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Project 1: Monitoring and analysis of global surface environmental changes by satellite data

The final objective of this project is to understand the present situation and changes of global
surface environment. The project consists of the following three parts. The first part is to produce
global/local datasets of land cover, percent tree cover, snow/ice distribution from satellite data to know
the present surface environment. The second part is to extract global surface changes by detecting
vegetation changes from global 20-year AVHRR data and by analyzing it with climate data. The third
part is to analyze detail environmental changes considering natural and human factors in Landsat
scene scale of the test sites of East Asia. The distinctive features of this project is global thematic
mapping, linkage of global and local analysis, and analysis of main causes of environmental changes

from natural and anthropogenic factors.
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Project 2: Study on earth surface, vegetation and land cover change with changing of surface 3D
structure on Eurasian continent and satellite data analysis, processing method, developing
of verification data observation method

The main purpose of this project is to grasp the land surface change originating from vegetation
structure change on large area especially on Eurasia continent. This activity will connect to clarify
the carbon dioxide interchange between land and atmosphere.

On the above point of view, we have been developing a monitoring method using satellite optical
sensors focused on the detection of 3D structure information of vegetation-covered surface especially
on forest area. 3D structure change of forest area means its biomass change. Thus, currently main
target of our research is biomass estimation of forest area using multi-angle spectrum observation
from satellite. In order to actualize it, the estimation model related to bi-directional reflectance is

required. Additionally, we should collect in-situ data for model developing and verification.
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Project 3: Evaluation of radiation budget on the basis of satellite data and ground observation
network, and study of long-term changes in atmospheric parameters

The satellite evaluation of radiation budget in the Earth’s surface system including the atmosphere
provides basic quantities required for the study of the global climate change. The data are important
also as the basic parameters in the construction of global model for the climate change. Since
the radiation budget describes the principal energy process on the Earth’s surface, its accurate
understanding 1s indispensable for studying dynamic behavior of vegetation, hydrology, and ocean
environment. In this project, the long-term changes in the radiation budget of the East Asia region
and in related atmospheric parameters are investigated in a comprehensive manner. Both the

satellite data and ground-network data will be employed for this purpose.
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Fig.1 (a) Chages in cloud droplet effective radius for low and high aerosol conditions. (b)
Hourly variation in OPC-derived aerosol size distribution as observed on April 10,
2008.
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Fig.4 Typical spectra observed using the portable spectroradiometer (MS-720). Observed spectra are
compared with the spectra simulated with the MODTRANA4 radiative transfer code: (a) direct
solar radiance, (b) aureole, and (c) scattered solar radiance. By optimizing the aerosol parameters
through the fitting procedure, it is possible to determin the aerosol optical properties.
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Fig.6 Same as Fig5 but for the sites, Chiba University(a:upper), and Dunhuang(b: lower).
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Project 4: Application of remote sensing methods to regional scale --- enlightenment activities by
means of the synergy effect of various spatial data

Presently several earth observation satellites are operating simultaneously and new satellite

programs are planned. In this circumstance, the use of satellite data is expected to be important for

understanding the regional environment and for exploiting a new field of application. In this project,

by integrating and freely providing the spatial information such as satellite data and geographical

information, we expect to generate synergetic effect with the combination of CEReS research method

and result , then to create a new field and to feedback the scientific results to a local.
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Project 5 : Development of circularly polarized synthetic aperture radar onboard small satellite
Synthetic Aperture Radar (SAR) is a multipurpose sensor that can be operated in all-weather and
day-night time conditions. Conventionally, the SAR sensor has been operated in linear polarization
with limited retrieved information. In this research, we are developing Circularly Polarized Synthetic
Aperture Radar (CP-SAR) sensor onboard a small satellite to retrieve the physical information of
Earth surface, especially to monitor the global warming phenomenon, i.e. the change on Cryosphere,
global vegetation and disaster areas. As compared with linear polarization systems, the CP-SAR
sensor has the advantage of compactness and low power requirement, since the transmission of CP
microwave 1s not affected by the Faraday rotation effect in the ionosphere. We also develop the CP-
SAR onboard unmanned aerial vehicle (UAV) for ground test. The final objective of this project is to

launch the CP-SAR onboard small satellite and operates it to monitor the Earth environment.
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Fig. Vertlcal profiles ofzonal mean (30 150 E) GWMDs of (a) air temperatures,
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ETILETE) SPM#RA| PM10%RA “ETIL

4 200744 A1H00UTC(09JST) ¢
f fuu.mll :

P
: e joas ]
if.l k’ =" Y |l_u“

L
£
&
S

HPMIOERT—4
& EANET &Y,

M5 BWORE - BGXOBREEYI2L—Y3 DR (ET) & BEBIELOZEE/NS—> (EL)
EIIRAT—=U2TF B EICE > TITH>RILRBERERDOBR (B,

1.7 Zofto 70> o b

1.7.1. [IRZWRICEBHZ/N\—F v VSRS MU (VL) DAL
BEXE. BOEE. WARE (VL EHEHE). BEERE (VLREHS). MTPRE (VL HEH
8). LB (VL ZiliES)

[(BIE)

SOEESZLRERER. ERERTETIVORIKRTORBEZENFHULKRTICHN T, [UEZHTOR
BT ERBDAIFHEVE—MEI IV IT—IDRE - BBFH LV ZOHRFBEADEIEEHARE
2T ANDEBHDOAIRS T, HEADBRETOEERNS HHFBICEHRNT L. O ULLEEROP
T, HWESBEROZMZTOLOBIBICSVTRIR - REAREZHEL TLWB4HAREL HF— (KRR

MRHBETO—HROAIH

HIRESA TSR ACEERR (BT S
KEMEFHAR L I—HES

I
I l

[ RARES A7 LT 5— } [ R o e } [***‘:;:‘;“”’7} [ﬁtmtxiﬂﬂﬁt’/&—J

A

CCSR CAOS GEReS HyARC
‘RBETIVEIR RBEMET—IE - AIHET—HIRE - KERT—2INE
RBREMHD=XLBE R RAT BRI - 7KUR 3z fR AT

ERFREBBICISHERR~DEREY
HRICLIERRE~NDRARGRER

—— —— g7 —4
BN SRR
# w3 TR

BRRIbA= T7FT BRI A S R T L(GEOSS)
KERA=STFT

B1 N=FvIVIRI b -ICHFBEHRRL 5—DERE



RESREY AT LHAREZ H— (CCSR ; 2010 F 4 BR W RRAEBEARAEHS. R - RRAZKRK
TBEMRARIRY AT LMERR ). BDEEREMIKKBRMA LY ¥ — (HYARC), RIERZRKEFEH
ARt 54— (CA0S). BLUFERZREVE— MLV IHARE ¥ — (CEReS)) HHEL T/N\—
FrIVSRI MU= (VLT VL) 2R L. B2 I—DRBEMREELEN UIHAREHEENE.
BELTIT >R 27 (B 1), VL &L TREBLIREZDOMBRIAL ENEEZLFBICHY A, KRR
b4 ZS7F 7. KBRAZOFPF T, #HIKEBIHMES R T L (GEOSS) FNHEHIBICHIF 2ERRE
[CEB Y 3,

CORMADDP T, CEReS [FRIETZBET —FDIRE - VIB. 2F (1.7.1.2) BLPRESI N
LEREBET—HDZENX (1.7.1.3), ETNHEOT-HODEET — 5 DFIAS K UVIRRIBRED = DR
(1.7.1.4 ~ 1.7.1.6) T2 TW\B, ChoDFEEEZFLHT-DDHE 2 THD, VL BREERADARLS
9. BUEKKE2IRERBE DBEEZFISROTVSZ &H' CEReS VL FBNHFHTH D, E 2 THEH
NTVWIRKTRIZL> ¥ — (MSC/IMA) EDHEAEIE VL DAIRS T, 2007 FEMNS A F—F L TLY
BRI B KU CEReS SNEUZMNZES| L TLVS skynet & HEBIZICBHEL TLV\ B,

CEReS
VL

HEMFRIS2=T
SIEHEIZIa =T~

FHERREERYAT —FEPD
ELERERERBMAR DR
AEABRINICRARIRD T F A DL
WETIBNERELRUES AT A
BREFE~DOHZHER

a‘éuwwu&‘—%@

REMORHEET
(FAFEEA), o

\ 7 S
REREICE BRI / NASAINOAA

B pksara~ TAEEERTOSoME - /- - % EUMETSAT ;
-BEOHER OB SR S
L [2RBBRRIEMR BERRHE | -

RIEE AT RFE

SESRT L
v amamr)  GSICS

L REETIVIREE

EHBLRRBET 4
I SE/NE

2 CEReS VL SEB)DMIETF

1.7.1.1. ¥ 21 FETHHREHME REO)
O CEReS VL ¥ 21 FEE&H
VL ZH#ET 578, CEReS NIC [VL XIBEZE] %57, VL BEDOH#EE, VL BERR L DFEROD
RENZB-oTWB, T 21 FED VL XEEDEMEIIATORY TH 3,
! RNE CEReS V4 —R
DO AT
o IUARRE VL FERE  (BhEMEH)
1o BIGTEE VL REHE (BhEHES)
N HIhRE& VL REHE (¥ 21 F 4 B~ Bh#EN)
1o JLIEEE VL BAiTES BLERKREE T — 5 0IEHED)

W il
A



O VL E#3hnHE

BEXNICIIEFERR BULESREET —IRES SV ZDUNEBOMGENRKZRMETETH D, REHIC
BN 2T —FICKIET 270, T—IRN—RBEBXFTHEEHL. T—/\ AL -V DI - BlE%k
Io1fc (RERT—IN—REERBESR),

Ff-. FE3@VLEBS (HYARC Ef# ; 2009 F 9 8 15 — 16 B) P VL ERES - IRBES (2009
F5H8258.98158.2010F38298) R EADSNIC K Y GEEHEE OMRRARELES IR o1,

1.7.1.2. BUESKEBET—FINE - 0B, AFEFE (LA - 480 - dbl)

BEFEEICSIEHE. BAD MTSAT - GMS B2, KE D GOES B2, BRMD METEOSAT B2, FE
DFY2FET—IDRBETO>TVD, SEERICIE 1998-2008 FNLIKEY T — I DREETT L.
HIKEA T — 5 H KU 1998 FLURT - 2009 FLUBED T —H £ MFERMBL TWVWD, ChOSDBREBT—%F
(XU TRE - BEREZRZREBULILIVY R 77—y b T—5DERDMEL TWD, CDS5 5,
MTSAT-FY2:GOES BIE27 — 7 ICX L TIERBE LB LI E BN I— K (Version 2) ZEL. T —
SYOBUBERITUT. REELUM. METEOSAT BLUIB72—< v hDFY2 [CRT2I—RBES &
VBNIB%RITT D, METEOSAT Z[F BFET —FF . KL F—ICRELHARES LUV VT
H—Za2—ZA{NSoDA > H—2y FOigEBEL TZIZTRBHTREL., JV v REH - BIROVHET
DEEEZBEELL TWB, CNSEE - 2FIKR (B 3) [E CEReS 4VL web page (http://www.cr.chiba-u.
jpl~avl) ICTREBSFEHTL TL\ B,

