorenz-96 THFENDIR%E
RIFL T,

R<AWSLNZT—HYRILFELETKF (BRAERAIVNY > 7 4 )U%; Local Ensemble Transform Kalman
Filter) (&, S FRTPUYTWVEBRAIVI > T 4)v5 (ETKF) #fE<, —RICT—FRALIZ. ETIVE
R & EHZERDRICHRESEN. ETKFIZZ> Y JIVEREBAEROBICREEZE82, 7Y TIVERIIZT
U TIFBRIMSBONZFHRIEZE Xb) ICE>TERERLOSNTHY., COFREHCK>TPZUH > TIVER
EETIVERIIBIAND, ETKFIE. ZORBENDP T, 7Y TIVEX P2 TIVEBOT e BBEDRET
5%%ﬂ%5(EumewﬁﬁNw%ﬁ%fLﬁﬁWEﬁU5h57>ﬂ>7wﬁﬂ BRI KL W HDIRVEF
IC. ETKF D T@IMMNDEEBIBAFHE I, BDHE - m%/?UX/Fh%b% EEBEFMNITTRUL
Too CORRBIX, T—HEULARII2ZT 4 TSNS, BIDE - BLM4 20U X2 MIXFT B0
EfFE5Z22H0THY., BROICHENSVWEEZ D, CORBERRRT 27HIC. BILEHZICLICESN
DFWMIBEIC, [URMBHRTFRIBEZNZ. ERBEHPHOS U IV EBNIELIHLVWFEEERL .



Lorenz-96 ET IV A RAWT=RERICK Y. COFHFEEN, ZPUoH 2 TIVENRDPLRWEOT—FBILICIERICERT
HDENTRENT, SBRERARRTETNEBVWTRIIREAEDHSZ T, RAXHAEELEFEL T2,

Definition ~ SX° /[m—1= 7" (HZ') R 'HZ' = CTC"

. . . , ' -2 T -2 _ T
Analysis Equation elgenvalue decomposition RH'P’HR " =EI'E
T

(Fj‘=l+(Hzﬂ R 'HZ' =1+CI'C* =CI+1)("

by Byl Cigenv: "mi E itud -ior .
c>Za _ Z (,(I tD (, (1) Eigenvalue determines amplitude of posterior ptb

(e.g., largery =¥ smaller analysis pth.)

rank[(HZ”)T R“HZ”J = min[ /idim, flens, fobs] 5 usually #ens

(2) the number of eigenvalues of I = #ens

Sum of eigenvalues of S = trace of S
(3) sum of eigenvalues of I = trace of R 7H'P’HR™* (fixed)

% 1: Overestimated eigenvalues if #ens < min (#dim, #obs)
(i.e., overconlident & undersipersive)

% 2: Underestimated analysis increments since K=P'H'R™

X1.2.5.-3. ERDBERFROHIBNIEME, ETKFIEFRIBHIC L VB SRELENHETMNT 3, 7o TIVENBAIZRE Y
HDIRWEFIC, ETKFOPTEINIEBEESEOBRENBRTMIN. BYFE - BDA I U XD MIE
N3, IETBE/PDIFHIZ. Kotsuki and Bishop (2021) HS3|A,

€1.26. [RBETRICEAHBIN—FvIVSKRS MY (VL) DR
(MHF. BOER. BE&aF. AT DHIES). LABFE. MPRRB. SIBH—)
(=]

FSHEFRR - BBLHRR. EREETIVOLERTOBREBZOHLUVVKRTICEWV T, BESESHOESR
T—HERBAIRHET—IDORE - BB ITIRHIEARII 2 ZT A AOEHMDALS T, HEADBERE
TOBERINS LEENH D, COULESNS. HEKBRROZHETIHEIETRIZ - REMREZHET
BARERR - AR 4Y— RRRZATEEHAER (AOR), BEHEKRFEFHIMMIKRIRMAER ISEE). Rt
REARBEZHMA L ¥— [CAOS], BLUFERZEREUE— MLV VY ITHRET ¥ — [CEReS])
HNBREL TREBHARE N\—FvILSRSMU S UITVL) 2FL. SREOHRERAREELETNUIHE
EHREE2007TFEELUNE - BEL TITo>TWVWD, VLE U THIRKRAZEICREAHZ2EB AL EBICEY A,
HIKCREEL A Z 7P F 7, KBRA ZO7F 7. HIRBBIMES X7 L (GEOSS) EDNHENBICHIFHEER
BICEBMAL T3,

CORHEADP, CEReSIIBRIUET[RBET —IDNE - LS JURM. SLIUVRESNBILERREGE
T—HDBEK. ERERETIVHEOLOOFEET —IDEWEM. SLUVRRBBO-ODOESEHEMETOT
AP

510 2 FETFHHIS)

CEReS TIZVLZIEE#R(T VLI, VL EEKEE DRBDREZBH> TS, FEE L TIE PRHE
X THIBUERKBET —FIBHONIE - REOMBEICIZ., FHEEEEOERES|IZMETTHo>TLNS, LH
LBLESREE2T—I0BLZNRYUDVI— 525020, T—IN—RAEER (T—FXER) LLHLEH
L. IRORVVEEXZTHOIBHEL TS,

SH2FEF4BNSTPRIBEBEN VLI E U TIAXA EORC KW BEHL TE oo MR TEREEL
VLBERE UL TVLEBSSLUHESEREL (1.26.6),

€126.1. BIESKBET —IBITMDRET —FURE - I8 - 2F
(&80, ER[(T—IEZE] 218 1P
VLEAENS—BL TBERDOMTSAT -GMS - O &EH W 8/95, KEGOESY U —X, BRMMETEOSAT,
BLUPEFY2Y U —XIIHL. BEREETERERNERZRELTY Y K T—% (gridded product) O ftp



NEAEMFEL TWD, oo VEDYBSHEIUFY2RE -BET—IDEVPIVIALTY Y NETE - B
ERL - Fto DNBDEEEZBEMLL TW2, BUPIVH A LAIEE L TLWRLWMETEOSATEERICEAL TIZ.
F—HEBNDKELVMSG (Meteosat Second Generation) IFChFEFTEY 3> TvIHERBL T —YREEK
., 37yANEBRELTLTOAT—THNULT7—HA T%T>TERH. 2018FE KLY EUMETSAT DA
RR—F I EBL TEET —YEEICUEBZI TV,

GOES £ 3ttt (GOES-R, GOES-S) ICDWTH2018FE LY TF—497—Hh4 JICEFL. T—HEIE
BELU7—h4 TRBOEEHSE. ERANLINICEAL TERETLTWS, R1.26.1-1ICINEFTOVLEHT
INEL TERBUERRBET —IND—E%TT, EEREN/N\—FTBHTIZ1998F 4 BH5 (Meteosat MFG5
DA REFEEFICBHL THS). ZNLEITIZGOESIZ1995F M 5. Meteosat-ODegree TIlX1989FH 5,
VEDHY B TIEIGMST (1981F) NSIREICES X TORBPEANH/N—ZhTWS,

®1.26-1. VUEBICKWIRE. B, AFENRSINTVIBERKBET—5—E (HH3F 3 AXRRMT

yr—; /h= NS -
AR L RURFENE - LK <
- ftp://hmwr127 cr.chiba-u.ac.jp/ T&MH e .

Asia 1 GMS11 GMS2'! GMS3™ GM54 GMS5 GOESS MISATIR  MTSATZ H-08
(HIMAWA =~ 198103- 198112- 198409- 198912- 199506- 200305- 200506 201006- 201507-
RI) 198406 198409 198912 199506 200305 200507 201007 201507 Hie
Asia 2 ftp://fy.crchiba-u.ac.jp/ Fy2-C Fyz-D Fyz-E FY2-G
(Fy2 200605- 200809- 201512- 201902-
Series) 200809 201512 201901 Wi
Asia 3 ftp://meteosal.cr.chiba-u.ac.jp/ 724°, MEGS MFG7 MSE1
{Meteosat EUMETSATT —& U ir—micih, 199804-200702 200607 - 201702-
-loDC)  IPHIRIC £ A4 201703 fioFeS
EU-Africa MFEGA MFGS MFGE MFGT M5G1 MEG2 MSG3 MSGA
{0Deg) 198912- 199402- 1599610- 199806~ 200401- 200609- 201212~ 201802-
193402 199707 200212 200607 200812 e 201302 IR
America ftpe//goes.cr.chiba-u.ac.jp/ GOESO8 GOES12 GOES13 GOES-R
(GOES- 159409-200303 200304-201004 201004- 201712-
EAST) 201801 Wi
Pacific ftp://goes.cr.chiba- GOESO7 GOES09 GOES10 GOES11 GOES15 GOES-S
(GOES- u.ac.jp/ -199509 199507- 133807-200606 2008606- 201112- 201812-
WEST) 199807 201112 201811 Wi

Gridded 7047 b DFREZENTE Y. V20190123 ANDIITIZ2020FEAEFE ML &> =0 BEHDIC
BL THEIZRT L. B7EM Version (VO1: V20151105, V02: 20190123) DEA%EHE PIV S A L THUIB
1TV, AL TWS,

€1.26.2. VLIZEIF B SKYNET DOEERE
(N I(ZD)

SBREHFAICKRANDAERMEZDS5 L. BRICLVBELREEZREFTAIRPIZ7OVIVICDOVT,
CEReSEEMM LV E— b2 > JHRAMICH T 2EPRACRIERHUN S, SEROTL AU RIV—IC
BN BEIFT-RANREET. SKYNETOBAY A FOI7OVILAENEZ (Aerosol Optical Depth; AOD)
DREEGRT—4 (2011-2019%F) %#@HLI-E A, EXKH1 %DENESTAODHEAP L TLWBERNRLY
HaANf, MODISEET —4 bREBDBMERERU T 1. PEKRECBARTIILEICHT-> TAODDE
DYLTWBRI EBLDD DT IHICIE, BEABICENSAODHSVEEE (ShEx AODNIV N EB[FFT) M
EELTHRAELLTHY., ZNHBARTERUSTHENRETEED LN AN T MV I MY -S>
G50V aBRFILBETIVREICKY, TOAODNIV K FHIBBTRDSELEICE>TEL TR Z ENDH -
T2 2011—2014F £2016—2019FNE 4 FEEDMODISHDAOD F—F HLEARTHT=& T 5. AODRIL b HY
A7 LT WBDOIA KLY BERIDFEPVEEDANKE L R>TVNB I ENTREINT,

SKYNET FEYA FDRANA SV T A= —D15FERORBAHRAN S, XRIRET7OVILOHBIICHERE
ENTVBRRIRA > TR b O—LIEHK (AAE) 258 LT, ZORR. FTEORKPICETZYv I Hh—RY
(BC) ACH TS h—Ry (BrC) NEELTWBR I ENDH o1z, RIS, ZDBrCOXRIREEEEN
ICEFli g 27 IC. BCEBrCOXRZRHMNDEVWEFAL T ZNZNOXRNOI7OVIVAEZHEI
(AAOD) %#3K&Tze CND&S572BCEBrCNHAAOD NERI(FLTHARTHITONTEIA. BHORICAWS



BCHAAEI(C, BHINREPCEEMKDEAUNSKOTZEIMEBINTH Y., HFRFE D BC DXZRFMEL B
[CIERREINTWEN D oo RAR TITHFDBCOXZHFM#RIMI D HIC. BCHAAE %= ZDiiF DR
HERAINSKHT- 5 Z TBCEBrCOAAOD # BT 2 HEXHE LT, CORETEITLILFERIE. BUTFE
DEBVR TR DRSS - FETROOSNTETHARDOBREEE L. AARTHONTRBRIZETHD
ENERTE T, EBIC, BHLUIRESED3I40~870nm(CH LT, £AAODN125%(FBrCHFS L EH
SN, FEICBEWVWT, BrClEI7OVIV2AEORRRICERTERVNEDEEAXSZ TR DD 2T

SKYNET FEH A MIBEWTIEET. ANA SV FA—=H—IC&BI7OVIDHRZINSA—FDAS LT —
FIZHZ. MAX-DOASIAIC K 2T 70OV IVEEIRI (AEC) NEED. I5ICIE, HROPM,ESREL
BCHOEERENHAHRRFICKIEL. FICKNMATOERRAZFAL CTINE TICRVGEFALRBIT 2T oo R
NASIF XA—H—EMAX-DOASEIC K 2B 2 AENHE. KRPOIEEECSENTOBRREEERE
L. SEO0— 1kmOB/EFI7OVIVAEZINEZ (fAODpc) #8H LT, T§5&. fAODpclI2BED
BIFI7ZOVILAENES (FAOD) LU HMERDOPM, . EERELRBEAT B ENDN 2T, BRI,
SE 0 — 1 kmOB/IUFOXRRRT 7OVILAZHEZ (FAAODpe) HL2SEDHMINFOXRRIRI7ZOVIV
KZHEZ (FAAOD) &KW HRNDBCEERELRHBETIZ LN >Te TDOFAAODPc & BCEER
EnE&IZ. BT T I (MERRA-2; Modern-Era Retrospective analysis for Research and Applications,
Version 2) ICLK>TRKBRINDZENERIN, ISICIEBCHOBEXRIHBERLEWVEEZRT LD
Photce BAEF. BLWSNERERBEAUSZED SUMERRA2OH W IEDBEMEXIF U, . 9N
ICHTBRHABRRT7ZOVIVOREZFRUER., 5I1C1F. RN SVF X—5—EMAX-DOASEIC KL BE)
BEANSLVEBIMEBE T L2/ L. CNSOFULWVARIE, FEH S DOMKRITEDPM, > BCEER
EDRBHLYDINFE TRV D% TaEL T2 2 ENEFIND,

MERRA-20) AOD & KT AAOD DT — H B D1REF%, 2009—2019FNSKYNETER A 4 b (F4) ITH
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Applying MWPM to SGLI aerosol analysis: Kanto area
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172,
VE—PFEVITECSERAWVEBTREDIER. BLVVE— MV IV IFERICLZBHRAT—ILD
KERBEDTR,

OFRFRE: FO—r&FALAEYE—bEVIVT

(Proximity remote sensing based on drone observations)

s RIWVFITHI—VEEBREEFE - ESEDAE)E— MY  JEME®IL. VE—bE P2 T%

RARBREICHEE 270N DNV EERL THERET 5,

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. Study on spatial information system that nurtures the disaster

and environmental literacy.



(FARAT L ST 2 FEDHR)
€1.3.1. BEFRROI-ODYTE—FE> P> TEGIS - BI2ERESRHE
€1.3.1.1. BHICHIFZLTEOFEET=SIV T

ORREEBE)

BilCHEWTIE BN B L LIBENEAX TSV JTIUELNHZH. ZhIEUE—b >V THilT%E
RWTEHE ST 22 &ENTE S, AMETIE, Landsat-8F2ER. BMAET —4. RRENN. S IUHEHH
SHEERAVWTONET > Tco RtAES LURRETHEONAT—5 L E2EREAAEHE THSEL., #
EAEQRAETIVEBEL -, SNESDETIVIE. TFKDETREFOENEHRBPTI2ERE LT, Rithe
KBADETETIV (leaf models) ICETDLVNTILVD, 5TEBIEE LT, 3DDBIHEMR B Landsat-8FH2@EIER%E
BWT3EEY RSN, SREOANTHONT, TEKDZ30BEICEINL 72H ERFIMETH > T
NOERRETFIVE, TEpHIZ4.49~759%4& B L. BMETIVTIZ4.66, KBEETFTIVTIEZ6.62TH o7, 18
ZAHFEIR D, B ETI D LEPHIF2.12~647(CET LA KBEEFTIVIZ449~759C LR L.
RMSE=1.40, PRMSE=24% D¥EE THRE SN, TEpH, TIFIESD. TBEKDOZEREERIIEHETH B
A ML ANIVIEEE, B, BEZTK LT, BMTETIVICE D &, TipH & TIBKD DOBMERIL. KBt & 8
iHIC BT B ENZENBLEDEFE (R°=0.08), #VENERFE (R°=0.82) &#RlLT, 8 118 pHNDAE
RlE. IRTOETFIVTHVADERFEETRL, BTEFIVTIITEEND & TEHDEMRIIDPIRENADEFRE
~U7T= (R*=0.35),

» Mochamad Firman Ghazali, Ketut Wikantika, Agung Budi Harto, Akihiko Kondoh (2020): Generating soil
salinity, soil moisture, soil pH from satellite imagery and its analysis, Information Processing in
Agriculture, Vol. 7, Issue 2, pp. 294-306, 10.1016/j.inpa.2019.08.003
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1.3.1.1. FARMFRVOTIBKDIEDHERR (Ghazali et al, 202005 51F)

€13.1.2. BERICHIF BXELHIHRAER EDHBREICET K
(GERREBE)

FRAETE, BER/MRETNLAEMK T, BEEDIFRH., REKHEICET IMRPHERDUREMRD
ERENBDODADRHLREFEEE 2 EEL TRIEL oo B PHEHRAER EDHBERICK Y., BEIETRER
FREDERICEHIRBEZMRT 2HOD—EDTEN LR Y, ERMS BIHB SN, oo WAREER
ZPLEUVEREDRRTIOTS LTI, BER. R T 4 75, MEOREICET 2HARAEL EN
Ihh. ZOMRICOVTHERNRTWNS, CNESZBEFX T, BHESRESTRRBERFIRNEELLERD
FEREBEFRDBEDHWHICOVWTRET %, oo TNODFEHZBEL T, EBDHREBHRRICELL
W3,

 T. Yasutaka, Y. Kanai, M. Kurihara, T. Kobayashi, A. Kondoh, T. Takahashi and Y. Kuroda (2020):
Dialogue, radiation measurements and other collaborative practices by experts and residents in the
former evacuation areas of Fukushima: A case study in Yamakiya District, Kawamata Town,
Radioprotection, Vol. 55, No. 3, pp. 215-224, 10.1051/radiopro/202006 1
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1.3.1.2. UAEMRICEIF2SBEROBZELEEMPRNSD
P 7O0—FDZEE (Yasutaka et al, 2020H 5 3|A)

€13.1.3. 1871 /0—0HEEERICEET 2HE
B &

S[UFRBEBILDFET, CIHTEORICILHEIKRTIIEEDRILEFRENKIBICREE > TS, LML, ThET
NDET A, FLEBEHERRER E DHABBRRICE > THRICHBAINTEST, L7z /O —ZLDRE
EFRICIXFENH D, ZZ T AARTIZ, BOBEICHEELSSZIIEEREYZNER THS2HMD 7 /0
V—ICEBUT, 1982FN 52015 F TOHRBICEHENSBONTARIANABB K TH (SOS & EOS)
EAWVT, b¥RODPESBEME (LB25FLUAL) ICHE VT, EOS & BENDSOSDEE LN, SOSD
RBREZKIE. BIENDEOSHZE{LEBEIC (P<0.05) BEL TLW2BENLEDND26.4% T, EICIHEEKTRS
Nt EOSH 1 BET &, BARDSOSH05~1.0BRREEL NS, SOSNEAEESHNEOSNDEAES
EEEL TWBTREMARE INT, —7. BEDEEBRTIE. SOSIFRIFENDEOS LBLVEDEFHEREEZTRL
(I EIVDI103% TEE). BNTEOSHEATSOSICIEHFEWFTSLAVWI ENTREINT, E5IC, B
s TIXFEOS DL Z DEDBRE 2 (Chiling Days) OZELICIFEAETS L TWRWI &, dbAMIE
TIFBHTBOEHENSRBRICHE <EARL T2, SEDHAERTIEZ. EOSHH A I > JH, AEMEOD
36.7%ICH VT, BENDSOSDEEMELD—E%E AT 2 IREMNTRE I NN, ERR AN XL EZRHTE
TRICIEIEISRBIARNDETH B,

» Miaogen Shen, Nan Jiang, Dailiang Peng, Yuhan Rao, Yan Huang, Yongshuo H. Fu, Wei Yang, Xiaolin Zhu,
Ruyin Cao, Xuehong Chen, Jin Chen, Chiyuan Miao, Chaoyang Wu, Tao Wang, Eryuan Liang, Yanhong
Tang (2020): Can changes in autumn phenology facilitate earlier green-up date of northern vegetation?,
Agricultural and Forest Meteorology, Vol. 291, 108077, 10.1016/j.agrformet.2020.108077
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X1.3.1.3. 1983FEHN 52015F £ TOHOMREAGBL B (SOS) DML > K (@) &£1982FEH 5
2014 F TOMREAIRTH (ECS) DEEEMML > K (b) (Shen et al, 20205 5|F)

€13.1.4. BEEXBOGRE=S4U>T
B ®

B} (Euphotic zone depth, Zeu) (Z. JBFDEMMIKILZN TOLRAPERBROARICEVTEERKRE
EREELTWS, BI2YUE—M Y2 IHE. GENN DORREARENZHBZ TS0, ZeuDNH%x
FANBTODEBEBIY—IVTH D, AARTIE. KRORFE (Rrs (1)) HSEEZeuZEH L. 3B (BS)
EEE (YS) [CBIFBZeunESHEZBASMNCT B EE2BHNE LT, COBNAERTBOIC, BARE
EICIRE SN TIRMENN T —FZAL T, Rrs (1) IZEDVZWLKDHODARY MVIBIED Zeu #HE T B EE
HMEL. RERARI MVIEZEREL TZeultEETIVEBRELE U, 512, TOETINVEE#ILEEA
X—=Yv— (GOC) OT—#ICEAL. ZeuDZEREY - FRENWZEE AN, ZDHER. R2. RMSE, MAPE®D
BIZZNZFN0.843, 4.42m, 17.9% &Y, FHULW ZeulEEETIVIIRIFICKEEL oo F 1o, BEEEDEED
AMAICEVNT, EEICE ZeuBHRBI SN, EFICIERHEL Zeu BN R SN T, HBYOBZREEHIXIC
SO TELRTI2RBENEDREN. ZeuDZERY - HREANEHDERBERATHDIEEIS5ND. CNHDHR
(Z. BSBELUVYSICHIFZ—REE, RETTVIAR, BEEBREDETILICEERBREZRHTET DL EBIC,
HOKFICHIFRBET—IDNSD ZeuDARICEZICEATEZERALRBFELZRHTILNTH S,

+ Shengaiang Wang, Jun Lv, Junwei Nie, Deyong Sun, Hanwei Liang, Zhongfeng Qiu, Wei Yang (2021):
Dynamics of euphotic zone depth in the Bohai Sea and Yellow Sea, Science of the Total Environment ,
Vol. 751, 142270, 10.1016/j.scitotenv.2020.142270
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X1.3.1.4. ARIL—LT—IRUBXBOEFEEIHE (Wang et al,, 2021H 53| FH)



€132.1. BHLZ2REZBEULLKEZTHECEKE L TORERRKRICB T2 BEHEF ENBREASTEE
(REF5)

ARRE(Z, [RZEFDBEILRTHDRFRREFEDHTHRYMBAZREBLIA > PRI 7PERREL T,
[RIEZEDBEISK THDIBRERRDA > RRIPICHITRER%EL TERMNRRETCORNZSREICEM
T2 & LAUBEIC. [BERRBEDPZTH SIEBEHIEZ R - IZEYTHITOIRELHT L VVEESHE
FEEBRULHSERE TS CL2BMICUTOSHERBE TERIN TS,

