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Program 1 : Innovation in remote sensing technology and algorithm

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

and microwave remote sensors.

<Short term targets> (2-3 years)
+ Environmental applications of circularly polarized synthetic aperture radar (SAR) data/preliminary
design of SAR onboard small satellites.
* Development and validation of algorithm for retrieving greenhouse gases from satellite-borne

sensors.



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

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

index.

<Middle term targets> (6 years)

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

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

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

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

* Implementation of validation and various data applications of the next-generation Earth observing
satellite GCOM-C.
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1.1.1. ARESHERAOL —FBHREBEBAMBEORE Y77y MARE)

GOV —4 (SAR) [3ZBMtE YT, £2XRE. BRTHERATESZLNDTH D, RN SAR
LU HHERRE (HH. VW, HV, VH) T, HICERARETHS L/ RHERBICHITD 7757 —
QENRRTARELLFEINTVS, B 1.1.1-1.0&LS(C. AHETIE. FO0—/\IUHREZEE % 838
T30, BmEEMMAOL —4 (CP-SAR) #B#/)\EBEE (CP-SAR uSAT) ZEELTWS (B
1.1.1-1. 288), ¥ .1.1-1L.AZO/NBEGEDEHEERT,

TABLE 1.1.1.-1. SPECIFICATION OF CP-SAR
ONBOARD MICROSATELLITE

Altitude 500~700 km

Inclination angle  97.6 degrees

Frequency / 1.27 GHz (L Band) / 24 cm
wavelength

Polarization TX:RHCP + LHCP

RX : RHCP + LHCP
Isolation TX-RX : > 30 dB

Gain / Axial ratio > 30 dBic / < 3 dB (main beam)
Off-nadir angle 29 degrees (center)

Swath width 50 km
Spatial resolution 30 m
Peak power 90~300 W (PRF 2,000~2,500
Hz, Duty 6% : average 5.6 W)
Bandwidth Chirp pulse : 10 MHz
Fig. 1.1.1.-1. lllustration of Circularly Polarized Platform size Himximx1m
Synthetic Aperture Radar onboard Antenna size Elevation 1.0 m x Azimuth 4.0
microsateliite (CP-SAR SAT) anHéPZ panels for RHCP and




CP-SAR > UM EAmR (KiEX73hiE) #XELT. EREbRERmREERISICZETS, CD
BMT—9%FETHEICLH>T, BEEER BAX FILFALRE, RILRHFEREBETEIENT
&3, CP-SARtEUHIEI7PIT 4T HYTHY., LNV ROF+—TF/UVR T, PRF H 1,800~2,000
THd. AARTIE. CP-SAR > UhHZLfl, BE. IV /NI MIHRFTEIhTWE, COFEE UM
To2Yb74—LDRBLEEMBICHITZ 77 5T —OEICLIEEZHBRTEHLHFT I, Cnt>
HICE>T, BRELE/ A ADBEBREBDICENPFIND, CONEBFEIC CP-SAR Y % E#;
T2HIC. AREZETH U YD ERITRERAD CP-SAR BHEEAMEE (CP-SAR UAV, B 1.1.1.-2.
#588) LRARLT. 2012F6 87 BICERMARNDEL)IFBEIZ THRITICMINU 1=

CP-SAR vy 3>

CP-SAR I w¥arNERBENE. BAREDEKIICLIERMRE ZOLADRETH D, ERH
RTIE. MIKKRBICK DEARE (AFEEERFRERESE) (ICKDIHRLARBEHROBELBRBOREN. 18
BRRICK 2T HEMMAOL —4 (InSAR). BLLBROEMAGE. BEE. FILEALREDKRLRER
EEMEBNTDFETH D, CC T HBE. BXK HALTIEBELREICK2BRRRDOBELERR &
METIFETH D, £fe. COBEAREL VBT BRI EROERBEDOBEIFER & LLBARTT
BD3FETHD. COFENEAREICKLIBHNSE. E57—4% (OEM) R EWMBICERAT 2 FET
H 2o

CP-SAR UAV MERlIE%4 K 1.1.1-3. ISR T, CORNSHMND K SIS, CP-SAR > HH RHCP
FIELHCP h S —DDRENDHAZEEL T, HEICEILIN. BREDHKE (RHCP & LHCP) %[F)
BICRET S, COMESKY. #th. BAX, FILMARE, BLRBEREHETE, HRB L DBER
ZRBETIFETH D,

Fig. 1.1.1.-2. Successful First Flight of Josaphat Laboratory Unmanned Aerial Vehicle (JX-1) at Fujikawa
Airport on 7 June 2012.

CP-SAR LY DISARFE L L TIE. TR SOt UeitiE. KTEE. SKEALEBFHNTE
ZHVVIREIIEATZFETH D, LERIE, THEBOTYEY I TR, BRRICEZHMEHER
DA, | ¥ J0—7, BHICHEIFIBKDBRRENREDEZSI U JICIEAT 5. KEE
B/TIE ORI O—/\IithgEs. XLESLEDRYNTTFERT B FETH 5.

CP-SAR ¥ 25 Ls

1.1.1-4.[C CP-SAR UAV DY R T L% TRYT, CODYRAT LIlE, RITHEIES RF L. > R—K3
YEa—4. TLXMNY <O RTF=HNCRUD T, BBHE, o YRENSBRINTNS, R
THIEY AT LIIFBSHEBERTEY 2 —HhSBRINTWS, 7> R—F I Ea2—4513 CP-SAR
UAV D2 S TV AT LDOHIEICERT %, 7L XANY « ARV RT=HN\ RV INS FHIE XN
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Rx : LHCP

Tx: RHCP

Fig. 1.1.1.-3. Principle of CP-SAR sensor onboard UAV
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SAR RF Unit (TRX)
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~ Onboard Computer (OBG)
Fight Ganiral System [F GS)

Interter ometry Pod

Fig. 1.1.1.-4. CP-SAR UAV Sub-system and assembling of JX-1

Unmmaned Aerial Vehicle (UAV) Segment
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Fig. 1.1.1.-5. Block diagram of CP-SAR UAV system




= |

Transmitter (Tx)

S0 - MHz

Fig. 1.1.1.-7. Chirp Pulse Generator and Image Fig. 1.1.1.-8. Chirp pulse output of our system
Processing module for bandwith 50 MHz.

YR THEEBIET D, BBFHECIE. BUMERE (MU) EGPS%2ERT 5, E> &L T
CP-SAR ZfEAT 3N, CHI vy 3> THN\M/IN—ARIMIVH XS, GPSSAR IR ELHLBETEIFE
THd, CPSAR U HIE, Fyr—T7/WARESR. XRZIEEY 21—, BRESVEBEY 2—IVH5S
BRI TLS,

1.1.1-5.[CCP-SAR UAV 070w I R%R"T, UAVEIT XN, 2DDMEBEIT X MHSHE
RENTUD, UAV 5 X MK CP-SAR, RITHIEIS AT L. TV IVHIEHEENSEBRINTIS,
CP-SAR > HERF Y RT L. Fy—7/NVARESS. BRESUIBYATLNSEBRINTNS, 2
DOMEB LI AV MECP-SAR EVHDEZS U J L BIRESNIEA. RiTHIE - KREREZSHVU >
JD=-OIERT 3,

1.1.1-6. ER 1.1.1-2.1C, CPSARtEVHDRF VY R T LFIIEREETY 2 —IVDEHETT,
BEEAMIC, COVRATLIIREEZENYTED 2a—IHSBRINTWS, REYTEY2—IVLODAD
HFIC, XN—R/\ R DC~150 MHz % H D F v — /U AFEAEBD Inphase (I) & Quadrature (Q)
DEESHEHRT B, Fr—7/VVRIZERE 1,270 MHz TERAIN. COXZEY AT LDRERKRDE
{EIEIL 1,270 MHz £ 150 MHz £ 723, RIEV AT LDFEBF 1 —Z JH#eEL1, 2, 3. 8, 16 %
7cl30~—31 dBICERET D ENTE D, ZEB/BOFBFa—JH#EEE 1. 2. 3. 8, 16 x 2
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F7:(30~—-62 dB TH3, BNHIBIEE (PA) H/VUVRXEEH S0 W (RXK). XEHRE 10us (]
K). duty circle 2% (]RK) #HHT 5. EZEEDRAA v F2 JRE (RHCP & LHCP) [FEXH)
ICIE1 us (®RKRK2us) THD, 7> THERE. B 1.1.1-9. D& 52, ZIVBREERIRT B30I,
LHCP & RHCP BDA®E~NYA VOR MY Y FPL—P TS BEINTWS, B 1.1.1-6. [CRT
FOIC, ERZFEVATLERIERF YR T LDY A Xl W250 mm, H100 mm, D300 mm T B,

Fig.1.1.1.-10. Images of linear and circular polarization



TABLE 1.1.1.-2. CP-SAR UAV SPECIFICATION

Parameter

Value

Altitude

Frequency range

Baseband range

Pulse transmission output power
Polarization

Transmission system gain

Receiver system gain

Gain flatness

Receiver noise ratio

Modulator

Output higher harmonic wave
Output spurious

Transmission system gain tuning function
Receiver system gain tuning function
Impedance

Transmission system output VSWR
Receiver system input VSWR
Transmission system antenna switching speed
Receiver system antenna switching speed
Transmission system On/Off speed
Receiver system On/Off speed
Power voltage

Current consumption

Temperature

Saving temperature

RF connector

Power connector

Control connector

Weight

Size

Pulse Length

Off Nadir

Resolution

Swath Width

Antenna Size

Axial Ratio

Antenna Gain

1 to 4 km

1,270 MHz % (25 MHz) (Max 150 MHz)
DC to 150 MHz

50 W, Pulse width 10 us (max), Duty circle 2% (max)
TX & RX : RHCP + LHCP

+ 47 dB (min)

+ 60 dB (min)

+ 1.5 dB (max)

3.5dB (max) @ + 25°C

(RX and TX) QPSK

— 30 dBc (max)

— 60 dBc (max)

1/2/3/8/16 (0 to — 31 dB)
1/2/3/8/16 x 2 (0 to — 62 dB)
50 Q

1.5: 1 (typ.)

1.5: 1 (typ)

1us (typ.) / 2 us (max)

1us (typ.) / 2 us (max)

100 ns (max)

100 ns (max)

DC + 28 V(DC + 25 to + 35 V switchable)
5A (max)

+ 0°C to 45C

— 20°C to 80°C

SMA-Female
N/MS3102A10SL-3P

D-Sub-37P

10 kg (max)

W250mm x H100mm x D300mm
4.33 up to 47.63 us

20° to 60°

Tmto3m

1 km

0.75 x 0.2 m (4 panels)

<3dB

14.32 dBic

111-7.1E, CP-SAR Y RT LDF v —TREBLBRESVEDEY 21—V ETT. FHRETI.

UAV ORITEE. EBR2EICEBNICHETESL SIS, SOCPSARDF v—T/NUVARE/NY Rig
T 2FETH D, Xfco BT —52REFTHHIC, SSD X TV 2EMT 5, CP-SAR >
DERAE—R LT, REEROHEIC, RRE-—FELET—FIDRFLTERLICHKE SN TN S, B
1.1.1-8.12, /N> 1850 MHz T, AR 1.27 GHz DF v — 7/ AREBOE N/ UV R &R T
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CP-SAR E#EAMZERE (CP-SARUAV) YR T LA

AHAED UAV SAR VY R T LDRA O—R (L 25kgTdH '), CP-SAR, GPS-SAR, &k GPS £7:(
GPS-Radio Occultation, ¥ZEt > HTHBI/N\AIN—ZARI N IVAXSKREDEZRB L YA EEHTEIFE
THhd. D UAV ORTOIEELRSEIL 1,000 m~ 4,000 mTdh B, &k 2 D CP-SAR & UAV D1k
ICSRT LIS, PUOAEEE 1,270 MHz, BRBE 1 m~3m. /YU RADEERIIE 4.5~48us, /SIVADIN>
RiB~150 MHz, 277+ 7 1« 7A 20°~60°, &AIE1km. P> 7TFFA4 X 1.5mx 04 m (4/53%)).
P> T RgIRE> 80%, PRF 1,000 Hz, E—2&/H865W (SE1km)~95 W (BE 4km) THD,
ARETIE. SE2mMUTORITREEXZTIFERNDT, RAKBAHILE50 W THD, EFE7> T
LHCP £ RHCP D7 > THHhS#BHEIN TS, TOHOLHCP & RHCP 7> 57+ TREINT/NVVARICE
Y, BRfmEEBRELZSUCEARBEOBEFEEZRAETIFETH D,

11.1-10. 0 & S 2, AARTERRKD ALOS PALSAR BIR THRR (LL. LR, RL, RR) O
Bff%E>Ial—bUT, CSCT LERDAZNZNERARREEGIEARE.XRT. ZL T LRH
LHCP M#ET. RHCP NZ{ETH D, COENSHHNDZLDIC. ARBENDERITIERBENDERELL
BLU T, BROBEMEEEELREREDEVNETRL TS, IhhSAREDEROAEEMEL. %K1
RICALRNTBFETH D, £l JEE. CP-SAR UAV DEERDMIC, CP-SAR EBHD/NEIBIE DR
EHITO>FETH D,

1.1.2. REARMHREER DINSAR [CK B2RRE « v DIV HMICHIF 2HMREBELDEZ=F UV T
(3T77v bHAEE)

BE, RREZIEFLH. v Ay, ERTREICHIFTZMREDIAT. MTKEBORIELRE, %KL
REHBENREEL 1. 1.1.2-1 180 Dv AWV IHAICEIF BMBETICL D2BEDHRFEZTR I,
DMBETORAE U T, HAR. M TKOKEEALBENH D, CORKVRPEICHTE > THD
ZLTWBDT, AARTIIRABMGENRED T HEMMOL —4 (Differential Interferometic
SAR-DINSAR) FZE%AFEAL T, EICKRRIBEY v AIVITICH T 2L T DOIREE SRBEN DILEER
AZITOFETH B

SET. AMRETIE TerraSAR-X, Envisat ASAR, ERS-1/2 SAR. JERS-1 SAR (fR{&E#) 12.5
m). ALOS PALSAR T—% (EE# 10m) ZEALT. REF7PI 7 ERF7IF7HIBICEIT Z2KRES
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SDOBBTLERT, S F—ESFMLEHICE > TEONTS A F—Ltb & ith ERIEGICE DV TR
L. DOASESIEZS A4 F—ERUKR 532 nm EDARY M VARV THIE 5.5 kIl BT 2HFHES
#RDT=o COR/RHMNS, T7OVILHRREIE & HITEPNC EEBALEL TWAHRFZHBIENTE
3%, Fig. 1.1.4.1-2.1C, 201288 10 BM ADCLICL BT 7OVIVEEDEAGIATT, EFBXIC
EESEMETNILE>TVWA I & Ffo. EFRIRICKFICAG—RI7OVILSRIEL TVWB T
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ZICHI7OVIVEEDESWRBANTTRETH Y. ERDTA F—BAICITRVWVERBEL> TS,



o
=
g
o

0.045
ey
0.040 2 8
- (=% w
0035 E = ]
_ ~ g .. S
E 0030 § S 6 3 =
x ¥ 4
8 tmzsg = =
2 c E
- nmoé g 4 2
5 =]
no1s € 2 MMMM- 5
Z 5 ®
o010 g 2 ——NQO? concentration 1
%008 —— Optical Thickness (532nm, 5.5km)
0.000 0 T Q
b o ah AD B ab g
A A 1\(;&1‘&'\ it 14 15 16 1/
g™ g gl At Al A g o
Hour on 2012-07-17 (JST) Time on 2012-07-17 (JST)

Fig. 1.1.4.1.-1. An example of simultaneous ADCL and DOAS signals observed between
14:00-18:00 (JST) on July 17, 2012: (a) vertical distribution of aerosol
extinction coefficient retrieved from 532 nm slant-path lidar (elevation 30°),
(b) aerosol optical thickness and NO, concentration retrieved from DOAS.
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Fig. 1.1.4.1.-2. Aerosol and cloud distribution observed with ADCL: (a) slant-
path profile observed at 532 nm, (b) vertical aerosol profile
observed at 532 nm, (c) horizontal aerosol distribution
observed with the PPl unit at 12:00 JST on 10 August 2012,
and (d) PPl data observed at 13:00 JST. Each PPI diagram
was obtained in a time duration of 30 min.

