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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 analy-
ses of various targets including vegetation and atmosphere. In this way this program aims at the in-
novation 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 sen-
Sors.

* 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 in-
dex.

<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 re-
gional 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 sat-
ellites.

* 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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1.1.2.3. MAX-DOAS [C X ZRRMEBMDETA 1 (2) RBULREXARIML (b)) XU (c) HEHY
BENED ERINMBEDENDT7 1 vT 4T  (d) NO, DISLEDRKEE(L
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DREERT,
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BEETHEIUROBAT -5 AL, BESTRREH VR KO THENR. ERXNZEZHNET 5,
FERMEFICH WV TIIHBEERZFALULINA I RAEEZIV IV XL (TTICHESNTNELD) 28
Y%, FMETE. VRIBEXUSIZAVWTHEMROANT ISA X %175 CCTHRMOATISA XL
FVRIBEIUVSIICE>TRBITE S, RMBEICKERT /MY (1 7O EE BT 5, BT /M
YA TIRET 2R 94A TIEICREL., N AR AEEEZIT Do

T3 L LICRL DI HEAXIEADELICEL BT  ERNRFARDEZL TH D, B FMEA
AL VBORTRENDRHEXRLNEH Sh., ROBYFKICEA—RINRORFENAS VED[TRS
NERFBABBLILET D, COEE, KT BRORENTRINZELZZNZENPI P2, P3 &
T2& PIRETHARDOEZ S ZRU. P2 IIEBORSITRNHESTRRICKZER. P3 IIHEHKE
(NDVIICABHE T B) 2T, CNOH3DDNSX—=9ZAVLEH (1) PR EDLAFITYKRTIIN
AFRAERBTEZENINETOMRTHESHICRE>TVS, LHLANS. COATIIHRMS
ATICERETBHREBCEIA TRIICHET DRENDH D, LI >T. FMIATTEDCERAT—
HICE>TREV TWLKERZTOLENH B, ZDTH. FARTIIRBNRHRMS 1 TORBCE -
T RLBBIBFMIATICEITBCaRODBLENDH D, ULHLENS, ETOHRMIA T2RBT B
EIZTTTETH B, £ T, CZRELTBIET IR T BLENDH Y. COETIVEREIRICEIEL
TLWEHEREZR LS E S,
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: brightness P1 |
: depth, roughness P2 :
: vegetation coverage :
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Ffee X (1) THWSPL P2, PRREEA—BARKTH>TH, BAIDA XM VICK>TEIILT B,
ULTehto T RIED SCGLUERBAIICK > TS SN B RFXRZERAD C LIFHRT, BEDHRD 7 X
b UICHRBE L RBORFAXRZAVIULENH B,
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BREREZRODIVENH D, COTETIVEDT-OICEBOBMRTEEBLEZARY ML EBBRERNDS
BRFZ>IaL—bFTBIENTRERY I aL—4 (BIRS) %#BIHEL T

1.1.3.1.2. ABILLT-RFARERDBZ1-HODBRF I 2L — 5 DFAFE

TTICHRBALLEK SIS, KARTHETZNA A ZAHEZIVITY AALIE, BRBZ2HAETHIAINT
RERT—59% B EICHEEZTI. LHL. CTTHWSB P P2, P3 &LV 3DM/\5 X—%(3 Sun-
Target-Sensor V4 X M UNBLBNIEER >T=B%ETRT, LA >T. RAT—INSKOTREX%
ZDFFANWBRIENERT. BEDI A XM VICHIFBREDRHKRICHKRIBILL. A—FHFDHETD
P1. P2, P3 ZAWRIFIIEESIR,

ZZT. 1) THEINTEFMIA TTEICBRF #HEL. BEDIVZ XM VICHBIF 2 RERFEE
SHETBODBRF I aL—9DNBEER D, AR TIEIFTMIA TTEDBRF 2BIRT 57-HD
VI —YOREETI. BE. HEEK (HASTUHK) 2X/RELT. BERBOFKRT—4 (Dig
tal Surface Model : DSM) & DHDZAMABBARY MIVT—4hHNIL. BRF #SREICEIRT S
YXal—% (BRS) NI TICERL TS, COVIaL—FERBIETHEMIA TT LD BRF %
BRTBCEETRLBS LD, UTICBRSHEBEERIEICAW T —FIG EREIBRICOVTER S,

1.1.3.1.3. AV D TH—8A&/N\A 7 AHEERBR

R 22898 13805 23 BE T, BEIUREMTA. RIMRESHARA. LREREBRZHEM. &£
MBFEL DR H%ER/T. SLTSHOP AV YREETIHRBICEIFT AT URKICEWTAYIDY
H—EEEREL . B 1.1.3.1.3-1. [CH A MuIBETTS
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Helicopter Observation area (Fujiyoshida site)

1.1.3.1.3-2. EXEBEYA MIHIFBIAVITHI—T754 MEARR

1.1.3.1.3-8. [ENVERIC K > TEFLI.EXLEBY A h D DSM %27~ ¥,

1.1.3.1.3.-3. ELXSBY A b 7HT UMD DSM

NETHRELTWB/N\SETA NDERBRBIFICLD/NAFIIAZEHO#EE (P1. P2, P3ZAHL
TEHELBD) & AEESTIAETHRELELDSMEBWLWTY I al—F U P, P2, P3H 53K
BTF=N\A ZRADBEMFEER 1.1.3.1.3.-4. [CTR T,

COENRTEIIC, ETABTRELLRUAIRIMNIVEDSMOSEBEY A XM VICBIFS P,
P2, P3%Ebe®, ZIHOHELIENAZRRAEIKRADNA ZIZAEBD THEVMEZTRL TSI &N
Hhd, E5IC. CTTAHWECER/N\NSEYA DAY IYMDSKDHILELEDZRALNTWLNSH, &
BRBEATA MCHVWTH, A—BRETHNIE/NA T REENTRERC L ZRL TV B,



Biomass Estimation Result for Larch forest
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1.1.3.2. KA ML REBAZOF I b PIVTY XLORAFKEREE (RZEH. RERS). NFAF)
(B89)
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WICEBRMUB DI A BHMUVVEEREE. KA ML REE] OFPINITIVXLORFEEREIEEZTOI L
ZBHEL TS,
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IPCC M5 4 REHMIMSBD X & HICENIE, HIKREBLIZT TICHRPOBREHMBICEEERIZLT
LB &S (Climate Change, 2007), &iFTl& 2002, 2006 FICA—X M SU P, 2008 FEICERBEYD
RGEETHB7IESF, 2010 FCIFOY PHEFRNEEBICREON. RIFVEIK[ELRRELZ
(F7co ZTT. THHDOMBICHIFE[REEN KA BRI TE DK SITIRZ SNDDHNARNTH T,

9. 2006 — 2010 &£ Terra/MODIS T —# Z L\, HERSEDKZ b L XHEE WST (Water
Stress Trend) Z&H U e KROTFIKR ML MA@ WST ) 2006 — 2010 F5 -8 BICHIFTBEZEAD
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OY7HLVZDREDKZ kL 8B WST DIREREBHSIMEZTL TWBZ LD ND, CDE
OY7TlE, BHROLEBEVINTRERBEIMEAL T BYMEESENELAA. BYELO—FFELRE
BH SN T,

1.1.3.2-2. (a) ICKE R & USDA (United States Department of Agriculture, Atto//www.
usda.gov/wps/portal/usda/usdahome) NNRE L -HRO/NEREEESR. £ B 1.1.2.2.2b. (B) (CO
Y7RETHKA ML ZEE WST ORRINE(LZETT, OV 7IINEDETREEBTHY., It
BTHbHd. 5. OO 7HAIF 2010 FED/NEEES% 8000 5 — 9000 A t [C5IE LIFBETET
Hoteh. CHOEBRENTEERIT TREDNZIREE(L 4300 5 — 4400 K5 t [ClEFX W, BIFKY
 30%:E CHRL feo MFAIICROS 7, BINUP, PRINUP RIRUP, @ROD7PICHS
TKRA ML RMBE WST DEERINBILZRARTAD L, BOY P, BRODPICHIFS 2010 FOKX b
L @@ WST [t 3L U HE <. MNOXFFELY LFIMEICTR > TWT, RIL. EBHEEN
RKEN>ICEERHE S,

[ Water Stress Trend (WST)
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1.1.3.2-2. (a) HRONEZEESE CKEERFEE USDA (United States Department of Agriculture,
http://www.usda.gov/wps/portal/usda/usdahome)), (b) Terra/MODIS F—4 M5 &
HUEOYPREMBICHIFBKR L BB WST (Water Stress Trend) DBERFIZ{L

E5IC, KRAMLZBEEADBERAME LWL CARBEHIC, KR ML REOEFKES KUV TEKS
D3R U Teo

1.1.3.2-3.1C2010F 7 — 10 B®D Terra/MODIS T—# NS EHE L0V PRMDIKA ML A8
BNABOFE L FREREE. HIUVKERFE - BHNRFHS USDA-FAS-OGA (United States De-
partment of Agriculture, Foreign Agricultural Service, Office of Global Analysis, http://www.pecad.
fas.usda.gov/) DRE U TBEKEBE HBKDDDHRZTT, KA ML RIBE WST EEKEZLLRT
& WADHFELLKHEL TVWB T e B, BKENDRVVZEITIZKZ b L XE@E WST 35
\MEZRL TWBH, BFKENIER D (MHES) LEWVMBICEDY, BT EDEZBRELCRBORE
KRZERVERFETIRAL T D, TIBKDE. KR L RE@WST PEKEDHHE L <HEL TS
B KA ML ZMEB WST [CENR D & BKENEIL U TSBADRIEHFEV, TIBKDDEENICZ[FKE
DNE U TSSO D RBIRENKRE CEET B, THICKBKRL L L THBRBREZMRT 2UEND
%o SEROBMARICEVTSIZHMEIFMLMBNEITOFETDH D,
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BOFHE, 20002010 FNRBOFHEICHT pELREEE. KDRHS - BHES
/& USDA-FAS-OGA h\$R&E T BKE. TIEKD DN (United States Department of
Agriculture, Foreign Agricultural Service, Office of Global Analysis, Atto.//www.pecad.
fas.usda.gov/)

1.1.4. GOSAT BAFAt F—DSD—EIL-ER (N,0) BHOIREMDREY FEEEET)

GOSAT (Greenhouse Gases Observing Satelite ; F1BWLWIEX) (&, IR TREABMGNICSEED
RAZREZBAT B ZBHNEL THRESNBETHY., BEMNRARDREZANZ7—UINK
£t TANSO-FTS (Thermal and Near Infrared Sensor for Carbon Observations) %##&L T\\%, 5
FEIL. TANSOFTS DEARINERT (556 ~ 14.3um) ICSFEFNZ—BILZEER (N,O) Ov 1R
IRE (PiLiEk 128491 cn™ ') NSREPON,OBEABEHTEI ENTETH INMRFTEITo T,
N,ODvV 1 RIRFED—EIEIX I UICLBBRINFEELD>TWNS, N,ODV 1 RIRFEDS5, XF~
DBIRUNHFNELR > TLARLEERF (1120~ 1220em™ ' 5 B 1.1.4-1. £ER) L BR > T\ 3 EEE
(1220 ~ 1340 cn™ ' ; ® 1.1.4-1. BR) OYIEFPUT5%HE L& T3, 1120~ 1220em™ ' Tl
N,OBENDY JFHIVHA TANSO-FTS DARY MIVEREL W LN ENS, COREHENS N,O B
Ex8ET2IEFRRTEELWENASHELR DT,
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ENTART M IVDS N,O BEZHA T, B 1.1.4-2. 12, BEINTN,OBEEBE 20° JEITHR
FHYUIRERET T, BHENTLN,ORER. EAXRMNICIEN,O RINRDZVILHEKTEL B> TH Y,
FICHE EISEL 770 hPa [UIEE TO N,O REDBENEIL. Mof&RAT—4 [shijima et al, 2009]
HNEBONTN,O BREBEANRE LV—HETRL. k2B, AARIIEREBRIFRFELEBED
2010 FEFEZEMRDERTH B)
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1.2. 70035402 BHRHEESTOII L
()

BRAEESTOTSLIET—IDEM. e, AREZE#ME LT £ICAKE - BEHORBMRLZHET
%, MWRS T—HIIBBRAUT —5. #HEHNT—5,. ARARELTORET—FTHB, £707
SLICBENDEELGMART —NIE. BI2T —HDHLE - AR RALRRBET —FDMERORVVUIEF
EOWIL. BRT—FEMEDT—IREBICLBIBETZFI U IFEOBR. SLUVBEET—IH5D
AR - BEEBREBEROMETH D, BB, KAT7OTS5LIECEReS L LTHEET—F R (VL 5tE#
F—HN—2EELER). HEY AT LDEMA (CEReS Gaia) [CBEICEHMET 3.