(1) BEFBEFEDNEE - ERDT-HDITHRELDESE

(2) BEHH., HFRY., LN RBETHMBFEDERE

(3) RITOFHBEF AL H-RIBEHDFEADORESRUVHAR

(4) FHI-REEFHHFENHERE

(5) HBEFEORES S VERICEABT D F v/ T4 « Ta4XOY T X b

BEFEDBE - ERDT-ODBEREBOEBICHEY. RIFEICS|IZHREIBEZRAIBERONE - . KBEE
BGISOEM. BET — 2RV TKEBERIHOIBEZIT > T—IHBOERNLBIV—IVICDONT
Scientific Committee for Damage Assessment (IBEFHHRIFES S : LITSC) FNZICHWTEHEZT
Teo HBEVZATLORRET—FERICHT> T, AXYILOBOHEZEV AN 2ERTIVNENHY., ECF
TOHAEHEZEL TIMNIT—F T EICHRICTABREBRNDBETHDZ & HEBUNDOHAREN T -5 %
BWBISEICIE. HFINNBTHEIEREDIV—IERET B ENEGEINT

UAV T =8I/ X—F DRREICHER Y. RRAMZ TH—=/\—(C &K ZHKREERDOEIHRER HEICDL
T70M54 7%EHL. THICED N T2020F 1 B2788 & U20204F 2 B24B (K EE DBS & FHEL
TZDBEMME®ER L. £z, FIEOERVBEREADUAV T—FEFBICOVTIE, EBYZ27/ILD—EB
BEHNNKETHDZ ENBESMNIR ST,

MEREEFMFEOBRICEVWTIE, SART—FZANT., SIEHEEWRMFOKIEBIEBBESHHES X
TLOBRICWMY AT, RENICBONTHERENDREREZIZIS~6BREELREL O, BEOHET
E. T—=HDF 7> O—RHSENE T, BERUNIBIZILTPYthon RV U M TIT2>THY, RTVa1—5%
FAL-BEB#HENEEHLICRYBATVWIRP THD, TIEOEBEFEFENBRICEY. ¥Ial—
VIVETNICVE—bEIIOIDTOTSLTRREZMA. HIKKPHERENRE21ToT. 7075
LERBOKBEEESZBICERAL THARBENSONDZ L 2B L, KSEBETMF ENDBRICHEY.
2020%F 1 AR~ 4 BD Sentinel- 1EIE2 7 — % DB = MEOVICEKMEL . HKEEDILIEEZEML 7=, Sentinel-1
T—HICDWTIE, HKEERID2018FE 2 B17BE K HKEEEND2018FEI /1 BOT—9%2EAL B
U EVMEELAEEZRT LT, MBEBEFMEFEADEBRICEY . EFEISSIEHRVWTEI v IMDOTA MY
4 N EWRIC, ERHAUBESEEREL TI0HRBMR TBLBHKEE. EEEHE., UAVEBROEREBEF&E1TL\.
BLB#WERENHEM 1T o1z TIXODEBEFMMFEDORERVRRICHEY ., BITOFIEDOFHBHFEN 7O
JIVICUAVERRIZ IR TeFAIC DWW TR 21T o 1o MITOFHHIBIR & UAVIC K D AIBEREZESHED L. tb
BWLV\VBEREEZ—EICHETZ 2 £EZ 5N, SHMEFEOME 7O DNV EER UIRRE 1T 2T, KEESFHE
FEOMERVARICHEY., BB + TMDISTANDTT > TWBHKICK BIRITOEBETFMFEAOAT 2R
HI-RBEFEEORSICOVWTIRITE T o, 2020F128238ICA V54 > ThHESNT-5E 6 @SCHKE
ARRITH N Tintegrated method ICDNWTEHEEL oo ZDFER. Integrated method ZfEALT- b 54 PIL %
2021FE2 AN RET R EN T =T AV N—ATTEINT, RMBEFMFEZOHEESRUHARICHEY., &
BEDZEHI Sentinel- 2B 2 T — 5 AW HERDNRAMEICRET 2R Z21T oo oo Y ¥ M DISTAN
NMT2> TV BRITORBEDBETHMOEFEORNST L2 BERE T DL L HIC, MHRBEFELH{ELTHMBFEE
FIER%ZEH L. £6LBSCHORRENBRICHENTEHHELZT O

HFEOBRERBROBEAARVEREZERL THELICBREINIBETFMEFAICHAT IHERELFTET 25
THDSCx#6 7 BIC1BDR—IATHEL TEH. J0FADELEICELY 20205 6 BFEFENRSIEP
lEER>Ts UNULSBIEKVEERRIIAZI—V 3 5 RZ2VEUNH D EDERNS, BRARITIN—TE
I TONFEE12BHNSEKIEL TWD, BEREHE - AR 4 —BROEKLICEY. RI-IVERIKE
RAOBEMRR L I —DEWPAIDPICHFH =72 705 S5 L (Geospatial information and technologies for the
integrative and intelligent agriculture: GTIA) A& SN T=,

BEHOFECRIENRRERVEERRDERDICHEIENRREZENE LI XIZRHMEDLEREZ. 1R
ROPROBEPHREDERBICEDEX, IFEICSIERERETIFETH > LML, JOFBOFEET
2020F 3 AN SRMADEMRV AL F—/N\— b DBERADBENRTEEL RS Tce COELOBRRT T
Hoteh N\ R TV ODEMZTV. BEFHEETHBEY + TMORZ M F TH—/)N\—ICFL T, RiAE



TF—=IRBDODT LS4 VMERTOIREDF v /N T 4 « TA4NOY TAY NEBIHRIEL 10
KR (E, H28EFEE JST/JICA KRB ZEXNCEBRRIZRMEH OIS L (SATREPS) ICHWVWTEMES
NEHLDTH B, 2020FEICEHEINETOY T FPREFHEDHRESTE TS TASHE) 2ZF 1,
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€1.3.2.2. KIBEBEFHHEN =D Sentinel-17—4 2B -BIEBDHTE
(BFEBE3L - ABFE - ARIHE#S - Gunardi Sigit + Budi Utoyo)

KEREFOWOEBRT —Y L HERE L IBELRERNH D L. FYETIVOMBBOREICHEDN
WMETHBIZENS, TAMSA N TOKBOBBRBAPLEBRT -V #BIET 5 C & IFBEHOHFEANDBEEIC
EFRTARTH D, AFETIE, KIBDEBEFHARET 2 L THELBIBEALMET DHEEBEL -, XKkt
HEA 2 RRIPHIOE, B+ TMOFATERMXE U, Sentine- 1B ICEE SN -EMBAOL —45—IC
SO TEONTEVHREDERMILFRERT — 2 ERAL . HEAZNDRELXZEL THEBELZRANTER.
BRINT—I DB, ARV IIVT1IVIDBERA. Bi7 4 —IL K DESEANBEGMLICBENTHDZ &N
SN ST, BENELERZHIC, WREEH TEONTAFHADERRLRS 3BENDT—HICDONT, &5
BELRBOAFHBEREREWELLE. IRNTOAHBDT—FE2BINICERLTZ, TAMNSA M TEONES
BSOHEBEE2ERYAERRELEBRLLE T A, 2018FE3 AN S2020F 2 B X TH 4 SR DOHERE
DIEEREIHNS~6B8THY. 5. 10, 15BUADHERE=NEEIZ69%. 92%. 9T% LHEINT, B
BEHEDRERIZ. BiEENI10~158THAREBUENH D LN ERINT,

Naohiro Manago, Chiharu Hongo, Yuki Sofue, Gunardi Sigit, Budi Utoyo, Transplanting Date Estimation
Using Sentinel-1 Satellite Data for Paddy Rice Damage Assessment in Indonesia. Agriculture 2020, doi:
10.1051/
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[2] HEWHE

2.1. HEFNARRHUE

FEAZEBEBUE—MEY YV JHREL ¥ — (CEReS) TlE, HMIKBBICBATBIUE—bEY YU IHK
MOBRAREICAARZPOIC, HEAFA - HFARRBKRE LTV E— P LIV TICKYREBHRAROR
[&. CEReSODE:E « RIEVPRE - RELBET —F - RET - OBEMFADHIC. KB, ZOMOH
RHREDBT ZARBEL UL I—DHEBENHBHL THRFBAREHEL TVWE T, ARERIE. 7O
5 LR, BENLBRABTEST—KRAEL. 7075 LMERAES. —RARHAES. BRELRFAHEICSH
MTHEY., KR, KEBEER. BE. BE. KEREDFET— 5 D@L 2ith L& HETEDIBE L
TN THEEZEREL TVWET, CNETER/ARIREZZPLICESEOMAKENSZHOSNERTTS Y.
VE—F IV IJ2RAVEHEKRERROSHI LAY ERLTVWE T, AFEOFBHE L HEFNAHE
BRZZNZNEFT0H. W130BERH>TVET,
SEEF43GOEARALRFIAME. 6 HEOHARR. BLUHFOERERFMBHAE (PXAUAH (3). 41>~
RRI7 (1), BB (1), 419U7 (1)) BRESNFE LT, Fo. HEAMROBROERDIZETHDHE
23@CEReSEREVE—F VIV IV VRIY VLRSI FE2A18BICTONE L. SEER22#000O
BERREIMFDRRAI—FKRNTHN., 2BDBNESHBLICEREIDODLE LT,

UTEE. BASIUVERLRFMAMERDCEIRAR (R1). #ERICHRLELR (FR2) T,
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! [CJ20-08] P2020-1 !
D (IRREL FIXN) KEETILRERBRBERICLIEETOF VNEHT LT X LD
+ (FZEERRES - ) Validation of satellite product estimation algorithm using climate model simulation data |

(MRRKER) Bl
Kazuo Mabuchi

______________________________________________________________________________________________________

[E5] 2013&EM520190FN7EMOEREIEETILRIERES 1T o1-. AEEILEIC. KE—EEYEEYBTE
HEERABFIUKRLRDCO2RE  EHAERDORREMN - ERMNEESHEIILAYTILTHR I DA EDEEDM
LERSf-, ChIZKYBEETOSL IREDEEFIADE-ODETILTOS IMERFENHEILI TES-, 5. 20
18FE LB SN TLAGCOM-CEAIT—42FbET2FERANTOF VR ETIILTOFSMEEFIAIZEK
BINAARRAEEDEEE R - BT EEMICEMT 25T,

[Abstract] Land surface — atmosphere full couple simulations with the global climate model were performed. The
simulations were sequential 48-hour integrations using the reanalysis data (JRA-55) for each atmospheric
initial condition. Experiment period was 2013-2019. In this fiscal year, we aimed at improvement in
accuracy of reproducibility of the variations of atmospheric CO2 concentration and land area elements
and the interaction between land surface and the atmosphere under the almost actual atmospheric
condition. The creation procedure of model products for use with the satellite products has established.
We will contribute to the synthetical use of satellite data (e.g., GCOM-C) and model data for
understanding the global biomass change system.
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I REERERUBELEILNG, HERATOSINEETATOLIMEBERRT HILEY, TND |
Ak | HEORI. BEUMER- LY BEOTEANZXAOREN ALY BN BENE |

REROERIECLEZIOND,
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[CJ20-28] P2020-1

(MR ERRESA - X)) Development of Environment Monitoring System through loT

| (BRRES FOX)) oTRATE AV BRE= ST VAT LOBIS

(RRKEFR) ME BF (FEXF-HAWEBE 5

Nobuyoshi Komuro (Chiba University -Institute of Media and Information Technology)

(£E]

BREMEOMERELT. ATHEHILDFERICI - THRERRFLETS. BEUE— oo MEESN
TW3, BEYE—M2 P X RENICHEMI SRR R EIBIET 52 EMTEETH DO, BRTRIAISATIC
EFREERAZINETIDXRETH D, AAETIL, loT(Internet of Things)x xRV -REE=4Y
GORT LD MEBREBEFETIEEBMET S, oTHRIIZALAIEICRY., BRI - ZERMICEVERE
TIRET—4%INETES, EHRERICKY . BRLEV AT LOENHERERT S,

[Abstract] Remote sensing technique is becoming popular for comprehending global environment data

through sensing data from satellites. Although remote sensing technique is suitable to analyzing

global environment data, it is difficult to comprehend local environment data. This study develops an

environment monitoring system using loT technique. The developed system enables us to flexibly

collect environment data in terms of time and space. Experimental results show the effectiveness of

the developed system.
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i [CJ20-38] P2020-1 P2020-3 i
(RS S0 ARBAOL—4 I & BIREEAIICRIT 2% i
i (BFRERRES &0 A study on environmental measurement by synthetic aperture radar !

| (BIRRREL)EM B2 (ARKE- THE)
i Hiroyuki Wakabayashi (College of Engineering-Nihon University)

(BEE] AHARTIE.AUFRSTOMEMICRELZBKKEFERRICLT, YE— MUV T T—ETEDRKE
EEFRETHILEEMELTNS, EXREEN OB EE A REEDERMADOL —4 (Sentinel-1 SAR)T—%
#FEALT. AVRRITONURVEDDTRAMN A REXIRIZ, 201852 A T HI2F 4 L f=Bojongsoangit X
DEKRERHLUIHERETRT , £1=. PlanetScope T —2 MoK EEEZR B LR LR T I LIZEHT
FREMETS. U TFICEELRREFLD D,
CHKELEREOSARBEZNSBETLEMEZRET HFEERFEL .

*PlanetScope T —42M o L= /KB EZEELL-5E . SARICK SRR EIX0%IEELE-T=,

[Abstract] This research aims to extract flooded areas at rice paddy fields in Indonesia by using remotely sensed

data. We used Sentinel-1A C-band SAR data for extracting flooded areas because the SAR has all-
weather observation and high-resolution capabilities. The SAR data observed our test site located
south-east of Bandung area on Feb. 17 and Mar.1 in 2018. The PlanetScope images verified the
accuracy of flood detection. The main results are summarized as follows,

- Automatic thresholding to detect flooded paddy fields was developed.

-Accuracy of flooded area detection reached 90% compared with the results with PlanetScope data.

| ABRIETIE, ARMOL—4(SAR) T —4%&EAL-BEHAOBHELEEMEL TN S, AEFEE |
| BSARDERR/ (S A—INSHAEL ., BIRE. FR. ASTAIBIRTEDLSITHOTE 2, 2020 E L, |
| BTEE B EMESART —AEE AL R ES B TOBEHRICE T A RBLEE/ S A—2EHETE |
| CEERIELTHRERIELL. !
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[CJ20-46] P2020-1 i
5 (MR RBEL ) ETUEHTOREDNREARFAR/NYL——L Y —FF i

(MR ERRE4 - X)) Development of compact laser sensors for sensing greenhouse gases over Mt. Fuji

(ARRERER) M B (BHXE-BEHR)
Takao Kobayashi (Fukui University )

(28] Ztg. HCWUTEOETILARFR TOEENREARFRAEFELTON A, REIFS T ILBTEA A
. T HREHZTOLONEAREREL(ENTz TN T, KRETIES IL—TTEEHLTNS, L—
P B THELERASAE—TOStINAEEE2OREEENT 5,

[Abstract] Our group planned to measure greenhouse gas at Mt. Fuji, especially Mt. Fuji weather station at its
summit. This year, the climbing to Mt. Fuji has been restrained and our research activity has been
refrained, too. Then in this report, we states our group meeting of lidar projects on industrial application.
It is our group activity belonging to laser radar society of Japan.

L CaxosmmchiELLLRE AR ABEL, REREOAR A ROEAEL T,

EBE | 20T BENEARAOARPREE AN L NEL—F— 5L T, RAO |

Hey | BEEHORREEEL TS, REAZ(COD PASHR (CHY) FOELBENEARREDR |

g | ELOSBEEOBMET —SHERRRLORIT CHRRAORET AOHAIMENT |
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2 ABEEASHL Fe sl s SEnRTn RELCAPR N, BEOHELESAEE
FEQ | T1E—PL—F LT BH OGRS ANT THS, TOBLEL T, BOE T

| B OEREBET D (3RTLDAR ©. AVEEABOLELOR L ORLMORREDES |
VLU ET. ERER PN ESZEEZRERT AV ANEREU VTR, SHIZIERY—FERE
DA —HMHE . FRLEEIHFOL—HF oV KTICEALTHREEITS, ;
" A1EIOMEET. EE1M1A LY. ChET6E (F6EFX2021F3H 228 CHEFE) A iTHNTLVS,
+ BREHRAN CIRIFIFMICEZ BELILDARB L UAR PHRER RELLidarF R HELGRA = !
| BERNTERD . BAEBRYOREREL VIV TERL. FREERDLGINTND, REESL |
| REEDF ETHD, |
| F- AAEZERZETHY. CEReSHBKR A DM B EKIR TR BBFIEFEREECT Lidar
i ELIDAR —Hard Target&Soft Targetx 51813 51k i LiRE— | LRET D15 E B (20205 5594858) |
VST AT A BB, EifTEmICBEL THREETEOTLNS, -
| AERLEFRREDEADE T, ANFELBEETHODEBITAIT £RELHS1ELS |
1 Oz Fz BT TOA R RICH BRIGERINELEBR/D TEIEIEHRTH o=, COFEIE
D SHBBIEHEMELTOERL, :
L BARFHEOETICEALTE, LROFEBIETIERIREOH AN S, TLIDARDRATHR IFHEE |
| K EIB(S&THIlR) ZWAL TS, Ffz, SHRDEFEMHEL T, Intel Real Sense LIDAR Camera
i L515. & UPocket CO2tzH—Z AL, SEDBTIGEHATOFEREZFELTVIRETHD, !
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i [CJ20-10] P2020-1
A ARIRE LA R AL A DB

Development of a gas visualization system using infrared absorption techniques

| (HRRRES) 2| Fih (ABHEEAL—T—RAELSHER

Toshihiro Somekawa (Institute for Laser Technology )

[Abstract]

ARICEEZRITTEEEFRGARORAV - FESHRIIHASHTRELTEY . ARREOFFE (T
THURBAVV-REBFMOREEDELSIN TS, SSLIEZARIEFNEICEEORIRS A EHFDOIEMN
2L TDRETHRIRT DL —F—EFAIT NI, RIROFEICLS>T, RELTTE, MEFERBFDHS
LW ATREICHE D, 20T HRIMETRIET /N E O S AIRERL — —ZFIALEEREETRIAD G X |
RIES AT LORFEZFRIELI-. KRR TE, AREEDFEERBLETHELSHELRCONREXHR
ELT HITRANT—2R—ZZFRIAL. FIARREGRIMRIRS AV EHER T HEEB(2, RR2334 nmidik
DRIRZARIEILDAIFE 2RI LT,
Hazardous gas risks are one of the major safety concerns worldwide. The development of a visualization
technique is needed for achieving the detection of such gas species from a safe distance. The goal of the
present research is to develop a system for detecting CO gas, which is often produced in the incomplete
combustion of oils. We perform a theoretical survey to select the absorption line of CO by the HITRAN
database. Also, we demonstrate the infrared absorption measurements of CO gas at around 2334 nm
using a distributed feedback (DFB) laser.
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MEICEEZRIZTEESHEARADRBAV - RESTHIHRLS M THEELTHY . FRBEO @S (T
THLRAVVREBRORTELDLELEIN TS, SHLEHRIEFNEIZEE D RIS A EHDIIEN
ZLEZDEETRIRTAL—F—2FRATIE. RIROBELEIZL ST BELITTHL, MERREFBZS
EMNTTREICHE D, F 2T, AMETIL., FNETRIRT /DM E O 5 fIRER (Distributed Feedback: DFB)
L—H—ZFRALEE#ETAROA RARIES AT LDRFEICHEITT, HK2334 nmIZRIRS A %

DCOITx L TIRYREHRIZEEL =,

HARAZEBEDTTERBLETHLELSHELRCOAR
ERRELT, FSMRIREHAIZREL =,

(1)HITRANT—2R—ZF|ALT. CONWIRAR
IhLVERESELRZ (K1)

E1IZHITRANT —4~R—XZ#F|FAL=CONRUL A~
HRIL (740 Torr, 3K :50 mm)ER9 . COITKE
2334 nm{EIZR6(RBE. J = 7—J = 6) DRI A
VEFOTHEY. CORRBETRIRT AL—H—%
FIFHTAHZET. CONEET MM IREL TS,

(2) K &2334 nmTHIRT ADFBL—F—%FIAL T,
CODEIRARIMLDBIFE L= (K2),
K2ICOHRDBBARIFILETRYT , ARERTHEH
L=DFBL—H—(X.  BEVCANEHRELLSESH
& T, 2331.3~2336.1 nm®D KR &EFH T:EGEIRSIA
AHETH>T -0 COWARYMLBIETIEL, BEZE
33°CIZEEL. AHNEFE102~115mAIZT HZET
HIRERERSISE -, L—F—[ERBES0 mmT
740 TorrMCOH AL EBBSE . InGaAS®D
THREAA—KRTCL—H—HAZAEL. HRAEILE
BBRSEHMEEEOLERDCETHEAEREEL
f=o B1IZSRULIHITRANDFER L FEHIZCONREK
IS4 DOBRIFEIZHRIILT =,
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[CJ20-29] P2020-1
(R RE
(WA ERRE S : 2 30) Atmospheric observation in Nagano City by a spectroscopic lidar capable of Raman

and fluorescence detection

B X)) SRHEERNEZEMAEGHOE I RESAF —TORFTAARIIREER

(FRRRER) Bk REEMKH)

Yasunori Saito (Shinshu University )

[Abstract]

(28] BABENBRFLEDLITVIEFHCORKBEREETI-0O. SAF—TEETHONIT7AVILOSI
—BRELDAIC, ST BRELE A DRBEHRA AR R D B S A F —ZRFELIz. KRB ST —TERIL
B REROATBABRICOVTERET .

In order to conduct an atmospheric environment survey in Nagano City, where the natural environment is
considered to be good, we have developed a spectroscopic lidar that can simultaneously measure Raman
scattering and fluorescence in addition to the Mie scattering of aerosols that is normally performed by
lidars. We report the atmospheric observation results when the inversion layer was generated, which was
observed by this spectroscopic lidar.
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i [CJ20-43] SP2020-1 '
| (FRZRERREL  F030) CP-SARBREIFUAVIE BN S R H A L RT ADBIRKTZE

i (HF3RERRE4 - B30 Development study of UAV-equipped compact spectroscopic sensor Integrated system
| for CP-SAR verification

(FRRRER) KA BN (KAt T7007)

Hirokazu Ohmae (Sentencia Corporation)

[EB]CHMET. UAVEBZ 2RI RO HEETRRRELTELPARELIZLDE—BFELHTH =, UAVL, (A)ETE
BEhASEEELI-FO—r ., BEEEEM L/EtMEREM LICKERO—2 R L2404 T . LRl DH 5, NS D
B/ LfHE THB L Y OADBHREAN S, LOI DU EHAEHEMERBR AT LOBEHD
Bado, CNETHELEV Y EEECETTHLMATEOINEREI LI,

ERICIEEM OERICFEER =0, -, ERFHEICLVEERBAS AT LOREICEIESGEMoF-HY, TORFK
HtERL =,

[Abstract] So far, we have developed and examined small sensors with UAV installed in mind, and once
summarized the manufactured ones. UAVs are also being separated into (A) drones that mainly use high-
performance cameras, and (B) drone performance-enhancing types that improve mounting weight / battery
performance. From the viewpoint of installing an integrated observation system that combines several sensors, from
the consideration of installing only a single-function sensor along with the further miniaturization of small sensors.
We examined how far the sensors developed so far could be integrated. Actually, it took a lot of time to consolidate
the equipment, and due to various circumstances, it was not possible to manufacture an integrated observation
system, but the development policy was shown.
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i [CJ20-25] SP2020-1 i
L (IREEA SO WEIVELT DO DB IRl |
 (FFZEERE4 : E30) Transfer knowledge technology for damage mapping !

| (REREER) TRU7/ T—/ (BEHER EHFAEREHE L 5—)
i ADRIANO Bruno (RIKEN Center for Advanced Intelligence Project)

(EE] BHFOZEBFT7NITYILEEALT. HEBEOBRYDIEEENETI-HOOHEETIELT IL—LT—S
EENMLET ., EEHRIFLUTD3IDTT, () MBEDITA—NIILJE— LU0 Ty bDREE, (i) #
LWMEETYEL S IL—LD—ODRE, (i) FEZDHEAMETHET 500 . EHOREBEDEHE,

(Abstract] We introduce a damage mapping framework for the classification of building damage from space using
modern deep learning algorithms. The main contribution of this work is threefold. (i) We construct a
unique global multitemporal and multimodal EO dataset together with labeled building footprints from
large-scale earthquake and tsunami events worldwide. (ii) We propose a damage mapping framework
that integrates remote sensing and deep learning to classify the level of building damage considering
several data availability scenarios. (iii) We conduct extensive experiments and evaluate the performance
of the proposed framework with other state-of-the-art deep learning approaches used for damage
recognition.

i We included building damage characteristics from three disaster types, namely, earthquakes, i
i tsunamis, and typhoons (Fig.1), and considered three building damage categories. The global dataset |
i contains high-resolution (HR) optical imagery and high-to-moderate-resolution SAR data acquired i
' before and after each disaster. '

—

of I I
M 3 i

To facilitate the comparison of the different damage classification levels, we defined a three-category
scale of building damage (Destroyed, Damage, and Survived). These damage definitions are based
on the building structural condition after the disaster.