1142, AV RRIPICHIT B IMBBEBZTIEBHSRRIEICRIZTEL (Laras Tursilowati, 34
77w b AHRER)

A2 RRIPORBHICHT 2 LHBBECHBHKBRBICRIZTEZEICONT, G2, HIPE
B AT LBLUBBSREETIVEBVWTRENBRARERIEL 7=, BHFICEVWTREPHRTONT
PIVF=T SV I RAREDKBRERE. BEBELERXLQENDREZH DB OBHREZ. LLENRHA
RBICHT-2 LB BEL L FOTIF THHZ1T > 7= Jakarta, Bandung, Semarang ZxfR& L. Lt
WELREORBITIBET —FIHLUVCS ERET—FEANTIT >, ARIC. BERKTFAETIV
WRF 22 &IC& > T, BHLDEENRIRICRIZTHEIC DWW TEHE AT > o Fig. 1.1.4.2.(C



Landsat B2 7 — 49 S XU EEAIICE TV /- 1989 FF & 2002 FICHIF B Jakarta D LB NZEA(L
& MEKBOZEETT, BEFHORD EMTFHDIBNNAFHIRET 48 K EWTERERK[ELSR
[CHUDNTWBZ ENDMND. CDOEDIC, BERBENLHE—FPA SO FICKESEET S
& Ffey BENSY A THMBBICKE KKBET B LR EDEFENPSNIR STz, SE. 25U
TSR AER/RINIL, HROBHAEICSVTERBEFHDCEMCHALSNDZZ ENRFINS,
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Fig. 1.1.4.2. Relation between the land cover and urban heat island in
Jakarta: (a) land cover map in 1989 and (b) in 2002. (c)
Surface temperature distribution in 1989 and (d) in 2002.

1.1.4.3. BNREFEBEROD/\> IO F v IBROSHEMIEREEAL LEBH&RSEM (Yuhendra, 34
77v b, AHREA)

VE—bEVIVIT—HDODMERABMEDOBEG LZBEL. SNREREERD/\>I0XF Y
VBROSEMEREZEALIcA X—U 72—y 3> (BIREM) ARICDOVWTHEL . BRERIIE
NTVWBIHNE[OREENEVNSZEZIRY MUY R & BRIERIIBRSN DN EEIEENS L/ 20
NFYINYRDA A= 72—V 3>E BEVE—MEV DV TEGLNSDMTRADELELRE
REZLDSAICRNMERVESiEE>TWD, BFEOBREMEEZ )V E— MYV JBRIERL
TEBEICARI M IVRBEMET T EABRBTH 27 AARTIES DOELB >T-BEBREME (Gram-
Schmidt, modified intensity-hue-saturation (IHS), fast Fourier-transform-enhanced IHS, high-pass
filter, wavelet-principal component analysis) ([C DWW THE ATV, . SHBRICED S HREHE
DREICOVT, BB OERENSVHDEZREU . Fig. 1.1.43.1C. SNRERET —5FBER
[CDOVWTEBRICA A=V 72— 3V TR ETT. AMRDBRIE. FALEA T\ D55 HREE
LU OBIRERICDOVWT, BWRAXTH 3,
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Fig. 1.1.4.3. Example of image fusion applied to the GeoEye-1 image (Hobart
area in Tasmania, Australia): (a) Multi-spectral image (band
2-3-4 false color composite) with 2 m spatial resolution, (b)
panchromatic image with 0.5 m spatial resolution, (c) multi-spectral
image of the region corresponding to that in (b), and (d) the result
of pan-sharpening using the Gram-Schmidt fusion method.

1.1.5. GOSATHIEBND A IV NSLBE XS 7AT7 74 IVDREMDOABS LI XS >7a7 74
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GOSAT (Greenhouse Gases Observing Satellite; 1BV E) (X, £ TREB#KOICEER
RAZRZRAT 2L 2BHNE L THRESINLFETHY ., RENRATRADBELZRNZ7—UINK
£t TANSO-FTS (Thermal and Near Infrared Sensor for Carbon Observations) % & L T\ 3,
TANSO-FTS l&, EBRERNERMEE (VK 1-3, SWIR: 0.76, 1.6, 2.0um) &&#AFRNEREY O\
VR4 TIR:55-143um) D 4/)\> ROSEBRINTWS, /N> K 2H5 CH, DKIEFIBE (XCH,).
N RAMNS CH, DMET/OT77A IV EBHET B ENTE S, BAEFICEA—RETXCH, & CH, 7O
T77AIOBANBONDBEEIL GOSAT I3 THY., 5. SWRBELUTROD CH, T—5 %2 HEAHE
HE3Z T, BERBADCH, BENSHREEL Y CH, DRER « BHX(CRAT 2#MRMRHIED & A
FInd,

BEEEMN S| E/HLT. GOSAT RAREFE THEONTMEBBBD X 5> T—4 (CONTRAIL X
&> F—4%) [Matsueda et al., 2008] & GOSAT X4 > F—H DB A EMEL. GOSAT @ SWIR D
XCH, E TROCH,BE7O7 74 IVHRAZENT—IETHINE S ERAEL e ZORR. MEH
D XCH, & SWIR @ XCH, (VO1.xx) &MDZEIZ— 8 £ 10 ppbv. iTZE# D XCH, & TIR ) XCH, (V00.01)
EDEIE— 5 £ 15 ppbv &> Tco COREMRIIRRFZSNDL 5 —55 SOLA (LI - FIBEATH D
[Saitoh et al., 2012],
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1.1.5. fAZeta XCH, & SWIR XCH, & & U TIR XCH, & M3 [Saitoh et al, 2012, Figure 4]
(82 : SWIR XCH, £ D&, # : TIR XCH, ¥ DE)

CNEIIC, TROCH, T—HIIRHEELUTI—ENHEE - BETEHLEIN TR ENERIN
feHDD, TROBLDCH, 7OT7 7 A WICDOVWTIEFEFLENSVFAKREL, —WICIEREBRLEED
WEBENESN T\, ZC T SEEIFEISIC. TRNMSDOCH,DHBEFO7 7/ IVDSHEEER
D=OHIC, HLRBEEL (VRMY—=/NV) PIVTIVZXLOUR « #R53%1T>57=, V00.01 ® TIR D CH,
70774 )iE. 7.8um{HE (1,210 —1,360cn™") ® CH, DIRIRFEEZFAL T. N4 XEHICED
W R A S RERHTEE (Rodgers, 2000] ZRAWVWTEH L TW3 [Saitoh et al., 2009], CH, ®
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(C & B radio keI T— 4 2B\, RIC, CH, ® 7.8 um DORYE T CH,e N,O, H,0, HthREEE.
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DR U—=NILERBLBR. BEHINTNO DEREICIIBRBERBEIRENR SN, BREPORBESD
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Program 2 : Integrated use of geoinformation

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

data distribution and sharing systems of the whole CEReS.

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

validation, high-level analysis, and data publication.



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

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

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

sharing.

<Middle term targets> (6 years)
* Long-term climatology analysis is implemented by means of the seamless monitoring over more
than 20 years, leading to the synergy of land and atmospheric studies and realization of the

information center for the earth environment.

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

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

prior to the land-coverage analysis.

The final goal of this program is the formation of the information center for the earth environ-
ment by disseminating the data obtained from this program and other CEReS programs. The
international geospatial data sharing/overlay system, “CEReS Gaia”, will promote terrestrial envi-
ronmental research by integrating existing data and research products through mutual comparison

activities.
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Program 3 : Advanced application of satellite remote sensing

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

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

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

Chiba Prefecture).



+ Extraction of spatial information in relation to the biodiversity (collaboration with Chiba Prefec-
ture).

* Formation of database useful for the mitigation of pollen influence on human health. Research on
web-based dissemination of spatial information.

* Construction of environment-friendly food production support system for adaptation strategy to

climate change.

<Middle term targets> (6 years)

We plan to produce novel application methodology of satellite remote sensing data in combination
with the data obtained from ground observations. The targets will include various problems such as
desertification, water problem, food security, evaluation of ecological services, urban and rural plan-
ning, etc.

* Monitoring and causal analyses of environmental changes in Asia.
* Restorations of sound hydrologic cycle and biodiversity in Chiba prefecture.
* Study on spatial information system that nurtures the disaster- and environmental literacy.

* Construction and provision of spatial information helpful to our daily life.
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(Title) Development of evaluation method for offshore wind energy resource using synthetic aperture
radar, scatterometer and mesoscale meteorological model
(Abstract)

Microwave radiometer such as SSM/I, AMSR, AMSR-E has long been used for retrieving
oceanographic and atmospheric parameters. However these parameters are not necessarily utilized
for offshore wind energy resource evaluation. The purpose of study is to investigate how atmospheric
stability influences offshore wind energy resource by using sea surface temperature product from
AMSR-E and to develop an evaluation method for offshore wind energy resource by using AMSR-
E-derived wind speeds. Match-up data was developed for validation between JKEO buoy wind
speeds and sea surface temperature and synchronized AMSR-E derived wind speeds and sea surface
temperature. NGSST dataset which is developed by Tohoku University is also used for comparing
with AMSR-E derived sea surface temperature. Results of validation of AMSR-E SST and NGSST
against JKEO buoy SST indicate that AMSR-E SST shows relatively lower bias and RMSE than
NGSST. Results of validation of AMSR-E wind speeds with and without consideration of atmospheric
stability indicate that AMSR-E wind speeds with consideration of atmospheric stability (AMSR-E
SST and NGSST) shows lower bias and RMSE than those without consideration of atmospheric
stability. Weibull energy density with consideration of atmospheric stability using AMSR-E SST and
NGSST is close to the one derived from JKEO buoy.
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(Title) Development of FPGA for Microsatellite onboard Synthetic Aperture Radar
(Abstract)

Signal processing for unmanned aerial vehicle (UAV) with circularly-polarized synthetic aper-
ture radar (CP-SAR) uses high-speed FFT computation for large amounts of data. So, it is strongly
required that signal processing system for CP-SAR is constructed on field programmable gate arrays
(FPGAs) providing high-speed parallel processing and not traditional digital signal processers (DSPs).
In the past years, we designed a system, in which data FPGAs calculated are transferred to and
stored in on-board SSD drive through a compact PC. In this year, based on the design, we mounted
the designed system on an FPGA board. In addition, we processed an en example image with the

system; we ensured that the system is capable of process CP-SAR image with required high accuracy.
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(Title) Development of greenhouse gas measurement using the white light laser system
(Abstract)

We applied a broadband white light laser to a differential absorption lidar (DIAL) technique
for detecting a variety of greenhouse gases. We performed the white light DIAL measurements and
proposed a method for retrieving H20 profiles including wavelength differences of the extinction
coefficient ¢ and backscatter coefficient 3. These results show that H20 retrieval needs to evaluate

also the temporal variation of aerosols.
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(Title) Research for a Ka band small antenna onboard UAV
(Abstract)

In order to investigate the possibility of carbon microcoil (CMC) as a Ka band antenna material
for UAV, electrical properties of CMC/silicone rubber composites were evaluated. The weight ratio of
CMC in the composites was 1%, 5% and 9% respectively. Dielectric constant of each composite was
measured in the frequency from 200MHz to 20GHz.

From our experiments, the composites have dielectric properties in the frequency from 200MHz to

20GHz. This result means that when we apply CMC for a Ka band antenna material, we will have



to discuss the appropriate weight ratio of CMC and base materials other than silicon rubber for the

composite.
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(Title) Analysis of InSAR Image of Volcanic Activity in Sakura Island (Kagoshima)
(Abstract)

The long-term consecutive differential interferometric synthetic aperture radar (SAR) technique
1s used to measure the volume change during land deformation. This technique was used to
investigate the subsidence of Sakurajima island, Kagoshima Prefecture, by assessing the data from
two Japanese L-band spaceborne SARs (Japanese Earth Resources Satellite 1 SAR and Advanced
Land Observation Satellite Phased Array type L-band Synthetic Aperture Radar) during the
periods of 2007-2009. 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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(Title) Study on presumption of the energy consumption by using the artificial nighttime light
extracted from DMSP/OLS observation data. ~ Evaluation of the sensitivity of the DMSP/
OLS-VIS sensor by means of artificial nighttime light ~

(Abstract)

The DMSP/OLS-Vis data were often used after removing the cloud influence by the method such
as the 10-day maximum value time composite to a yearly based time series dataset so far. However,
the authors showed that there is a high correlation between the power generation and a single image
of DMSP/OLS-Vis that were observed at occurring a large-scale power outage caused by the Mega-
Earthquake at Northeast Japan in March 2011. If the sensitivity of a single image is obtained with
the certain accuracy, it will be able to estimate the carbon dioxide emissions emitted from auto-
mobiles, and improve the accuracy of estimation of the carbon dioxide emissions by the yearly based
power consumption so far. Therefore, the single image data of DMSP/OLS-Vis were observed before
and after the occurrence of the Mega-earthquake, and were evaluated the sensitivity by using the
power generation data in the administrative area of Tohoku Electric Power those were the closest

time.
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(Title) Improvement the precision of aerosol optical property derived from satellite imagery with
ground albedo
(Abstract)

This study is verification for retrieval algorithm of aerosol optical thickness (AOT) on the ground
from only satellite imagery. The image as vertical distribution of albedo at the top of atmosphere
p roa Was simulated with 6 S the radiative transfer code assuming the reference ground cover albedo
p rer With no aerosol and the AOT value 7. The reference albedo p gy was calculate with finding
the minimum value of albedo in MODIS images while three months as a season suppose that there
were no absorbent aerosol in these images. The simulated image at the top of atmosphere seems to
be similar to the raw MODIS images as the no atmospherically corrected image. The most similar
1image with the raw image at the top of atmosphere was simulated image obtained with the maritime

aerosol model. It is necessary to make AOT image indicating the seasonal variation as a future works.

