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Program 1 : Innovation in remote sensing technology and algorithm

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

and the integration of wide spectral-range observations using optical and microwave remote sensors.

<Short term targets> (2-3 years)

+ Environmental applications of circularly polarized synthetic aperture radar (SAR) data/ prelimi-
nary design of SAR onboard small satellites.

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

sensors.



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

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

index.

<Middle term targets> (6 years)

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

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

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

* Information retrieval from next-generation sensors for global environment, especially aimed at the
atmospheric and vegetation monitoring.

* Implementation of validation and various data applications of the next-generation Earth observing
satellite GCOM-C.
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1.1.2.2. FEKRZDOAS [CKWAIEIN=ZBLER (NO,) LI 7OVIVEBEORAZE (2009 F
28108h5 238) : (a) #EH>FU> J5HAIE DOAS ICL 2 NO, BEMDLLE. (b) il
LTV IEBIC LD SPMIBE E DOAS ICK 2T 7OVIVEZHNE S DL,



1.1.3. GOSAT BENSBHINTAIVASLEE XS TOT 7 A IVDEIEMEDIRSY (BEIIVL—7)

GOSAT (Greenhouse Gases Observing Satellite; f1& L\ E) F. £ TREABMGENICSEE
KRAZRZHATE L 2BHNE L THRESNZEGETHY., BENRARDODBELZANZ T7—UIHHE
£t TANSO-FTS (Thermal and Near Infrared Sensor for Carbon Observations) % #&& L T\ %,
TANSO-FTS[CZIZ 4 DD\ RIH Y, 3 DD/ FHERRERI (short wave infrared; SWIR) @
0.76. 1.6, 20umIZHY. 1 D2D/\> RHB#AFKRIN (thermal infrared; TIR) @ 5.5~ 14.3um (CdH B,
SWIRMDNS XG> DASLE (NS LFHEBERTEIVLL: XCH,) %, TRHONS XS DOEETOT 7
ANWEBHETZENTED, BRFICA—DHYRBTXCH, EXIVBETOT 7/ IV EBATES
B2(% GOSAT I3 TH %,

SHEEE. GOSATDOSWIRD XCH, E TROXS>BETOT7 7 A IVHBEFENDT—HEEZFK>TWND
HNEIDERANDZF-HIC. GOSAT HAREFE TEH/ONTMBEEAD X 5> T—H & GOSAT X 5> T—
DB ERELU Tz, LHBRICHT=>T. MEEBADA I T—HETROAIVEETOT7AIVINS
XCH, 288 UTc, FERAUMEBEER XS T—415. BERAMEHIETT dEHMEBBICEH INE
B TARRPO_BILIREC X Ve EDRFGRLFEEZ BT S Comprihensive Observation Network
for Trace gases by Airliner (CONTRAIL) 7OY % ;b [Matsueda et al, 2008] T, 2009 F£3 BH
52010 F4B8FTN 12 7 BEAOMB -7 L JALBTREBINLLDTH D, KARTIE, MBS
> 7)o Jthm e GOSAT Bt DEEREZED 400 kmlUR. EAIFZZEN 18 (7 UEBZEL 1.5 65
BILAICIRE > TLD) DT —HDH%ERANT, LEBWNRER ST GOSAT T—4I(3. 2009F48 218
ND6T—4, 2000 FE6 A9BM3T—%4. 2010FE3R/ 15BNDS5T—YNDEEH 14 T—49Th D,

MEEEBD X I > T—IMS XCH, #EBET BICHTY ., TPLEETE - BEFOT—5% [X
52707 74)]) AL, MEBREB T —FDRVWSERFHIEI XS TOT7 7M1 IVICREEZEL\
[Araki et al, 2010], MZEEFADRTESELY TOSEBFETIE. MEBRORTEX YV REZE
E—TFELUTHMEXTIHEL . MEEHADORLBSENSXREBRE X TIE. MEEDORLBDO XS
VEREZRE—TE LU THRBRE X THMEL -

XU IIHBB TIIABRBMRICICK > TRBRICRENRD T 2720, MBEBOXS> 70774V EE
TIVT—IPRMREEZ L EICKEL. ZNZNDREICDVTEEINS XCH, NEDEREZEDLY 5 5h
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1.1.3-1. > 7V Tt (O) & GOSAT &Rl (X)
(@a:2009F4821/22H. b:2009FE 6898, c:2010&38 158)
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1.1.3.-2. fiiZ2# D XCH, & SWIR XCH, 8 & U TIR XCH, & D&
(8 : SWIR XCH, & D%, 77 : TIR XCH, & D)

HERANTECA, BBBXY > ORET 4 pobv BEDENEL B Ehh o7 E5IC. WRBRB
BEIRENH DIHED XCH, ADFLEEFANT-E 3, BRESEIC 600 mBENENDH S & XCH,
M2 ppbv BEDENEL 5B Moz, oo XCH, SHEICHBREZBAKOBEE %, IMA/
GPVT—4%1tw b &ENCEP/NCART—4tvy b Z#AVWTEHL., ZNZNICDWVWTXCH, #5t& L 1
EZA, MBET2 ppobv BEERBBERER ST,

MERBYDA > T—INSEE L XCH, &, GOSAT D SWIRMD XCH, & TRD X 5> EE
O774IHSEHE U XCH, #, SWIR, TRZNZNDREFDHUBREEZEZRL TR L 7o M
Ze# ) XCH, & SWIR @) XCH, (VO1xx) & MZEI(L— 8 = 10 ppbv, fiZR# D XCH, & TIR ?® XCH,
(V00.01) &MZEIE— 9 £8 ppbv &> 7z, MZEHD XCH, IZXFL T, GOSAT DXF > T—INET
DEBINA 7R %EF>TVWBREHIL. GOSAT FBIREFAIC sub-visible RENEFEL TWTHEEZS
Nd, LMLENS, SWIRD XCH, & TIRD XCH, (& HI(C, MZeHo XCH, (CXFL T 0.5% AR T—
BLTEY, SWRETRDXY > T—HE3BMFENBLTIIRAENT—9E%FHo>TVWDEWVNZ B,

SElIE. TROXYEREE - BEEHICALEIERH. I5RZU MU=/ PZILTYXLDH
RICRYETFETH 2,

BITF - CONTRAIL X &> T—413. [IRMBEFMOMZEK, EXK. BIUREBEARFAOTHEK VigHEF
[F7HDTT, CONTRAIL 7OY ¥ M ZBEMZE - BMMEAE - JAMCO DZ KB HADE &(C
EHEINTWVWET,

114, BET—FICLBRE - 18X - THBRBEHOHR
1.1.4.1.1. BRF (Bi-directional Reflectance Factor) ¥ X alL —Y 3> &HAL M /N4 < XH#EE
(CET 3K (RZ=A. RRES. NEFRF)
[BI2T—FICLDKRE - HB4% - LMBRBLEDHARK] TlE. DEICICEN Dt EJB/NA 7T X% #
ETDFEERAAEL. SUTRELGHIFICEVWVTIRELT/N\A ZXRT—9 2BV TR Z1T S C ENHAR
DIR&EZ72T,



BRICEVWTIIEEIEEN SEEINDIBERENSNA AV RAEMET 2FET TICRHARIN TS,
UNUARKICHIFBNA ZXABEDPZIVI ) ALRAEEFHROICETHERRELTHY . £<ITHZEL
CHERBWEETAHBERE TIIHTEICRENH B ENTREINTNS, LWL, ZHREAENT—2ICL3
U HBARBRAORANT I —BEBXREZEFABLINAZIYABETZIVITY XLOBWENERE S
NTHY, K7O0TSLTHIORICODVWTEMNRFEDEREZTR>TWS, ChET, G270V
NOBETOSF O b &L TEEMESRNA A ADETB SN EIEB L, KARDOHERICK>T/NMF T
AHENTHEICANIL, REBE 7O EAMEE(ZLHE T B3RO TLSEERDF TOFNBNPEFINS,

1.1.41.2. NAARZAHETZIVTY TLOBE

BEETHIUVRORUNT —FZRAN/NA ZYAHEEZTT Do

® 1.1.4.2. ([CRULDIEE HBRARBEADENKICEL D7  EFRARFXEDER TH D, B TERBIRS
LY IVBDORTREINDRHFRNERAIN, ROBRFICE—FANRORFRNAZ VEORITRI
NERPAEABBULILET D, COEE, K- F - BOXRENTRINBZELZZNZN P, P2, P3 &
T2 PIEIETHRRODRAZ ZZRU. P2 EEEORITRNEITRRICELSER,. P3 (FiE#HEK
(NDVI [C#BE T D) 2RT. TN 3DDNSX—=FZAVER (1) PR EDB AT YRKTIE/NA
ARRERIRTEBZZCENCNETORRTHESMNIR>TWND, LMLBEHS., CORXTIIHMS
A FIREFETBDHREC 2 A TRICKRET IDENH D, LIch>T. FMKIA TSN CE=FANT—
FICK>TRELV TWLKEEEZTOMLENH B, ZDTth. KAR TIZHEBINRHTMS 4 TOFRAIT K>
T. BRI2BFMIATICHIFT B CERODIBENH D, ULHMLEHS, 2TOHFMIA TEFRATZC
EIERTRETH D, ZZ T, CERERUTIETIEER T ILENH Y. COETIVERIEFICEIEL
TWEHEREZRLEIE S,

Free X (1) TAHWSPI P2, P3IEEA—ERAKRTH>TH, GRIDT X MVICK>TELT B,
LTeht> T, KO SGLIBAIIC K > TRBIN2RFXREZEZALDZ LIFHEERT. HEDRAD 7 X
M UICHRBIE LU RIEDORFRE BV DILENH D,

A  vegetation
NIR) ; v sail
Covérage 1 00%’ .

ISL (]) brightness P1
' /,-"\ . i@:depth, roughness PZ :
i @ 13- vegetation coverage P3 |

5
RED
1.1.4.1.2. ETHBANE L RHOBRNEDTR —ERNFEICHT 2:8%

AGH-G[E»f ] P3 (1)



ZITHEMYA T EDBRF #ETIVELL TRED Y HEAIRFEREN SIBIBIL U - EAREICHIT
BREREZRODIVENH D, COTETIVEDT-OICEBOBHMRTEEBLZARY ML EBBRRN DS
BRF 2> IalL—RMTBRZENTRERY I aL—4 BIRS) %KL,

1.1.4.1.3. BBALUREXRERODTOHDBRF I aL—5DEHE

FTTICHBLEE SIS, AARTHRIBZNAAIAHEZIVT U XLIZ, BRB2AETHEIINT:
RART—H%HEICHEETI. LML, TTTAHAWVWSPI, P2, P3&L\5 3DM/N5 X—4% (% Sun-
Target-Sensor D74 X M UNERNIFER S>TE@% T, LN >T. BRT—INSKROT-REER%
ZOEFRAVNZIENEET. BEDI A XM VICEIFBREODRHAKRIHEILL. B—FKHEDHETD
P1. P2, P3 Z#BULRIFNIZRSEL,

ZITHEMIA TTEILBRF ##EL. BEDI A XM VICHBIFRRERFREETET 570D BRF
VXAl —INNEERD, EFEEXTOMRTHIEMIA TTEDBRF #BIRT27HDNDIIaL—%
DRREETR>TE, BE. HESK (WSIUYK) 2XRRELT. BERADRT—4 (Digital
Surface Model : DSM) &EDHBDOZARABBARY MVT—4hHNIL, BRF #SBEICBRT Y
TaAL—INTTICERLTWD, SOOI 2L — 952 RKBIETHEMIA TTENDBRF #BIRT S
EETJRERS LD,

12120, COBENDYI 2L —FELTNAREICH T IHERFARNSHBE THIVEIFL ., RIER
FREEIERT 2AEREMETREERDOIENTENILELL, ULHULENS, ERTEIHMETIV
[CE2 T REODFEMEREZEKELOTEERNTOBRBEXRETRTIFELH Y. CORTDONTESITHRET
TEINELNDH D, EEEEXTOWMRT. ChETHEBEZYV U v NRBERFR (A#RE) ELTULWEEKR
ETIVE, BBREBLANIVETRY TIFTEBRULETIVERE L. ZFEEXCOBBRETIVEZBL
THEBORLLBRHEMBE/ NS X—F (FHIAZE. OIS, FOBBRIRLE) (CHIFEBRFY
Tal—y3rEFEBLE. CORBRICDOVNTIZERT B,

1.1.4.1.4. INA ZRAEEETZIVT) XL DO

TTICHHRLUE DI, B 11412 3FEL UHE—HKUTTL TE TR E RO ET oL
E. BRI IRFXOBBEZBMINICRLUIZHLDTH D, BEROINE THARORFERT7OY M, B8
BREOIMROBRAEFORFNETO Y b ETT,

WREBEDIRE (BREBXR, 3RTHEBE) ICX>TIOBBOUNIZERD, BICEZIL, Z0ER
DEHIFERBU TVWIBEDKEEZRIRL TWBEEZX B,

CCT EmASETHAZOY M FTOHERE P1 (RPOTRIXMNOKREZI), ETEHAN 7OV
FERIDHEB 7O b DEFNBICHIS2EH%E P2 (P TOTRIRENDARZTX), K& DDKED
N2 gA%Z P3 (RPATHRIIM) LIIERZEICT B,

P1EBETHIDKREA (F—T v ) DBESZI%EZTT, HIZIE. HEBMIY LLEBMOAH P
DEIFKELLRD, oo BUHESBMNTH, BEIHEETHREANEZ TVWBILIRISEICIE P
ARELRR B,

P2 IBENRE (MONDKEZX) ICLK>TET S, BENELRY, HEEHBOBICHTNTE
BEIEHNKRELRDEP2DEIIKREL RSB,

P3 [ZIEEMLIEEIEE (NDVI) LEFRDEBRTH D, LTch > THEHEENKELCRDE PIDOMEIFKE
{23,

CDOPI P2, P3BIUBRMIA TICL>TERZFEBCEZAVT, M E/NAZFTR (AGB : Above
Ground Biomass) =T (1) #RALWTEXT 3,



LA UL P P2, P3IEREIRAZBVWTHE TR0, B—DHRMTH > THEARE ERBSETIL
OIRM &L, Sun-Target-Sensor Geometry D & %#$5TEE L TAHAWLS) HERNIEER >T-EL
23, £fos BULHA T (HWEE. 3RTHEE) OFMTH>TH, BENBRLONITEARENRRRY,
PIEY P1, P2, PIZEBSTBERT CLICRD, LIch> T, ETRABIUROBEANDT—HIC
ASHEZBUIREREZZOZTEFANDZLIFTERL, LEEPI1. P2, P3(FiRBL U oK M IC
BlIF2EERVNZIDENDH ), BBLL EAIREFICHIFTI2ETRAS SUROBANDRFXREHTE L.
ZNEBVRITNIEE SRR,

ZDEHICIE, FMIA TS EDBRF #ETIELL TEEBO Y HERBIREERI S RIBIL L f-& 0%
HICBITEREAXRERDIVENH D, EFERSEUBRFIalL—4F. COETIEDT=HICE
BROBMTEIBULARI MIVEBBRARNS BRF Z>Ialb—h T3,

CNDIIaL—FICDOVWT, HEIHEIA TORMRICHIF BN\ ZYRAMEICET 2ERNSANT—
HEDEFRERET D, AV I 2L —FIERCAUTREBULLERT—IHSEM L - DSM E#AR/NS
X—5%&H EITHEMUREHFRMN @BBERETIV) OEBSHLH/MMEBET —FELTANTEIIENT
3, ZOBHIIUTOESY THB,

R TRELNESER. 5. #EE. #HERS. BAREHNSRET 2HEMOBBIARET
WEERT B ENTES, ULHMUARNS, BIEMREEMSRAIRIAAR. HIVERFERMFEL R
LANWETERTBEARETIERET S0, ¥IaL—bUEBRFAKB EITNTLEBE, D
NS A= HERABTNIELVNEBTT ZDILBEH TIERRL,

ZZT. RCAVEHAIT—oHh S5 L 7= DSM # AL TBRF #2518 L. £ HRBBROATIY—
(CCTES>ATIV—¢iZBRAOEE. BROBERE. I a1l —4%H BRF % Linear Mixing Model
(UTFTLMM) TEHEITIRICARICRFXREA2E5Z 2HTIV—%187) OBBLLEBBERETIVTY
Tal— b ULEBEDOAT IV —BEREEEZ LR ITNIE. BEERETIVHNEERELDTHINE SH%H
Wig 2 ENTERNDTH D,

—hA. N ZARRERBUBARINSGA—INSEHETEZENTESZDN. DSMOSKHBZ LIET
ERV, L2 T, BENSD/N\A ZIYREEICIZIR—5 4 T7OHRMICEIFT 2BBRARETIVERWND
WENH D, ZDT-8. BEIARETIVH BRF 2R IFT2ELDTHEINE DD 2R T 57-6IC DSM