As core technology, we proposed a framework for building damage mapping using Convolutional
neural networks (CNN). This architecture consists of an encoder-decoder design for semantic
segmentation (Fig.2). In this work, we modify the encoder design by adopting two encoder streams to
derive features from the pre- and post-disaster datasets separately. By setting a change detection
approach, the encoders share their extracted features through concatenation and 2D convolution
operations.

Based on our experiments, we found that our network trained with optical images can accurately
extract and classify building damage without any additional input (building masks). Furthermore,
acceptable classification results could be obtained by integrating pre-disaster optical images and post-
disaster SAR data.
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3 Bruno Adriano, Naoto Yokoya, Junshi Xia, Hiroyuki Miura, Wen Liu, Masashi Matsuoka, Shunichi
Koshimura, “Learning from multimodal and multitemporal earth observation data for building damage

RREFD i mapping,” SPRS Journal of Photogrammetry and Remote Sensing, vol. 175, pp. 132-143, 2021, DOI:
KR i https://doi.org/10.1016/j.isprsjprs.2021.02.016 i
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1 [CJ20-48] SP2020-1
. (BARERRES #0130 : lonospheric Tsunami Early Warning System
i (FFZEERES % 30): lonospheric Tsunami Early Warning System

(ARRKRER) B EE (BEBEILIPRKE)

Jann-Yenq LIU  (National Central University)

[Abstract] To test the performance of the ionospheric tsunami early warning system developed in 2019, traveling
ionospheric disturbances (TIDs) in the total electron content (TEC) of 5 local ground-based receivers
induced by the 28 September 2018 Mw7.8 Indonesia earthquake are examined. The ray tracing and
beamforming techniques are used to find the TTID (tsunami-TID) source location, while the bootstrap
method is applied to explore the possible location of the tsunami origin. The coincidence of the TTID
source and the tsunami origin shows that the ionospheric TEC can be used to confirm the tsunami

occurrence, find the tsunami location, and support the tsunami early warning.
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existing ground-based GNSS (global Navigation Satellite System) to support the tsunami early
warning.

developed in 2019.

TTID (tsunami traveling ionospheric disturbance) source location, while the bootstrap method is
applied to explore the possible location of the tsunami origin

The objective of this study is to test the performance of the ionospheric tsunami early warning system

The methodology of this study is to employ the ray tracing and the beamforming techniques to find the

_________________________________________________________________________________________

Brief descriptions of three (at maximum) conclusions

Conclusion1 The ray tracing technique, the beamforming technique, and the circle method can be
used to locate the tsunami source and/or TTIDs.

Conclusion 2 It shall be able to drastically shorten the time in detecting TTIDs and confirming a

tsunami occurrence, as well as significantly improve the precision in locating the tsunami source,

if GNSS TEC data derived from existing nearby and/or local ground-based GNSS receivers are
available in real time.

Conclusion 3 The ionospheric TEC derived from 5 ground-based GNSS receivers in the South
Asia region detect 15 TTIDs induced by the 28 September 2018 SulaweS| Tsunami and shed
some light on the tsunami source Iocatlon. :

Fig.1 Coftsur of STD of t e'"'“r;éy rracing and
beam forming technique and the associated 90%

confidence of the bootstrap tsunami sources. GNSS receiving stations of IGS and CORS.

. Fig. 2 The coverage of 3189 global ground based

(examples)

REEMD i The result of this study is applied to monitor the TTIDs in Asian and Oceanic areas (Figure 1).
R 1 The developed method is applied to observe ionospheric disturbances induced by tsunami, seismic
4 I waves, volcanic eruptions, typhoons, and space weather events of magnetic storms, solar flares, solar
i eclipse, etc.
|

*The background of this study is to utilize the ionospheric TEC (total electron content) recorded by

_________________________________________________________________________________________
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i [CJ20-22] SP2020-1 i
D (IRBER ) IMI0R)E— MU HER (B3E) |
i (HFZEERE4 - ) Seminar on Microwave Remote Sensing (SeMIRES) (The 3rd) !

| (B4R E4) Josaphat Tetuko Sri Sumantyo (FEXF-BIEE— LIV HEELS2—)
i BH—E (FEXEMAEIERH

[ZEE]) BE, BRATERBAOL—% (SAR) VR TLDINEE - BEkIZKY, NEFEXF(ICH., EAMEHE., /N
BIRATHEAS E I E A REE Y EL, SHBIDTAIORI)E— MU U RTM, KEBEEREILDHIY
IS5, BE . BFTE BAUESBISERATEDLHELTLET . COMAMEZHRILDI=H. BE, 74(
JORYE— VLU BEEOME S (ARRAOL—4 R T 4, BREESNIE, [GRAE) ZRELTLE
T o cOFEHZBLTCESHIZENDOHAREICLLERTESLSIZ, FEIRTAIORIE— VIV ITHRES
(SeMIRES 2020)%Bi# L T. IEICE SANE. IEEE GRSS. URSI-F& 3L 1=,

[Abstract] In recent years, due to the miniaturization and weight reduction of synthetic aperture radar (SAR) systems
in Japan and overseas, it has become possible to mount them on small satellites, unmanned aerial
vehicles, and small airplanes. We expect that this microwave remote sensing technology can be applied to
various fields such as disaster monitoring, infrastructure, agriculture, and ocean in the future. In order to
strengthen the research activities of this center, The 3rd Seminar on Microwave Remote Sensing
(SeMIRES 2020) was held and co-sponsored by IEICE SANE, IEEE GRSS, and URSI-F.
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[CJ20-15] P2020-2
(PFEERRER FSO MEHER . G2, X TETIILZAVEEENRIRORLAIRTEESMDIEE
(WFZEERRE 4 - E30) Understanding of three-dimensional structures of atmospheric GHGs with aircraft,

| (BRREER) AR EN (ELEBHER)

Yosuke Niwa (National Institute for Environmental Studies)

(EB] SLEZRLREVRFTRATHAI-BMILRFR(CO2) DAKHTORAIE, BANFELTNSFHIZ, KELGT

[Abstract]

HEMINFET H. AMETE. BEFEOBRAT —2LOBEHEMY DD, SRTMLECOZRED N HEBER
TRH. KRMEET IVERV30FDORMICR SEBTERMELT=. I OMZEHER & LLE AT M

5. AR THONZREDAAZLLLDTHAENER SNz, COT 2L MERAETHUM)—
NILHEHECLLBRBITICEWN T, ARLZLDTH D,

Atmospheric distributions of carbon dioxide (CO2), which is the most important greenhouse gas,

with an atmospheric transport model for a 30-year-long term to reproduce three-dimensional

have large uncertainties due to lack of observations. In this study, we performed an inverse analysis

distributions/variations of atmospheric CO2 that are consistent with available observations. A
comparison with independent observations confirmed the validity of the inverse analysis. This
atmospheric CO2 dataset is useful as a prior estimate in satellite retrieval, and for a comparison
analysis with satellite product.
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[CJ20-18] 2020-2 i
i (ARBEL N EHET—4EF AL RE - BB OYMEHE BREICET IR i

(M ERRES : E 3X) Study for dynamical process in troposphere and stratosphere using satellite data

| (RERRES)TORE (UNKE SR NFHER)

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

(EE]AEEIL. GOSAT TANSO-FTS TIR *&YEHEh = CH, B Level 2, Version 01.xx ZRAULT. - LExIFHED
CH,MOZEENEE, FHEIL. FALILZRAEL-. ChETOETHRTEASIATLS, mALF KB OIVISR
MAEFHKEFEOIAYT AR KELFTOBREZHEILDRHEL Ao, LERRBIZENTIE, XRIERE
BTOLEB~O#ENALN. ZTOILBIOKEBERELEORDOENHEICESNT -, Bk FROETTLEELS
BENMFONTEY. SHROEERERLTLK,

X Greenhouse gases Observing SATtellite, Thermal And Near-infrared Sensor for carbon Observation- Fourier Transform Spectrometer, Thermal Infra-Red

[ Abstract] This study aims to investigate dynamical processes of transport in free-troposphere and stratosphere-
troposphere exchange by profile data of long- and short-lived trace gases (e.g., CO, and Ozone profiles) in the
troposphere and stratosphere. This fiscal year investigated the intra-seasonal, seasonal and interannual
variations of CH, at the middle and upper troposphere by the level-2 ver.01.xx data. The seasonal march is
similar with that from the previous studies. At the upper troposphere, the enhanced CH, were seen over the
tropical convective regions which extended to the southward across the equator, which was found in CO, field.

1 BERUNSEHESNEASWER S BLUEMEEDT —HZAVT. HRBRLIUVHBERNOYME

[Saeki et al., GMD, 2013] &3E&5 22 3KET /L Nonhydrostatic Icosahedral Atmospheric Model
(NICAM)-based Transport Model (TM) [Niwa et al., JMSJ, 2011] TEtEah=-A2>T—4%FALT=.

BR | serssCRBEEMONEXRBRERL T HILEBIMET 5, BITIZIE GOSAT

BRY ' TANSO-FTSTIR &YEHEh = CO; & CHy D Level 2, Version 01.00 & AL V=, LLEARATTIL, Uk

3k U ) —/NJLBEIZ a prior ELTHEALENLIREHOKKEEET L (NIES-TM; Transport Model ver.5)
/. 1
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1 [CJ20-21] P2020-2
L (RBRER XN EREEEHIER SIS T HHAENEE I - B EIRM OIS ERE EB KRB DR F
i (BFZLERE S X)) Development of Fundamental Design and Suitable Sites concerning Coastal or River

| (FRREEL) ST AZH (ERERE=S— RERRHR)
i Daijiro KANEKO (President of Remote Sensing Environmental Monitor, Inc. )

[BEE] AHEE, [UIRERBLICES TR—/SA—BAMABRKIEL, B#H-TIEEEDYRIAEES>TL=A, 20194
DERENIB L THAARSEICKRE L EREN KA LEEDORBELLCHEEILLL-. ChETICERE
RBE - KREDEKEE TR ELTHENENBRIFINTOED, SEEALDOBEAOAKRELLYE
BENEL FHZOMBRICIZBAENHBIENMSNA TS, FIRIIELICHMSNI-ENIDDEICH T BER
HEDHIREADDERELL, BRIELAVMEICE>TESBEOGE DEREL LS5, SHEOA
ABEMEITENT, BEAKKED—DTHAE BB LEREIILE A5 - ELRETIEDTHS.

[Abstract] Super typhoons become both strong and frequent by the effects of climate warming on sea surface temperature,
which emerge increasing risks of tidal surge and river flooding. Refuge measures are considered in Cabinet Office.
This study proposes improved design of embankment structures to control both river flooding in well-known basins
of the Arakawa and the Tone River. The author intends to restrain the wide areas of flooding damage in the
metropolitan downstream areas using dikes of concrete-caisson inside the embankment, which never collapse by
both extreme flood velocity and overflow.
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| [CJ20-33] P2020-2 !
P (ARRES A HHARISHTD_BILZER (NO,) SEANMBRADEEL

(FFZREERES - EX) Development of nitrogen dioxide (NO,) vertical profile retrieval over urban area

| (FRRRER) B A% (BEXZ)

Hisahiro Takashima (Fukuoka University)

(EE] MAX-DOAS“EEMEIENZH EADDYE— MUY T BBIFRESELT 50, R (FE150 m
LTF) D= E&*HSEEE(NOZ)’:" EAMICDOVWTHRESI (Electro Chemical o4 —##) I J:él_ﬁ?ﬁiﬁlﬁll’é%
HEL. MAX-DOASETRONI-HERELLEK L -, TOHER M LIABEDNO,REZMAX-DOAS ETEHAIEE
%éutéTL’T_o

[Abstract] To develop retrieval algorithms of NO, vertical profile by MAX-DOAS* over Fukuoka urban area, direct
NO, measurement by electrochemical sensor was conducted near the ground. The comparison between
the two show MAX-DOAS can be used to quantify NO, content near ground.

*Multi-Axis Differential Optical Absorption Spectroscopy

|
1 ZEMEER (NOy) RFRBAREZETHLMNGEIZRL. ZORERMEBSLUVEHEZEREH
L SMTTHERFARRRRZER T I LETEETHD, RER-LFBRENABRGHTIHTONO, DB
=13 EEEEBERSNICT S0, CNhETEEHBHEDOERO U HIZH LV TMAX-DOASE L IEN 5t
. EASDYE— U LU T BBIFEICEYNO BBEEEL TE -, COBRBFEIEROENMIAT

Z0MACEHINSNOMELSMICRETAEDRHLERFEOESELERELTE 2. KAHETIE
HRITEDNOLSAE S D EEEHFER (ElectroChemical £ Y —2ZBRIKICEEHLTEHA, RE

Hik | ABMEKRERHLNOLEDARAS DIE SO BEMANTRTHD, BEEFT2, 3, 4, 5 |
| SERELRILRI2HE) LMAX-DOASELLEL . MAX-DOAS S0 Hi3 if BLAIA B IS DL THID ANS |

THEERMELL, .
/) B !
RE | 1) BREESBOLRELLEBRE |
1 HEDLLEICMAX-DOAS S EDNO, €, | ;
DIZDOWTERLEER E-RER g 2 i
| ERERRIS— g !
' 8 7 8 9 10 11 12 13 14 15 168 17 18 H
i 22 Feb 2020 [7:11-8:56] 2020-02-20, Local Time !
| 140 [ 1 T ] — \
1 0123456788910 1
' 120 | &. (b) Fukuoka Umve‘fslty', NO: [ppbv] ' H
' _ 100 {-" d o T ' '
i E ol .‘.'t'.*'-' i~ i
! 2 U Pabe 5 !
| gef WGL. ] 2 |
H T F J ‘_---;"-.,-_. ] 7 B 8 10 11 12 13 14 15 18 17 18 '
i © : 4 “’.‘l i 2020-02-20, Local Time '
: 20 - - ‘g. .‘ 1 — R | ] e :
! ol AT, ] 0 4 8 12 16 20 24 |
, 0 10 20 30 40 (¢) Fukuoka University, 0-200 m i
: NOZ [pphv] E :3 MR S e B s o S i i s 1 2 :
: N = 3 - a | I | _._ :
: —@ﬂ:i%@fn |_$J ﬁ g L = = | H.‘ﬁﬁ c 0 200 m E#%? :
: (2020 %2 A20 E|7:11'8:56) = 7 8 8 10 1'11?;-:;.114 15 16 17 18 ZOZOEZH 208 ) :
1 1

2020-02-20, Local Time

________________________________________________________________________________________

T T T

| BONEHRRMER. SHOMHENDOMAX-DOAS (& BNO, RENE S A OEREE. thOHR !
BEEED | %Eﬁkéﬁlﬁlll~ﬁrbﬁﬁn’&a§&>ée‘:tal“AIﬁEiE,EIJT—’SI (TROPOMI¥GEMS%) LD HLEIEAT |
9 i 5FETHD, i



CEReS #RFI AR/ HEHKE2020

[CJ20-12] P2020-2
(R RE
(WA ERRES : I 3X) Remote Sensing for Wildfire Occurrence and Hydrological Evaluation of Dryness in

(FRARRER) Ik F& (RILKZE-TEHER)

£ F130) F 1L/ 7 A BT RS S % R B & LT=HRBF A SRR DB E A ST R B B P A

Radioactive Contamination Area in Chernobyl

Yoshiya Touge (Tohoku University -School of Engineering )

[Abstract]

(RE] FIL /T4 OMEEES Sl TIE, HB K KIZEDMEHHEMEDBERE - KEFLMNEIRSATNS. £
D=OARFRTIE, DREEHICHTESROMRFXKBREDTHA~MIT-—BIELT, EEBRERETIL
SIBUCERW=LIEKNERITERIT T ORBERMEITofz. HITFBRETHA[IF=—HELTORRE
D13THS. MAT, AAHDRELEKNEDERMEIL - ELILERL, HICTKRBANKAERICREL:
2015F TIE LIBEK N EALERMENRE TH I L RENT-.

In the radioactively contaminated area of Chernobyl, there is concern about the re-scattering of
radioactive materials and water pollution by wildfires. Therefore in this research, soil moisture was
calculated by land surface model SiBUC as a part of dryness assessment for wildfires. Additionally,
monthly minimum soil moisture was calculated in April within 18 years from 2001 to 2018, and it
was found that soil moisture was relatively lower in 2015, when large-scale wildfire occurred.

3

FIV/TA) DREGTEES LI TIIMEF K KA L, M EME DBREROFAN DKEFEEMNRBEHRES
NTWS. 2015F LB THAED KRR KA RELTEY, SEORUREBCLHFIRIEAKRIRIEMKEF
KK DBEGEHEM - B [CRADAIREMEA BRSNS, LAL, B TOREETMDFENHEILISA T
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| BB, 5 EEEEERETLSBUCERL- T ks BRITERIET S DRNESEEET |

FIIV/TAVBICH T RPEREFEFELLT, BEBEETILERA:
TEKDEMTEERLL-.
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! [CJ20-16] P2020-2 i
D (IREES SOBEEFEHFOI7OVILOAREEOBER S MICBET 2% :
. (HAZRERRES 32 X) A study of spatiotemporal distributions of aerosols over Kanto Plain i

(FRRRESR) = NE (AREBEMAF-BEHE—H)

Kazuhiko Miura (Faculty of Science Division 1, Tokyo University of Science )
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(ZE] BERFIANICETERBELYICERIZZSDTERENEFET S (PCC, 2013) . FHEEMEDETERTTTOVIL
DEFE - ERRFEENRENCEICHY SMATORARAUEZVHEET 5, BDMEES T ILEITBVLWTRAAMS DA A—4IZ
KUI7OVILOREHETAEL -, XEHESFENSEICEL ZITBEVNFEHEILERLU -, MERTAZE LMD
E—FLHERE—FOSHBEABEOSTHEIE,I S HRE—FIEOHBEROZENRONT, 2 TORIEHKR
DLENSHHRTETEECRRDEICEMNSHENDSROMENERRBSINT, . SKYNETOT—2LEHE LM
DTDFMBNES S

[Abstract] The main cause of uncertainty of the radiative forcing is a spatial and temporal dependence of aerosols,
which requires long-term observations at multiple points. The optical characteristics of aerosols were measured with
a sky radiometer in the city center and at the foot of Mt. Fuji. The result shows that the optical thickness was high
from spring to summer and low in winter. The seasonal changes in the air column cumulative volume distribution
measured at Kagurazaka showed the coarse mode was high only in spring, and the influence of yellow sand was
observed. From the comparison of the measured results at the two points, the transportation of air mass from east to
west was observed. In the future, we will analyze the spatial distribution in detail together with the SKYNET data.
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[CJ20-49] P2020-2
(WFFEERRES : 2 37) Monitoring of regional climate effects due to urbanization in Indonesia

[Abstract]

COMBEDEMIE. AR TDOvHILATOETIEKIZKS2000EM52019FDRRE L HBEDE
ILDOERTT, 5SECLOMRMEENEH THEHRET SOOI, MOD1A2T—42EEFFEAL.
MOD12Q1(E T #HE N FERELELz, TOHKBR. MHEEHEHIEH667km2IZ[EAYY  LSTIZ2000
EMS2014FITHIFTEML., 2015EMS2019FICHFTRD T RERAAHYET ., BREOLSTIERME L
YHLEN M DT,

The objective of this study is monitoring of temperature and landcover changes in 2000-2019 due to urban
expansion in Jakarta, Indonesia. To detect changes in land cover, five year mean LST and land cover
classification datasets (MCD12Q1) were using cloud-free images. All the dataset were quality controlled
to obtain cloud-free imagery. The result shows that urban and built-up lands extended approximately 667
km? and the LST tend to increase during 2000-2014 and decrease during 2015-2019. LST in daytime was
warmer than nighttime.

#e
E i
73

5 EAD
R

3

Jakarta, Indonesia, is experiencing urban expansion. In the last 20 years, from 2000 to 2020, the population
has been increasing up to 50 percent. Because of this, landcover and temperature have been changing.
MODIS provides moderate spatial resolution and high temporal resolution allowing to monitor seasonal
variation of land surface temperature and land cover in tropical area. This study aims to identify the urban
expansion of Jakarta urban area and its temperature change. The methodology of this study is spatio—
temporal analysis landcover and temperature in Jakarta from 2000 to 2019. Seasonal mean of every 5
years’ land surface temperature used MOD11A2. Previously, it was being quality controlled of its missing
data and cloud coverage. MOD12Q1 provided land cover distribution

(1) The area of urban and built-up lands in the last two ,, .,, . > '-,, """" <
decades extended approximately 667 km’, : ¥z ? el :" x :' R I
or 222 km* per 5 year

(2) Land surface temperature in Jakarta urban area shows " ?’“‘* . ?”"* ‘,’“ ,‘h |-

increase during 2000-2014 and decrease

during 2015-2019. P o . e "?‘\. Fa *A_
(3) The highest seasonal LST occurred in SON o' s 1« i

(September-October—November) and the lowest = * * ”’ *.

is in JUA (June—July-August) el Ca . St - 5 2
20002004 20052009 2000-2014 2005-2019

Fig 2. LST daytime

(4) Land surface temperature in day was warmer than

the night.
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Fig 1. Urban areas in MODIS landcover Fig 3. LST nighttime
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(1) MODIS data are effective to monitor urban environment and its changes in humid tropical regions and
can be an alternative dataset to provide cloud—free imagery.

| |

E‘Z%%Eﬁo) ! (2) This method is applicable for other cities in tropical area because MODIS provides adequately '

’lk; i complete temporal dataset with more cloud-free imagery. i

! (3) We submitted one abstract to JpGU 2021 meeting (under review). !
|
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(CJ20-17] SP2020-2

(ARRES XN RERBEBUERREENCOMKREEEHETE 7L X LK

(FAZEERRE 4 : ) LST estimation algorithm development from the next generation geosynchronous
satellite

______________________________________________________________________________________________________

(FRRRESR) R R (REXP)

Masao Moriyama (Nagasaki University)

(Z25) SAlFEoEMN. HRARHOERLE. ERIBECR LM HHTHIRERBLIZEHE,HSHERE
BEZHTEITAITILTIVALEZRHEL,. OVFEHOYIZEEEST . GOES, METEOSAT IZERKL. £ TRLC7I/ILTY X LT
KEEEMTELEERT D, AEEL., FIEEGOESNERALEEIZ, SBOIRMEZLILIEI2ERAEZEHL. TOXEE
ELf-,

[Abstract] The next generation geosynchronous satellite has the many improvement such as the observation
channels increase, the shorter period of the observation and the hlgher spatial resolution. From the such
satellites include Himawari-8, 9, GOES-R, S and METEOSAT 3" . generation, the LST estimation algorithm
which can be applied for all satellite is developed. In this year, To improve the less convergency of the
algorithm The numerical simulation for the split window formula is updated.