(=)
1. [FU®IC

CNET. BET—IHORERZOFMES RS EE2BMIC, BEHNSBOLNIRRLFENR
HE (pon) NS, BEHDMRBHEE ASTERRFXRS A TIV) IZHBEL TREX (o) ZXKO
1218, CDPrr E P MO ZDRICHEETIAKII7ZOVIVOXZNES (AOT) %, MEHEEI—R
6SERANTRKDBZZINITY XLERFLTE e COFIVTY XL, 1 ADBEBROADNSIBENE
EAOTDORMAEKRODONZFIBEBUEEZBLI-DDTH >7- (FRH23FEHRBAR). CONEIZARY
MILIFZRDOR v F2 JICEK U ITVRFXEDEIIMEZ ERL T2, COTOHRBHNERICTHONIISE
TH0rer E P DENKELRBIGENHY,. CNHFEIX. T70OVIVETIV% matitime, continental,
urbam WTNDIFEERE L TH6SICHITIHHHRESBEDNHEBEEZ BRI TLE D VWS RBERDH 27,
=& ZIX. MODISDIFE. BD/\> R THBEF v+ RIV3DIFGE. Prer & PronDEN0.15%BZ BI5E
[CIE. AOTZENHHHICAB1.0L ) KRELRBEERET DL ERYIRRENTRNBEE>TLE S
Too AARTIZIRENG 0 DEAZRE T 72, M EEHBISNTCASTERRFERS A TS5 U TIEA L,
MODIS BfRZRW\WTHREZIVRFORYE2EEEZRELY. ZOHEARA T 2BRTEDINEY
Tal—bUT

2. MAT—%

WEHBOBRBLPYPITIEZEZERL T RREBEXREZIR—VYIF v+ /N\RADIMT Zi/EERETAE
WD2009FMN52012FNDMODIST—H%FIAL T £feo COMODIST—HICIE. MEHEEI—F6S
EAVWTASDFORREL A U—RIEZEL T, COHEIE, RECBELEKDHYSFZIVRR ER
31-H3ANS11AERRE LT,



0.0 013

0.0 0.12

0. 0.09
ch
0.0 .ch 0.06 lm
ch ch’
0.0 0.03

0.0 0
200 201 2010 2012

=
=

=

=

spsu au sposu au sp su au sp su au Sprosum aut  Sprosum aut  Sprosum aut  Sprosum aut

B 1. 2009F~ 2012FEDNEF v RIVDTPIVRRDFEE a) SIBF > R, b) FAFv+> RV

®2. 201MFMORNMRBAPIVRIENS S I 2L — b ULIERKERDOZIVRE  a) 2011 FEKOR/NIKRE 7 IV
N RGBEREIR. b) continental ETIVE T = 0.5 ZREUEISEDATRLIRDI I aL—MBEIR, o) BHRIC
matitime ETIVDIFE. d) BHRICurbam ETFIVDIZE

3. RA7ILN R OEEZEL

WREAZIVIRORBHUAELTE, RIRET7OVIIHNEVWEREL T H5—EHEORNTPIV
NREFBLUT. BBE L TE SFHICLIMRBOETILEERL. SFE3IANSS5/%EE. 6 ANS8
B%EE. 9AMNS11BEMKE LT B 1(22009F~ 2012FENEF v RIVD TP IR R DFEBEDHR
%Y. BAFa) ICRF >R (ch.3,4,1). b) ICHFEAF+> RV (ch.2,6,7) ZixULT, 0
BVF v RIVIE 201N FEEREF. B, MOIBICFZIVRRDBNESLKRY, FAF o RIVIE FITEKB
HEERHFWAHASNED DT ERNY (ch. 2) (F. B, & MKOIBICPIVRRHSE LK. BRERINMI
D1.6um (ch.6) L, F. BE. KDIBICZILNRHE L 2.1um (ch. 7) TlE, DAZ IV RHED D
Too Efoo BD52009F~2012FNEF v RIVDRINT IV R HBENSTKICHIF TR BEZRADIE
(¥, ch. 3 T0.106. ch. 4 T0.116, ch. 1 T0.106, ch. 2 T0.380, ch. 6 T0.251, ch. 7 T0.231 TH > 1=
CDBRKEETDP e NEE T, Prer EAOTHS p 1o FEL T—TIVEER L T2

4. VI —MERBIUER

H2I123. BIDT—TIWERBVWTHERAZIVRENS Y I 2L — b UEAKLEBDPILR K ZRT,
BDa) (E. 2011 FKOR/NMRBEPIVR R EZTRT, b) H'5d) [F. RINFIVRRZ prees AOT%E 1
=0.5 & U =356 D continental, matitime, urbam ZNZNDET IV &R, continental, matitime €5V T
. RNZILRREREY ZIVRRIEZELRY, matitimeDANELYWIEZ < BATRI. KRHELEEE
L TLVRLVMODISBIRIC K WIE K BZ o FIC, urbamETIVDBZEIEIRINENT 7OVIVEREL T
WBTHORNPIVRREBERE Y ESICPILVRREANSIKRIBL SN D, SEZOBFEEZAV T, AOTE
BEEML. SEEDAOTDEEZKDH B,



Fass P2012-1
G o — 39 " = | — N, ‘ 7 :
= H%Q ARG PMIWA A= TAASDOIVE— IV ITADIGAICEAT
SR
mEE FiE) SRFE (/N Dv/UBKASH)
BEHE AR08

(Title) Application of hyperspectral imaging. camera to remote sensing studies
(Abstract)

Recent advances in image sensor and information technologies have enabled the development of
small hyperspectral imaging systems. EBA JAPAN (Tokyo, Japan) has developed a novel grating-
based, portable hyperspectral imaging camera NH-1 and NH-7 that can acquire a 2D spatial image
(640 % 480 and 1280 x 1,024 pixels, respectively) with a single exposure using an internal self-
scanning system. The imagers cover a wavelength range of 350-1,100 nm, with a spectral resolution
of 5nm. Because of their small weight of 750g, the NH camera systems can easily be installed on
a small UAV platform. We show the results from the analysis of data obtained by remote sensing
applications including land vegetation and atmospheric monitoring from both ground- and airborne/
UAV-based observations.
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(Title) Validation of satellite product estimation algorithm using climate model simulation data
(Abstract)

Mutual verification between satellite products and climate model products was performed for
the practicable elements. Model successfully reproduces the seasonal and interannual changes of
precipitation. Global distributions of the seasonal changes by the model almost agree with those by
the satellite data regarding both the land surface temperature and the soil moisture. The interannual
changes of land surface temperature by the model agree well with those by the MODIS data. As to
the soil moisture, the regions exist where the interannual changes by the model disagree with those
by the AMSR-E data especially in the warm season. Although disagreement for quantity exists, the
seasonal and interannual changes of downward short-wave radiation almost agree. The seasonal and
interannual changes of snow cover almost agree. However, the changes of snow depth by the model
disagree with those by the AMSR-E especially for the seasonal changes. The values of elements
calculated by the model are physically and bioecologically consistent each other in the model.
Therefore, while the satellite data is the validation data for the model, the model results are useful
as the relative information for the validation of the global scale or regional scale products of satellite

data estimated separately by each algorithm.
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(Title) Configuration of BRDF observation system using newly-developed unmanned aerial vehicle (UAV)
(Abstract)

In order to construct observation system of BRDF using newly-developed, compact and light
unmanned aerial vehicle (ISTS Co., Ltd), we obtained visible and near-infrared images taken by
ADC3 multi-spectral camera (Vision Tech Inc.) in this year. We conducted field survey at the plots of
Cryptomeria japonica at Takamori-town, Kumamoto prefecture from 3rd to 8th, September in 2012.

The size of ADC3 is 122 mm X 78 mm X 45 mm which equips CMOS sensor. ADC3 can take picture

at 530-610 nm, 630-690 nm, and 780-900 nm, respectively, with the size of 3.2 mega pixels (2,048 x
1,536). UAV can fly up to about 250 m height. When we observe surface conditions from 100 m height
with ADC3, we can get images with the spatial resolution of 1-5cm.
When we calculated NDVI with the data of ADC3, and compared it with those calculated by satellite
images in 2010 and 2011, the former was significantly larger than the latters. As a cause of this
result, it is considered that the way to set diaphragm of ADC3 was still uncertain, which affected the
calculated NDVI.
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(Title) Detection of vegetation phenology by satellite remote sensing
(Abstract)
To accurately detect the spatio-temporal variability of plant phenology such as the timings of

leaf-expansion and leaf-fall by using satellite remote-sensing data, we have collected daily plant



phenology images and spectral reflectance data at various ecosystem sites in Japan and overseas,
which is including a deciduous coniferous forest site; Yatusgatake and then obtained detailed ground-
truthing evidences. To examine the reason for the uncertainty of satellite observation in the leaf-
fall period, we examined the spatio-temporal relationships among in situ- and satellite-observed
vegetation indices, the red, green and blue digital numbers extracted from plant phenology images,
and leaf litter for each species by performing field studies in a deciduous broad-leaved forest site;
Takayama. We found that (1) the different characteristics of the timing and pattern of leaf-colouring
and leaf-fall were shown among species; (2) Values of the Normalized Difference Vegetation Index
(NDVI), Enhanced Vegetation Index (EVI) and Green-Red Vegetation Index (GRVI), observed
both in situ and by satellite, rapidly decreased at the peak of leaf-fall, but the end of the period of
decreasing in GRVI occurred about 20 days earlier than that of NDVI and EVI; and (3) The peak
of leaf-fall coincided with GRVI=0, which indicates that the difference between the green and red
reflectance is 0. These results indicate that GRVI, which mainly represents leaf colour on the canopy
surface, is less influenced than NDVI and EVI by the spatial heterogeneity caused by differences in
timing and pattern of leaf-fall among species. Finally, we mapped the spatio-temporal variability of
the timings of leaf-expansion and leaf-fall over about the past 10 years in East Asia and northern

cryosphere regions by using MODIS satellite-observed 8-days composite GRVI data.
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(Title) System development for supporting CDM projects by satellites-based photosynthesis models
(Abstract)

Where the price of Certified Emission Reduction (CER) or EUA falls to less than 5 Euros /t, the
author increases cost—performance by including bio-diesel in CDM projects. This reviews Japanese
Jatropha projects and world biodiesel research activities. The author also emphasizes multiple benefits
of afforestation/reforestation (A/R) projects such as beneficial impacts of carbon fixation, water
resource management, erosion, combating desertification as well as bio-diversity. Bio-fuels, renewable
fuels used to reduce fossil-fuel consumption, are sustainable fuels such as bio-ethanol produced from
glucose or starch, biodiesel produced by trans-esterification of seed oils from Jatropha derived by

afforestation, and soybean oils. The latter can stabilize grain prices and maintain secure planting areas.
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(Title) A feasibility study on the detection of the diurnal variation of tropospheric NO, from a
geostationary orbit and the ISS
(Abstract)

We have conducted numerical simulations to estimate the SN ratio required and the precision of
the diurnal change measurement of the tropospheric NO, from ISS. We basically followed the method
proposed by Noguchi et al. [2011] and Irie et al. [2012], which utilized the DOAS technique. For a
realistic simulation, we considered not only nadir-viewing geometry but also slant-viewing geometry.
We assumed that the viewing angle of ISS is 0° (nadir), 45 ° from the east and 45 ° from the west.
We also assumed that summer and winter solstice to see the seasonal difference. The results showed
that the nadir-viewing geometry has the best precision in winter, but during the daytime in summer
the precision in slant-viewing geometry is better than the nadir-viewing geometry. Detailed analysis
showed that this is mainly due to the dependence of the AMF of the tropospheric NO, on the solar

zenith angle, which largely changes depending on seasons.
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(Title) Feasibility study for Infrared camera on CP-SAR small satellite
(Abstract)

For CP-SAR satellite, we examined the specifications of the infrared camera in addition to visible
camera. We also studied the I/Fs of infrared cameras and of visible cameras for development of other
onboard equipments on CP-SAR in the future and also the unmanned aircraft (UAV). We listed the
results of studies as below. (1) Simultaneous operation of IEEE1394 could not be achieved on a PC
due to problems with the power supply. It will be one of the required specifications for satellite BUS
systems. (2) NIR (near-infrared) camera acquired image of slopes, including vegetation and the
bare land. (3) We acquired thermal infrared images including the electric light and vegetation in
the room. For further study and discussion ; (a) For both NIR images and thermal infrared image,
it is important to determined the narrow band filters to associate a physical quantity. (b) In order
to reduce the power supply, we will require Non-cooling thermal infrared camera, especially for
Satellite. (c) Response time becomes a problem for commercially available thermal camera. (d) The
most important point of view for CP-SAR development will be the adjustment of I/F between BUS

and onboard equipments.
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(Title) InSAR mapping of Antarctica with ALOS PALSAR: Ionospheric effect correction
(Abstract)

Satellite SAR interferometry is a promising tool for mapping of glacier and ice sheet displacement
in the Antarctica. Last year, false interferometric phases by the inferably ionospheric effects induced
by aurora activities were found. This year, the theoretical effects of the total electron content
along radar path were studied as for pixel shifts in range and azimuth directions and phase shifts.
In addition, actual ionospheric effects were confirmed from the difference between forward and

backward looking interferograms.
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(Title) Estimation of Methane Emission from the temperate forest using GEP Method
(Abstract)

Exact estimation of methane (CH,) emission from vegetation is of crucial importance in the study
of climate change due to greenhouse gases. In this work, we applied the Greenhouse gases Emission
Presumption (GEP) Method for the analysis of CH,net production from the Neuglobsow region
(13.03 E, 53.17 N) in Germany. Based on the CH, concentration data of WDCGG with the wind field
and land coverage information, the yearly CH, emission from evergreen coniferous forest has been
estimated to be 59.3 xg m™. Assuming that the emission from evergreen coniferous forest is around
three times larger than that from evergreen deciduous forest, the global emission from temperate
zones is estimated to be 4.1 Tg CH, yr", which is a reasonable value as compared with the estimation
based on the IPCC analysis.
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(Title) Development of a fluorescence spectrum measurement system for diagnostics of vegetation
leaf health conditions exposed to air-pollutionand other stress factors
(Abstract)

Various factors such as moisture, soil, and radiation conditions affect the stress (generation
of active oxygen) conditions in a plant. Here we examine the plant condition paying attention to
harmful ultraviolet rays (UV-B) as well as acid rain originating from air-pollution substances such
as NOx and SO, . The chlorophyll fluorescence spectrum emitted from the vegetation leafs exposed to
these pollution substances is measured using the laser-excited fluorescence (LIF) method, leading
to the evaluation of photosynthetic ability. In addition, we examine the capability of Fraunhofer line-
discrimination (FLD) method for monitoring the fluorescence emitted from vegetation leafs under
illumination of solar radiation. For monitoring the weak fluorescence under daylight conditions, we
exploit the narrow wavelength band of 760nm, the so-called solar blind band due to the absorption of
molecular oxygen in the atmosphere. By changing the solar radiation amount illuminating leafs, we

have succeeded in observing the fluorescence signals within the oxygen band.
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(Title) Horizontal atmosphere observation with mobile lidar
(Abstract)

Study of the temporal and spatial behavior of the lowermost part of the troposphere is important
for obtaining knowledge on the composition and dynamics of atmospheric aerosols and clouds. In
addition, such information is indispensable for monitoring the air quality in the urban environment.
The purpose of this cooperative research is to carry out the near horizontal observation of the lower
atmosphere using a portable Mie- scattering lidar newly developed in our laboratory in the Graduate
School of Advanced Integration Science. The data have been compared with the result obtained
with the ADCL instruments recently equipped at CEReS. Also, the continuous observation with
cloud cameras will be useful for understanding the conditions of the lower atmosphere when lidar

observations are implemented.
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(Title) A study on accurate sea ice physical parameter retrieval from SAR data
(Abstract)

The main objective of this research is into the possible use of synthetic aperture radar (SAR)
data to monitor sea ice in the southern region of the Sea of Okhotsk. There are a lot of SAR satellites
operating in orbit, and most of satellites can observe the ground targets with various observation
parameters. We would like to find out the suitable observation parameters for monitoring sea ice in
relatively thin sea ice area. In-situ data collections on Lake Saroma were carried out in mid February
2012, which were simultaneously with ENVISAT and RADARSAT-2 observations. We found that
RADARSAT-2 VV to HH co-pol backscattering ratio decreases as the ice thickness, which was found
in our previous work. As our future work, we will use the measured dielectric constant of the ice

surface for improving the backscattering coefficient model for relatively thin sea ice.
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(Title) Ground Observation and Satellite Image Analysis of Volcanic Clouds and their Database
Construction
(Abstract)
The multi-point automatic observations of volcanic clouds at Sakurajima and Kirishima Volcanoes
have been performed by using visible and NIR cameras. The temporal variation of the eruptive
activities of Sakurajima Volcano, which turned out to be very active at Showa crater since 2009, was
studied. As a sub-set of satellite data of volcanic clouds at Sakurajima, all of the ASTER data since
2000 were surveyed, with remarkable plume images mostly since 2009. Though a satellite image is

a snap-shot, it reveals temporal variation of the eruptive activities, to be studied in conjunction with



ground image recordings. Explosive eruptions were found to happen not only after a long pause when
the gas pressure turns out to be high enough to break the closed vent, but also sequentially with
short time-intervals. Explosive eruptions were mostly followed by continuous ejection of ash clouds
with different temporal variations such as stational, pulsive or with sequential eruptions, while
white or light-gray clouds were ejected stationally in most cases. These variations may be understood
due to the difference of magma supplies from the magma storage to the vent through the conduit. In
analyzing continuous records, the sampling by one minute is adequate, while ten minutes is too long

to miss small eruption.
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(Title) Study on the methods for classifying vegetaion functional types and leveling vegetaion cover
(Abstract)