BHRHES 70T 5 LDOREAS KUPHERBRIIUTDEY TH B,

EHBR] (2-3%)

cBUESRBENRIRTO 10FEULDT—F Y b DEfE. RIE. SRILZITVN. ZNEDT—5%R
F923 (VL),

cBUESKKBET—H2PLEL T, BICHERGOEA - U —/NILHETRLRET —YICLBEE
R A REL. KRDY—LLRAEZIV Y JEEHTT 5,

cBEETIEIO—/VBIABBERT—Fty b, THBEET Sy ME MOESRERRICERR
Tty M ZE#RIRT B,

- NIRRT — S BERBHEB S X7 L CEReS Gaia DEAXRY R T LEBERT 3,

(FHABR] (65)

SIKEABET 5. EKICEBRMIKGUFE T —HSOER. RE. SELZREL. KREOY—
LLZEZY IV IORBE (RIEE) Z2RRT 3.

cV—LLRAEZH VI THEONLAREEHTOY I M ERBRIRE (FT—9RE. KRBLEF) IC
74 —=FN\v oL, KSBEME L EFRRDIBEEEZBILT B,

MRRRICEAET Z2HROMEZHNHXRNIMIBERB T — 5 28R - BT 52 X7 L CEReS Gaia
=BRNICERT %,

BBREETOT S L. HBVMOTOTS L, HEFA - HEMETESN T -5 Z22FHL. K&
REBHRURO—DODEMF 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 ex-
tracted 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 at mospheric /
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 vali-
dation, high-level analysis, and data publication.

* Feasibility study for the seamless monitoring of the atmosphere by means of comprehensive analy-
sis 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 interna-
tional geospatial data sharing system, “CEReS Gaia”, will promote terrestrial environmental re-

search by integrating existing data and research products through mutual comparison activities.

(EB1H70Y 10 b EDOIED

70V VM1 I BET-YICEBHIRREREEHORELE & ZDERRFN

7OV Hb3 i HET—HEMERARY b TV—IICXBHHRZDOFHBE AKR/NS X -5 DRPES)

VLZ70YIIb  ARZEME LY 54—DHREICKD [KIEZBHRICEAHZN—F VSRS MY (VL)
D] (FRL 19 FEN S ENE)

1.2.5. MHRRANDHSEME BISL L BLEME T — S B/RABY AT LOBR (BGREAED)
(£ : B8Y)

AMENENL, HRBEERESNICERT 2 ODMBLRET - s BE/HEY AT LEBRT B L
THz, HBLHT—sLE BRETF—F. HRT—5. AEARMRT 52 CHBEEEBEE LT
BOT—9NIETHD. BRI DVRATLIIROEBEH>TVS, 1) SHARENEEDT 5%
BT —9H3\VItDRARENT—H D LICEREOE THRIT I ENTES, 2) AV RTLTAH



ENTT—HIDTSVIERIZETHRDIZENTES, 3) T—IHBOHEBERKE IV —TANSE
HRFTT—YBICKETE D, 4) YRATLEBHAT BT —/\—(FBH L. EFIRICILIRTE 2,

Fle. BREINEVRTLENALU TROZDOOMEEITD, a) BIET—FEAVTESHEEIO—N
WEMIRE T — 5 %1k T %, b) BIET—H EABREAVTER - RE 7V 7DRIA 100 FRDIIREE
L RENICERT B, 5. AMRERZMREMHIET ERHAR (S) (KR : BB OXEZHET
KL TLV B,

(2010 FERERE]

IR T —YERHB Y AT LOERNGEEZZT L. VIMNVIPY AT LOERKRRIDREFEE
TV, B=NICA VA M=IVU Tz BT DV AT LORADRHITZ. HRREDHREICE > T user
friendly R AT LEZBETEETHY . ZORKEDH > THNHTT— 52 EB/HENMRESND,
DERICENWT, BEVRATLTIZ, - —DERIA 7. T—IDRRAL NI REEZERL THRETL
fETAIIHEENH B,

[a) BET—9%2RVEBEITO—/\IVLtRBET — 5 DIERL] ICBAL T BEED 6 BERD YT
O—/\iRTith#ZET—4 (GBP DISCover, Univ. of Maryland, MODIS 1-km Land cover, GLC2000,
Globcover, #i3kiti) OEREHEICKLBEETE (WA DMEETT LT e —MRICTO—/Nb
TEAEHBRH#EL ISR, Tlahs, g, > J/0—7, 8 BK. KFICHL TIBET—FH
SRIICHET 2 FEDHEET o1

[b) BI2T— % EABREAVR - RE7Z Y 7D&RIE 100 FRDIRBEZLDHEESHIERE] OWMRIC
BALT. AV RRIPEPLETEIRAPIVZDOABREAFL, T4 I94 XU T,

Ut ¥Rl 22 FEDOHEZHHVOMEER. HERESTEITE > THThN., R 24 FEICFESO
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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 devel-
opment to that of wide-range, practical utilization. Thus, it is absolutely needed for the environmen-
tal remote sensing community to establish the methodology of utilization of remote sensing for find-
ing, understanding, and solving various problems on both scientific and social bases. In view of such
background, this program (Program 3) aims at assigning important problems that must be solved on
national and global levels, integrating the results of satellite and ground-based observations, and re-
alizing 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 cli-

mate 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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Program 4 : Program for global warming and utilization of weather and ocean information (WNI Do-
nation Division)

More and more consequences of global warming are seen around the globe. In this research pro-
gram, we focus on research activities based on remote sensing and weather/oceanic information aim-
ing at elucidating the currently ongoing climate change trends as well as devising ways to cope with
and adapt to the resulting environmental problems. The relevant solutions are sought from the view-
point of the transportation and weather, in particular, thus strengthening the relation between the

environmental research using remote sensing techniques and various social activities.

<Targets during the period of this donation division>
+ Exploration of the northern ocean route.
+ Modal-shift approach to the domestic commercial logistics among the truck, coastal ferry ship,
train and air transportation - the holistic optimization by monitoring system.
+ Evaluation of effects of moored cargo ships using the atmospheric circulation model.
+ Monitoring of snow and ice coverage on roads using microwave remote sensing.
« Accumulation of atmospheric and climate parameters through satellite and ground-based observa-

tions in relation to the climate change.
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Carbon dioxide (CO2)

o
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4 CO2 Monitaring
Simple detecting system

adapting 20cm class parabolic refrector
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(Abstract)

CP-SAR Area-Confirmation Camera (ACC) has been developed as onboard camera for deciding the
observation area of CP-SAR on small satellite (SS). In this year, we also studied specifications for
observation camera (ObsCam) for earth observation, and measured the transmissivity of Band-Pass-
Filters (BPF) for the ObsCam. We listed and checked the communication methods for Unmanned Air
Vehicle (UAV) as pre-stage of SS.

We fabricated the low-cost BPF and measured transmissivity of these low-cost BPF in visible light
region. Results are as follows: cut-off characteristics were worse than ASTER sensor. Measured
values of the average transmissivity were sufficient for system SN.

We will study the accuracy of physical quantities with applying these BPF properties to the current
satellite images. This study will be carried over to subsequent years.

At the workshop, it was pointed out the problem of using public facilities in the commu-nication
system of mobile phones (3G, wireless LAN), we could extract a meaningful subject. We would like to

thank for useful discussion.
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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 this year, we designed a system, in which data FPGAs calculated are transferred to and
stored in on-board SSD drive through a compact PC. An analysis was provided, which indicates the
proposed system has a capability enough to be used in SAR signal processing system on UAV from
several viewpoints such as its operation time. In addition, the proposed system was experimentally

implemented on the FPGA boards and the compact PC which will be actually used on a UAV.

(=)

AREEMEOL —4 (CP-SAR) BHEHEAMZERICH L\ TITHI D Synthetic Aperture Rader (SAR)
ESRBICEVWTIFIRENT—FICHU. &RIC FFTENRBETIZEMNROON TS, ZD1=H
SAR ESMNIBY 2T LEBMIBIE L UL T, E3END Digital Signal Processer (DSP) NS iliFEDEL Field
Programmable Gate Array (FPGA) ADBITNRIKROOSN TN S, KFEEDOHRTIE, MEH L TRIE
UTeT—%% FPGA D SHERNICER U /B PC Z# B UL SSD ICEHX, &R T BV AT LZERE LT,
R RATLOMREZERNICETL. REBFOHEINSMEE L TOD SAR ESUEBTOMLERICHHR
HEEE BT I L ERUT, BRIC, RERREZTV. SEEHEIREL

Fass P2010-1 (—A%HAZE)
thegRE ERRA0OL — 9 AOERKREEL DI BB RAEIC K2 HE 2L —Y 3
>
tHEE FrE) KBEHE (FERFEIJOVTATFATAANVIZE5-)
BHEHE JT.AY RY>T7 43
(Abstract)

In order to investigate ground surface conditions using radar, precise numerical simulation
of the electromagnetic waves reflecting from the ground surface. Since Maxwell's equations are
convective equations, accurate numerical schemes for convective equations are required. On account
of numerical dissipation arising from the numerical simulation of convective equations, conditions
of the surface ground can not be distinguished from electromagnetic waves reflecting from the
ground surface. The cubic interpolation scheme was found to be effective for analyzing reflecting

electromagnetic waves. Although oblique reflections are affected by the numerical dissipations, the



cubic interporation schme accurately distinguished the electromagnetic wave reflecting from the
rugged ground surface having scale length similar to the electromagnetic wave length from that
reflecting from the flat ground surface The cubic interperation scheme required smaller grid numbers

than ordinary numerical schemes using higher order polynomial interporations.
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(Abstract)

Various research and measures against earthquakes in metropolitan areas have been undertaken
against direct-hit type of earthquakes, as in Kanto, Tokai-oki, and Tounankai plate-sliding.
Destruction and fires following earthquakes nevertheless remain matters of concern. The Tokyo
Metropolitan government specifies areas of severe danger, but still assumes the loss of many human
lives and huge economic damage. This study defines a model for life-risk potential and presents
solutions by identifying significant districts of risk using GIS and satellite remote sensing, and by
redeveloping those areas or building super quakeproof bridges for urgent refuge and evacuation

bridges for pedestrian exclusive use.
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(Abstract)