DRCA R @i L=
1)BRFE A% i 1) @A ATA—S
H (H A AR, 8, BRE, WRRS,

CHBHREETIL BIPAIERE)

@BRFLI1L—% la

2) Rk L——F B

WEATA—FAD
[LEHFT IR

ATTLRNERSA)

s AR o P QN R 2 HFL—SIRER T
"i‘r"ﬂ . “ -BROEE
ACEE e o) L B O#R
- 9 -BRDHE

AFT—RRHE

B RO
(~URA @A oHRE)

RLVE
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LMM BRFE T/t
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- . . ZHEMERT—2
@hFTI—RISH R () F‘EJ

1.1.4.14-1. BRFY 2L —%ICHIF3&T— 5 DR




[CEBUEBNIMREBTHY., ARELEIVIL—FIEAMEBOANZ EDICTREE TIMENH ST,

CCT M1.14041. #BAVWTY I alL—YavICALWLNET—YDBERERIEL TH <,

F9. [ORCAVEE] TREBEINDT—IDS55, [2. HEAKREHA] OBRIEM TN S DSM (3,
FIRDEH Y IaL—FDBRT—HE L TERIND (FFA), [1. BRFEAIE] & [3. TV
ZIVEgR] BRF EHARICHEStEA—AR%ZRELLT O FIVER) (F. AT TV —RINXREERE#
ETTBOICERENE, ZORBESNT-HAT TV —RFART—INY I 2L —FH TERAINS,

(@it ERA] OBAR/NSA—=FETIaL—FDERT—FE L TOBBRRET IV EERT 5720
ICEAEIND, L. ST TERUEBBERETIVINRAZEZTICHES hT TV —HBXREILIC
BRETZRLVZEICIE. DSM O SHEBRAARBEREZFMA T2 HH2D (K 1.1.4.1.4-1. 49 TlE DSM
NSBBRERETIVAGN D KIEDKREN), COBBRRETIVIENA ZRREBBBUIDWIKRT —
HICEDKBRFYIalL—yarvDEOICANT—5E L TEREIND (BFB),

CCETOHRPEBEZ T, BELYOETHSLUROEUNT—INSN\A I REWET D7EIC
DVNTEERT B,

X 1.1.4.1.4-2. ISR ETR U CORIE—DDF A4 TOHRMICEIFT B/ X AHREDHEERL
TW5,

F9. AN X—HDFEE WESER. #5. HER. #BERE. BIARERH HNoNMFTTRX%
WET D, CNICIEBEEN7OXMNIURKERAWVD, £, BEICINSD/IN\NSX—FEBWT, ZD5A
TOHFEMRICH T IEBERETIVEERT B, BEICK > TIBBRARE T IVIEMICIL DSM H 5 DFEBD
W ERzERTEEHH D,

RICRCAVURE (#T7—moDHRIT—4bEMAT) ZAVWTREBLIESXT—05AT 3
D—RINARGEREZ RO TH <, ZLT BBERETIVEAT TV —RINHERFHLEZBRF > Ial —
ZICAAL. BBIEUT BEED) BARGICHIT B  ERNEFONHRFELZSET D, COEAN
B (ETHISIUROBADOKRHFHERDY b)) #AVLWTPI, P2, P3Z8HT 3, BIAR/NTA—5D
FABHNISEEULTNA AR E, P, P2, P3EBLTHY A TBDREKC &R 3,

BiAsTA—
AT A
A
HOROIA . B, BT . = psitig oy gt SO o3
SRR MR : WRBRET L 1=+ 3P1,P2,P3

LTI
FzgrLC

H7IU—RI
AEREE

B 1.1.4.1.4-2. NAARAEEDRAF— L



1.1.415. NAZRAMEFIVTY XLDOBETT—4 (MODIS) ADEA

al| Separate Nadir/Slant view pixels

(" Extract valid STSG*
combination

( VRI :gl:.u_launn AGB Ql@ﬂﬂ \’

INAZRZEETIVIUXLTIE, [T 2HMEMUEICHSIFTI2ETRSELUVRODBROE I LIV EE
BFICAWS, LN >TETRESIURIOBEOE VIV 2B T 281 F TlE. EEERSL 72 VR
(Vegetation Roughness Index) & fLIBHNHBIL TE B, JAXADETE L TLY D GCOM-C/SGLI TlE
Along track AEICE TR, ROREI LI T—IDEBTEZ3H. V57 /T70VY IRV IV—Z
VI EFTOIGEIERTE 280 VISR SHIF DO RRFEN &K FNIXZEREEVER L 7 IKETH
SN 3OEEMD B, MODIS DIHFEIFRRIZBANRDT—5EBVBTH. ROU—Z>J%nDE
JIVEBNNEREICER T B OTREMAMERSD TE <. EATRERE I LIVEBIERITHRRN,

ZDT1=H MODIS T—4 #AW3IR/\—Y 3> TIIRIE 3 ¥ BN daily REEZFO4 2 b (MODO9GA

daily £ U < [ MYDOO9GA daily) ZAL\5,

DOY182y.  DOY182
L >povi1s3
. TDovisa
.. DOY18s
|\ Doviss
|\ DboY187
| DOY188

| 'DOY189

bov182
DOY182+n+1
DOY182+n+2

1.1.4.15-1. AGB, VRI 7OtRx 70—

For 3 months (92days) daily process...

(92-10) * N = 820 image pair combinations

X 1.1.4.1.5-2. BT - fIHEOE I IV ER—Y 3 ER



MODOSGA 2010 DOY201

Cross Cloud/ After 5STSG
. Aerosol Mask availability check

Original Image Cloud/Aerosol Masked

0 < SEZnaar < 15 &&
SEZnadic +30 < SEZstam

MODO9GA 2010 DOY206

1.1.4.1.5-3. 2010 £DOY201 £ DOY206 OO ER—Y 3> THEMREEZE (RENDX)

RIS, IRTDDaly T—FICRHLTISVR/ZTPAVIVRI U =22 T %175, MxDO9GA D
QA 7S5 J%88BL,. E7570H3E I, T7AOVIVIAID normal KBNS EIVIEITAT
FRET 2o

920K /Z7AQVIRIV—ZVTEORFERT—4 (IR < BHRNAF v RIV) OBRBL AR
FnBEOEA—EVLIOBREGEYERABLLEREIN, BETHR (= 15deg ZBTEHA L T2) £/RID
R (ETHROLYXEA +30deg U LDV HA) OIVER—2 3> ERBZEILIVDAZRY H
THOEAETS (B 1.1.4.15.-2, ©@1.1.4.1.5.-3 88),

BIK. 37BN DNBEITR > THEBMICNRDRBRVNBRIZIBEZENTERL, LHLZhIF SCLI
D& 572 Along Track DRIHBE TS BEERE T — I HOFUMCTREICLBNITRRT D EEZ SN D,

EOUADEMICER—Y 3V EIRIVARETEEE. 2y bOK - ARARFEREZRAVNT
VRIDEtEH LU AGB #E 70Ot A daily XR—RX T{Th13, Daily DIABFER & FILMIC3 v A9 D
VIR MU TNA AR AKERBRET 2,

Ff. BERSTAU7IUXMULTVWRLD, AGBHEEICH LTI Forest type BT 2B T —
HEUTEHBENHT —IB LU DEM T—4, SIBLXU VR 2ERTEFETH Do

1.1.4.1.1. ~ 11414, TRRT2EBY, NAARABETIZIBES A AMVICHEIFSZ P, P2, P3 %
KHZUHBNH D, ZDT-8. BERUT —F DR « "ERNF v+ RIVRFENS BIRS #ANTEED 7
XNVICHBIFBZZENZNOREXREHET D2DENDH B,

BiRS (& BRF €7 /L & U T Liner Mixture Model (LMM) %W\ 2%, THhB. £ UHERBT S
BRF I TOHXTREIND EREL T2,

BRF1(9~&"¢.Y’90’¢0) = ZCRi(ex’qos’eo’¢o) X RFZ,i

i=1

@. : Solar Zenith Angle CR :Cover Ratio
@, :Solar Azimuth Angle RF :Reflectance
@, : Sensor Zenith Angle A :Wave length

Q,: Sensor Azimuth Angle i+ Category Number

BIRS IBERET IV ESUHEMBETTINEEL A ML=V JIC&>THT T ) — B2 ETE



L. A73V—REENS BRF 2518 TEI3RFRY I 2L —9TBH SR D, B2 YO « AFEAD
T—IDHAMNSBEIA XM VICHITEREXETDIHICIE. BECLICSHRIAANVICHIFTEIR
12D Lookup Table Z{ERLL TH K LEHLH B,

RIT7ZIVIVIALTIE, FEMRBEETIVIFEROFERER. FO98ESHN SBAMUE. FHOBERE.
PHBBRS. FHUHSERZREL. ZNZNMHNERDHELT L OH @BEARMUEBIC DOV TIZIERR
JUyw FUBNSDITNDERDMERT L DIC) REFMEERT 5, S TERSINTHRMRITHL
T. FEDOSTSGIC&BNTIV—@EBLEEZL A ML =2 JICE>TKRD, W7 TV —REFXRESX
TBRF %185,

RAZ= 000 RAZ= 030 RAZ= 060
RAZ= 090 RAZ= 120 RAZ= 180
Average Adiacent Tree Dist. = 5m, Average Tree Height = 10m, Crown Depth = 3m
RAZ= 000 RAZ= 030 RAZ= 060
RAZ= 090 RAZ= 120 RAZ= 180
Average Adjacent Tree Dist, = 5m, Average Tree Height = 25m, Crown Depth = 12.5m
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Coverage Ratio

TH = 10m, Crown Depth =6

Average Adjacent Tree Dist. = 5m
Average Tree Height = 10m

x Solar Zenith Angle = 0 deg.
« Solar Zenith Angle = 30 deg.
x Solar Zenith Angle = 50 deg.

TH = 10m, Crown Depth = 8

atdOSEhINSdRT, Bear®), 3" o
A EChth S 7, o 30, 39
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Coverage Ratio

TH = 25m, Crown Depth =6

Average Adjacent Tree Dist. = 5m
Average Tree Height = 25m

x Solar Zenith Angle = 0 deg.
Solar Zenith Angle = 30 deg.
x Solar Zenith Angle = 50 deg.

TIH = 25m, Crown Depth = 8

1.1.4.15-5. B 385, BERIICHIF328aEBOERELLZELOH

REESTIE, FHOBIRBER3ImM. 5m, 10m, 15m (7=7°L. #BRIZFTY v R EICIZBEBEI N
DREBFMOFHRBREH IV U ELR - T-EERD) BPLUFEHEHZ5m, 10m. 15m, 20m, 25m,
30m DEEM Y A THRBRARET IV EBL.

- Sensor Zenith Angle 0, 5, 15, 20, 25, 30, 35, 40, 45, 50, 55 deg
- Solar Zenith Angle 0, 10, 20, 30, 40, 50, 60, 70, 80 deg
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Red color indicates invalid STSG/reflectance combination found or nadir NDVI < O pixel
Used data: MODO9GA(Terra), MYDO9GA(Aqua) 7/1 to 9/30 (92 days maximum composite)

8 tiles: h25v04, h26v04, h26v05, h27v04, h27v05, h28v0D4, h28v05, h29v05
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1.1.4.1.5.-7. NDVI & AGB DOLEE (A T DT EIFEDEREED GoogleMap (—8B) : HEMTH B Z & 3)

- Relative Azimuth Angle 10 deg A5 180 deg £ T 10 deg XA
- Crown Depth BHED 10%, 25%, 50%, 75%

DREICHIFBHT T —@HELL Lookup Table Z#ERLL TL\ B, 1.1.4.1.5.-4. |Z lookup Table {ER%
DFEERRE U TER SN, AT TV —EBLLEEICAW LM L=  JEgRBIZ R,
F1-. 1.1.4.1.5.- 5 (CIZBRAHETEDEREREEERD Sensor Zenith Angle, Relative Azimuth Angle,
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- 0.8
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02

0.0



1.1.4.1.5.-8. NDVI & AGB OLtB (A TDFBE&EEZA L > I BOEMATEA EEHD GoogleMap :
BHEMTH B En'hDB)

1.1.4.1.5-9. NDVI & AGB DLLER (AGB TIZFRME FHEHINBABICKFITE 3)

Comparison between AGB - NDVI (Hokkaido)
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CLBEADHETRT, CZTIEE 1.1.4.15-4. DFRUB SUVRRBIBTVRESICE 2ENVETRL TS,

M EERT—FICED AT T —RHFFEE LT L 7= Lookup Table Z ALV T MODIS #8817 — %
%#BEE STSG (Sensor Zenith Angle = 0 deg : Nader, 45deg : Slant, Solar Zenith Angle = 30 deg) IC
L., P1, P2, P3 %183,

X 1.1.4.15-6. " 5E 1.1.4.1.5.-9. [T MODIS F—4# %#AL\- 2010 F 7. 8. QRICHIFBIR7Z>7
DUBER%ETRT,

1.1.415-6. 5E 1.1.4.1.5-9. [CRU BRI SON B K SIS, NDVI HIEERPFHERICE N T
H. BERICIFEBICEMEZTLTVBDICKH L. AGB [IHHEMTII/NSRMEE LD, ThiF2ARE
BIF—4%AN-AGBHEZINITY LN ERICHEEL TR EARLTWS,

X 1.1.4.1.5.-10. [FE 1.1.4.1.5.-8. TR UL 7=dt/BE ') 7 T NDVI{E L EEFR{L U 7= AGB % LLBR L 1-84th
KTH5, B—D NDVIEHNRK D AGBEICHEL TWDZ EMHARN. NDVIZAW/NA FT R
WEXLIFTITIC ENBH#AC L ERL TS,

ZDESC, KEEBINAARAKETZIVIU I LEREBICHET —INERL. RULREREBBC
ENTET, L. REDOZIVI Y ALTREFLEFRBMRICOVTOUE S ZR>TLRNZH, 2
IS DILEMT TIZIEUWMENESNTLRWL, COHICDWTIIREEUBORELE RS,

1.1.4.2. H%'4E#K (SI; Shadow Index) Z)VJVU XL DR EIREE (RZEBE. RERES). NHEAF)
1.1.4.2.1. B#Y
SRADZLCHRMNEIR, DR ED, MIRKRBEDOLEHEZIEIRT D7-DICIE. BYDEESLES -
FHERROELED, BANREDLY LEENNUETH D, AARTIE, BYNEESLEERELSI
WICEEBERMEB DT &2 UVMEEIEE. (A7 S 7TV LD ERIEZTL. EBE
2705V MOSBELICES TR #BHE LTS,

1.1.4.2.2. AREEAS

MESHAIT—4050 43> bO—IWAY DT H—THA LT -9 AV TIT > L ERARHI S B
SNT-HNREANIRET—FICERAL. GCOM-C1/SGLIMEBZ7OY Y KN THB [hTHEHS) OF
WU ZLBRAEET . CORREMAEICIE. FEULTSCU LIZIZRAFENHELEF > Y THS
MODIS DEBIT—4 2B E UL THL TS, HIKOREZEIZIO—/\VIC, N ORBNICIEET S
CENEBTHIN, REZEBEEBI=HICIE. BRFAIRFELY2EEFAL TRFT 24N
NELTWND, Z071-8. BRATRERIIATIEEL O HIEHEINZ LR, ARKDHZELDOHE
Fhd, ZCT10FE([FEBT—42 STV FD> bO—IAY DT H—%RAL HTEHRDE
RN ARMERANT, ZORBR. HT1ERIE. L<BLWSNTWSIERLEEIEE NDVI TIEZHIFIDH
UL\MEEDOEITEDEL., BEDOEE - PR, B8 - MBOF v v TR EDHAIICEAT. WINDAIE
ET7—FICHEATEER. ARAMDOSVVEEIERTHIZ LN >TE T, ZZTSEERR. BT
OV MRBELZIBRBTZEEHIC, PIVTVIXLDOBR « AEBRORNETH7H. FALERHT—5
AW EDLICHAREZED .

