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1.8 Spatial modeling of deforestation in tropical region: Preliminary results using PALSAR data

Rajesh Bahadur Thapa

1. Introduction

Calculation of actual GHG emissions requires regular monitoring of deforestation. Combining remote
sensing techniques with ground based survey is an effective mean of monitoring deforestation and forest
degradations. Spatial model of deforestation provides important abstract information of the future to understand
complex process of land cover change along with a platform to test different policy implications. Various spatial
models have provided valuable insights into forest cover change processes in the Amazon region; however,
such models are still rare in Southeast Asian region. This may be due to the fact that the forest area in the
region mostly covers with cloud creating a major barrier to generate spatiotemporally consistent land use/cover
maps using optical remote sensing in the early decades. But recent advances in spatial resolution of Synthetic
Aperture Radar (SAR) have altered this barrier significantly. SAR is particularly useful to monitor deforestation
and forests degradation due to its capability to monitor earth surface in all weather and solar illumination
conditions. It consists of unique characteristics, i.e., greater penetration of vegetation and weaker reflection
from the relatively flat surface in the forest (Shimada and Ohtaki, 2010), that provide important information
to interpret and separate different type of forests and other type of land uses. SAR has been providing global
coverage of earth surface for civilian use since the early 1990s. The most recent sensor, PALSAR (Phased Array
L-band SAR) of ALOS (Advanced Land Observing Satellite) has collected a large amount of data consistently
for the last five years. PALSAR data are available from a scene to global mosaics which can be used for
generating land use/cover data from local to global scales at various spatial resolutions as high as 10 meters.

In this research, we aim to develop a spatial model to simulate future deforestation patterns of tropical forest
in Asian region utilizing PALSAR time series data. Currently, Riau Province is selected as a pilot study site for
model testing and validation purpose. This province is located in central Sumatra of Indonesia has been facing

rapid deforestation threatening to biodiversity, peat drainage, and forest carbon stocks in the region.

2. Database and Methodology

Geographically, Riau Province is situated within the geographic coordinates 1° 7° 24" South latitude to 2°
32" 36" North latitude and 100° 1° 30" to 103° 48’ 39" East longitudes. The province consists of 10 admin-
istrative districts spanning over 9 million hectares of land. Two land cover maps at 25 meters spatial resolution
for the years 2007 and 2010 are prepared using ALOS-PALSAR mosaics. Road, river, coastline, settlement,
urban center, altitude, and slope are created using provincial map and other ancillary information. A preliminary
framework of the model design is presented in Fig 1. Bayesian approach of conditional probability is adopted.
This method concerns the favorability to detect change from forest to non-forest area in relation to potential ev-
idences (i.e., proximity to roads, rivers, etc.). Since the model is in R&D phase, the prediction of future spatial

patterns of deforestation is limited to the business as usual scenario only.
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Figure 1. Conceptual framework of deforestation modeling.

Model validation was conducted by comparing the simulated map of 2010 with reference map of 2010. A
neighborhood context was considered for validating simulation results because even maps that do not match
exactly cell by cell could still present similar spatial patterns and likewise spatial agreement within certain
pixels vicinity. We used fuzzy similarity method with exponential decay function that accounts the fuzziness of
location and category within a cell neighborhood. The fuzzy similarity test is based on the concept of fuzziness
of location, in which a representation of a cell is influenced by the neighborhood cells. A reciprocal two-
way fuzzy similarity index, from the reference map (2010) to the simulated map (2010) and vice versa, was

computed at multiple window sizes.

3. Results and Discussion

The Figure 2 shows PALSAR based FNF maps of the study area in 2007 and 2010, simulated map in
2010, and similarity map as validation results. The spatial patterns of forest to non-forest changes are easily
discernible in the reference maps (Figs 2.a-b) where a large area of the natural forest is converted to non-forest
in the north-west part of the province in 2010. Quantitatively, the forest landscape in the province decreased
from total 4.76 million hectares in 2007 to 4.28 million hectares in 2010, a gross reduction of 160 thousand
hectares each year. The net rate of forest transition from forest to non-forest, calculated based on Markov
approach, varies by administrative districts ranging from 6 to 21% per year. Pekanbaru, Rokanhilir, Dumai, and

Rokanhulu are facing rapid deforestation compared to other 6 districts in the province.
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Figure 2. Reference maps (a & b) for Riau Province, simulated map (c), and validation map (d).

Note: The numbers in the map 2.a. represent administrative districts, i.e., 1. Bengkalis, 2. Indragiri Hilir,
3. Kampar, 4. Dumai, 5. Pekanbaru, 6. Singingi, 7. Pelalawan, 8. Rokanhilir, 9. Rokanhulu, and 10. Siak.

The degree of similarity and spatial distribution of the model fitness between the reference (Fig 2.d) and
simulated (Fig 2.c) maps can be confirmed by the validation map (Fig 2.d). In Fig 2.d, the bluish color indicates
poor fitness of the model while yellow and red colors show higher fitness. The landscape patterns in the
simulated map are observed almost similar to the reference map. However, quantification of model accuracies
needed for developing forestry related MRV policies. Overall spatial agreements between the reference map
(2010) and the simulated map (2010) varied in different window sizes, i.e., 1 X 1 (78.59%), 3 X 3 (81.89%), 5
X 5(84.01%), 7 X 7 (84.82%), 9 X 9 (85.18%), and 11 X 11 (85.36%). The agreement is improved when the

geometry of measuring windows increased. However, a tiny improvement in modeling accuracies is observed
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reference map of 2010 as input, we performed
a simulation to estimate the spatial patterns of
deforestation for the years 2020 and 2030. Figure 3
shows time series spatial patterns of deforestation
and remaining state of forest by 2030. If the
observed deforestation process continues, most of the
remaining forest by 2030 is likely cleared in many
districts of the province. Very few forest patches will

remain intact in south-western border and mid-eastern

parts in the province. However, these deforestation
patterns may be altered while incorporating with Figure 3. Spatial patterns of deforestation by 2030.
other deforestation drivers such as socioeconomic and

various environmental and land use policies of the government.

4. Conclusion

PALSAR images are unaffected by cloud cover and provided an opportunity to measure forest changes
and estimate of deforestation patterns in Riau Province. The validation technique has captured neighborhood
similarities in spatial patterns between the maps compared and provided the information on which scale the
model can produce high accuracies. This is an important mean for forest planners to understand performance
and predictability of a model by spatial scales. The simulation result provides effective visual and quantitative
information to be useful to inform stakeholders on how ongoing business as usual process can affect
deforestation patterns over a certain period of time. However, this is a preliminary results, further improvement
of the model is necessary incorporating with other deforestation drivers and testing of multiple what-if
scenarios. As negotiations within the international community advance toward agreement on policy mechanism
to maintain tropical forest intact, further advancement of this method is expected to provide efficient means for

building reliable reference level and forest MRV systems in the tropical forest region of Asia.
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FE - AT EOIME (SUEE ) 2 E L TR L 720 0s 12D\ Tid McPeters et al., [2007] O 55
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M= Rh S A BT 7 2 GOSAT (Greenhouse gases Observing SATellite) 1% 2009 4 1 H 12475 EF
S, BAEF TIEITH ) B Z KL L T\ 5, GOSAT IZ#4# S 11 Cv» %5 TANSO-FTS (Thermal
and Near-infrared Sensor for Carbon Observation-Fourier Transform Spectrometer) |35 £7R-7} (SWIR) &
IR (TIR) FHIKD A7 MV EHIEL CTwb, BIE, TIRT—% 70¥% 27 bO— RN TFESIN
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SR RT3 [ CL 2009 4E 7 S B IR AT ZR B RIS £ B IRERRE T ADPEZ T > T b MZER
Zinsitu I ERSRE T T Y THOHT T AT T AT L. 05 - Tkm O EEEFH TR & 4TV
COz, CHs DE AR % M58 L 720 insitu HlEZE#E 1E. 1> NDIR(non-dispersive infrared) % fii i L C
V5, NDIR HADHEEL X £ 1 ppm FETH 225 RET A AL /ZMEREEZ WD Z & T,
EWHPEREE 2N 5 2 EANRRE o720 AHLZEREINTIX, 10 B FI9E T+ 0.2 ppm OFFE
TCODEESA B L 720 T2 L IXOBIM T — #1200 %2 T. NOAA/ESRL/GMD ( National
Oceanic & Atmospheric Administration/Earth System Research Laboratory/Global Monitoring Division ) &
carbon Cycle Greenhouse Gases 7' v — 7%, 2 KOBU A N TIT- TV B MZERBIIIC L 55 > 7
)y r—y w2 M L7z, (http://lwww.esrl.noaa.gov/gmd/ ccgg/aircraft/ 1 ).
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2.2 CO;