Small satellite is a new promising tool for space applications, both scientific and application fields.
Securing data communication system is very important in limited resources in small satellite. The
optimized antenna design could not fullfill the small satellite as CubeSat, therefore full data tranfer
could not realize in the mission. In this research, we held modelling and simulating the integrated
antenna and satellite body. We tried to explore the short way to simulate the satisfied antenna for
small satellite mission. We simulated the WNI-Sat's antenna. The simulation results compared to
antenna pattern of Engineering Model and found a good agreement. The antenna measurement did

in anechoic chamber of Center for Environmental Remote Sensing.
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(Abstract)

In Southern Kyushu 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)

For improvement the accuracy of the ground cover classification method with the ASTER spectral



library for MODIS imagery, a difference between the spectrum of vegetation member in the ASTER
spectral library and the spectrum of pixel from MODIS imagery. The cause of the classification error
was originate in reflectance of the short wavelength infrared band rather than reflectance in red
and near infrared band attributed characteristic of vegetation. For a solution of this error, new local
members Komugi (Wheat), Beet and Abashiri Soil and each mixel refrectance sampled statistically
from MODIS images were made an addition to our spectral library. As a result of comparison with
MODIS true color image and images classified two method s, the visible image obtained by the new
classification method with the member from sampled pixel in MODIS imagery was similar than the

member generated with only ASTER spectral library.
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WETRT, B2 mollisol DANRY MV, BRI 1 EBHET 2 ILFBDRARI MV THD, B2D
K ITEFRN EBRRAFNGADENRMEDNEEHC L > TERD AV NADNENBET B EHhHH -
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HEXRIC, JBANKETES ILFHIUVE—MNEIFS LU, IEEROMEDLIED 3EHEITHTL T
2010 FOBERISEERICI0BEEY > TV T LT, B3ICMODISBR&Y STV TEInt.
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TEE 10% DDOEMUIIVIVENZTSA TSV EBIEELT.
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4. BEHLUER

BI5(C 2010 6 B 13 BOERMED MODIS True color BIfR%RY, M6ICCNETONEZINT
DXLICKZRE5 ERABODBRERETRT, B7IC. 3ETENLEZA TIVICK2RBONERERE
MY, B6IMRSUICR7IF. HEBROAV/\DOORG%E RGB ICBEHTLELDTHD, CNFTH
NEOZMN>T. ZNZNORPICHFRTRUBEMFEEZR2E. R7HARKE6 LURKSICIUTVNEZ &
DM, COAVNEFARDBE, SETHERLIZILFE ASTER SA TS UPRLRERDFVTIE
TH D aridisol (FZIRTIE) EDIVEIVTHY. andisol EDI T EIVIZEN STz, aridisol HLEAIZ(Z
BWISRATHY., S CORBAOMBEMBORFARNG K RIRERERIAL. ChERBRLTESM4T
SUERBRTIVENDH D, . IPOETREINTMHFEIE, LR OTEM TH 55 andisol [CHEEE
NREENMECRBLONTND, ChIL. fEICHISET 2 XV ) \DBRELEOLIVEVNWFR 77V
ULKIEENCENI 2 U= UNEWSH., $&. MO X N\BIRFL TWLKDENH B, ULED
CEMNS, SROBEIIHIFNRRBICKEFET 2BWANZ L SEHINSONERFEEH DA /%
RICHFEBICHERL TOVLKHOIDRETH D, BdH. SOT70VNE—RDIDEL. KEMDPAERT
FPOVIVETIVICEWKSRHEXEL ZEBRERWVD. SEB I70VIVEDI VIV EXRRLFENOR
FHEEL T, REWBEZT>TWVRVEEBEBZEN S BENETIHEERF L TWKFETH S,

5. 2010F 6 813 BNERPE 6. WRAFECLZIHSDNERER 7. MODIS EENSHTUL Y

@ MODIS @& (True color) L= XV N\ENZT-E 5 D5
BRER
REES P2010-1
th3esgeE RIWEZEE BT 70V IVOBRGER - fBITE T—IR—BE
HRE (FIE) ATHRE BREREHEZVHUERERSE5)
BLEHE A7
(Abstract)

The ground observation and satellite analyses of volcanic clouds in southern Kyushu, Japan, and
Asian dust events were performed. The results were arranged as digital archives and shown in the
web-cites of Kagoshima University and Kumamoto University. A summary of them was presented at
the INTAV Conf. Kirishima, May 2010, where the problem of volcanish ash hazard on aviation was
discussed in relation to the crisis in Europe raised by the eruption of Iceland volcanoes in April 2010.

Terra/ASTER images of volcanic clouds in southern Japan in these ten years were reported at the



ERI Meeting, Univ. Iokyo, Dec. 2010.
The gigantic magma eruptions of Kirishima-Shinmoedake on 26-27 Jan. 2011 were observed at
50 km away from the volcano by NIR cameras. The first report was presented at 13th CEReS

Symposium, and the later results were added in a web-site devoted to this volcano.
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FANAMICHIT 2 XUIERE - EWORGEHRA EBEBGRBNEZED. TIOINT—NA4TELTEEL.
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WL, mMAMICHIT ZEE - EWOMREZWEL 7o Terra/ASTER [CL D 10 FRDNAMR EDIEZE R
BT —9E@BLT12 BOMESTHRE L 1=

BEXNLUBICHL CERAEEEANEFHEF WA, 1826 BFENS 27 BICHFTIITIE
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(Abstract)

Low altitude atmosphere observation in horizontal and slant directions were investigated by
a specially fabricated biaxial polarization lidar. The main purpose is the grasp and analyses of
Long-term change and its spatial distribution of the low altitude atmosphere. The typical biaxial
polarization lidar by using YAG green laser was developed for this purpose and has been started
the long-term observation in the horizontal and slant direction. Now the observation data is storing
under the various weather conditions.

We also started the analyses of the spatial distribution and its change of the low altitude

atmosphere in the long-term observation.
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Green Laser Z L\, WEEE! (Biaxial Type) DAFEREZFAL Tz, EEKIE pos BAMDE/NT X EES
THEL. DB p. s BARNBICARICEZHEL TWVB, REBITIEIL —F—DREEN 10mJ (S
THHRL 10Hz DEEXRICH L. KFEHE 10-15km DEREICHE W TREFLFRFUENEON T, 1.
24 B DERERANC L D2 AKDBHELDEHAZIT o1 REHAITIES A4 F 8Bl L RAFICEDEE %
EHRDPEMNTEZRICEBLTVIIVAXIICLZERNLEBRE LT, ED 3 RTHLZ[ES
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(SR T, BEVEE LV >LERNLRRAFICEIZELZEHE TESWICHIE TS & T, BAEY
[CRETIRREMNKRBHBEK[ERR T —IAEDRNZBIEETRILEE S,
BARELRGOLEIZRITEY., T—HI0ERZTo>TND, Sk COBRINLRAT -5 DR
@l T, ERRKDEEN/ ZEINHmOEEEZBEEL TV,
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(Abstract)

In this study, we attempted the relationship between landcover type and the source of CH, by
Greenhouse gases Observing SATellite (GOSAT). The main area of source of CH, are Mississippi,
Danube, Indus and Mekong River. It has been understood that the main landuse is a paddy field.
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1. 1FU®IC

HFKRIBIENETT D&, 50~ 100 FLWHREANICKECEKENZET 2 & &HIC, FHHIC
FEEXROREHEVCEBENELT 5. HICEBRREI—BRETIERENEKRICRD I ENEZL,
BREEOFZENFTHEBLRRTBEEE L > TS (Glanz, 1998; Vellinga and van Verseveld, 2000),

HRDOFGRE (T RIANICH S & 2005 FAHEH(C 100 FRJ 0.74 £ 0.18° LR L T\ 3, H1EKBEE(L
NRAZ. BANRRELIZABOLEBRIMERIC KD ARDZBILREDIEMICE D HDMNREZ D
WRHBTo TS, IPCC TIIARERNCKLDEETHDEMEL 1=,

REBVEEZTIE. ARBSEEICE > THRET B CO, CH, NOREEBEHREULTEEL -, EXE6H
K CO, (£ 36%. CH, £ 148%18H0L T\ 3, CO, DIBNIL 75 % AL BIRFHERIC K > TERT 3, L
MU, CH, DREIIBREDF TLOBHETEEEHNTWVND, SEADDEBNICK > TRIBEEZIFRE
B9ICIBAOL. 30 FZIIRED 2 BIREICR D EFRBL TV S,

JO—NVBENRARAERENRARAERERELY ¥— (WDCGG) TiThHhhi-, WDCGG (it
RAEHE (WMO) DRIKAKER (GAW) 7OV SLDTTRILIN, KRVEBETAEINTLEE
#HRARX (CO, CH, CFCs, N,O) ELBIET SR (CO, NOX, SO, B E) DT—H%IN&E. BE. 12H#L
TW3, oo FETIIZEBILKRE - X9V ZAET 2 -OICFEMBHAREREEE (VAXA), BILRE
AT (NIES). EBIEE (MOE) &HET 2009 F 1A 23 BICREMR A RBRIFMEFE (GOSAT) %
FI5EIF e GOSATICIZFE-IT7OVIVA X—T+ (CA) £ET7— U IEBRAHB FTS) D2 DD H—
NEBHINTH B, CAIREAI7Z Y POEDCERELHBNT 2= RN SERMID 4 DD\ KT
BREIN TS, FTS [FOREH S BFANE L TA4DD/\> R TEM SN, SWIR(ERRRNE) 0T —
IMSZBILIRRE A IV DATLFYREEZELE T B, FTSO TIR (BFINMIET—45) HS Co, DA
SLFYRENSHETE 2,



BENZ K DMRRISKBALIBELEMR EREL YA MMIBIFBRFEORZZERNETHY., LEICH
[T 2MEROBEICAET A2HRIEDEN, ZZ T, AARTIIBERT—YICL B XY OHREBRE ZD5
FROLHRE & DEHEIC DV THRANS,

2. XDV —REVTY

AZYORER (V—2R) [CIE. RADDHDEABRNBRDHDONDH D, RARBICITBLRMNSFRET
2HDNRHZLIOFPULBETHRET B, XV ERIEBEICE > TERIIDBINBE (3
B B ICRET D, ARNKEREL T, BR-GBRE. RKEOBARE, KBREHNHNSN TS,

XG> OEBR (>0) [F. REPOUZRIEDENZ . ZOMTRICEBRETH D, AKPT
DAY DNBRIGIZBN. BE. FV> . KEKRBREDILZRIGICH > TET BKES VAN ERKT
3HbDTH5,

AV DRIPTOHIZBHRRBIE 12 FTH 5,

3. GOSAT [C&K D X5 > DIEIR & B5HE

GOSAT [C& BERFNNICTO—/NIL X5V BEDEBINCTRELE IR Y X5 DREMFHHATE 3,
FEHTORIDRUTHD-HOARRKDANEZERBLIRNS X5 DRERERET D2UENH D, TDFE
R MRPTEICEHNFATZLKDAIUHREL TVWBZ EMNFH T (fig.1),

fig.1. Timing of the appearance of Methane

FREEROBHE LT L7 XVAIDYwENTIEIANS 11 B (MERLMVEOIY, XK).
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BORITIZIOANS 108 K. IR, REFZIFOXIVITIEOAMNS 128 (K) THD. EIC
REWINEPLICREL TVWBZ ENDD ST,