Classifications of vegetation structure functional types and vegetation coverage are important
issues for studying global environment. For the global satellite, it is difficult that the classification
into vegetation types of similar seasonal changes, such as evergreen broad leaf and needle leaf
forests. And vegetation index includes the information of vegetation activity and it's coverage. SGLI
sensor on GCOM-C satellite has plans of observation with three angles, nadir, forward and backward,
of red and near-infrared bands. In general, different observation angle can be detected the shape
of the object, and tree shape of broad leaf and needle leaf is different each other. In this study, the
characteristics of reflectance both of different observation angle and wavelength were examined for
evergreen broad and needle leaf forest using ALOS/PRISM sensor data. The sample areas were two
areas and one area for needle leaf forests in Japan and America, respectively, and were two areas for

broad leaf forest in America. Flat areas were selected as sample areas. The reflectance of backward



was higher than that of forward. The ratio value of reflectance backward divided by forward was
almost same each other for evergreen forest, but the value had wide range for broad leaf forests. For
the study of vegetation cover level, we used the DEVV camera developed by Dr. Moriyama, Nagasaki
Univ. Using the DEVV camera, the image of three visible and near infrared bands can be observed.
This year, we studied how to process the data observed by DEVV camera, then calculated three
indexes of NDVI, NIR/G, NIR/R for different vegetation coverage. The response of vegetation coverage
change was different each other of three indexes. We consider that the intersection point of indexes
changing as vegetation coverage may be included the information of vegetation cover level. In the
next step, we should consider how to utilize the three indexes changing characteristics as vegetation

coverage.
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(Title) Development of a method to measure forest canopy structure from forest floor
(Abstract)

This research project tried to develop the measurement techniques for canopy structure of natural
forest ecosystem using the multiple approaches. In fiscal year of 2012, we conducted the detail
measurement of forest canopy using the helicopter with multiple censers under the collaboration
with the research groups of CEReS (Profs. Yoshidaki Honda and Koji Kajiwara) at Tomakomai and
Nakagawa Experimental Forests of Hokkaido University. The detail mapping of spatial structure
at canopy structure is currently under analysis with on-site measurement of tree species, crown
height and DBH (diameter at breast height) in each site. The laser investigation on the forest floor
was also applied in the integrated forest plots of Nakagawa Experimental Forest to develop the 3-D
structure of tree community and canopy structure of natural cool-temperate mixed forest in northern
Hokkaido. We also organized the seminar to share the current understandings and achievement of
this collaborative study in June 2012 and February 2013.

BR)

FREFIZANTZ 7O0—F AV TRAMNERRONBEEELZANET 2HEcREIT B 2BEL
T3, 2012FEIFTFREKRFECEReSS DRI IV—T (AZRH - RRRS) COHFICKY, LBEK
FENKIARMKRSE SR ARKICBENWTERB L —Z MY MIFEAANY IT5-BAZT. S
REDFHBEANZREL fco SMDICHITZ2BARE BE. #5. BWSER) OT—FEMETH L
(C&V), FBLRZEEBENT Y EY JLIC@EIS 2B A ZEH TN D, Ffew PIITAEMKICE TS
LU —F—RIEZMKE TITL. FMATORARDIHORM/NNA ZIZADZRTAEEDNEELICEIF 7B
VA EEH TS, 20126 AHIU2013F 2 AICIE, AHBMRICHIT 2EERIPLHAEDESKR
ZFERI DILODEIF—%FMAEL. SEROMRDARMELITEMICOVWTERRIREIT O 10



222, §27073LHEFNABHAEDEM

REES P2012-2

fRERRE PIOTPEY A= RBEREERN TOEREEDEEIEST
thEE (FAlE) e F (BBRERREBHIRBRIZHARRD

BEHS BOBE

(Title) Seasonal march of cloud activity over Asian monsoon and maritime continent regions
(Abstract)

We investigated the seasonal differences of cloud activity over the Maritime Continent and
Australian Monsoon regions. The cloud activity over the sea largely changed from dry to wet seasons.
In addition, impact of intraseasonal disturbances of large-scale convective activity was also significant

for the modulation of cloud activity, although the impact was weaker than the seasonal change.
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(Title) Development of Urban Modeling and Disaster Detection Using Various Remote Sensing Data
(Abstract)

Two pairs of pre- and post-event TSX images taken both in ascending and descending paths were
used to detect three-dimensional (3D) crustal movements which were caused by the 2011 Tohoku
earthquake. First, two sets of two-dimensional (2D) movements were detected by the authors’
proposed method. Then the 3D movements were calculated from two sets of detected movements
in a short time interval, according to the observing model of a SAR sensor. The method was tested
on the TSX images covering the Sendai area, and its result was compared with the GEONET GPS

observation records.

(B2

AMETIE, LRETHERNE TRE INTZ2011ERILMS KFFE PHEDRIE 2 BEEAD TerraSAR-X
BEBBOERORF7ERANT, XESHBICHIT 2 3 RTHBEHE L KD, REINTHREETEE
GPSEE S MILIR%E GEONETDLEE T2 &, T ItV (0.2m) BROBEEAXBIT B ERENT,



RBEES P2012-2

HRRRE SREOL —4F 2RV IERIREIC K 2i8E T DR & E21LICRET 2K
wRE FIRE) BNIETT (RERFERZERIZAERD

BHEHE EGFEXER

(Title) Detection and measurement of land subsidence caused by liquefaction using synthetic
aperture radar
(Abstract)

Soil liquefaction occurred around Tokyo Bay after the March 11, 2011 earthquake off the Pacific
coast of Tohoku. We tried to extract the liquefaction areas from repeat-pass PALSAR data before
and after the earthquake. By comparing the difference of the multi-temporal InSAR coherences,
we managed to find a threshold for the urban surface class and derive the candidate liquefaction
areas. The results were in good agreement with the reference data obtained by MLIT (Ministry of
Land, Infrastructure, Transport and Tourism), which proves that coherence is a good parameter for

extracting liquefaction areas.
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(Title) Study on hydrometeor retrieval using multi-frequency microwave radiometer data
(Abstract)

We have been developing a forward calculation method for high frequency microwave for
retrieval of water subsistance using Microwave Imagers (MWI). In order to validate the developed
method, we have been applying the forward calculation method to the Global Satellite Mapping of
Precipitation (GSMaP) MWI precipitation retrieval algorithm over land and coast, and comparing
the retrievals with precipitation observations. The GSMaP algorithm over land and coast for TMI
consists of the forward calculation part and the retrieval part. In the forward calculation part , we
derive look-up tables (LUTs) between high-frequency (37 and 85 GHz) polarization-corrected

brightness temperature (PCT) depressions and the surface precipitation using the radiative



transfer model (RTM). In this calculation, we use a priori information from Japan Meterological
Agency (JMA) global analysis and statistical models of precipitation-related variables (profile,
convective/stratiform ratio, particle size distribution (PSD), etc) derived mainly from the TRMM
observation. The retrieval part finds surface precipitation rates that give forward-calculated PCT
at 37GHz (PCT37) and 85 GHz (PCT85) best fit with the TMI TBs. The conventional algorithm
generally underestimates PR surface rain (Rainsurf), in particular, for shallow precipitation events.
This algorithm, however, occasionally overestimates deep, convective precipitation.

The present study developed new forward calculation method that alleviates the above
retrieval bias. In this method, we assumed that the retrieval bias resulted from the error of
a priori information. Then, we derived the indices of a priori information from MWI TBs that
affected the relation between MWI TBs and the surface precipitation, using TRMM MWI (TMI)
and Precipitation Radar (PR) data sets. Then, we corrected the forward calculation part of
the algorithm with these indices. As the first step of the development , we performed forward
calculation experiments to examine the dependency of PCT depressions to a priori information of the
precipitation-related variables. The results show that PCT37 depression was sensitive to freezing
level height (FLH) and depth of frozen precipitation (DFP) while it had little sensitivity against
other frozen precipitation properties. It was also found that PCT85 was much sensitive to the DFP
and other frozen precipitation properties than PCT37. As the MWI index for DFP, we introduced the
ratio of PCT85 depressions to PCT37 depressions (R8537) as the index of the frozen precipitation
depth. We expressed R8537 in terms of ratio of precipitation retrieved from PCT85 depression (rain85)
to those from PCT37 (rain37) using the conventional over-land algorithm. We also employed PCT37
in no rain areas (PCT37nr) for the indirect index of FLH, since PCT37nr can be regarded as a
function of surface temperature.

Then, we checked the PCT depressions to the above MWI indices by comparing TMI retrievals and
PR Rainsurf for 1998, for various R8537 and PCT37nr classes. The results show:

1) Relationship between Rain37 and Rainsurf mainly depends on PCT37nr. Rain37 generally

underestimated Rainsurf for cases with PCT37nr lower than 290 K.

2) Relationship between Rain85 and Rainsurf was very sensitive to R8537.

Then, we derived linear fitting coefficients between Rain37, Rain85 and Rainsurf for each R8537
and PCT37nr class for 1998. The new forward calculation method used these fitting coefficients for
the statistical correction of the LUTs.

We validated the performance of the new forward calculation method using TRMM TMI and PR
data sets for 2003. Comparison between TMI retrievals and PR Rainsurf indicates that the new
forward calculation method alleviated negative bias of the TMI precipitation retrievals over land and
coast, compared to the conventional algorithm. The zonal mean of TMI retrievals and PR Rainsurf
indicates that the new forward calculation method also reduced the zonal mean retrieval error over

land and coast, in particular over low PCT37nr regions.
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(Title) Estimation of downward logwave radiation and surface temperature for surface radiation
budget analysis
(Abstract)

This study aims to develop an estimation metrology of longwave downward radiation flux and
surface temperature. The methodology should be used to evaluate radiation budget at the earth
surface in the climate study. The methodology should be available in global scale and in long term.
Therefore we focus on an application for cloudy days.

We evaluated a basic performance of the boundary layer model for the surface temperature



estimation. The model should include basic heat transfer process in the boundary layer; radiation
and turbulence. It should be available for the local climate problems, e.g. water vapor increase by
city warming. We found that the physical properties of ground earth soils are key parameteres in our

model.
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(Title) Optical properties of cloud and aerosol by using SKYNET data
(Abstract)

We collected data of Aerosol and Cloud optical properties during 1994 on the SKYNET observation
network at each site in the world. Our study is an observation network to understand aerosol -cloud-
radiation interaction in the atmosphere. We provide the information, in this presentation, on the
optical properties of aerosol and cloud with respect to their temporal and spatial variability. The
global distributions of aerosol have been derived from satellite data, and have been simulated in
numerical model, which assume optical parameters. However, these distributions are difficult to
derive because of variability in time and/or space. SKYNET instrumentation has been designed to be

effective for comprehensive understanding the climate change of the atmospheric
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(Title) Estimating Aboveground Biomass Using Laser Remote Sensing
(Abstract)

Above-ground biomass estimation is required to monitor forest biomass change for the international
environmental policy. The biomass estimation has been derived from the stem volume equation using
field measured tree height and diameter at breadth height (DBH). In this research, the terrestrial
laser i1s used to measure stem volume directly from the laser point distribution. The automatic
process is developed and introduced to find stem location. Digital Terrain Model (DTM) is created
from unclassified laser returns and the laser points at tree height and DBH are extracted to measure
their tree parameters. Laser data can capture any irregular shapes of stems. The automatic process
developed from this research is useful to make an accurate tree inventory used for the validation of

satellite remote sensing.
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(Title) Supporting Elephant Conservation in Sri Lanka through MODIS imagery
(Abstract)

The latest government sponsored national elephant survey was conducted is Sri Lanka in 2011,
revealing the number as 5,879. This is about 10% of the total elephant population of the sub-
continent. The forest cover, the living environment of these elephants in Sri Lanka is about 19,500
sq km (2012 estimation). Although the estimated forest area is about 30% of the country, much

smaller forest patches where elephant or even other smaller animals cannot survive are also counted



into same category. However, many studies have pointed out that a herd of elephants need about at
least 100 sq km of forest patch to roam. The available forest cover suitable for these wild beasts in
Sri Lanka is critically limited. With a very high human population density of the island (332 people
per sq km, 2010), the pressure for land to feed people and elephants is becoming critical, putting
the lives of both sides at risk in rural areas. Resent reports indicated about 250 elephants are killed
annually by farmers in man-elephant conflicts. From the other hand, dozens of people are also
killed by wild elephants, where most of the cases are reported within poor male famers. Apart from
various local level remedies for this issue, the conservation of elephant population can be supported
by remote sensing imagery based studies. Freely available MODIS sensor imagery can be considered
as a successful candidate for the purpose, due to the specification of data. The advantage of spatial
resolution of MODIS image (250m x 250m) to automatically filter out very small forest patches in
the mapping process comes first. Secondly, the daily receiving of imagery helps to monitor micro-level
temporal forest cover changes, which helps to understand possible local level movements of elephants.
However, the coarse image resolution is not capable to delineate finer boundaries between forest and
settlements and farmlands. This study used MODIS 250m imagery to map Sri Lanka's forest cover
(2012) and examined the possibility to identify sizeable forest patches that these giants can roam.
Finer resolution images available in Google Earth were used to conduct the accuracy assessment
and also to examine the structure of forest- rural village-farm environment. The actual elephant
movement information was gathered from local authorities and existing and potential bio-corridors
were tried to identify. In future research steps, monthly forest cover maps and field investigations
are vital to attain a clear understanding of elephant movements. Such information will provide a very

influential source of data for wild elephant conservation of Sri Lanka.
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(Title) A validation study of atmospheric properties with SKYNET data
(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 statistical data analysis of Optical Particle Counter (OPC)
and LIDAR under the visibility hindrance condition. As a result, it was confirmed that a proportion
coefficient between atmospheric extinction coefficient and visibility varied by factor two under the
visual hindrance condition compared to the normal one. We further investigated the results with
observation data with a sky radiometer, and had a preliminary result that the proportional coefficient
between atmospheric extinction coefficient and visibility was also different depending on atmospheric
phenomenon types such as Kosa and haze. It is suggested that the characterization of atmospheric

phenomena should validated with the ground-based and satellite observation.
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(Title) Analysis for physical parameters of clouds using the millimeter wave cloud profiling radar
and ground and satellite based facilities and evaluation of global and local cloud liquid water
(Abstract)

FALCON-I, the high resolution cloud profiling Doppler radar, can observe clouds with the
sensitivity of -30 dBZ at 5 km with high spatial resolution of 15m in the ranging direction and 0.2 °
in the horizontal direction. This project aims deriving physical parameters of clouds using FALCON-I
and facilities of SKYNET with those simultaneous observations. We made campaign observations
in September to November, 2012 in Kimitsu/Chiba and Fukue/ Nagasaki SKYNET site and derived
precise data of LWPs. We have assumed log normal distributions of cloud particles for calculation of
LWPs. Derived LWP with FALCON-I data are correspond with those with microwave radiometers
when the radar reflectivity factor are smaller that about -15 dBZ. These results will be useful to

investigate characteristics of clouds in order to make global model of atmosphere.
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(Title) Investigation of retrieval technique of tropospheric ozone from UV-Vis.-IR spectra measured
from a geostationary satellite
(Abstract)

Accompanying with recent development of industry and economy in Asian countries, emissions
of air pollutants have been increasing significantly. Long-range, transboundary transport of these
pollutants probably affects 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
spectra of solar scattered light 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 precision of DOAS fitting for visible spectra, olar direct light spectra were
measured, indicating that ozone column amount can be retrieved both from visible and UV spectra.