fig. 1 IZALZEREETE] (NOAA, D IX) E TIRD CO, 7— % D9 H D, 700 % 5 800hPa |[ZAFFET 5
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100 hPa %l 412 300 hPa % THERL L 720 € DR, CO,CHs IZDOWTLL T D Z L3I L 72, CO, T
(% 900-800hPa IZFF7ET 5 TIR &, MIZEHREREI 7 — Z 12T 02 % DIENA T AR SN L, &
JEORAE LB, IEDRLEDNA T RN WNA TAPKEL 05 2 A5 #iZeté & GOSAT TIR
DA S Dh b F 724D RMS(Root Mean Square) (X, 400 — 900 hPa [ Tlid 8.5-9 ppm THEFE L
THBH., 1FF—ETH 5D, 300 -400 hPa i TIE RMS AV/NE LK BB h5, B TVED D RnwZ L2
EHYLULEDNH D, ig. 212 CO DEREIZOWTI Yy F T v ThbolErRd, ke LT
-1.3 ppm (0.3 %) D34 7 A & 9ppm (2 %) D RMS % F5D Z & 235 h o 72,

2.3 CHa

CHs 12DV T CO; & [ABE (fig. 2) 12, MZEMT— & & TIR OWAIK & /ER L7 (fig. 3)o SUED
EOFAR DS TIR \IMERT— 5 LIS 5 & CO LABICENA TARD L bbb, £
DORESIFAIEICHFSLTIZIZ—ET, L1525 16 % THEBL TW5bH, F/2RMSIZKEDHD L &
HICHETOWAEHDH Y . 30~37 ppb DHEEPHTH H Z EHVHH L 720 5L THA D & 25 ppb (1.3 %)
DINA T AL 36 ppb (1.9 %) D RMS Td %

3. ¥&0

NOAA., DL IXDOMZERBIIN T — & 22 L 72 TIR OMFEEZ 1T > TE /2o MERBIHT—5 LD
WA CO,CHs TNZENDNA T AL RMS D HLHIRO TIR 7—4% 7047 o7 — % 8% 3l
L7260 CO» DA 0.3% DINA T AN, ZDIEHDE RMS: 2%) HSKE W &8 fig. 2 DEU X
MHDNBs CHs DG EIINA T ADL3% 123 L RMS1E1.9% TH 1) .CO, & HA_RTHE 1(y=x) 12,
EVHILCWD X )I2AZ b, BEE T, TIROEA D707 7 4 VEMET 5 & CH 1E CO2 IS
W 2D 7077 AU EEL TS, ZDOTEHNRMS DEWVIZENLTW S,

7)) B insitu 12X BB T — 7 WA Z L TEBEOMEDSTRE D, L
A LA ZERRBIINE . GOSAT (Zxf L CHRFRIMIC S 2MMIcd 77— EF 1AW EAREE LT
HIFHb, 2T, SR, 2RI E D BITHEEZ 1T 72012, NIES model % & L 72
AT %MD B FETH Do
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calc.: corr_noaa_pres.py plot: plot_carr_pres.py

Pressure: 700.0hPa -- 800hPa
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fig. 1 700 %*% 800hPa ® NOAA, GOSAT TIR DA (~— 7 — 12584 FplOBHfE % =)

calc.: corr_noaa_pres.py plot: plat_carr_pres.py
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fig.2 MLZEtEE TIR FUAAIX (CO2) : HITATZERE & TIR O3y & FE (R 7

calc.: corr_noaa_pres.py plot: plat_carr_pres.py
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fig. 3 fLZEHE L TIR BUAilXl (CH4) : [XIHFIZHZeiE & TIR O3 LM R (R) Zitak L7-
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26 MZHRERT -2 TR L ZAKAREMEFEOTIEIET — 2 DHEE BEXRT

1. oI

GOSAT DEIRD ZIRILIRFRE 71 ¥ 7 b (L3) OFMEAFHMG S 7z, KIIFEEF %2 £ DR
T = ZEh A7 L L OB WK EETH D, T E T GOSAT #MGEH Y A7 4 & LT
HRERHIi 21T > CX 7294 =T = 2T, KNEBIELOTIEET — 5 KDz 781
HIZMEE %o 7R OEIZOWTIE, FEBEREROMNINC X 26557 — % WM 22w T
A I

2. FA4—THETITHEE

BUHGIT SIS T ICH ST EF— M Th D, ZOXBUIEDISHITAE OFEIIZMNZ .
;= MIHLEERPLFETESTL2HEERHESINTEY . R WFHBUIIE > TREVIRE
PR TEL 2L TE S, OB TIE 2011 4 2 HICHRATEFE 2km 205 7V — A O %
H1L 7

SHEERETROLYE 2km LV TIETA4 ¥ =T =%, 2km 75 7Tkm F TlaD AF—RER CTHUS
LB AEsROfiEx . 7Tkm X0 b EREIED IFICKE SN TV 5 FTS @ a priori W CAEE %
HeE L7z BONDT =Y DEEITA Y =T = OEFLENTH D . RATEHE 2km TIX 22 F
¥ (lkm #H24) T1 0 =0.8% CT_FLRFEREDHELN TV A,

T2 KIPBEBRBIEAL OB 7 — & Tid, LIRS EB YA THIZEVREI GO TS, X1
X T4 7 —DEMSBETRBESINT VL0, BEIH,»OOHR L BbL s 7V — L O % T
ATEL, ZOTNV—2%ET, 2km B LU 10km HE OB L -5 E%E KD 720 2km 2L D
7w 7)Y MZBWTIE, 403.6 ppm, 10km AHSIZHEKT 5 & 3943 ppm & e o7z F A B2 7
%ig E OB T — 7 9 HHEE L A EIEE 1L 391.8 ppm TH o 726

3. GOSAT #ifll 57— %

HE B T2 % & T iifio H 397 — # 13, NIES $24tD GOSAT-L3 7 — % Tl 383.9ppm H34 5
NTWD, MZEHRBIMNAIT 572201142 HO L3 7— % %M 2 IR o JL3k 10km OB E T3y
ENTBEMETH L7200, 25X v 2D L3 TR AKNEBITZELIOMEE, Ny 7 75 v Fig
BEL LTS o 945 —7—4% T 10km OZEMFI % 4T - 72 & i L OSMEEDZES 1L, 2.5ppm
EIRONT WD, 20725 GOSAT DI ERTE B A v MM Z4T - 72354, 386.4ppm A3 5 4L
HEMEEND DS, 1BUIE S 720 ORNGERE L 4ppm LLFTH V). GOSAT TIHLNL /Ny 7 75
vy RREEOIY T A NERLEA, FMSOBR N TEEROBEESLEL 25,

4., FEEHETECLZE - W EMELESOHE
2012 4E 1 FCSE G L 72 BEFE (2 <), FERTPE (E8) oRITHERTIE. 914V —ICFMZE
FRERE LMy — Ay b EOFEEEEHINCEE 2T, Z-WERESOSE OFEIFREF 6 L 72,
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BUIRT EB D), W CCD 7 A T TIAE &N 2L, HRE & BEOME7 2B L
THY ERBECTHORETRRTH 2 Z L 2R L7z TORBRIZL ) JEREBIZIVFEHL T T—
D)L IFPHENLDETEZFETETCVLFLbNro/, THIILD, HEBRNTEERY
DEP S DET L MK 5 OF5 % K5I L, 1IEMEIC CO2 ZMEE ZllE T & 2 RiAAD S 7z,

5. b

MLZEREIER T 1 & — 2 W TR FEE L OSHR T — 8 2 KD 72 KNFEET—HO T 1 ¥ —
T — % 5, GOSAT HLEF#iPHAH Y O 22 [ P9l & ifp b7 — & D355 % K& 2.5ppm 35 b M7z. H
T 2 2B OBUSAMB T L E S TV B 0, BT EHED L FETH b,

X 1.