4. GOSAT/ CH, & MODIS/EVI & DLLER
GOSAT [C & 285%75! CH, iBE & MODIS DEFRFEVI & DL 1T 1o fig.2 IFPERIDRE TH 2,
RIDEVI AT B & CH, DEBEHIBIL TWB I &Ehhh B, EVI TlE 2 BIEREMDEEE TR L.
CH,DRBEL 2DDE—D&FDOI LN D, BEDHRE X5 > DOBNOEON—HL TVWBI &N
Ph o1,
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fig.2. CH4 and EVI of the Danube River
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AR ETTOT7 7 A IV ETT O BVENDH B,
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(Abstract)

A white light continuum ranging from 300 to more than 2200 nm was generated by focusing a TW
femtosecond laser pulse in Kr gas. The white light continuum was used to perform a differential
optical absorption spectroscopy (DOAS) of CO, in the laboratory absorption cell. The present system
using the InGaAs-array spectrometer with the wavelength sampling interval of around 4 nm can be
used for measuring the CO, concentrations with an accuracy of 1-2 ppm (ca. 0.5%) in atmosphere for

around 5.5 km propagation lengths through the air.
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SEETILMNIIL—Y—%2FHARICEXTEIET. EANSHFAEZTOERARI MVETT
288X —HY—EERMICIENTE S, BBXL —F—RBHFAFETARI MVELRIF TS Y.
2000nm fHED CO, DRI T 1 > ZFIA L 7= RABEFRIRS}K (DO AS) JAICK > T Co, DREETE
DEJREE BT, BENRHRATHS CO, DIRZEBH#TET 2 N TE S,

H1(C3e—L> bBBXEMALE CO, DFRARIRZARY MV ETRT, KK 800nm./NIVA T RIVF—
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RETH B, TADNKBILEMKR N Z 0 45 C9914GB #FIB L. 2 RN Y N 74 I F—EULTARI—
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mDARLIVPD CO, BEEZZILIETURELULEBENS., RBEORKI TORINKEETFML 7. K
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(Abstract)

After an eruption on July 14, 2000, there has been a constant flow of sulfuric gas from the crater of
Mt. Oyama on Miyakejima island. We propose the use of a commercially available Xenon flashlamp
as a white-light source. This is relatively inexpensive, yet the possibility of unattended, continuous
operation is quite suitable for the DOAS measurement. For the measurement of SO, concentration,
a telescope having enhanced reflectance in the UV spectral region (around 300 nm) is employed
instead of the conventional, astronomical telescope used for the visible measurement. We report the
result of a recent campaign in Miyakejima conducted in September 2010. Concentrations of volcanic
gases were measured with a UV telescope and the capability of the Xenon flashlamp as a DOAS light

source was successfully demonstrated.
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2000 £ 7 B 14 BIC=ZEHUDBATERHIERICKRY, KRET=8XLEABRICEDE. AW
HABADOEDTH D ZEEILIRE (S0,) DREEIE. 2000 ~ 2002 F(C 4,000 ~ 80,000 h> /B &
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AR TIE, ERVEEREE TRIEBHMXEOANLEAR (S0,) DFHIREL ZDHRATEIRHA
BESRINS . (Differential Optical Absorption Spectroscopy, DOAS) SiIC K BEHEIZ1To1-0 T/
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FAIICK 2 S0, BE L LBIERBD SO, BEMBIUUTEEZRL TWBH, ZhIUSNOEBIHAR L1t 8
ERD SO EBENFIEAEBEINTVED D T-.DOASHIE TIZHRAK1.15 pom D SO, BENER SN 1=,

12
0.6
—7Hhava
—E@KREaY
__DOAS 08 r
04 é
g <
g o
I :
= ® 04}
o
12}
0.2
0
9/23 9/24 9/25 9/26 9/27 9/28 9/29
k MJL I 12:00 12:00 12:00 12:00 12:00 12:00 12:00
0 ot Lobbali bl D
ate
9/2512:00 9/26 12:00  pate  9/27 12:00 9/28 12:00

H1 B - RIOMXICHT 2 _BICRBRRED K2 FHSEEMXICHTZ_BILRZERED

BFRINZL (2010 F 98 22 ~9 A 29 B). BFRINZL (2010 F 98 22 ~9 A 29 B).
Fass P2010-1 (—figHHZT)
i ERR0OL —4 « BELARUX YR RETIVERWIE LR ADERHES EZD
B3
thEE FrE) ERE (WP RKEBERZHERD
BYUHKE AHRA - SNEH
(Abstract)

Envisat/ASAR-derived offshore wind speeds and energy densities based on 4 different SAR
wind speed retrieval algorithms (CMOD4, CMOD-IFR2, CMOD5, CMOD5.N) are compared with
observed wind speeds and energy densities for evaluating offshore wind energy resources. CMOD4
ignores effects of atmospheric stability, while CMOD5.N assumes a neutral condition. By utilizing
Monin-Obukov similarity theory in the inverse LKB code, equivalent neutral wind speeds derived
from CMODS5. N are converted to stability dependent wind speeds (CMOD5N_ SDW). Results of
comparison in terms of energy density indicate the CMOD5N_SDW shows the lowest errors than the

other algorithms.
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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 artificial snow and densification on
road, and analyzed the results to investigate the characteristic of microwave scattering due to snow

and ice.
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(Abstract)

A new vegetation index named Normalized Hotspot-signature Vegetation Index (NHVI), was
proposed for a better quantitative estimation of leaf area index (LAI) in comparison with the
remotely-sensed Normalized Difference Vegetation Index (NDVI), especially in the boreal forest
(Hasegawa et al., 2010).

In this year, we focused on and revealed the seasonal change of BRDF on larix leptolepis forest
at Yatsugatake, using observational data and semi-empirical BRDF model (Ross-Li model). This
is (semi-) empirical model based on linear combinations of “kernels”, i.e., p = fio + feeo Keeo + Lot Kot
in which surface reflectance (p) is represented as a function of the product of each reflectance (£)

and kernel (Kx). The latter is mathematical function that depends on the position of sun and view



angles. The subscripts “geo” and “vol” respectively represent the scattering factor of “geometry” and
“volume”.

The calculation of BRDF parameters in each season revealed that fic became maximum in August,
whereas fior in August was smaller than those in May and September. These results indicated
that BRDF is influenced by the physiological condition of the leaf along with the spatial/vertical

distribution of the leaf density in the canopy in summer.
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(Abstract)

The function of vegetation to carbon cycle and thermal budget is different in vegetation types.

In order to estimate global gross primary production of vegetation and to install vegetation
functional types into climate models, mapping of vegetation functional types is important issue. For
nadir observing optical sensor data, it is generally used for classification that spectral reflectance
characteristics of vegetation phenology. If the vegetation types have similar phenology, classifications

into each vegetation type are difficult, such as evergreen broad leaf and evergreen needle leaf forest,



deciduous broad leaf and deciduous needle leaf forest, and deciduous broad leaf forest and grass land
with dense and high plant length. In this study, multi-angle observing reflectance data is examined

for extracting the vegetation structure difference.
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(Abstract)

We examined the low clouds over Southeast Asia during northern fall and winter, using albedo
derived from visible images, cloud top temperature from infrared radiation (IR) images from the
Multi-functional Transport Satellite 1 (MTSAT-1). To understand the cloud activity associated
with the winter monsoon cold outbreaks along the eastern coast of the Indochina Peninsula, we

used atmospheric circulation data from Japanese 25-year reanalysis (JRA-25). Results showed



that low clouds were frequently observed during December, January and February. During October
and November, cloud occurs along the mountainous regions, which could be associated with the
thermally-induced local circulations. Interestingly, the northeasterly of winter monsoon was strong
in both the spells. We will investigate the rainfall activity associated with the cloud activity over and

around Indochina and the eastern Indian Ocean.
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(Abstract)

Abstract: AVNIR 2 ALOS satellite data gained a significant popularity in environmental research
works due to low cost and its high spatial resolution character. It’s four image bands at 10m
resolution provide ideal opportunity to conduct numerous land cover classifications, especially for
small areas. This study uses multitemporal AVENIR 2 images to examine the health of clay pan
lakes which associate with spontaneous wetlands along the upper Darling River, Australia. These
unique lakes along the river add an essential lifeline to numerous flora and fauna in harsh central
Australian climate. A research conducted in 1996 estimated that 18,500 wetlands along entire
Murray-Darling basin. In another recent study, 98 waterbird species were recorded in these wetlands
along the river and found species like ibis and egrets have recorded very high sensitivity for water
level changes. However, extreme low and very high water in these lakes and associated wet lands
are negatively affecting the wetland health. Due to the ever increasing human activities such as
irrigation, recreation, and changing land use of the river system and highly fluctuating water regime
and water quality of the Darling River system, the spatial conditions of small linear shape lakes can
be used as a phenological indicator to assess the river health. Since the beginning of the research,
Darling River catchment received a huge amount of rainfall, causing dynamic environmental changes
along the river. These changes were affected to mapping aspects too, due to the expansion of wetlands
associate with lakes. ALOS images can be counted as a good candidate to monitor small land cover

features as we examined in the 1 st stage of this study. Mapping detail land cover of selected lakes



under number of extreme weather conditions like prolong drought and heavy rain will help to expand
the understanding of spatial conditions clay pan lakes and future research direction will address

those aspects.
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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. However, 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 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.

In order to see the impact of the above MWI TB assimilation method on the CRM analyses and
forecasts, we performed assimilation experiments to incorporate TMI (TRMM Microwave Imager)
low-frequency TBs (10, 19, and 21 GHz with vertical polarization) into the CRM for a Typhoon
case around Okinawa (9th June 2004). The results of the assimilation experiments show that
the assimilation of TMI TBs alleviated the large-scale displacement errors and improved the CRM
forecasts. The displacement error correction also avoided misinterpretation of MWI TB increments

due to precipitation displacements as those from other variables in the assimilation scheme.
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(Abstract)

High resolution Doppler Observations of clouds have been done with the millimeter-wave cloud
profiling radar (CPR) FALCON-I developed at Chiba University. FALCON-I operated at 95 GHz has
a high spatial resolution of 15 m in the ranging direction and of 0.2° in the perpendicular directions.
Generating stage of a cumulonimbus were observed with FALCON-I in July 2010 at Chiba. Very
beginning stage of the cloud generation, integrated reflectivities obtained with FALCON-I was
compared to the derived liquid water path (LWP) and precipitable water contents (PWC) obtained
with microwave radiometer of SKYNET of CEReS, Chiba University. Precise observations of melting
layers at the bottom of clouds reveal that rain drops whose diameters would be around 1 mm
are generated and accelerated up to 7 m/s downward in quite thin layer of about 200 m. Doppler
Observations of interior of cumulonimbus suggest existence of small structures of about 1 km in
which abrupt up and downward flow occurs. These results will be useful to investigate characteristics

of clouds in order to make global model of atmosphere.
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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 calibration
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 calibration coefficients, which were derived by applying
this technique for one year observation data of GMS-5, METEOSAT-5/7 and GOES- 8/10, were stable
throughout the year. Also verification of calibration accuracy was performed for each satellite by
comparing the global solar flux products derived from calibrated data to ground observations. The

estimated products were consistent with the ground observations.
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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. We examined SKYNET ground-
based observation data. Firstly, we made a data analysis of pyranometer, pyrheliometer, and sky
view camera under the visibility hindrance condition. As a result, it was confirmed that dry aerosol
modified the ratio of direct and diffuse solar radiation. Secondly, we validated the aerosol products
from sky-radiometer and Aura / OMI at Phimai, Thailand from 2004 to 2008. It was found that the
aerosol products such as aerosol optical thickness, single scattering albedo, and Angstrom exponent
between ground and satellite observation were not consistent very much, which could be attributed to

cloud screening scheme at this stage.
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(Abstract)

The understanding of the cumulonimbus generation process is an important concern not only
for scientific interest but also for the mitigation of heavy rainfall disasters and high winds. Heavy
rainfall often occurs in the Tokyo metropolitan area during the afternoons on fine mid-summer’s days.
Simultaneous observations using 95-GHz FM-CW cloud radar, X-band radar, and photogrammetry

were carried out during the summer of 2010 in Kanto. An isolated cumulonimbus developed above



the Chiba observation site after 16:00 JST on 24 July 2010. Fine structures of the cumulonimbus
were discussed. The generation of cumulonimbus was initiated by cloud turrets. The turrets were
detected by the high-resolution cloud radar at the same time of a cloud generation. Both cloud and
precipitation echo patterns were observed by the cloud radar intermittently. The cloud radar echo

was detected 5 minutes before the first radar echo of the X-band radar appeared at 3 km AGL.
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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.