Influence of aerosol extinction on the lower tropospheric ozone evaluation has also been estimated.
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(Title) Construction of the wireless communication network system of acquisition & supplying detail
methodological data information in Kofu Basin
(Abstract)

Wireless communication network system of acquisition methodological data information is
successfully constructed. GPS data from Mobile Phone & Weather data (temp, Humidity, Air
pressure) from Davis Vantage Pro2 weather stations via APRS system are compared by connecting
programs and indicated at the Internet Google Map on real time operations. In the experiment at
the winter morning shows that ,in Kofu Basin, there are small Heat-Island around the Kofu DID,
and also exist some pools of cold air in the southern suburbs. It could be new excellent system as a
micro AMeDAS (Automated Meteorological Data Acquisition System; Japanese official weather data

acquisition system) in these local small areas around the city.
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(Title) Relationship between Rainfall and Ocean Heat flux by Satellite data in Indonesia
(Abstract)

In recent years, the variation changing of the monsoon season and water shortages have been
frequently reported in Indonesia. These changes have influenced for agriculture, fisheries and
tourism. In this study Ocean heat flux (latent heat, Sensible heat) is estimated from satellite
data by microwave and infrared radiometer. Rainfall data from 1998 to 2006 by TRMM satellite,
microwave radiometer and the observed field data are collected and analyzed by the statistical and
time series methods.

In Indonesian ocean, The heats transports from the ocean to the atmosphere are emitted annually,
the sea lose heat from the ocean to the atmosphere. On the seasonal variations of dry and the rainy
season, it was found that the release of heat is low during dry season while it s high during the
rainy season relatively. Pacific ocean showed the largest heat variation. The heat release from
the ocean was found to be mainly latent heat. The amount of heat released from the ocean to the
atmosphere was increased from 1988 to 2006. The relationship between heat balance and rainfall
show proportional relationships. The increasing of monthly accumulated rainfall showed proportional
with the amount of heat exchange from the ocean to the atmosphere in Pacific , Banda, Indian ocean

and Indonesian sea.
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(Title) Multi-scale effect on landscape pattern analysis with a range of spatial resolutions
(Abstract)

In recent years, identifying the relationship between spatial pattern and scale has emerged as a
central issue in ecology and geography. Scale has been defined by grain, or resolution here. Bias in
the results will occur if the scale is wrongly selected for landscape evaluation. In particular, with
remote sensing becoming widespread, monitoring and detection on landscape dynamics from local to
global scale has become available, selecting a satellite with appropriate spatial resolution for research
objective scale is thus becoming essential.

Moreover, it 1s necessary to understand scaling among different satellite data, which is important
for improving the efficiency of remote sensing. In this research, satellite data of various resolution,
QuickBird (2.5m), ALOS AVNIR-2 (10m), Terra ASTER (15m) and Landsat ETM+ (30m),
were employed to analyze the scale effects of grain size. The research was implemented at Azeta, a
typical Yatu landscape located in Sakura City, Chiba prefecture. Land-cover classifications were first
implemented using the Maximum Likelihood Method on satellite data of various resolution.

Based on the results, classification maps from each satellite image were systematically resized from
their original pixel size and a series of coarser resolution maps were created through the majority
rule. Finally, nine of landscape metrics imbedded in the FRAGSTATS were derived from these
aggregated categorical data for landscape pattern analysis. The results indicated that most landscape
metrics obviously increased/decreased in scaling relations such as power-law and logrithmic among

the satellites having various resolutions.

(B=)

SEBEBUENRT—IVEEBICEDESIICELTINERIBET B LT, £BHDRLBIRED
REREICEETH D, IRE. BLAREREOBEEE ARY MVER A DBIET — Y DICAMNTTREE 1>
TERD, BRBFET —VICHBIFTRBERE/NY—2DAT—IVHREFIZRT—VU Y TOBRICED LS



REVWABHDIMCOVNTOREDIFR TR TH o1 AARTIE. BERIZIFET —F 2RV IHEEDLE
HEERL T, BAUROEEEZE—ICLI-IVT A XDEE LIV T4 XER—ICLU-RRZEHEEDE
EORBBERMANSZIDFZEICDOVNT, BET —IRBTEDKIICELZINEZRASMNCTEII L Z2EH
ELUTHEMZET o 1o

TIVT A XDEUHDREBEREICS X 2EEOBNICIE. £7. FERIEMFOKBMX Z MR
e LT, SBERT—4 (QuickBird (2.5m), ALOS/AVNIR-2 (10m). Terra/ASTER (15m). Landsat/
ETM+ (30m)) DLM#EBENERZHENTHNE (RAZE) ICEWEMRL T, RIS, ZEEZANTS
BET—HIDTHBENBRBRETOLIVTA XINS5100mETE mERICU S T2 J0REBAITL.,
FRAGSTATS ZAWTRT —IL T E DRBBEDBRFZ 1T oTco ZDRR. WITNDEET —F HTDE
BICBVWTZHED UL TWhIR/NNy FOIV Y A ADILKICHES T, BABICHBZKRER/ Y FICHES
SNTVNBIENASHNTES>Te TOKIIC, FRMRPHEMDKL 7%/ Cy FH A INKE VL LHHEES
A ZFeIY A XDIERE EBHICHBRBDEIENETTETRELCRY, EMOFEDED/Cy FH4 XN
INSWEHIEB YA TIEETET/NhE B>, Ik, BRDEBENSVEET —FI THBIFTER
BERFEDORT—IVIRNBELRY ., AT —IICEUIKEL TWBZ E#IBIEL T

. SREBERFUEDORT -V JBREIA TRFUEEBRIS. VT A XOZELICIHL T/
FH. N FBE, 8 Iv IR, Tv I BE. RBERKER. ANy FH4(4 X BR-wEtL. ¥319
RIABHERIZ VS AL NIV ERBL NIVOWTNICEVWTH M EBERELRH Y. b A4 XHEKRT
BICONTRAMICEILL To AT —IVOIBICH D ZEIBROOZRND RN ENBESMIE ST D
T, ZNSDBRIEERRZIBET —FICHENHS T, BR2 94 TORBETHLAT—IVOZEICHL T
—HMEERENSVC EEBIKRT 2, B—DZERAMREEICH T I2RBBENHET — LB OHBRMN
SEENER/NI—2 ERRTBICIIFET—FICK>THSMNIELH Y., BROTBIRFBRICKSZC
ENRENT ZDT0H. [WERYDEE/NI—> DR T7T—IVICIEU TZEN 2 ERBICRRTZ 2E2
DFRNEE LR D,

REES P2012-3

fRRRE REAXAKREXEOEEEMRICHIT 2MAHHDRRERIR
HRZE PR [REB—F (RREBKE)

BEHE ERBE

(Title) Analysis of fallow fields in Minamisoma city after the Great East Japan Earthquake
(Abstract)

It is expected by the damage caused by rumors and fixture restrictions not only in the damage
to farmland caused by the earthquake and tsunami of the Great East Japan Earthquake on March
11, 2011 but the first Fukushima nuclear power plant accident that a fallow land and an abandoned
cultivated land are expanded. This research grasps the actual condition of the fallow land outside the
evacuation zone within the range of a radius of 30 km from the first Fukushima nuclear power plant,
and aims at supporting resumption of disaster victim farming.

During a period from September 1, 2012 to September 3, I performed a field work in a fallow field
of Minamisoma city, Fukushima, and gathered a sample (all 34 spots) of the agricultural soil. The
radioactive material concentration of the extracted agricultural soil was measured with the radiation
meter of LB-200 (Berthold company). As a result, in the agricultural soil of the hilly land which
s a steep slope outside the evacuation zone, 9805 Bq/kg, 9306 Bg/kg, and a high-concentration



radioactive material were detected. Therefore, the radioactive material density was proved to greatly
change by the topography as well as the then direction of the wind. In addition, 173 Bq/kg, 479 Bqg/kg
and radioactive material concentration were low, and, in the agricultural soil of the hilly land which
is a steep slope of the evacuation zone (within 20 km range), it became clear unconditionally from
the first Fukushima nuclear power plant that radioactive material density of the agricultural soil was
not high so that distance was near.

The Ministry of Health, Labour and Welfare set up a new standard value (cesium 137 is 100 Bg/
kg (the old standard: 500 Bg/kg)) from a long-term viewpoint. However, the present condition is not
having progressed so that subjects, like the place which processes the waste which decontaminated
not having been decided may occur and decontamination may consider. Since expansion of a fallow
land is not avoided if this present condition is not overcome, the continued monitoring investigation
1s required.
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(Title) The evaluation method of soil carbon stock using digital camera
(Abstract)

To assess the feasibility of developing an efficient estimation method of soil carbon stock, the
estimation of soil carbon stock using image of digital camera was carried out in Hokkaido. The
regression analysis between the amount of carbon stock and RGB value of the image were executed,
and the highest correlation coefficient was derived from the red value. The result indicated that the

1image of digital camera with red value can be effective to estimate the soil carbon stock.
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(Title) Forecasting rice growth and yield in Citarum river basin
(Abstract)

From the view point of food security, observation of crop growth and estimation of crop production
is eagerly required. Although satellite observations based on remote sensing have already been

conducted, improvement on estimation accuracy is still necessary. One of the possible ways is



combination of remote sensing with crop growth simulation model. However, simulating results quite
varied by parameters which were mostly determined by cultivar ecotypes. Accordingly, detection
of rice ecotypes is probably quite informative and improves the estimating accuracy. This study
preliminarily conducted research on detection of cultivar ecotypes by canopy spectral reflectance on
the ground level for rice which is the major crop in Asia.

We conducted field experiments in Kyoto in 2011 and 2012, with 8 cultivars (3 japonica and 5
indica cultivars) including traditional and improved types, and indica and japonica types. Canopy
multispectral reflectance of rice canopies was measured once a week by MS-720 (Eko Instruments)
from 1m above canopy. Cluster analysis showed that canopy multispectral reflectance was
significantly different between cultivars. The difference depends on a form of plants and height and
the result may enable us to distinct rice cultivars in plant communities.

Our previous study proposed a new indicator (TIPS: Time-series change Index of Plant Structure)
for leaf area index (Hashimoto et al., 2009). Common vegetation indices such as NDVI are thought
to indicate canopy coverage, suggesting that the difference between TIPS and vegetation index

contributes to detect cultivar ecotypes in rice.
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(Title) Assessment of spatial and temporal distribution of water scarcity for agricultural use in
Citarum river basin
(Abstract)

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

calculated by distributed parameters. TOPMODEL needs only 3 parameters, so this model is easy to



link with GIS data. As the results of data analysis, it was possible to develop the complete distributed
TOPMODEL that can reproduce the flow quantity of the validation point.
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(Title) Geohazard Monitoring Using Satellite Remote Sensing Data
(Abstract)

The following two subthemes were dealt with in this research. (1) Study on Ionsospheric
disturbances using GPS TEC (Total Electron Content)and (2) Satellite remote sensing for “geohazard
monitoring/forecasting”. As for (1), we applied the developed neural network -based ionospheric
tomography algorithm to practical data which includes the possible anomalous changes for the 2011
Tohoku Earthquake (Mw9.0) occurred on 11 March 2011. That is significant increases 1, 3-4 days
before the earthquake. The tomographic results on three days before the earthquake show that there
are abnormal enhancements of electron density at lower Ionosphere. This feature is found different
from the disturbances of solar origine. A future detailed analysis will be required to investigate the
relationship with the earthquake. As for (2), a new algorithm for cloud detection for night time data
has been developed using MODIS data. The coukd detection results using new and old algorithms
have been evaluated using LIDAR data. The new one is found much better than the old one. This

improves the accuracy of cloud detection and removal and is able to dramatically reduce the faint



detection of lava activity for Shinmoedake volcano in Japan.
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(Title) Long-term monitoring of the disaster area reconstruction by satellite data
(Abstract)

A massive earthquake occurred Friday 11 March, off the Pacific coast of the northeastern part of
the Japanese mainland (Tohoku Region), causing devastating damages. In this study, the area of
sprinkling water was extracted by using ALOS AVNIR2 images. This also reports the combination
use it gather and analyze accurate disaster information and monitoring using MODIS satellite data

1n disaster areas.
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(Title) Extraction of degraded grasslands using remote sensing data in semi-arid area
(Abstract)

Degradation of Mongolian grasslands has led to the significant loss of livestock in the 2010 winter
disasters (so-called dzud in Mongolia), with losses of around 8.5 million. Since grasslands spread
over an extensive area in Mongolia, remote sensing, backed up by ground survey, is a promising
means for monitoring these lands, and it is impossible to retrieve more detailed plant information
such as the plant structure. In this study, we obtained ground-based BRFs from in-situ Mongolian
grassland plants by spectrum measurements. The characteristics of the BRDF were analyzed by
adopting the semi-empirical kernel-driven (RossThick-Roujean) model. In order to analyze the
characteristics of BRDF, multi-directional reflectance spectra were measured by sensor fiver attached
device in Mongolian grasslands. The BRDF model parameters for each measurement object (i.e., £,
fos £,.,) were calculated, using semi-empirical model. The relationship between these BRDF model
parameters and various vegetation indices. As results, The two vegetation type of Aneurolepidium
chinense dominant type and Stipa krylovii dominant type was classified by DVL,,, (Difference
Vegetation Index) . Next, the plant height with Aneurolepidium chinense dominant type and Stipa
krylovii dominant type was found that good correlation with the NNGDI,,,; (x> = 0.447 **) and RVI,, (r?

=0.506%) respectively.
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(Title) Next-generation satellite study party
(Abstract)

We needs to discuss the synthesis for next generation satellite observation system, thus we plan
to carry out the domestic Workshop as a discussion field. In fact, we carried out Workshop on the
“Possibilities and problems for the estimation of food production with maximal utilize of satellite
observation” in 3 and 4 September 2012 in CEReS, Chiba University. Participants were 30 in this WS
with invited speakers who were export for each research fields. We could share the current overall
status through this WS. More detail and summary of WS was report in CEReS Newsletter (September
2012) and annual report of CEReS for FY2012 (written in Japanese).
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WO, B8FRA. It 2. RBRFE. KBER. SPEH. ANTICE. HORT. PLUEE.
MR B, KHBL. BH B, HMa®H=. R B, BPEE. VE— P YU JICLETEHE
B YV B ~MMZEHENRIC & BIRIERR. AKULFEHHS, 20125F11A6 —88 (FA™)
WEE—. BHAGE. 18 2. EBEEA. Gerry Bagtasa, EFBE3A. AN IICt. AtHEH. I—&
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Khatri, P. and T. Takamura, 2012: Aerosol climatology of the East Asia region studied by using
ground-based remote sensor data of SKYNET network, Proc. of the 18" CEReS Int’l. Symposium —
Asian Network for Environmental Monitoring and Related Studies, Chiba, Japan, 12-29.