197 1998 1999 2000 2001 2002 2003 2004 2005 20086 2007 2008 2009 2010
| | 1 ] | | [ | [ \

GMS-5
S5-YIS5R)

GOES-9

MTSAT-1R

Fy2-C

Fy2-D

METEQSAT-5

BVE

)
I
1
=W [rapidiscan| []

METEQSAT-6

METEOQSAT-7

MSG-1

MEG-2

coess [
coeso [N

GOES-10 |

LI ]
T T

T T
[ [ S

GOES-11

CAES. 1
GOES-12

GOES-13

R N SR
[} L] | | [} 1 |
] ] ] i i ] ] i i I I i i I
Bl rrosae [ re—swage [ |ose [ ses [T awdee s

# D Warsion 2 RS L AR EME M L)

3 2010F 5825 BIRTE BREHEBRUESIREGET —FIRE. LEBKR



1.7.1.3. R VL EEHEREE DT —oHE (LXK - 25 - $80)

VL DR A %IFUH ETE2ELBEHRERAERIMERNTE 7050 b PANT - DOHEEREG - T—
SHBEEDTIND, & ZIE, RILKCAOS & [ A-Train & T — 4 (Cloudsat/CPR, CALIPSO/
CALIOP, Aqua/AIRS D L2 704U b) OT— 5% HERG - HEL. BEGEKHYARC L ZERRRET
JV (CReSS) IC&2BHNKEYIaL—Y 3> T—92HBLTWE, TNE5DT—HI38RBZT—
SNy IOPYIICEEEST . SRNBORRIBBOHERMROHEEICELDRMNDZ ENAGFTES, T—
SRV —DEFRLE. FRABIVHRARDOHEA TOFIAICREL-DDHNBZ o, FMIL VL 8
ZICAVEHETEERL,

1.7.1.4. BERUT—FICLZ2ERGRETIVOFE (LA - RS ERMRRMELRE) 480 18K (T
BT ; BK HYARC) « BIF)

VL DEEREND—EE U T, HyARC IFARLEZIRN BAIR IN TV B IEBRHPEERIR T T IV CReSS D
BESHE 2 EDH TV D, ERBIICIE. CReSS StEER%Z. IBKBEEHMEIERINATVWIEET 5>
Tal—% (SDSU) %@L THEHAT—4 (fc& X, MTSAT-1R/ IR Tbb, Aqua /| AMSR-E YA ¥
O5% Tbb, TRMM / PR L —4 RFIRERE) LR—DEREMELHTET 2 & T, BIZRLLBRBEINZTo
feo ERO—IE L T EFBERBBFOELY T EVAMEICLEX T CReSS DHEAIC K ZEESEIES <.
—ENSEICENAPTIMBE LR > TW e, Fioe ShS5DERIEIEMRBRENRELICKIYERIND
CEBmENT, TR RLBRUT CRROBIIZEDHDCLICLY. ERBRETINDONT - R
WENHFTE S,

1.7.1.5. BIR2T—FICLBABREEFICRHICHKET 2EIEDKTEEE (LA - BIF - $80)

PREICRE - BETIEIEESRE - BIGADE - KESOBRGREL>TH Y, HEREO TR
WH— - MEERICKZRREERZLTVWS, COBKEDEEPHREXNZX LI, EICHBEETIV
PESERNEAVTHSHNIRY DDOH 3D BRE - ZRSMBRENTT . BAIT —IDFEBICHRNDH
C. SHRREDERT—FICLBREINDBLE INTE, FIZ. INSOBZFESEDKEBERICKL
TRELELKTBICHEDST. CORCTEBUTBINISHBMEZRNTITEA LR, ARARIF, b
BARATFFHICRAICRET ZERKEICOVT. ZOREBEEDOTFHINLBKEIHORH RGN T—
A ERWTHRANT,

BINICHT-> GAFED 7%2F (10-3 B). BREADE THRE - RELEIELZRRE LT, BRE
DB EEBIMICH -2 TIZRIFS (2009, [IRFESEFAR)DEIEINSVF U IT—9Ev 2R
Wi BESEDORERMZ. o) REHR (REFERRFZRODPRE ). b) & KFEER, o SBEASE
B BLV ) THH (R/VE BREREERGEOPR) ICHEL. ZRZhOREZRE S L ICESE
D SRBEmMILZH ZH 1000km DEE DB EEE T — 4 (AMSR-E Ocean Products V5 & & U AIRS
AIRX2RET V5 DKEK[E - EKE - TIfFKE - BFKE - SSTRE ) 2L T,

4(C AMSRENSBONT-BREZREICH T 2HEREARKEREDKERFHERT, 7L,
Yoshida and Asuma (2004, MWR) TH¥EE N1 PO-0 ¥4 FICHET B H DT, MBITTREARDPICRKLE -
HELTR 52 BRIENDTHTH D, REHIIKEKIENHIEENBECASNDHDD, RAFKER
(CRESEPLOBRBEBICZREIDRANER NS, RBBRERICEEZEEIIMERENREEIC

EL. ERHICEIIRO/ADBATEND, BEMHEDRR (RIB) (3. ZBRE [ODEBEHETRK



{5} Max daapaning {c] Mn coner sip lcllllcm'['lg
! P e I T TR el PR e

Y-DIETAMCE (100 BA)

X <15 <10 -5 @ & 10 15 20-20 <15 <10 5 0 & 10 15 XM -15 <10 -5 0 5 10 15 W <1510 5 0 5 0 15 X
H-DISTANCE {100 KM) X-DISTANCE {100 KM} ¥-DISTANCE {100 KM) X-DISTANCE {100 KM)

3 AMSR-E Ocean Products 5851 7T: a) FaEH, b) RAFEH, o VBEBRER, HLUd) =ZHHICH

(7 B IBEBREATKEIEDKENT, BEREPLZEBRHOPLEL, PO-OYA TORRICHKET BER
[Es52Ehl&EFALT,

ERD TV, GANAL T—H I C LB RARKEZERICHIT BOIFKEND T (Yoshida and Asuma 2004) & %
J: < _ESZL/TL\TCO

1.7.1.6. BRICHITBZRKIUSEMBESRE L BERETHDOF L2 XE (BIF - WA - 11 - 180)

BE, BERTIIAREZT YV VRED LRFPEVRKRBBDOENG E2 RS T MEMNNH 5. BAT
DARERENEHERLBMT 27-0OICIF. ARBRMERE CHLEZ VUL ZORIEYE. PM10,
PM2.5, SPM 73 &) DEFBBAELITTHR L, REBMEZXZEBI[IRRMYE. L UDIFTEIEDRER - BE -
BEREDEHEPSMNITEIENVETH B, Tl EPHAFETOREEREVEFHOED - A
BERSEMEORSINADLE. B% 30 FER (1979 — 2008 F) NESIFTHOZHFIRPES. &
ExrBIHR>T,

KIREEWIRFDOENHIE MTSAT-1R IR1 Tbb . FABW ABERSEMEDESKRIE. 7145 —
Y2 7D ERS I BILREBMEASA F—. BRLEOAKSRBEHERBOZIEN FRYE
(SPM) EZBELIRE SO, REXAWVWTHELT . SPMIBENHEF WS RSBRVENELIL. Bt

EDBEHBTTELBZENZ L. ABERSEPENZ (I ENT W o —7F, iR SPM &R
Et&ésﬁ WHEHE. BHAROBENCAHVVREREHIX SN, ARERSRYMEDRSEISIMEXIEIIT/)
AN

BSETBORPESHEEICOVTIE, RE (1. 28) - & 3. 48) &b, BAHEZEAT
SRESEBRICHEERNL > P& ShEMN ST, LML, 2ESEICHT 2ELMESE (min. SLP
< 980hPa) SBEIIFFTIIAFNIKRBERICH>Tco ZD—7. BEKEDRKFEESZRIZHEMICE
BLTHY., EFETIERTELZBBPICRLFET EIENSH > T

1.7.1.7 BUESKBET —FORERVSELICET BHE 1TP)

FERZREVE-— MOV ITHRRL H—TIE. BREEE VL OREAICEDVWTZEEHRER
BREAL > TEASN TV IRUERKBENT —FZNEL T3, AARSBLEKKBFET —IBWEA
D-HOREBREFEMORFE. RUESEBAEHE 70450 F DERER T, BHEIRIZOLIKEREITVR
BRAEANDEREZBNET 5, FFERFIRRTRKERES AT LMRELY ¥ — CCSR (RRRAZAREF
MEMTURS X T LHER AORD. RURRTRRBE > 5 — (MSCIUMA) L DHRHRICE IV TH
RINT-RBREFEE. BSIEHEETE 7))V TY XL Extreme speed and Approximation module Multiple



drive System (EXAM SYSTEM) (& %58 - PHINLSEABRNSPS NIRRT 7OVIV - F - SO
HENROTEEICOVWTHRS LI KICBLEIRBEVEH Y 552 LE U TREZERL TEDN
F47U TITH 72 ADEOS-II/GLI DEEITHERH S IR & FHRDIBRIN L REFICHREN D e S,
VEDYDBAN—U TVBBEELIT TR SIROFBRENVETHZ L eiERl . SEEIEM
REEE VL DERTHEBUERRBECIZ22RBHRVERTOFI I MMEBDTH. ABRERNTZ
tOBUEKRBFECEALE2KOSBEL T —F 2B 5RIiRAAE L. EXAM SYSTEM 2& B ILIRES
T—HICERL TRKOMATOT I b Z2/T21ODT A MERZIT o1

MOIC, FIBFABL TVt F&RBIY A MCHIF B ERIED P Y TT— b %2RT, SO SKYNET
[CHIF B 34 b (Fukue, Hedo, Miyako) ZMIZX T 44 bDT—H &L, i EEBIEEZ 10 HFEL
U TS S € 1o Figurel (CRREEBREZ TR T, BHE. BICBSLHEOHAT A MIHVWTHEBLRENR
S5ndH. ChIFBECERL TVWSRYDBRTH S, BREAHE L TRRRVWEREZTRLTWS, RIC
EXAM SYSTEM DY JU/\—T# % NN-solver/N2-engine [CH(F 2EB 7 )V T X LOREERFHT DOV TR
¥o EXAM SYSTEM [FZ a2 =5V R v MCKBZHFHEET— F DRBEMIC I > TEVREERBE. R
VRMLERBADMIEN@EILZRIZEL TWB, ZDTHEB7 I ITY XLILIZFEWVBENBLEE NN,
TN > TEREEBEICET DR %N Z 1= Distortion back-propagating method (Distortion-BP method)
EREUT. ULHULIRDS, Distortion-BP [IRZFBH IS ITRBETEICE I . RANLKE
PIIYXLDOBHEENRDOSN D, SEELAVSNIREILFANDPTH, RLENLFIVTY
X LT B Levenberg-Marquardt (LM) 55 &E DEEBENS PIVTY XA LRRDOJEEM A#EEL 1=, Figure2
ICLEBBEREZTRT, Ny FREKICEVWTIFLMENRDSVVIRREZRL. BPIAFXIEREITEVINR
HERUTe ULDNULRBDS, 7254 VRBILICEWTIEBPEN LM ALY HEVEEETRT, -