The work in the first year of this study contained two tasks; ground truth observation and analysis
of horizontal distribution of longwave flux. We we set up an ground observation site in Yokosuka.
We started routine measurement of the downward longwave radiation flux, cloud base height, cloud
base temperature. Data acquired in this site would be used in the validataion for the developed
methodology.

Another task in horizontal distribution used previously measured data in Kanto area. Longwave
radiation flux measured at two site was compared. The flux difference roughly correlated to the

difference in the shortwave flux and cloud amount.
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(Abstract)

The internal structure of the developing cumulus (Ci) /cumulo-nimbus (Cb) in summer season
1s interesting to understand the mechanism of the growth and extinction. Our knowledge of this
is insufficient due to limitation of direct observation up to now, but a Chiba University group has
recently developed a cloud radar with 95GHz, which is being operated routinely in the campus
collocated with other atmospheric sounders, such as a microwave radiometer, a lidar etc.. The actual
cloud system can be comprehensively analyzed using these state-of-the-art instruments.

The target is Ci/Cb developing over the cloud radar in the Chiba University campus during the
summer season. In the experiments, the macroscopic view of the cloud is simultaneously observed by
a video-camera and X-band radar installed at the National Defense Academy (NDA) in Yokosuka,
where is about 54km far from the Chiba University. During the campaign, we have found several
typical cases to be analyzed, one of which is on the afternoon of July 24, 2011. It is clear due to
the analysis of the NDA camera and X-band radar that the targeted cloud system consists of four
different turrets. On the other hand, the cloud radar can look upward only to the zenith direction and
has got the vertical profile of the cloud density. This data also gave the height distribution of Doppler
velocity of the droplets inside the clouds. Due to the present analysis, it seems that these show the
falling pattern of the rain droplets in the cloud. At present the moving pattern of the cloud particles
relatively much smaller than rain drops is not shown clearly due to the insufficient SNR of the
analysis.

Through the campaign, we have got several results; The combination of the active and passive
instruments is very useful for cloud analysis from the ground, and the highly time-resolved radar
measurement with Doppler observation function is necessary to understand the cloud development
and extinction. In the campaign, we did not use the rapid scan images supplied by the new JMA
project for satellite data distribution, because the event of the appropriate cloud for measurements
1s a little earlier than their distribution program start. The combined analysis with satellite images

might give interesting information on the bridge between macroscopic and microscopic view of cloud.
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(Abstract)

Coral reef ecosystem has become a center of interest because of the marine tourism development,
coral fragment trade, and other activities that are able to destroy coral reef ecosystem. ALOS with
AVNIR-2 sensor was selected because it has 3 visible spectrums which have the ability of penetration
into water column, also it have high enough of spatial resolution i.e.10 meters. The aims of this
research are: 1) to identify the level of accuracy of ALOS satellite image in activity for coral reef
distribution mapping and 2) to identify the general condition of coral reefs in around Badung Strait.
The result of accuracy test shows that classification accuracy was 87.16% for overall accuracy.
Results of image interpretation show that live coral in around Badung strait is estimated to have
about 141,056 hectares width. It was covering Denpasar Regency in the east and south-east side of
Serangan Island with the fringing reef type and alongside Mertasari Beach-Matahari Terbit Beach
with fringing reef type and barrier reef type; Klungkung Regency in the west side of Lembongan
Island with the fringing reef type and in the south side with the platform type, while in Gianyar

Regency was not found the coral reef distribution.
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(Abstract)

One of the problems the sea ice concentration algorithm using passive microwave radiometer
1s under estimate of sea ice concentration in thin sea ice zone. The typical sea ice concentration
algorithm is NASA Team Standard algorithm and Bootstrap algorithm However, it is often pointed
out that both results are different especially in thin sea ice zone. The NASA Team Standard algorithm
1s estimated lower than the Bootstrap algorithm in thin sea ice area. Therefore, NASA Team Thin
Ice algorithm has been proposed. It is improved NASA Standard algorithm. However, this thin ice
algorithm applies only in seasonal ice zone.

Therefore, this study developed new algorithm based on inverse estimation method. This new
algorithm classified the three sea ice types, and estimated each concentration. As a result, the

accuracy of the concentration in the thin ice area has improved.
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(Abstract)

The Sea of Okhotsk is the sea where sea ice is generated in the southernmost region of the north
hemisphere. The objective of this research is mainly in estimating sea ice concentration from Phased-
Array L-band SAR (PALSAR) polarimetric data. We propose a new sea ice detection method based
on the scattering entropy calculated from PALAR polarimetric data. We extracted land, open water
and sea ice area from PALSAR data and then estimated the sea ice concentration. We also verified
accuracy of our estimated concentration by comparing it with those from Advanced Microwave
Scanning Radiometer for the Earth Observing System (AMSR-E). The difference between them
was found especially in AMSR-E low concentration area, where very thin sea ice was observed from
backscatter image and scattering entropy images. We compared sea ice area estimated by using
MODerate resolution Imaging Spectroradiometer (MODIS) and from PALSAR data. As the results,
we concluded that the accuracy of PALSAR sea ice concentration is high enough even in thin sea ice

area.
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(Abstract)

We investigated the characteristics of the Indonesian seas based on satellite remote sensing

observations. We gathered the data of sea surface temperature (SST), wind speed (WS), wind



direction (WD), chlorophyll (CH), and sea surface height anomaly (SSHA) for the 10-year period
from 1998-2007, and analyzed them to obtain statistical properties and monthly average. The
statistical results indicate that negative correlation between SST and WS with a one-month phase

difference of inter-anual variation. In 1998, the effect of La-Nifia may appear in SSHA data.
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(Abstract)

The technique for presuming CO2emission caused by human activities at a global scale has been
developed by using the nighttime imagery observed by DMSP/OLS. In these developments, the
problem of the saturating to strong lights from the ground (ex. from large urban areas) caused by the
narrow dynamic range of the DMSP/OLS's sensor has been solved by using the presumption models.
However, the verification to the estimation obtained by these presumption models was not done.

In this study, it was tried to evaluate the accuracy of the output of the presumption model by using
a nighttime imagery observed by different sensors and different dynamic ranges. The images were

used that were observed by ALOS, ISS and DMSP.
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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, it is shown that accurate baselines of PALSAR from only the orbital information are calculable
due to GPS receivers onboard ALOS, and that automatic processing would be available from the
evaluation of interferometric phase difference between adjacent frames and paths of 2 by 2 PALSAR
scenes in the Yamato Mountains, Antarctica. This year, summer scenes were processed to discuss

detection of a seasonal change of ice sheet movement. Big difference between winter and summer was



observed in the higher altitude area from one path. However, it is not for another adjacent path with
12 days apart. The reason of the big difference is supposed to be aurora activities, and the seasonal

change of the ice sheet movement would be small.
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(Abstract)

The Xth symposium on Environmental Change in Xinjinag Uyghur, China" held in Chiba university
sponsored by CEReS, Chiba University on 23,February, 2011.

Program

1. Investigation of Taiga in the Altai Mountains in northwestern China.
Shizuo Shindo

2. Feasibility study of improvement for some crops production in Xinjing Uyghur,China.
Akihiro Isoda

3. Issues of foreign aid plan for the forest restoration in Tajikistan.
Yoshitaka Kakubari

4. Distribution of salinity soils derived from satellite data in Aksu oasis, Xinjiang Uyghur.
Akihiko Ito

Shindo described about serious degrease of Taiga forest in Altai in northern Xinjiang Uyghur. The
reason depends on deforestation as human being and, also development of the pastures for farming
for the raising of livestock.

Isoda reported that excellent result of the improvement of the agricultural production by new soil
improvement and irrigation method.

Kakubari reported that a intractable project of foreign aid plan for the forest restoration of Japan-

Tajikistan.



Ito described that the characteristics and distribution of salinity soils near Aksu in northern edge
of Taklimakan Desert derived from satellite data. Also, reported the land degradation process based

on saline accumulation in the oases marginal Taklimakan Desert.
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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

is 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)

Using ALOS/AVNIR-2, this study was conducted to extract bamboo groves in northwestern Chiba
Prefecture, Japan (1) utilizing training area separated from area of accuracy check for extracting
to avoid overfitting (2) arranging that these areas contain broadleaved forest (3) distinguishing
Mousouchiku from Madake which are species of bamboo. The training area was decided with images
of Google Earth. The bamboo groves were extracted with some accuracy (Kappa coefficient: 0.32,
sensitivity: 0.33%, specificity: 0.95%). Mousouchiku were extracted with some accuracy (Kappa
coefficient: 0.18, sensitivity: 0.21%, specificity: 0.96%) and Madake were extracted with some
accuracy (Kappa coefficient: 0.25, sensitivity: 0.27%, specificity: 0.98%). Evergreen broadleaved

forest was difficult to be distinguished from bamboo.
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(Abstract)

The purpose of this study is to construct Real-Time Mapping System of the moving persons and
cars etc. at the mountain areas or the deep valleys that are blind of the portable phone systems.
Mapping system called APRS (Automatic Packet Reporting System) are prepared at the computer
set at the node base, and received positioning information (Longitude and latitude) of the moving
bodies by 430MHz band radio wave. This system can indicate the pinpoint location of the moving
bodies simultaneously. This system is used for the safety watching and the urgent rescue operation at
the areas far from any human dwelling. Case study took place at the Nishizawa Valley in the north-

eastern part of Yamanashi prefecture.
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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.

Greens in cities are different from the one in the urban area for the small vegetation area such as
roadside tree, outside appearance of facility, garden of residences. So, it is important to use the data
which has high level resolution. In this research, data of ALOS (AVNIR-2), which can control the
NDVI by resolutions for ten meters, is used to understand the habitat.

The attribute of vegetation from remote sensing data is understood by comparing it from the
sixth and seventh survey on the Natural Environment preservation carried out by the Ministry of
Environment.

To grasp the distribution of the Greenery in cities, it can be understood by vegetation map, but the
chronological order of activation cannot be understood.

Honeybees gather honey from the area of high activated and blooming area.

In this research, to understand the change in vegetation by investigating area, NDVI is more than



0.1 using remote sensing data (ALOS and ASTER) from different time and places.