I ooz

350 355 380 365 370 375 380 385 390

2. GOSAT L3(NIES)/L2(ACOS) 7 53K 7: R bikFEDSIEET—% (201142 H)
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3. TRMM/GPM/EarthCARE FIIFFtF %
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3. TRMM/GPM/EarthCARE ¥l 72
3.1 EarthCARE FlIHMAZ D RBLE A OEF

1. LI

EarthCARE FIFWFZEIE, 7O T XABRICOWTIE T IV I Y X ARE - B, KIE - BEFco
WCIid 7 ¥y MREERTE 0N E. FUHZE L L CERPNSLNO 2 — 4 & o % fkic L 72. BRI 4SH4E
FIIH Y AT LA EREEZERL. JAXA 708527 N AL, 7057 MREERHE ., RERELIEED
YA L2 AT — LMEHIFESL O 729 OWFFE 255 (Research Announcement, RA) F8 128 T AR S 7z,

(1) 7T X LBESE
OFEKR IAXA e 7a 57, Wf3e 70527 b OPsE

AL AF— A TOfEGm T @ L TIAXARERE - W7 70 ¥ 7 PEZ/EHK L. EarthCARE ZHE %,
ESA( BRI FHIHERS ) & L[5 TR 3 % & RFHAH 2 IMAG) TOFFEZ T, mAAWICH E2 X
7 AEF%E (SDR) BAR T TR S 720 JAXA D3RI HEHEER (L ~V 2) 7’1 4 7 M. CPR Hifk,
ATLID HE, MSI Hfk, CPR-ATLID #4. CPR-ATLID-MSI 4. 4 vV HEE 7057 o 6 HlH
TH5bo
@7V T) ALN—= 3 ¥ 0.1 RO

TRtWIFEIc L A7V T) X LARBEMEE PO LA ALV AT —2O@EEZHL, 7TVIT) XA
DRI FAERER L 720 SEEILY —vF v MERIZIT T, AMDT—%, 7u 77 B &EM,
TNIT)ALTA—F v — FEIZOWT, EORCH L - il b A7 ABFEHYLE - 7L T X AR
B HE D= CTHBEEITo72, ZTORKEETNVT) A= 301 E LT, #EY A5 A2
FEERIERET 5,

(3 ATBD D5E,

CNETICNS 7 P2 L TE 72 ATBD( 7V T XA GHFIHE ) OKIEZWET 247\, AR
AR— D R—=TEIZA L7,

@) V32l —FH%

TIT) ALBFEO—EE LT, Joint- ¥ 2 2 L—FFIFS&#kE: L7-o Ui EarthCARE %+t >4
DET— & 2 MEMIZY I 2= TE LY 7 M7 7 TOEEREMEREET IV (NICAM) D T —
7 ERAWTHEZT> T\»b, S4EE L. CPR O dopplar velocity DM DE A, CPR - 7 1 ¥ HJE
EHELT — 7 Vv oiah. FIH T X 28T 7T IVoIE,. sHERIL. NIHIEET-> 72,

(2) ®KIE - %3

MEREFE O, MF 21T 5 720 EarthCARE ZHA D I L 72MGEEF — & & H.0 2, Pk 21
IR L7297 &b & 12, EarthCARE/CPR A IEMEE R & DM - WETZ2 17> 720 2 DFET
WExH 2 A7 A SDRIZBWT THRS Nz,
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(3) FIAMZE - FIREHE
O A Ly AF— L DER

ZEt - WEBIZEIC L 27NV T) ALBEE PO 2504 T v AF— A%k, &5 L7z, FEA
Y a—VIZiRo TEEICTVITY) RLRSEEERL TV,

@)% 1 [a] EarthCARE B85 (7L T ) A A B5E ) O3S & PIEE

WAEFELIE D A4 = 0 A F — AEHIHEL O 720, Bk TV T) X ABSEIIIE I EEE O 1 [
genHEesE L. 6 FOMEZ BRINL 72,0
(3) EarthCARE ZH £

EINBEZES - 7 — ¥ FIHED S 7 5 EarthCARE ZE SO EE %2 # LT, BN - OEEIC
BT, SEFEIZ 12 HICHZBESZRML 72
WESA L DA T IVTY X LBIFE437 (JADE: Joint Algorithm Development Endeavor) 8 & OV [/ BL

2% (JMAG: Joint Mission Advisory Group)

ESA( BRI HikR ) & [T, &7V T X AR5 4# (JADE) B X AR &% (IMAG)
DOEE % FENE L 720 SFEIL 6 HICESHETIMAG %, 10 H1Z2 IMAG B £ IV JADE &ifx HEl T
FIfE U720 6 HD IMAG 2B\ T, EarthCARE 71 %27 hY A bz id Lo & 5 E SDRIZHED
F %% Fhi L 72010 HDJADE TIlE &7 VT ZLIZOWTHRA 7 > & —/8— FEIgsE ##hic.,
T E AT 5 720
&7 — & FI] F B B

EarthCARE 7 — ¥ OFI MR & L T, [T - AR & O 217572,

2. F&EB

EarthCARE FIHMF7E1E. #b I~ SDR Ffit. @ik ~7 a5 7 M) A M OPsE, ATBD OB, 73
A 5 Ver0.1 ROFeE . 55 1 RIWFFEAZEOFENE & Pl EE &\ o 7 EFE LY O R4 . 4 CRTE
DICFEITTHIEDNTE,

WAEFE X, V= ¥y P2 lARALZTIVITY XL Ver0.2 DRI, J- ¥ 2 2 L — % O#ER - BT,
25 1 MIWFgE 8% (ME ) O FEhtix 51 LT\ 5, F 72 ESA &) L TR 3 % EarthCARE EIFE 7 —
7 ay TR@BLT, BENAOIZEE - FIHEIZ EarthCARE Z L CRREILCTH 59 2T & T, FIHHE
WRIZED L, EathCARE ZERIIBWTIEHE 7 = — X0OBfT2liAh, JBEET VI I 2 =T 4
EoER R, HICHLT A EHETH L,
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3.2 EarthCARE X 7)) X LDERHE FER AL

1. oI

EX 7OV )RS I v a v (EarthCARE 2 v ¥ 3 v) E. SZEZHFIICB ) 5 K& R
ERFELHEL T OV INVORSEEID OFE, KOEL 7OV VOMEEHOBIE Z B Y
& LT\wb, EarthCARE (2%, JAXA-NICT ’B% L 72E 717 7 41) 7 L — % (Cloud Profiling
Radar:CPR) .ESA 2B % L 72 K& T 1 %4 (Atmospheric Lidar:ATLID) . % & 1 X — 2 ¥ (Multi-Spectral
Imager) M OVATIBUGTINSZ 5T (Broadband Radiometer:BBR) 34 # S 115

IAXA DSt 2 R FEW RSk (LA 2) Fasy 2 Mid, CPREAT TS 7 +. ATLID Hfk~7
%7k, MSIHEAKT T %7 b, CPR-ATLID & 71 % 7 . CPR-ATLID-MSI #H& 70 %7 I, 4
U EETOY s b GEETH L, FOHTH, AWZETIE. CPREMA T T 52 b KU CPR-
ATLID &7 7 MIEHEENTWEENT I AT (BN TOMERLKETOIK) #EHT 27V
TN ALDEEETE > T\ b,