CrbEaSKYNET [A552M, 140, 10E] FeocSRYHET [26.888, 128 24E) FulkuaSHYNET [32 TN, 128.63E] MiyahoSHYNET [24.73K, 125.31E]
o o —— = N e T T T Ty
: i . -3 o £ 13 ——
% v = | N - ] joats : | o e
L o ‘( ) £F e Aoy 20 Jime, 0 = g
41 . B | o | =8 . ::..-. . o Ll 2 ;-
a8 L. 13 v i . st 41 . A
= i F ! E LR u . WE e = =
l“ﬂ. i - -'. ..f.' 1 L] ] ‘ - -j-?" [t : h: P - "
H . L H . . ¥ " . P H | . mn
:*-. .- S it v - ‘h:-‘-\':"' 43 R Bl ..‘}:‘ . ]
: ._-u-.f‘:l ] : |- i ) b ' I‘I._, i = :"".?: N
4 f! | ! ! = i
L ) e 4y A [ £ 3 b i A & b N @ " ..: 4 -: ) N 00 NGO ) .-.l\. I-..': \,.:-: L1 o
B ¥ B 58 P 0 i - L Coovncr A {us i@ [ Cownemt A Bus o o e
T S [ {= == A Arvienl Taraniin

Fig.1. Y4 b CHIF 2 BFEDM HREIHBR, FEGAEICTL T 10 FFDMt LHAEZ /WSS €
THd, BBBICEVWTARERRENROSNZN. ChEHHENFELF LY TERATER
WEENSBRERZRHDOHTH S, (20065 EF3 A7)

of sguaned s

01 Sguaned @nm!

0.1 .I"-'u"'".ﬂ. I_I \'.u'l'.'ll.u":'.'!:

Epoch

Fig.2. RELZIV TV XLOBELR, N\v FRELICHETFZ LMENSVRRMEZTIH, BEELT
3254V RBIEHDMRTH S EN#ED, (@) /Ny FREIL b) > 54 U RiBE



pLL ]

Lo Lt

Al O

L Lk

15F Ik WL [ TETW GEW  TTW  ROW JTW T 15M B

T

s
wimz]

FOULISA 120 1AW B0 W 0 4THR WIW ITe oW

Fig.3. LER:WRBICHIT 2 TEITBHE. PER: BHEICHIF 2EELMD. TR: BHEICHIF ZEEZEMD.
2002F 9 A 208, 21UTC

R il ]

il

il

A=
the TOA

va

Fig.d. LER: hR@ICHIFT 2 TOZTBHEDHRBFHE. TER: K] LIKICHIF B LEETHEFHED KT
)&, 20024F 98 2-38



Distortion-BP A& LM ENZEBICHIT 3 RELLRZ T o1BR. MEBDREEEFS L Z 14 BRELL
foo THIZLMEN BT ZRAVWTRERESE I EHNS, BITHOHY A XICLHIL TEHERREZEL T
ULESBRTH D, RELBEO@NS. CORIREICEAL T Distortion-BP AN K W) K LVIEE & RE
ERIBTBZENDD 2 Te TNIFMRBICHT 2REIL7 7O—FOREUENRNIBRTHY., —MREVIC
TARTOBRBICETIEXZDIFTIRW EITERL W, RECFACKREREIFEELLBNZH. 0D
EOBRTAMIE > TEMNBFELBRT D2 ENEEMIRNIBRED ST,

LR REE (HIMAWARI, GOES, METEOSAT) Z AWM & 7045 0 b DERICDOVWTRT,, O
EOYPADBLBFEICOVTHRBREFAZEAL. HELEKRODT—9%1EB LT, RIRDK
FINZEHENERIT S, SOF2002F 9% TR 7OV bDTHDEI—"7y AR L RE L.
GMS-5, GOES-8, GOES-10, METEOSAT-5, METEOSAT-7 D&BIT— 4 2R L oo REFZEIIHRBWAE
(C&-oTHEEINBAE. BEE. KEZAVWEREFENEAINTWS, COREFEIVMEED I
V743> bO—NVICEBELD, BBLZRBAL TREISHEEDICEREBHEEERL DDOIERRY
DF—M%E2 D >TREZZEIRL TiT27. LHLAHAS, SEHEDHRAL TLWIEEICHIF 2EEDL
KPEORMUNRRDH. ZNZNOBECLICKRBLREZRAVNDZLICR 2T, TOXRITDOVT
FSROSHDIBFICEI>TERIELT D EEZRRL W, RIELEET—FICL BBAEBEO—8BETT,
Figure3 (£ 2002 F 9 A 2 B 21UTCICHBIF 2B HEDHEBEISER LD TH B, ZNZNDRE
DPRICBVNWTT—IZ2AEHETHY . ERBVEDTFIREZITOTVAL, IRTORENRAF v+
VEHIE—BLURBRW 0. KBXEADEWV EKREETICEZ2EENRSN DN, MIEBE L L TOERK
FRIFTHBESICESN S, Figured [C 2002 F 9 A 2-3 BICHIF B FHUBICKEZT—F %R, B
(CERMBEHIFTTELR EDNIBE L TLWRVWD, ZNZNDEZICHEV\TYIBEDEREIRFICRZ 5,
ET7STVDERREICHBREREEZLIN. TRANT7O05 0 b DERIE—EDHREB=. Si&IEC
NETRANTOF I FDRBELZRIIL DD, FHRISBRETIVEDLEZRBL TETIVOYIBEL NILD
REFICRIF =W, iz, HBARADOBERZTOE T, ZIA>THEBELEZI7Z70VIV-Z - BEOHBER
ROTREMEIC DOV THERL TV,



(2]

HEFAHE

2.1. XEFIBAERE

)
{7 I BHELRS moOR EHE | Ta)
w
1 PXEEZ RS _TOIOMEREER | 2x ma DOUSROEBES | REEAD | 130
AIBET—5 (ALOS) EEAL A N
Wyt | N, e N N R =2 rj@‘\"ﬂ'?ﬁi)ﬂ?¥ U :E_ T
3 | %8 ffjg;ggfﬂb—@<m%m': st we | mexesExies | L02YZ 1 200
mmﬁmsTﬁﬂ§nt§@%?—9%
4 HR | R ey | B BE | BEY37vo BR XE | 258
B DERIZ DT —
o | SAR T— S EAVBKIBEREDS | o e | DAAZIREBRIE N
5| R | pare v Icp8T BT B B2 m BR XEB | 122
. | BRBIOL —F(C & BIARE & S - .
o | BEYA 5 OEREIEC £ ZBNBKD A EEEL 25 N
TR | e mEEkEAOEROHE | TU | BR XEB | 177
MODIS T—#4 %AW fcA—RAKNS5YU 7+ | PERERA | Faculty of Engineering
8| FIR | SYFINWNERICHIFTBINAAYRAZEE) | Livanage | and Surveying,University | Z2GFEKRES | 186
NESLICRAT BHEL Kithsiri of Sothern Queensland
T ONCBIREBLEKARAS | 4. ?%Iﬁk;lﬁﬁﬁﬁ \ -
ol g | EPOSKRAGACES CROWER | | Eﬂk%%ﬂﬂﬁ%ﬁﬁ AZEHA- |
| DESZRRIN TR OHTE 4 * R RERS)
1| g | ATBRT— S EAVRERM—RER | (0 | RREFAFRENST A2EA- |
R | SiE DR L DT DEFHEIV MERTF | o REES]
12| BiF | REREEBEON L BAFEAONRE | Bl I | EBARIEN X2 B | 260
13| #58 ﬁﬁfﬁ;&%%m“tﬁgﬁﬂ*ij A% B ERRFARESE BN RE | 135
— RER A SO SEANE | o SRR R AT T o
15 BB | kmmEy U~ LOwE FR ML | w0 ik mH Rit) O
EREEERV AR 7 OVILAERE o ”
16| i | ML HREREBHEOFBEL LT | SR & iif%ﬁjﬁﬂ&** 2t B8 | 80
2 LOEBIL o -
. Qii%ﬁgggﬁ:ﬁw%%@ﬁﬁg ST %ﬁ%Mﬁ%%%Eﬁﬁ A 79 | 120
18] g | oL DTEEMURA-STWS A | 1 qiz | mmmras BEIES At 2R | 110
ol 3558 qzr SERVHBEDOBRET | o 20 ;ﬁk#ﬁ?ﬁﬁﬁﬁ% S BE | 260
GIS LRBT—FYICLZBEMEXIFOA - e T e — JT.ZU R
20/ #8 | appETy L EREEbEomE | T 0 | PERRRE=Y <v743 | '
21| 38 %ﬁﬁwg?ﬁ““*éﬁﬁﬁﬁﬁﬁm BE B | IRASHEANNSE | EE BE | 260
e - e KBEAZILSENE
22| g | RIS BRADIROFRED | wm g | 74— KMREL5— | W BE | 260
BN
23| 3t | LROWIBT D BRMACOENE | 13} Fx | Fmasmesiny | 08 B2 6




g = =] T SIS = %g
g Wox 2= EEERS O sEHE | T,
GIS EUE— > SEFIE LA RRBERATEEERY | .

24 RIRHC ST 2 BETE0zmEwy | & EAS o o BE | 100

o | ITEBALIEIR N EEDEODIE | oo T
L e BE. pREERNRSE

26 ig;g”%ﬂﬁbt@@T YREF | | maAms | HRMEBILTERETHE | AB TE | 245
; o —
BEBESHEDGIST—IR—ADIE (IR) KEHREHARE

27| % | B BEEEREBVOESARROERE | B A | 5—BEREEKKERE | EE BE | 260
FASEETAT e
BLNEHRREBHE—F 74 5> F | RABRYNARARE | .