The result of analysis shows that high activated area in vegetation is changing by seasons.
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(Abstract)

The project has two subjects, (1) Investigation of earthquake-related Ionospheric disturbances
with using GPS-TEC and (2) Development of Ionsopheric Electron Density Tomography. As for
Tonospheric disturbances, we investigate some case studies and statistical studies over 10 years
for large earthquakes (M>6) over the middle geomagnetic latitudes such as Japan, New Zealand,
and Haiti areas. The results show that significant increase some days before the earthquakes with
M6 class has been confirmed. The results are different from those in equatorial regions. As for

Ionospheric tomographic study, we developed the algorithm using the neural network and performed



simulation and actual application studies. The results show the good performance except lower
altitude of less than 200 km. We validated the reconstructed electron densities using simulated data
and satellite data observed by DEMETER and FORMOSATS3. We need some adequate restrictions for
electron density profiles for lower altitudes using Ionosondes and so on. Additional investigation will

be required to solve this problem.
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(Abstract)

This study has two main purposes; the first is to clarify urban warming in Jakarta City based on

the climatological data, and the second is to characterize the urban heat island (UHI) mechanism



in a tropical basin using the available relevant climatological data and satellite image data collected
from Jakarta City and neighboring areas (3 Counties). This paper is the first report.

Jakarta City (Propinsi Daerah Khusus Ibukota Jakarta, 6°08 S, 106° 45" E) has urbanized rapidly
since 1980’s. At present, the area of Jakarta City has increased to 664 km” and the population has
reached 9.58 million people (2010). 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 Jakarta City. The increase in minimum
temperature in summer is significantly large.

Figure 1 shows that the annual mean temperature in Jakarta City increased between 1865
and 2005; the warming rate is statistically 1.4° C/100 years. The rate of increase in annual mean
temperature in is lower than that in Taipei (1.6°C/100 years, 25°05' N, 121°33 E), a mega-city
with a population of 2.62 million (2008) and Bangkok (13°45 N, 100°30" E), a mega-city with a
population of 9.10 million (2010).
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(Abstract)

Weathernews (WNI) is working on “Pollen Project” with “supporters” (WNI subscriber) to relieve
their hey fever symptoms. In this project, we are trying to measure the amount of pollen particles
using our originally developed pollen observation robot “Pollen Robo” in 700 places around Japan,
and sharing the data in real time. Moreover, we have succeeded in predicting the amount of pollen
particles by computer simulation that uses grid computing technology. As for seasonal forecasting,
we make prediction based on weather conditions such as sunshine duration observed the previous
summer, and the amount of male cedar flower from the previous fall and winter.

In this study, in order to assess the effectiveness of remote sensing data for predicting amount of
scattered pollen of conifer, the analysis of the amount of scattered pollen grains from 2005 to 2010
and cumulative NDVTI of the each previous year which is derived from MODIS/Terra+Aqua NDVI 16-
day L4 Global 1km ISIN Grid data was carried out.

There is positive correlation between the cumulative NDVI from June to August and the amount



of scattered pollen grains around Saitama prefecture (R°=0.96). On the other hand, there are not
any correlation between meteorological factors which were observed by AMEDAS and the amount of
scattered pollen grains. The results suggested that the NDVI is the effectiveness factor to increase

the prediction accuracy of the amount of scattered pollen grains.
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(Abstract)

We estimated soil carbon stocks (SCSs) in an upland area of Tokachi District, Hokkaido, Japan
by satellite remote sensing and soil survey. The soil parent materials were alluvial deposits, volcanic
ash plus alluvial deposits, and volcanic ash. Surface soil carbon concentrations (SSCCs) were
negatively correlated with satellite image data (green, red, and near-infrared reflectance) for each
parent material. The highest correlations between reflectance and measured SSCCs were obtained
from red wavelength reflectance for alluvial deposits (r = —0.82, p < 0.01) and volcanic ash plus
alluvial deposits (r = —0.91, p < 0.01) and from near-infrared reflectance for volcanic ash (r =—0.90,
p < 0.01). We generated an SSCC map of the study area using the regression equations and satellite
reflectance data. The measured SSCCs were also highly correlated with measured SCSs in the 0-30
cm depth interval for each parent material and in the 30-95 cm depth interval for volcanic ash. We
were therefore able to generate a map of estimated SCSs from the SSCC map and the regression
equations developed between SSCCs and SCSs. Validation survey data showed that the estimated
and measured SCSs in both depth intervals were highly linearly correlated and the root-mean-square
errors indicated that the estimation method was relatively accurate (19.5 Mg C ha—1 at 0-30 cm and
28.6 Mg C ha—1 30-95 cm). Mapped SCSs for the 0-30 cm depth interval in areas of alluvial deposits,
volcanic ash plus alluvial deposits, and volcanic ash were mostly 50-150, 100—200, and 50-250 Mg C
ha—1, respectively, whereas for the 30-95 cm depth interval in the volcanic ash area they were mostly

less than 250 Mg C ha-1.
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(Abstract)

1. Introduction

In Indonesia, national population became twice from 1961 to 2000, and it's still increasing in the
rate of 0.7%/year.Therefore, food production also should be increased to achieve the national self-
sufficiency. In recent years, however, intensive agricultural system caused environmental problems
such as deforestation, haphazard land use, water pollution of fertilizer and pesticides. Especially, in
JAWA Island, problems became severe, because 60% of populations were living in JAWA and economic
activities including agriculture one were also very brisk.

Citarum river basin was one of the polluted river in west JAWA caused by wastewater from
Bandung city where is the capital city of west JAWA province or drainage water from Cianjur area
where is the most famous rice production area in Indonesia. Citarmu river is very important river
for Jakarta metropolis where is the capital city of Indonesia having 10 million people. Because,
80% of domestic water in Jakarta was withdrawn from Citarum river at the point of Jatiluhur
dam. Therefore, to assess the water quality of Citarm river, it is important to estimate that from
where nutrients come or which area contribute to dilute the wastewater and from such information,

adequate management policy (water treatment program, fertilizer control) should be decided.



In this study, as the first step, distribution of water resources in the basin was focused, because
every nutrient was transported with water movement. For this purpose, rainfall-runoff model was
developed and applied to analyze the water balance of the entire basin. It is necessary to understand
the dynamic of nutrient loads from agricultural area and urban area.

2. Study area

Citarum river is the largest river in West Java, having a length of 350km and catchment area of
6000km3. Annual mean precipitation vary from 1800mm/year to 2800mm/year. In this basin, 70%
of annual precipitation fall in the rainy season from January to April. Bandung city is located at
upstream and there are 3 large dams (Saguling dam at upstream, Cirata dam at middle, Jatiluhur
dam at downstream). Cianjur-Cisokan river is a tributary of Citarum river and flow into Cirata
reservoir. This basin include many tea plantation and paddy field, and too much fertilizer was input
in such area.. So, T-N of agricultural drainage in this basin was measured as up to 3.71mg/L in July
2010. In addition, river discharge and water quality data have not been observed. Therefore, it is
difficult to estimate the distribution of pollutant loads in quantitatively.

3. Available data
3.1 Hydrological data

In this study, river discharge data (at Nanjung station), rainfall data (at Malabar station and
meteorological data (at Dandung station) were used for analysis. These data were observed in daily
from 1995 to 2003.

3.2 Spatial geographic data

In this study, 1km x 1km resolution digital elevation map, land use and soil property data were
used.

4. Basin water balance

Before the application of distributed rainfall-runoff model, annual water balance was calculated at
the Najung staion.

Water balance equation was follows:
P-ET-Q= AS
Where P: rainfall (mm), ET: Evapotranspiration (mm), Q: discharge (mm), A S: Water storage

Potential evapotranspiration was calculated by FAO Penman-Monteith equation in daily Eq.2.
Under the assumption that water storage AS can be set zero in case of annual analysis, actual
evapotranspiration can be estimated from
Eq1.

5. Raifall-runoff model

For the rainfall-runoff analysis, TOPMODEL which was one of the distributed type model, was
employed in this study. Distributed model can be include 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 consist 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 3parameters, so this
model is easy to link with GIS data
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(Abstract)

We investigate the spatial distribution of fogs in the Hyakuri air base and the Aizu basin,
using satellite data (MTSAT), live camera, and surface observation data. Additionally, numerical
simulations of the fog events are conducted by the Weather Research and Forecasting (WRF) model.

From analyzing the live camera observation, two fog types are observed; fogs only seen at the
vicinity of Hyakuri and fogs that flow in from the Pacific. The fogs seen at the vicinity of Hyakuri are

covered by a high-pressure system with weak wind speeds of about 0-2m/s observed. As the amount



of cooling grows at nighttime, the corresponding radiation fog is observed. The fog types that flow in
from the sea are observed when east wind velocity of 3m/s or more. these fogs occur as the south coast
low-pressure passes. The characteristics inflow of sea mist was confirmed by both the case analysis
and the live camera observation.

On November 20 2010, a fog event occurred in the Aizu basin and numerical simulation was
performed by WRF. However, the WRF was not able to capture this event and overestimated the
observed surface air temperature by 6°C . Therefore, it is necessary to further improve the numerical

modeling of fogs.
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S8BM : Dr. Nick Schutgens (CCSR / Univ.TOKYO : PD £ 8)

54 NIV i "An integrated picture of the global aerosol system".
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In this talk I will describe the development of a system to assimilate a variety of observations in a
global aerosol transport model (SPRINTARS), to obtain the best possible global distributions of AOT
and Angstrom exponent, as well as derived aerosol radiative forcings. In addition the system can be
used to obtain estimates of aerosol emission.

I will describe the Ensemble Kalman filter that forms the heart of this system. I will explain
how it works and what makes it different from 3D-var and 4D-var assimilation techniques. I will
also discuss the observations that we use (AERONET, MODIS, SKYNET, etc). Next, I will discuss
validation tests with the system. Finally, I want to show some results of the emission inversion and

how we want to develop the system in the future.

2010 FE % 2[@ CEReS DN

BE5:2010F 78908 (&) 17:00~18:30 (IBY: 34T 7 v KR

B RBUE—MEV IV IRREI—1F REE

£8B@ : Andriyan Bayu Suksmono, Ph.D., Professor, School of Electrical Engineering and Informatics Institut
Teknologi Bandung, Indonesia

24 KU : Complex-Valued Signal Processing and Compressive Imaging

EE (Abstract)

This lecture will cover two main themes in signal processing and imaging. The first topic is on
complex-valued signal processing, while the second one is about state-of-the-art sampling/sensing
method called the CS (compressive sensing/sampling).

I am interrested in complex-valued signal processing since I was a PhD student. There are two
reasons for me to study it; the first one is due to the mystery of the imaginary number, while the
second one is because of only few people explore the complex-domain. My explorations yields some
new methods, among others are the invention of CMRF (complex-valued markov random field) model,
complex-valued SOM (self organizing map), new phase unwrapping methods, and a complex-valued
neural beamforming technique. The detail will be explained in the first lecture.

The CS is an emerging technique that enables construction of new imaging devices. Proposed by
Candes-Romberg-Tao and Donoho in 2004, CS requires a small number of samples to reconstruct a
signal exacly. This number is so small compare to the classical Shannon sampling theorem. We have
investigated the CS applications in radar, radio-interferometric imaging, and digital holography.
Some progress of CS research in our laboratory will also be reported in the lecture.

B8 (Short Bio)

Andriyan Bayu Suksmono, obtained a bachelor degree in Physics and master degree in Electrical

Engineering from ITB (Institut Teknologi Bandung), Indonesia, in 1990 and 1996 respectively. He

finished his PhD in Engineering from the University of Tokyo in 2002, with a dissertation on adaptive
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processing of interferometric radar images. He joined Electrical Engineering Department of ITB as
an Instructor in 1996, and then promoted to Associate Professor and Full Professor of the School of
Electrical Engineering and Informatics in 2005 and 2009, respectively. His main research interrests

are signal processing and imaging. Dr Suksmono is Professional member of the ACM and Senior

Member of the IEEE.