2. SEEOHREE

LSAEEO BRI, @ﬁ%&f7%@&?67»ﬁ91A@%%%%ﬁ#%:a@@otoE%%
I, FREXREZBELTT VT ALOFRA - [HHRIES 5 2 &, EathCARE NGHT 5 Z
k%%izf‘_ﬂifﬁ&of§tb L4 57V T) X LABSEOR AL T
BT 52 L, KU EathCARE Bk 7V I R LS OMERZEHT L2 L Th o 72,

3. SEEOMREMRE
SREOELRRIZ. TVIT) ALADOBRHMER T2 Th b, ERNTFIATIE. L—%
(CloudSat/CPR) J2 187 A % (CALIPSO/CALIOP) 76 EHENT WA, TNETIEFEIIL, AT
ATEUNP SRR LT N T ALIZE > TEIBEINER T2 A 7OERY . KIFZEIZBIT 5
TATIL BB R L WS 5 2 L 12X o T DR LR MGE L C & 720 REFEILANIZEIC L -
CEMEINERN T2 A TO@IERE . RS L Wb 4 A= v (Aqua/MODIS) 12X - T
MENTAER L OB AT o720 X113 2006 49 A 1 H 1:53UTC 1281+ 5. MODIS O~
0% 7 MIETNTWEEMBIER L. KRS L > CEHSNEBRT 5 A4 7O O—6IT
BHbo MFEREHEILET 52 LIZE o TARMEICBIT A7 VT X ADORLMEZGET 5 &4k
TITA Ty ENRY DT I X BEMEBNOER FZDORRFIZOWTELE L7,
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MODIS %*EEEEEII

Undetermined phase
Ice

¢ o wn o — Water

Clear

Undetermined mask

T T T T
-55 -50 -45 -40 -35

20
Unknown?2
»é- 15 4 Unknown1
= ) WL Mixture of 2D and 3D
M ¥ ! R
k il
g " 4 ndll 'f"ti i 3D-lce
'Y ' Supercooled Water
0 e : ‘ st e g g A :z b gL e Water
-55 -50 45 —40 -35 -30

Latitude (degree)

X 1. 2006 49 H 1 A 1:53UTC fHifizd1J %5 MODIS (f#E7'mZ7 b) 12X %
ERFAIRER (LB EABIZEIC K-> THEH SR T2 A 7O (TE)

S5, AEEIIKFLRRFRITTHIERE. RORKEMEEITIC TERF 5 1 72T 2 #iH %
1w, FERZERC - [HHRIENTE 72,

A LI L Tld, B—FIEBEICE T LTEB D . EarthCARE @ Pl T & % IEH |2 L DA%
17> T\who BITE, CALIOP DL N )V 1 F—=F D)X= 3 7 v TP LB 2 17\, 55
IEIN=2 a7y TROT =5 TR ICEN T 5 TETH b0 am LOBEARITF-CTH
FREh, BCEHREEZTFEL TS,

EarthCARE DE R T IV T AL DR A T ¥ 2 —)IVIZiF-> T AREFEITH L SDR (v A7 LEFE
FA) AL T L. ERNTIA72EL7T08 7 M)A MEFRSIN, 512, CPR KK U CPR-
ATLID & 70 %7 NOER T A TTNVITY RLON— 3 01 2L, HEICTILVIT) X
LDBAFMEFETEN TS, RIEEFIZATBD OFFELZET L, V) — A&7,

4. REEDEHE
SRAEFE D E 5L, HIRO CPREMAT VT AL DHEEFT) T & ThH b, BIR, ERT 4 A
7' ®D CPR-ATLID HE T IV TV X LIEFFED D% ) A TV DA, CPR HAET VT X AIZBWVTIE,
TR EEN L V2, REFEIL CPREMAT VT X LORBICES Y ECFITHTH 5,
EarthCARE DR 7 )V 3 A LI A7 ¥ 2 — )V Tld, HR4EFEIX. CPR KU CPR-ATLID #4 71
7 OTNT) ALIZ, MOSS IZE o TRIZEENzY — ¥ v MEMABAATZIN—=T3 202 TV
TNV AL RETETFETH S,
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3.3 EarthCARE/MSIL2 7AZ 7 (I 7AYVIL) DREFICET T wmA 1&

1. oI

2015 SEFEICHT B BIF S FE ST 5 EarthCARE (&, KRA5HFIZED S . EX T 7 U VL& VARIIC
BL ., [RIELHOTFHOBEILr B ) 7200, X)FEMARERz LTI E2HBE L,
#2 TH 5. EarthCARE |21& CPR, ATLID, MSI, BBR &9 | 4 FHEH O 70 4 450 % FF Ol 2s D5 #
BFESIND, ZOIETA ¥ =L —F—TdH5 ATLID X CPR Tld. KADEE O % 8l
W22 eZ2ELLHMELTVLOICX LT MSHIZ KK DA IO & % B3 5 5% 8 %
D, MSIHTH 7Oy ME, Eik7a sy s be LT, KEOMWHEIZHET 2L O0ERRTF
FESINBY, WE70sy 7 Me LT, KEOMYWHEEICHTL230L, 70 IVOZNNTFES
NCTwb, T70 VLT, EHFEDNNT AFIE, TT7OIVONEENES (), =70
VORFNEES (), TT7UVVNVOF Y T A M —LE-THL, LT, 7047 b Thib LT
TN ONT X YERIZEL T, ZNE TORREESHDTEFHIZOWTIHRND,

2. 1A= vEHAWAEITOVILOES (CAI)

INET, MSI ERIEEIZA A —3 ¥ Tdh A GOSAT/TANSO-CAl DT — ¥ w vz, =70 )LD
BHTNT) XLAORFEEYB I %o TE7z. CANIITERND SLHEERINE T, 4 DD FEHE-
TWh, ZOHEICIEHERE L D 12 CLAUDIA(Ishida et al., 2009) O L EWMEX FHE L7233 0% Hw iz,
:@%ﬂETw:UXAi\Maf%@%éhé%%&&ofwéoﬁﬁmﬁwéLTwamﬁ
HiZIE, 680nm & 860nm @ 2 P &% ffi - 72 2 F ¥ > & )L (Higurashi and Nakajima, 1999) % FH\»72,
IT7RYIRENNSVITE, EEPRWE ZZEKEDR LD /RS 20T, 860nm TIZAHIIYIC
KKLFNHR T 2 DR E < % b6 012 680nm TUEAHX /IR T B IEEDRE b0 2
DEIBRBERICEDEEDOENEZFHT A LICL), TT7 OV IVORFIIHT HIEREAHL &
VDD 2F v Y ANVETH D, BEIZOWTIIMBIEI Y I7x iz b bwnic, £V F Vo7
~ v (Kaufman et al., 1997) (X, 2.2um O HBZEFCSFES & 0.44um J OF 0.68um O 5L 1 SR D [ 2
HifiZz gt cRan s & LT, 0.44um & 0.68um DMK KT % 22um OZF Lh HEH T 5 &
WIDBDTH b, TR LT, TTTHVWTWAIEIEY 7 7~ »ikid. NDVI % ffi-> T 0.38um &
0.68um DMK LFEDLE /ST XA I FTA AT DL V)LD THD, BIEHI T T FEIZL->TEK
N7 O IVOIEEERIE S (AOT) & AERONET IZ X A3 FEIINC X » TRz 7 0y
VORFWES ZF R L2 720 BIEA Y 7 Y ETIE R L, 31 HE ORI H S #i &K 7
VAR RzRD, ZNxflioTAOT ZROZEGEDOIEL B otz Wik L RBEZ RS E,
BT H BRI L CRIAEBUINC X 5 AOT O 258/ N & 22 o TWz DIk L, i TIEZ D
WNGHBA S E SN Tz, 72, MHBREE Lo ThLET A, BEIZHRTHED THARED
BT A N T, KERER Lo Tz, IO OFWIE, KGR Tl 7MEIED Y 7~ Va4