28 £ DBIFSA B OR | g S BE | 124
29 AIBRIESIC & 3 Bistatic SAR DIRET | JFEBIEL | WIVEEAS gg;g; 216
EREBRRF—LZRAWE-S/MEO FEXRZ7O0VTAFX JIT.2U R
30 L — SAOBERMEAOKIEY S 1L — | XAREH | 7 AL IEHRERE | L0202 | 1s0

3y -
31 C%P-SAR BATYPEEAXSDMRER X8 B | LT LT .J?T/z:_gé 260
GEEHNT—U IARTOASHESR LOAZAZRIET 25
32 = st e B 1% %) At RBA | 216
s ARASAEOL — SRR DEROM | o o | BATEYATLARTE | JTRUZ |
E) SR Y D4 Y743
SREOL —FER~A JOBER FEAZAZRMANE | JT. AU R
34 FPGA DREH P 3 wERE J>T7 43 198
GEBAT—5E WRF EFILEMLL FEAZHBRNEREL | won
R | Bitsg - BUSRICET BT BT BF wHhBRE | 169
[ 24 e T =)
36 BHORECHT 2EBEEHNLE PLE BX g;ﬁ****hﬁﬁ* B BE | 132
ez . B SR R T A
37 %ﬁ%;@&%)@*ﬁl;b“’é?’f 7 D/& /J\ﬁ ﬁg: E7J<|3}3«<ﬁﬁ%t\/@_¥ﬁ 'E J?SF 225
RRELIIB DM ESFRF
SREOL—FIRUAVRRETIVICE e | AR -
38 B LANEETES AT ok | o nf | WPRFBBEMENAN | o 43
39 BIEEF— s OLRAREHOBER | AT B4 ?%f@%ﬁgt’g‘ BH R | 79
40 %mﬁ%g@mﬁ@ﬁcﬁ”éﬂﬂﬁﬁ BE LGP | EAZE MEEESR | SN B | 76
41 BUOPLIF—EBADEE A == ;ﬁxﬁxiﬁ&iﬁ% égéi' 0
42 BRIC & BIREAIE RIS —i5 gigﬁxﬁﬁ%éﬂ? E# BE | 56
1a By AICH SREBAEARENAL A | ANVAY | RRBEAFEINES o b | 100
FHREDNHOEE S CA | GEEmEEER B2
2L (BYW) E=HULTDRHD e .
44 MODIS b 9 IV—hS5—BR7—Hh4 7 | Bls IR ,%H_Rj(?ﬁzk;ﬂﬂﬁﬂ?{t/ O FE | 162
2T LR
45 ;%ﬁiﬁz%;ﬁ*ﬂ%éﬁﬁ%ﬁﬂ“@f:5?')(7) EB §L\ﬁﬁ M§$X$I$§B ﬂﬁ Z‘:‘—\Eﬂ 108
FHeMEOL —F (nSAR) [C& 2@ REAZTZESETT N
46 BOKT - KRBT Y E> 5 AME | ey BE XEB | 104
o7| s | SEMEVATVORREBCRT IR | 5, g | Frxs ceres B XE | 260

X




2.2. £#EFIBZOY U MREDEAD
221. 170V N HEFIBHREDEFM

FaEs P2009-1
HEFE WK S A5 —T—9DRERERBHEICEAT MR
HRZE (FiE) ZH B (BLihIBpTihIRAEER)
BHEHE EaEARER
(Abstract)

The International Steering Committee for Global Mapping (ISCGM), with its secretariat hosted
by the Geospatial Information Authority of Japan (GSI), is developing a digital map, Global Map,
covering the whole land area of the globe.

In order to help enhance the accuracy of Global Map raster data, we have verified the classified
data of the land area of Japan extracted from Global Map Land Cover by National Mapping
Organizations (GLMNMO) released in 2008, by comparing with those of existing geographic
information, such as the topographic map at a 1:25,000 scale produced by GSI, and a vegetation map
by Ministry of the Environment, Japan. In this way, we have examined the classification accuracy in

each class, and analyzed the relation between land cover and classification accuracy.
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(Abstract)

Coral reef distribution is estimated using AVNIR2 (ALOS) in Bali, Indonesia 2007. 2008, 2009.
The results show that the classification accuracy was 87.16% for overall, higher than 75 %. This
results show that ALOS Satellite data is enough accuracy to estimate Coral reef mapping and
coastal environmental parameter mapping such as Sea alga and seaweed. The classification could be
differentiated 5 classes (Coral, vegetation, sand, rubble of coral and substrate.). As new study area, 4
areas (Nusa penida (Bali), Raja4 (Papua island), Mankuri (Papua island), Bunaken (Sulawasi island)

are selected with DKP(Fishery agency in Indonesia) and will be studied in 2010.
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(Abstract)

In this research, we propose a technique to retrieve the volume change of the study area caused
the land continuously observation period by improving the POLInSAR technique or this purpose.
We employ the Japanese Land SAR sensors: JERS-1 SAR (1993-1997). and ALOS PALSAR (2007-
2008). Land SAR sensor is well-known as capable to penetrate into the vegetation canopy to the land

surface. Therefore land surface deformation is occurred to be observed by using sensor.
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(Abstract)

Nighttime-lights observed by DMSP/OLS could be used as a parameter of human activity and
could estimate of CO, emissions caused by human economical activity. However the problem of the
observed nighttime-light is to be controlled by the sensor gains for avoiding the influence of the
sunlight, moonlight and the reflection of moonlight from the sea. It is assumed that the gains of the
sensor would be controlled by the season (Sun cycle) and the lunar age (Moon cycle). Therefore, it is
assumed that is the reason why the nighttime-light at the city area would be not stable intensity at
the same location.

So, a time series 10-day cloud free dataset generated from DMSP/OLS data observed during the
year of 1999 was used for extracting the Sun and the Moon cycle by using NRF (Noise Reduction
Filter). The extracted cyclic data of the Sun and the Moon was subtracted each pixel of a each frame
of the 10-day cloud free dataset.

As the result, the influence of the intensity fluctuation by the Sun and the Moon cycle was
minimized obviously. However the intensity of each pixel was still not stable. The reason why is
possibly thinkable of the relation between the location and the time of the observation. It is because
the phase shift would be occurring depending on the high and low latitude caused by the orbit of a

satellite.
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(Abstract)

A method to estimate sea ice concentration from PALSAR data was proposed and applied to
relatively thin sea ice area in the Sea of Okhotsk. This method is based on the finding in our previous
research by using airborne L-band SAR data, in which the scattering entropy has consistently low
in open water area. AMSR-E sea ice concentration was used to verify our proposed method. The
difference in two sea ice concentrations was found especially in AMSR-E low concentration area.
The high resolution backscattering and scattering entropy images give us an idea that there is some

difficulty in AMSR-E to detect very thin sea ice in the Sea of Okhotsk.
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(Abstract)

There are three major results on this research project. First, the different algorithms of ship
detection were evaluated using the ALOS-PALSAR (Advanced Land Observing Satellite- Phased
Array L-band Synthetic Aperture Radar) data in 4 different modes and with known fishing boats,
followed by a development of a new method of ship detection. The algorithm was based on CFAR
(Constant False Alarm Rate) applied to MLCC (Multi-Look Cross-Correlation) of SAR amplitude
images, yielding increase in average SNR (Signal to Noise Ratio) by 34 dB and decrease in FAR (False
Alarm Rate) by 45% in comparison with the conventional algorithms. Second, a new approach was
developed to estimate the wave height of ocean waves propagating in azimuth direction using the
velocity bunching theory. The results based on this approach were verified by the JWA numerical
results. Third, a theory was developed to estimate bridge height over sea surface from polarimetric

SAR images using the mapping and projection algorithm and de-orientation theory. The bridge



heights estimated by the airborne Pi-SAR (Polarimetric and Interferometric SAR) and PALSAR PLR

(Polarimetric) mode were in good agreement with the ground-truth data.

(=)

AMRFBICBEAL T3 DDOERBRMNMEFONT, F—IC, EEEBIEE ALOS BE L-/\> FE/REO
L—% (ALOS-PALSAR) M4 DNDE— K EBRADBEM%EE > TR ZMMRE 7 IV TV XLDOFHiE %R
MU, HUWMREFEEZREE LU, COPIVTY XLIF, —FREHREX (CFAR) % SARIRIBEERDY IV
FIbw 18EEIE (MLCC) ICEAL LB DT RERDF AL LB L TH1S 34dB DIESXIHESLL (SNR)
NDEFE, 5%DRERE (FAR) DFPNER SN, BT, BRENVFUIBRZHEICLTT
IRAAMMTEITL TVWBRRDBRESZEHA T E2HFEEMAAL oo AFEICKZEHARBRIIBETRG
SOBBESEBRICE > TIAHEINT, B=IS, RSIUXMY WY SARBEIENSBLEDBOSX 5
T RAEF AL = KIBEHIZ. mapping and projection algorithm and de-orientation ¥Bi®IC & B H D T,
FRZeIEE Pi-SAR LIRS U X MU w UE—R PALSAR IC L > TEBRINEHABRREENBOSI L
FK—HT B enENDONT,

Fass P2009-1
RRFE BETA U ORBEEHI L BBLEKORE & tBEFEKEILERODERDHAE
HEE (FTB) ==T11P 35
BLHE BENXE
(Abstract)

Sea ice is an essential component of the global climate system since it influences and is influenced
by changes and variations in the global energy balance and water cycle.

We estimated temporal and spatial distributions of sea ice thickness in the Sea of Okhotsk by
applying the classification method to AMSR-E data. The daily maps of three sea ice thickness
categories for six winter seasons (2002-2008) indicate that the area fraction of the thinnest ice

category fluctuates between 20 to 40% and it tends to increase during the early winter period.
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(Abstract)

The Mitchell grassland in northern Australia covers more than 335,300 sq km of land. The
sustainability of this unique ecosystem is the key to efficient use of grassland in related economic
activities. In this regard; satellite images provide the most effective data source to monitor, especially
when consider its huge coverage and homogeneous land cover. The amount of greenery of the
grassland is directly related to fluctuations of the rainfall which has greater variations from year to
year. The present study links greenness changes of Mitchell grass with rainfall fluctuations within
rainy months. We utilized temporal MODIS images to study greenness changes in a selected area in
eastern region of the Mitchell grassland. After evaluating the use of Normalized Difference Vegetation
Index (NDVI) and Enhanced Vegetation Index (EVI) in grassland and cropland studies, NDVI was
used to extract greenness of the grassland. The mapping task was supported by field investigations
already completed in the area and very high resolution image potions available in Google Image.
Results clearly indicated a significant change in greenness, when the rainfall amount is changing
within rainy months. The finding can be developed into a methodology that gives recommendations
for the use of grassland, according to the productivity of the rainy season. Future research directions
will include NDVTI calculations for different dry months, and collecting field photo evidence under
different rainfall conditions, to build a solid relationship between rainfall and sustainable use of the

grassland.
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(Abstract)

An entirely new factor termed the hotspot-darkspot signature (HDS; Lacaze et al., 2002) was
introduced to obtain a new index what we call Normalized Hotspot-signature Vegetation Index (NHVTI).

This was done in order to quantitatively improve the estimation of Leaf Area Index (LAI) by using



the remotely sensed Normalized Difference Vegetation Index (NDVI), especially in boreal forests
(Hasegawa et al., 2010).