1.1.4.2.3. SIZIVTYU XLEREKE

9. Terra/MODIS 7—% (0.05 Deg.) %A\ T, 2D A5 S| (Shadow Index) #&H L 1=,
KOT=HT I SI D 2004 FNOFHEEK 1.1.4.2.3-1. (@) ICRKT, £7-. MODIS O Lith#ENE S
0442t (MOD12) MFER%K 1.1.42.3-1. (b) ICRT. CNOSDFERERDE. DT EHKSIEHRM



(a) A7 $EH SI —2004/8 EtyfE —

1.1.4.2.3-1. (a) 2004/1-12 @ Terra/MODIS F—4h 5 &L L =3Ik 2AKRD L4158 Sl (Shadow Index) .
(b) Terra/MODIS T—#H S1ER SN T=HEREAD T E D 4B,

HTIIAERL Y HHEROANMERIS <. BRIBE. BREKFTIEWNMEZTRL. DT DEDEVWHETE
g - PR DEBWE L IR TV,

RIC, 2011 FED Terra/MODIS T—4 %L\, KD AL 18 SI & ER{LEEIEENDVI (Normal-
ized Difference Vegetation Index) #&H U7z B 1.1.4.2.3-2. 122011 FED (a) H7T#EESI & (b)
IEREAEAEIEENDVI D 1 FRDTIE L ZEADFEEZ T T, K 1.1.4.2.3-2. DFBERHNS. HTEHE S|
& NDVIW'ZEHT (B) BICHH. BENRB > TR A hHh B, #1a NDVI A EREEIL H 18 S|
HELVMEZTRTH. NDVI ICEARATIBE S| (EELVMBDLEHY) [FNE LY,

(a) h47 35 % 1 (Shadow Index) (b) EE L4l & HE # NDVI (Normalized Difference Vegetation index)

¥ 201181128
LT

LEL

1.1.4.2.3-2. Terra/MODIS F—4 1 S5EH Lz 2011 F 1 — 12 ADMIKREHED (a) H7
1E¥ S| (Shadow Index). (b) IEAR{LAEEIEEI NDVI (Normalized Difference
Vegetation Index) @ 1 FERDFEE & & B DF4(E,

ERILIBEE IS NDVI I E MBS RINE fAPAR (the fraction of Absorbed Photosyntheti-
cally Active Radiation) WHEEWHEER (BRHEER) DX BRIRTDBY/NTA—HDEHICERATH S
M BEOHENE. £8 - FHERROBEICKT 2MANE V. —FA. WTEHRS IHEEE - 7
KDEWV, BE - MBOF+v 7EIRET DDICRILDEEIEH TH D, NDVI & HTHEHSIDE W%
SYBREICT 3. BEOHEANICHEROBERINELZRANT., ® 1.1.4.23-1. (b) OL1tEE
7052 (MOD 12) O#FR%EH &IC. BRIICFEMFIEH (cropland). EESHZER (Deciduous
Needleleaf), E#RETER (Evergreen Needleleaf), EBIEELEM (Deciduous Broadleaf), E#R/AER

(Evergreen Broadleaf) [CH3EEINT-5EEIC DT, NDVI & QT EHSI #8H LT, BRED—Hl%
1.1.4.2.3.-3. [Z7"T .



IEFRCREEEBNDOVI ZERLEH TEHESHI/NE VD MOBRKIRBEHTIHIZIZRE L EEHE
(18). BULREOEHEEH/NNSI—>ZRLTEY, BB EDEVWNASNEL, CDT &KV NDVI ZF)
RAUT-B@ENEEHL . BYRIBMTIE, BCEICE—IDFE (5H) HELY. RYOERIFHEAW
IRFERFHADIE LV Z NDVIDNNE KIRZ TVWB EEZ B5ND, —F. AT B S IRYAIBMTERZEL
TENNE K FHEEBHNE V. FRBEH TR, LAER. SHEBOIRIC, FRDONTERSI DOfE. F

(1) Cropland

(a) NDVI (b) Shadow Index (51) (c) NDVI vs 51
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(2) Deciduous Needleleaf

(a) NDVI
(i) Canada

Nomalized Difference Vegetaton index (NDVI|

(i

Vagetaten indes (NOVI

(3) Evergreen Needleleaf
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(b) Shadow Index (SI)

Shadew indes (51
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(4) Deciduous Broadleaf

(a) NDVI
(i) Canada

(ii) China
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(5) Evergreen Broadleaf
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MEBDBHIKREL LD, oo BEBONTEHRS IERBICBAZHEHHNKREL, ZHTEICE
H3EHOR/E - MBOF v+ v TOELICK > TEL-BEHEE - BROZEE., FLEEDHTEK
SINEDNELISEEENENELKRLTVWBR I EN DN D, TDKIIT, ERCEEIEINDVI (ZHEE
WEXR BEXR) OLIBBENZRTBEREZBPOCDICEATH DI L. HTHEHK S IHBTE - KB
DIBE, FIREWVWSTRBED=ZRTERERIBT D2DICRILDBERKTH S, &> T, NDVI & hT$E
Sl HAEHE D L THENE. £8 - FHERROIER. BEDNAZTYRENDRBEL UBEL K
EBRE I3 ENTEREHFIND,

CNETEICETHAT—IDAHAEANTATERS O7IVIT) XLBERETR>TELMN Z2H@
AT EFBINENTIEROBEIIRALTEEEZ5ND, BABRENERLZHRYT—HICDONT
IR E1TV. BRIAENEEINZHTEH S IC5Z 2MRICDOVWTHAANT,

X 1.1.4.2.3-4. [CZH ARG BRF Bl TR SN2 ARONXRFAXRGHNT—s Mo BH LT
NTEE S, EREBEBBNDVI Z2RY, BETREAT —FICRNT, BIARGANT —5I3HT DRE
BNV ELK, BHRBAUNT -5 I AT BRBEXRNS KRB EFERIND, REICEALLET—INS8HL
7-88E8® (principal plane) DA EE SI IZLMMVIC, BIHER (TSR (+) AE) DEIFEHTETR
BHEBRL., FF/NIWVEZTRLTWD, —A. AR (XM4FR (-) AE) TIXEHNEBIL TL
%, o, HBEWER (RIEXR), HEEE - BROBWCK> T, WTERSIDZEHENDKE I(TEL
NHd, —FH. ERLIBEISENOVI SRBABENZEH > THEDEHE L/,

(1) Digital Camera Image (NDR)
(a) Grassland (b) Open shu

rb (c) Evergreen Needle (d) Manglove
R 2 Sl ! 2 iF i B L

(2) Reflectance data
(i) Shadow Index (SI)
PHLISRENE AR E S Be s ymmeer ryerl B rymmmm e | B o s
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: BWD .|  FWD i = 3173 e I O L7 7
. Obseﬁatioﬁ a‘r.'lgle. b ;7"“ II | b ) "?.“‘. ) I - . b | emas | )
Observation angle Observation angle Observation angle
(ii) NDVI
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[mwr Teie] [ Tene] [ Twee) [me Tene]
1.1.4.23:4. 522> bO—AYIT75—%FAL TZHBRSE BRF S8 TREL -2 A0

DHRFART—INSELE L T-HT#E5 SI (Shadow Index). NDVI DFER, 75X (+)
BEABNFIAR. YXM1FR (=) BEARANEAR. OENETRBYNERT, PIL
$hE@ (principal plane) #R8]. CP IXER$E@ (cross principal plane) #8157 —4%,

B 1.1.4.2.3-5. [CILEM, SHRE. HWEM, LIRVEONKRHRT —INSEEULETR (0F) &l
HR (+458), BT (0F) L&AR (- 45 E) ONTHEHSIOBHRETRYT, TEBIFEEICLE



N, NTEB S OEANNS K BABEORZEL/NIV, BEEIE. WEM. LEE. SHREOIRICAHTE
B SIDBEHNRELRY, e, BABEOREIILE[MTIINIVD, WEM, HEMTRKE (05, KE
HIFEXDBVKREBE, EERER (REE) OB, HEFIESCEREOHEDRV\NRABE
[CL>TRIAMNERBDNTDE. DXWNTHEE NTHER) OEICKEFELTNBLEISNS,
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Saclow Indax (Nadir) Saclow Indax (Nadir)
[ #2roadieat mconifer OGrassland 4ol | [ #2roadieat mconifer OGrassland 4ol |

1.1.423-5. SYA32 bO—IWAYIDITH—%FRAL TZAHRREGRE BRF GBI TRSL %
AADKRHRT—IHSEH U W75 S| (Shadow Index) DFER. (@) ET
B (0F) LAl (+45E). (b) ETHR (0F) c&HE (—46%) D=7
BONKRFARGRN T —5HSEE L 7 h 7158 S| DEHE,

1.1.424. SIOFXEH

SEEF. AIHET—9%2FEULTAL. ATEKSIOENS LS EBREDRFET o, 205
R, NTHEESIBE<AVSNTVSIERLIEEIEH NDVI TIIHIBI DL WMEEDEIEDEL, #E
DIEIE - AR, BIE - MEDF v v TR EDHNCHERBIEEERTH D ehthh o1, ey 704
JbDOBERLEZBELIEPIVITIXLDUR - HEZTOHIC. ZSHEAGH TIN5 N7T7EE S
ZEEU. W7 HEREBABEDOBMRICOVTHANT,, B8E@ (principal plane) DEAIT—5HSEE
Ulch7 g% sl si7sR (7SR (+) AaERE) SAlTEN NS 8518 (TSR (=) BES
@) TIRB|AVEHICRIFEBHNIBNT 5, LML, COXHBEBERBEER (RKX)., BEEE -
FARICE > TRESLESH T 2HABEHENRL B,



1.2 BRHESTOTSL (FOT54L2)
(2]

BRAESTO TS LIET—HDEM. HE. 2EZE#HE LT, EICKKRE - EHORBAREZHET
%, RYURSIT—HIEERET—45. HEBAT—5. ARBERE UL TORET—ITHD. 2707
TLICEENZEELGWART—VIE. BET ORI - IR, BALREET—IDHNERORV\UIBF
EDWIL, BET—HFEMEDT—I9RMEBICEBIRETEZ SV IFEORRE. BLUVEET—IN5D
AR - EEREBBROMETH D, BP. AT7OTSLIECEReS E L THDEET—H AR (VL 58
BTF—HIN—REEBRER). £BHY AT LNER (CEReS Gaia) [CBZICREAFRT 5.

BRAEST/OT 5 LDES KUOPEERBZEEIUTDEY TH S,

[R2HA S S U'PHADER B1R]

(GRHABRE) (2 —3%)

CBIEKREENRKRTO 10 FEULEDT—5 Y FDEfE. KIE. SRIELETV. ZN5D0T—9%0
92 (VL)
BUESRERT—I5PLELT, BICHBEABOEE « U MU=/ NIV TJRERBIE2T—FICKPEE
BEERL. KKROY—LLRAEZS UV T%2RTT 3,
cBEFTIRIO0O-—/NNIVEBABRBEXRT Sty b, THBEBET -5ty bE MOBEFREARICERR
T—5ty MERE#ITT B,

. HIBZERG T — S BIEHLE T X T L CEReS Gaia DEAV AT LAEBET 3,

(PEABE) (65F)

cHIRERIBIR T — 4. EKICEBRMKBUEE T -5 DERE. RE. SELEREL. KRBOY—
LLREZAVV ORI (RIZEEN) 2FRRT S,
cV—=LLRAEZAVVITEONTARAER7O45 U M ERAIERE (F—RIE. KRHIES) IC
74—RN\v oL, KKRBWME L ESHENBEE L% 8LT B,

- MRRRICEET 2HRDARBHNNERNICHIBEE T — 5 %2 EE - £59 52 X7 L CEReS Gaia
*ERMNISERT 3,

BRMETOT L. HBIWEMOTOTS L, HEFA - HKRARRTESNTT—FEZ /L. KiE
BRIBBERIUSD—DO DMK Z BT,

Program 2 : Integrated use of geoinformation

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

data distribution and sharing systems of the whole CEReS.

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

validation, high-level analysis, and data publication.



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

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

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

sharing.

<Middle term targets> (6 years)

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

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

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

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

research by integrating existing data and research products through mutual comparison activities.
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1.2.5.5. Development of an algorithm to retrieve key aerosol optical parameters from spectral
direct and diffuse irradiances observed by a radiometer with non-ideal cosine response
characteristics and application of this algorithm to study aerosol characteristics over some
SKYNET sites (7574 —7 - &)

SKYNET (http://atmos.cr.chiba-u.ac.jp/) is an observation network to collect data related to
aerosols, clouds, and radiation with the aim of providing reliable ground truth data to satellite
and numerical model communities to validate their products. A new instrument, named MS-700
spectroradiometer, has been started to be operated at some SKYNET sites to collect spectral
direct and diffuse irradiances simultaneously. Such data can be used to retrieve several param-
eters related to aerosols and clouds as well as columnar ozone and water vapor concentrations.
However, there lack reliable data analysis algorithms to retrieve such parameters from this type
of instrument because of inherent cosine errors in spectral irradiances measured by this type of
instrument. In order to bring data of this instrument in scientific use, as the first step, an algorithm
is developed to retrieve key aerosol optical parameters, such as aerosol optical thickness (taer)
and single scattering albedo (w) from MS-700 spectroradiometer. Generally, the cosine error of
observed diffuse irradiance was corrected by assuming an isotropic distribution of sky radiance or
it was neglected in the past studies. The proposed algorithm takes into account the cosine errors
of observed irradiances in detail by considering the anisotropic distribution of sky radiance (Khatri
et al. 2012). Figure 1.2.5.5-1 shows the flow chart of an algorithm to retrieve w.

The proposed algorithm is being applied to retrieve key aerosol optical parameters over different
atmospheric scenarios of SKYNET network. Figure 1.2.5.5-2 shows an example of a result obtained
from this algorithm. In Fig. 1.2.5.5-2, a scatter plot between w (499.1nm) and angstrom exponent
(a) is shown for aerosols observed over Fukue-jima, Nagasaki in the spring season of 2009. The
small values of w and o resemble highly light absorptive aerosols and large size ranged aerosols,

respectively. Figure 1.2.5.5-2 shows some data points with relatively low values of w and «,
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Figure 1.2.56.5-2. Scatter plot between w (499.1nm) and « over Fukue-jima in spring, 2009.

suggesting the arrival of relatively large sized and more light absorbing aerosols over our study
region. The collocated lidar observation data as well as backward trajectory analysis suggested that
such large size ranged aerosols were likely to be dust aerosols. Further, based on data observed by
other instruments of this site, it is likely to suggest that anthropogenic aerosols were transported

with dust aerosols. This observational study suggests that Asian dust may be blackened (becomes



more light absorptive) when they transport over urban areas. Our data may give some clues to
understand the light absorbing capacity of Asian dust aerosols, which has become a subject of

debate in recent years.
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Program 3 : Advanced application of satellite remote sensing

Since the establishment of the “Aerospace Basic Act” in 2008, the major purpose of the national
policy over the space development and utilization has changed from the stage of research and
development to that of wide-range, practical utilization. Thus, it is absolutely needed for the envi-
ronmental remote sensing community to establish the methodology of utilization of remote sensing
for finding, understanding, and solving various problems on both scientific and social bases. In view
of such background, this program (Program 3) aims at assigning important problems that must be
solved on national and global levels, integrating the results of satellite and ground-based observa-
tions, and realizing the advanced application methodology of satellite remote-sensing data through

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

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

Chiba Prefecture).



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

ture).
* Formation of database useful for the mitigation of pollen influence on human health.Research on

web-based dissemination of spatial information.
* Construction of environment-friendly food production support system for adaptation strategy to

climate change.

<Middle term targets> (6 years)
We plan to produce novel application methodology of satellite remote sensing data in combination

with the data obtained from ground observations. The targets will include various problems such as

desertification, water problem, food security, evaluation of ecological services, urban and rural plan-

ning, etc.
* Monitoring and causal analyses of environmental changes in Asia.

* Restorations of sound hydrologic cycle and biodiversity in Chiba prefecture.

* Study on spatial information system that nurtures the disaster and environmental literacy.

+ Construction and provision of spatial information helpful to our daily life.
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(Abstract)

A differential optical absorption spectroscopy (DOAS) system has been built to measure near-
surface CO, absorption in the atmosphere using a nanosecond white light continuum. The white light
laser can cover wavelengths ranging from 420 to 2,400 nm, where CO, and H,O absorption lines are
located. At an optical path length of 568 m, it was possible to evaluate atmospheric CO, concentration
from absorption bands of CO, and H,O in the vicinity of 2,000 nm detected by broadband white light

simultaneously.
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(Abstract)

Interaction between the horizontal atmosphere and low altitude cloud is important for the local
weather change such as air pollution, heavy rain and lightning strike. In this study, low altitude
atmosphere observations in horizontal directions were investigated by a specially fabricated biaxial
polarization lidar. We observed and analyzed the long-term observation data in Tokyo bay direction
and in urban area direction. We also started the cloud flow analysis by using plural cameras and a
lidar. Practical observation data and its analysis were also evaluated. This study will be improved
to the multiple monitoring technology of the low altitude atmosphere by adding the usual weather

information to the analysis.
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(Abstract)

Tunable laser is powerful light source for monitoring atmospheric constituents and a compact
source is desirable. Although the most reliable laser source is a Nd: YAG (Y,Al;O,,) , recently Yb:
YAG and Yb fiber laser is becoming to be a popular source. Especially in the field of CW or high
repetitive operation, the share of Yb fiber laser is large. In this study, we notice the wavelength
tunability; we studied the optical properties of Yb.

Absorption and emission spectra of Yb?" in YAG crystal are shown in Fig. 1 and Fig. 2, respectively.