AT MEMEEHIHIEL I L— a2 &Y Split windowH DR BEERELT =,

|
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o BB, !
ﬁif i D=8, BIRICED LU HRFEEB O - EFRTHETEEFRAL, ThoDEEEHA-. TD5 !
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i [CJ20-44] SP2020-2 ;
D (ARRES X)) #HLESKRABEESHEESRAZAVTRELEEVATLORFHLRESEOE KR :
i (BR3RERRE4S : &30 Relationship between characteristics of cloud systems identified using geostationary i
i satellite rapid-scan measurements and their related large-scale environmental conditions!

______________________________________________________________________________________________________

| (FRREES) KB & (BUAP)
Atsushi Hamada (University of Toyama)

(EE] FRKBEHOFAENT, EOBRKEARELFEEERLLS>TLSN, ChERBETILLRIGTE
BRI EERICRET EE - BKOEEEIZ OV TOMBEDF RIZEDECHNKEL, FETAMEE
BT, BULEEEHEESNLEAVTELRTLEREL, BIFEN-EL R T LD LR IBES DM
BEPELMNCTBIEEBMELERRET oz, AEE (L, I EESHEEHAICL S ETOBRRBEED
F AR E TR, BAKL—F T—Aan SR REEELEEEL. BREIRLETOBE R EREEILEH
RI-#ER, ML TRET BHBKECHL T, BREEI0NEETMN ST RAMNTETHIIENTEENT-,

[Abstract] A major reason of the uncertainty in future climate prediction by numerical models is lack of knowledge
on the relationship between characteristics of sub-grid scale cloud and precipitation and large-scale
environmental fields. We conducted a study on the relationship between start time of surface precipitation
defined by JMA radar observation and infrared brightness temperatures from Himawari-8 preceding the
precipitation occurrence. The results implies that there is a lead time about 30 minutes for the
precipitation associated with isolated convection.

1 ER s ARREREBOT AT, BORK AR AT EEE RTINS, HAORIRE |
LB FLOBRER, B BKICEDIMEBELBREE T/ SSAMELTFRHEET>TLD, UL & |
Bey | EETASBECESXAMBLRRBISET S HAOBKIE SOV TOMBATRLTLBLD. |

|+ SISEETEDATAE—S AV FEAEILTORLFE VML, TCTARRTIE, HILHEZRY |
Hik | #AVTEIRATLEBHL. BBSh B AT LOEH BREE DHIELBEBEOBRERSMN |
| FBoLEBMELERIRET ST, |
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[CJ20-26] SP2020-2 ZFO4SLEE HES
(MEEEL - F130) VFEDHYS/IOBDIEEFI AIZEAT MRS
(W2 EERE 4 - T 30) Multi-Institutional Working Group on the Development, Application, and
Promotion of Himawari-8/9 Land Products
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(FRRRESR) /ME BX (BHRIXF)
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[Abstract] Center for Environmental Remote Sensing (CEReS) plays an important role in processing and providing
Himawari-8/AHI data. This join project has tried to promote further use of those data in the research
communities mainly for land remote sensing of geostationary satellites. In the yea of 2020, some
members proposed and organized a related session in international conference. A special issue has also
been prepared for hyper temporal land remote sensing with third-generation geostationary satellites.
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(MR EERES - ) Developing estimation method of rice yield based on simulation model
with remote sensing
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Koki Homma (Tohoku University -Graduate School of Agricultural Science )
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[Abstract] We have developed a simulation model to incorporate remote sensing data and estimated yields mainly
for paddy rice. So far, we have focused mainly on growth differences mainly due to soil fertility and

fertilization. This report analyzed the effects of blast disease.

The yield estimated by the simulation model tended to decrease at the severe location of infection.
However, since there are differences in NDVI before the start of treatment, it is necessary to reexamine
the effects of diseases. It was considered necessary to combine it with a highly sensitive measurement

method such as surface temperature measurement.
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The Relationship of LST among NDVI and NDBI in Denpasar City Based on Landsat-8Level-2Data
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[Abstract] In Bali, Indonesian ,increase in the tourism industry and the population is creating huge social and
environmental problems, especially on urban land changes. Almost notice able phenomenon at
has arisen as a result of city expansion is that urban climates are warmerr and more polluted than
their rural counter parts(LoandQuattrochi,2003),or called the urban heat island(UHI) effect. The
objective of this study was to quantify the entire UHI over Denpasar, Bali, Indonesia as continuously
varying surface using Landsat satellite data.
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(FFZRERRE 4 : E ) Development of risk assessment method for rice yield reduction by disease
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i Miyano Norichika (Miyagi Prefectural Furukawa Agricultural Experiment Station) i

______________________________________________________________________________________________________

[£ZE] BITOIRWVLEREDOMBRKRIE, FEEAFRICEDFHBRNEARTHS, VELROREFITREHRITESTIED
BWNMEELHLIZHHST, REORFEELZEE LT ICREOEREZFEALTVLIENDS, BEATHILRRERAEIZED
PEESTLVD, ZCT, LWHLRIERBFEREDORIENSRBREREADOFONO—U BFRNEBREERNICIHREZL, B
FREREFTREAMRESE 1T ol BRABIERDERDLERER M D, BEER TOOMKBEEMEGO>TNDIENHE
@Ent-,

[Abstract] The current preventive method of rice blast disease is mainly application of sporicidal material to a seedling box.
Occurrence degree of the blast disease depends on the weather conditions but currently the same amount of sporicidal material
is applied without considering the actual occurrence conditions of the disease. This is drawing much interest in a method of the
precision prevention which is to apply the material locally according to the local disease situation. Under this background, time-
series drone images of rice crop were taken in area near the infection source of blast disease from time before installation of the
infection source in order to examine possibility to detect indication of blast disease occurrence. As a result of comparison of the
thermal infrared images between before and after the installation of the infection source, it was identified that the temperature of
rice crop became slightly lower immediately after rice crop was infected.
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(2R 588 4 : E30) Detection of sign of onset of paddy rice using remote sensing data
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[Abstract] |n this study, for the development of a method for assessing the risk of decrease in rice yield using crop
models and remote sensing data, detection of the sign of blast disease which is the main cause of the
decrease in rice yield was conducted. In this study, we investigated using drones and thermal infrared
cameras, which have become widespread in recent years. As a result, it was difficult to confirm a
significant difference in the surface temperature between the affected area and the non-affected area
when an image with a resolution of about 7.5 cm was used.
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i (BFFER=E4 : B 30) A Study on advanced of rice growth monitoring using proximity remote sensing by drone |
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[Abstract] The aim of this study was to clarify the relationship between growth variation and topsoil depth in a paddy
field. The topsoil depth was measured after the harvesting by using the RTK-GNSS, then, the topsoil
depth map was produced by using the GIS. The results showed that the NDVI decreased as topsoil depth
became shallower, and the topsoil depth correlated with the NDVI. The use of historical geospatial
information, such as aerial photographs and topographic maps, was able to understand one of the causes
of topsoil depth variation.
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[Abstract] Thanks to the promoting the smart farming, the importance of remote sensing technology has become widely
recognized. When managing crop growth using remote-sensing drones, the normalized difference vegetation index
(NDVI)—used to assess growth—typically changes depending on sunlight conditions. In this study we have
attempted to develop an empirical correction to correct for differences in sunlight conditions in drone NDVI images.
As a result, we corrected the drone-observed NDVI and succeeded in mitigating the decline in NDVI value
associated with changes in sunlight conditions only using a few parameter.
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[Abstract] Thanks to promoting drone technology, the importance of remote sensing technology for smart farming has become
widely recognized. Therefore, we held the workshop to exchange information and discuss technical issues for
achieving smart farming. The workshop consisted of practitioners and researchers in the fields of remote sensing and
agriculture. The workshop was held online, with about 70 participants and 11 topics provided, lively discussions, and
information exchanges.
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| [CJ20-03] P2020-3 FOYSLHE HEL |
b (ITRERER ) G EMBRER S A ES i
i (PFZEERRE 4 : LX) Satellite Earth observation scenario study group :

' (IRARTREL)SE 55 (BHEXFFHMKRIREMERR)
! Nobuhiro TAKAHASHI (Nagoya University Institute for Space—Earth Environmental Research)

(EE] #HAOHEMKBMOBRERBLEAL, ENELNCD10FEMICEINEHEMKEBDHYAHIZDONT
EmL. RPMERAROFHEMBKBAGTEOEEZES.

[Abstract] Establish a framework for building a satellite earth observation in Japan by bottom pap through discussion
and practice.
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[CJ20-05] —MHIRR

(MAFERRES : ) A study on the planetary atmospheric environment using spaceborne remote sensing

| (RS A0 FENLOUE— UL T ICE BB EXRIEHOHZE 5

(FERRER) O RIT (RRXFKH)

Katsuyuki Noguchi (Nara Women'’s University)

[Abstract]

AHEIL. XE D X EFEEMars Reconnaissance Orbiter (MRO) # &M =4+ 5> 5t Mars Climate Sounder
(MCS) IZ&BE BN SBONF-RE. KKE. FRALNDEYMEEDHHNERITETHEIZLET. TAODHEE
ERZHALMICTIEEIC, KERR RIRICERPHEL AT A LemBNEENET S, SEEIL. F X+
%ﬁ%l’aﬁ?*ﬁ%ﬁﬂﬁ?’éEP‘C“E’D%J\OT:%%TEEU:}SI'J'%’aiéjtﬁ%l:%E L.BE-BE-SEFITDOEELH
IZEART=,

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 examined the
3-D structures of enhancements of dust in the high altitude regions (over ~10 Pa), where such
enhancements have never been observed.
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| [CJ20-06] —REBFR |
L (AREBRES ) SRMAOL—5BE< /0 ERFPGADEIR !
1 (BRZRERRE4 : &30 Development of FPGA for Microsatellite onboard Synthetic Aperture Radar !

| (FARERRER) B —1E (FEXS)

Kazuteru Namba (Chiba university)

(EE] AREAMBOL—4 (CP-SAR) & A ZE#(23 0  TT4H N 5 Synthetic Aperture Rader (SAR) 55
WEBIZBEWTIEREDT—RITHL, BRICFFTEDEEZTIEMNRHLNATING. TDT=H SAR EEL
H T LEIREELT, HE3E Digital Signal Processer (DSP) i 5 i 5l E D& LY Field Programmable
Gate Array (FPGA) ~DFATHECROLN TN, MEEFTOMERTIE, HEFLIORATLEFHBRAD
FPGAR—F LIZH#RL Tz, REEXHRET D RAT LEBHFPGARHDPCBEIRL A7 IMIDWTEREZ
DREZEREL, TRTOERITOVTEEENERSERRNICADLSILE-.

[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 evaluation board. In this year we re-
designed layout of power source on PCB board to satisfy constraint condition.
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| [CJ20-07] —MEHHE
L (BPRERRE4 M) UAV-Lidarl2 & & mBF T —2Z AL =AM R B O RGN
L (BFZRERRE 4 - F30) Analysis of environments in forest landscape using point cloud by UAV-based Lidar system

(FRRRER) RIS GbEEXE- hIkREHPHER)

Yuichi S. Hayakawa (Faculty of Environmental Earth Science, Hokkaido University)

FMRMARICENT, th EL—F8IE (dh ELidar) %o, /NEVEAMZEHE (UAV) ESIMERERTLABERES
AW3REANERLDDHD, — A, UAVIZLidarziEHLih L ~EZMASDOL—HRIEETZIE HHD
BRESIUVARERSMWIZEATEIENTES, COFERTRIR, BHREEIZHY, 5%, FMOIRTEES
FTEERLTRLIELNEFIN TS, AAERTIE, HFRIZHITEBARDAEPHIKE, UAV-LidarEALNT
BRIIRFTEHAIL, NAFATRADHTED, EBLLIMBREIREOREBIERE—THWICIRE -BFT526%R
B9, IhIckY, FHREBOHSNTIEBBNTIREELLS,

AREEIL, UAV-LidarD M BlEZEEH D EEE 2, REEHICH T A LB R EL TOH ELidarv>UAV-SIMIZ
KEEBT—HAOMBETo=. §%. INODELIFEICEIDABT —AZLE TSI LKLY, EFEM3RT
MR T—2OBFEMRERDELFETA—ILR YA IV RIZBITRFERAMNEHS . EFZOLRAHFIND,

[Abstract] For forestry studies, not only terrestrial laser scanning and structure-from-motion photogrammetry but

also UAV-based lidar are becoming applicable. The UAV-lidar approach enables us to obtain full-3D
dataset of forests and to analyze their morphological structures. In this year, test measurements of UAV-
lidar and other methods were performed, which will be further assessed in the coming years.
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1 [CJ20-11] —AREAZE
L (BARERRES F130) SKYNETT—4Z ALV - RRBEEDOHR
1 (BRRERRES : &30 A study of atmospheric environment with the SKYNET data

| (REREER) A% W (RREXTFAD)
i Makoto KUJI (Nara Women’s University)

FA.5%&IE. LESUVEE GCOM-C 45 SKYNET Bl T —R2LDLEEITIFETH D,

these observations to validate GCOM-C satellite and SKYNET observations.

[Abstract] Itis important to monitor aerosol behavior over East Asia. We have performed optical observations in
terms of the aerosol properties with air sampling and sun photometry for seven years at Nara.
Comparisons of the particle number concentration with aerosol optical thickness, PM2.5 mass
concentration, and visibility revealed that these observations were consistent as a whole. We will continue
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[ CJ20-23 ] —fiEHRZE
(ARRER O VFEHYSELEMFEE LAV -ERABBHAN S AT LDFRE
(TP ERRES - 3 30) Development of tropical-cyclone detection system using Himawari-8 data and machine
learning

| (RRRRER) #R BB BREIAR)

Hironori Fudeyasu (Yokohama National University)

(5] MEEOXRAMETE. #EFEZAVTRRFET M OEBMICERACREERINHEDRETS
BRBAFRERREL . AMETIE. EHECLICZOHERNREEETTL. TOREBERZEHMICAFT
%k— LR—UTROBORAK(ARSw4) | (http://www.fudeyasu.ynu.ac.jp/typhoon/index.html) Z#EZE L 1=,

[Abstract] The method of objectively detect the position of tropical cyclones from meteorological satellite data using
machine learning that we developed in last year's joint were applied to system automated every hour. And
we made the homepage " ROBORAK " (http://www.fudeyasu.ynu.ac.jp/typhoon/index.html) that shows the
detection results.
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1 [CJ20-34] —MREATE 5
| BRI A ORARETLAT T OB SRR DR i
i Development of Compact High-performance Microwave Circular Polarization Array Antenna and its Evaluation |

Yumi Takizawa (The Institute of Statistical Mathematics)

| (RRRBER)ME B% (HEREHEF)

(ZE] @t 5B MNm HEMRELTERY IYIT7VMAEENLRLT, R LYE N ATCH0EM
RET7UTFTT7LA OB ERETEEBRET S,
MEMEREL. ERMNRHICESE NS HREEAIREE T AH LT T OB EEEEL., SHES
%lu—>a>§1ﬁof:o Y TFYMNRAREL, LRFEREICEBERTUTFOTOMATHEE, EEEiTEE
3 L TITo7=,
RERDERBERLLBLCESE., SFE. KESAEFOMFEERL, 7LAONELDRELEST-,

[Abstract] Based on fundamental studies and novel configuration proposed by Takizawa Lab, simulations of
compact and high performance antennas and arrays are achieved by the 3D computer simulation.
The test fabrication is achieved by Josaphat Lab, CEReS. Distinguished performances of high
directive gain, reduced horizontal radiations, and compact configuration of X-band antenna and
arrays have been developed.
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(¥37) Solar-induced wide-area fluorescence image measurement and photosynthesis rate estimation

| (HERRES) HE R BEXP)

Kenji Masuda (Shizuoka University )
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[Abstract]

A ground-based, stand-off system has been developed for observing solar-induced fluorescence (SIF) on the
canopy level. The fluorescence spectrum is measured with a CCD spectrometer, while the two-dimensional
distribution of the fluorescence intensity by means of a cooled CCD camera. It is shown that the combination of
images obtained with two filters centered at 780 nm (with SIF) and 740 nm (without SIF) is effective, with
ancillary data from the image of a whiteboard.
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image measurement
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Integrate

d analysis for pollen aerosol by utilizing environmental genomics and environmental remote sensing
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Keisuke Tanaka (NODAI Genome Research Center, Tokyo University of Agriculture)
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[Abstract]

This project’s goal is to develop analysis techniques to identify plant species and sources of pollen
aerosols in the atmosphere. Therefore, this study tried to construct an analysis tool that integrates two
technologies of environmental genomics and environmental remote sensing. As a result of analysis, the
environmental genomics analysis could identified “plant species of collected pollen” while the
environmental remote sensing analysis could estimated “correlation with detection frequency of plant
species” and “airborne pollen track”. Therefore, the integrated analysis of these two techniques can be
expected to an usefulness for pollen metabarcoding and tracking tools.
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(AR ERRES : I 3X) Development of LIDAR used on Mars for environmental observation
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Hiroki Senshu (Chiba Institute of Technology -Planetary Exploration Research Center)

[Abstract] This project has the aim to develop the LED mini-lidar for Mars rover. In this year, we focused on the

KERBAIOER, FITTAMTELEFENS K EMREICHKLET DERAOEDH LB ERITEZ B
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FOBMEBHRA. oURIcZOEEFHETEST-,

guantitative measurement of the developed mini-lidar. We conducted the quantitative measurement of
dust, dynamics measurement of fog, and its quantitative measurement.
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(AR EERESR : EX) Climatological characteristics of coastal precipitation in middle and high latitude
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[Abstract] This study aims to reveal the precipitation distributions around the coastlines to clarify its contribution

to the water cycle by using spaceborne radars. In this year, we investigated the precipitation

distribution and mechanism (1) in the Gulf of Alaska as a representative coastal areas in high latitudes

and (2) in the global coastal areas including low-latitude areas. In particular, we investigated how the

precipitation distribution changes with the lower level landward wind speed, and demonstrated that the

characteristics of precipitation distribution vary with the landward wind speed and latitude.
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[Abstract] In this study, a global scale model coupled with a lightning model was developed through the
implementation of a lightning parameterization. The lightning largely affects our highly electrified society,
and therefore the prediction of the lightning is required. However, the lightning prediction has not been
conducted yet by the numerical models. Recent studies developed lightning models to simulate lightning
in regional models, however, only a few global scale models coupled with the lightning component have
been developed. Based on these backgrounds, we developed a global scale model coupled with a
lightning component, and estimate possibility of the data assimilation technique of lightning data.
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[Abstract] The Chichibugahama Beach in Kagawa chosen as one of the top 100 sunset spots in Japan. We aim to
support tourism of the Chichibugahama by using various observation data. Evening conditions can be
predicted to some extent by weather conditions and experience. However, it is difficult for tourists to
predict what the beautiful early evening scenery. We aim to provide the "Evening Scene Index" that shows
whether or not the evening scene can be seen by analyzing and classifying observation data using deep
learning technology. This year, we collected observation data to create training data.
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Development of Automatic detection of Spread-F on ionogram using Machine Learning.

| thE#AZ (FERE KERTHHER
i Hiroyuki Nakata (Chiba University-Graduate School of Engineering )
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[ Abstract] It is known that when ionospheric disturbances occur, the traces on the ionogram spread out. This is
called as spread F. Since the detection and classification of the spread F have been done visually, we
developed an automatic detection of Spread F on ionogram using machine learning. As a result of the
detection, using the ionograms observed in Japan, it is found that the classifier can detect the three types
of spread F with a detection rate of 80%. The detection rate is rather high for this number of ionograms
(100 sheets), and a better detection rate is expected when more data are available.
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| [CJ20-19] —HEERZ |
L (RREL X)) KR[ELEERERBAEEOE)7ILEA LA
1 (BRZRERRE4 : &30 Quasi-realtime update of air pollutant concentrations in Japan !

(FRRREFSR) By 7% (—RMBZEAN BAREBEHRM

Masamitsu Hayasaki (Japan Automobile Research Institute )
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YT IWEA LDEBRAR AT LOBERVBEENT —H(TEHE o1

[Abstract] We conducted a visualization and quasi-real-time update using the Atmospheric
Environmental Regional Observation System; AEROS) dataset in Japan. The Ministry of the
Environment of Japan (MOE) only provides the AEROS data for the last seven days, and it is
not possible to see the nationwide distribution of it. In addition, the information on
meteorological factors, which are important for changes in the concentration of air pollutants,
is not sufficient. In this study, we developed a quasi-real-time information disclosure system
and archive of past data that can be used for research.
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(WFFERRES : 2 30) Automatic detection and regional evaluation of building damage caused by disasters
based on deep learning

(FARRRER) B B(TFEXFE-KERIFHER)
Toru Takahashi(Chiba University -Graduate School of Engineering)
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HRDEILY, FEREEZELTVSCDBREEMRT HLA, BEEZRALTHILIT05,

AHRTIE, ChERLEIHONE—REELT MESELVIFO—VICKYRBLEEEOTEZ
AVT, BB LBRKEHEEITL, BREEDEE CHEL RS EERL,

[Abstract] Considering the damage caused by Typhoon Faxai 2019 and the subsequent reconstruction process, by
speeding up the damage assessment of houses by deep learning and creating a database, the damage
proof can be made administratively faster.