This year, we tried to develop a method of estimating HDS required for calculating NHVI. HDS is
calculated by the difference between the strongest vector (hotspot) and the weakest vector (darkspot)
of bi-directional reflectance. Especially, we focused on one of the features of image texture named
Contrast calculated from satellite data with high spatial resolution.

Concerning the data of EROS-B with spatial resolution of 0.7m, we did not find any statistically
significant correlation between Contrast and Clumping index, the latter being correlated with HDS.
However, when we resized the spatial resolution of EROS-B to 2.8 ~ 5.6m to calculate Contrast, we
found a positive correlation between Contrast and Clumping index.We also found that the spatial
resolution of 2.8 ~ 5.6m well corresponded to the in situ crown diameter of 2.5 ~ 5.0m. Namely, 0.7m

1s too precise spatial resolution to capture Contrast of tree crown.
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(Abstract)

This study’s purpose is improving the algorithm of NPP estimation using SGLI sensor on GCOM-C

satellite, which will be launched in 2014. For increasing the estimation accuracy of NPP, the



algorithm of gross photosynthesis is needed. Photosynthesis process consists of two processes. One
is light reaction another is carbon reaction. Light reaction mainly depends on light intensity and
amount of chlorophylls. Carbon reaction mainly depends on CO, concentration and stomata opening
and closing. Stomata opening and closing depends on weather condition. Fist step, we are focusing on
Light reaction. The capacity of maximum photosynthesis speed (Pmax,best) under no stress mainly
depends on amount of chlorophylls. We estimated Pmax,best evry two weeks using FLUX data, and
studied the relationship between Pmax,best and vegetation index MVIUPD.

This relationship was compared with the previous study of Pmax,best for leaves and rice plant
with fertilizer and no fertilizer. The relationship was divided into two groups. One is larch forest and
rice plant with fertilizer and another group is others. In the next step, we should study the detaild

conditions of photosynthesis with no stress and develop index for detection Pmax, best.
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(Abstract)

The ground based thermal admittance of the surface estimation scheme is developed. Moriyama lab.
Of Nagasaki university continued the thermal chracteristic factor which corresponds to the thermal
admittance estimation from the nighttime sequential land surface temperature observation. However
this year, we made the thermal admittance estimation scheme from the nighttime land surface
temperature with some approximations to solve the energy balance formula of the land surface. By
using the 4-components radiometer which equipped on the observation tower at Yatsugatake, Japan,
we estimated the thermal admittance. The result shows the almost data are in the range of the
“standsrd” value, but in some cases which the approximations are violated, the thermal admittance

converged into the undesireble values. This means the necessity of the data screening.
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(Abstract)

It is important to investigate validity of atmospheric products, such as aerosol, cloud, and water
vapor, retrieved from ground-based and satellite observed data. As for the first fiscal year of this joint
research, we examined ground-based observation data with SKYNET and ship-borne sky radiometry.
Firstly, we made a statistical data analyses and confirmed good consistency among visual range,

optical particle counter (OPC), and LIDAR observations at Fukue-jima island. Secondly, we validated



an improved ship-borne skyradiometry system compared to portable sunphotometer onboard

icebreaker vessel, new SHIRASE. We obtained a consistent result as a preliminary data analysis.
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(Abstract)

The long time automatic observation of volcanic clouds in southern Kyushu, Japan, has been
performed by using web-camera systems in visible and NIR modes, supplemented by manual
photographs and video records. The automatic recordings have been done at three points around
Sakurajima volcano, while Suwanosejima volcano has been observed by a pair of visible and NIR
cameras at a point inside the island. An archive of manual photographs of Nakanoshima-Otake
was analyzed to study its volcanic fumes. The digital camera records in Kagoshima, Japan, and
Ulaanbaatar, Mongolia, were edited for the study of dust aerosols in East Asia in the spring 2009.

The archived images of the volcanic clouds and Asian dust events are shown in the web-cites of

Kagoshima University and Kumamoto University, together with the related reports.
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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, we adopted an Ensemble-based variational data assimilation method. There often exist
large-scale displacement errors of rainy areas between the observation and the CRM forecasts. In
such cases, Ensemble-based data assimilation can give erroneous analysis, particularly for observed
rain areas without forecasted rain.

In order to solve this problem, we propose the Ensemble-based assimilation that uses Ensemble
forecast error covariance with displacement error correction. Based on this idea, we developed a
data assimilation method that incorporates the MWI TBs into the CRM developed by the Japan
Meteorological Agency (JMANHM). This method consisted of a displacement error correction scheme
and an Ensemble-based variational assimilation scheme. In the displacement error correction scheme,

we obtained the optimum displacement that maximized the conditional probability of TB observation



given the displaced CRM variables. In the assimilation scheme, we derived a cost function in the
displaced Ensemble forecast error subspace. Then, we obtained the analyses of CRM variables by
non-linear minimization of the cost function.

We 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 (9th 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. The displacement error correction scheme and the Ensemble-based variational
assimilation scheme contributed to this alleviation by moistening the mid- to lower-troposphere and
inducing updraft in the mid-troposphere in the observed rain areas, respectively. The displacement
error correction also increased the number of Ensemble members with calculated TBs comparable
to the observation. This reduced the noise in the analysis of the Ensemble-based variational

assimilation scheme.
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(Abstract)

For verification of our ground classification method using the spectral reflectance library for
MODIS imagery with automatic multilevel slice technique developed last year, the ground covering
obtained by classification result was considered with seasonable and long term changes from 2001
to 2009. Target area was surrounding in Abashiri and its environs, Hokkaido, because these area
are near our campus of Tokyo University of Agriculture and its ground covering should be easy to
observing as ground truth. These areas examined by dividing six zone characteristic of visitation. As
classification result, pixels in MODIS imagery assigned to the class member of the spectral library
are reasonable to some extent. In future, this result should be compared with the common Actual

Vegetation Map.
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(Abstract)

Automatic alignment system for pulsed DOAS is developed to achieve long term observation of
atmospheric pollutants. The parabolic mirror of a Newtonian telescope is adjusted by using 3 stepper
motors to maximize the intensity of incoming light. The feature of alignment change is clarified
and NO2 concentration and aerosol optical thickness are measured. A reasonable correlation of
NO2 concentration is found between the result of DOAS and the data from a ground station. For
the aerosol, correlation is found for only a short period. As a result, the alignment system can be
operational when the intensity fluctuations, due to the turbulence, are relatively small compared

with the intensity variations caused by misalignment.
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(Abstract)

We finalized the development of operation software of the portable scanning lidar of Tokyo
University of Marine Science and Technology (TUMSAT) owing to the support from the group of
Chiba University. And we made several slant and horizontal lidar measurements. Some Asian
dust (Kosa) events and elevated aerosols as well as the planetary boundary layer were successfully
observed in daytime. Each measurement length was less than several hours not continuous because
of guarding the system for safety. We also derived extinction coefficient profiles with the correction of
overlapping function applying Fernald’s method. Unfortunately we had to be shut down the system
because of the sudden decrease of laser output power. The key role of PAL (portable automated lidar)

is the laser power.
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(Abstract)

The project has two subjects, (1) Investigation of earthquake-related Ionospheric disturbances with
using GPS-TEC and (2) Monitoring of volcanic activity with using MODIS data. As for Ionospheric
disturbances, we investigate some case studies for large earthquakes over the world and statistical
analysis around central Japan area. The earthquakes in Indonesia and Taiwan show anomalous
decreases 1-7 days before the earthquakes and these results are consistent with the previous results.
Cases of Chili and Haiti earthquakes are now in analysis. The statistical analysis around Japan has
been also performed over 10 years data. Significant increase some days before the earthquakes with

M6 class has been confirmed. The results are different from those in equatorial regions. As for MODIS



data, investigation on volcanoes in Indonesia, Philippine, and Japan have been done and band 20 of
MODIS data shows a good correlation on volcanic activity. However discrimination between cloud and
volcanic anomaly is found to be important. As for volcanoes in tropical areas, good thresholds have
been obtained. On the other hand, we did not find out better threshold for Mt. Asama in Japan. This

is a future problem.
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(Abstract)

Many researches and countermeasures for earthquakes in the metropolitan area have been
executed so far against direct-hit type of earthquakes, Kanto, Tokai-oki, and Tounankai plate-
slides. However, damages of destruction and files followed them are expected despite the preventive
measures. Although Tokyo Metropolitan government specifies severe dangerous areas, they assume
inevitable losses of so many human lives and huge economical damage yet enough. This study defines
a intensity of life-risk potential and e present fundamental solutions by extracting important risky

districts and by redeveloping those areas to safe high-rise buildings and newly developed city centers.
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(Abstract)

The purpose of this study is to analyze change patterns of beautiful rice fields in Kamiyama district
around the Nirasaki City, located in the North-Western part of Yamanashi Prefecture, Japan, by
using ArcGIS9.2 (ESRI) soft wears, In result, 3 Important phases and Conditions are judged to

preserve nice views of the rice fields in this district.
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(Abstract)

This study aims to investigate long-term spatial dynamics of major coastal landscape/seascape
components such as seagrass beds, tidal flats and salt marshes in Akkeshi-ko estuary and Akkeshi
Bay in the eastern Hokkaido where pristine cold-temperate ecosystems ranging from terrestrial
to coastal areas remain largely unaffected by human disturbance. We collected existing spatial
data on environment including remote censing observations by aerial photographs and satellites
images. Based on GIS-based spatial analyses, we successfully estimated spatial variation in species
distribution and abundance of the major seascapes such as seagrass beds. It was found that the
seagrass area underwent significant decline between 1970’s and 1980’s, whereas the recovery of
seagrass beds area was discerned from 1990’s to 2000’s. Integration of long-term census data on
a whooper swan population to GIS-based database enabled us to investigate causal relationship
between climate change, seascape component change and major key-stone populations such as water

fow] of the estuarine system.
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(Abstract)

Meta population dynamics of Minois dryas (Satyrinae, Lepidoptera) was examined in the abandon

grassland in Shimousa-terrace. The dynamics was monitored by mark recapture method. About 600



individuals of butterflies were captured and marked. For the spatial base for this meta population,
GIS map of the changes in land use pattern in this area was developed. Aerial photos and land use

maps were digitalized, and out on the GIS.
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(Abstract)