90
80 Yb (16%) : YAG
70
60
o 1250
240 3
@30 © 750
k]
£ 93hnm
. 250
800 850 900 950 1000 1050 1100 - s te p— .
wavelength (nm) Wavelength (nm)
Fig.1 Absorption spectrum of Yb (15%) :YAG Fig.2 Emission spectrum of Yb (15%) :YAG
ceramic crystal. (measured by JASCO ceramic crystal excited at 930 nm.
V570) (measured by Ocean Optics HR2000) .

Yb fiber laser is operated from 800 to 1,200 nm. Usually Yb fiber laser uses FBG's (Fiber Bragg
Grating) at both ends, and the wavelength is fixed to the one determined by FBG. In this case, the
laser is operated without alignment, and very easy to operate. However, the adoption of external cavity,
the laser can be tuned with a wide range of wavelength.

The transmission spectrum of the atmosphere and the absorption spectrum of main atmospheric
gases are shown in Fig. 3. In the range of 800 to 1,200 nm, although there are the absorption spectrum
of H,0 (1,110~1,170 nm) and some VOC gases (xylene : 880 ~ 950, 970 ~ 1,170 nm), it is not a

suitable wavelength for atmospheric gas monitoring.



Accordingly for the purpose of gas monitoring, the wavelength shift, e.g., DFG (difference frequency
generation) suchas1/41, = 1/1, — 1/4,, is necessary.

In this study, for the purpose of tunability, the optical property of Yb®" is studied. Yb’* has only two
electronic levels with the separation of around 1,000 nm (see Fig. 4 ), the emission of around 500 nm
can be observed. This is called cooperative luminescence (CL), proposed by Nakazawa and Shionoya in

1970; the detailed mechanism is not yet well cleared. The observed spectrum of CL is shown in Fig. 5.
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Fig.3 Transmittance of the atmosphere (linear scale). The ranges of good
transmission is called “atmospheric window”.
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Fig.4 Energy diagram of Yb* and its Stark sublevels, and the
explanation of CL (cooperative luminescence).
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(Abstract)

Since the volcanic eruption in the year 2000, continuous monitoring of sulfur dioxide (SO,) gas has
been conducted in Miyakejima, a volcano island around 180 km south of Tokyo. Since the sampling
measurements are carried out at 14 observation posts, all located along the seashore road, it is
difficult to monitor exact pollution levels inside the areas where high concentration of SO, often
takes place. In this paper we report on our differential optical absorption spectroscopy (DOAS)

measurements carried out inside the highly-polluted, restricted areas in Miyakejima in September



2010. The DOAS method enables the monitoring of SO, concentration averaged over a light path of
several hundred meters with high temporal resolution of around 5 min. The comparison of DOAS data
and ground sampling posts nearby the light path has exhibited similar temporal behavior, indicating
that highly concentrated SO, gas is in fact distributed in a range of several hundred meters. The
combinatory measurements with two DOAS paths perpendicular to each other have revealed that the
distribution of volcanic gas near the ground level is determined by both geographical features and
wind fields.
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(Abstract)

For retrieving horizontal distribution of aerosol optical thickness (AOT) on the ground from only
satellite observation, the retrieval algorithm was keep developing in the CEReS joint study. This
algorithm was actualized following process. First, reference albedo at the ground level was obtained
from classification method for ground cover with matching the ASTER spectral reflectance database
and albedo at top of the atmosphere by satellite images. Then AOT was calculated from inverse
computation using the radiative transfer code 6S (Second Simulation of the Satellite Signal in the
Solar Spectrum) with reference albedo at the ground level, albedo at top of the atmosphere and three
aerosol model; continental model, maritime model, urban model. In this study, Inverse calculation
was modified by changing from linear interpolation at ground albedo value equal to reference albedo
to approximation curve from radiative transfer calculation. However, some AOT value in this result
has erroneous negative value or large value. It should be necessary to reconsider or re-choose another

radiative transfer code in future study.
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(Abstract)

The rise and decline of massive magmatic eruptions at Kirishima-Shinmoedake volcano in 2011
were analyzed by comparing satellite image data of different spatiotemporal resolution and multi-
point ground camera records with visible and NIR modes. White vaporous fumes and plumes at
the first stage were only observed from the ground, effectively by NIR mode at 50 km away since
2008. Continuously ejected ash plumes at the second stage were recognized by MODIS images, in
conformity with the ground observation in late January, 2011. They were followed by the highest stage
of magmatic eruptions on 26-27 January. Massive ash clouds since these days for a while were seen
in NOAA, MODIS and MTSAT images extending over hundreds km or more mainly toward the east.
Time lapse records at the ground were useful to get basic information of their ejection properties. Drifts
of ash clouds for a few thousand km were seen in MTSAT data in the form of Aerosol Vapor Index
images of thermal infrared bands. Their features were understood by forward trajectory analyses based

on meteorological data with appropriate initial height conditions.
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(Abstract)

Last year, we have reported the macroscopic relevance of land use and methane generation
using the GOSAT data. This year, we report the results of microscopic analysis using WDCGG data
of ground observation. There is not a technology that can measure only the amount of methane
emission at the time of observation except experiment. The observation data in Gosan, which 1s one
of WDCGG data, is important as the pollution observation of air background from the mainland
South Korea and China. But the features are not still clear yet. Therefore, we analyzed the variation
factors in atmospheric methane concentration with applying the GEP Method (Greenhouse gases
Emission Presumption Method), which is a method for evaluation the methane generation around
the observation point, and by the SCTAMACHY data. The data was between 2007 and 2009. As a
result, 18.2 ppb out of annual average of methane concentration in Gosan, 1858 ppb, increased by
the influence of advection. 19.1 ppb increased at wind speed 1.6-5.4 m/s, 15.4 ppb at wind speed 10.8-
41.7 m/s, 14.3 ppb at wind speed 5.5-10.7 m/s, 13.8 ppb at wind speed 0.0-1.5 m/s. The influence
of advection from the mainland China and South Korea is the largest as a factor for concentration
increment. In addition to that, the impacts of general waste landfill and livestock production activities
in Jeju Island have been estimated to have influence. It has been presumed that annual methane
concentration according to wind direction by long distance transportation at wind speed 10.8-41.7 m/s
increase 38.9 ppb by advection from mainland China with wind direction WNW-NNW and 24 ppb by
advection from mainland South Korea with wind direction N-NE and decrease 29.8 ppb by advection
from East China Sea and western Pacific with wind direction SE-SSW. It has been estimated that
increment of methane concentration by advection is a lot in winter season with relatively few wind
direction SE-SSW and the sources of methane concentration transported from mainland China and

South Korea in the summer can be Agricultural production, such as paddy.
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(Abstract)

The study discusses accuracy evaluation methods for offshore wind energy resources by using
scatterometer SeaWinds—derived wind speed and Weibull parameters. The purpose of this study is to
evaluate accuracies of SeaWinds-derived Weibull mean wind speed and energy density by considering
uncertainties inherent in SeaWinds wind speed estimates. In this study 1159 SeaWinds-derived wind
speeds covering the KEO buoy are used for estimating two Weibull parameters, scale and shape. On
the other hand observed wind speeds from 2004 to 2008 at the KEO buoy are used for simulating
three kinds of wind speeds in order to quantify some uncertainties inherent in SeaWinds-derived
wind speeds. It is found that uncertainties associated with wind speed estimates (operational wind
speed range, sampling time) show small differences in scale, shape and Weibull mean wind speed
except energy density among the simulated datasets. Furthermore the upper and lower bounds of
90% confidence interval corresponding to SeaWinds number of observations indicate *2.5% error of

Weibull mean wind speed and *+6.8% error of energy density respectively.

(=)

AR ILELELET SeaWinds K WEBHANBERE TA TIWINSA—=4ERVNBZEICKYELERNDIRIV
F—EBRO-HOBETDSEICDOVWTIRT T B, COREDEHIL SeaWinds EREBENDAEN I #E
BT B EICEL SeaWinds & WENMM B TA TNV FEHRBRRVIANF—BEDRELTMMI 2L T
HB. KEOTA %2BEL1,159V =2 DDRARENTA TN AXA—F9 THBIZREEFREWET D1-HICH
WH5NB, —7. 2004FHM52008F £ THKEO 7 4 TEHIBI INF-@:ER% EIC SeaWinds ERICEB DA
BN EHENTIOHICIBEORART—F Ly FHIMER STz KARNSUTOI EMNESHIC
7827z SeaWinds RLRICEBNDAEN S THSRARRER, FAGLETTRIVF—BEEZRVNTIE



BORRT—Ity " SHEINDIRE. BIK. 74 TV FHRRDBICIZIFEAEZEESZ IR,
T 5(ZSeaWinds DERAIS — > BT IS T B90% ERBX B D LRRUVTRIZFZNZNT A4 T IVFHYREZR
NDE25%, TRIVF—BENDL6.8%%nL T,

FHEs P2011-1

HRRE hREBIREF O FRBFEZORERVEFET —F L DLEER
thxE FrE) ARULHE (RIBRXZXZRIZHAERD

BLHE AZEH

(Abstract)

For the thermal properties estimation of the earth surface, The ground and satellite based
measurement methods are investigated. The ground based measurement method uses the sequential
upward and downward longwave radiation measurement and estimate the thermal inertia, also use
the latent heat flux measurement to make the comparison with the thermal inertia. The result shows
the good correspondence between the radiation based thermal inertia and the latent heat flux. To
estimate the same property from the satellite measurement, the new index which is derived from the
day and night surface temperature difference with the nighttime surface temperature compensation
is made. This index is compared with the latent heat flux measured at the AMERIFLUX sites and
showed the good correspondence and moreover the index will be used as the warning index of the

water stress of the forest.
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(Abstract)

To accurately detect the timings of leaf-expansion and -fall by using satellite remote-sensing,

we have collected the daily plant phenology images at various ecosystem sites in Japan and



overseas, which is including our newly installed deciduous coniferous forest site; Yatsugatake.
We then examined the relationship between these plant phenology images, spectral reflectance
data, meteorological data, and in situ ecological data and satellite-observed vegetation indices at a
daily time step for multiple years. On the basis of these results, we evaluated the spatio-temporal
distribution of the timings of leaf-expansion and -fall in East Asia between 2003 and 2011 by using the
MODIS satellite-observed daily green-red ratio vegetation index (GRVI), which can detect the timings
of leaf-expansion and -fall for various ecosystems by using the unique value (GRVI = 0.0; Motohka et
al. 2010). As a result, we were able to identify the accurate characteristics of timings of leaf-expansion

and -fall due to the environmental gradient (i.e., degrees of latitude, elevation) and ecosystem types.
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(Abstract)

In this year, we could not proceed the study at Yatsugatake site, so that we instead report the

estimation of leaf area index of Cryptomeria japonica using various methods — a case study of Aso



district, Kumamoto Prefecture — .

We estimated leaf area index (LAI) of Cryptomeria japonica of Aso district, Kumamoto Prefecture
by using various methods. In advance, we selected seven sites which had various ranges of NDVI by
analyzing satellite image (ALOS/AVNIR-2) of September 2006. Around the end of August 2007, we
measured diameters of breast height (DBH) and tree heights at these sites which were substituted
to the universal allometric equation to calculate dry weight of the leaves of Cryptomeria japonica,
proposed in 2010. Based on this calculation, we estimated LAI by assuming typical histogram of green
leaf's diameter of Cryptomeria japonica. At the sites, we also estimated LAI using LAI-2000 and
took hemispheric photos, with which we calculated LAI using LIA32. We also estimated LAI using
NDVI calculated with the ALOS/AVNIR-2 image. At the sites which had relatively smaller DBH,
values of LAI estimated by the allometric equation were basically smaller than those of LAI-2000 and
hemispheric photo, which implies that this allometric equation is valid for mature forests, but is not
suitable for younger forest stands. In addition, we demonstrated that we should measure DBH and

tree height of broader trees more accurately to estimate LAI, based on simple numerical simulation.
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(Abstract)

Classifications of vegetation structure functional types are important issues for studying global
environment. For the global satellite, it is difficult that the classification into vegetation types of
similar seasonal changes, such as evergreen broad leaf and needle leaf forests. SGLI sensor on
GCOM-C satellite has plans of observation with three angles, nadir, forward and backward, of
red and near-infrared bands. In general, different observation angle can be detected the shape of
the object, and tree shape of broad leaf and needle leaf is different each other. In this study, the

characteristics of reflectance both of different observation angle and wavelength are examined for



evergreen broad and needle leaf forest around Aya, Miyazaki prefecture, Japan. The scatter plots of
the pattern decomposition coefficients of water (Cw) and vegetation (Cv) and, forward and nadir
reflectance show the two clusters of vegetation types. Especially, April's Cw and Cv scatter plots show
clear two clusters. In summer data, Cv or Cw and the product of forward and nadir reflectance shows
two clusters. In Japan, sample area of evergreen broad leaf forest is a few. Further study of another

sample areas in the world is needed.
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(Abstract)

This research project tried to develop the measurement techniques for canopy structure of natural
forest ecosystem using the multiple approaches. In 2011, we conducted the detail measurement of
forest canopy using the helicopter with multiple censers under the collaboration with the research
groups of CEReS (Profs. Yoshidaki Honda and Koji Kajiwara) at Tomakomai and Nakagawa

Experimental Forests of Hokkaido University. The detail mapping of spatial structure at canopy



structure is currently under analysis with on-site measurement of tree species, crown height and
DBH (diameter at breast height) in each site. The laser investigation on the forest floor was also
applied in the integrated forest plots of Nakagawa Experimental Forest to develop the 3-D structure
of tree community and canopy structure of natural cool-temperate mixed forest in northern Hokkaido.
We continue to analyze the obtained data toward the spatial quantification of forest biomass, leaf
area index and carbon storage in the forest ecosystem through the further linkage between the

remote sensing and ground observations.
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(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 last year, we designed a system, in which data FPGAs calculated are transferred
to and stored in on-board SSD drive through a compact PC. In this year, based on the design, we
mounted constituent parts on an FPGA board. This system requires large amount of RAM resources.
To reduce the amount of required RAM resources, a corner turn method working with the smaller

amount of RAM resources was presented.
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(Abstract)

We examined the Interface of the camera on CP-SAR, in particular, the communication systems.
We constructed one-chip microcomputer and wireless LAN on one Pt-board to conduct small data
collection. Also we carried out data communication by wireless LAN. Communication distance is
about 100 m by Commercial LAN chip. SO, we found that it was difficult to communicate with the
UAV and the ground station.

On the other hand, we collected materials of Spacewire System. First, it was examined on the desk, and
secondly, we contacted supplier, but we abandoned purchasing the board because of high price and the
non-disclosure of information. So, we could not work out details for Communication system including the
specification. At the present, we believe it is reasonable to study details at the time of decision making for

BUS specification. In short, We believe that standardization should be based on reasonable price.
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(Abstract)

JAMSS introduces near real time processing system for agriculture monitoring using MODIS and



DMC (Disaster Monitoring Constellation) satellite data. The system is fully automated processing
and integrated with an information service for users through Internet. The individual shortcoming of
the system is that cloud cover hinders information service and we should move towards operational
implementation the system with consistency and reliability. SAR data have the potential to provide
and substitute information products. Also we consider alternative image sources are SAR data and
a near infrared digital camera. In the research, JAMSS has been cooperating with CEReS and the
first step of the research and technology is the processing and analysis of SAR data for agriculture

monitoring.
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(Abstract)

The recent concern about global warming motivates to develop the present multi-purpose
system entitled “Remote Sensing Environmental Monitor (RSEM)". The system is designed for
treating carbon sequestration by vegetation, Clean Development Mechanism (CDM) afforestation/
reforestation (A/R), desertification of Eurasian grassland, and grain production to the background of
climate change in Asian nations. It is anticipated that the supporting system for CDM A/R projects
will lead us to generate a suite of better conservation plans or policies as to the CO, sequestration by
CDM A/R endeavor in degraded tropical forests and arid grasslands for mitigating plural ecological

and social impacts on these countries.
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RSEM System for environmental monitoring.
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(Abstract)

In Southern Kyushu island is an area with frequent volcanic action. Especially, Mt. Sakurajima
explodes more than 100 times yearly. The land form of Japan has been varied largely due to a great
number of volcanic actions in the past. Since the large explosion of the Mt. Sakurajima in 1914, there
has been no violent explosion. However, volcanic activity is increasing recently at Mt. Shinmoedake,
which is one of the Kirishima volcanic zones. The purpose of this research is to observe the change
of the landscape at the volcanic activity area using satellite photographs and predict the further

volcanic action of Mt. Sakurajima and to study the extent of the volcanic action in the future.
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(Abstract)

Accompanying with recent development of industry and economy in Asian countries, emissions
of air pollutants have been increasing signi_cantly. Long-range, transboundary transport of these
pollutants probably a_ects the atmospheric environment and the regional climate in this region. In
Japan, surface ozone concentration has been gradually increasing and photochemical smog sometimes
occurs not only in urban regions but also in remote areas, and one of the causes of this ozone increase
1s considered to be transboundary transport of polluted air masses in East Asia.