In this study, we performed machine learning and damage degree judgment using aerial photographs,
then, showed that it can be judged with an accuracy of about 98%.
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(MFZEEERE S - T 30) Study on the outbreak and transport of the Asian dust by Himawari-8 Dust RGB and ceilometers |

| (BRIBIEA A0 UEHYBSDust REBEY —OA—4—E AT U7 Y A DRELHEIET 50 |

| (FERRES)FE BR (RAAZ- - KEEH)

Kenji Kai (Ibaraki University - College of Education)

[Abstract]

RREDTIN—TX. 2019548, EVTIILOTEREEZBEBERA DRI, [ RDEE |21 DHEBLS AR
F—LAICEBLIz, AYRFDEE(FEI600 MT, ZOHEENOENFRICE-TEIERISNFEHESND, UF
HUSES ANRGBDEBREZRITT DL HF ARAM— LA AILINERIGE THREL TSI EMRH M-, D
fEE X, 3DDWAR, THEHLBENAVHAIWAR, ZILAAILAR, TILAY S ANAVIUARIZEENEZ DO BHD
SRDINET DB THD. BEDEREH (2015-18F) 2 BMEFT 5L, COHRYRRARYSTH/MNIEDS
AMERARAELOT NN EEEDRL,

In this study, we analyzed the characteristics of a typical Mongolian dust storm and identified a prominent
dust hotspot in the Gobi Desert. During a field survey from Ulaanbaatar to Dalanzadgad in the Gobi
Desert, we encountered a typical dust storm on 28 April 2019, exhibiting a distinct dust wall. The head of
the storm had a height of 600 m, and its structure suggested that the dust storm was induced by a gravity
current. Moreover, Himawari-8 Dust RGB imagery showed that the dust storm occurred in an orographic
convergence zone. This zone connects two valleys that are sandwiched between three mountains in the
Gobi Desert: the Khangai, Altai, and Gurvan-Saikhan Mountains.
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(MZEEERES : T 3) Exploring land cover dynamics from long-term global satellite data

(RARTRER) EH R FEXF-BIFEHRR)
Narumasa Tsutsumida ( Saitama University )
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B BI2EI- RS LI,

[Abstract] We analyzed the daily AVHRR CDR data set which record the terrestrial environments with the longest
observation period amongst remotely sensed data for the global land cover monitering over 37 years.
This year we dealt with the harmonization of land cover class difinition into 10 classes from various global
land cover products. Furthermore, a multinomial logistic regression was applied to smooth annual land
cover classification maps, yielding the higher accuracy with less inaccurate class allocations over time.
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v (WEZEERRE4 - 3£ 30) A study on convective activity over the high-altitude areas of the Himalayas
E using satellite data
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(FRRFRER) BEDKR (AHEXE-FHMBIRIRRHER)

Hatsuki Fujinami (Nagoya University-Institute for Space-Earth Environmental Research)

[EBIEYSVYOEZRKEL. KADEEICEEZETHILLELIZ. ZOREBICHET ARDEELKERTHS. LHL.
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LEBRALMZT HT-8. Meteosat Second Generation (MSG) Indian Ocean Data Coverage (IODC)®D 74+ 7—%3(Ch9)
FAWTEHTL, 7TASMBIRIINTT, EVA—VEKENRN—ILETSVYDIACTHRELZ, BEREDILERAIDI
FERZTDKETBEIZLY, EXFVREICRKOEFTH A EN . Dongang L ZFILHEL TUL=CEMNBALMITEST,
[Abstract]

Convective activity from the foothills to glacierized, high-elevation areas of the Himalayas are still poorly
understood. We investigated cloud/precipitation systems that caused extreme precipitation at Dongang (2,800
m asl) in the eastern Nepal Himalayas from 8th to 9th of July, 2019, using MSG(IODC)-IR dataset. A monsoon
low developed in the foothills of the Himalayas during the two days. A line-shaped cloud band appeared over
the southern slope of the Himalayas due to the enhancement of northwestward moisture flux in the
northeastern side of the low. The cloud band with mesoscale intense convection passed over Dongang.
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(FZEERRES : E ) Validation of GPM precipitation products utilizing ground based observational datasets
over the northeastern Indian Subcontinent

(FRRREFB)FE B (FIXZ-HEER

Toru Terao (Faculty of Education, Kagawa University )
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[Abstract] Over the Meghalaya Plateau in the Northeastern Indian subcontinent, the complexity of rainfall distribution
makes the rainfall estimation difficult. The high spatiotemporal resolution rainfall estimation product by the
GPM project has been a powerful method for such regions. This research validate the satellite products
by using in-situ observation by raingauges, disdrometers, and a ground-based precipitation radar. We
found underestimation in the near surface rainfall over the southern slope of the Meghalaya Plateau, and
unrealistic patterns in the rain drop size distribution data in the products based on the GPM DPR.
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Murata, F. et al. (2020): Characteristics of Orographic Rain Drop-Size Distribution at Cherrapuniji, Northeast India. Atmosphere, 11, 777.
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i Yoshiaki HONDA (Center for Environmental Remote Sensing, Chiba University)

[EE] SEBEEBSSICABEBICKIMBRAROEHTBEZITALLELIT RALLTELI7OVILORKEBE
AL UICRIRISH T HEEABEEITAE>TOENMREECH D, K FHELYBRARICSNTELI 7OV LD
BRICH TREO LS BITEEBLATHEMTE LFSNBRSNESLL TS, BERHT—4
MoBEHSNGWER 3ib FRIEICE SN T, SUBBECAYZOBENRIESND, —H., Z+BE
AIDSKEPEAELSF DTG >TED TE AR M EREER YT — I THASN TO M EFIEL.
ZDEHFNEENTIVS, EC T AMRASTERERZRBLTEFTLL AR EREIAEM OBREZL. &
FLRNITIREEZICEEBEMET D,

Climate change and the change of the Earth's atmosphere due to human activities become noticeable, and the climate and

[Abstract] aerosol status quo and the impact on climate are still not clear. Artificial satellites equipped with the latest sensor technology are

being launched and operated for observation of clouds and aerosols in Japan as well as in Europe and the United States. The
physical quantities derived from the satellite observation data are backed up by ground verification, and the accuracy is
guaranteed with higher accuracy. Meanwhile, the equipment used in the atmospheric ground verification network, which has been
promoted mainly by the United States and Japan since 20 years ago, is getting old and updating is desired. Therefore, at this
workshop, we aim to make a proposal within a few years by studying the desirable atmospheres for ground verification equipment
through basic experiments.

1 | RIBEBSSICAREBIC S DB AROLEBLIEEICHHELLIT ARRELTEOIT7RYILOBRE
P BESUICRIEICH T 2 ENBABRIE>TUWVELMREIZH S, BEKIFEELVEAREIZBVLWTELI7O !
CYLOBRAICO T TREO SR ERELEATEEN T LFONBRINESELTND, BIEEH |
AT AL HEHSNOMER (I EREHCRO N T, KYBREICHY T ORENRIESND, —
VA ST RERIDSREOEAESRDIG o TED TE R EREER VT — I THEASN TS5
i MOZEHEL. ZOEFHHAEEN TS, ZCT. AMBS TEEERFZBECTEELLVAK LRI A |
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Ichii Kazuhito (Chiba University - Center for Environmental Remote Sensing)

JapanFluxl&,. K& —BEEICH THE-K-YE(CO2EE) D LB BIR YT —oTHY . COBRRYET—H
FHALLEEERRGENBAITITHON TS FITUE— MUV TG EQBRT—2LORMMELS
G EERRBIERZBRBOEENEZEFN TS, ARRE T ENTERSHFOMREHET L3KFOHAR
FIZKBZARDEIF—%20205F 11824, 27BIZH US4V TERBELTz, 14O OBERKR - 248 DS MEER
Tz

[Abstract] JapanFlux is an in-situ observation network for heat, water, and matter (CO2, etc.) on the atmosphere-

land, and large-scale estimation using this observation network is being actively conducted. In particular,
collaboration between ground observation and satellite observation is expected. We had a joint seminar
among groups from three universities in Japan, aiming at promoting cooperation among domestic
researchers and students. This seminar is conducted as an online seminar on Nov 24 and 27 with 14
research presentations and 24 participants.
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| [Joint Research No. CI20-101 ] P2020-1 !
i Title of Joint Research: Advances in remote sensing of ice cloud properties with synergistic i
E spaceborne and ground-based observations |

Name of Principal Investigator:
Masanori Saito (Department of Atmospheric Sciences, Texas A&M University)

[Abstract]

Ice cloud is one of major sources of uncertainty in climate models due to poor understanding of ice cloud
microphysical processes. The CEReS observatory, where various radiometric measurements both from
geostationary satellites and multiple ground-based instruments are accessible, offers unprecedented
opportunities to improve ice cloud property characterizations and their temporal variations. In this project, we
will implement an active—passive synergistic retrieval algorithm for ice cloud properties into the Himawari-8
thermal infrared observations and ground-based lidar measurements at the CEReS.

1 P T T T T T SoTTh

Back Ice cloud consists of ice crystals with variety of particle sizes and shapes. Due to the aspherical

Ground

particle morphology and large size parameters, the simulation of the single-scattering properties
of nonspherical ice crystals have been of a great challenge. In particular, rigorous first-principle-
based light scattering computational capabilities are not applicable to size parameters >50 that
are far smaller than those of typical ice crystals in shortwave domain. For a large nonspherical

Objective |
i particle, the geometric-optics methods are useful. However, this involves a particular singularity i

Methodo-

logy issue at the exact backscattering direction in the single-scattering property calculations, and

thereby no precise backscattering properties of large nonspherical particles were available.
This hampers the lidar-based remote sensing of ice clouds.
We overcome this inherent limitation with a combination of the Invariant Imbedding T-matrix
Method (1I-TM) and the Physical Geometric Optics Method (PGOM).
2 Conclusion 1: Successful computations of the scattering properties of an ice crystal (Fig. 1) with size
parameters up to 200.
Conclu-

sions To solve the single-scattering properties of a nonspherical

Ice crystals, we solve the following formulae:
. a
ET(r) = TSR Y (6,09, [, (1)
mn

ECO() = S TR Y (0, OHO ], ()

In the 1I-TM computations, the T-matrix of a nonspherical particle (Eq. 3) is obtained iteratively. This
enables to simulate the single-scattering properties of nonspherical particles with size parameters up
to 200.

Conclusion 2: An approximate method (PGOM) exhibits a convergence of the single-scattering
properties of nonspherical particles with [I-TM counterparts at size parameters greater than 150.

The PGOM overcome the inherent singularity issue on a basis of the physical optics principle, and
applicable to any size range. Our simulations suggest that the physical optics is reasonable
approximation for size parameters =150, which fill the gap in the backscattering property simulations

i R pmrnr] anaX ¥ ——n[ r}llnlmn mlnlmn] [b 3)
i of nonspherical particles.
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3 i With this physics-based ice optical property model in conjunction with a lidar simulator, it is possible to i
Effect/ ' apply ground-based lidar measurements to derive the microphysical properties of ice clouds. As Chiba !
Outcome ' Uuniversity is located over the regions where Himawari-8 provides multispectral observations with high- |
i temporal resolution, the next step is to combine the ground-based lidar and himawari-8 multispectral i

i observations to reveal the temporal evolutions of ice cloud optical and microphysical properties. !



Report form for CEReS Overseas Joint Research Program 2020

 [Joint Research No.CI20-106 ] SP2020-1 ;
i Title of Joint Research: Application of space and ground technologies for disaster risk mitigation: i
: Multi-sensor Web for earthquake early detection i

Name of Principal Investigator:
Dimitar Ouzounov (Chapman University)

[Abstract] The complexity of the earthquake generation process puts limitations on scientific knowledge and leads
to incomplete insights. However, it is known that there are several gradually evolving stages that take place in time
and space during the earthquake generation process. Therefore, it is reasonable to apply several methods of direct
physical measurement to study the physics of the pre-seismic process as accumulation and relaxation of lithospheric
stress and strain, across a wide range of spatial and temporal scales, to provide a better understanding of the source
processes and interactions before the main rupture occurs. The most recent developments in pre-earthquakes
studies (Ouzounov et al, 2018a, Pulinets and Ouzounov, 2018, Hattori and Han, 2018, Liu, et al, 2010,2018) have
motivated a team of researchers to produce an integrated research effort from using latest smart technologies to
collect and analyze multi-sensor geophysical data associated with lithospheric deformation processes.

]
1 i The background of this study is i
Back- : The lithospheric-atmospheric-ionospheric- magnetospheric (LAIMC) coupling mechanism '
Ground |
i The objective of this study is '
Objective | We explore multi-instrument space-borne observations in order to validate physical concepts of i
i Lithosphere-Atmosphere- lonosphere Coupling (LAIC) in relation to a selection of major seismic !
Methodo- i events. |
logy |
i The methodology of this study is - we apply some validated techniques to observations in order |
1 to identify atmospheric and ionospheric precursors associated with some of recent most i
i destructive earthquakes: M8.6 of, 2005 and M8.5, 2007 in Sumatra, and M7.9 of 2008 in China. !

2 Brief descriptions of three (at maximum) conclusions

Conclusion1 g
Conclu- , o , , ,
Far New investigations of atmospheric and ionospheric parameters

have been done for several powerful earthquakes. During the week
preceding the earthquakes, all these parameters show clear
disturbances that can be considered as short-term precursors.

Left: shake map showing the extent of the ruptured fault
lines for the 2008 Wenchuan earthquake (USGS)
Right: satelite OLR (NOAA15 data) of May 06, 2008.

DEMETER Dato - 20080312 Ovtst: 19748,

Conclusion 2
These variations are expected by the proposed LAIC concept.

Conclusion 3

There is a large similarity of these variations for the
Analyzed earthquakes :M8.6 of March 28, 2005 and M8.5 of - c :
Sept. 12, 2007 in Sumatra, and M7.9 of May 12, 2008 in 3 [ Z=m

Wenchuan, China. LI oA
LA TV

N/\T i 'J l J i
bl .| LJL.!@J_._L»A,L_LL,_ ;

3

The coupling interaction phenomena related to earthquakes was demonstrated in by the analysis of atmospheric

Effect/ ' and ionospheric observations associated with the M8.6 of March 28, 2005 and the M8.5 Sept 12, 2007 in |

Outcome ' Sumatra, the M7.9 May 12, 2008 in Wenchuan, China and the M7.2 March 2008 in the Xinjiang-Xizang, China, ,

| earthquakes. The synergy of related variations of these parameters suggests that they follow a general temporal- |

| spatial evolution pattern proposed by the LAIC concept, which has been seen in other large earthquakes |

! worldwide . :
|
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i [Joint Research No. CI20-103 ] SP2020-2 !
i Title of Joint Research: Using Himawari Data to Monitor Vegetation Dynamics i
i Over the Tropical Asia Region |

i Name of Principal Investigator:
i Tomoaki Miura (University of Hawaii at Manoa)

[Abstract] We investigated the utility of Himawari-8 Advanced Himawari Imager (AHI), one of third-generation
geostationary satellite sensors, for mapping landslides caused by torrential rain that hit the northern Kyushu
area in Japan in the summer of 2017. AHI Normalized Difference Vegetation Index (NDVI) moderate/low
spatial resolution data successfully detected landslides where the percent landslide area was greater than 7%.
The results of this investigation suggests that new generation geostationary satellite data can be useful for
post-event, region-wide initial assessment of disaster-impacted areas.

_________________________________________________________________________________________

Background. Remote sensing has been shown useful in various phases of disaster response,

Back- i starting from early situational assessment to long-term recovery monitoring, and even to pre- i
Ground  ¢ent monitoring and mitigation planning. |
S i Objective. A primary objective of this study was to determine how well Himawari-8 AHI '
Objective i moderate/low spatial resolution data detected vegetation cover changes due to landslides. A i
Methodo- i secondary objective of this study was to assess how soon AHI 10 min resolution data could '
' observe the disturbances after the rain event. |
logy . Methods. AHI 10 min data were processed into NDVI daily time series data. NDVI differences i
i between pre- and post-event times were computed for the northern Kyushu heavy rain eventin |
i Japan in the summer of 2017. The NDVI differences were compared with aerial landslide i
1 mapping results. !
2 1 Conclusion 1 S S S~ S
' AHI NDVI moderate/low spatial resolution data successfully [} Em—t SFELLIBETCRR o |
Co_nCIu' . detected landslides where the percent landslide area was &
sions | greater than 7%. i
i Conclusion 2 !
i AHI 10 min resolution data obtained near cloud-free coverage |
. of the landslide region by the 8th day after the disaster event i
i for the northern Kyushu event. This was comparable to the . i
' amount of time it took to obtain near cloud-free image coverage '
i with aerial survey, and better than those with the polar-orbiting 5
1 satellite sensors of Suomi National Polar- orbiting Partnership i
i Visible Infrared Imaging Radiometer Suite, Landsat-8 !
! Operational Land Imager, and Sentinel-2A/B MultiSpectral '
i Instrument. These results suggest that third-generation B A
i geostationary satellite data can serve as another useful i
' resource for post-event, region-wide initial assessment of m NDVI difference (bottom) !
! landslide areas after a heavy rain event. compared to percent landslide areas !
! (top). The white line boxes on the !
' maps represent the region used for !
! subsequent correlative analysis (see !
! the text). The damaged roads [24] are !
! shown as black lines for reference. !
3 The developed method was applied to another torrential rain event, the “Western Japan Heavy Rain of
Effect/ July 2018,” in Hiroshima, Japan, and successfully detected and mapped landslide/mud-flow impacted

Outcome ' areas with the same uncertainty level. i
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| [Joint Research No. CI20-107] SP2020-2 !
i Title of Joint Research: Development and validation of advanced satellite techniques to HIMAWARI-8/9§
i radiances for monitor and mitigate geohazards |

Name of Principal Investigator:
Nicola Genzano (School of Engineering, University of Basilicata, Italy)

[Abstract] In the field of the volcano activities monitoring, satellite observation represent a useful source of
information. In this research project, we exploit the potentiality of the high temporal resolution satellite sensors
(i.e. HIMAWARI 8/9-AHI) to study volcano process. The recently proposed NHI (Normalized Hotspot Indices)
algorithm has been implement on the radiances collected by the sensor Advanced Himawari Imager (AHI). The
eruption of the Krakatau volcano (Indonesia) occurred during September 2018 has been taken in account as
test case.

1

Recently, the NHI (Normalized Hotspot Indices; Marchese et al., 2019) algorithm has been
proposed for identifying volcanic thermal anomalies in daylight conditions. Up to now, NHI have

Back- i exploited the sensitivity of SWIR observations provided by mid-high spatial resolution satellite i
Ground | 4i5 :
Objective i In this work, we evaluate the potentiality of the NHI algorithm on the radiances collected by the i
i geostationary satellite sensor HHMAWARI 8/AHI, which is able to provide high-temporal '
Methodo- ! resolution data (10 minutes). i
logy i As a first step, here we asses the capabilities of the NHI approach to detect volcanic thermal i
' features as originally proposed (i.e. by using SWIR bands instead of more suitable MIR bands). i
. We take in account as test case the eruption of the Krakatau volcano (Indonesia) occurred !
i during September 2018. :
AP
2 Preliminary results highlights that useful information can be obtained by the implementation of
Concl NHI algorithm on the HIMAWARI 8/AHI data. In particular, by comparing:
°_ R . the HIMAWARI time-series of the NHIswir index computed over the Krakatau volcano with the
sions

total SWIR radiances computed by means the NHI-tool (Genzano et al., 2020) on the basis of
Sentinel 2 images, a good agreement between the two different observations has been
possible recognize.

+ the trends of NHIswir index over different pixels in the analyzed portion of the H8 scene, we
found that NHIswir values over Krakatau volcano are greater than the other analyzed pixels,
and the trend over "Krakatau pixel" is more different from those pixels not affected by volcanic
activities.

3

Effect/

i Thanks to capabilities of AHI to collect data in the MIR spectral range (Band 07), more indications on i
i volcanoes activities could obtained by defining a new NHI index (i.e. NHImMswir). '
Outcome i The use of consolidated change detection methods, e.g. Robust Satellite Technique (Tramutoli, 1998; i
i 2007), on the “NHI images” could allow to identify anomalous volcanic features. '

_________________________________________________________________________________________
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[Joint Research No. Cl20-104] P2020-3
Title of Joint Research: Remote sensing of phytoplankton size structure in coastal and inland waters

Name of Principal Investigator:
Shenggiang Wang (Nanjing University of Information Science & Technology)

[Abstract]

Euphotic zone depth (Zeu) plays an important role in studies of marine biogeochemical processes and
ecosystems. Remote sensing techniques are ideal tools to investigate Zeu distributions because of their
advanced observation ability with broad spatial coverage and frequent observation intervals. In this study,
a new remote sensing approach was proposed to derive Zeu directly from Rrs. Both satellite and field
evaluations showed good performances of the new model. Large spatiotemporal variations of Zeu were
observed in the Bohai Sea and Yellow Sea.

Back-
Ground

Objective

Methodo-
logy

Conclu-
sions

The background of this study is

The euphotic zone depth (Zeu) is defined as the depth at which the photosynthetically active
radiation (PAR) level falls to 1% of that immediately below the surface, and is an important
parameter for characterizing underwater sunlight conditions.

The objective of this study is

We aim to propose a Rrs(A)-based approach and then study the dynamics of Zeu in the Bohai
Sea (BS) and Yellow Sea (YS) that are two typical shallow, semienclosed seas with very

complex optical properties.
The methodology of this study is

In situ data collected from various seasons were first used to assess the ability of several

spectral indicators of Rrs(A) for deriving Zeu and the optimal spectral indicator was determined to

build a Zeu retrieval model. This model was further applied to Geostationary Ocean Color
Imager (GOCI) data to study the spatial and temporal variations in Zeu.

Brief descriptions of three (at maximum) conclusions

Conclusion1

In this study, we proposed a region-customized model to derive Zeu in the BS and YS. This model
directly used the spectral indicator of Rrs (A) rather than using any intermediate variables (e.g., Chl,
Kd(490) or IOPs) and thus could avoid potential influences from remote sensing estimation errors in

the intermediate variables.
Conclusion 2

Evaluations based on in situ data
indicated that the new developed
model has good performance with R2,
RMSE and MAPE values of 0.843,
4.42 m and 17.9%, respectively.
By applying the new model to GOCI
Satellite data, large spatial and temporal
variations of Zeu in the BS and YS were

observed.
Conclusion 3
The general variation pattern was that Zeu

m Graphic abstract of this study.

is low in nearshore areas but high in offshore areas at spatial scales and is high during summer but

low during winter at time scales.

This study reports the first detailed results of Zeu variations and their controlling factors in the BS and

YS. These findings contribute important knowledge for modeling primary production, carbon flux, heat

provided by this study can serve as a proof-of-concept
derive site-specific Zeu retrieval models for other waters.

This has been preliminarily verified when we applied the new approach to the global ocean.

Effect/
Outcome ' transfer, etc. Meanwhile, the new approach
i template that may be easily implemented to
]
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[Joint Research No. CI20-105 ] P2020-3
Title of Joint Research: Monitoring of Rice Paddy Field Affected by Flood Using Multisensory

Remote Sensing Data

Name of Principal Investigator:
Lilik Budi Prasetyo (IPB University)

[Abstract]

Flood is one of potential risk in agriculture, especially rice production in pre-harvest stage. Many studies found
that flood has significant and negative effects on rice production. A study reported that utilization of radar
technology will improve the ability to detect areas of rice paddy field affected by flood. However, the approach
will not detect the planting stage of the affected plants. This study aims to improve the study by developing
method and algorithm to monitor rice paddy field affected by flood, as well as to detect the planting stage of the
plants. Multi-sensor technology including radar, optical satellite data, and UAV data, will be utilized to achieve

the goals.

Back-
Ground

Objective

Methodo-
logy

Conclu-
sions

Outcome

The background of this study is that flood is one of potential risk in agriculture, especially rice
production in pre-harvest stage. A study reported that utilization of radar technology will improve
the ability to detect areas of rice paddy field affected by flood. However, the approach will not
detect the planting stage of the affected plants. Whereas information of planting age and flood is
important due the fact that the agricultural insurance will be paid if the planting age of the paddy
is longer than 30 days.

The objective of this study is to improve the study by developing method and algorithm to
monitor rice paddy field affected by flood, as well as to detect the planting stage of the plants.

The methodology of this study is by utilizing multi-sensor technology including radar, optical
satellite data, and UAV data, will be utilized to achieve the goals.

Flood over rice field area can be detected by using multi-sensor satellite data. In this study, Sentinel 1
SAR data gave us promising result with high accuracy of prediction. However, ground-checking is still
needed to increase the accuracy of prediction.