This research evaluates remotely sensed satellite data such as Terra/MODIS as a tool for
monitoring changes in land-use/land-cover (LU/LC) at the landscape scale in the Kanto Region of
central Japan. Based on the Landscape Transformation Sere (LTS) paradigm, the research was
designed to identify potential climax vegetation and analyze patterns of land cover change under
the influence of human activities. The MODIS datasets utilized, acquired for 2001 and 2009, were
MODO09 (Surface Reflectance Bands1-7) and MODO03. Composite monthly data were derived from
the MODO09 (500 m resolution) data base. Maximum Value Composite (MVC) utilizing Normalized
Difference Vegetation Index (NDVI) images were used to produce monthly mosaic images, and the
effects of cloud cover were removed to make one-month composite images. Land cover classification
was implemented using an unsupervised classification method on multi-temporal composite data.
Eight vegetation categories were established using the ISODATA (cluster analyses) method, including
alpine plant communities, evergreen coniferous forest, evergreen broad-leaved forest, deciduous
broad-leaved forest, mixed forest, irrigated rice paddy, non-irrigated arable land, urban area and
river and marsh. Shannon’s diversity index (SHDI), with moving window of various radius (500m,
1km, 1.5km, 2km, 2.5km, and 8km) was employed to analyze landscape heterogeneity based on the
results of land-cover classification. Colors of each item in the figure represent standard deviation
from an average of the normalized SHDI. Higher values of standard deviation indicate the area
with greater heterogeneity, while lower standard deviation values indicate those with greater
homogeneity. The results showed that heterogeneous areas increase as the scale (window radius)
becomes larger. Moving window analysis for landscape heterogeneity (SHDI) was implemented at
radiuses of 1km and 3km, representing respectively the meso and macro scale. Based on the results,
areas where the characteristics of landscape structure are altered were specified as H: Heterogeneous

or O: Homogeneous, with each upper or lower case letter representing the results of moving window



analysis at 1 km and 3 km radius respectively. Compared to homogeneous areas (Qo), heterogeneous
(Hh) areas tended to be distributed in numerous small patches. Areas on the boundary of large
patches and along the edges of each land-cover type showed a more a heterogeneous pattern.
Agriculture area and conifer forest were the most dominant land-use categories in the research area,
and the urban area and agricultural area categories showed a more homogeneous pattern at both the

meso and macro scales.
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(Abstract)

The production of the beet sugar in Hokkaido, Japan is about 640,000 tons, that is 3/4 of the total
domestic production amount. The government is instructing a cost reduction of the production and
manufacturing process, because the price of domestic beet sugar is 2.8 times higher than the imported
sugar. The objective of this study is to assess the feasibility of development of an efficient sugar
beet cultivation support system effective to reduce the cost for beet cultivation, and also for the beet
collection and sugar production, using the agricultural spatial information data. In this study, for
predicting the root yield of sugar beet, the analysis of the satellite data and meteorological data was
conducted in Tokachi, Hokkaido, Japan. The cumulative temperature (T), cumulative precipitation
(P) and cumulative solar radiation (R) from the end of April to the middle of July were selected as the
predictors of the root yield (RY) prediction formula.

The results suggest that it is possible to predict the root yield three months before the harvesting
season. By providing such result to sugar companies in much earlier before harvesting, the sugar beet

collection and sugar production efficiency will be expected to increase.
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(Abstract)

The objective of the study is to assess the potential of creation of a method for complement the

satellite remote sensing data. For developing the growth model of sugar beet using the series of



NDVI and maturity of beet top, the analysis of the growth was conducted in Tokachi, Hokkaido. In
this study, the NDVI value reached the maximum on July 19 that was the date when the furrow was
completely covered, afterwards the value gradually decreased linearly. The linear equation derived
from the least squares method was possible to describe the change of NDVI after the covered date of
furrow. Moreover, the growth model of sugar beet cultivated in the brown lowland soils was developed

using by NDVI and GNDVI.
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(Abstract)

Coastal ecosystems are critical components of marine systems, providing regions of high

productivity and species diversity of marine organisms. This study aims to construct a GIS database



for coastal marine landscape and seascapes of Seto Inland Sea using RS images by multi-beam sonar
systems, ALOS (AVNIR2) images, and aerial photography. The GIS database with additional field
census data has been used for various kinds of analyses to clarify the effects of global environmental
change on coastal ecosystems and the long-term spatial dynamics. At the first step of these analyses,
we have tried to estimate spatial distribution and ecosystem functions of a seagrass meadow in Seto
Inland Sea using ALOS images with images by multi-beam sonar. The results revealed that ALOS
images accurately estimated vertical distribution of the seagrass meadow and also the horizontal
distribution along the depth gradient, and that multi-beam sonar measured the difference in the
percentage of cover and biomass of seagrass distribution within the seagrass meadow. These results
enabled to estimate the production and volume of the seagrass meadow, suggesting that some of
the important ecosystem functionings such as primary productions of coastal ecosystems can be

estimated using integrative approach of RS with GIS analyses.
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(Abstract)

This study has two main purposes; the first is to clarify urban warming in Taipei City based on 27
years of climatological data, and the second is to characterize the urban heat island (UHI) mechanism
in a tropical basin using the available relevant climatological data collected from Taipei City and
neighboring areas (Taipei County).

Taipei City has urbanized rapidly since 1967, and urban warming appeared from 1985. The effects
of urbanization on local weather and climate change resulted in a remarkable increase in mean and
minimum temperatures. However, urbanization resulted in little change in maximum temperature in
Taipei City. The increase in minimum temperature in summer is significantly large in Taipei City.

The results of field observations in 2008-2009 proved that the nocturnal UHI phenomenon is
predominant; however, in the rainy season (November and December), the UHI intensity during the
daytime is higher than at night. The maximum UHI intensity reached 4.0-5.0°C during clear day-sky
and calm wind conditions, mainly in the wet winter. In addition, during the dry months (spring), the
nocturnal UHI reached its greatest intensity on cloudless nights before sunrise, and the maximum

UHI intensity reached about 2.0°C.
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(Abstract)

This work is intended to develop a bi-static radar system specifically designed to process reflected
Global Positioning System (GPS) signals off the ocean surface for purpose of ocean remote sensing.
A prototype receiver has been developed based on the Namuru II GPS receiver, which is a fully
reconfigurable receiver development platform using Field-Programmable Logic Array (FPGA). One
of the attractive features of the Namuru II receiver is its dual-antenna configuration. This makes it
possible to modify the receiver for GPS bi-static radar system by using one of the antennas to receiver
the direct signal for positioning and the other to capture the reflected signal with a nadir-looking
antenna. The preliminary test results using GPS signal simulator showed that the developed FPGA-

based receiver was capable of providing real-time altimetry accuracy of about 0.1 m.

(=)

KR, BETRFLUAMNBEEREZFALIENA AT 4L —F—DRAREBEREL LT3,

AV RT L, BESESFICRR. BRRROHEL L, BEVE— ML YU IICHATZIEN
TE 3,

SQOBRETIE. ZVR—RFRTOUPIVEY A LESRIBZB L. FPGA ZFIAL fc GPS ZEHKEH
TS59bT74—LTHD Namuru [ ZE#EEZFAL TS, Namuru I ZEHKIE. —ARIEROMEL
BHELUTEFINTHY. 70V IV RAZDOREINTV S, KRR TIE. ZEHROESWNEOD v
DICREEZNZ D ET. AREFEZABRHUEDZEREZ. L1 EBSOAREDT 2APIVF > TH2EHK
EUTHIALTWS, AR TIE. —ADO7>THEEEOCFHRA L EKRICKIEABICAIF SN, B2
NoZERICBLEEESEZHAL. 5 —AOF7rTHIEBABICAIF SN, BEMNSRFL TEL
REHR =T B,

GPSESYIalL—9%ERAULLHERRTE. KVRATLICEL>T10emDBETEESEEZ )7
WHALTEHRATESR L2 BB TE

1. [FL®IC
BATRFLEGPSESICIE. BEASE. BR. ARRE, BEUE— VIV JICEERERN
ZLEENTWVDE, COEIRESHRAIZ. GPSBREESRETINARIT A UL —5F—%1EH
LTWBEEBZ B ENTED, FAMRTIE. CDKS57% GPS REHR%E U PIVE A L TRIBOTEER, /)
BITHEE N GPS ZERDERZBHE L TS,

INETOWMETIE. V7 bY o PERENEBV-ENIBICK > T GPS REERDBET> TE T
VIMDIPR—ADZE#IE. FRENS . ZIVTY XLORERICENTH B0 WIBEEHICRFH
HY., VPIWIALTOESUNBILRETH .



ZZ T, AARTIE. GPS REBRESDOUPIIA LAEBEBEEL. ZORRTSv b T7r—LE
UTNAMURU T GPS ZE# %A L -o NAMURU T GPS Z{=#(3. FPGA Z#~N—R & U T=ZREREXE
IS GPS ZEWTHY. Z2ON70OV IV RERBL TS, AARTIE. RRIZZEAEXIICDZEH
ELIESOARRDT APV THRERICHIETEZET. —ADFPUTHEZEEROHAC, b
D—ADTUTHERGHROERBICFAL TWS,

GPSESYIalL—9%ZERAULLHERRTE. KVRATLICEL>T10emDBETEESEZ )7
WHALTEHRATES L2 BB TE T

2. GPS REFEEMABULINARIT 4 OL—45—

KR TIE. GPS REVEZEREZFICBASEDITAICHAT S 2B LTS, GPS FHEN
SEEBBEREBETRIAL THEBREREDEAPHNERES d BEMAEELTEE. &
ANSFPYTFHFETOBEhIZRATKROSN S,

d
T 2.sinE M

E5IC, PrTFOBMERE, EFERZAVTRERD GPS AUICK > TRDBZENTE B, 7V
THOMMEREE, K () &WUKRDIBEE TOMHERHNI S, RASKETOBESELZELET LN
TZ 2,

X &Y. GPS REVEZEHOEAED (FRAXTRIT I EMNTE S,

D=2hsinE+b+¢ (2)

CIT bIINAPRIBE. - FHBHDITH D,

R (2) ICBNT. RHIEHLRIRET. SEEABOLEEECERT D/\—R IV 7/\A1 PR TH >,
CON—FIT7NAPRE. ZEHEETIHINEEETHY . COERBAREICI>TERICF v
DI =y arhoJRETH B, LT To AV AT LIZNA PRIEE b #BEAND/NS X—HE LTRSS
CENTED, 7. BEMBER. BFBICIIAIBREZELMEXAYE—KUKRDBZ L
NTE. CTESHBAD/INTA—5 E12B,

I5IC, GPSESIE—MICEBERICHUNITZCENTESRH. RNZFEZEZAVB LT, 8BE
BADEERRIMEL. SEhDHTERELZBRLILEZIENTE S, LWE. NBORIENFIFATES
Eg3E. BARRRIEIRADEILIARBATRI LN TE S,

D, -b 2sin E, £
M |= M h+| M

D, -b 2sinE Ey 3

d a

RNFEICKY., SEhDEEEBIIRATERHSN B,
h= (aTa)flaTd (4)



3. NAMURU T GPS 3{S#

AR TZERERO TSV b T —LEUTERULNAMURU I GPS ZE#(F. 7—XMSU7P
@ University of New South Wales [C &k > TRHRE SN FPGA ZX—R & LT GPS ZE# Tdh %, GPS
ESNIB%THHERESSR E D verilog HOL O— RN\ A =72V —RELTRAEEINTE Y, 21— —H'8
BICRBEDOESIBREZEBINT 5 ENTES,