Takamura, T., T. Takano, K. Imaoka, 2013: Validation of AMSR2 LWP & PWC, Joint Pl Workshop of
Global Environment Observation Mission 2012, Jan.29-Feb.1, 2013, TKP Ochanomizu Conference
Center, TOKYO.
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Ryutaro Tateishi and Josaphat Tetuko Sri Sumantyo, Development of geospatial data sharing/
overlay system - CEReS Gaia -, International Geoscience and Remote Sensing Symposium (IGARSS),
Munich, , 22-26 July 2012

Hoan, N. T., R. Tateishi, D. X. Phong, B. Johnson. 2012. Global Water Mapping using MODIS Tasseled
Cap Indexes. International Geoscience and Remote Sensing Symposium (IGARSS), pp. 7161-7164.
Munich, Germany, 22-27 July 2012

Hoan, N. T., R. Tateishi, D. X. Phong, B. Johnson, Global Water Mapping using MODIS Tasseled Cap
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Indexes, International Geoscience and Remote Sensing Symposium (IGARSS), Munich, Germany, pp.
7161-7164, 22-27 July 2012

Ryutaro Tateishi, Nguyen Thanh Hoan, Toshiyuki Kobayashi, Bayan Alsaaideh, Dong Xuan Phong,
Tana Gegen, Gulijianati Abake, 2012. Production of 500m Global Land Cover Data using MODIS
2008 Data - GLCNMO Second Version. The 22th Congress of International Society of Photogramatry
and Remote Sensing (ISPRS), Melbourne, Australia, 25 August — 1 September, 2012

Kithsiri Perera, Srikantha Herath, Armando Apan, Ryutaro Tateishi, Application of MODIS data to
assess the latest forest cover changes of Sri Lanka, Proceedings of XXI|I ISPRS Congress, Volume |-
7 , Melbourne, Australia, 25 August — 01 September 2012

R. Tateishi, J.T. Sri Sumantyo, A. Miyazaki, H. Sumitani, Development of a new geospatial data
sharing/overlay system for land environmental studies — CEReS Gaia —, ISPRS, Melbourne, August
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Tateishi, R., N. T. Hoan, T. Kobayashi, B. Alsaaideh, D. X.Phong, Gegentana, G. Abake, T. Enkhzaya,
MiLan, K. Yishamiding, H. Alifu, and Y. Li, Production of 500m global land cover data using MODIS
2008 data — GLCNMO second version, CD proceedings of International Symposium on Remote
Sensing 2012 (ISRS 2012 ICSANE), Incheon, Korea, 10-12 October 2012

Gegen Tana, Husi Letu, and Ryutaro Tateishi, Validation of the wetland mapping derived from
MODIS imagery in North America, Proc. SPIE 8524, Land Surface Remote Sensing, 852407,
doi:10.1117/12.977222, (2012.10)

Dong Xuan Phong, Ryutaro Tateishi, Nguyen Thanh Hoan, Toshiyuki Kobayashi, 2012. A new Global
Urban Map using multi source geospatial data. The 18th CEReS International Symposium and The
5th Indonesia - Japan Joint Scientific Symposium (1JJSS 2012), Chiba University - Nishi Chiba
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Mi Lan, Nguyen Thanh Hoan and Ryutaro Tateishi, An object-based approach for tropical forest
classification using ALOS PALSAR 50m orthorectified mosaic data. The 18th CEReS International
Symposium, Poster 6 . Chiba University, Japan, October 24, 2012.
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Tatsuo Shiina, Yusaku Mabuchi, Hayato Saito, Gerry Bagtasa, Naohiro Manago, Nobuo Takeuchi,
and Hiroaki Kuze, Retrieval of aerosol and cloud optical characteristics in the troposphere based on
vertical and plan-position indicator lidar signals in combination with ground-based measurements,
The 26th Int. Laser Radar Conference (Porto Heli, Greece), S3P-27 (June 25-29, 2012)

Hiroaki Kuze, Yutaro Goto, Yusaku Mabuchi, Hayato Saito, Ilham Alimuddin, Gerry bagtasa, |ppei
Harada, Toshihiko Ishibashi, Takuma Tsujimoto, Shumpei Kameyama, Urban air pollution monitoring
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We1.11.2 (July 22-27, 2012)

Yusaku Mabuchi, Naohiro Manago, Gerry Bagtasa, Hayato Saitoh, Nobuo Takeuchi, Masanori
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Hayato Saito, Yusaku Mabuchi, Naohiro Manago, Gerry Bagtasa, Nobuo Takeuchi, Masanori Yabuki,
Tatsuo Shiina, and Hiroaki Kuze, Aerosols property analysis using multi-wavelength LIDAR and
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Laras Tursilowati, Josaphat Tetuko Sri Sumantyo, Hiroaki Kuze, Erna Sri Adiningsih, SEBALIS
software development to process satellite data and its application to the study of urban climate,
The 18th CEReS International Symposium (Chiba Univ.), P4 (October 24, 2012)

Tarulata Shapla, Motaleb Hossain Sarker, Mohammed Ali Bhuyian, and Hiroaki Kuze, Assessment of
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Hiroaki Kuze, Active and passive remote sensing approaches for the characterization of optical
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surface changes of Makassar city using DINSAR and Landsat TM images, The 5th 1JJSS (Chiba
Univ.) P36 (25-26 October, 2012)
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model simulation results, [8524-59] , 2012 Asia-Pacific Remote Sensing, The Kyoto |nternational
Conference Center, 2012.10.29-11.1 (Japan, Kyoto)
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Shinoda, T., M. K. Yoshioka, H. Aiki, M. Kato, L. F. Smedsad, M. Katsumata, K. Yonemura, A. Higuchi, H.
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Kertakusuma 7 crop service of west METBEHE
Jawa Province
Staff
Mr. Ir. Kusmayadi St | 41> KRR | Regional Office of Food | 24K TBTE H24.11.28
Rostaman 7 crop service of west MEITEEhHE
Jawa Province
Staff
Mrs. Henny Suhandi | 8814 | 4 > R & | Regional Office of Food | 24K KEFE H24.11.28
o7 crop service of west MEITBEHE
Jawa ProvinceStaff
Mrs. Nia Purnakania | 1§ | 4 > K & | Regional Office of Food | R4\ KEFE H24.11.28
7 crop service of west MEHTBEHE

Jawa Province
Staff
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V7 E-A] ~
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Rohayu Che Omar | &M | L=V 7 | THAHFY 3 FIVKE | JICAIUST AYT7rw b H24.12.3
B4 L=y 7701 ~
EIR=Y=v okca H24.12.15
Hidayah Basri L | NV=Y7 | THHAFY 3 FIVKE | JICAIUST EL b AVEN H24.12.3
B4 JL—y770>z1s ~
EIR=Y=v okca H24.12.15
Muzad Mohd Fared | 8t | YL—Y7 | T+ AFY 3 FIVKE | JICAIUST IBT7rwh H24.12.3
st L=y 770>z ~
FMTIBEEHE H24.12.15
Koo Voon Chet SH | IL-V7 | RIVF AT 4 PKRE JICA/JST IBT7rwhb H24.12.6
IR JL—>770V1H ~
MTBEEHE H24.12.11
Chan Yee Kit B | L=V 7 | RIVF AT 4 PKE JICAIJST IYT7rwh H24.12.6
B L=y 770V ~
FMTIBEEHE H24.12.11
Lim Tien Sze B | L=V 7 | RIVF AT 4 PKE JICA/JST IPT7rv bk H24.12.6
B JL—y77Ovzy ~
MTEEHYE H24.12.12
Tay Lea Tien T | IL-V7 | L=V PRIZKRE JICA/JST AYT7rw b H24.12.6
B L=y 7701 ~
EIR=Y=v okca H24.12.15
Nazirah Binti Azizat | &t | YL—Y7 | YL —Y PRIZEKRE JICA/JST IHYT7rwh H24.12.6
HESE JL—y770>z1s ~
EIR=Y=v okca H24.12.15
Norashidah Md Din | &tE | YL—Y7 | T+ AFY 3 FIVKE | JICAIUST IHYT7rwh H24.12.6
AR L=y 770>z ~
FMTIBEEHE H24.12.15
Nor Hazwani Nor T | V=Y | THAFTI 3 FIVKE | JICAIST IHT7rwhb H24.12.6
Khalid A= JL—>770V1H ~
MTBEEHE H24.12.15
Rasyikin Roslan T | NV=YT7 | THAFTI 3 FIVKE | JICAIST ELvb AN H24.12.6
HEE L=y P70V ~
MTBEEHE H24.12.15
Intan Norzuliana T | NV=Y7 | THAFTI 3 FIVKE | JICAIST AYT7rw b H24.12.6
Baharuddin E=dii] JL—yr7Oovzy ~
MTEEHYE H24.12.15
Intan Syafinaz Mustafa | X | YL—Y7 | TFHHFI 3 FIVKE | JICAUST AYT7rw b H24.12.6
B L=y 7701 ~
EIR=Y=v okca H24.12.15
Syamzari Bin SMH | IV=Y7 | THFHAFYIFIVKE | JICAUST IHYT7rwh H24.12.6
Zulkarnain EA=] JL—yrJOovzy ~
[EIR=Y=v okca H24.12.15
Hanafi bin Yusop S | IV=YT7 | THHAFYIFIVKE | JICAUST Eavb AN H24.12.6
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AN B
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RERBZERARE RBUE-—bEPUTIIA] (5318)

(26 FEXER)

LEHE HERMME (O7ERBE MIKRBEVE—bE2 Y2 J] (CEReSHEICK 5418)
BEEMIREIER [VE—bEP > TAP)

RERBZARE RBEYE-bLE P2 I%HR] (918)

RERBZEARE RBRUE-—bE> 22T 1 B] (418)

REREBZMRR RRVE-—bEPPUT1IB] (5348)

(At REA)

TEHE HERFAME O7EEE MKRREVUE-—bEI Y2 T (CEReSHEICKL 5431B)
TEEBFREBERFR [EHIR )

ITEBEREGER [VE—bEPI2TTE] (518)

RERRESRZMERNEPRE [VE-FEV IV ITRRERZ | ] (918)
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. Comparison and assessment of image fusion methods applied to high-resolution satellite imagery
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* [Optical Characteristics of Aerosols over south-western islands of Japan using SKYNET observation
network (SKYNETICHIFBE - T7OVIEAD]. VE—b VIV IZ2E /5D - BELLARS
(INTTT—498Mt>9—EIICT201286 B148)

- [BHOBAEXBIRIVF—], FEMRZTITR52012 (FEAZREVE—M VYV IHRE
A —ICT201210868)

< [E-I70OVIVOEE), #HIKRECERYICEATETV -0 3 v 7, HEkEGASEHENI CREILHE)
FE (FREBXSER—IVICT20128F118158)

R BULERET —SFRAKMBRKREZES (2009.10 ~)

- IR (LIRS ERER SR, tBEESESR (20102 ~)

- IIMRIRFEZIEPIZE (2010.4.1 ~)

- SRS DRIEICRT 2 WGES (2010.1 ~)

(BBFEARER)

* International Steering Committee on Global Mapping (ISCGM) WG4 FT P~ >

* International Symposium on Remote Sensing (ISRS) 2013 General Co-Chair
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cAVRRYT - DIV FRZ2VE—NEV VU TBERRE L - BEHR

cAVRRYT NV RUIRKBUE—bEI IV TRV I— T—HIR—RBR

N\ RUIRKRFMBTIERVE- MLV THRE BEHE - BEHE (VM V0RVE—HE
Yo ROV —4)

< I\ RO IRREMBE TE2RMIKYIBMARE FEHE (N4 20RVE—bEVVV T - EREO
L—4)

 PRMEEAN CEGEREZHE ES

« YL —¥ 7 - Universiti Kebangsaan Malaysia JHEZURIXANSBHHE

cF—RMIUP - AVRTIVY I KRE BEHXNBHOS

NL—Y7 - RIVFAT A FPRE ELHNEBTHE

(RIRER3)
- HIKBHREOMESRE

(EBTFE)

- IAXA BRIZ S RENBOMBENGEENAARRIINI v 3 RS B8 (FH24EE)
- GEEREEA L BEHESEORIIRN S, RIES (TH24EE)

ci) BAUE— M EVUY USE - SHES (FHI5 ~ 24FE)

— 132 —



- BAZRBIFHNMRESETEIEMIESE (FM23FE 88 1 B~FmM2457/8318)
- BRAENRREZERSREECEDETEE (PA23F8 A 1 B~FmM24F78318)

(FRRRF)

RIITBUAN FTEMEBMRMAKE BRHARE (F24F1BKY)

- BREMEHEFE 22 IGAC/NEES £ (F21F 7 B & W)
CRENRARGARMEE 28T A IO AF—LERERES: £8 (BURBHARMKLYER)

(NIZH)

- BRZMiSE BREFESR MKXERFES KSR IGBP « WCRP « DIVERSITAS R RIS IGAC/)
£8% £8

- BRMKEEEESKE A2V 3> KRRV E—F+— (FRi24FE5 )

KB ESMESE R KSNRls £8

RIS RIEMAKRSHEE (A-1102) PRNAP—

cFTH ARELZMREERES £8

- BRMBKREEESRKETO0J T LES

s RKRUEEMRE ARRBEHARSNE £

— 133 —



(8] &> 4—DiTE
8.1. EYVH—FEDIVIRI YL
8.1.1. #H18EICEReSERUE— VIV IV VROV L
(=T 43— 1 UT. AU A>T 4 3. BPTE. BESF. NIt ALREA)

2012F108248, TERZIZHIOSHESBEICHVVTHE18ECEResSERY E—b V2T
VIRGVL-RBEZSVTERERRDFP 7R Y b7 —2 — (The 18th CEReS International
Symposium on “Asian Network for Environmental Monitoring and Related Studies”) ZBELFULT0 5
FOVVRIDALIE AV RRIYPREDFERZESL 7 « AR, XEBBERENRK, 25 ~ 268D
The 5th Indonesia Japan Joint Scientific SymposiumI|C&HETz [1 > RXVFPOA =] DAXRED
VEDELTRHESINE LT, 1995FDRIUKRCEReSS T O TELPIPEPLETBYE— >
VU DMREE. BLUVRZERHABLELZBL TOAMBROBREEAL. 21 ICSVWTADDE
THRFTHDA THHRODEELE D 2B PV 7HIBEICEN T, & BIRBRANRY V=0 %
Y 3l e CEZBMELTRELILDDT, BB AV RRXIP F—ZAMSUP PXUA,
KAy, pERENSDSNNH Y., BEZEEF70BTL T

SNEBELIRE RAY—t vy arDiRF
“¥B7055L4
8 130 — Registration Open

9 :30 — 9 :40 | Welcome Address and Greeting (Chair; Prof. Tateishi)
Director, Professor Hiroaki Kuze

9 :40 —10:10 | (Oral 1) (Chair; Prof. Tateishi)
Dr. Qijing Liu (Beijing University of Forestry)
“Forest carbon storage in Beijing by multi-source data

10:10 — 10 : 40 | (Oral 2) (Chair; Prof. Tateishi)
Dr. Ketut Wikantika (Bandung Institute of Technology)
“Analysis of Vegetation Structural Parameters using Lidar and UAV”

10 : 40 — 10 : 50 | Coffee Break
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10:50 — 11:20 | (Oral 3) (Chair; Prof. Tateishi)

Dr. Khatri Pradeep (Chiba University)

“Aerosol climatology of the East Asia region studied by using ground-based remote sensor
data of SKYNET network”

11:20—11:50 | (Oral 4) (Chair; Prof. Tateishi)
Dr. Park Jong-geol (Tokyo University of Information Sciences)
“Global monitoring of atmospheric methane sources using satellite data”

11:50 — 13 :00 | Lunch

13:00 — 14 : 00 | Poster session

14:10—15:10 | (Oral 5) (Chair; Prof. Kuze)