ICHEBELTWAEZLERTODTHS, M1IZ, TOFEEHVTKkD 1O AOT OFH1H
. o RIZL AT ay s PERKLTURT, EEPRFHRICLILHDOTHY ., 15 LiL MODIS D
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TR FEZEBELED, ETIEMODIS DT 4 — 77 )V—#2L 550, Z L TH T Calipso 12
L5250 Thb, e, BIHESLCHNFESE LR L7-0, ZE&II—HTHLEE VDA,
RIFFEIZ X B FHEIE, MOFHRIHRTBBLZEANTHY ., REGTIBEIEILVWEFTZ b, 72,
MODIS DT 4 — 77NV =R h 7 73 L5012l 5 L, @HTEL2HENL L, —D2D
FRERILHFICD2 > CHATELDEA) v P THLESZ 5,

3. A A=Y vEAVAEITZOVILOESR (MSI)

MSIIZiE, TP OSBRI L TTODONY F23% 5, gl BvTid, 0.66um K& U, 0.87um O 2
WEPHY . ZIUZLSTCAIEF L 2F ¥ Y ANVENBEHTE S LEZ N5, BEHIZBWTIL,
IEERINE RO/ FlidZe v, £72.MSI DX ) 1§ (swath) (& 150km & 72 - TH ) \CAl D < 11 (1000km)
EHARTETEI, &2 —EHEIC, F—#S 2 MBIl TX 2002 ERERLITICHED -
ThizEZhH, FRHEEITIX. BLXZ2HREETHL L0 bholz, THE—EMM O/
FRZITICL TR RZ KDL I12E, T LEEFARVEHETHL, 22T, BEEIZENT
EVHIRTIEUTO 2 2008t 2t CTh b, (1) 7 7~ v k% T 2.2um O KD 5 0.66um
OWEH TR Z KD, £ L > TAOT ZEET %, (2MODIS Rk AE IE&ERE & o7z, il
DGR SRS 2 RO TENZM ) o REFELIEIINA NS E R 5N L FHEOMRETM 2
ExRELT, RELFEEEETLTETH S,

009/08 MODIS AOT(550nm)

X 1. 200948 H. 1 # H¥¥¥H o AOT(550nm).
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3.4 TRMM/GPM F|AMED K RBE A OEF

1. Lo
2010 PRk 22) 4EREICIE, BEREZEIIT 2 2 v oa vk LT, BBl 2 (TRMM) i 2010
12 FISEH 14FEBICAD, Rt7F—F O¥FEm L, F#fl7T— 2y Fod. FIHSE O
DTz, FFOEMI v g & LCL2013 FEEICHT RIT2SETH S AL Cv B EEREKBHI (GPM)
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% ISR % D 5 A E K IG BRI SE 12 C.GSMaP S DK TEBR 1B 2 f2 7 — ¥ 2 FIH T %o

3. SEEMKRE
3.1 NRT Y X7 LO#IEFAR
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Globally-merged full-resolution IR Data Z FIH L C & 72 2O 7 — ¥ I RIEFIEASD 25, 2 HiENR
TAVF =%y MIAREINTVAE LD, TNEFTNRT VAT ATIIFHTE LD o720 2011 4E
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V5.112 TARIEIE STz AMSU O/XADNEIN S N5 %% & FIHTREZR ~ A 7 T st o8B0
BINLCTwab, £k, MEHMOZAICOWT, AR L~ A 7 0iEltditz 20720
DTH5b,
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HesD B & [AIEEIZ, EORC ICBWTHEMHE L 7L T) RADN— 3 V&M A 4T 5 T b, At-launch
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AL HHLTWD, ZD728H, AMSR2 [E/k&E 70 % 7 s OREMGEEIZ. GPM B X UF GSMaP D ##

3. TRMM/GPM/EarthCARE |72
63

This document is provided by JAXA.



2011 EEHBREAIME > 2 —F5H

FERRGAE & s L CHEMM L T\ b,
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% GPM @ At-launch code iR DOMRRE % S5 L. FEEE A BFl L T <o
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TWwho
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RORETHE & B 12, GSMaP FERT A B S 7z,

TARWFZEFT (ICHARM) 3 X OEIBRE R HAM 72 (IDlo IFNet F:%/R) & JAXA L OB TIE, =
B xR Ly SR PINCEI T 2100 2 D 2K HI 5 720 S 512, 20114 9-10 HD ¥ 4 DK
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)= A SN, ZFRHIOT T 201243 HIZE 6 MERK 7+ —F 4 (vt /1) 1I2BWT,
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4. REEDEHE
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- IR {5 NOAA/CPC [JRNDFE A & X 2V /N—=R— T DEE I
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# 1. GSMaP V5.222 |ZFIH L 7=t >+ & Hi
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Bios (Dcean) = .18 (rmm/h) -
Correlation {Ocean) = Q.84 '+ °
RMSE (Ocean) = 1.07 frritn /hi
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FH3E ED Ho
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3.9 GPM/DPR Dt FAREEIC L 2 7 O4 7 MEEDE £, EarthCARE/CPR (C & |1 5 3 _EAREEETE
DRERUVEN EKINE]

1. 1L

SERBEOK LA (GPM) FHEjIE. kKL — % (DPR) & GPM ~ A 7 1 i it gt &t (GMI)
R L2GPM ERE L~ A 2 0 EREE (A A=Yy [ v ) BB EEO R R
(constellation) 12X V), EEROBEABUEIZITI R TH L. O H L JHUEREKL — &Ik, KuifL —
7 (LI KUPR) & Katil —% (Lfk KaPR) 12X ) k2 REEBIH L, 550 EKkRRE T TED
TEREORKTOY 7 N EERT L, —h, 270 VVRETI v ¥ 3~ (EarthCARE) ETiHi i,
ET7UT7A41) 7 L—% (CPR) LR T A% — (ATLID). A 2= % (MSI) K ORA
WG R (BBR) 2L -EEICL ), £FOZE - 270V VB ZTIERE TH L, 2D
9% CPRIE. Wi (94GHz) #FIH L7-L— 4T, HHAMOBEELER Ny 75 —L—FTH) .,
EHE LS HERICEITTIVETEEEEEL, ERNICL o THELSN-BREEZZRET A LI
£, BFOBICHT LWHEE, ROEOHMEHEEICHETLITuy s FEENT S,

WENOBE 7O Y 27 MIOWThH, EREhs 7us 7 otz iz, 2o e % itk
ToH720C, W EBINZX YIS LT — 8 THEEZ 1TV, 2=V — 128§ 2 T u sy s b oRgREE
Y RAET B BN D Do TR 23 X, 25 I BT FED GPM/DPR 12 & 5 BKEET VT
A LDOKGFERATS 72012, WM. Flk. Bl R TEIlZ17T- 72,

2. 280 Kaml—4 %AV GPM/DPR 7L 3 1) X LMREE

FETR LI - 22 IS 2SI L WIEE TH ) . BlIEREICB W T, 20oKRE &, BRIE,
DHAHEEFBEN L — & L Bllgy (M EREL — 7 &) & OBRIREE T o B2 Y e F 4
DOHEZZFTIE TN T ALANORBHIIAET 5o TORAED S GPMIDPR 12 BT A HGREEE) Tl
LAV 2l LAV 3 TV ALADRFEK U ELY HE LT, AT LRI 2 5B Ic 7 v I
AL DORGFEEFT> TWh. GPM/DPR Tl KuPR & KaPR DIRFESFEDE W FIH LT, Bk 70
FAEERZSLZ L1250, TRMM/PR &) b EREEORBKBINZ1T) 2 HIE LTWwWa, 20
72012 Ka B OWEL - WEREZIRT 52 L 25 DPRICEBMAIEET VT XA Z ST
5 P CIFFICEETH S, Kair (35 GHz) dfK (W, F. K) ICX2WEINRE . ZORIED
BCTHDHN, RS A7 (R RRE. NS WA OZEN I KERWRON) REEK A
EN T AR EE  BIGEL IR O BR R b 2D 72012 2 BORMEED Kai L — & % 5t &8¢,
[ CEMR EORBKEBIIT 22 128D, BMMEESFE %22 E2FH LT, BELICERT 5
S L — FRETRIE (Ze) &ERE (K) % BKOBEAM /EAICERZ EENICHIET 2. 72
2BDL—F ORI, M ERAKR B S AT A% 3%0E L C. MRS %% EORIKICET 5787 X —
Y BT A2 EI2E D, DPRICK ZBEKIFEET IV TY XLDF TRER & LTEH 2 5 KK
TOERE . EBICHIE S NS Ze, k OMAGDLE ZHEEBIHT 2 2 03tk 5, & HIZHERC C, X
HWOL =% Kami DL —FZFEBFICENT A2 2L, KRB EEL 20, DPR7 VT
DALDFET—=FIZLDFFERITH) T AR E (K1) FHEOBEKK TSR T 5 Ka i Bk Ok
Bl - MERE A IR T 5 720, AR, ERREKR QBF). ROREREEZ & — 7y M e LT, K
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RAEFICEEL 250 R Kaiii L —4 (DUF KaL—4%, [X2) & HWwT, BEWREBIHco
WCIE AR L S, REBIINCE L CIXER. ROEERICH. MRE. 512X 2 BT
SL LB EELILTIIY, 7V T RLABGEICSER /ST A — & ZEHID L AXEITCTRD 72,
PR 24 AFFEICALIRIC B W TR 2B 27, BEE2SORANRBIIZIT) FETH 5.