Ffco NAMURU T GPs ZE#(L. —RARMCOREHE L THEESNTSY, 2070 IR
EREL TS, AARTIE. RREZABRHEDZEEE L1 BSOAREDT 2 7IVP > T2 EHK
ICMET B E T, —ADPUTHE2EBEEOHAIC. HL5—FD7 T HE2REEOEANICFIAL TL
Bo

E5IC, TNETORRTHAEL - GPS REDREFVANDESVIBZ IV TY XL TH S DDM (delay-
Doppler mapping) ZXEKET D ET. UPIVIALTOBESESANZREL TS,

4. GPSESY I alL —4IC&2ERAR

NAMURU I GPS ZE#ICRKEL fc GPS RENRNDESIIBHAEEAREILT B DIC.GPSES> I al—
SEFBU-BERBEERMEL 2. SEFMAL - GSS7700 GPSESY I aL—4(3. Z2DESHEHR—
PaFoTHY., —ATEEREZ. bI)—ATREREERT 2 ENTRETH S,

COEBERRTIE. MBEICEDIRGFNREAZERT B7-HIC. @Eh%E300m &LT, £ BB
TORHICLBDESHRENETZERRT 570, RFBDESEBEFEZEICKHL T5 BEIEELT
AP

AEEHARICBEIFTBDV PN A LTOBESEKERREZR 1ICTRT, COEIICHASINTEREFR
DT 4D2THY, ThonsHK @) ZAVTEESEZEEL TWS, CORRBRLY. SOREEL
TeREDREVAIZERE, 910 cm DBETBESEZ Y 7ZIVIA LTERATEIZENTRETHD &N

RTET,

Sea Height [m]

Time [min]

1 GPSESYIal—4%RAVWVBEaEHIRROER
5. &8

KRR TIE, FPGAN—RD GPS ZEHBAR TS v N 72 —LT#HS NAMURU 1 GPS Z{E# % US
TBZET, GPS REBREZFIALTY PV IA LTEASEZSATERINARIT AL —F—%F
FHUTo MBENSDEBABIRLI-GPSESYIaL—FICL3HERBRTIL, BASELZH 10cm



DEETHATEZZ ENEETE .
GPS ESDOXRMBZFAL IcEBELY. GHRAOL —F—DKiMiZICALILEBFANA X—
VID SHROFBETH B,

RBEES P2009-5
= %E?%ﬁz#—A%mutémﬁDv—ﬁmw%ﬁﬁﬁﬁwi@95:&—
v3ars
HRE (FAB) BEHA (FERXZ70VT 4P AT 14 WIVIZRRBERE )
BHHE JT. AU ZRX>T7 43
(Abstract)

Numerical solutions of of electromagnetic wave scattering often reduce their accuracy due to
numerical diffusion.generated by the hyperbolic equation in Maxwell’s equation. Cubic interporation
was applied to solve the hyperbolic equation in order to reduce numerical diffusion. With careful
technique to reduce numerical instabilities generated at higher gradient region, sucessesful
results were obtained for preparation of future ground surface censing using electromagnetic wave

scattering.
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(Abstract)

CP-SAR Area-Confirmation Camera (ACC) is developed as the on-board camera for deciding the
observation aria of CP-SAR on small satellite. Examination of specifications for the ACC is based on
the orbit parameters of the small satellite and CP-SAR specifications (i.e. ground resolution, azimuth
axis and so on).

We constructed the bread board test system by commercial parts of detector and lenses, and mainly
obtained the MTF as image performances of model-ACC.

The result of image performance was not so better rather than which we assumed from
specifications of detector and of lenses on catalogue. It may be occurred by chromatic aberration
of lenses, because we tested the model-ACC under the monochromatic condition. However, we
considered to obtain the design policy based on these results for the onboard ACC as both area-

confirmation and earth observations.
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(Abstract)

We tried to retrieve the atmospheric temperature profile with the high resolution spectral data
from the Fourier Transform Spectrometer (TANSO/FTS) aboard GOSAT that was launched by JAXA
in February 2009. We use three data: on the west North-America coast, April 6th; on the North
Atlantic Ocean, May 1st; on the Antarctic, April 6th. We use the LBLRTM cord for orderly calculation
of radiative transfer process and apply Rodger’s method (maximum likelihood method). The initial
atmospheric temperature profile is the US Standard Atmosphere. We can get an appropriate solution
of atmospheric temperature profile for the North Atlantic Ocean and the final obtained profile is very
near to the US Standard. In other two cases, we encountered divergences. We are afraid that Rodger’s
method can be applied only for the cases which are very close to the initial condition. We will try the

new optimum method which is based on the least square error, next time.
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(Abstract)

Signal processing for microsatellites 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). However, FFT
computation for large amounts of data on FPGAs requires large amounts of FPGA resources.
Unfortunately, large scale FPGAs with large amounts of resources are very expensive. This paper
presents a low cost construction of signal processing system for CP-SAR using multiple inexpensive

FPGA boards with not large amounts of resources.
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(Abstract)

We investigate the spatial distribution of the fogs in Japan, using the satellite data (MTSAT), live
camera, and visibility data. Additionally, numerical simulations of the fog events are conducted by
the Weather Research and Forecasting (WRF) model. Results are as follows.

On June 19 2009, a large scale fog event was occurred in Japan. Satellite data from the MTSAT-IR1
and —IR4 captures this event, which indicates this data set is useful for large-scale fog events. The
WRF model does not simulate the fogs but low level clouds. From this, potentially the WRF model
has a performance to simulate such a large-scale fog event.

On December 18 2008, a small scale fog event was occurred in the inland basin areas. However,



both of the MTSAT and WRF cannot capture this event.
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(Abstract)

Mechanism of Asian dust outbreaks in the Taklimakan and Gobi Deserts was studied by numerical
simulation and analyses of meteorological and remote sensing data in the present study.
Using the aerosol sampling, TOMS Aerosol Index and lidar observations, the total amount of the dust
in the Taklimakan Desert is estimated 200 Gg during the background condition, and 400 - 800 Gg
during the dust event in April 2004. In addition, factors controlling the dust outbreaks in the Gobi
Desert are discussed by analyzing anomalies of strong wind days, precipitation and NDVI.

Combining backscatter profiles of ground-based lidar and CALIOP, lidar ratio (extinction to
backscattering ratio) was retrieved for 532nm and 1064nm wavelengths by using performance
function that minimizing the difference between ground-based lidar and CALIOP for backscattering
coefficient. Aerosols and clouds are classified into boundary-layer dust, free tropospheric dust and
cirrus cloud, using the relationship between color ratio and 532nm backscattering coefficient.

Influence of global warming on dust outbreaks was studied by the downscaling global warming

simulation with a regional atmosphere model WRF.
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(Abstract)

The purpose of this study is to investigate and clarify the characteristic of microwave scattering
due to snow and ice on road. These results will be used for development of the microwave sensor
which will be applied to the road-surface condition monitoring of the road maintenance operation in
winter season. This year, we measured the microwave scattering form snow and densification on road,
and analyzed the results to investigate the characteristic of microwave scattering due to snow and
ice. Referring to observation results past year and comparisons with the characteristics of natural

snow, physical characteristics of snow on a road surface were discussed.
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(Abstract)

Envisat/ASAR-derived offshore mean wind speed and energy density fields in the coastal water
around Shirahama, Japan are validated with those from the mesoscale model WRF and in situ
measurements. 49 ASAR scenes from February 2003 to March 2008 are used to derive Weibull mean
wind speed and energy density fields. Large differences are seen between WRF-simulated and ASAR-
derived energy density fields because the energy density is proportional to the third power of wind
speed. High energy density areas southeast of Shirahama along the coast are found in both WRF-
simulated and ASAR-derived energy density fields.
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(Abstract)

The goal of this research is to generate global composite data of the geostationary satellites and
contribute to climate and environmental researches. In this fiscal year, a vicarious cali-bration
technique to compose visible images had been developed. In this technique, visible calibration
coefficients of geostationary satellite are estimated from the observations and the calculations
simulated by a radiative transfer model. The coefficients were derived properly by the technique
for GMS-5, METEOSAT-5/7 and GOES-8/10. Also the global solar flux prod-uct, which was
experimentally generated by compositing each satellite’s visible data cali-brated by applying the
technique seemed to be reasonable. Therefore the calibration coeffi-cients of each satellite were

considered to be appropriate.
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(Abstract)

Bidirectional reflection was investigated with the airborne-observed data and satellite
measurements. This study aims to apply satellite data for analyzing the land surface heat budget
which includes an urban area. Bidirectional reflection was evaluated by comparing the two albedo
estimates; one is measured by the onboard sensor with hemispheric FOV, another is measured by
LANDSAT-5 which has narrower FOV than the former. Ishikari plain with Sapporo city area was
chosen for our analysis. LANDSAT image was acquired at 09:37 LST with 3 degrees nadir angle.
The ratio of two albedos which indicates degree of anisotropy do not has clear relationship between
the building structures. However, some defects seem to be included in our analysis; the spectrum
model for albedo evaluation could not be adequate, and we have to validate our result to get the final

conclusion.
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(Abstract)

The purpose of this research is to examine the ground-based method for measuring Asian dust
(yellow sand) particles and elucidate their influence on allergic diseases such as the pollen allergy.

Although Asian dust measurements including lidar and satellite observations are widely conducted, it



is needed to establish reliable methodology based on ground measurements in order to evaluate their
influence on human health problems. Our group has made measurements of pollen particles from sugi
(Cryptomeria japonica) and hinoki (Chamaecyparis obtusa) using a particle sensor that is capable
of capturing particles with diameters between 10 and 40 um. It has been found that unusual noise
appears in the sensor readout during the outbreak of heavy dust events, though the mode diameters
of Asian dust particles are normally estimated to be around 3-5 wm . Thus, in the present research,
we have extended the detection range of the sensor down to 5 tm. At this moment the comparison
is being made between the results of ground sampling and lidar/atmospheric measurements using
the data taken during the events in this spring. In the future we hope to establish a “discrimination
matrix” method from the pollen-dust sensor, and comparison will be made between the result of the

sensor measurement and various clinical findings.
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(Abstract)

The purposes of this study were to develop the soil moisture measurement algorithm of satellites
(AMSR-E, SMOS etc.)and then to investigate surface soil moisture and surface temperature. So, we
tried to improve the soil moisture measurement algorithm of AMSR-E in consideration for monthly
vegetation change and to make a validation of it using the ground-based data of soil moisture in some
countries in Asia. As a result, we obtained good results of the validation for the improved algorithm

(Koike 5.34) which can estimate more accurate soil moisture.
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(Abstract)

MODIS true-color images are shared on many internet sites and these images provide us powerful
information to understand a variety of atmospheric phenomena. However problems remain in the
image domains, the times to update, and the years of archive. In our subject, we built up a system,
which creates near real-time MODIS true color images in East Asia (Northwest corner : 60N, 65E,
Southeast corner: 20N, 155E) for the purpose of monitoring dust events and we archived images for
the period of recent about eight years.