2010 FE % 3@ CEReS DN

BEf:2010F 78168 (&) 17:00~18:30 (I8 : 3Y T 7 v b AHEHIR)

B REBUE—bEVIVIRREISI—T1F REBE

860 : Dr. Katmoko Ari Sambodo, Researcher in Indonesian National Institute of Aeronautics and Space
(Lapan)

44 MU : Remote Sensing Applications and Technology Development at Indonesian National Institute

of Aeronautics and Space (Lapan)

EE (Abstract)

This presentation covers three topics. The first topic is about the introduction of remote sensing
ground station facilities operated by LAPAN and various remote sensing applications which is
developed by LAPAN researchers (including land applications, marine applications, natural disasters
monitoring, sensor and ground station technology development). The second topic is about a brief
review of research activities conducted by the author, including research on various applications for
SAR data, SAR polarimetry and interferometry. The last topic is about the introduction of LAPAN-
TUBSAT (or LAPAN A1) micro-satellite that was launched in 2007 along with some examples of video
images that have been acquired by this satellite.

B8 (Short Bio)

Katmoko Ari Sambodo, obtained a bachelor degree in Electrical and Electronic Engineering from
Ehime University, Japan in 1996 and master degree in Electronic Engineering from University of
Electro-Communication, Japan in 2002. He finished his doctoral degree in Computer Science from
Universitas Indonesia in 2009, with a dissertation on feature extraction and classification of fully
polarimetric SAR data imagery. He joined LAPAN (Indonesian National Institute of Aeronautics
and Space) as a Researcher in 1996, with the main research interests are on SAR applications and

information-communication technology.
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B RBUE—MEV YV THRRESI—1F SBE
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YUOMRTIVTIVY (OY7) TIHONEE250 ILRCICDOVWTHRSELE T, KICSEE7ZM RS
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REOB@HLIANBZENTEX LT, SOOBETIIH 2 DEWYHEATNSDZ4 F—HRKICOVWTHBMT
SETHE5IFETT,

Proceedings of 25th ILRC, held in St. Petersburg, Russia, will be reported. In this conference, we,
Japanese participants, had unique impressions because of a special session for a volcano in southern
part of Iceland, and so on. We also obtained the study climates of Asian countries. In this talk, we will

introduce our unique lidar systems, too.

2010 FFE % 5[@ CEReS DIN

BE5: 201098248 (£) 17:00 ~18:00 (BY : IH T 7 v MAEHKIR)

GBI REBVUE— bV VIV IRRELEY—1F REE

Lecturer : Dr. Koo Voon Chet, Associate Professor, Faculty of Engineering and Technology, Multimedia
University, Malaysia

Title : Remote Sensing Activities in Multimedia University (MMU), Malaysia

Abstract :

Remote sensing is one of the focused research areas in Malaysia. Particularly, the Malaysian
Remote Sensing Agency (ARSM), a department under the Ministry of Science, Technology and
Innovation (MOSTI), is dedicated to lead the nation in areas of remote sensing and its related
technologies. Since 1997, the Multimedia University (MMU) has been working with the ARSM
in the design and development of various remote sensing sensors, ranging from ground-based
scatterometers to airborne synthetic aperture radar systems. These sensors are primarily used for
vegetation monitoring and yield prediction. This short talk will share the remote sensing activities
conducted in MMU and the experiences gained throughout the years, which include the development
of remote sensing sensors, the studies on vegetation growth, indoor measurements at Anechoic
Chamber, and various field measurement campaigns.

Short Biodata :

Ir. Dr. Koo Voon Chet received his B.Eng. (Hons) in Electrical Engineering from the University
of Malaysia, in 1997. He obtained his M.Eng.Sc. and Ph.D. in Electrical Engineering from the
Multimedia University, Malaysia, in 1999 and 2005, respectively. He had also attended short-term
research studies at University of California, LA, US, and Institute of Electronics, Chinese Academy
of Science, China, in 2001 and 2005, respectively. Dr. Koo is presently an Associate Professor with
the Faculty of Engineering and Technology, Multimedia University. He is the leader of the microwave
remote sensing research group in the Multimedia University, and the principal consultant for

the Malaysian Remote Sensing Agency, and few other local companies in Malaysia. Dr. Koo is the
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recipient of the inaugural Young Engineer Award by the Institution of Engineers, Malaysia in 2004.
His current research focuses on the design and development of Synthetic Aperture Radar for remote

sensing applications.

2010 FFE % 6[@ CEReS DN

BEF: 2010F 10 826 H 17:00 ~ 18:00 (3B : 3H 7T 7w MEHIR)

GBI REUE— MV IV ITMREI—1F REBE

Lecturer: Dr Muhammad Nasir, University of Syiah Kuala, Indonesia.

Title : Analysis of the role of technological change on Indonesian economic growth
Abstract :

Technological change has a positive role on Indonesian economic growth. This study investigates
the growth rates of output and inputs and also differences between sectors; and the role of
technological change on economic growth. The central research issue is on exploring the contribution
of technological change on Indonesian economic growth. By modeling the role of technological
change as a Malmquist index as applied by Coelli et al. (1998), this study investigates the role of
technological change on Indonesian economic growth. The role of technological change was analyzed
using Data Envelopment Analysis (DEA)-like Malmquist index as applied by Coelli et al. (1998). The
analysis was broken by the economic sectors in Indonesia and also by incorporating undesirable CO2
emission output. The results show that agriculture sector has consistently technological progress for
the years of 1998-2004. In addition, manufacturing, and transportation & communication sectors
show mostly technological progress over the years of analysis (1992-2004). The other sectors also
show technological progress in some respective years. Furthermore, mining sector has been found as
the benchmark for the other sectors in the efficiency analysis. With the efficiency change always one
for all the years of the analysis mining has been very efficient sector over the years. Generally, all
of economic sectors have shown efficiency improvement after economic crisis (Asian crisis), some of
them have been efficient after the year 2000.

Keywords :

Technological change, economic growth, Malmquist Index

Short biodata of Dr Muhammad Nasir

Dr (2008) Bonn International Graduate School in Development Research (BIGS-DR) University of
Bonn, Germany

M.A (2003) Andrew Young School of Policy Studies Georgia State University, USA

M. Si (2001) Syiah Kuala University, Banda Aceh, Indonesia

S.E (1998) Syiah Kuala University Banda Aceh, Indonesia
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B REUE— bV IV IMREVI—1F 2BE

£&Ef : Dr. Wolfgang-Martin Boerner, Professor Emeritus and Director UIC-ECE Communications, Sensing
& Navigation Laboratory, University of |llinois at Chicago, USA

Abstract -

Recent advances in fully polarimetric Space-SAR sensor design culminating in ALOS-PALSAR, and
its applications

With the un-abating global population increase our natural resources are stressed as never before,
and the global day/night monitoring of the terrestrial covers from the mesosphere to the litho-sphere
becomes all the more urgent. Microwave radar sensors are ideally suited for space imaging because
those are almost weather independent, and microwaves propagate through the atmosphere with
little deteriorating effects due to clouds, storms, rain, fog and haze. Globally humidity, haze and
cloudiness are increasing at a rather rapid pace, whereas only 20 years ago all of those covered only
48% of the globe, today those have increased to about 62% and within another 20 years may exceed
80% for irreversible reasons. Thus, optical remote sensing from space especially in the tropical and
sub-tropical vegetated belts will become rather ineffective, and microwave remote sensing technology
must now be advanced strongly and most rapidly hand in hand with digital communications
technology because operationally it is more rapidly available especially for disaster mitigation
assistance.

The basic radar technologies to do the job are the multimodal Synthetic Aperture Radar (SAR)
sensors, first developed for air-borne sensing implemented as for example in 1978 with the first space-
borne digital Sea-Sat SAR which enjoyed great popularity and implementation until these days.
However, the NASA Sea-Sat L-Band SAR had severe limitations in that it was of fixed wide swath-
width at a single arbitrary polarization (HH) and of rather poor 25m resolution. In the meantime,
fully polarimetric multi-modal high resolution SAR systems at multiple frequencies were introduced
first with the multi-band AIRSAR of NASA-JPL culminating in the once-only pair of SIR-C/X-SAR
shuttle missions of 1994 April and October, which laid the ground work for true day/night space
remote sensing of the terrestrial barren and vegetated land and ocean covers using multi-band
polarimetric SAR. Thereafter, NASA suspended further development of the basic need for further
advancing airborne and space-borne multi-modal SAR imaging techniques except for SRTM shuttle
mission of 2000 February; and swiftly the Canadian CCRS, the German DLR and the Japanese
NASDA & CRL {now JAXA & NICT} took over introducing and steadily advancing the Convair-580,
the E-SAR and Pi-SAR airborne highly advanced fully polarimetric sensors platforms, respectively.

These separate international multi-modal fully polarimetric and also interferometric SAR

developmental efforts culminated in a well coordinated group effort of these three independent teams
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eventually launching and operating Fully Polarimetric Satellite SAR Sensors at L-Band (ALOS-
PALSAR launched by JAXA/Japan in 2006 January), at C-Band (RADARSAT-2 launched by CSA-
MDA in 2007 December) and at X-Band (TerraSAR-X launched by DLR-Astrium in 2007 July) with
follow-on tandem missions of 2010 June 15 Thus, international collaboration on advancing day/
night global monitoring of the terrestrial covers was demonstrated with the launch of the three fully
polarimetric multi-modal SAR Satellites at Li-, C-, X-Band, and its tandem satellite-pair updates
are forthcoming very swiftly. All of this will be topped by the near-future joint DLR-JPL DESDynl/
Tandem-L wide-swath, high-resolution fully polarimetric sensor implementation, which in due time
will be enlarged to accommodate next to the L-, C-, X- also P-Band sensors using one and the same
reflector, then enabling full assessment also of dense tropical forests which will for example result in
curtailing illegal deforestation, there and elsewhere.

Major emphasis will be placed on the fully polarimetric ALOS-PALSAR L-Band imagery as applied
to natural hazard detection and disaster reduction within the East-Asian Pacific region.