MR TR L X F L

PEM. EW. EW. MMEICHLT. FNE
WMWY B LI LN, FEXEZMAET
& Ze, k DMHERMYT D,

1. 2650 KagL—xELC (X) #L—&% M\ /- GPM/DPR

bR RE R K B O

3. HETOEAKER

JAXA Fit/5 ® GPM/DPR
M FRREE T Ka L —4

< 2.

SR 23 AT o724 y T TOBIIO ) B, M TOBIEREZRT. KaL—FDHbED1H
2 IEHCBE 7R (NICT) - BRI RN v 7 —. b9 1 &2 R AR K F kK F (0IST)
WERE L, AR 2 7o 720 3L — 0 56RD S N28llL — ST (Zm) & Ze®

HZ2RTo 20k EHRICERE S N7zREACR B

ik B

g 22 TO Kk OfEl. 3.25dB/km & RiED S

770 SNEED2EOKaL — D5 RBEL LN kOfEE ., H_FTHEIE S MR 9/ 0 53K
B 5Nk OEOREMZ LIZ, BW—F%E/RL T, (K4)

Estimation of Z, and attenuation
(21:40 JST, 24 May 2011)

20110524-2140 Ze {red), SHOO1 (block), SNODZ [blue)

a - L,,,z.‘... . “.J, T
20 4 P — |
o o 1 N L |
oo il S = —firt
3, el |
e 5 =
A NOD1
o 1 2 3 4
20110524-2140 SO (black). SNODZ [blas] k=3.25 dB/km
’" - ! . (one way)
g T T e o
£ i .
* : 7 (snoop)

H
Muobile container
Distance from Ka radar SNDO1 (km)

3. 2650 KalL—X|2kAH 201145 H 24 H
21:40 (JST) ®»Zm & Ze (b)) KMOYEE
m (M), &dEKRE A, FRHzEs)

4. FEeHESE

Time-series of Z_ and k estimated from Ka radar and disdrometer

10(d82)

Specific attenuation (dBlkm)

%] 4.

;;;;;;;;;

3 DR CROLIIZ 2011 455 A 24 H
21:00-22:00 (JST) CTOMELRE Kk DRsfE 24k,
(& EEKRF ), PRz ED)

SR 23 4EEIC Ka L — AL ) 4 » T TR SN2 T — 71k, 1 ESEFEREIN TS, SHBILIE
THET AT =5 2850, FHOBKIZH LT Ka W EEOMEL - WEEE L KR89 X —% &
OMBRE TN T ZALAREEIREET S22 125D, GPM/DPR 12 X B BEAKHETE 7 IV T ) X LBHES -

RIZHMY %0
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4. 1
4.1 KERMREITIN—T N R PRI S
1 kLsic

KIGERWEFE 7 v — 71&, 2007 4R I2FAA L CLARE, R TE STz, KRITEIETIT — 4
T ANETAHEMET VB LCKLET VPO I NG, BEHABERY I 2V —-—2ay - VAT
L%, EORC THIBEM S5~ VI L, a7 —% ty M2 MBEALR T — 7 FELIZH
52 ENTRER L) ICHE L, SO EFORBUKIERT— 7 v OrE s L UFHl = 17
)2 HMIZ, MEZH#ED TS,

2. SEEOHREE

aﬁﬁ@wnﬁﬁiuT@ D Thbo

- BET= SOOI, KETFIRE (GPV) ORFrE LT, [BITHMAENT (JRA25/JCDAS)
T4, #ET—% (GSMaP [f/Kk=. MODIS H¥t=. LAI%) % AJ) - BT — 7 IZFIH L
eBET=I DY I —TarEERL BT -5 R EKAGES) SHET—
5. MOBMETFHRAERI L 5 E T IVHDEIC X AGE - 5H% ki3 5.

- RV AT A EFH LT, KRBT JRA25/ICDAS 7— % & AJJ L L7 %, #) 7V S A AT
L. BREIT AR HP ISR EZ/E T 2 L ) 12V AT 2B Z MG 5.

3. SEEMKR

AAEREIL, PREEREE (PR 224EFE) ICFEM LR Y I 2L —2a Y ETIVOH LW A=V g ¥
T& 5 MATSIROS DA E5E T L7zs [H/N—2 3 Y 1E MATSIRO4 TH V), A - BREEFCHIZ L
72 RAKAGER € 7V CCSRINIES AGCM FIZBAZE S N7ZBETHE TV Th - 7225, # L W KRR KGR
MIROC HIZNN—=2 3 v 7y 7 &, E5612, {WEMETIVTRIP OHF/N—2 3 >~ (TRIP2) b NS
ICHLAR T NIz FN—=2a » Tk, WFOF 72 a »osFIHREE 7o 72,

- A RNT AR FEOE

- KR DK F 1) 3R

- WA A TIZE A ZEA (BEYA T =10r2)

MATSIRO5 (3~ )V F 2 7 TOBEFICHRE SN TWAH 726, EORC DRMEREEICB WD, [[
BRIV Fa7CESELE), VI MNT2T R A VA M=V LT, Tk, BAEEMID, NT
RIEIEL72N—=2 3 Y ORI H o 72720, ANEZ 2ERM L7 £72. EORC ORMEFEREE AR
Bl lpolzlzd, HILWVETEBADY I 2L —Y a VEEB LT — 7 OB 1T 72,

EORC 2B\ Tld. MATSIRO5 OFFHiio—B L LT, #HiN—T a v EHN=Y a Y OlbEk, B &
OB FEIZIHN=T 3 2OV CHENME L 72 BB T — 4 (REHRS) LoKEITo72. € ORE,
WENE L 72BN =Y a Y O—EHOFEBROFEIGR) o722 LAV L7z, ZD7z0, [HN—
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VarOELERICOVTERELX LEL T, BUEEITo72. 2010, FiN—T a3 v iZBwTL
E7FERONL, MERRE L ¥ v/ ¥—iE, FHEORFEMEIZOVWT, ALl T\ 5,

Fo, MLWHEET— 712X % Forcing 7— % O 7 L 2 £Bi & LT, Terra/Aqua MODIS (2 X %
LAI (Leaf Area Index) OFIHIZ DWW TR 24T - 720 KEHVE T AT USGS 2342t L Tv» % MODIS
DLAI DY AT — %1%, Ikm 3 fEEED 4 HP¥ L 8 HPH O 2 AT 205, KV AT A
DANNEIAFHETOFMHAEEZ THEDOT, 8 HFEYT—5 2R 252 & L L. 2002 4 ~2009
EDOF—F %y ra— KLz,

YIalb—Ta VAT LADOEFWEHIZOWTIE, #Y) TIVEY £ LA TOEFETOBG % BtG L.
MO 70 —%ER L7z &b &, JRA25CDAS 77— 4 7%, 2 HEN TR I N TWEOT, Z
NOZEML)GEE, BEOFHOAL LD, 20D, 20DV AT A2 WTENTLZ L2 E2
A (B1)o