In our system we use images shared in MODIS Rapid Response System (hereafter MRRS) (http://
rapidfire.sci.gsfc.nasa.gov/) as original data. The MRRS images are updated in near real-time and
this is a major advantage in monitoring atmospheric phenomena. However the domain of MRRS
images is small (swath width 2330 km by 5-minute granule (about 2030 km)) and the images are

projected on a coordinate system along the satellites orbit. These are disadvantages in monitoring



extensive atmospheric phenomena such as dust events in East Asia. To overcome these problems, our
system has a function of resampling into the latitude-longitude coordinate system using MODO03 and
MYDO03 products which contain geolocation information of each pixel, and the system creates mosaic
images in the domain of East Asia.

As an example of application of the true-color images of our system, we overlaid present weather
of SYNOP report of World Meteorological Organization (WMO). On the overlaid images, if surface
weather observatories are located, we can know the dust distribution even though they are under
cloud. These overlaid images show the relation between dust distributions and cold front systems

which can recognized from cloud distributions.
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(Abstract)

Lidars provide us with powerful tools for the remote sensing of clouds. When the polarized laser
beam of a lidar is scattered by water particles in a cloud, the polarization as well as the resulting
image intensity is strongly affected by the size distribution of water droplets. In order to extract the
multiple scattering information from such an image, a code based on the Monte Carlo calculation
has been developed. Since the previous treatment was limited to the analysis of signals only from
the cloud bottom, here we extend the treatment, on the basis of the bistatic configuration and
consideration of the Stokes vectors, so that the multiple scattering can be considered also within
the cloud. More precisely, the distribution of droplet radii is divided into 30 bins from 0.1 to 30 um.
While typically 10° photons are injected from the bottom part of the could, the collision history of
n-th scattering particle is considered in accordance with the overall Mie-scattering angular patterns
appropriately weighted for each droplet size. The polarization is calculated using the Mueller matrix
composed of Stokes vector characterizing each scattering event. In the future work we will apply the
technique to analyze the bistatic lidar signals of the Ashra telescope and related image measured by

laser beams hitting lower clouds in the troposphere.
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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.
Accurate baselines of PALSAR from only the orbital information of ALOS that installs GPS were
verified last year. In this work, 2 by 2 scenes in the Yamato Mountains, Antarctica were processed,
and differences of interferometric phases between adjacent frames and paths are evaluated. Some
differences due to a baseline error possibly appear in an overlapped area between adjacent paths
because of different time of the data acquisition. However, the differences are within only one fringe

cycle. Possibility of automatic processing and mapping of large areas using many scenes is shown.
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(Abstract)

The 9th symposium on Environmental Change in Xinjinag Uyghur, China" held in Chiba university
sponsored by CEReS, Chiba University on 23,February, 2009.

Program

1. Estimation of the salinization soils in the northern Tarim Basin in China using thermal infrared
satellite data

(Ayshamgul Wayit, Kumamoto University)

2. Spatial variation in surface dust on glaciers in The Tienshan Mountains, Xinjiang, China derived
from Satellite image (Gulijianati Abak, CEReS, Chiba University)

Panel discussion

3. Review: Recent land degradation process of oases in marginal Taklimakan Desert derived from
satellite Images (T. Ishiyama, CEReS, Chiba University)

4. The problem of soil salinity deposit and agricultural water management in northern part of
Taklamakan Desert. (Tadao Yamamoto, Hokkaido University)

5. The change of agriculture by human activities in Aral in Xinjiang uyghur derived from Satellite



Data. (Fumi Furusawa, Nara Women’s University)

Ayshamgul reported that the surface temperature estimated based on the correlation with DN
value of satellite data and the in situ. Guljianati reported that in glaciers ablation area of Kalik
Mounatain glaciers, eastern Tienshan, surface mean reflectance for Landsat TM visible band
ranged from 0.25 to 0.37. The area of below mean surface reflectance was 37% of total glaciers area.
Depending on mean surface reflectance level glaciers classified into 3 types. Those are consists with
SRTM DEM data results. Comparing to previous study, it can be understood that glaciers area
changes effected by glaciers surface reflectance; glaciers surface reflectance spatial variations has
not effected by glaciers elevation. Glacier surface reflectance level likely to glacier surface dust level.
Since glaciers surrounded by vast deserts, so glacial surface reflectance variations considered may be
due to wind-blown dust.

Ishiyama reported the land degradation process in the oases marginal Taklimakan Desert in were
examined by means of satellite data for the past 40 years. The analysis led to, the following results.
The vegetation regions have been continuously expanded in the oases at the northern edge. The
land was converted changed from a barren field to a cotton 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 soil. This eventually
degraded the farm land that became the source region of the dust storm.

Also, Yamamoto described about the problem of soil salinity deposit and agricultural water
management in northern part of Taklamakan Desert, recently not a few farmlands in many oases
in Taklimakan Desert are suffering from saline deposit. It is considered that the use of the water
supplied from the irrigation system is one of the major causes. It should be pointed out however that
the suffered areas are concentrated to comparatively narrow areas in oases.

Furusawa reported that the land cover changes around Aral oasis were examined by means of
Landsat satellite data for the past 44 years. The farmland have been continuously expanded with the

construction of the water channel around Aral.
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1BEDYARIFPERETERASHEIN, BFEFR. BRIESZEIUCHERANALN S DIBFEES.
BRELEESUZKDSNEBETHNREL EXRERDT

YURI DI LREERL T, SEROMRFBNTHN. CEReSOMAMRE LFT S &L\ S BEEN
FERINFEEBIOND, Y VRIVLPOBRIKIRICEReS DRDARIEHADA > Ty bELT
BERTH O b, OBy a > ORKRENMT  http://www 2 .cr.chiba-u.jp/symp2009/ D FO7%
SLBMNSRBZENTEXT,

BRERZSCYVRY Y LBNE

— 123 —



* CEReS MDA N, fhEES

20096 838

CEReS MY~ (CEReS Colloquium)
16:00-17:30 on June 3, 2009
CEReS meeting room (1F)

Dr. Mahmudur Rahman

Bangladesh Space Research & Remote Sensing Organization and JSPS S ey S

—__

researcher at CEReS _‘
BIFEEE  EUMETSAT D
Johannes Schmetz X

Abstract
The presentation will include a series of case studies of SAR application in forestry and geology.

The study areas are located in different geographical locations mostly located in the tropical forest
ecosystem except one that is located in sub-Saharan Africa. Forest/land cover map of south-eastern
Bangladesh was prepared using JERS-1 and ALOS PALSAR data. ALOS PALSAR and SIR-C data
were used for tropical deforestation studies in Brazilian Amazon forest. Tropical forest biomass
was estimated using ALOS PALSAR data acquired in different polarizations, incidence angles and
seasons. Image fusion techniques were applied for surface and sub-surface feature mapping in a
desert environment of Eastern Sahara. The study used SIR-C and Landsat ETM+ data and explored

suitable fusion technique for geological feature mapping.

20094118208
CEReS MY~ (CEReS Colloquium)
16:00-17:30 on November 20, 2009

CEReS 102 seminar room

Dr. Naoko Saitoh (ZEHE&&F)

FEREREBEUE— MV IV ITRELH5— BH

[N\IHZ2ZAVLAKRRENE -HEBZ V> BIRE & thIkEEL -

Research of atmospheric environment based on satellite remote sensing - ozone depletion in the

stratosphere and global climate change

Abstract

ANIHET—5%2FALIRER - WRBAKKREMRARICOVWTEEEIT O, AI¥E. KRELHEB
YV BHIERES|IZEC TIRMBEE (PSCs) DENREIC DL\ T, ADEOS/ADEOS-|I FI2IEH D ILAS/ILAS-
NEeErY—Z2RAVWTEMLEREZ. BFE BEMRARGANCELL HRYDEE GOSAT Z187%F
U7-CO2® CHABEERBIY I aL—> 3>, A5(ICGOSAT TREICIEINTZARI MIVTF—4 %A
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201053498
CEReS MY~ (CEReS Colloquium)
16:00-17:00 on March 9, 2010

CEReS 102 seminar room

Prof. Riri Fitri Sari
Department of Electrical Engineering, Faculty of Engineering, University of Indonesia
Title :Cloud computing and protocol engineering ; Delivering computing in the age of social

networking

Abstract

This talk reviews Cloud Computing and Protocol Engineering which enable the emergence of
different services and business approaches worldwide. Some computing paradigms have promised to
deliver computing power to the user which include parallel processing, distributed computing, Grid
computing, P2P computing, and more recently Cloud computing. Cloud computing emerged in the last
three years as the children of web 2.0 era, which enable businesses and users to access infrastructure,
platform, and software (application) as services, from anywhere in the world on demand. This talk
will also cover Internet 3.0 and the future of the convergence of information technology and its

services.

2010438294
CEReS MDA AN (CEReS Colloquium)
16:00-17:00 on March 29, 2010

CEReS 102 seminar room

Prof. Baharuddin Nurkin
Professor in Forest Resources and Environmental Management, Hasanuddin University, Makassar,
Indonesia

Title : Upland Resource Development and Its Environmental Impacts on The Jeneberang Watershed *)

Abstract

More than 60% of the Sulawesi island is covered by hilly and mountainous land area. Land
resources in these region provide potential for agriculture and recreational development. High
demand for land for agricultural commodity expansion such as coffee and potato has pushed local
people to occupy protected forests. Illegal cutting threat remaining small area of original mountain
forests. Expansion of new settlements and recreational facilities with uncontrolled housing

and cottages development has been noticeable in the last ten years. Current issues confronting
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management of the upland resources utilization and environmental impacts include an increasingly
need to maintain water yields and to prevent soil erosion and sedimentation. The Jeneberang case
study prepared by the Environmental Study Center of Hasanuddin University identified soil loss
and degradation, pressure on mountain forests and rapid development impacts of resorts and
recreational areas as three major environmental problems of the uplands. Jeneberang environmental
problem has reflected land and forest resources degradation and their impacts on ecological, and
long term sustainable economic in most upland region in Indonesia particularly in the island of
Sulawesi. Those problems are related to and cannot be separated from the pursuit, implementation
and results of so-called “development” involving planners, related agencies and upland communities.
This paper discusses an overview of the status, nature and trends in upland resources utilization,
followed by a discussion of upland community development and economic as related to the three
major environmental problems. Suggestion of alternative approaches and policy assessment that may

improve upland management for sustainable landuse utilization and environment are provided.

*) This paper is a chapter of book: From Sky to Sea: Environmental Management in Sulawesi (Babcock, T.B;
S.Wismer, and B.Nurkin Eds. 2005). Published by Department of Geography, University of Waterloo, Canada.
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