Geostationary (GEO) satellite observation of air pollutants, such as ozone, over Asia is expected
to contribute to understanding the photochemical and transport processes as well as the spatial and
temporal variation of their emissions in this region. However, because a GEO satellite measures solar
spectra scattered in the midlatitudes along a very slant path, most of UV light is scattered above
the lower troposphere including the planetary boundary layer. Thus, the retrieval of ozone from UV
(Huggins bands) scattered spectra is less sensitive to ozone near the surface in this region. On the
contrary, the visible (Chappuis bands) light scattered near the surface can be measured from the
GEO satellite. Therefore it is possible to retrieve ozone in the lower troposphere from simultaneously
measured UV and visible spectra. Simulations of this retrieval were conducted to estimate the
precision, and have shown that the ozone concentration below an altitude of 3 km can be estimated
with the precision better than 50 percent when ozone mixing ratio is about 100ppbv.

In order to confirm the simulation results, measurements of solar scattering light spectra from the
boundary layer were conducted from the top of Mt. Tsukuba (36N, 820 m asl.). Preliminary analyses
of this simulating measurement of UV and visible spectra show that the slant column amounted
ozone estimated from the measured UV spectra was consistent from the simulation results, but
that estimated from the visible spectra was systematically larger than the simulation. The retrieval

technique for the visible spectra should be improved.
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(Abstract)
It 1s important to investigate validity of atmospheric products, such as aerosol, cloud, and water

vapor, retrieved from ground-based and satellite observed data. We examined SKYNET ground-



based observation data. Firstly, we made a statistical data analysis of pyrheliometer and LIDAR
under the visibility hindrance condition. As a preliminary result, it was confirmed that an inverse-
proportion coefficient between atmospheric extinction coefficient and visibility varied by factor two
under the visual hindrance condition compared to the non-visual hindrance condition. Secondly,
we investigated the forest fire event at Siberia in May 2003 so as to compare the LIDAR and OPC
observations. It was found that the OPC surface observation might dismiss the higher-level biomass
burning plume arrived from the Siberian forest fire event, which was successfully detected by LIDAR
profile observation. It should be noted that validation study for the satellite observation product

would be compared to the appropriate ground-based observation.
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(Abstract)

This study aims to quantitatively clarify and to improve the incident angle dependence of spectro-
pryanometers such as EKO MS-700, which are used to measure spectral irradiances of the surface
solar radiation. We have studied the effects of material, shape and structure of the light-receiving
device on incident angle dependence by applying radiative transfer theory. It is shown that widely
used diffuser plates cause larger deviations from the correct cosine-law response at larger solar
zenith angles, due to Fresnel reflection from the plate surface together with diffusive reflection
by multiple scatterings in the plate. The cosine response errors depend non-linearly on the solar
zenith angle, substance and optical properties of diffuser plate, and the structure of light-receiving
device. It is also shown that, as a transmissive diffuser plate, bubbled fused-quartz has better light
scattering properties than polymer substances like Teflon. Further, we have studied the possibility

of an integrating sphere as another light-receiving device of spectro-pryanometers. We propose a



new device using a couple of integrating spheres that have an inlet and outlet hole, respectively. The
device can be used to measure both of the solar direct and diffuse spectral irradiances with excellent

cosine-law response for a wide range of solar zenith angles.
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(Abstract)

The goal of the present study is to develop a method to assimilate Microwave Imager (MWI)
brightness temperatures (TBs) into Cloud-Resolving Models (CRMs). To address the non-linear
relationship of TBs to the state variables of CRM and the flow-dependency of the CRM forecast
error covariance, I adopted an Ensemble-based variational data assimilation method (EnVA) . I
have been working on the following problems in EnVA: 1 ) Large-scale displacement errors of rainy
areas between the observation and the CRM forecasts; 2 ) Serious sampling error of cloud-physical
variables because they were confined in rainy areas.

In order to solve the displacement error problem, I developed the EnVA that used Ensemble
forecasts with displacement error correction. I applied this method to assimilate TMI (TRMM
Microwave Imager) low-frequency TBs (10, 19, and 21 GHz with vertical polarization) for a Typhoon
case around Okinawa (9™ June 2004). In this case, TBs calculated from the CRM Ensemble

forecasts had large-scale displacement errors, in particular over south-east and east of the Typhoon.



The results of the assimilation experiments showed that the assimilation of TMI TBs alleviated the
large-scale displacement errors and improved the CRM forecasts

In order to alleviate the sampling error, I am introducing the following ideas to the EnVA: 1 ) Use
of ensemble forecasts at neighboring grid points; 2 ) Classification of CRM variables and assumption

of zero cross correlation between different classes.
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(Abstract)

This study aims to develop an estimation methology of longwave downward radiation flux. The
methodology should be used to evaluate radiation budget at the earth surface in the climate study.
We have the goal of methodology as available in global scale and as consistent in long term.

As the second year in research program, we had measurement campaign in summer in Yokosuka
Kanagawa. We measured a) cloud base height by eye and the ceilometers (VAISALA CT25K), b)
donward longwave radiation flux (Epply PIR), ¢) sky radiometric temperature (Heitronics KT19.8),
and d) downward shortwave radiation flux (KIPP&ZONEN CM21). These measurement was
synchronized to sonde sounding. Downward longwave radiation flux was estimated from profile of
temperature and humidity, and cloud base height, and then compared with observed one. Results are

contaminated with errors that may be due to the heterogeneity of cloud.
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(Abstract)

The goal of this research is to develop a method to generate global composite geostationary
meteorological satellite dataset in order to facilitate utilization of geostationary satellite data
for climate and environment researches. Until the last year, we developed a visible channel re-
calibration technique and examined to generate re-calibrated composite dataset using this
technique. However, the results show monthly variation in the computed calibration coefficients.
The degradation of sensor sensitivity is occurred gradually in long temporal scale, the variation was
considered to be caused by statistical error rather than the actual variation of the sensor sensitivity.
This year, we tried to resolve the statistical error reviewing and improving the conditions of
calibration target selection used in the re-calibration processes.

First, the effect of each condition on calibration accuracy is validated by varying the threshold
of the condition to see its sensitivity to the coefficients. The study shows that there are conditions
affecting significantly on calibration accuracy and also less affecting conditions. Then, the thresholds
are changed to improve the calibration accuracy tightening effective conditions and to increase
the number of calibration targets loosing less effective conditions. In addition, a new condition is
introduced to improve the calibration accuracy.

Using the updated target selection conditions, visible images of GOES-8, GOES-10, Meteosat-5
and Meteosat-7 in 2002 are re-calibrated. The result shows the monthly variation of calibration

coefficients 1s decreased.
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(Abstract)

FALCON-I, the high resolution cloud profiling Doppler radar, can observe clouds with the
sensitivity of -30 dBZ at 5 km with high spatial resolution of 15 m in the ranging direction and 0.2 °
in the horizontal direction. Using FALCON-I we have observed cumuli on 2011 July 24th at Chiba
and calculated liquid water paths (LWP), which are compared to those with microwave radiometers
at CEReS, Chiba University. We have assumed a log normal distribution of cloud particles for
calculation of LWP. Effective radii of 8 to 10 x m are estimated for observed cumuli at 700-1,800 m,
whose radar reflectivity factor are -20 to -30 dBZ, if derived LWP would correspond with those with
microwave radiometers. The result will be useful to investigate characteristics of clouds in order to

make global model of atmosphere.
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(Abstract)

The 11th symposium on Environmental Change in Xinjinag Uyghur, China" held in Chiba
university, sponsored by CEReS, Chiba University on 24, February, 2012.

It was discussed that the land use and land cover changes in marginal Taklimakan Desert and
upper reaches of Heihe river basin of Gansu in this meeting. Dr. Inoue described in detail that the
relation to present water resource changes based on uncontrolled land development of the upstream
region in Hei river of Min and Qing Dynasty period. Because the area of the forest reduced rapidly
and the water-holding capacity of mountain forest decreased, the amount of water necessary for
the irrigation agriculture came to be insufficient and the flood came to happen many times in the
middle reaches. Professor Shindo interpreted the ancient rock picture of 3,000 years ago in Tuokexun,
Xinjiang. As results, following found that the serious shortage of water and suffering from lack of food
through the front Cheshi dynasty.

Also, Dr. Suzuki reported that ecological classified the community of botany in steppe in northern
Xinjiang based on syntaxonomy classification method. Dr. Aji analysis led to primary factor of the
increase in food production in whole Xinjiang based on statistical data and satellite images with GIS
for the past 60 years. The result shows that increase in food production in southern Xinjiang but also
rapidly increase in northern Xinjinag,

According to Dr. Ito’s report that the vegetation regions have been continuously expanded in the
oases around Daxihaize dam of downstream of Tarim river. The land was converted changed from
sparse vegetation areas of ecotone as 8 - 9 % of vegetation coverage to a cotton, wheat cultivating field,
which resulted in an expansion of the farming land. However, due to an inadequate irrigation practice,
there has been the rise in the underground water level, which caused the saline deposit of the surface

soil. This eventually degraded the ecotone areas that became the source region of the dust storm.

(Program)

1. Development of mountain forest and its environmental impact in the upper reaches of Heihe river
basin of Ming and Qing period. ( M. Inoue, Ritsumeikan University)

2. Interpretation of the ancient picture on water use in Tuokexun, Xinjiang Uyghur. (S. Shindo,
Chiba University)

3. Ecology of steppe in northern Xinjiang Uyghur. (K. Suzuki, University of Tsukuba)

4. Primary factor analysis of the increase in food production in Xinjiang Uyghur. (Aji Xiaokaiti,
Chiba University)

5. Estimation of fluctuations of ecotone in downstream region of Tarim river based on satellite data.

(A. Tto, Space Engineering Development Co., Ltd)
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(Abstract)

The main objective of this research is into possible use of synthetic aperture radar (SAR) data
to monitor sea ice in the southern region of the Sea of Okhoysk. There are a lot of SAR satellites
operating in orbit, and most of satellites can observe the ground targets with various observation
parameters. We would like to find out the suitable observation parameters for monitoring sea ice in
relatively thin sea ice area. In situ data collections on Lake Saroma were carried out in mid February
2010, which were simultaneously with TerraSAR-X and PALSAR data acquisitions.

Comprehensive analysis of satellite data, ground truth data, and backscattering model shows that the
contribution of snow layer on the ice to the backscattering coefficient cannot be ignored in X-band. Also,
we found that X-band data was superior to detect thin sea ice than L-band data by comparing the sea

ice backscattering characteristics in open sea area.
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(Abstract)

Analyzing satellite observed data of ocean and rainfall from 1998 to 02007, we obtained the
followings new findings.
(1) The seasonal variability of Sea Surface Temperature (SST), E-W wind (U) and Precipitation
(PR), coupled with North —South variability, is remarkable. It is very stable at the equator and
becomes larger as the latitude becomes higher.

(2) The mean of U is about -4 m/s except at the equator. U is considered as Trade Wind by the



Hadley Circulation, modified by Asia-Australia Monsoon.

(3) In PR data, the effect of the high mountains is recognized.

(4) From the correlation of PR and SST, we recognize the strong PR when SST becomes 29 deg . C
and over.

(5) We recognized strong correlation of SST in the Indian Ocean region with the NOAA index in 1998
and 2006. But in other four regions in Indonesia sea, we cannot recognize the correlation except
in 1998.
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(Abstract)

Satellite SAR interferometry is a promising tool for mapping of glacier and ice sheet displacement
in the Antarctica. With this technology, accurate baselines are critical to precise measurements.
Last year, one of 2 by 2 PALSAR scenes in the Yamato Mountains, Antarctica showed a significant
difference in displacement phases between summer and winter. The possible reason is aurora
activities in ionosphere. This year, autumn data was added and effects of ionospheric variations are
evaluated in each data from three seasons. As a result, it is shown that ionospheric effects are little

in winter and autumn data.
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(Abstract)

The rainfall characteristics in Indonesia are an important for understanding the world's climate
system. Due to Indonesia’s geographical location, rainfall is influenced by globally, regionally and
locally conditions: e.g. Asian-Australian monsoon, tropical convective zones, regional and local
atmosphere-ocean interactions, and complex land sea-topography. Indonesia is covered mostly by
ocean. Therefore, there are several problems in studying and simulating rainfall of the region for an
appropriate land—sea representation (Aldrian .2007) and a complex topographical distribution (Qian
2008). Thus, satellite observations of rainfall may be the best solution for adequate temporal and
spatial coverage of rainfall. This study investigated the role of land and topography on Indonesian
rainfall variability determined by TRMM 3B43 products, showing the capability of these products to
contribute to analysis of climatic-scale rainfall in Indonesia.

The results clearly show the effect of islands and topography on spatial patterns of rainfall. In
general, the largest difference between rainfall occurring over land and sea is clearly seen in the
monsoon transition months of SON and MAM, with a maximum difference in November and a
minimum difference in June. Looking at a north-south cross section, topography clearly affects
rainfall variability in southern Indonesia. In the southern part of Indonesia the highest elevation
showed higher levels of rainfall. The effect of topography is also evident in other parts of Indonesia.
However, topographical effects not only increase rainfall amounts in the high elevation regions, but
also in surrounding low elevations, leading to a very poor correlation between rainfall and elevation.
Locally large-scale convergence concentrated over the land-sea was due to diurnal land breeze

interaction and producing offshore convection
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(Abstract)

March 11, 2011, an awful big earthquake occurred in the northeast part of Japan, and the tsunami
was caused by the earthquake. The tsunami attacked the northeast coast of Japan and included the
1 st nuclear power plant of Fukushima, and whole area of northeast Japan area was made blackout.

In this research, using the data observed by DMSP/OLS-Vis of this time by investigating a relation
with statistics of the electric power production which shows revival of the electric power generation
and the intensity of light from the earth surface, the sensitivity characteristic of the sensor was
clarified and it aimed at being established as the measurement technique of quantitative power
consumption.

By this research, improvement in the accuracy of estimation of the quantitative presumption of
the electrical power consumption and the production by using the nighttime data of DMSP/OLS-Vis

which carried out so far can be aimed at.
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(Abstract)

This study investigated an inter-annual variations of precipitation over the Asian monsoon region



and maritime continent in northern winter. Results shows that TRMM-PR can uncover the detailed
spatial structure of the inter-annual variation over the land areas. The inter-annual variations were
basically associated with diurnal cycles in precipitation over the regions. We will further compare
the TRMM-PR product with a mircrowave-derived precipitation one, which can be associated with a

future satellite precipitation project GPM.
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(Abstract)

This study developed the solar radiation estimation model over complex geography using the sea
surface reflection, spatiotemporal variation of cloud, and shading effect around terrain. We applied
the model to the research field of Cheju Island.

The model can evaluate reflected radiation from sea surface (R.') using direct component of the
global solar radiation, and estimate the attenuation of radiation by cloud using transmittance of cloud
(7 ) for three categorized cloud levels from MTSAT observations. The reflected angle of R.. " assumed
that only specular reflection. Also, the attenuation of solar radiation used the 7 for high, medium,
and low cloud levels. The scheme decides the 7 with statistical method using random number
generator. We coupled theses schemes to the previous estimation model of solar radiation under clear
sky condition.

As the results, the reflected radiation accounted for only 4 % of daily global solar radiation.
However, it was up to 33% in instantaneous value, owing to the solar radiation illuminated only about
30 minutes at sunrise/sunset in winter. It is found that the evaluated 7 values can assess each cloud
levels. The estimated solar radiation of this scheme has comparable accuracy with previous studies,
the RMSE and correlation coefficient of the estimated values are 20.9%, 0.80, respectively. The coupled
model evaluated the solar radiation under all sky (including clear and cloudy) condition. Compared
with clear sky condition, the solar radiation on slopes increased 1.91 MJ m > day ' on northern slope
and decreased 6.08 MJ m ~* day ' on southern slope in winter. Moreover, the model indicate that the

impact of seasonal variability of cloud appearance frequency for the R.. " distribution.