- JCDAS fit (2 HiZEd) :

JCDAS (ZBUEHNT) IGSMaP # AJ1& L7z A7 4 (2 HiEEN)

- GPVIRL (V7 IVF A L)

GPV (84 Wil ¥H#) & AJ1& L7z A7 4 (FFRIGICIZICDAS I x MM & LT Ak % 7ill)

4. REEDEHE
RAERLL, BT ED 5 EFTHMORAFEL L LT, UTOWEEZFHEH LT 5,
- FENT T BLOERET— ¥ % AT L L7 BB & SRl o ke
- A7 FHEIRIEOER (B2 30 SEOREMET— 5 £ v b OTER)
M) TNVE A LB Y AT A OEE EH G

N3 N-2 N-1 S H(N) N+1 N+2
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42 HBRHARITIN-T 1L R IEER

1. 1iELsic

HERERWIZE 7V — 7 (BEEREZE 770 — 7°) 12 2007 SEEE SRR L CLLIkE, LT 45057 — <125
DHATWDS  #EICE 2 HHEOHEE, B EKOER., B EDEHENT Y R— % —F
o 2011 FFEIX. FNEFNDOTF —<IZ2OWT, UTOEYHAZIT- 77,

2. BEICLZHHE CLERBEMMHE PAR HL U, REMHE) OHTE

MODIS X° SeaWiFS # i \» 7z, &Ko HG &EHEE 710 4 7 bA5, FEERE T TITITIFE L,
JASMES %@ U CAB SN TWwaE (B ki), co7asy s Miffca—F—BzikL22Hh 0,
FRICAERR 7O X7V (ESBRENZEFT O VISIT. #E KO BEAMS, fElSK - KB KO
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L Ty—1
a:V_l[v+(—1 u v V)u]

Tyig 1)
V =G+l @)
ui = / /A Gi(p)dA 3
w= [ /A Gi(p)F(p)dA (4)

G = [ /A Gi(p)C(p)dA (5)

UWlE7 YT F GORIE, i 7 T+ G RET7T YT FORAE, Gild7 7+ G bR
12T VT  GOBAETH D, klid. ARENTHELFOT YT 539 =V DL E 2 HET S
OO TH Y BAED LIB-LIR 7O ¥ 7 b3 23— % Tl 0.0004 I E SN TV S, Tkl
T YT ECEMSNAHEREX, [7 27 F G CHMl SN HERES a 1205 U CHBIE S L
b0l &b,
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G BB BT L2772 FE L TR Q) ZetETUL, TREERE T 75 FTBIMIL
PG AAEON DI TOMEIRE ] 2BFENICIELLRD L ENTE, B 2 05 o H R iR
EEE—OBINEE T TEL L9105 COZENLIR 7057 MNEADEFRTH S,

LA L, ePEBRICITERT— 7 L2 RA WV E W EBSERH 5, O +5 IR L - T
TYTFNy == e AEY) RISEYICECH L. S S BERE T OV T XA EIR L T 0
TINIFEELZVIRD , PR L TEONEROBE LEERBONT » 2133 L CELT 5,
HE, HAED LIB-LIR 70 ¥ 7 ha v N—7Tlid, BEEHLOBEROBERE T -5 %, Bk
D L1OOBENE - 7y b7 2 A RICHIET 5 AR OBR I 30 45 ~1 R 22 L T\ b,
€5 T, AMSR-E 1 /¥ 2557 ® 6GHz LAt D 6 © D F %4 (10, 18, 23, 36, 89(A), 89(B)) D #f BLimE 7 —
% % 6GHz OEIIE - 7 v 7)) ¥ A ZICHIET 554,

196( BT 1 A% % > ) X 4000( A F ¥ » [ 73R ) x 6 Mk EL x FrEsi 30 4 = 268.5 4F
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WETLZEE TR, & TOLZFD L) RBFEIIATRETH - 720

SO, TEBAEDLIB-LIR 7HY 2 Ay N—F DV —A2— KA L. %< O EEE
AHBEL TV HET LD, ZOME, BIREBFEZHEE L T 5 3FETE
72bDD, Ty TFNRY =T =& AE) LTREET 5 3 2oN— & ORI Ear i 7 R E A
HHLIENHBH L, COZERL, WHTI Y N—FOFEE - BEELITV., BHEES T T,
FHERSE 2 HERE L 72 IREECL 1 2 OB A~ GBI BN TS 2 B 2 KIRICHEME T 5 2 L1
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3. EEEBEDSDAST/ HFREE RS OS5

—HERC, RS T -5 X 2 HEOHETIE, UTOERMZ-85%,

(1) HIRFRH Y Plm 2 ¥E L ofr R OB RS & L CBIlld %,

) WHEAWIE EOE CHERE L LTS #HfEr T WMET 5,

QYL LT VA FHERRICFEE L, ZOTT N0 S8 SN/ MR 2 W | S LT

MR E T 5,

(4) HEERE R & M F B R 2 e - BEES 5. ZOMGERRE ) 1274 — KNy 735,

ZNZTNOEEIZEBR T HBICITRRES AL, K4 ORBRENPESRIIRITTREORE, KHD
WS X R 5 WHEEDHE OB CHEERE L L RSN B8E I hEEICEL. 1) »
5 Q)BT LIEOMEERY, EZEFTRBTEZA22PYHEHET VT XLHEORELDF 2
o L. Q26 @) ——ETNVEFERICEET L2HBEICBNTL, TOHEE LB LT
WL, PHLAVEREZAGERELR) 25, 7272, TO#EERFEEOTRICE > TR VEKT
EDL(EHBICETNVEYICERETES)EEZON, HEEBREOKIG Q) »5 (2) 1ISBRT LHE
IZHEL TR Z Eaimilil 2720128, BIEEANOETVOFEEIL, —Yofiilgib 2z L Tx
EATIRETHDLEEZ T D,

DL REMIIIE, LTORSHREET VERD %,

T=TN+T+T3+T, (6)

T, =eTy a )

T, =(1-e)T; [ 6d 8

b =(l—¢) exp[ foa(z)sec z] o )

T; = (1— T - ! 0 dz' fd

3= e)/(; (z)a,(z)exp[ /[;a(z)sec z]sec z 9)
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= xp| — ! 6dz' 0d

Ty AT(z)a(z)e p[ [za(z)sec z] secf dz (10)
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L9 IEZFD L) BIFFED a@z) R E T4 ZERSOHAET Do D20, HERIE T(2)
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—HARWFETIE, BTNV ERIHEBICFEET IBEOMEEZERT L0 HEI2E D, TE@) % a2
IO T T Z L& L. 4RI a(z) 1213 Rosenkranz €7V IZ £ 5 Oz Now HaO (7K + ZKZEA + 9K)
O % BRI ZEE L7z Co%a. @O FECTIEE/G IR 22) T ECRHETE
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5.7 GCOM-C1 7J/L31) X LEIZ & FIBMRE HNE &

1. Lo

RIFFE DA HIZIL GCOM-CL D7)V T ) X ADBSE JFIZEHY & % - T b KAMIER PAR
R/8U 7 A aigEE) 217) LI FIEPIEE BATICFERT A2 12X D). GCOM-C 7'u
57 N ORERN LR FREOMSL L FAHMEOM L2 X5 & THb, TDHE 2011 FREIZBNT
EFNCDUF % it L 72,