CEReS activities

Dr. Josaphat Tetuko Sri Sumantyo (Program 1)
Dr. Atsushi Higuchi (Program 2)

Dr. Akihiko Kondoh (Program 3)

15:10 — 15 : 40 | (Oral 6) (Chair; Prof. Kondoh)
Dr. Kithsiri Perera (University of Southern Queensland)
“Supporting Elephant Conservation in Sri Lanka through MODIS imagery”

15:40 — 16 : 10 | (Oral 7) (Chair; Prof. Kondoh)

Dr. Luhur Bayuaji and Josaphat Tetuko Sri Sumantyo (Chiba University)

“Monitoring urban land deformation using DINSAR technique on combination of L, C and
X-band SAR data”

16:10 — 16 : 40 | (Oral 8) (Chair; Prof. Kondoh)

Dr. Sebastian Hantscher

(University of Applied Sciences Magdeburg-Stendal)
“Real-time radar imaging based on UAV platforms”

16 : 40 — 17 : 00 | Discussion & closing remarks

17 :00 — 17 : 10 | Group Photo

17 : 30 — 19 : 00 | Banquet (at CEReS)

8.1.2. 15BICEReSEBEVE—NE VIV VRY DL
(FA—HF 41— : CEReSHEEFBHRALEESES

E25F 2 B22BFEARRZIFPESEICEVT, F15sQBRBEVE—MNEO IV IV VRIS D LA
LEUT. SOYURY DAL, HEFNBHAERRSONME[TIT TEBEREL THY., £ 9—0EL

CEReS HEFIRMRB SRS (FEAZIILEEE) RAEDEEET ALY F—K
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TWBERYE— M2 J7075 4 BRRETOTS L. GEFASENLTOTSLICEELL
a7t (OF17. RR5—30) OMRFERNDH W LU T HBE. REEE. KR, [R BF AWl
JEED - KB SARPNAN=ZART MV EVYREREZRITEZNBHFOMEARNRS SNIERLE
BRI ThhE U, e ThH5DOMREL T, [$B15EICEReSHRIRYE— PV TIVRI Y
LEHE) #RTLELT,

8.1.3. [HEHAZRARITTTALRBINERENTRMES LUBER] (CETEV—9YavT
O—T 4 =%  HBOEE - X280 - FMFTEF - NVICTL - RRERD) - FgkieF)

FET7—92 3y %2012 9838~ 4BICHIF TCEReS AR 1 FREZETHRELELZ, 7—
D3y TOBEFIA MUVNTRT LIS, “HKF2HRAOSELICHEL. HRBEOXZEUHICE
BRETEZSVVITICEDCREBINEHE LW —SEAINEHREDITREMNTTE TS, KT—7
Y3y 7T REFACEETZET VY, ERAGEFIC OV TEERMS SPBEBRLEFETLN.
TRFRCLIRBINEHTEDITEN,. SIURBBERICOVNT, MRZHEIEBTSZ"La2BHNELTR
ML EUT. SEE30%,. 2B8BICRI7IVOWEEWSINTZVJICREODNE LA FEBIC
BEDEL. BWT—02 3y TERYF LT, SBERHDE (FOJTSLIFTRICKSE). BEHHRT
UTORYEBHEFTVWE LT,

o EFULT KXETIV (BEEBBRETIV) ZPREUVLADRY, BRFOEEZEBEATRNT

WHVRWERBEF KITHVERVVETREMD K E LY,

P EBEETFINTREBOEETTIVTH S SIMRIW OFIN D)L & WIgBRENi, HOTEERY
[EDNTIFZESWRINEISEBRVIVETH B

P> AREFEETIVIFREHANICIINEFRIICIIEL LBV, AEDIBELIS S LTEELREND
%, BIZIEXTRBA V>V IIEBREEEH S5 TH. AKEIESHUHNIRETH D, LML, Bl
RAZFEETHEL. RILEMFEAVTASKILZET V. EBETNVFICT4—FN\Yv I TE
NEAZ—DRMEBREIRDOUREEND B

o BETIOFUbN:

> [BFK2FBESD (2002-) LGSMaP TARAFETH Y. MEH T —FELBALN—Y 3> 1
HIRFAPTH D, REANICIZT A 0 ORMEIEHIC K 23#E TREBD background BJENEICDE
FEDELEBETIVNENH D,

> BHE : RAMPRBERDBHFHETERF—L (EXAM system) ([CL 2 BEBRMT —IDEHEFE,
UPIVE A LALE TIZKES FHRIE & SOHEREICIRIK TIIREDLH 2.

> RUERKBULESKKBEVEHY 8, 95 :110-DI7NT A RVRAF v, ZRREUNEKRT 2,
20155 &V 8 SEAFE. 9S(32022F & WV ERTEH14FEDERETE, FR1.3PB DAET—
GHEESINY RV TTEIMDKRERRETH D, FKITMEE L T rapid scan DBEMERH
ETH>,

» GCOM-W, -C:-W (L8RP, EB:EMA, -C £2015T5 LIFFE, SGLI IC K BENR~PRITR
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HEZHVU Y, HLU250m, 500m BFRN/N\> RBBEMNTH 3,
> LiEKS : AMSR-E~AMSR-2 TOMR. BEDBEIEIL IAXA RN DA S THEETH 70
FUMESADLE. JAXATIVTY XLTREEBIEME LU THERHE T 2HE Y RWVISERL WA
ETH>
P GOSAT, GOSAT-2 : KDY > TV JTIIEZFRIZH L VWEEZX DN BHLZEHRFICA
NTHRAMEEZZEZ THENE, RIEOHARFIE L TEARAT—INI=—0, BONRBR
DFERBIDIINDECATHBN, ETIVRR. OXZ L TRREDLUEBIRENVETH %,
KIT—=92 3y T%BEER. CEReS TIIMIBRARBEL TIDT—IZHRO TV ARENEREZ L
TVWERWVWERBWET, BB, AWS TIZCEReSHEFIA (MRER) OXEEZIF, 7—03vTH
DML & L-BRICEAL TRV 4BV —TD2ENEXRIEEZZITE LT,

(D=0 3av77005L4]

(BRI - RIBTL €2 2 BBV LIRS X R
9838
- [BRRERE/\yr—Y ) ([CDVWT ROELE FIEKCEReS)
F1WETVY
« KX - BEREEEBIRETY VY (BPELE TEKRZRHKH)
EMIREET VYT (P)IIER PREERSHRELC )

& -
i '

BERMET2P)IBRPRERER

cRRUILZETV VT CEERIE &K REZWMER) BMREEL I —K[R—AFMET VR
HJ7O0vzob7OovzHo MY —
F2% H2ER &—
* GSMaP B KU GPMDIRIK (AREIEE JAXA/EORC)
9848

E28 FMEHE (0IE)
cBUERRBET Y ZAVWVREMSNEHTE (ITPRE RKX AORI)
- RERBUERZEE [VFHY BS] OMES LU ZDIGAICDOVT (B # JIMA/MSC)
- 5B 1 BISIRESHEABRE GCOM-C1(C K BREFER (B HE JAXA/EORC)
* GOSAT-2(CDW\T (#KiEi# NIES)
- EEAEY B BANESRELEBEE U ground truth[C X 2 EBEPEEMRIRY. Zho %
BICULBR2VELCBANDT7 4 —FRN\v Y (k# € JAMSTEC)

CERE
82 BEUE— b LU IHRLY S—HES

AEHI T, [CEReSMDH N (CEReS Colloquium) ] &B& 3Tt 4—DHKFSZTO>TVWET, UT
FZDEETY,
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2012FFE % 1@ CEReS DN

B8 : 201286 8138 17:00—18:00

@5 — 1 FREE

A : AJI{CE  CEReSHHI#HIR

24 MU :"A study using remote sensing observations of air pollutants from ground (MAX-DOAS) and
satellites"

25

Substances that produce ozone and/or aerosols in the troposphere, the so-called precursors, play an

important role in determining the air pollution level and changing the climate on a regional scale.

These are, for example, nitrogen oxides (NOx) that are known to drive chemical reactions leading to

ozone production. The concern is that abundant precursors of ozone and aerosols have been emitted

into the atmosphere from anthropogenic activities, in addition to a natural background level. In fact,

as a result of rapid economic growth, emissions of NOx from East Asian countries have been increasing

continuously in last two decades, degrading air quality through complicated atmospheric chemical and

physical processes. To take measures to meet the situation that requires the better understanding and

preserving of atmospheric environment, it is indispensable to know how those air pollutants, including

precursors, are distributed on a global scale. To better understand temporal and spatial distributions of

air pollutants such as nitrogen dioxide (NO2) and aerosols, combined use of ground- and space-based

remote sensing techniques is a powerful tool. Here | present my recent activities using such observations.

One of the outstanding achievements is the new development of ground-based remote sensing technique,

called MAX-DOAS (Multi-AXis Differential Optical Absorption Spectroscopy), which | review in detail

in this colloguium. In this spring, | installed a MAX-DOAS instrument at CEReS and started continuous

observations. Preliminary results are presented. Future plans for study using ground- and space-based

observations are also given, hopefully to enhance collaboration with CEReS members and others.

2012 E %520 CEReSOHIN

BEF: 2012811818 16:30—17:30 (IBY : SNRE#)

P 25— 1 FREE

A3 B R (PENEREBOLEBBRMTIER)

24 bV : “A Combined Atmospheric Radiative Transfer Model (CART) and Its Applications”

25

It is critical to accurately calculate the absorption and scattering of radiation by the atmospheric
molecules, aerosol and clouds, which is also essential to the implementation of various remote sensing
techniques.

A fast atmospheric radiative transfer model called Combined Atmospheric Radiative Transfer model

(CART) has been developed in our research group to rapidly calculate atmospheric transmittance and

— 138 —



background radiance in the wave number range from 1 to 25000 em™ with spectral resolution of 1 cm™,

It will be shown in the talk about the algorithms, some validations, and some applications of the CART.

2012 E % 3@ CEReSOIN

BEF: 201212878 16:30—17:30 (IBY : IHT 7w h)

@5 — 1 FREE

SEEBM : Dr Christopher Gomez (Za21—Y—5> R « A2 AR —KF)

7 A4 bl : Close-range “remote sensing” : combining methods to relate sediment deposits and processes.

2E

The construction of knowledge has strongly evolved from the start of the 20th century, with a first wave
providing broad ideas - like Einstein's relativity -, which have been in turn broken down into various
disciplines and sub-disciplines, extremely specialized. During the last couple of years however, this
trend has reversed with the need to gather results and methods created inside the various specialized
disciplines to provide more holistic views on the contemporary problems, such as environmental, energy,
natural hazards questions, etc. Within this conceptual framework, the proposed presentation give an
overview of different combinations of close-range remote sensing techniques that the author uses to link
sediment deposits to the related processes for tsunami, mountain and volcanic debris-flows, and large-
river floods. The presentation is structured around SfM-MVS (structure from motion and Multiple-view
stereophotogrammetry); diachronic spatial and temporal high-resolution remote-sensing; subsurface

remote-sensing (Ground Penetrating Radar); and AMS (Anisotropy of Magnetic Susceptibility).

(9] EEMARHRIE

9.1. BI2T—49REVRATL (FBY : BOEX

JRTECEReS TR, WIBL TLW\SBF2(IERILMEAL W #HEL TLVBNOAA/AVHRR VY U — X, BARDER
LERRFBEMTSATY U —X, PEBILERRBFEFYYU—X, 7XY HEBIEKRBRGOESE, WY )—
A, BEWICTerrad SV AquaBIZICHEEFH I NT-MODIS TT, NOAA/AVHRR [FEBA XINT-%E - LB
ATLERREL, £T—9FE~T705 0 M ER~LDRY—/\\DEEEBE TIT> TULVeH 20105
10BDSRETBEERICRET—IVRT—Ya v REL. FEFRTEER>TLE>T, 2011F3 8
KRICRBUIBH —NEBALET—FUNIE (level1b) MBAEIToTULWEH, BEITIOI I NERET
TIREE I D T\ B, MTSAT (IREMERZIF-T . VIV ——a1—AtHhSDA > 54—y MERTHOT—
FRBICKY, gridT—FERB SV LAEZBFHTITO>OTWD, FYYU—X (REIFIFY2-DEFE) (F
YL H—TZEUT—F EMTSATEKD gridT—IANBENTE#R - 2L TL\ 5, GOESYU—X
HMTSATRARICV I —Z2a—AM KU AV FINT—5BEE T, gridT—IANDEBRE LU
B TIT> TS, MODISIZIAXA TREINT-BRHENDT—9 %4> F—3 v MEBATERE. 7—
A4 7TLTWB,
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* NOAA/AVHRRY U —X (19975 4 B 158 %E/%H)

s MTSATY U —X (20056 B& WU 7P—hA 758
-FY (B/c/ID) ¥U—X  (1998F 4 B & V) Z{=HA%8)
*GOES-E, - WY U—X (1998FHNLWTP—HhA4THY))
- MODIS (2004FE 8B &K U 7P—hA 7B

9.2. BREER (FPY :UT.AY RIV T« 3)

ER20F 2 B15BICREBUE— MV YV IRRE /-4 VOBV E—MEV VU THREE (3
77w M) ICERBEENTM U . COXRMBIEEBE 1 GHzH 5 40GHz £ TERTTRET. SR
OL—%4 (SAR) %(ZU&®. Y4 YV OBRDERGIREEELOERR EICIEAL TW3, CORIBOTER
184.0m X R6.6m X 52.4m T, F7-IRIFFHEIZ35dBIALETH B,

RAVORIVE—PEV IV TCHIT R LBRRBERIETDRLOIC. XY MT—OFFS4F, <4
Y OREEE - BERNIEE. SRELRGZESREDLEBLIL. £, SHRAOL —FDREEICHERTTRA
RAVO0OBOBETUTFHERETB1-HIC. =X ME (MoM), BREBEE (FEM) RERFEARAL
SRR EE - 7> TFHEEADY 7V 7 HEBBLU T,

NS DRMIFIRVERITHE (BARTERUAVEZSE) &V 70BELFROESHAOL —FDRAKE
ICEALTWS, £ Bt 5—n2EHENAERWARMERE LU THIRACTERAL. 2EBOMREB L
HEL T, NEFEEIFIUH. ERBEOL—4. I4 U OKKEIET - BELET. ERRBER TR L,
RAOVORICEIFBHLBEHORBICERTE %,

Xo.2. EREEEAICHITZNEBEDREL FARF

9.3. RRT—IMESMF—%KE (B : AR

45— (lidar) [F. KKRPIC/WAL —F—KZRBH L. ARPOHEAETHZIT7OVILPENS
DHELAZEFHETEAL THEALBEOXAFZFHELPEED T2t TIRETHY., KR ZNRETDY
TE—bEVIVVTICBVWTERWREHAREB LR D> TVS, CEReS TlE, RRBRESBPLIRAIHLRE
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FET 2 I X IEREBFAMARENDERLEICIEZ S5ND LD, RFERDEHAMNTET. N DOAEHEDE
WSAI—BLUVZDOREBY AT LEFEM22FEICRIFFL 7z CHICEKY. CEReSD 3 DNDPKEYR
MRTOTSLDIBEND—DTH3 [FHBVE—b L2 TTOT5L]) ICEBVWT, HEFA - H£E
MEDSEI KV BTREICTR D T,