X Cireborn

m Flooded rice field at

m Detected flooded area over rice

field at Majalengka, West Java. study area during
As obtained from Google Earth February 2021
Engine (GEE)
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Yoshida, M. Kawamiya, M. Kondo, K. Ichii, A. Ito, D. Crisp: JoGU-AGU Joint Meeting 2020 Virtual, 7> 5
1 B, 202078148 (RRHY—%K)

Data-Driven Estimation of Soil Respiration in Japan; Yamanuki H., K. Ichii, N. Liang, M. Teramoto, J.
Zeng, K. Takagi, T. Hirano, S. Ishida, M. Naramoto, T. Kondo, K. Nakane, M. Takagi: JoGU-AGU Joint
Meeting 2020 Virtual, 7> 54 > B, 2020%F 7 8148 (RRH—%RK)

Verification of forest cover changes in China using multiple satellites; Taguchi T., K. Ichii, J. Xiao: JoGU-
AGU Joint Meeting 2020 Virtual, 7> 54 > FfE. 2020578148 (RRXH—HFRK)

Detecting the Borneo ecosystem changes caused by 2015 El Nino events using Satellite SIF data;
Murakami K., M. Saito, H. M Noda, H. Oshio, Y. Yoshida, K. Ichii: JoGU-AGU Joint Meeting 2020 Virtual,
IS4 UFfE. 20207 8148 (RR5—FRK)

Monitoring seasonal variations in vegetation activities over Southeast Asia using Himawari-8; Hayashi
K., K. Ichii, Y. Yamamoto: JoGU-AGU Joint Meeting 2020 Virtual, 7> 5 4 > BifE. 20207 8158 (R
AH—HR)

Development and application of land surface products using Himawari-8 AHI; Ichii K., Y. Yamamoto, K.
Hayashi: JoGU-AGU Joint Meeting 2020 Virtual, 7> 54 > B, 2020F 7 B158 ((RRH¥—HXK)

An analysis of land surface temperature during summer clear-sky days focusing on the diurnal change
characteristics using Himawari-8 data; Yamamoto Y., K. Ichii: JoGU-AGU Joint Meeting 2020 Virtual, 7
>S4 R 2020F7 8158 (RRH—HR)

Development of new satellite to monitor SIF and PRI of terrestrial vegetation; Noda H. M., K. Omasa, K.
Hikosaka, K. Ichii, H. Kobayashi, T. Kato, H. Muraoka: JoGU-AGU Joint Meeting 2020 Virtual, 7> 54 >
FifE. 2020F 78158 (RRH—HR)
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(X% 5=0)

- BIRAR2LA0RERSHAICL 2 RUSHEESHRERERINRKIR ; AZEH, RRERS. BBRX:
JpGU-AGU Joint Meeting 2020: Virtual, 7> 5 4 > FfE. 2020F 7 8158 (KRR 5 —HRK)

- HWIRIRIEZ®) MIKREBILEZEGE T 22HROMFABRFNHOPCERERRLELE) DOER - BAICETZII vy 3
>~ (GCOM-C##) ;s AZEH, BREX. PE . RBRE. RFERS). BHBRX : JoGU-AGU Joint
Meeting 2020: Virtual, 2> 54 > FfE. 202057158 (RRXH—FRK)

« WBESAF— AH5A. TERM ER T. AZ=0H. RRERS). RESH. AlFH—. FHESEE. 12
KPR, BEEH, KEHTE. BHER. ARNER. SH £ ZEBEA. K BB, BEXE. =6 5.
V> x> JoGU-AGU Joint Meeting 2020: Virtual, 4> 54 > B, 20205 7 8158 (OEHRR)

RBOE®E

« The characteristics of precipitation and anvil cloud detected by GPM/DPR; Toyoshima, K., H. Hirose, A.
Higuchi: JoGU-AGU Joint Meeting 2020, &> 54 > BfE. 20205 7812—-198 (RRH—%K)

- Evaluation of estimated precipitation product by machine learning method using Himawari-8;
Toyoshima, K., H. Hirose, and A. Higuchi: JoGU-AGU Joint Meeting 2020, > 54 FifE. 2020F 7 B
12—-198 (RRH—HR)

+ Improvement for infrared rainfall estimation algorithm of GSMaP using machine learning; Hirose, H., T.
Kubota, A. Higuchi, K. Toyoshima, S. Shige, T. Ushio, T. Mega: JoGU-AGU Joint Meeting 2020, > 54
VB, 2020 7812—-198 (RRY—HRK)

+ Himawari data transfer to Asian countries; Pavarangkoon, P., K.T. Murata, K. Yamamoto, A. Higuchi, T.
Mizuhara, Y. Kagebayashi, A. Takaki, K. Muranaga, C. Charnsripinyo, B.B.R. Lara, J.J.S. Marciano, Jr., E.
Yen, S.C. Lin, K. Fukazawa: JoGU-AGU Joint Meeting 2020, >S4 B, 2020 7812—-198 (R
AH—FRK)

« Hourly GPP estimation in Australia using Himawari-8 AHI products; Hashimoto, H., W. Wang, A.
Michaelis, H. Takenaka, A. Higuchi, R. R. Nemani: IEEE IGARSS 2020, 7> 54 . 202049 B26
B-10B28 (RRH—%ER)

« GeoNEX: A geostationary earth observatory at NASA Earth eXchange: Earth monitoring from
operational geostationary satellite systems; Nemani, R., W. Wang, H. Hashimoto, A. Michaelis, A.
Lyapustin, J. Zhang, T. Lee, S. Kalluri, H. Takenak, A. Higuchi, K. Ichii, S. Li, J-Min Yeom: IEEE IGARSS
2020, 7> 54 B, 202059 8268 -10828 (RRH—HRK)

(NTIZD)

+ Introduction of Chiba (Japan) site; Irie, H.: Pandora Asia Network (PAN) Online Conference, 1> 54
~FfE. 202045 8288 (OEHRRK)

* Model Evaluation of NO, horizontal distribution with MAX-DOAS ground measurement during Chiba-
Campaign 2015; Itahashi, S., and H. Irie: JoGU-AGU Joint Meeting 2020, 74> 54 VEfE. 2020857 8
12—-168 (RRH—HRK)

- Utilizing continuous multi-component MAX-DOAS observations for the near-surface ozone sensitivity
diagnosis at Tsukuba and Chiba, Japan for 2013-2019; Irie, H., D. Yonekawa, A. Damiani, H. M. S.
Hoaue, K. Sudo, and S. Itahashi: JoGU-AGU Joint Meeting 2020, 7> 54 > EfE. 2020 78 12— 168
(IRR & —%RK)

« Validation of tropospheric NO, column density data observed by TROPOMI: Comparison with
4AZ-MAXDOAS; Saito, H., and H. Irie: JoGU-AGU Joint Meeting 2020, 7> 5 4 > B, 2020%F 7 B
12—-168 (RRH—HRK)

+ Light absorption properties of organic aerosols at Fukue Island in 2018 spring; Zhu, C., T. Mivakawa, H.
Irie, F. Taketani, and Y. Kanaya: JoGU-AGU Joint Meeting 2020, 4> 54 > BfE. 2020 78 12— 168
(IRR 5 —%R)

« Sentinel-5p Tropospheric NO, Data Assessment using MAX-DOAS and Direct Sun Measurements;
Pinardi, G,, S. Compernolle, T. Verhoelst, M. Van Roozendael, F. Hendrick, H. Eskes, A. Piters, A. Cede,
M. Tiefengraber, A. Richter, A. Bais, D. K aragkiozidis, F. Gkertsi, Y. Kanaya, M. Grutter, C. Rivera, S.
Niemeijer, P. Raptis, S. Kazadzis, X. Zhao, V. Fioletov, H. Irie, and the NIDFORVAL and PGN teams:
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(7

DOAS Workshop 2020, 7> 54 > FfE. 20207 B13—-158 (OEHERK)

Long-term variation in the tropospheric nitrogen dioxide vertical column density over Korea and Japan
from the MAX-DOAS network from 2007 to 2017; Choi, Y., Y. Kanaya, H. Takashima, H. Irie, K.Park,
and J. Chong: AGU Fall Meeting, 7> 54 > Bife. 2020F 128158 (RR 5 —HRK)

Validation of tropospheric NO, column density data observed by TROPOMI: Comparison with
AAZ-MAXDOAS at Chiba, Japan; Saito, H., and H. Irie: AGU Fall Meeting, 7> 54 > GifE. 2020%F 128
158 (RRY—%R)

Validation of MERRA-2 AOD and Seasonal Variation in Phimai, Thailand, and Factors That Affect AOD
over Indochina Peninsula 2020; Ohno, T., and H. Irie: AGU Fall Meeting, 7> 54 > §ifE. 2020512816
B (RR5—HK)

Retrieval of Aerosol Optical Thickness with Custom Aerosol Model over Chiba Area from Satellite
Images; Xue, Z., H. Kuze, and H. Irie: AGU Fall Meeting, 4> 54 > Eifg. 20205128148 (RR&—%
=)

Evaluation of SGLI/GCOM-C observed cloud properties using surface-based sky radiometer and space-
based MODIS and AHI cloud products; Khatri, P., T. Hayasaka, H. Irie, and T. Takamura: AGU Fall
Meeting, 1> 54 > B, 2020F 128158 (RRH—HK)

Observational study on the response of aerosol optical depth over Japan to springtime transboundary
air pollution in 2011-2019; Cai, Y., H. Irie, and K. Yamaguchi: AGU Fall Meeting, 7> 54 > BiE. 2020
F128158 (RR5—HRK)

Assessment of light-absorbing organic aerosols based on ground observations at Fukue Island; Zhu, M.,
T. Miyakawa, H. Irie, Y. Choi, F. Taketani, and Y. Kanaya: AGU Fall Meeting, &> 54 > B, 2020412
B168 (RR&—HR)

Utilizing Continuous Multi-Component MAX-DOAS Observations for the Near-Surface Ozone
Sensitivity Diagnosis at Chiba and Tsukuba, Japan for 2013-2019; Irie, H., D. Yonekawa, A. Damiani,
H.M.S. Hoque, K. Sudo, and S. Itahashi: AGU Fall Meeting, 4> 54 > BfE. 2020F 128168 (OEHR)

S F)

CH, variability over India derived from the GOSAT/TANSO-FTS TIR observations and simulated by
MIROC4-ACTM model; Dmitry Belikov, Naoko Saitoh, Prabir K. Patra, and Naveen Chandra: EGU2020,
A2 54 G, 202058 (RRH—FRK)

Methane vertical profiles over India derived from GOSAT/TANSO-FTS TIR; Dmitry Belikov, Naoko
Saitoh, Prabir K. Patra, and Naveen Chandra: 16th INGGMS, 7> 54 > B, 20206 8 (RR4—%K
=)

Global distribution and evaluation of nitrous oxide in the mid-to-upper troposphere as observed by
IASI; Remi Chalinel, Jean-Luc, Attie, Pierre Durand, Philippe Ricaud, Jerome Vidot, Prabir Patra, Naoko
Saitoh, Juying Marner, Merrit Deeter, Didier Hauglustaine, Yannick Kangah, Pascal Prunet, Laure
Brooker: 16th INGGMS, 7> 4 VBif. 202086 B (KRR 5 —HRK)

Methane vertical profiles over the Indian subcontinent derived from the GOSAT/TANSO-FTS thermal
infrared sensor; Dmitry Belikov, Naoko Saitoh, Prabir K. Patra, and Naveen Chandra: JoGU-AGU joint
meeting 2020, 7> 54 “ B, 202078 (RRH—HXK)

GOSAT and GOSAT-2 Higher Level Products: Current Status and Future Plan; Tsuneo Matsunaga,
Isamu Morino, Yukio Yoshida, Makoto Saito, Hibiki M Noda, Hirofumi Ohyama, Yosuke Niwa, Akihide
Kamei, Fumie Kawazoe, Tazu Saeki, Ryoichi Imasu, Naoko Saitoh, Takashi Nakajima, Teruyuki
Nakajima, and Makiko Hashimoto: JoGU-AGU joint meeting 2020, &> 54 VFfE. 2020857 8 (O
FR)

Study of greenhouse gases in Siberia using ground-based and satellite observations; Dmitry Belikov,
Naoko Saitoh, and Prabir K. Patra: ENVIROMIS-2020, 7> 54 > B, 20209 A (OFEHRR)

Recent Global Distributions of Greenhouse Gases, Carbon Monoxide, and Solar-induced Chlorophyll
Fluorescence as Seen from GOSAT-2; Tsuneo Matsunaga, Isamu Morino, Yukio Yoshida, Makoto Saito,
Hibiki M Noda, Hirofumi Ohyama, Yosuke Niwa, Akihide Kamei, Fumie Kawazoe, Tazu Saeki, Ryoichi
Imasu, Naoko Saitoh, Takashi Nakajima, Teruyuki Nakajima, and Makiko Hashimoto: AGU Fall Meeting
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2020, #> 54 »FfE. 2020F 128

(VRIEE])

« Introduction of Data Assimilation and Its Techniques; Shunji Kotsuki: Topological Data Analysis
Laboratory Seminar, > 54 > . 202054 5298 (BFFERE)

+ Leading Research on Data Assimilation in Global Weather Prediction System; Shunji Kotsuki:
Topological Data Analysis Laboratory Seminar, 7> 54 > B, 2020 4 8298 (BiFHER)

« Enhancing Precipitation Prediction Algorithm by Data Assimilation of GPM Observations; Miyoshi, T.,
Kotsuki, S., Terasaki, K., Otsuka, S., Chen, Y.-W., Kanemaru, K., Satoh, M., Yashiro, H., Tomita, H., Kondo,
K., Okamoto, K., Kalnay, E., Kubota, T.. EGU2020, &> 54 > i, 2020F58 78 (OEHER)

* The resent progress of the weather forecast system based on the NICAM-LETKF assimilation system;
ChenY.-W., Terasaki K., Kotsuki S., Kanemaru K., Satoh M., Miyashi T., and Kubota T.: JoGU-AGU Joint
Meeting 2020, 7> 54 »BifE. 2020 7H812—-168 (BFER)

+ Ensemble-Based Data Assimilation of GPM/DPR Reflectivity into the Nonhydrostatic Icosahedral
Atmospheric Model NICAM; Kotsuki S., Terasaki K., Satoh M. and Miyoshi T.. JoGU-AGU Joint Meeting
2020, 7> 54 “BfE. 2020 7812—-168 (RRH—FR)

+ Weight Structure of the Local Ensemble Transform Kalman Filter: A Case with an Intermediate AGCM;
Kotsuki S., Pensoneault A., Okazaki A. and Miyoshi T.: JoGU-AGU Joint Meeting 2020, 7> 5 1 > BifiE.
2020 7812—-168 (BFEE)

+ Ensemble Data Assimilation of COVID-19 Epidemic Model: Relationships between Infectivity and Earth
Environments; Kotsuki, S., and Okazaki, A.: JobGU-AGU Joint Meeting 2020, 7> S 4 > Bifie. 20204 7
B12-168 (RRH—FRK)

+ Experimental platform for design and advance evaluation of frequent satellite observations to
innovate weather, ocean, and land surface predictions; Miyoshi, T., Kotsuki, S., Terasaki, K., Otsuka, S.,
Honda, T., Okazaki A., and Takatama K.: JoGU-AGU Joint Meeting 2020, 7> 5S4 > BifE. 2020%F 7 A
12—-168 (O%BEHRK)

+ Local Particle Filter Implemented with Minor Modifications to the LETKF Code; Miyoshi, T., Kotsuki, S.,
Potthast, R., and Kondo, K.: JoGU-AGU Joint Meeting 2020, &> 5 4 »BafE. 20207 812—-168 (R
AH—HR)

(RIRERE)

- PULBECRADHE2ESHACII2RUSEESHRRERIORR A2 RH - RRRS) - 6RRK:
JpGU-AGU Joint Meeting 2020, 7> 54 »BfE. 2020578158 (RR&H—HRK)

- MHKIRIBEE WIKRELZEET 2 RROBFEHNPCERRLE) NER - BAICEITZIvY 3
> (GCOM-C&M) ; RXZ5EH - BAEX - P& Z - REKE - RERS - B/RXK : JIbGU-AGU Joint
Meeting 2020, 7> 54 VBfE. 2020878158 (RRH—HFK)

B B

« Toward operational satellite monitoring of chlorophyll-a concentrations in turbid inland waters; Wei
Yang, Bunkei Matsushita, Akihiko Kondoh: JoGU-AGU Joint Meeting 2020, > 54 > FifgE. 20204 7
B128 (RRY—HR)

(BR=E

GEEIBE)

« RZAMIOFHEEHBRABBRIE  FEEBE : WGUBRRARY vIVEy Y 3> U25[FHBI0F V1)1
R BRRAE & HIRDIBE - KZE] /Special session for a Borderless World of Geoscience after COVID-19
(Challenges for the future), 7> 54 > BifE. 2020%F 7 8138 (BFFEE)

(Josaphat Tetuko Sri Sumantyo)

+ Pengamanan Kekayaan Laut dengan Teknologi Informasi: Synthetic Aperture Radar (SAR) untuk
Pengawasan Laut Indonesia; Josaphat Tetuko Sri Sumantyo: Seminar Online Global Information
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System and Kekayaan SDA Kelautan Indonesia, Universitas Diponegoro and Kopertip, 7> 5 4 > B,

2020fE 7868 (BEFER

« Perlindungan dan Pengawasan Sumber Daya Alam Kelautan Indonesia menggunakan Teknologi

Microwave Remote Sensing; Josaphat Tetuko Sri Sumantyo: Seminar Online: Perlindungan dan
Pemanfaatan Sumber Daya Alam Kelautan Indonesia, Universitas Diponegoro and Kopertip, 2> 54 >

FfE. 20207898 (BFER)

* GNSSRIvVYavA2EEEARTFE 7> THICOVWT ~ ZR/EEA7C T HOBMEREBERE ~ ' R

B¥. 3 77vbh Th23 AU A>T 43 EFERBEFS APH - SANEHH - SATHERHE
& A S4B, 202078158 (OBEEE)

+ Computation on Circularly Polarized Electromagnetic Wave Backscattering by A Tree Target using

FDTD Method; Xiangyu Huang, Mohammad Nasucha, Josaphat Tetuko Sri Sumantyo, and Cahya Edi
Santosa: BEFIERBEFS APH - SANETF - SATHESRERES., 4> 54 . 202067 8178
(OFEHER)

* Remote Sensing for Land Deformation Monitoring, Plate Tectonic and The Ring of Fire, Pusat

Penelitian Mitigasi Kebencanaan dan Perubahan lklim; Josaphat Tetuko Sri Sumantyo: Institut
Teknologi Sepuluh Nopember (ITS), Surabaya, Indonesia, >S54 > Bife. 2020F 7 8178 (BEER)

 Remote Sensing for Topographical Mapping; Josaphat Tetuko Sri Sumantyo: Indonesian Geospatial

Agency, Jakarta, Indonesia, 4> 54 . 2020F 7 8298 (BiFEHE)

+ Indonesian Continental; Josaphat Tetuko Sri Sumantyo: lkatan Alumni Beasiswa Habibie (IABIE), 7>

4 EME 20208 8178 (BfFREE)

+ Klaster Disaster Monitoring; Josaphat Tetuko Sri Sumantyo: lkatan llmuwan Indonesia International (14),

T2 54 U FfE. 20208 8198 (1BFFER)

© SARBEROREBFBICKLDIBBEBIFERRMBMEOHE T B IVT77vh 7hx3 AU AT«

3 EFFEREFFEIFE -MITIL I POZIAMRSE (SANE). 7> 54 VB 2020118258
(OsEHRR)

« GNSST — % % & A L 7= Consecutive DINSAR & PSIFSARD R ITFEE D LLE ; 78 B 2 # - Josaphat

Tetuko Sri Sumantyo * Mirza Muhammad Waagar » B [@ 3 - Ramadan Gamal Abouelmagd + Daniele
Perissin: BFEHRBEFSFE - MITIL I FOZ I RMES (SANE), 7> 54 B, 2020F118
258 (O%EHRK)

- NEGERFAAREEHRFEOL —FJDNSRSF7 T 0O : FEHLH - SBES - Fv 7V T74

Ho MY I Trw bk Fhx3d A AT 43 BFERBEFEFEHE - MITIL I FOZHAHE
2 (SANE). #> 5S4 BfE. 2020118258 (OB@HERK)

« BAMZEHRBHAOESHFAOL —FDL K —LDRE RUEREFNE : BAE- 3V 77V Th23 X

Y ARV T 4T Fr 7V B MY EFBREEFERFE - MITIL IV NOZHVRAHES (SANE), 7
S4B, 2020118258 (OBEHRRK)

- FPGAZ BB\ T-CP-SAREBBRUNIEY R T LERDEKE: EB T - #i%—#8 - Josaphat Tetuko Sri

Sumantyo : EFEHRBEFEFE - MITIL I O RAHEE (SANE)., F> 54 VR, 20205%F 11
B258 (OEH#RK)

« Study on on Subsidence of Semarang City Using Differential Interferometric Synthetic Aperture

(h

Radar; Xiangping Chen + Katsunoshin Nishi « Josaphat Tetuko Sri Sumantyo ¢ Daniele Perissin: EF &3}
BEFEFH - MITIL I O RAAELS (SANE), >S54 2. 2020118258 (OBEHRR)

HFD)

VEHY 8SEAVEERE=ZS V> JDRA  mHFC., WAEFE. K MK SEAEBESE. NVEEKR 2
80, WAER. KF S, Tomoaki Miura : BARRZR2020FEEMEKRE. 4> T4 FfE. 2020
F£108308 (OEHR)

© 2018FNR7 V7 RBFICH T REMEEDSEERN ; WAHEF, HHIC : BARRFER2020FE

MEKRE. 54 . 20208108308 (OBEHR)

* RhLZYT - by TIVCFECLZEEMERBRE=S V> T A 1 KRIEFEIHSR2020, 7

>S4 RE 2020118128 (BF5ER)

+ Development of land surface reflectacne and related products using Himawari-8 AHI; Ichii K., K.
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Hayashi, Y. Yamamoto, W. Yang: AGU Fall Meeting 2020, >S54 > B, 2020512878 (KRR 45—
ER)

- BLESKREEVEDOY 8SEAWV2018FRBEICH T B MREMBEDSHEERN | IUAREFE, HHFC,

(&

(&

M. Kang : BRU E—h 222 J2RF690 (HH 2 EEUT) FMBER. 7> 54 . 2020F
128218 (OEHERRK)

Z=9)

Update of GCOM-C/SGLI Leaf Area Index & fraction of Absorbed Photosynthetically Active Radiation
products; /NKFI{T. /IHRFR. WeiYang, RZEH. NEFHE. KkH G, KEAF. RERREL. B
A, AL & JpGU-AGU Joint Meeting 2020: Virtual, 7> 54 > BfE. 2020 7812—158 (O%E
RRK)

FO—2ZBAVWEEERBLRYRLUZPHESAE  MNIEKR. BEBEE. FE2. KEMRH, KZEH:
JoGU-AGU Joint Meeting 2020: Virtual, 7> 54 VB, 2020F7812— 158 (RR Y —HR)

DEx
VEDY 8 SEMPTIC S 2BEMAMEBKRET O Y F ORI BIBlEi— - LERS - BOBS
2020 FEOARRFRETAS. BETHEAMN. 202065819238 GELER)

« DHTFEER195 (Hagibis) [CHEVWHREMTRELALBEND I I —XR 7L A RRL—FHA  FENE -

ISTHES - IWMXEA - ETAA - REFH - BEHHEA - BOKET - SHEM : 2020FEBEARREREF
KRR, BETFHREARM. 202085819-238 GELRER)

« JI—ARPLAKEL—F TEHRAINE2019F10812BHREBENHLERE ; IBNES - FEHE - /)

MM - ETAA - REAFH - BEHEA - BOKE - SNEM : 2020FEBFRRFSEFT AR, BET
R& AR, 20208F5819-238 (GELHXR)

« I UREL — 5 FALCON-IC & 2 RfEfE TORIBAIAL & & T D MARAT © MEEFEREA - H8)IIB46 - JBUIRRE -

TAAEF - OB - SRR - DRI - BEHE - IBRES - 8 TAA | 20205 OFR RS 2ES
X%, BETRELH. 202055819238 (GELHE)

« SHTECRAF15SOREBREDFHR  REFH - M - ETAA - BEHNE - IBHES - EEFEA -

SHNER# - BOEE : 2020EEBAKRREZESUEKRE. 7> 54 B, 2020F10827-308 (KRR
H—HR)

- BEFRNEREEICNT I N TS LBEDNER  LBERE - ARBIEE - BEHF - iIKHE— - BOE

& BRRE - FRHE - LARE - & &—  2020FEBARKRESUERR. 754 U FE. 2020
F10827-308 (OEHEK)

- VEDY B SHMFEBICL 2ERBDMBERKEETOS Y b OIREL ; BIBHE— - KBRS - BOBE !