The coupled model estimated the spatial distribution of the radiation over complex terrain
considering the spatiotemporal variation of cloud and reflected radiation from sea surface. Especially,
the model has the advantage that it can assess the impact of solar radiation on changing the cloud
appearance level, and the spatial/seasonal difference of solar radiation owing to the spatiotemporal

variability of cloud.
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(Abstract)

Significant crustal movements were caused by the 2011 Tohoku, Japan Earthquake. A
method for capturing the surface movements from pre- and post-event TerraSAR-X (TSX)
intensity images is proposed in this study. Because the shifts of unchanged buildings
were considered as crustal movements in the two SAR images, we first extracted
buildings from the pre- and post-event images using a segmentation approach. Then, the
unchanged buildings were detected by matching the buildings in the pre- and post-event
images at similar locations. Finally, the shifts were calculated by area-based matching.
The method was tested on the TSX images covering the Sendai area. Compared with

GPS observation records, the proposed method was found to be able to detect crustal



movement at a subpixel level.
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(Abstract)

Laser remote sensing has been used for many applications such as creating DTM, estimating forest
biomass, and measuring buildings or artificial objects. Laser can provide high quality 3 dimensional
structural data so that it can be used as ground trothing data for satellite remote sensing. In this
research, airborne and terrestrial lidar data were used in estimating forest biomass. Field validation
or accuracy assessment of forest biomass estimated by satellite based monitoring is critical under the
both domestic and international environmental policy. There are always errors associated with human
measurement. Therefore, terrestrial lidar was introduced to measure trees. Stem volume measured
from terrestrial lidar was compared with field measurement from destructive sampling of trees. In
the conventional study, aboveground biomass has been estimated from stem volume, which varies
depending on tree species. If stem volume is quantified well from remotely sensed data, the amount
of forest biomass can be estimated more accurately. In this study, stem volume is quantified by laser
remote sensing technologies to estimate the amount of forest biomass. As a result, there is only 1.3%
relative error of stem volume between terrestrial lidar and field destructive measurement while
there is 6.8% relative error from the conventional stem volume equation. This result shows that the

terrestrial lidar accurately and directly measures the stem volume for any irregular shape of stems.
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(Abstract)

Japan is facing an unparallel natural disaster in its recent history from the earth quake and
tsunami hit in March 2011. Earth mass of Japan closest to the epicentre experienced the largest
shifts and a 400 km stretch of coastline dropped vertically by 0.6 m (2.0 ft), allowing the tsunami
to travel farther and faster onto land. The tsunami waves hit over 400 km long stretch in north-
eastern coastal region submerging approximately 470 km” of land area. In this background, it's
vital to monitor the environmental in affected area using every possible means. Satellite imagery is
plying the most essential role in these monitoring and assessment tasks. The present study will be
executed on that direction to collect freely available and low-cost satellite data to monitor and assess
the greenery of the affected region at multitemporal scale. Number of research objective have set i.e.;
utilize all free (MODIS) and low coast satellite data to archive the status of green environment of
Tohoku, produce mass-media GIS contents using freely available MODIS products on the Tsunami
hit Japan, expand the public awareness about the recovering environment of Tohoku, and encourage
young researchers to use MODIS data and build links with other high resolution images to conduct
detail studies. The expected data archive of monthly changes of the greenness will help to identify

hotspots in environmental damage to provide a guideline to further detail studies.

REES P2011-3
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(Abstract)

In this study, referring to the approach of remote sensing techniques to forecast pollen dispersal
in the previous study, we analyzed the satellite data and pollen counts from 2005 to 2010. fPAR and
pollen counts data have higher correlation by a particular year. Conduct a pollen forecast based on

satellite data of 2011, was carried out as content of pollen release and Weathernews.
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(Abstract)

For the rainfall-runoff analysis, TOPMODEL which was one of the distributed type model, was
employed in this study.Distributed model can be included spatial distribution of meteorological
phenomenon, hydrology and land use. Therefore, it is widely used for hydrological characteristics analysis,
water management, water quality analysis and future forecast. TOPMODEL is consisted of three soil
layers; root zone, unsaturated zone and saturated zone. Water content (WC) of root zone and unsaturated
zone are calculated by distributed parameters. And WC of saturated zone is normally calculated by
lamped parameters. However, in this study, WC of saturated zone also be calculated by distributed
parameters. TOPMODEL needs only 3 parameters, so this model is easy to link with GIS data.

As the result of calculation hydrograph around Citalmu river, the base flow in dry season
increases and flood peak in rainy season is cut. In assessment based on water volume, this indicates

improvement of water utilization by dam construction.
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(Abstract)

Estimation of the soil carbon stocks was conducted in an upland area of Tokachi District, Hokkaido,
through the analysis of Landsat data, ASTER data and soil survey. The soil parent materials
were alluvial deposits, volcanic ash plus alluvial deposits, and volcanic ash. Surface soil carbon
concentrations were negatively correlated with satellite image data (green, red, and near-infrared
reflectance) for each parent material. The highest correlations between reflectance and measured soil
carbon stocks were obtained from red wavelength reflectance for alluvial deposits (r =0.77, p < 0.05) .
The soil carbon stocks map of the study area was created using the regression equations and satellite

reflectance data.
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(Abstract)

Evaluation of rice production using the remotely sensed data is highly required in Indonesia,
because they have been suffering in their crucial conditions such as shortage of rice production in the
last 5 years due to many unsuccessful program and disaster. In this study, we analyzed relationship
between actual rice production of field observation and DN value of SPOT data to estimate rice

production in Cianjur, Indonesia. It was possible to estimate the rice production from NDVI and



short-wave infrared value, and the presumed error was 0.77 t/ha.
As a result of considering the relation between various environmental conditions and the rice
production, rice production amount tends to lower toward the down stream. The rice production

amount is affected by the irrigation water supply around the test site..
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(Abstract)

The purpose of this study is to construct communication network systems for disaster prevention
based on APRS & ECHOLINK mixed systems developed by Amateur Radio communicators in USA.
ECHOLINK system enables us to do stable long-distance (between Kofu Basin to other prefectures)
voice calls by small-size portable wireless communicators. In the same time, APRS shows the detail
location of the communicators on the real-time on Google Maps. It could be excellent systems in a
state of emergency by cheap & light machines.

This system was introduced in the committee of disaster prevention in Kofu-city and the hiker

group in Ashiyasu town in South-Alps City in Yamanashi Prefecture.
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(Abstract)

Lake Inba is one of the most eutrophic lakes in Japan. Since the 1960s, eutrophication has
progressed rapidly due to the increase in human population in its watersheds and the decrease in
lake water volumes by land reclamation. In the 1970s, water chestnut, Trapa natans, grew vigorously,
especially in the littoral zones. It is still unclear why 7. natans increased so rapidly, and how its
biomass has been changed. In this study, using the characteristics of floating leaves of 7. natans,
satellite image were analyzed to examine the long-term changes in the biomass of 7. natans. Satellite
images (Landsat, ALOS) on August, when the biomass of 7. natans became its maximum, were
extracted from 1980 to 2010. In addition, the relationships between its biomass and water quality,
examined by Chiba Prefecture, were analyzed to clarify the factors affecting the biomass of 7. natans.

The growth of 7. natans was clearly observed in the Landsat images of 1984 and1987. In 1987,
even the mark of the harvesting conducted by Chiba Prefecture could be traced clearly. In 1997, the
disappearance of T, natans was confirmed. It appeared again in the images of ALOS in 2009. Except
those years, it was not able to trace the area of the growth of T natans, due to the clouds. To follow
the changes in its biomass yearly, not only satellite images but also aerial photos and measurements
by GPS on the board must be necessary.

In the 1970s when T. natans started growing vigorously, the concentrations of total phosphorus
had increased. Therefore, eutrophication due to the increase in the phosphorus inputs might be one
of the reasons of the overgrowth of 7. natans. While, the relationship was unclear with the water
quality when the T, natans decreased in 1997. After the 1980s, it became less eutrophic and the
concentration of total phosphorus has decreased, yet 7. natans still grew. From 1984, the harvesting
were conducted for several years. These continuous harvesting might be important for the decrease of
T natans in 1997, in addition to the improvement of water quality. In the 2000s, 7. natans has again
been increased. To control its biomass, harvesting must be necessary in addition to the improvement

of water quality.
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(Abstract)

Abandoned bamboo groves are vigorous and spreading their distribution in Japan (Okutomi,
1994) causing many problems (Isagl et al., 1998), for example, decline of biodiversity. In order to
monitor them, this study was conducted to extract bamboo groves in northwestern Chiba Prefecture,
Japan using ALOS/AVNIR-2 satellite images. These images have 10 m spatial resolution and were
taken in October 2008, February, March, April, May, August and September 2009. They have finer
spatial resolution than LANDSAT or ASTER satellite images and more economy than IKONOS or
QuickBird satellite images. We used supervised classification (decision tree (Breiman et al., 1984))
with training area separated from accuracy check area in order to avoid overfitting of classifier. The
training areas contain evergreen broad-leaved forest, which is difficult to be distinguished from
bamboo groves. The training areas distinguish Moso-chiku (Phyllostachys pubescens Mazel) from
Madake (P. bambusoides Sieb. et Zucc.) which are species of bamboo because there are difference
between them in view point of morbidity rate and, maybe, speed of spreading their distribution. The
training areas were decided with results of field survey and images of Google Earth. Borderlines
of training areas are backed 20 m in order to prevent training areas from including mixels or
inappropriate land covers adjacent to the targeted land covers. Data of training area shows that (1)
in May, there is difference between evergreen broad-leaved forest and bamboo in NDVI (Normalized
Difference Vegetation Index) (2) Moso-chiku and Madake will be distinguished from each other with

red band data in April. The Moso-chiku and Madake groves were extracted with high accuracy. In



future, we will study differences between Moso-chiku and Madake in distribution speed and impact

for ecosystem and humankind.
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(Abstract)

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

To analyze the relevance between honey and vegetation, it is necessary to understand the quality
and quantity of honey and vegetation of habitat. In this research remote sensing data is used to
analyze the environment of honeybees’ habitat, and to understand the relevance between honey and
urban environment.

For the area that beekeeping project had done, Shin-Yokohama and SFH and Kitanaka Bric,
vegetation distribution is understood by extracting area that has NDVI over 0.1.

As a result of comparing the value and green coverage ratio of NDVI, The result of analysis shows
that high activated area in vegetation is changing by seasons.

When the NDVI value and green coverage ratio in the period are compared, it is in the tendency for
the direction of 2011 to become low as compared with 2009.

According to the AMEDAS of the Meteorological Agency, as compared with 2011, spring average
temperature of 2009 is low, and their average temperature of summer is high in Yokohama.

It is possible that average temperature has affected the green coverage ratio.
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(Abstract)

In this study, a method for estimating soil moisture developed by the applicants was applied to
field data acquired in the Mongolian grasslands. The method employed was a pattern decomposition
method using flat pattern model. A spectroradiometer was used to measure spectral characteristics of
the soil in the visible and near-infrared wavelengths.

A total of ten survey plots were established near the city of Ulan Bator in central Mongolia,
where the characteristic natural vegetation is mostly grassland. Spectral reflectance of the soil was
measured using the spectroradiometer, and used to derive the pattern decomposition coefficient
and estimate soil moisture. These results were then compared to actual field measurements of
soil moisture to verify the accuracy of the method. In addition, photographic images were used to
estimate the vegetation coverage for each survey plot, and the effects on vegetation on the accuracy of
soil moisture were examined.

The results showed a strong negative correlation between water content in soil and the pattern
decomposition coefficient for flat model, indicating that this method is capable of accurately
estimating soil moisture regardless of soil type. The bare soil of the Mongolian grasslands exhibits a
negative correlation between water content in soil and the pattern decomposition coefficient for flat
model, which was calculated using the pattern decomposition method modified by the applicants.
This indicates that the pattern decomposition coefficient for flat model is a useful indicator of water
content in soil in bare soil. In addition, the mixed spectral pattern of soil and vegetation was also
decomposed into the respective component by pattern decomposition method. The correlation between
soil water content and flat model pattern decomposition coefficient was poor in the case where the
vegetation cover ratio is 5 % or more, suggesting that the coefficient is an inadequate indicator for

water content.
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SRIZ. BERBUMANBRTERELRD LD, TBKNIREFENURZHAADTFETH S,

FRES P2011-3

RERE BRVE—ME I IT—9%AVT-BRKE (Geohazard) NDEER & T8l
mEE FiE) REBRE (FERXRZXZRIBZHAERD

BLHE JTHEEBE

(Abstract)

The following two subthemes were dealt with in this research. (1) Study on Ionsospheric
disturbances using GPS TEC (Total Electron Content) and (2) Satellite remote sensing for
“geohazard monitoring/forecasting”. As for (1), a basic algorithm for neural network-based
ionospheric tomography has been developed. We applied the developed algorithm to data which
includes the possible anomalous changes for the 2011 Tohoku Earthquake (Mw9.0) occurred on
11 March 2011. That is significant increases 1 , 3 - 4 days before the earthquake. The tomographic
results on three days before the earthquake show that there are abnormal enhancements of electron
density at lower Ionosphere. A future detailed analysis will be required to investigate the relationship
with the earthquake. As for (2), an algorithm to detect lava activity for volcanoes in Japan has been
developed using MODIS data. The target volcaon is Mt. Shinmoedake. We have developed a new
cloud detection algorithm. This improves the accuracy of cloud detection and removal and is able to

dramatically reduce the faint detection of lava activity in Japan.
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(Abstract)

Extensive damage was caused by a large earthquake and the resulting tidal wave / Tsunami that
occurred in the north east region of Japan in March 11, 2011. In this study, the struck situation of
the shape of coastline and the breakwater were interpreted by using ALOS/AVNIR-2 image. The
Advanced Land Observing Satellite (ALOS) is Japan's new-generation Earth Observation satellite,
launched in January 2006 by the Japan Aerospace Exploration Agency. And, the distribution situation

and the characteristic of the struck part ware considered.
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32 | BBEEXER | 85 BidRKE TRE23F 12818~ | 2011Capacity Building Workshop | B4R &
Fri23%F 12838 of Satellite Remote Sensing for | (CSRSR hva
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THBIEEEE1TD
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Tri24F18148 MEDEXRRDIEMP LU | THFEIBF
NBEERREDFHIEE
34 | Josaphat AV RRV7 | BRXRES. BAK | ¥24F 18258~ | 16€ B0V Y
Tetuko Sri {E BB, JASSO. A > | FERi24FE 18298 NRE
Sumantyo RRIPRE, RI—
JWERIKRE,
35| A F&HE| 4R JICA B¥E TRi24%2R8238~ | RMERE. MRITESE. | RIEE - IR
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VIHJMAT4R =4
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BEEHREL THEELZT | HEM
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37| KB FEHFE | ARRVT7 | BIvTM. /NUN 243888~ IRthERA RIRE - #3KIR
FERi24F38168 15t Symposium Innovation for | B RIHRSHEE
Water Environment, Food | &
Production,and Biomass
Energy in Indonesia 10 «
=
38 | Josaphat #E BMNARKZFHEFIBER | FAi24F3R8278~ | B1FEE - N RA2MREL | BMNKEKRFER
Tetuko Sri T2 Eri24%4818 BHENITEE FHEFIERL
Sumantyo FRRE
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MERlEE) [FRlthe]

GOBEBBE)

LEHE HEITE KLHULERER) [KF=X3)

LTEHE HERFAME O7ERED MKRBEUE-—bEI P2 T]) (CEReSHEICL 5518)
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6.2. FRG5 (L -8Bt 21

CEReSHENEE U TIEETI2RFERPLURLAFE, HREEZSO-FH23FEENFEHREIL0
BT, Db, KERDET « FWOEESDZ 2242, BTEPREOR. BLEIH (B1) FiE
138, B« TEWOEEMRE15BICRY XY,

PHKB | | Wayan Nuarsa (BAZMIRES, #/IBFEBFE)

A REB : Rice Field Mapping and Production Estimation using Remote Sensing Data in Bali Province,

Indonesia
5 BERARMIKEREREERHRAFE I —X
£ L
BEHE - BEXE

FERS : BFE5A
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Bayan Abdelhaleem Mohammed Alsaaideh (JNY7> Z7FIVN\U—L FT/N\YIRK FPwif
7AT)

: Mangrove forests mapping on regional and continental scale using remote sensing data () €—

2o IT7—5%RWNY Y JO0—-THROMENE KUKEREDY v E> D)
BEMARMIKEHBERFEBBOHIREFE I -

Bt (F

EEEXER

! Tsevengee Enkhzaya (" TRV — « T2 oH7)
:MODIS T—A %AW 7PIOPICHIF2EMT T / OV —DFEOtTe~YvE> T

BARFTER
B (i)
REREAE

CRW (88 =
PAIRREBARZAVWRARICEIT ZAKHMEM S DEHAEDTHAE

HERPMRERBFBRAEERRI—R
Bt (IH)
AHREA

: BUET
: BEHAS LU BMCRRRESMN 7 7 1 /\ES A 5V 27 LOBR

HERPMRMERBZBRAEERRI—R
Bt (IH)
AHREA

. Prilando Rizki Akbar

. Development of circularly polarized synthetic aperture radar system for unmanned aerial vehicle

and small satellite

(BAMZE#S SNEREESAOARKEEHRFEOL —5F> 2T LORFR)
MERZMERERRZERAERBR I — X

#t (I

AZREA « J.T. Sri Sumantyo

tZF B
P PERILMTTICHIT ZRENTHARADEEBR VBRI

BRI ENBERZBBOHIREZE I -
Bt (%)
WIRRIBE

. Mohamad Ashry bin Jusoh

. Intercomparison between open ended coaxial sensor and optical fibre technique for the determination
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of permittivity and moisture content in Maize (Zea Mays)
=] W:RL—=Y7 « TSI =Y 7RERZER (No. UPM/SPS/GS19814/Penghantaran Tesis)
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BAZMRESFIMRETESEFIEZE
BAZMRECLP/NEERES