RKIT—IMBS A H—EEB (Atmospheric Data Collection Lidar, ADCL) ) &EB#EplL. BELIADT
KO EHAITTRER B REDAERE & @Y - AR EHRAIATIREZR PPI (PPI(E Plan Position Indicator
D) TE—REHARENPLER DTS (B9 —33888), IRHEHLEZERLUZZRREBAEND I R—X
YMEERY, L—H—RBEEREN—K (E/RIT1v7D) BLUBNT ONMRIT4v D) B
BRE, BRI —XICHEOTEERY R T LEBHZFEAL T3, BIIC. ZIRER 7T OX—5REH
LTOXIFRSBIC K B LEHBIT —HDREETT>T. EEMHNDEEHEDNEVNS A F—ESHENERIRT
BENTTRERY AT LERD TS,

» 354 4 387 & 08
. .
a2 p&a) ﬁ ’ ?‘-
L
o AN

Laser systems
')ku e -_m 1 I = =
g [EES o VT sk
:
I

& --4 SI-532-10

= |

o I 1

rotary table

X9.3. AR7T—FEIBTM4 5 —&KE (ADCL) : (a) BHRZAF—2=Zw b, b) BERZ15—2
Zv OB, () #EIPOVIVEHAIREE. (d) PPIZENHERNEEE

9.4. YT7bFDIP

(IH77v b
=EREIEERETY 7 b HFSS
= EREOEEEEETY 7 b IE3D
SEROEEEEETY 7 N Ansoft Designer
ZRIEREENTY 7 b ArcGIS
B2 BB ERDAS, PCIRE
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[10] FR4FEHERT —IRN—RAEEER

10.1. =

PH2AEEIS23EEN S DEBANEOREE (UPS & BIIRDEBAMICY FL—2. MR TS Y
LA7Y N OEBEZL), 125U 2005FELC TS LFABY —/\DIH @S U TL — 2 DEEHE
TREN SN B EBEETITHT T

10.2. FR24FEFERT —IN—RABLUVT— I ERBRIEETTEER

BREERE (4BHNS9RFXT—AKEL 108K Y., #Alk 2 BERED A 2 AEHl)

s H—/NEOUPS/N\w T -RAIDREFTI VY (8B). OJFxzvy (@A), Fo>O0—-F#HHY
Y hBLUVRE (BA)

c T4 RAVEARBRR. BEOFT VI, T—IRENDHDIHE. BUE,

« BRIFEDT7 > T DIREESR (FY)

* Meteosat7 (IDOC) DT —HDF#HFI V> O—RFRHLUVF 754 018

* Meteosat9 (MSG2) 7— 7T —9DHAAALT—BHDFTvIE. T5—T—7DBHERLEL.
B3

-BET—H. DEBT—HDT—TRE

* Ceres X—)UH—/\DXA—U > JUXNDEIR, BEFEH (FR255F 3 BHHESSICEIT)

cWWWH—/\, /> TRy FDABTERR

*C1—C3MRAIDD A—H—%, BB, SINTUN\—KROEFH. EBINIIFY

BZEH. VB - 2RY—/\BOEBRFI VY

NOAA/AVHRR Z{S# : Noaarec (24FE KV EA) Stracker DIEENKR (BIC 1 DIZEB X 2D T, B
g, PLUVNET—IDREDF T v Y

FY2ZE# : BRAICK 27> TFHDFIvo. TR7PVTFHREH Y, BAXKEEE. 2012/12/25-
27 2BINMREIC & V) FEE=LE

tapel, tape2 (LTOT —/HAEZTFAK) - MSG2T —F DLTO2HNSLTOAAN DB L B X, GOES,
MSG2 grided T—H DLTOANDBLEZ , 8 —/\OT—5 DRE. EOMEBEII Y —/\DERELE,

MTSAT (LEBRBY—/N) : RET—5DFEEEN. V> 0—FRROF v Y

GMS (geoinfo server [CUXER) : TEEL

GOES : G15 index 7 7 4 VDRIDIC K L), NIBEIE (4 -58) G13, 14FEDEEICLY ., ANIBZ
HY (9—108) WNIDBEICLWYGI3ELE (11—38), rawT—5DREBZ S>> O0—-KRIFLE3

Meteosat : Meteosat7®) 704 U b AL (63F. 57E P D 2 BEEM P, MSG2T—TH 5 DA
Hlo BEDRRT—TDF v,

geoinfo (HMIBIEIR. NWAIFTLAT—FFEDY—/N) ! a-trainEDRET — 5 DIEEIEN, Soramame
SZEEILEBEHY (12— 28) ZoM. BEWER. SKBEROFV>O0—-FELEHY (1 -3 A).
TRMM F—4 DT — T1R1E

auicklooks (BIRRBY—/N) : BIRF T v 7 EVLRAIVER (BR)
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®10.2. FER24FEEEERE

F/A/8 BBE - MICEE

2012/04/07 |fyREMHNSH—NADEEXEBEIE (EYV 3> TvINER)

2012/04/12 |fy server UPS/\w T UERT (HBFR)

2012/04/13 |avhrr-noaarec BlDEREARR. cron D{EEE

2012/04/19 |mtsat #2B8F R (OS version up[CKBARESR) (CLV. WIBEFIE, HLUTTL
2012/04/29 |noaarec stracker{&It EBiE)h

2012/04/30 |GOES-W gvar 7 7 4 JUPIC index 7 7 4 VIV ENIRW =8 grid T — & R HIPET (WNI
[CTEDRRICRT & 5B

2012/05/02 |noaarec stracker{S1- FBICE)

2012/05/19 |fyREMHN ST —/N\ADEEEBEIE (EYV 3> T v INER)

2012/06/02 |noaarec stracker{Z1E EBICE)

2012/06/08 |fyZEMMN S H—NADERERBEILE (EYV 3> T v INER)

2012/07/01 |5 35¥WF vy

2012/07/05 |noaarec stracker {1k FBICE)

2012/07/14 |fyBRATPZ>THEEEAND Y. 24BEY 3> T v VER

2012/07/17 |goes server RAID HDD t§f&, HDD AL %

2012/07- meteosat server #5425 (server. RAIDIL) AT (09/235%T)

2012/08/01 |noaarec stracker{Z1k EBiCE)

2012/08/09 |fyZEMMNSH—NADERERBEILE (EYV 3> T v INER)

2012/08/29 |noaarec stracker{21k BEBICE)

2012/09/07 |geoinfo RAIDEIEE (BHETTAISIRELE @ 10BRE, BRERS)

2012/09/23 |noaarec stracker{E1t FBicEh

2012/09/24 | Ry b T—U#BAUPS/N\Y TURRICK Y Ry b T—UMiRE, mtsatfgE24-278 VIS
WWIBMEL., BLE

2012/10/01 |mtsat RAID EiREE. TIRHBIL B LIF TEEMIS

2012/10/04 |fy RAID HDD &§f&, HDD 12

2012/10/10 |mtsat RAID ERNFEBH, BIUSLIFTHRRENS T, FHERHNAFRITEDNTH. T
RERODFADHTDER

2012/10/18 |mtsat memory 8. FER TOHRERW B X TOMIL (BER)

2012/10/04 |BEICKZHEBEES

2012/10/24 |BFEMXRIMREEXIIL (2B vy b IV BERER

2012/11/09 | [HAEtEME] ep03ERHE. B— AR U Ffiserver A\DOIR

2012/11/20 |modis RAIDM®{E (FC) TS5— — FC HUBBIEXREZE T

2012/12/05 |tape RAID HDD#Zf&, HDD i

2012/12/26 |noaarec stracker =1, FBICE)

2013/01/21 |noaarec stracker{Z1E. BicEh

2013/02/19 |noaarec stracker{Z1L. EBICE)

2013/02/25 |modis UPS/\w 7 U{ET — UPS/\v T UKk

2013/02/26 |avhrr RAID HDD #{f&, HDD i

2013/02/28 |ceres server (DNS, mail server) SAZHN S DR THEEEL 7R KRB, MY —/\IIB LIS,
H—EAHREE (3 A& F TR

2013/03/06 |AVHRRZEEREBRFRIR. V7 b7y 77—t (BEMA)

2013/03/30 | ITHEEIHICHE S RESHIG
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10.3. ER24FET—HF V> 0—RKRE
FER24FENDT—4H5H> 00— REBIZUTDEY TH B,

&10.3. FR24FET—H IV 0—FRIE

BE/EY—F ARSI O0—R ENSFoO0—R BESFEL R /FEN
NOAA/AVHRR 80,771 820,443 25% [ 3.71&
Terra Aqua/MODIS 124,427 144,592 2.448 | 7.518
GMS5, GOES9 141,166 126,514 - /1.5
MTSAT 2,121,378 1,655,564 2.615/91%
FY2 266,904 417,844 45% [ 105%
Meteosat, MSG 1 489,359 - -
GOES-E, -W 596,700 2,719,260 57% | 2.71&
HIBERE 2,540,882 233,107 2.41% 1 71%
TRMM, A-Train 0 126,957 - -
st 5,872,259 6,633,320 61% [ 2.31&

AEEILESTUR, ZAFABDZRABEREBZ - ENRDHKRERFH TH D, CEReSNDEERT—
SRRABENLCRBUVRBREDRZ DD, ARAZDH—ERICHRZEBKHBR. FR=Z—X KIC
CEReSA) tMRBLDDOHIRNICHDTEEM L H D, RN, EFEERETHEASYV>O—FR
BODORA Meteosat (IEREHEFADDIOENDENT U M T B E, 23FEFREBHIEIE X Z400R7 7
A4V (3,967,701) THW. ZOREZFZNICBEDT D L8400 7 74)V (8,436,396) &7%dTt. X

BWLANSUATH23FELA (PPFD) ERDZDMNELINENZ S,
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[11] FERH2MAFE—21—AL Y=Y RSA>

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

@ Newsletter No.77 (317201284 8)
vy 5 —REH

BHMEIEE, GRSSEFEMNELTE
FEBE DB : NTICEEEEHR
MADZVEHEDBN

@ Newsletter No.78 (1720124 5A)
<HAERBHIRE > VL —V7ICHBIFBHMINYKESSIVKEICKZBEERICETI2ME ASERS
TOvIHERBS

@ Newsletter No.79 (17201246 B)
FERPARBEAMEHEDOIRITAIN !
SHEESHAOL —4FIC L 2B TOEE « HART-DE. KLKXTITH!1?

@ Newsletter No.80 (1720125 7 AB)

WREBERERE SJUER - BE L DBRS DR

CEReSFwXEEAT I —

VA=V IRRKRZEHMLBERERIRDRN -—BER « Z—ZA MV TP < AV RRVTPDOMSA 7> TIVEER
B

HERERB BMKRBEVE—bE PV Y]

@ Newsletter No.81 (17201248 A)
BEXRFREARMIRIE (HERFAAERREY)

@ Newsletter No.82 (F1T20124 9 H)

J—0 3w 7% (983-48)
FEoeLVLEB=GHE (9818—198)
FoovLthE=RE (98188)

@ Newsletter No.83 (H1T2012%108)
%180 CEReS B>V RY Y LEE (108248)
Indonesia Week 2012 in Chiba, 1JJSS 2012 Bif&
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FBESA2012FE KN - KERFZANENERE
FENHRBERE (FRHMZE - FTREXFEESERE)

@ Newsletter No.84 (F1T72012%F118)
FEEEIRI 7+ —AEE - UE— MYV ITRRIESDRE
F£1@8/AOL—4 (SAR) BIRESNIET—0 3y

@ Newsletter No.85 (1720125 128)

AGU (American Geophysical Union) Fall Meeting 2012 Zh0#%& (1283~178)
ERLRME 7O U MBEEYL —2 7 AR Z 158H' CEReS % S5

M1 PRERRE. BIVBRE (GFER) R (128208)
BRFLBREFDER

@ Newsletter No.86 (¥172013%F 1 8)

FARith 5 DKEDMODIS FIREIR

FELS REPEOARTR

PR 24FEEMREHI vy a>BRPIT—IY 3 v TORES

FERZEAVRRYTPIBER : ¥3—bRTA (SS) - ¥a—bEYYH (sV) 7OIF L4

@ Newsletter No.87 (F172013%F 2 )
SF15BICEReSERIEBY E— MYV IV RI Y L
LIKRIAGEEVNDEEMZHHTEZ D

@ Newsletter No.88 (¥172013%FE 3 B)

3 B10BOXKRBEZRIRR DRI
FAMBEOTESICSVET
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[12] #Ef# - 82 - NS - FE&
121, Y 5—#EHE (Fpi2s5F 3 AR
k=

HAERTOTSL1)

R AURHA

HEHR AZEH

HAETOTS5L2)

R SNR#

HEHER ROEE

(HAEFOTS5L43)

B ORBE

RHEHE - EEDHRE]

FHDESUR NIZt
FHEBNZK KHATRI
FHEBNHK EFB3h
BEDH (EFE) /IMERNERZ

PRADEEP

HEZUZ  J. T. Sri Sumantyo
B REED)

#;R  EZOEXER
B BEET

HEHIR

W RaEH
R

PN =

NGUYEN THANH HOAN
YOHANDRI

(B8]
IZREHLVI—R
IZREEHBE IR
(B> 9 —XEITIV—7)
XS] BET
4] BHKE
(£> 9 —kEHS JREHS)
FRBBE EEFEE
FEBBE AT SPH
FEBBE TEES
RIS NOPIARE
FEREWE A &
FEBBE EATE

NIFSEESA
REFRTF
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122. BIESE (FM25% 3 BIRA)

s —R ABERA
VE—ME2 Yy JEBHRBEE VE—ME> Y JREHEBE
#H B SR H B =221 Y-
AR J. T. Sri Sumantyo % =2 A tH720R
IR R0 # B ITHERE
& Bf HRIRES) IR TEFE
BEHE /WX BEHE #HAK B
BEHE AH & BEHEBE RHRHRKTF
BET—INEE
ER - AEHER ROESE
B # RIS T

12.3. AEEEER
ERf24FE FEAFBEUE—MEY YV IHELY Y-S EERELTELE
Fri25%F 3 A318IRE

R K& g - B
8k AREREE RERBAARE R
8 BERS RERRESRZMER (BdR)

EERI EIURBHMAMRRERAR L 5 — (B2 5 —FK)
AREE FHMZEMERAERE (B%)

T EEIER BEAREREE (FOJSLT4L05-)
@B & BEEXRFAMKKBERAE L 57— (HR)
PERE RRRFAREFHFR (FR)

B R FREREMR LY §— (FFEHRES)

M

il

il

il

AR REVE—bEVIVIMREYVH— (EVF—R)

il

BoEARR |RBEUE—bEVIVIRRESH— ER)

il

R S B | % R N B N |

il

WRRBE REVE—b BV IRREY 5— (3R
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12.4. F&
o H—FRETE

£ 15 F&EE| (M) 5 (AL
EEERMNE 107,466,500 -
NEpESR 174,898,235 -
ZIHARE 83,318,153 16
HEREE 5,915,158 3
REEF 500,000 1
BEHME 23,956,358 5
REMREHDE 27,500,000 5
HphEF 18,838,294 1
BEEE 14,870,272 -
& &t 282,364,735 31

125. € 9—AREES
TR24FE €Y H9—RA FERBRUEESR

£827% £85 £ B8
FEESS REGIEAR | EHEBE. BOES. J. T. Sri Sumantyo
HEFBHAREEESS ABTE | ASEPH
LEESS ASEH | BEST
mREEs :QLE; RTIEALR

HBRRUVT—IR—REER RBORE EHREBE. RIRRSE). BEEET

SR, 20K, OHKBE. £ZE0,

PHSTEHEEREE S A=A #BOERE. J. T. Sri Sumantyo, AFE.
RIRERS), BESF
HBEELEER SR J. T. Sri Sumantyo, &EF&E. REREERS
BeRR - SHEES BERHE+SEHELE IR
tri—K. FEEER. LHREER.
SEELCE ) EER SEHRE g RERR. LHZAR

U5 -XEITIV—-THFIBE
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