2020FEHAREKERUEAR, T 54 UFfE. 20208F10827-308 (RRH—FK)

+ XHPAWR & WHFALCON-IC X 23K ERFREHE ; BOKE - XEEE - BFHHA - HENE - BNE

38 - IR - SRR - SIBHE— - ETAN  2020FEEAASZEENEKRE. 154 2 FE. 2020
F£10827-308 (RRHY—FER)

© RO EDYEEA A -2 v—ICET 2R : BOBE - X220 - P8 F - BIRRZ - SEEM - 0

i& « BUPRERRER - REEEBFS - KMEER - BB BRX - PHIEE - ARHER - KBHW - &FHR - B
R 2020FEBERR[RESUERS. 754 VEMfE. 2020F10827-308 (OEHER)

« Generation of land surface reflectance with combined Geo-KOMPSAT-2A AMI and Himawari-8 AHI

observations; Park, T., W. Wang, H. Hashimoto, T. Vandal, J. L. Dungan, Y. Wang, A. Lyapustin, J. Yeom,
A. Higuchi, R. Nemani: AGU Fall Meeting, 7> 54 > EifE. 20201287 - 118

« GeoNEX: A geostationary earth observatory; Nemani, R. R., W. Wang, A. Michaelis, S. Kalluri, T. J. Lee,

(&

A. Lyapustin, A. Higuchi, H. Takenaka, J. Zhang, J. L. Dungan: AGU Fall Meeting, &> 51 > Bf&. 2020
F1287-118

RFE)

- ERHIZZR U TOKIBFFIREDHTE ; BRTHRC « FMTFEF - EFEL + Gunardi Sigit « KEEE - Baba

Barus: BAUE— b2 I JER HEOTEMBER. 7> 54 FfE. 20208128218 (OBWER)

+ GCOM-C/SGLIF—4# (& 2 TVDI & KFBURE DESR ; RIBMERIE « RETF&F - BRIHELL + Gunardi Sigit
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Budi Utoyo : BAVUE—F >V > J2% HEOLRMBER. 7> 54 . 2020128218 (O
SARR)

4> RRIPICHIFZZHEHSentinel- 27— 2B\ o/ ROERRBERDOHTE ; EOWHA - ZBTE -
03I - Gunardi Sigit « Baba Barus : BAU E— M2 YV %R HEORRMBER. 754>
FfE. 2020%F 128218 (OERRK)

A2 RRXRIPICHIFTBKBOKEEETFHOI-ODENBHTE | EFBESL - KTFHF - EMB L « Boedi
Tjahjono « Sitaresmi Dewayani : BAU E— Mt ¥V J¥E FEORRMBESR. T 54 VR
2020128218 (O%5ERRK)

(%E%r‘n%)
Study the methane interhemispheric transport pathway using observations by the GOSAT/TANSO-
FTS thermal infrared sensor; Dmitry Belikov, Naoko Saitoh, and Prabir K. Patra: 250 K& 5IHmSTH
BT SARE. 2020F118 (OFEFHRRK)

(/J\ffiﬂll‘l';ﬂ)

[BRlDMME] ZRARILT ST —FENE - FRIFEDFRS ; IHIES) : RKEN iTHEMSD 7 b U—F(CD
WTORES2020. 7> 54 k. 202057 A 38 (OEHERKR)

« COVID-19RREFRHBIBETINDFP U TIVT—F R : BN & IKIRBOBEED ; /IIZS) - RIF
ER - H# B IST - BRRAEMBERE - IRVF—DBICBTIIFR/N—bEIF— 7254
f£. 20204 7 8228 (BEFHER)

SEOBRCZHEFXITOAFOVBICEAT HER  BENBL - IHIES) - BHERE  TRKZESSHN2FES
BXEs HFT5DFERFMBER. 7> 54 . 20206989 - 118 (OEHER)

+ A Local Particle Filter and Its Gaussian Mixture Extension: Experiments with an Intermediate AGCM,;
Kotsuki, S., Miyoshi, T., Kondo, K. and Potthast, R.: RIKEN Data Assimilation Seminar, 7> 5 4 > Bifi.
20209 4118 (BEFER)

QRFEBBOT7 U H Y TWEBICKBERHKEEETIV - TIaL—% 5 IWIES) - thHIBL - itz X -
ESEE - (UBES - fIEBEME - IRE A KIRBER. 7054 B 20201184 —-68 (O
ER)

s REBDT—FFATIRATYVHRL [EE] BROU PV A LHEKIRIETFA ; IHRIES) : FERZEGP
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C-band microstrip array antenna

B = Prototype of Broadband Circularly Polarized Microstrip Array Antenna using 8 X8 matrix
configuration (2 pannels)

PHEZRF (IS + | For C-band multi-beam airborne circularly polarized synthetic aperture radar system (CP-SAR)
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« BENRAAGARMBEY ) —IARRRBETE - HEEESES

+ B 2EEMOLIRSIEERES

- [BESREEICEATIRHR] OT—FFBMRET IV —TES

- —RHUBEABEEREANEZZES

(ROBE)

KX - K&ERFR (BB, RELRZESFZER. ARPEHIN—TV—4 (~2020F9 B). HIEERS.
BRE - MRERTB/NEESES (~2020F9A8). EXEEES (~2020F 9 B). BXHIKK2RIZYT
NEES7 F/)\A H— (~2020F9A)]

- BERKXRIZS BEES, FEE. FREREEFERFTER. REES
« BRUE—bEII VIS EES (TFRREIF—LR) . F20AMIMEAEEZ 5 TFES (~2020F9A)
- BARMKXERISES [JoGU-AGU 2020 Joint Meeting 7OFSLEEF RINA Y — Y4 T2 AR—K (K

SUKBRZEE Y 3Y)]

- BERRKFERT—IFANEES
- BERZMEE RRFEESR - HIKRENFESXERIGBP - WCRPEFNHEMAHASRVNEERES.

KR ENZZERMIK - REBDNSMKGAFREBRNEEREE]

- [ET [BLEKKEEICAHTBUR) T—IFAMERKEI I —TES
- BUMRERAEATEMEAREREE JAXA) [PMM BKEBIZ v ay) By 3 RETIV—

7E8]

© BXARFAEABTERZTFTEMKRBARN LEFA - LRAMARZERIEE ASEHEFEFINNE =

8k

- BUMRFEREANBRESHREE (NCT) HBHHARE
« RIKRFE BPE FBDHE|ED BEE (VE-—FtrPr T 0iBY)

— 120 —



(FBTH)

—t) BRUE—b VIV TER - FMES

- RIZMREPHNSTE (BEA) - T4 1/NEES - FE
s XEBRFEAFEMERZRMEEETESV —F > J IV —TEE
. ERHERHENLS : Center for Food Availability for Sustainable Improvement (CFASI), Udayana University,

Indonesia gltz> ¥ —&

NIZD)

HIRKERRICET BRZE 7 RNA P UEEBRNBE AN\~

© MENWKKRETNESELARTOISL REBR - [BRBE - T4 vEV T - TL XY N EORE EEE

B8RZE8

- B IHAMMZEHEIC K BHMKIRIBEAIERE SRS

- BRRKIEZSAKREBHFARNSES

+ EarthCAREZESZES

- HIRBRESSWES S ARDREES

« FEISDOASBRMEER APOLLOI v 3> - UV/Visible ) — 45—

- [RZEFHEBEREGCOM-CI vy 3y « KRIRILY —4—

« BEDRHRBAIRMEE (LLWRE) GOSAT/TANSO RAERE - HEEESZES

- [BULEBET—7FBERMNBRRAR] OFEHY T—HFEBRADOT-ODEEIIN—TEE

* International SKYNET Committee

- BERZiiieE REFEER WHRRERNFEESRERIGBP « WCRP - DIVERSITAS §ESARIRIGAC/NER

(7

=E8

s F)
BAZNSEEBEFEES - HIkRERFES L EREIGBP « WCRP « DIVERSITAS SRINFISIGAC/IVES
& E24HiRE8

© RIBEEMKIRER - RITBEAAFTEMEARRARE - BRITBCEABILIRBAEM BENR ARG

RitiEI2 (GOSAT) HA IV RF—L» I—F2FJIV—TEE

© RIFEMKRER - RIATBOAAFTEMEBARMARE - BRIITBCEABILIRBAEMR ' BRENR TG

B2 28 (GOSAT-2) Y4 IV RAF—LES

© BRRRMEZSARKRERIIREIZERES

- TREREFETHRESEE (KXNEH)

© TRHERVLERRREFERIES

© BERARREEZEERS

« HEEABFHMBKRENFEESTOISLES

- RIEAMKRBE/ARAEE - BUMRRAEEZABILREARA BRENRAXBFARMNEGE 3 SHEHES

(I

BU—FJINV-T2F&E

HRUZS))

o RREEERE [Journal of the Meteorological Society of Japan, KX « K& BRZEEEE]

=

IRERED)

- —RUAFAEABFEEREER [(FMBERIRTEERIEER., F¥EE8)
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[8] t>5H—DITH

8.1. EYH—FEHDIUIRIIL
8.1.1. CEReSEEE> > RI VL

DH2FER, FHBEIOF VA I ARREDOHROLLEIYICEY, ERDKSRCEReSERY Y RI T L
DFRMEIPIEL E U T

8.1.2. %£23EMCEReSEBEVUE—ME IV IV VRYIL
(A—HF 45— : CEReSHREFAMEHERTES

E23MCEReSBIEV E— M VYV IV VRY D ALIE, BIE. FERZFPEREBICSVWTRHAZEL TV D
DxEIIa=h—yarV—)vslackB LU ZoomEBWT, SH3F2/18BICAVSA VL FELT .
DI VRI I LIZ, HEAFARARERIOME[N T TEEREL THY. £ 5—H1HEFA - HRAWERLSR &
LTHEL TWE 32070554, [EiRHWYE—FEY Y2 J) MRRBERGES). (FEMNASEL)
[CBHEL AR FER (OE214. RRH=31%) NiThih. 2BOSMESNA > 54 > L TRLICERER
HLEULE, COHFIZ. CEReSSZa2—XL %—2021%F 282 (No.183) THBNMLTWET, . BN
RREBBEIURSA FER [E230CEReSSEBEVE— MYV IV VR VLERE] EULTRITLT
WET, TUFIVMRITTEY A b &KW TSR,
(*&HIE : https://ceres.chiba-u.jp/2240/)

. W“_"" aaE «

| & [ 4 [FYSS PP Moy, Feterusry 35t =

nc:m;s-,wmnu
Pol BLES TS ECr-SARTRRIIR . LR A DT FPGA R L 1 R - 2

5E 3E T 7 el

n CEReS Sympondam Ademin MK

P02 EREE ¥ cond FREL — ¥ - FLFrOER - SNER

BE 1 Eriy
B0 T R R R L T
n CEReS Sympurisum Aderin MK
Pl EARE (B0 - /TR =54V -
n =i ; 1 re{de 1

n CEReS Symperiduim Adinks N
< u g :F!_ FNEGER D AT RS

CLRet Symporium Ademin NEK
Licle

[8.1.2. slack#AWcARRHY—Fv 3>
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[9] EEMREIH

9.1. BI2F—FREVRATL (1BY : BOEE

CEReS THR{S - BT B2 - o, 7o TFHICLBEEZEIEINOAA/AVHRR, PEDFILRRES
FY-2, SV RSAVERE (A>9—Xv FNRB) TIIBERDBIESRFEMTSATYU—X (VEHY 8St]
WEZBHMTSATEIRT —H #HS - A1), VEhW 88, ZXUHNBILEIREEGOESE, WY U—X,
BROUIC TerraB LV AquaE S D MODISE T4 B, CEReSRITHIEAERMSICEEE L 1- NOAA/AVHRR Z{EXE
7> TFE—I—DRELBHKICLDZEBROEL. ZEY—BOKIBE. AVHRROEREWLRKE., B&
VUVENDY 8BDEIZICKY., 2017FEIBICEKEBE—ARADBEIE#1T o7, 2021FE3BRE. 7V T3
LTWBRIZIEFY-20A4 THD. BERE. 19—V MRBT—FICEALTICNEFTEBRRICARLT
W3,

®.1. IRBET—IVU—X—B

NOAA/AVHRR> U —X 1997%F 4 B158ER/ME. 2017E 3 B13BZEEERE
GMS-5, MTSAT & 1 — X \GMS"ES'; 1997F & W 7> T FRERMB. MTSAT-1RIZ2005FE6 AL WSV RS54
> ERfSRAE
VEHYBS 2015 7 B & W ETNERRE. REDMGED
2 @) su-x |1 gﬁiﬁ: AR EUFY2BM, BEE. 2007EERL Y FY2-CEE. ARG, BE
PRTIC

WNI & U INT=T— 5 2 0IBRBEL TEA F2BHRDERBLEICHEVNU PV
HA4 LIBIZIRT L. BET—FIFVLEE @D TRBES
GOES-E, -W/ £ 31> J—X | GOES-R, GOES-S (NASAHBHEN—IBTINE, AR

2004F 8 B &Y JAXAZEERT7—NA TRBLIN2019F 3 BICTHRT ., £EEE
7049 hEElE Terra/AquaBtgis kL Y 7—hH4 7814

GOESE, -W/E 2> U—-X

MODIS

9.2. ERELERE (BY:JT.RY AY>rF 4 3)

20 2 B15BICRBYE— bV THRELEY
H—XAVOBYE—bEVIVITREE (IY 77V MR
RE) ICFEM U EEERE 1 GHz N5 40GHz £ TER
TIEET. SABAOL —4 (SAR) %#ZUL®. ¥4 2 0OKD
EREMR EEELORERRR EICKAL TWB, CDRIBEDTE
(X 084.0m X £6.6m X Z2.4m T, F 1= RURAS M4 (X35dB LY
ETH3,

RAVOBRVE—b LI TICBIF2HALBRRERIE
TBREHIC, Ry NT—=OF7 4% 4V 0KEK - &
WIITEE. SRELQZERELEEBL. SHRAOL—FD 9.2, ERMEEADKT
FARICHBERIRGBNA VORLEE P> TFHERAKT B
I, E—AVFZE (MoM), BREBEZE FEM) REAFEALESAREKE - 7> T HFREEBOV I+ V7
HE/FL T B,

INSDREIMERITHE BARTEUAVESD) YAV DEERFRAOEMEEOL —F DREFEICER
LTHY. Ffeo B2 5—02BHEFNAHRRMEREE THZVTEAL. 2EOMES EHEL T, /NEME
2xFIUH. BERAOL—4. Y4 U 0RMEIEt - BELEt. BRRBERLE VLR ETHBIVAVORICHITS
RRIEE Y ORERBICERAL TWLWSB,

9.3. ART—FEEZM4F—%E (FBY : NT(CDH)
45— (ldar) &, KRPIC/VVRAL —F—HKZRBFL. AKPOBEAKTHZIT7OVILPENS DELEL
REERFETRNAL THELEDOAZHFECEEO M 2T IRETHY ., ARENRETEHVE-— P> I>
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JICEWTERWREFBEE LR > TV S,
CEReS Tld., ARBREBEABPLPRENBLRERET
BT FIFRHARFARAEZBNELICIEIS5ND K
S, REHBDEHANTIEE T, N DCREEDLLS
1 F—BLUVZDOREAY AT L% F/22FEIC
RIFTLTe ShIZEKY. CEReSD 3 DDhHA
MEIOTSLDSEN—DTHS ik E—
Nery 7055 4]) ICBWT, HEFIA - #
BAEOBEI K Y ATREIC A > T,

ART—IMBS4 9 —&KE (Atmospheric
Data Collection Lidar, ADCL) (DB (L. &
AAEOHERAMHOEHRICIRER S RRETARE L, @
89 « S{RBY7REHRINNTTAEZR PPl (PPIIZ Plan Position
Indicator D) E— REHAIEEN P EL>TW
% (R9-32M), TIMELERL-ZRREHMD
JVR—R MEEREL, L——&K8 & EEEN
—E (E/RIT14v ) BLUBNT: UNM RS

(a) ZEES19—21=vh

(b) BEES5—1=v MOBHE

Trarsbent recorder

() ETFOVILEEE
[T —IM/S M ¥ —3%E (ADCL)

9.3.-1

rotary iable

{1 Lasersystems

/?- -

TA4vY) BERE, ZHEZI—XICHETTEERY AT LBAZFEAL T3, BFIC, ZRRR7TOX—%
PR (M) L EOFRBICK B LT -5 DREZT>T. EENHN OERENDSVS (I
S ERRITBENTRERLBY AT LER2TWVS,

QOO REEE®

Visibility in May 2017

RIERSE

(181251

Visibility (km)

15 20
Day in May 2017

25

30

35

X9.3-2 IZHHREMERELICHKEL 1218725T, 35km £ TOih ERIBAEHAITE, th E{HED
I7OVIVBEICDWTOBHIERETE 3,
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9.4. MEHEEIRY F T —OMER (SKYNET E48% : AiT{Z%)

HIKSIRDEE %IRRT 270, T7OVIVEI7OVIVERKRE L THRT 2EDOERET—5 DEIG L BRI
RDEIR . RtE2 5 —Tl, BUERRBER ESEOMIKGUFEENS/OSNDZE. T70OVIVERDH LR
fEEsE E LT, BAZSTR7Z I P2 POICSKYNETEHAME (TR, #1868, PEIFPIR. B58. PESE.
G4, EXA1t) ZEBL. ZDT—IRNETo>TWND, ZDRKERBHMISL sky radiometer (RZED G
BESMOEA) THY., COT—INSIPOVIVORF/INFXA—F (KENES, BE—HEZILREAM) B
HETE S, SKYNET(E, BRADEEMREICKARGM LT -5 %2 RHFELTHEY. ZDOERICHST
FEEMREENT—I2 3y TR VRI D LEERNICHEEL TL 5,

> Mandalgobi

Dunhuang

Yinchuan . s g !
. Chiba} ol -
a® - 7

.

]_
A

Pune
- Hedo

Phimai

Hefei Miyakof

L+ SKYNET[CHIF DIGER R B R

A SKYNET &R (FE. ®18. PEIFlE, =48,
DEERE. ¥4. EXA 1)

95. #AIWRT 4RI A (FBY : BIB%kE—)

BLRHARAT - NINKZ - BRBESHAREE (NCT) LHRMRZESH TS, CEReS 3EEBEICKED
36m Tiled Display Wall (TDW) ¥ X7 AICDWTHBNT %, TDW L FEEDEZ4 (1920 1200pixel) %.
BOXMADIAIWRKICAEARTHDT, ChROWDEREWS VTRV I PERAVNS I ETINSEBEBEBER.Z Y 7
b T PEIICHEIE 17K pixel [CHRISHEBRER 1 DOTRI MY TEUVTHEBTEIENTES, 3B8Dslave
PCZAWTEZHICBRLEL. master PCT3&%ZHIEHL TGEAL TLWV 3, ERMARIEIUTORICKT, EZ
& L BT Bslave PCICAL 2 GPUILEICEIFAIRICAL 51 25 NVIDIA %t Quadro P2000%EA L TL\ 5,
R—R 1Y ABADEANTTEER =6, PC 1 BIC3HERTEI & T12BENDEANTEETH 5,

%9.5. TDW®DPC{t#

CPU Intel @ Core i7 980X

RAM 12GB

SSD Intel ® SSD 520 Series (120GB)
GPU NVIDIA Quadro P2000X 3

NIC 10GBASE-T

(O Ubuntu Desktop 16.04
Software ChOWDER/Google Earth

Quadro #FIIAT 31 5—DDF (L. NVIDIA mosaic & &KIEN 2 BEERIEEETI12BNE_4% 1 D2DT A
Ihv7 (6K 5KY A ZXn@EE) ELTRICENTEDIRTHD, 12EXIEZNZNIC6KY A XNDF
RREBBEERTT DT £, Google EarthZ BT IVFT—HDTRLEVN-T- “3E8D” 6KE@EL T
FIAT 37A%E. ChROWDERZA: “36@EH" ZMENITTTEAL cRkmz., Z—XICEHE TERMICF
RATE3&L5ICLTVS,
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Quadro P2000 *ChOWDER Z /L \/=TDW D {#3E
17280 L

Y
008Y

3§ -
-DP cable -DP cable

PP-DP cable

Iavei

ammn. Master

®9.5-1 TDW D&t

36N 6KEmE L THAT 35EEFZNZENDPCEAKRTHIMATIGETHS—FH. ChOWDERZBWT36@E%
REFBTIRICIE. FIET D7D master PCHUETH D, master PCICChOWDERY—/\& A > X b —
V- &2 L. 3 &8dDslave PCH 5 google chrome (web 7S5 4f) Tmaster PCICI#EfkE + ST T B & T
master PCH5 TDW DR Z G TE 3t#A 0> T B,

¥ CEReS#HREZEND3I6@MTOWDMAHEILX. I> Y 21—~ @I+ GPUTH B GeForced70 (Full HD 2 @+ )
ZPCIC2#WIBH L. REHRDOPC OB L BEAPC 1 8THIEL GERA%Z21T> T\ BELEY 7Y 7D
OICIF. TPCHTY ABE (BIROMAEBNDETEZY) OFBREZITL. SSICAEEEREY 8B8ICDOVTIT-
fctd. ZMZNh S master PCICHERE « SREZIT O R B & FRDHI D DIEENNETE > o Quadro 1— R
ICBEMZ B ETERITIPCEREERS L. HEENDHIBS LUEY b7y 7OMELER > TS,
P2000(3 4 K 0JBE7R Display Port % 4 D& L TH Y. EREEENIZT5W & GeForced70N30%IZE &
RV EVNS &S, HEEHDRICEVWTHPCICIHEBETEZE DL SICAY. mosaic TI2BEZ Y NEE
AN HDNOTREE R D 1= TEIL ChOWDER % FJA U 7= NASA Blue Marble D SR IEE B D FERTDIERF.
ZLT “38n6KEE" &UTHALEBOBILEED 6KBBBLEDHKTETRT,
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X9.5.-2 ChOWDER#%*A\i-BfROELEEFZ R (L) &. 12BX3E8ZNZNIC6KY A4 TNDSERE
FBEERTT DH%F (T)