In essence, we have created a silent watchful microwave eye in space assisting us in analyzing our
biosphere in which we live or in other words microwave remote sensors are becoming the radiologists
for providing input to the diagnosticists for assessing the health of Mother Earth. Without question,
we will continue suffering from natural hazards, which are unavoidable as long life on Earth exists,
but the resulting natural disasters are avoidable, and by discovering and assessing the hazards in
time, will assist in mitigating the ensuing catastrophes due to these new microwave SAR sensors
more than ever before for the benefit of sustaining the health of the biosphere in which we reside.
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goes: TARIVILS—. T4 RIKI

Fifimtsat F—/\HN@QERBEF VR

NOAA1TRAF v+ E—F—DEL, REFL. NOAA1BSDUIBAZE ceresbitx
T4 RUBEEICKY ., off-lineIBZ1E. EIBETE

airs: T4 AV L 5—, geoinfoT 4 AV L F5—. HICT 1 RAIUKHA

goes: H—/\t[E. FRBBEBE

goes: TARAIVILS—. T4RIKI

airs: f—/N\—40>, MHUNE

modis: YREX 7 7 1 VIBRLEE (gz->bz2), APC3000/\v 7\ X

goes: U—/N\—T 4 RV IT5— TARAIXE

meteosat: B ZE E

CAT7 IV 74 II—1FR

geoinfo: T —/\tf&. FMT—/\&8IB

MTSAT6S/\v U 7 v /&R

AT EMXSTEEFESE. fiE0E

hrptrec i28) TE J's AVHRRZ{S(Z1E, goesfluxT 4 RV ITS5—, gp NI U BER
WwhNI—=OIS5—, BEEDF7Y7IL—RICKY., GMTBERHSIIFTRLRS
IZ5—HY. 72T —F (mtsatgoes.gp02-07),

HUBD&EIRoff ICK V) fyZET —F DELXRITTHNT, BIRE, ¥IKT—HIDF
B8, ZOERZERBOEEHY (15->01->31)

airs: T4 AV L 5—. XU E

a-train: T4 RV ILS5—. T4 RU

reanal: 74 AL S5—. T4 AU

modis: T4 AV L5—. T4 RAUKIA

FYSZEFZNDZEEHY (16,46-501,31) T—HIRBITIRITEL 5, BRIEEN
trmm: T4 AV L o5—. T4 RIKR

FNRY b T—ODELE

FEVICKBFY HRITdataDIBMI 2 H Y, FEHLIE

reanal,trmm,flux: 74 A9 LS5—. T4 AIXKIR

EUMETSAT (meteosat) MDweb systemZEICHSH. PHOUMNEE

avhrr: H—/\—40> . W0E

NOAAFZEHIC@EIF. PC-tracker E8KE GI ITX{T (BAMMA)
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2011/02/10 fy: 75ANR—NMIPEBA, #5508

2011/02/18-20 JAXA (modis) IC&BDLZEEILEH Y,

2011/02/25 geoinfo,trmm: &3S ANE Z H Y, geoinfo D proftpd{=1E (03/09FF{ED)

2011/02/28 METEOSAT [/ 100%->16%

2011/03/04-03/07 |JAXA (modis-terra) ICKBDOLZERFEIEH Y,

2011/03/05 CEReS BMNER TEEE

2011/03/11 RALMARFFEPHIBRE. TEEE 65, KSHEELL

2011/03/14-03/23 |RRBANICL BEERFE, HEBOEL. EBFIRITEEHE, HBICL BEHE
1k

2011/03/30 NOAA Z{EH4E4E. N15N16,N18,N19 pass F{EFILA

10.4. 2010 FET—44F 7> O0—REE
2010 F££ (2010/03/27-2011/03/31) DT—4 40> O0—RERBIZUTOEY TH 3,

R:I2010FET -9 0-RFRE BFRE—VIT774IVEK)D)

@R/t —8 FRIVVO—RHE EZNFVO0—FH|  EELE Z2R/ZH
NOAA/AVHRR 924,121 68,643 11548/ 77 %
Terra Aqua/MODIS 70,337 6,840 1118/ 3.8 15
GMS5/SVISSR, GOES9 70,156 137,308 THh{E /113 %
MTSAT 2,976,326 761,924 70 %167 %
Fy2 (-C, -D) 737,102 218,697 4015 / 141 %
Meteosat, MSG 216,877 25,648 146 % | 5F1E
GOES-W, -E 129,738 16,169 74 %181 %
HIBIEHRF 1,937,018 96,924 1.3FE | 2.918
TRMM, A-Train 33,244 - -
st 7,094,828 1,332,153 153 % [ 153 %

2009 FE ELLEL TBIL TV BHN BIERIRF Y D2OHBMEMICH B, FRADY V> O—RHBEF
ELUBZTVWBRERND—OIC, BIZT—JEKRZBML TS RADNEEL. ETEVETERICIT-
e 0—RBERAVVMNISENS SO, REFAY U O0—FRIEFELAERLANR. —73
FHIIRFAICIBIOL TLWBH, CHIUERENICIENT 5 EFRRTIELVW BN E, ZDBHE
LT, FERZDOXRY F7—0&E (16) B FEIFS5N B, CEReS EIF TCOHHNERLERVNT—F
BEEZT>THEY. CUATNULZKRT—950 00— RFERVERD &, BET—FNIBEH®
MEZHZDHDICHBVEENLEZTREELNH B, S—E. BEAT A PERBELVH—ZEL. TEX
FATFEF+ N\ AEOOFHZEBPLITBENEH I LENHBHHTH D L 2 XRETRL TLB0H
HLNEL,
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[11] FRi22FE-21—ALY—AAYRSA>

@ Newsletter No.53 (F{T72010F4 8)
BEUE—-—ME YV ITRELEY 5 —REMERE
FITIWTATV—« FOTS L. 41> KRRV PRERIABZRE

@ Newsletter No.54 (317 2010F5A)

BB ARF & FERZ L DRZRRRIREDFHRL S
2010 FE CEReS DR HFw 7 L 24N

rRiE GORER FNMRIBPITSHR

T JIVEIRBRS

@ Newsletter No.55 (17 20104F 6 A)
MR CFARRBPIDH PRI VL] RE
BERMIKXERIZESAS 2010 [CHLVT “Environmental Remote Sensing” 7' 3 3> &

@ Newsletter No.56 (F{T20104F 7 8)
VUIRY Y LBMERES (JSPS — JENESYS 70455 14)
E100ERREZEESE (R JOSRKRNTY /=) SRS

@ Newsletter No.57 (3172010 F8R)
MAERESHFEOL — Y EHEAMZERE (CP-SAR UAV) TR

BAZMRES (USPS) DEFMREAZIESEHR (JENESYS) 70T 5L
BAR0OL —YBBRESWIENHEBSR (JERS-1 + ALOS PALSAR * Radarsat)
L —Y7 « RIVF AT 4 PKE Lim Chee Siong BIEDFERFFENDRIE

@ Newsletter No.58 (3172010 F 9 A)

FERSEZRENETAMRRRESO L I—RF

FEIVF7PEZEEES—T> 7 +—5 LT CEReS BN

VL BB RIERZUAEEF v /XA THEIND

SHITAFERPIIC ST _ A EHIREE

AVRRA AL T VAY MEBIROBN (USPS — JENESYS 7045 LIC T CEReS [CHTE)

@ Newsletter No.59 (1T 2010&E 10 A)

VL £ 40EBS NRELEENE L RIREE] SRS

N RYIRRZEIQERYE— YT GIST—9Y 3y ICTEREE

4> KRR 7 BAKOSURTANAL RS, 55 16 B CEReS BRI > RY VLB (10 8 21 ~2208)
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@ Newsletter No.60 (31T 2010F 11 A)

S RBNIRE “APHW2010 in Hanoi, Vietnam”

SRR —FEILFR, BFE—

<HARTBERS > TL —> PICHIF 2T AR KES KVKEIC L ZWEERICEET AR

@ Newsletter No.61 (H{72010F 12 B)
675 CSRSR 550, 4D CEReS FH — P2 —
<HEBETHIRE > BLTAHFRE 1 FEICKBZMERRPEFREKRS (12 A 13 B

@ Newsletter No.62 (172011 F1A8)
<HAENRBSE>FERZ - NI v TVKRE (A RRVTP) EDREBRAHE
<EBY VRV LSINRE > PEEFERAICT

@ Newsletter No.63 (3172011 F2R)

FBI3EBBEVE—MEY IV IV VRV LRI

E10QPEHBV 1 JIVDRBEEICET BRI ) LR

SICEUE—b LYY T T71—5L5E (EFREMHERE --CEReS BREMEEFE : SHFTT)

@ Newsletter No.64 (F{T72011E3A8)

2010 FEBLRN - LR - FERBIXDBMN
<HAEIBIT > GOSAT BFNA L T —ICX B ZBILIRFEE X 5> DRERENHEL (FEEIZ

— 150 —



[12] #E@- 82 - AF-TF&

12.1. £ 5—1EE (2011 E£3AIRHE)

[#%E&]

HAEFOTSL1)

;R AHEHR MR J. T. Sri Sumantyo EHR FZEP
EEl  RRRE ¥ EEREF

HAETOTSL2)

R SNEE# g BEXE BI®  BEBREXES
HEHER ROBE

(HAEFOTS5L3)

g AEKBE B ABTE

(SHIAZRERPIZLE]

BEHE =M BEEHER BRER BH R ERF

UREHE - FEDARE)

EBNH INMERIRRZ MRKEARE LUHUR BAYUAJI
FHEBNE RIS MRKEARE NGUYEN THANH HOAN
IR AR BEHEHZ IBKEE
FHEBNEK TIepRE BEEMHHIR ERECE
FEBI# (EFE) KHATRI PRADEEP
BEBH (EFE) NHFATF
(Bt RIgEE] [(EHRBE]
MEREHES BAREREF ST ERREARHERR FEARA
itz 8 6 E (REHER LY 5 —XIETIV—T)
w8 FEES BPIEE AAFS
wifEtE S A+ERAEF FE JIiFF0 2
KeEL 8 BRE Eeak ] EZEF
RREMILE ARBF E0a ] ARHEF
(> 5 —%%)
Eeak ] BBFYF
S8 BEFF
EHMES EATFR
Eeak ] INEFFER
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12.2.

BE2E (2011 £38RME)

5 —Kk AHRHA

DE—F > Yy JEBRMREE VE—b > VY JEEHREE
# B SN R B =221 YN
B B BENE B AERA
AR J. T. Sri Sumantyo B B ARRIBE
BEHEBE OREE I RZEH
B WROEE
BEEBE BKEE

WET—HWEE

=R -#EA RERRS

B # FBTE
B # kST
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12.3. WREERER

g 22 FE FEAZFREVE-—MEO VU ITHREY I—WREERZEREZERLH
Fai 23 38 31 BIRE
1RHE K& FRE - Bi&
£BR PSS RERRERIZMER FudD)
ZERNRE | BOEKRE |BEUE-—MEI YT RREI— (FR)
%8 @B & BEERREHBOKBIRAR L 5 — (FR)
%8 PEIRE RRRERMEY T LHAE LY §— (3d%)
%8 R BIRBMRAMKRERR LY 5§ — (L5 —K)
%8 AEEE FHEMEZARFARBBRRFE > 5 — (BF)
%8 S EER SEETEARMEE (TO0ISLTALIH—)
%8 ARE8EC RERBAARR (F3R)
%8 s = FERBRBHR LY 5 — (XEHARSE)
%8 AR BEVUE—MEOYV T HREEI— (Y F5—FR)
%8 WRREBE BEVUE—bEVIYV T RRES F— (FR)
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12.4. P8
o 5—FERFTE

£ B F&EE| (M) "5 (AL
EEERMNE 103,245,421 -
Nep&ER 130,898,859 -
ZEMARE 47,275,306 5
ZHREHE 9,580,400 2
HEHAE 1,475,250 1
REFME 28,346,912 2
REMRERDE 30,300,000 5
B E 13,920,991 -
& &t 234,144,280 15
125. £V 49—AEER
TR 22FE tVH—A RERBRUVEER
£ERD FER £ B8
FEESS TRREE AZEA, BOKERE. J. T. Sri Sumantyo
HEFIBAARHERES AZ=H 2B ABB. J. T. Sri Sumantyo, A#FH
LHREER SN E# BRENE. BOEE. BE&T
iR e = BEEKES | J. T. Sri Sumantyo. 1RRES). ABFE
SHERRUT—IN—IFBR MOEE SR, BEMEKER. FEEEF
BENE. aNE#. BEMEAER. FHBE.
PHIStBHERS S AR A%, BOLE. J. T. Sri Sumantyo,
RIRRE)
HEERS J. T. Sri aNE#. RBRES). &A8T&
Sumantyo
BERR - HHEES SIHE +HRMEER
ins N N U5 —R FEERER. LBESR.
FiiErE )N EER EREBE PR
FHIRAREPIERS S BENE BEHE + FHAKEPIHE
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SERK 22 (2010) 4R AR (55 16 5)
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(400 &B)
Witk CEReS ARZHSA

T 263-8522 T-HEiRRTGIXwRENT 1-33
TRRPERBVE— My U 7Rty 5 —
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