(A% )

FEMZHAERREBBRBHARS
BABEEAEFE BS

NPOEAFEHN S DithkERA % £ 2 228E
NPOEY JIWVIIT74—SLEBES

BAAEHITERES

(HROEF)
KX - KERFE RELRZEESZEHE MRAREESZESR
BAMKRENFES MBERS

BARZNSE BEFESSR - KRR FESSEE IGBP - WCRP SENDEIEMAHASRINESRES
MITITBUEATEMENRAREE MBRESSEMESRESIREES

(3Y77vyhd FThx3 RYU RV T43)

Invited Lecture : J.T. Sri Sumantyo, Synthetic Aperture Radar Image Signal Processing and Advanced
Applications for Earth Diagnosis, Asian Institute of Technology (AIT), Pathumtani, Thailand, August 25-
26, 2011 (iB#)

Stadium Generale : J.T. Sri Sumantyo, Development of Circularly Polarized Synthetic Aperture Radar
onboard Microsatellite for Earth Diagnosis", Lapan - Rancabungur, Indonesia, October 15, 2011 (38%F)
Studium Generale: J.T. Sri Sumantyo, Synthetic Aperture Radar Image Signal Processing and Advanced
Applications for Earth Diagnhosis, Indonesian Air Force Academy, Yogyakarta, Indonesia, October 20,
2011 (1B%F)

Studium Generale : J.T. Sri Sumantyo, Synthetic Aperture Radar Image Signhal Processing and Advanced
Applications for Earth Diagnhosis, Faculty of Geography, University of Gadjah Mada, Yogyakarta,
Indonesia, October 24, 2011 ($3%F)

JNRUU RN D JT. Sri Sumantyo. £E25FEF kMR EERIESEAE. "Study Aboard and Exchange", National
Olympics Memorial Youth Center, August 2, 2011 (Tokyo: Japan) (181%)

BFERBEEFSE FE-MBILIMOZIRAMEE ZPES

rmPEEN EEREERRZHE EE

NIVF—RIPBERT (BELSPO) ~NIVF—ithIkEB 7055 L HEE

European Consortium on Space-borne SAR (LIBRA) ¢ International Partner for SAR Sensor Expert

IEEE IGARSS2011 Session Chair (Vancouver: Canada)

RL—Y7 « RIVF AT 4 PRZE SNEREHES

I L —¥ 7 -« Universitas Putra Malaysia EBEH@EE

AVRRIP « AV RRYPKE  Adjunct Professor

AVRRVP N RVIRKRZUE—PEY VT2 H— Head Division

AVRRYT7 - DIV FRE BEHE
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FR23FES 1 IRMKEEEELERHEESPIEB SR, 2011.07.13 (RMKEE=BIZZRE)
FR23FES 2 ARMKEEEEERHEESPIEEB SR, 2011.08.31 (RMKEE=BIZZRE)
FRI23FER 3 BRMKEEEHEREETPIR/ESR. 2011.11.14 (RMKEERZEE)
FRU23FES 4 DRMKEBTHEREESPIEEB S, 2011. 1 .26 (RMKEE=BHZEE)
BARUE- My I Y TEREMEEBRES

BAU E— b2 oy TERRAARRIZESHERIN - HERSBER

EMKEEE RIEESPITHERBE

BE2BER%EAL LBETBADEIIRIZES
BAZMRESFIMRESETEIEMIRS

BAFMREZEREREEREBEER

(FRRRF)

WRITBCEA TFTEHMZMRRAKE BISHRE (FM24F18&W)
BAZMZEF21(22) BIGAC/NEESR T8 (P21 7 B & W)
ARILZARE EEBEE (FH19FS5ALY FM23FESHEXT)
BERMRRERFES TOJTSLEE (FRH21ESAKYFM23ESRET)
BAMKRENEES BRI ATLEE (FH20FEXYFH23FEE5 AZT)
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8.1.1. ZH17EBICEReSEERY E—b IV IV VRY I L
(O—T4X—45—:3977vb FTbhzxd AU RAIY>T43)

2012 3 B 1 BICTFERZIIPERMEICT. F17BCEReSERY PRI VL EFHAEL X LT, SED
BRYVRIDVLDT—XIE R4 7OV E—ME> IV JICLZRESE] T BRAADOYA 20
BUE—PEV IV TDEMR. KZERE. BESHDOH 2 HHETHEOADBRADHAEZNSML
FLL

ARV LIE, BRARICKBPBHERRERRI—t v 3V 5B IN. BERRELRRI—
DEZA MIVIFATICRY X,

BRRROERT RRAY—tyYarTHvEdIx

The 17" CEReS International Symposium Microwave Remote Sensing for Environmental Diagnosis

BEaRxtvyar:

1. Development of Circularly Polarized Synthetic Aperture Radar onboard Small Satellite, Josaphat
Tetuko Sri Sumantyo (Chiba University, Japan)

2. Approach of AIT on Remote Sensing and GIS Capacity Building in Asia, Lal Samarakoon
(Geoinformatics Center, Asian Institute of Technology, Thailand)

3. Introduction of Advanced Small Satellite for Earth Observation, Tomoki Takegai et al. (NEC,
Japan)

4. Development of Microsatellite in Indonesian Aerospace Agency (LAPAN), Robertus Heru Triharjanto
(Lapan, Indonesia)

5. Trend on Polarimetric Synthetic Aperture Radar Techniques, Boerner Martin Wolfgang (University
of Illinois Urbana, USA)

6. Development of SAR Sensor onboard Unmanned Aerial Vehicle, Koo Voon Chet (Multimedia
University, Malaysia)

7. Polarimetric Synthetic Aperture Radar : Theory and Application, Yoshio Yamaguchi (Niigata

University, Japan)
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8. Interferometric Synthetic Aperture Radar Processor (SARPROZ), Daniele Perissin (Chinese
University of Hong Kong, Hongkong)

9. Chemistry of stratosphere and mesosphere revealed by ISS/JEM/SMILES for Earth Diagnosis, Suzuki
Makoto (ISAS-JAXA)

RRH—tvI3a>:

1. Simulation of direct and indirect effects of aerosol on ground radiative fluxes in Chiba City region,
Gerry Bagtasa, Naohiro Manago, Naoko Saitoh and Hiroaki Kuze

2. Direct sunlight-DOAS measurement of aerosol and NO2 using a non-scanning fiber sensor, |lham
Alimuddin, Tomoaki Tanaka, Hiroshi Hara, Yusaku Mabuchi, Naohiro Manago, Tatsuya Yokota, and
Hiroaki Kuze

3. Integrated analysis of Quickbird and JERS-1 SAR data for land subsidence study in The City of
Makassar, |lham Alimuddin, Luhur Bayuaji, Josaphat Tetuko Sri Sumantyo and Hiroaki Kuze

4. UAVSAR Processing System with Virtex-6 FPGA Board, Kazuteru Namba, Takuma Kusama, Koshi
Oishi, Kei lizuka, Hideo Ito and Josaphat Tetuko Sri Sumantyo

5. Measurement of trace gases in the lower troposphere using visible and near-infrared light sources,
Kenji Kuriyama, Hayato Saito, Yusaku Mabuchi, Naohiro Manago, Ippei Harada and Hiroaki Kuze

6. Determination of Dielectric Constants using Reflection Coefficient Measurement and its Application
to Snow and Ice Monitoring, Kohei Osa, Josaphat Tetuko Sri Sumantyo and Fumihiko Nishio

7. Tsunami Inundation Hazard Map and Evacuation Route Assessment as Disaster Mitigation Using
Remote Sensing and Geographic Information System Application in Parangtritis Coastal Area,
Indonesia, Ratih Fitria Putri and Josaphat Tetuko Sri Sumantyo

8. Development of 9.41GHz Weather Radar, Adiya Sugar, Josaphat Tetuko Sri Sumantyo, Kohei Osa and
Hiroaki Kuze

9. Continous investigation of Metropolitan city land deformation by DINSAR technique on L, C and
X-band SAR data, case study: Jakarta city, Indonesia, Luhur Bayuaji, Bambang Setiadi and Josaphat
Tetuko Sri Sumantyo

10. Design of a Broadband Antenna for CP-SAR Installed on Unmanned Aerial Vehicle, Yohandri, J. T.
Sri Sumantyo, and Hiroaki Kuze

11. SAR Imaging Technology using Reflected GNSS Signal, Yoshinori Mikawa, Takuji Ebinuma and
Shinichi Nakasuka

12. Assessment of scene changes in multi-sensor and multi-temporal fusion images of very high
resolution satellite imagery, Yuhendra, |lham Alimuddin, Josaphat Tetuko Sri Sumantyo and Hiroaki

Kuze

8.1.2. ZHE14EBICEReSEIBEE—M VIV IV VRV DL (A—HF 4 — : CEReS HEFIBHAEEZESR)

FR24FE 2 B17BFRERZFPEIRICEVT, BUABRRIE-— MLV TV VRY I LZRE
LEUTe COYVRY LI, HEMRAMERRZOUEMN T TBEREL TV T,

FR23FEE(ZMEE L 4THDOHBIAE ARSI ST) MMTabh, HBIFOERRFR 164, RX5—
RR29DEFHAHEDEIKRVARDER SN K U e 58BDSMBICK W BLRERDIRO SN,
REBDFRLERRE, St 5—DHBEMERAR. REERRFELSVICHL VWHERAET—F
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[CDOVWTHEERITEEHhETDE/REEB X LT

NODHRIZ. [FE140CEReSEBEV E—M 12
VIOV IV VIR ILERE] EUTRITIBTFE
T,

OFRERORTF RRE—ty>arTOVEIX

8.1.3. FENEPEHEVA JIVDRBEHCREATEIVRIIL (D—T 1 2—5—: BLUHE)

2012 2 A24IC [B11QPEHEV A JIVORBEHICEAT DY VRI VL] Z2FERFRREY E—
MYV ITRELEI—ICEVWTHEL XU T SNBEEI0BD DB, BICHTN S 5BDHARE
NARBRERRLE LT, BB, FARSTIIHIELRITL. BRBCEHLF U

(ZOJ3 L)
1. BEEFROENLRFEICH T BILMDER ERBEADFE
HERFE (LREBARFEFER)
2. HBIATNVHBRBRDOKIIEDEEN SHABRNDHD
HEBR (TEAZREHR)
3. MEBVA JIATMIK DR Ty THEE
HARFT (FURKZXRZRERRREZARRD
4. PEHBICHITDRIBEEDIBN & ZDERM
YA T—TA— PP (FEKXZFCEReS)
5. BIZET—4ICL35 ) LATRELONERIEFT DML & ZDEHRE
FPRAEZ (FHEEMFERERISH)
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(EREE) "
#P (FOUS541) FABEREBRTRA (IF o
FII) ERSICHT ZEBERDOLKDOERE, Zh /
NERBEICRIFULELICIDONT, AT PHES
FHCEDWTHR U oo 171 4CEE T R LR OM
BURIEBICEN BWAKICIE. £EE1ES < DEER
BED > Ty STRELDD, FAYFRPES
TWRDALHEDS THRTH > ABREEDEE
BLBIR E MM EHLEDH TV D, TICEMRY
PREICEET BEALETH > 1o 18HERICAY,
BALRAC S BURODBRIRDABIEL DT W Bapims Lo ol b g s oo
KOBEHNRRICHD L TWe DRKHAPMETF ULt D
., DRETIHERRLECKHBELALATRL. Bitth
KK DBENERT &5 ICH > T,

1999FDMETIC K NIE, IBELARICHIFBHRMOESICEL fithis (813,300 ki) DS 5. HFHEE
K(F16.7%(CTERX, ZOREIL, 1950FRN S5 1970FERICHITFT T, BREED D & EBNICITHN
T RIRER UMBIRICIRET 30 20—V (3 18tHROBERDIICE THEC ENTEB ERE LT,

e (70J5L42) FRULMBENCHRE (VX)) BORENEK (A7HA) (CHBKFED
BEZHBICHFELU ., ZORBR. SEBNERIZHETANE @I
2 HHCtE~1#% 5 HACR) DRFREZEL TRV AL, 28
LDEETRHRERBICU D > TRFKDFD. BKDIEE
REDKAR, ESICIEIBRYFBNMRIMELI-CET, Thb
DEFTEHELIZLDEEZSND, ZU TKADRSE. $H2
WEREUTKDBREBEST-LDEEZZONBRTHZ S
LR,

B8 (®8.1.3.-2) ICIF. KREADONDIHZ K DEADP
ICIFHRRICTHEATNDHDHAZZD. PEARREHNCOE
EHL—XELUTVBIRIL (BROEH)

BHAR (FOTFL3) FFEVA JTIVEBRILEEILD R
TV TREICSVWTEPHEZNFEICK UBEERDZ 1T\, &8.1.3-2
MEBVA JIWEBRILBEALDRT v TBEEERRNICE EOHT,

BEREIIHEBVA JIVEBRIIICMEBET 2 7—H>. ZIVFA. /NI AY I BERD 3 iitgE
BICBVWT, BYHEENFTECEIENESNABEREERDEEX D Z1T o1, TORR. 686
DRI SN T FICHEBV A JIVEBRILEBOR T v TREFHIFICK > THH T IESHNRRD L.
MRS K > TIEEMDBBEUNSVC EHNFHTH o o Lk T,
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P (FOTFL4) FMBOMEAT —5%E [t F y
i distributions of n‘ﬂ{ll'.lf:t_ifls..:l_l__" r Russia f‘.{\"-\

2 /

AL, ILAMEENONE, X FOEOIY
DOHFRHERBET — 5 EGISFEICL Y RIEE
EORIENATLIC DN TRIFL e ZORER,
ZNSOEENEHFENAL ST, HEC LI _
AUTVBEBEL T, BROCREL TVBH [

S T e T | - — _Bﬂjﬂﬂkhnhg?ll
T Dy X R
BICHI2RREENENERAEMT 70, [ “olmshan S Eockol Kazok\, o
o . Xinjjang “k % Nongolia

L

REEEDEILEZDERICOVWTEMD N Z
Tofce ZDRR, MBICHITZ2RBEEDEHR
MWRELE RRENEEOHBERRE. KFERDNE & REEEFNEBROLRKBERMRE. BRO7 VT
EALZRER DB, REBRMCOMBRETHE L ZERLT,

(98.1.3.-3 : AENIRithig

UNIT.TON
s
| B R ume
e e Y g LB & - Jompp
X8.1.3.-4 Wheat 1990 Wheat 2008

PR (FOJSL5) 3FISRAVHEDPTELERELENETL TS S YU LRDTROKEETF S
LEDICBWNT, BiMiENEDPREICMAET 2RO WIBEH (MNERIET) DOFMBLRESH%E. BET—F
AT B LICK WO TEHBEEFEL 7= 20015 5 BR1U2002F 5 BELLE L 1-ER. BHL =B
(3520 ki T, ZD 8B EMEEWBE 8 % ~ 9 % DHIFN EH D, 2003F 5 AH & U2004F 5 A% LLEL
iR, WY UT-BREIF310kiT, ZDIEIULEZEERBEE % ~ I %DWEREHFTHDZ DD
Motz ZOFRER. BEOKZ MG ZINERIEFT T, ZNIIBHOBRRLR EDARBEE) & ENS DR
DEADEEEZIFPT M TH D EHREL T

2003F(CIE 4V LAIP T RIFDDBERERICSVWTROLBELHIIEINL TVWB I Mo T ZD
ZRIEZ. ZOFDA4BOPEIRIBNSPRFIF (FIVFR, RUWAK) OFROMFOREZH (KR
FT&R) Ofesd. FLDSDREDKKIFSL TS,

D& ICHERBETOEEZRMORMHE. FLNOBRBLBEDABEHICEOD THEATH B Lk T,

FRIBEEL YRS [PEHREBVA JIVORREBHICETEIVRIVLAL] . FH223FEE%E
HoT RTIBZELICBYELT,
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e b -.;g\*: =
e %
n Rty -

-«

- e

¥ £ The 34rd Farmland

.