9.6. ZOMEHAIEE., V7NV I7 CERMIRZE - 3T 77 v MARE - FHARE)

< A OIR. ERADHLES & REBIERE
cINAIS=ZARI P IVAAS

< XA U ORGIEIES AT L

- SRAKOEEREtY 7 b HFSS

- 2AREEREETY 7 M IE3D

- SEIROEREEETY 7 b Ansoft Designer

- ZRIEWMAETY 7 b ArcGIS

- BI2EIRARHTER Mapper, ENVI, ERDAS, PCI%g &
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[10] SH2FEHERT —IN—XAEEXR

10.1. HiE

$H2 (2020) FERIINETDT —IR—ARREBORGENTLFINTH %,

10.2. $#2 (2020) E£E

o —fEH—/\—F, C3, CA¥—/N\—RBOKREEE. HS. BEEE
s ELt7>TF (FY-2G. RE7Z>TF) Fx vy
o BET—HIVO0—RFRRRFIvI. RET—HIDBRE. T—5EDFI VY

eMSG1/4 (2018F 28 &VY) F@#Fv>O—F, 70570 MR, RET—TDEERUMEX
® Goes-R (G16). GOES-S (G17). GPM. GSMap, GRIDSAT, MODIS, ZDthKR&KRT—5 DHTTPSS ™

YO—RFxzyvy, Y=—N\—DBEEBICHESITV > MDA

o T—TFN\v O TP v, LTOANSLTOBADT—9#&). T—TDEERUEE
o H—N\—F, YIVFAT A PEDPCRSF, T7IV 745 —ER. 1BF

o X—)VH—/N\—ER, HREMLEH. FHAMLIER

e WWWH—/N—2> T VDEFH. www, intra-netBITADIIIEEH
®10.2. SF2F (2020) FEBESERSE
F£R8 BE - MhEE

2020/04/02 hmwr829hs : netCDF 7—#[BE, 27 —FHlfR (3/23-24)
2020/04/08 FRIOF VAN ABRILEKICKP2BRBLEEEXDICSILEHERES
2020/04/14 GOES16, 17 : BREMEIED = FEILIE
2020/04/17 GCOM-CSGLI : F— 4% T
2020/04/21 GOES 16 : EhE4m Y —/\goes 3 g-visual-calc F {1
2020/04/22 hmwr829gr : (04221240) ext TE Y
2020/04/27 goes3g-visual-calc : E&{Z1k

hmwr829gr : (250730,250830,251450) ext, visO1 TZ g
2020/05/07 hmwr-grid (ext) calc : SRE TERWNT—5H V)

geoinfo, ftt2AFAH —/\— : BIOS update

fy tHRIT 7= FRE&ICKY TV Y RTF—5E1E
2020/05/09 FY : RET— 5 BUE
2020/05/11 hmwr829gr : Ry b T—IREBICLDZRET—FHY (5/9-10), calc & WHRE
2020/05/14 —[EH—N—BI7IHE BELFREMZ IO —/N\—FE=LL
2020/05/15 MODIS : RAD T 4 R T5—
2020/05/18 FY ! HRIT F—4FRE&IC &Y T—HE/MFILE (5/16-18)
2020/05/19 FY : T—5B0E
2020/05/22 quicklooks : HO8,GOES FD @f& N 47> O0— R B
2020/05/25 11:20-11: 40JSTEERY M T—UEE
2020/05/29 Himwaricast (05/22 00-14UTC) AE&HRNDT—4F T v Y

2020/06/1-2

EUMETSAT X2 T+ > RICK W7 T EART]

2020/06/3-4

03 16UTC-04 O0UTC AWS kS 7IWICEK Y. BIRKEL Y GOES T— 5 FEEF

2020/06/11 VEDOWISVRXTFUR EERL

2020/06/17 VEhHYITU Y RF—HGPO5& Y T—4EERES (00-01UTC)
2020/06/18 VEDY TV Y RTF—HGPOSK Y TF—HEEFES (04-07UTC)
2020/06/10 15-18JST AWS b S 7IVIC &K Y. BIR#KEL Y GOES T— 4 FEERS
2020/06/23 JAXA G-Portal X> 57+ > X (GPM, GSMaP, GCOM-C EX8IC 2 28)
2020/06/25, 26 | hmwr829hs : RAID RFAIC & V) BicE)

2020/07/02 GOES17 : 16-17UTCERBT— 4 D1

2020/07/06 VEHY IS5 RFEB06-00UTCTF—HIZBANICEYAS, RTIZEL
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2020/07/10 hmwr829gr, 829rt, geos3g-est-nc, amaterass : RAID firmware B3
2020/07/12 geos3g-est-nc : RAID T 1 2 2738110
2020/07/20 3FH—N—E R PRESEE
2020/07/21 GOES17 : 202jday 20UTCHET— 48P 7i L)
2020/07/22 GOES16, 17 : 203jday Bif§ 7T — 7 PR\ - O BHES
2020/07/26 6:30JST-BFEMXEEIC KLY H—/N\—F=1E. RO DL 8EREIIEE
2020/07/28 GOES16 : 209jday RIS T — ¥\ edBESF > O—R
2020/07/29 {ZEEFD HO8grid BRI
2020/07/08 CEReS &E# server, www2 : UPS battery{&T
2020/08/12 GOES16, 17 : 4> 00— REREY (8 BFREMKE )
2020/08/17 VEDYIPT—H 28T (8/10T5—hHofcenl &)
2020/08/24 modis : —/\—F£&
2020/08/25 goes3g-est : /data 100%(C D&, ftRAIDICHEREED
2020/08/27 04-00UTCUEDOW ITTIR X>TF> R BBRL
2020/08/31 modis : SGLIT—4% RADE#%& (V27— AHADT=&)
2020/09/01 geoinfo : ADD_RAID2 100%[2%23
2020/09/03 geoinfo : GridSat 7—% >goes  —/\—AB&. www2->www [CTB1T
2020/09/14 gaiaf—/\—BHERFEILDT-®. BE (L)
2020/09/16 www : (DB%FIA U BRER T + —Lce) FBDOTEESEER. MEA
2020/09/18 GOES16, 17 : @fgFE%& (00-05UTC, 12-14UTC)
2020/09/25 JOFERELNE
2020/09/28 EUMETSAT DLFRES
www : H—/N—AcgifFV—ILEA A M=)l
2020/09/30 tapel: Ry hT7—0F /N4 AFEE
2020/10/01 |Bceres BB EE Y —/\—. wwwHF—/\—#&X. GPEEREILE
2020/10/02 StEEEXR
2020/10/04 BT EMXETEEE (8 1 00-18 : 00 JST)
2020/10/05 BFEPOT—IHARUVBLE
2020/10/09 tape2 : OSZEE (CentOS 6.2H5 Ubuntu 20.04NZEE)
2020/10/21 0820-0831 (hmwr hsfd) F—& ARDICEND Y
2020/10/22 GOES 17 : M3 (288jday) h'A%. (296jday) AWSFEEZH Y G1TDAHFEL
2020/10/28 tapel : OSZE (CentOS 6.2H'5 Ubuntu 20.04NZ8E)
2020/11/02 HO8grid (png A& ; 021230-1330, 1450-1830.50) ncT— 4 ANHNEN D118
2020/11/06 RREBERBAAA U TUZDRE
2020/11/13 goes3g-west : H—/\—1I5 tIF. BITFAA
2020/11/13 Centos8 SSH ip flIfRDTESR
2020/11/19 goes3g-west : UPS/\w 7 U —{ETF
2020/11/20 geoinfo : UPS/\w 5 U —(&TF
2020/11/21 V7R 7EEESRAES
2020/11/23 modis : FCH—REBICKUEZELE
2020/11/25 quicklooks : BS54 MTIRS ICXTT SR
2020/11/26 tape3 : /Ny T U—ETDOUPSEY AL
2020/12/09 goes3g-est : /data 99% D 1=H T —Hi5EN
aicklooks : /NJT /N> T 4 > JIC L B16H (X-Frame-Option, /N\—2 3 V1EDIERTE) ADMIG
2020/12/14 geoinfo : ¥ b BENIE
2020/12/15 FY-2G: 2521t 16 : 2020-18 : 2020 X>FF > R
2021/01/04 gp07 : /w527
goes-est : /data 100%
2021/01/06 goes3g-est : GOES 17887 —¥H%E
2021/01/18 meteosat : RAD ABE R b L —I AT
2021/01/19 tape : UPS/\w 5 U —{&TF
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2021/01/22 GOES16,17 : 19-2 1hF— % i AMEE
2021/02/09 goes3g-est : /data 99% M 71=&. GOES177— % HZ
2021/02/15 GOES16,17 : BRBT— 4R
2021/02/17 hmwr 25 R X2 54> 220210161500-2021016 16007 — 47 L
2021/02/24 JAXA G-Portal BR X > T 7> A 156:50-23:30JST F—HIIBBERHTE
2021/02/26 GOES 17 : 056jday 06-12UTCTF—472 L

1FRY NT—OIF
2021/03/01 www 1T Sceres.chiba-ujp NEH —/\—Ft, VT 7751 BH
2021/03/24 GOES16, 17 : 082jday 13-14UTC AWS data#EL
2021/03/30 goes3g-west : proftpd reboot

103. $02 (2020) FEF—5 57> O— KM
02 (2020) FEF—5 5> O— FRMELUTORBY TH 3,

#10.3. 12 (2020) FET—445 V> O0— K@

B2 Y- FRYO0—F #ENSo0—Fk BEFLE 2R/ FH (%)
NOAA /AVHRR 0 175,255 0.00 / 274.96
Terra Aqua,/MODIS 3,076,983 315,397 47489 / 121.12
GMS1-4, 5, GOES9 2 420,607 0.00 / 112.02
MTSAT 25,005 1,163,115 95.12 / 52.82
FY2-B,C,D,E G 83,979 102,138 85.37 / 108.12
METEOSAT, MSG 10,392 144,559 0.05 / 1290.71
GOES-E, W,R, S 4,408,460 158,908 78,68 / 108.56
HIBERF 1,901,190 478,562 1193.02 / 872.44
TRMM, GPM 104,596 1,290,700 17436 / 316.86
meE7o05o 24,565,884 18,881,291 668.87 / 94.56
VENYBS 83,717,798 61,217,538 113.256 / 95.25
A-Train™ 2 2,664,701 0.00 / 892.72
Bt 117,894,291 87,012,771 139.32 / 98.72
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[(11] $H2FECEReSSZa2—XALY—AAvYvRSA LUV Za—RUU—=2R
(https://ceres.chiba-u.jp/)

@ Newsletter No.173 « 174 ($172020F 4 B - 5 B&#S)
2 I —REMEDRKRE
AIBENSREHEIOF VA IV ADEBICL D2 BILEZDARPRENET
FTE BHTEITEVEYT ~CEReSH4E, FERNEFTETE~
S 2 FEICHFHT-ICCEReS DIRAREICEBEINT-F 4L - KERE
VEHY 8ENEBZT-A—/N\—L—>, CEReS & W HH5HE

@ Newsletter No.175 (F172020%E 6 BS)
AV RRITPYUE—NEIV IV ITRERT T 54 VREICIBEFER
AIBEQHIBETINCEZFHE IO S VA I ADBRIEE LT
16th IWGGMS $h03Rk'S
(REHRS) BV E—F OV IRRBFRIRERE
KERE, 41> RV P TRMAE., ZORYEAEED

@ Newsletter No.176 (F172020F 7 BS)
BAZMERELY. 5 [HRUJECABMSOERE U TORNMBEOMIKEGEERNDH Y 5]
JoGU—AGU Joint Meeting 2020/Virtual Meeting 12-16 July 2020
+ JoGU—AGU Joint Meeting 2020 [AKRILE] v 3 FERE
+ Global Carbon Cycle Observation and Analysis 7'V & 3 > B E
RIEBFARIZHARE - FRMA/N—MOA ~IBHAREEE - F15~

@ Newsletter No.177 (F172020F8 BS)
TRV =R | BI2T—FEHEBICLPHROEKTHR ~IHWHAREEE -F2S5~
New Advances in Land Carbon Cycle Modeling Workshop S103R'&S

@ Newsletter No.178 ($172020FE 9 BS)
CEReSDEY 3> AEZBTLAVARN—I2 Y (KIE)
FABEHTESITSVET

@ Newsletter No.179 (%172020%F108%)
BIRE2T— 7 FRICKZEFTE-I/ UV JICAT I I F—HK
ZEORS : 2019F L KER - KIFEEE ~IWHHARERES - £35S~
BERKIERZSUEL > 54 VKR  FRRRISE [BLEHEHL S OMIKIRIBEA] ]S
ABRIICIT>TEEL!

@ Newsletter No.180 (F172020FE118%)
The 3rd Seminar on Microwave Remote Sensing (SeMIRES 2020) ~#tgE2E. 7> 54 I TR~
FAOREHT S v ) AEEAARSORERS ~KFEBOFERRAR~
F2PATULFE IRz REL X LT
REORS : FERZE - JO0—/\W7OIRY PRARERI VIR VL ~IMAREERS - F4S~
CEReSTAIREFMBRENEXMRPER RS ZRELX L
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@ Newsletter No.181 (F172020&FE128%)
KETZHTIRE ~KBICHER. MgEHD [£5H5ET70T5L]) ~
>S54 181F#EE—The 2020 IEEE AGERS
AGU Fall Meeting 2020 (Online) (C&h0L T
FEEDPHAF > R—> (Chiba Campaign 2020) DEHEIC DT
2020% - BRDOAE (Scientific Reports) ~/\WHAREEE - £55~
CEReSHAREFMBZAEDELTHRPERREEZMELZ L

@ Newsletter No.182 (¥172021%F 1 8S)
(FLRAVY—=2R) BMBO@BF7IVIY XLT, PV REFEROEHEL A2 RE
(FLAVU—=R) BESFEDAIY DARPEELREENEL  LERRBEBEXICKDARE
EHMENIDIRRAIC
The Joint Pl Meeting of JAXA Earth Observation Missions FY2020\DS RS
FENSHAT2020FD PV PDRRIBR ~ANIRAREHNSDHRHKS~
FEHRE DB (BRI
VY TTTASA REBOTESITETVET
CEReSELXMRPRRREBFIRREZRSLELL:

@ Newsletter No.183 (¥172021F2 AS)
A RAFERZZERRORRBERIBEAEINEILE
AR—FEBEDHDY E—F 2> ITEMICEAT 2MRRFEE
FEREYE—N IV TV VRY ) LB
FPOF - PEFPUOHEMREL5Y— - TWINCLE EHRRIEZE
DE—MEVI T I-RELTHIRES

@ Newsletter No.184 (H172021FE 3 8S)
Pre Conference of The 7th Asia Pacific Conference on Synthetic Aperture Radar (APSAR 2021)

Online Tutorial Series on Synthetic Aperture Radar ~APSAR2021D /LAY 7 PL > AR —h~
VE5HEHXEZHEVAIRTOTIL M F9—Rv b LOBEBRTHBDKESHZRMEL LKD)
ZREELELE

BAEE - #EXIS Python TrainingYZ=a 7l ~/)\VHAREEE - HE6 S~

F140VLEBREE ~SEZEHARICEIFBIVE—bEI I ITDOKEI~
FAMERHTESTINVET
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3k >k 3k >k >k >k >k >k 3k >k >k >k >k >k >k >k >k >k 3k >k %k >k >k >k >k >k %k Xk %k Xk %k Xk %k Xk %k X
@ Newsrelease No.20 (17202046 A)

VEHY 8 DEAINIENRE % Sl
~ZILLTLES . BRrALRHESNTVET I~
(WA FRHERIZD

@ Newsrelease No.21 (H{72020F 8 8)

BET—F EHEICL B HRDEKTR
—IBEi & JAXADwWeb TS5 BEETD ) PIVY A LBEKFTHRE NE—
UIHRIE S HEZUR)

@ Newsrelease No.22 (17202141 8)

L]

=

BEIOFER[D AT > DRIPRE L HEEDELL :
{LBRPBHRIE & BEXIC L 3 ARESIENDREIC
USR5 TSE=IV IX—IL BEHR. Bk FEHR)

@ Newsrelease No.22 (F{72021%F 1 8)

MBEDBHT7IVIIXLT, PRV BERROFHELZRE
RURBUE[RBENELR BEAICHIF
(FROBTHERR)
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BEFRE | Frov I54 T T siREE | 548 T2
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123. HREEERSR

DH2EE FERERREUE-—MEVIVIRREVI-UREEEESTERLE
SHMIE3A/3BRE

® B K & g - &

Z8R £E R3 ARERTZHRR (HR)

Z B8 Bk XK= BLHEXRZFHMKIRZARA EIPFR - #R)

Z 8 Rk F¥ RBAFERETAE (R

£ B £ BALE RRAREVRTAFEVT 1 2REHE (REZIR - HEER)

Z B8 HE BF FERREMR LY F —AKBSHRIFARE (ER)

£ 8 L/NTTIES RRFIUKRPHHREMZHARR (D)

£ B 1TZ NI S TFEMEHAREREEE (TES)

Z B8 IRER =E REVE-— MLV VIMREVH— (V5K #HR) KEREBZHER
£ 8B ik BE REVE-—bEVVUIHRREVH— @IV I—R - HR)

124. ZFRABERERZBHIUVLVHI—ARER
HH2FE FABBESIES

EERER LZERE K B
Br X EHXIRE z8 Ak BE
N RN . ~ ° \E %gg [—]} —_ —
g;@ﬂ;;f;g;ﬁ;é%;ﬁ;%ﬁ PER | g 2Y ZTYF43 377k FhaD
FMARIEERE MRZELBIS B8 g BE

FMARHERE EFHREBTMEPI

=275y HBE - FHHE RS B
SHTEAERIE 2T _ _
SIS mas LG
LHREBE LHMESNS wra AT -t
=8 wE 4T
1=y NEEEEE GIEE wE HT

2=y MEEEEE GtRME - RRE) | U RT0F43 IYTryb Fha3
1=y MEEREE (T¥RHEHEF) | MR 15

BIRI—F—%E LY —4— RR E3)
INTAXY MBRE INTAX NBHRE xB T&E
BEERRECESTE RS =E
BREZ L BB
BEERRETES B0 Bx
AV TS5 P AKESES RS =E
IV TS54 7 RERE
AV T4 72 AHEREES A BE
MEHmEHE MR BEHESESE RE =E
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SH2EE trH—A ZEERBRUEESR

=82 =85 = &8
Bt S—R B BE
FuzEs i BE 3977y, 8O0 BE ALt
HENAREREEES w0 A FB AZ BB 3YTrub
LHERS AL o e N
BREES AJ) AX> 743 5% B BE 4T

IYT7rPyh Thx3

SHERRUT—IR—REER B0 B 'R RS BEE &7 W 1ES
HEZEBS R’ER 3 Bk wF IVTrFvb RBO EE
PHIETEHERS R R8s =E BEHS

BERR-FHEEER RER =B BEHE. BEIREBRR
FiEtE/NEER mH A0 RE =B, ik BE. AT -%
125. F&

DH2FE RKEFE

£ 7 FELE (M) fia
EEERS 95,558,000
BEMREE 70,463,000
JO0—-/\)v 703 x> M REESS 10,690,000
2EHEFA - LEEHE 14,007,000
EANERFH L RIBRE 0
FRAEBRE 398,000
NEES 254,631,556
RPMREHEDE 36,406,285
ZERAREE 163,803,311
HEWREE 12,802,054
RHEASERE 634,615
SHERE 20,565,302 | RIFERHED ST
HEEERE 60,950
MEEERE 20,359,039
MERERE (2FHESREE) 0
MBI E RSB ERES 0
& &t 350,189,556

XEEHE, BHFHEREOAGFE, RUKZEBPIEOAGEFIS IR,
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12.6. NPEE—8 (BEEE -BEABSCFRERUDOIZN -BNER. LLLURZESFHE. #HBEFIIFHFEH)

eSS MET—~ ZAHE ol
HEMEERBIE
ERFAR (B) (Ho) EMETIRUVRO—>T—FZRAVTKBREICLISH | A8 T& 4,680,000
IRY X 7 SHBFADER
ERFAR (B) (Ho) ERSFARERBETVICEZERI7OVIVOLNTR | XTI ZX 4,290,000
HRIREFEICR T BIREDHEE

ERFAR (B) (WHo) AR KXBEET—HEUL —kXE Y JT—5RMEICE | R I1ET) 5,070,000
BRI« KX FRDKE—

BRHIR (C) G VEDYBSETI—XRPLAR[RL—FICLBBEE | BO &BE 1,690,000
FEVHDSIRERFEA

ERRHE (C) GrR) Investigating the Interaction between Spring Green-up | 5 & 1,560,000
Date and Autumn Dormancy Onset based on Field and
Satellite Data to Improve the Forest Phenology Models

EFHR (ki) SRFERETCOMNAZBETEEEEROEREETD | S8 &5 650,000
AR X Hh Z X LDRREA

EFHAR GR) BEPHOBEEEEICET IHMARESLEBLETFE - XS | LA HF 1,950,000
MEDHERER LADERR

MERI—NXZIE () | R7O7ORSBICEV THREEENBIF(L T 2REH | LXK HF 1,430,000
oML & SRR E R

MRRH— b XE (M) | SR HERE - SZ[MIWEFET —IMSICL @SR | BRI i | 1,040,000
UDKBEBRBEE=SV > T

VOV KREZTDHEYA | A=y N LOBEBRTHBOKESH +RIELKL |15 & 533,000

IR »)

PO (B53F) GAfR) | BE—LERBOL —FICEBBREBEVE—b >V J@E | Y77 v M| 2,210,000
BOSREEL

ERHEAHEINEREES | BROFHABLGERARY NV —JIC L2868 | HH 00 6,500,000
(BRHEETHEREE B) EEETE=SU>T

R
EHAHAE (S) (94BF) | tBE- K[ —BE-RL—TIIRICHSITBK - HEBEE | i 0= 2,730,000
(Hx%50) DEEEEEED

MERRSE : BUEBE (RETEXP)
EBRME (A) (9188) | ABREBHREICRIZTHIKNEEL - [REZTBTZENRHE | A% BE 910,000
(x50 AIEZEDEE

MERRE : AMNIVATVCA. (RFEEKRE)
L (A) (9488) | b7 7Y hEStisIC BT Bismasett TKFIRY 27 | & 1BE 455,000
(x50 LB

MERRE : BB WVE (EBXP)
EBRE (B) (94B8) | KBAFE/OO 7 1 IVERXRICL B NHEMETHBEENHDOH | iH  F0Z 520,000
(i %50) =140

MERRSE : NEEXLE (LiEmEk=)
HEBME B) (9iBB) |#HUET—IEO IV IFRICIZILRPB—REEEDHT |18 & 390,000
(H450) MERRSE : VTR GRS
HBME B) (9188) | EYMRBRVOCSREENEHSHREMTELZOARRILZ - | NI (X 910,000
() SURSHA >0 K
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thEEs MEF—< ZFAHE &%
ERE (C) (9188) | UE— M Y  JBAICK2BUIMDRRNOLERENY | % =H 130,000
(Hx%50) Bl & HRIFDMREFEDRRE
MERRSE : kH E CEFARKEREES)
PEeHE (BER) BE7ZIIT) ZLEMECKZARBEGEENROSHEE | T - 1,430,000
(43188) 1t : 3FINS 5 A LDBIRL & REE
(#%50) MERKRSE : SEAFS (BHNRIKF)
PREOOHET (853F) REHSGIFERDORL - £EN) - BgA T2 282 | A BE ZAESD
(43188) B RIET 7 AT LDIEBE
(r450) MERRKRSE : SEENF (FEREZAZREEHRERD
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