=

(b): 2002.5 U (d): 2004.5

®8.1.3.-5 4 U LT THRMD2001FEHN D 2004FDIEERBEDD N

(9] EEMRHRIE

9.1. BT —4REVATL (FBY : BOEE

IRTECEReS TS, WNIBL TLW\IFR(IRIMHAL WMEEL TLVBNOAA/AVHRR Y U — X, BADER
LESRFEMTSATY U —X, FEBLERIREEFYVU—X, PXY HWBLESREFEGOESE, WU —
A, BEWICTerraB SV AquaBIZICBEH I N T-MODIS TT, NOAA/AVHRR [FBA I NT-%1E - WEBY
ATLEBREL, £T—9FE~T05 0 M ER~BRY—/N\\DEEZBE TIT> TLV=H, 20105F
10BN ERETBEEBERICRET—IRAT—YavhEL. FEFRTEER>TLE > 2011F3 A
KRICRBULIBH —NEBALET—FUNIE (level1b) MBEITo TV, BELTOI I NERET
TIREE IR D T\ B, MTSAT (FZEMREIF-T. VIV —— 21— SDA 54—y MEBATOT—
FIRBICEY ., gridT—FERBLIUVL2EEZBHTIT> TS, FYYU—X (REIEFY2-DEFZE) (&
YL H—TZELT—FEMTSATEKD gridT—FIANBENTEHR - 2L TLWV 5, GOESY U —X
HMTSATEMRICV I —Za—RA# KU A VDI T—5RE%EZF, gridT—IANDERE LUV
B TITO> TS, MODISIFIAXA TREINT-BRIHEDT—9 %4> H—3v MEBATERE. 7—
A4 TLTWB,

* NOAA/AVHRRY U —X (19975 4 B 158 %5HH)

* MTSATY U —X (20056 B& WU 7P—N4 TH%)
*FY (B/c/D) ¥U—X  (1998F 4 B & V) ZEHB)
*GOES-E, - WY U—X  (1998FNKWFP—hA4THY)

+ MODIS (2004FE 8B KU 7—N4A TH®)

9.2. EREERT (FEY:UT.RY RAIVT43)

ER20F 2 B15BICREBUE— MV YV IRREV HF—TA VOBV E— MV THREE (3
Y77y M) ICERBEEENTALE U e CORIBIEARKELT GHzH S5 40GHz £ TEMATIEET. &
REIOL —4 (SAR) ZIZL&®. Y4 7 DRDERGIKREHMEALNORERD EICISBTSEFETT. DR
DTEIZIE4.0m X 6.6m X 52.4m T, F = RYISFHEF35dB A LT,
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RAVORIVE—PEV IV TCHIT R LBRRERIETDHOIC. XY NT—OF7FS54F, <4
Y OREEE - BRNIEE. SRELGZERELEBLELL, £z, SlMA0OL —F DORERICHEART]
RIBIAVOROEE TV THERAETBHIC. E—X2 ME MoM), BREERZE (FEM) R EEE
BALE-EEARERE - 7> TFEREtADY 7738 B ULE U

NS DRIBIFIVERTHE EBARTHUAVEZST) YA V02RO EARA0OL —FDRER
ICERALTVWET, £, BtEU5/—02EHEFARBAMEREXTHZVTERL. 2EOHRRB L+
AU T, NBEEA(FUH,. SRBAOL—4. YA U OEMEIEt - BELEt. ERRBER L YRETH
B4 VORICEIT B LR HOBRRICERALET,

X9.2. BREEZEANICHITZNEFEDAEL IHRF

9.3. KR7T—VHSTM F—%E (F1BY : AR

Z4 F— (lidar) &, RKPIC/NVAL —F—EHERBHFL. KRPOMIEAETHZIT7OVILPENS
DEELE A ERBTEAL THELAOAZEREPEREN N ZETATIREBETHY . KEERNRET DY
E-FEVIVUTICBVWTEANREAEB LR > TV 3, CEReS Tld. ARBENBLIRERNFLLE
FET 2 I FIELHENAMRBOBZLICIEZ SND LD, REHDEHAIMNTIEET. N DICHEBDA
WIA - LV ZOREAY R T LONEM22FEREFREEEBICK W B INT,

B2t LT — 5 2BV RRBREDUE— M YU JEHBAICEWVWT, KRBRET—413%
NEBLR—BAEB-OTWB, EUhF, REPOI7OVIVEZEDHZHRIFHEICDOLNTIL, IPCCHR
EDHRSICHRFINTVNDLSIC, HIKBBEODEVVFRICAZ KFETIICHIHINS T, R2HRIE
BNGERTDRREICEEZ>THY., ZORREFENIKOSNTIVS, CEReSTIEINE T, F
M8 FEICBALLZRRIAI—VRATLEFTRAL., BIRT—YDARSHEREICSVWTARIRAT
FOVILORZEEP I 7OVIVEDSR%#1T>TE T, LH L. BREDTHAEREAETBRBLTH
Y, Ffz. YRATLEUTHEEDEHARKMOERICHATHISTERVIRETH > -0 SEDEFHIL,
CEReSD 4 DDDPRKWLBAEL IO TS LD I BEND—D2TH 3 [EHEHYE—b P> 570554
[CHENT. HEFA - HFRARAROSELZH BB TITHONI-HDTH 3,
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KT —IEBS M H—2EE (Atmospheric Data Collection Lidar, ADCL) &EB#lZ. BELIADOFR
DHEHATTRE R ZIRRETARE L. @Y - ALASYREHAINOTREZR PPI (PPI(Z Plan Position Indicator
DI8) E—REHHEENDPLER>TNDE (W9-2588), IIMMEHLZRLEZRERBAOIVR—2
Y MEERY, L—Y—RKEBEEREN—E (E/RFT41vD) BLUBNT: ONMRF9T 4w D) B
BLE, SRR -XICHETTEER Y AT LBRZFAL T2, BIIC, ZRRR7IOX—52EH
TOZIBRABICL DM LTI T —YDREETT>T. EENNDEEMNSVNT( F—ESBITERIRT
BTENTRERY AT LERS>TWVS,

Sl-20

4 SI-532-10

e I 1

rotary table

B9.3. RKRT—IWMBFM4 F—KE (ADCL) : (a) BRRFAF—IZv b, (b) BRRFM5—
dZv b OBAR. (o) tET7OVIVEHRIRE. (d) PPIRENEBARETE

9.4, VYI7hDI7
(I 77w b
=AREEEEETY 7 b HFSS
= AROEEETY 7 b IE3D
SRR RIEEEEETY 7 b Ansoft Designer
TREImAENTY 7 b ArcGIS
B2 BREEMT ERDAS, PCITR E
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[10] FR23FEHERT —IRN—REEER

10.1. ®E

201 EFEEIIRBAKREL. BLUZORDHBEEFENEECADMIL, BSUICVLIBHEDREF
(CH D RBBEDELCFL2BX B U KENBRAANDRBISEONIZETH > T,

10.2. 201 FEHEBHT —IN—RABSLUVT—IBEIIEETTBER
HEESVPEAEHNRSERITIE. BERANICIIRREIZTH 3,

+£10.2.: T—HN—2 -

STERESS, BEXEE. VL THIEL RS - 88ERNSE

#/RA/8

[BE - XISEE

2011/ 3 14-5tEf=

&P

2011/05/06
2011/05/10

2011/07/01
2011/07/20-21
2011/07/27

2011/08/03-06
2011/08/12
2011/08/21
2011/09/09
2011/10/02
2011/10/04
2011/10/24
2011/11/01,27
2011/1101-12/26
2011/11/22
2011/12/06 -

2012/01/05
2012/01/19-02/01
2012/01/01-02/01

2012/01/23
2012/02/22-24
2012/02/28
2012/03/27

SHEEEICH D —IARNS (HR2RY EriX TER. EIDEERE)

ERAELIEY—/\ avhrr, gms, meteosat

NHAEEEHE) (RAIDEIIMELL) ¥ —/\ : modis DERY—/N

modis server : 1T To

gms server : RAIDEIEIC & V) gms server DERELE, NV I 7P v TIT—7 &V gmsRT—
4 % geoinfo server /\ geostationary B & U TH&#N. T —/\EEA

BAMAIC & B AVHRRZHE 7 > T 1R

AVHRR 7 > T+t Sy FEA. 7040 M ERBR. 28N

wwwFUPS N\ T UK, T—TN\y O Py TH—N\—=r—TJI X

goes server : gvar T —H DEEICK Y T 4 R VTR
MTSAT2—>MTSAT-IRADKEERE

tastm server : ERAZELIE

noaarec : stracker {Z1-# V) BFCE)

ENERERR. ENEXISTELL TOWRRY —/\&E

BFEF v/ ARREE. AIELLE

goes server : RAIDT A AT L S5—, T4 AU

fyrec : ZEH I N—FNEARE OFEle— b > > BV F1F)

noaarec : stracker {14 V) BiCE)

MTSAT2 =>MTSAT-1RADREZERE

goes server : RAIDT A AV L S5—, T4 AU

GOES-W : GOES -11 — GOES -15817. grid MB7/OJ S L7 v 77— bxdis (BERESR
D, EBEEEMNSDERKRST)

Ry MT—=ONTHE, Kk

fyrec : ZEEIE. 7o TFRLETIhH Y. 02/01EBET. BET—FDELE
ZHFHE YA b REBAR[EAELHERV ATL) LUT—445>0—RELE
02/01[@1&

meteosat server : UPS/\'v 7 U I D=3k

fyrec : FfEEILE. V7N VIF7AR, BAE

noaarec : stracker {1 V) BFCE)

noaarec : stracker {Z1E# V) BiCE)
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10.3.

201MEFEET—HFV>0—RKNERE

20MFEDNT—HF0> 00— REEEIUTDEY TH B,

®10.3.: 20MFET—H 50— FRE BFRE 774 IVE)

B2/ U —2 FRSYV>O0—R | 2HFV>0O0—FR BESELE 2R/ FE5
NOAA/AVHRR 326,088 219,833 35% [ 3.21%
Terra Aqua / MODIS 52,813 19,290 75% | 2.8f%
GMS5, GOES-9 1 81,868 -/ 60%
MTSAT 820,236 1,708,256 27% | 2.21%
FY2 595,140 398,612 81%/ 1.8 &
METEOSAT, MSG 5,607,125 0 25.915 / --
GOES-W, -E 1,045,359 1,023,924 54% [ 7.91%
HIPIEIRE 1,045,359 326,138 54% | 3.448
TRMM, A-Train 150 -
s 9,574,826 2,829,271 1.35 f& [ 2.1218

HEBEFEE. EF - RFEOHEHEAHBICHEAHS T, FICEADFBEKIZIEHICENL TWD, —A.
ZRFAIZMETEOSATNEE L TWLBH, CHIEZVL., CEReSSHREFIBDI=6ONDT—4H IE—HFBET
HD1-%H. RENICIZZAFBIZRIELL TR > TL\ 3,
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[11] FER23FE—21—ALY—AAYRSA>

(http://www.cr.chiba-u.jp/japanese/news.html)

@ Newsletter No.65 (17201154 8)

REAXKBANS Q2 R2INEN-EXMBERGBEDKENDP TOMEENA ST —b —
[EBETREEAMB L BRICE DBFEROEIR. 201 1FECEReSDR Y v 7 EFEIRR
BEFOEHHHIERRITHIG U 7= CEReS DER V) #2745

@ Newsletter No.66 (517201155 A)

BERUE—-b VIV IZRIYRER (BULRHBHHARE)

BRUE—b VIV IRRIYBNENE (JIV ¥V RPURHEBH
ERENMSHNBUE—bE IV T] BREND

BARUE— MYV IEEBEIOGEE ALY 5—R)

AV RRITP « LSTIVRVKREZR—1TDEHM

@ Newsletter No.67 (17201146 8B)
BERREHEMPFENRE REAXKRKKERS VT4 7ICBNLT
<KEBNRE >E 70 IWGGMS RiE. % 3B GOSAT PIRHE

@ Newsletter No.68 (F172011FE78)
BEE—RASHCEAHLIB#XFEDICHIS 2 EERERDFMBNM [EHK]
[REFXBEXLZKZTRERZOKINCEAT 2RF ] B

RAERELEDHIBPIRNDRE. CEReS WREEZERFHME

[Technical Report] —#WAFHEMEAOL —FICLDA U FRV TP « XASEWLWBADEZS) VT -

@ Newsletter No.69 (F1T720114E8 A)
CEReSDZNEDNENFERE
CEReSZHRTA I—V AT LB INFEL

@ Newsletter No.70 (#172011FE9 AB)

FAERABIT

@ Newsletter No.71 (31720115108)

RBUE— MBIV IMREY S -NEBHDESESHE (108 68)

TIvFFT77VE @EFP7JAH) BE - KAEXEDXRE (108278)

REOTEMRUETE —2BNICTEXY TERPDRAHA— (CEReS & NWI & DHEAEMRKS)
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I 77w M. ICSANE2011(C T Best Paper Award $ & U Best Support Award 2% &

@ Newsletter No.72 (F4720114118)
PERZEREERFLERMERIGI0FFL S L
FrsBEmER K EhME

MERBEE - 2R ) LDEHF

FRMMERBERE (TEMRZEE - TERAZEHELE)

@ Newsletter No.73 (1720115 128)

F2Q7POFPF L7 FREEEI T IBADOLRE
CEReSICETAREI AT LHNEAINEL
PEMRENREC (SNE#)
FPRTBERZRPERZF

@ Newsletter No.74 (#172012%FE 1 8)

PR2IEETFEAREZREYE-— MO YV IRELY 4—E1 1 FEDPRIRERS
Short Visit * Short Stay Program 7L + 4 7)LF 4 U 7055 A

N ERIF AR RIRES A MBI R RIS 2 AR CEReS 55/

NOAA/AVHRR %{§ « 704 ¥ b IR X T LHRIFH

@ Newsletter No.75 (3172012462 B)
F1AQBREBY E—M>o YU IV VRY ) LEME
FNOPEHFEV 1 JIVOREBZHICEAT I VR IV LRE

@ Newsletter No.76 (317201223 8)

5817@ CEReS BRRS > 7RI ) LFAfE

IWVHRBEHIE PHRETKER). 2012FED#RHEVNT S
MBI OHTESTIVET

CEReS ZEERMNS -

MIE=ZRIBMICT 2 —BMEHRE (SNER)
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[12] i8-8 - AF - F&

120, €2 5—@mE (FM24%F 3 RIRH)

[#HE]

WAE7O0T54L1)

R AtEHA HEHUR  J. T. Sri Sumantyo
@ RRRE B#H  EERET
(WE7O0T542)

R oNE# R GENE

AR BOKE

(#AER705543)

g ORkEBE B# FBTE

HEHR AZRH

#]R  EZOEXER

RHEHE - EEDHRE]

FHEBH IERRZ IR
FHEBH PR s At
EBNH KHATRI PRADEEP

BEBH (EZE) B B’

r®8 LUHUR BAYUAJI
E =]

NGUYEN THANH HOAN

(it REE) [(EBRBE]
MEXEHES BARERET IZREHFLVI—R AR
BifrE S a6 E IZREEHCEV IR ERER
gitaiE S FRES IZRESEHEVI—R REFRT
g8 &) IIBEER (> 5—-<EIIV—7)
LA 541 )0
EHHES 2ETH
EHWES ATFEPH
EHHES ATHZEF
(£> 5 —5%)
EHWES ELZ N
EHHES E8%YF
EHHES BEXRTE
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12.2. \BE®)
(FRi244F 3 A318EHE)
R BR XEB

12.3. BIE®E (F245 3 BRA)

v —Kk AHRHA

VE—ME> Yy JEBHARBEE VE—ME> VY JIRETHERBEE
B B SN R % ® =231 P N: |
= O BEXE #H B ARA
HEHIR J. T. Sri Sumantyo B =B ITRERE
BEHEBR XA IR R0

IR RBOREE
BEHIR B B

BEEHR RRRKRT

WET— YRR

ER-FEA RRRT

PN =

B #
B # Rk T
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12.4. EBEHES
FERi23FE FEAFBBUE-—ME YU IMELY I BEERESTERE

Fpi24F 3 A318IR%E

a8 K% A - B

EEE | AURE | BEUE- UV IHEREYS— (Y 5—F)
=8 PEES | AXREARSHEN D)

=5 RERS | AERESFHRR (D)

=5 wHRL | DUBREHRAEREERE LY 5— (> 5—F)
=5 AREE | TEMEHEEREE 25)

=5 THEHE | EERRBRME (JOISLTLS—)
=5 LB | REEABMEHKEEAL L 5— (HE)

=5 PEME | RRAPERY AT LHRE H— D)

=5 R R | TERESHRLY - EEHRS)

=5 BEEASD | BEUE— oYL JHREY S— @9

=5 EEBE | AL
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125. %8
o H—FRETE

£ 15 F&EE| (M) 5 (AL
EEERMNE 102,894,500 -
NepER 230,617,429 -
ZEIHARE 82,162,357 1
HEMEE 8,379,000 3
ZEEX 500,000 1
BRHME 28,036,374 6
REMRERDE 26,500,000 5
HEF 73,400,000 1
EERE 11,639,698 -
& &t 333,511,929 27
126. €V 9—REZER
TR23FEE tUH9—A FERBRUEESR
£ERB FER = =2
FEZES WREBE AZE=0A, BOLERE. J. T. Sri Sumantyo

HRMABMEHERSER

AZREH EBEXER

LREES aNE# J. T. Sri Sumantyo
MR EER BEBMEKRES | J. T. Sri Sumantyo
HEHMRUT—IN—REFER BOBE SN E#, B2aREAEE. HEkEF

BEXE. aNRi#. 26X, AHRHA.
PHSTEHERER At 7R0A AHEBE. 2220 BOEBE J T Sri

Sumantyo, ERRE. AMTEH. FEkiST
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