(A)  AEERFIEE M CIGEE ) T 5 E B TP I o Mg

(B) B3 L7-7u% 7 M&IEH L. KEILFENIZE L S L 7 BB 8h T

(C) BERSAHIE (R PARHERE) (238 L 7 Mh 3R SO =€ 7V D Bl 58

(A) IZBWTIE, EZ@BIY — 27 2 3 v 7 (2011 8/25-26) = Bilfl L. &8 CE#MINICERT 5 P
DIEREcH & BT HOMRBEN O F# % ko 5 L3012, AL LTiE, BuRsl & Tk
T HEDHEDENE, BIHEEY I 2L —Y a YEHOTHRE - £ L7z (B) I22oWwTid, H
RIBEFEMEREOHHES [HEBIN S A7 2 OIEBEATHZES - EEARE R e~ OIS & K E
ENOFH A HIE LT -] (2011/09/29) % H gLk ERFZEAT & M3 2 & iz, KT -JAXA FFE s
£3(2012/02/21) % Bt L HAL P E) - GCOM-C # i 5 D 1HHRACHR R BARKY 22 ff AT ZEL A O XSG & 1T o
720 T2 WEAEFERASE L 720 IR O K R G R EHE 72 2 MODIS #E 1) 7 )L 500m ALER |2 L L A4Ef 2 —
PIZX BHHRPHAZTTHEL L72o (C) 1B L Tid. CNES-JAXA H#HE 0 h Tt & 4172 b 21 B+
FE (BRF) E7 VA FIH L. MODIS @ 10 FFED T — ¥ 55 5km W FEED BRF 7 — 7V &1
L7z KEMIETIXZ 7 HYNICL B2 KADEBLROHEENHE 2 5720, KEWFEILOLT
0OV — % AALRE Ok & D BEAH) T, B ORERTH 2 TEMERBO T ) )VHEE
O BRF 7 — 7 VOIS & ild7zo DUT TSRS IC T 72/t s LC. TOBRFT— 7)1
ERE TEMEBA LT O VHEEIZDOWTHMNT 5,

2. AEMHRERNEETIVEFBLAI7OVILOETE

IT7a)IE, KA RS OfEBII AT R (4 V' RKELREFEO KK S FRIPUIHHIEL T
B BHWT, LT L) 22 HWCGERT 4,

tot; XA
«t Tos %A (1)

ZIT ROAIKRESG TR, Rl 7O VIS (RS TEOMEERZED). b & il
Kby - e L 3 - a4 (EE + 050 E#EEE, S ITRADOLERT Vv — P A (T2 RO
RKCTHbDo MHHMEETT IV (Pstar2b & Rstar6b;:0OpenCLASTAR & GOSAT 71 ¥ = 7 MEAL) % v
TIZT7HUYNEY A TRESHED R R toh X Sa 714 L. Look Up Table (LUT) & L CTEHATICHEA L
TH L FHMIZIE, SOLUTOHFT, HETBHSINZREA Q) ENMLT—HTLHLIBLT
ONVE A7 - JBESEREST LTI TV IVERHEET LA, STTAPRILZWEZT IV ILA
HEETE WL, HIZZ7a VIS L7 RADEBRPRES e ADPHEETE 2w &I
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R HEAOFRDHIZIETRKENMCIHESH L, —2HIZ [ZT7OVVORED/NSVERE
B OTEHR» S THO MK F R E2HET 5] HiEThb, T2 TE. TT7HYVOEED/NI N
REEM GERY ~ EEERN. T2 00RO T— 208 L-fERK »o570
VIVDFHFEDORECEREMDOFRRDO AZHEEL, TOEEEMIIBNT Q) R2HTZT7E Y
VaHEET D, ZOWE. BIREM & ERERO A OB 2 BERORERIMEER b, 2
DFEE, NASAOZ7a )V 7us s haid Lo s LT, GOSAT ¥ GCOM-C D7 T )L 7 )
T ALK, 2008 fEEF TO JASMES @ PAR HEZMLEECHFIH L CW /2 FHETH 5,

TOHIE TBEALZIZTEY LV E S TIED, HHEHAY FOA(L)IZOWT, 17 AoEs2 &8

RNEBRDIDBAA)ZHET] LD H L, T T 1 DHOFED L9 BRI 2 B
VB LEP LRI, DALy ARBEEZETIEIH TNV EDS 2\ (BRF L TEET 51213
17 ARNICEOENT = RS LI EAREELR D), QKRR (m70v) EEBHEDD, »
DL REHUL Re I3 HUSHEERT S CTRUE L ZHBANDO AT PV OREZ L L, Lo 2EER T 5
LB, o REOPTE O T u Y VESRT 2LEPH L0, —2HOFHELD B
SLERRF R AVRIEICHE 2 2 &0 ) KRG D %o ZDOTFikid MODIS DIFFEEED 7 )V T1) X2 (MAIAC:
Multi-angle implementation of atmospheric correction for MODIS; Lyapustin and Wang, 2007) <°. H1ED
JASMES @ PAR 7= 7 HEEE TH W T WA THETH %o
ZOHOFFER, [FHICE 7)) v K- ZATBRFE2EO~Yy TaffoTHEL] LwHboT
Hbo COFHEIIHEEDT =Y ORMOBERDPLEL ), PEPELALZALLZGEICHIETE
R E W) RED D B DS, R TIE. BRF OFEFEREZ AR (=79 V0V O8O B/
EWVEVI 2 OREREZHCTHIES A2 L TEOREEZM D 2 L1272, 72, BRF Off
WAL D 728, AWFFETIEE (2) O CNES-JAXA #EH o i CHEfit < 72 BRF B %% v, 1H T IH ko
PHITH ko HEATH ke TRES D Z L E LT
R(Go, 01, @) = ko + kixFi( G, Oy, @) + kaxF3(6h, 0, @) (2)
ko= Nadir reflectance
Fi=((7r — @) xcos(@)+sin(p)) x tan(6,) x tan(0:)/(2 x ) —(tan(Gp)+ tan(6;)+ A)/ 7
F,=(4/3/7)/(cos(Oy)+cos(6;)) x((7/2—c) x cos(a)+sin(c)) x(1+1/(1+ « /(1.5/180x7))) —1/3
A=sqrt( tan(Gy)*+tan(6,)? —2 xtan(6,) x tan(6;) x cos( )
6y: solar zenith, 0;: satellite zenith, ¢: relative azimuth, o scattering angle
F1& P22 DO D L) ZIE LTwb, ZOlEEHWEIITO®IET BRF 2H#ET %,
O#FE o7 —% (Aqua & Terra MODIS) % VT, &K4ED 16 HEIZ Fo FAEIZ T 1 v T4 ¥ 7L
THERD koo ZHEE.
@) ko2 D H P ZMEAE Koo & R7E Akoon EVI O HPFHSEMREME V ERZE Av 2 5HE L, W72 RH B 1R
a2 (Akoz=a02 " AV) & Ko & VDL ¥ VHEIZT — 7 WAL
) Akoz % LLF DT Avobs THIIE L 2435 (2) 2 C BRF % HfE5E
ko~2 = Ko~z + Ako~;
Ako~z = Ag~3(Ko, V)XAVps

AVops= Vops— V
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F1 HExT7aVnVy A FIZLLHEEEFDO AERONET 77— % 12 & 5 WEAs 3

Model Small m; Large rm Small ry, Large m;  Spherical
rms 0.434 0.473 0.395 0.756 0.462
“ o | o168 0.160 0.177 0.136 0.146
rms 0.623 0.578 0.679 0.699 0.559
? corr 0.058 0.057 0.053 0.068 0.054

B3 L1, 7V A T HnTHE L ROE, =704y M X5 MEER
RECThHbH, BHRBINTREZLZZ LA IOFHNE S OHERENKE (LD S (mi % Nakajima et al.,
1989 1 H/hELTH L 1 OWMKEFED D HTEE L GREAVIE L o TWD) Zebhb, 72,
m PHIEZZEZTO, WEPEDLDLI NN b, COEENSL, BRI T OV NVET I ERE
T5ZEN T VNHEE, DN TERGHMIE (270 V02K 5 KWEREOFEERAEE) FBEICE -
THEETHHZ EDRBEND,
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SGLI DIEHICO AL E2bNE, —HT, ZT7TRVIVETIVOREICL>TL, Z7BY)IVOD
HERERDPRELSEAT LI LD, RELFEHTETIVOREEZWRIT L2 LEND Lo RIF7EH 5
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5.8 JASMES#E4%H 7 0O4 7 b DRF & MREE g R

1. oI

FHHALZEW B S (LT, JAXA) Tid, KREHZEFHF (NASA) o b Bk 53 810 2
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DT — % %, 2004 4F 6 H 28 HLARE, ML #EREN > ¥ — (EOC) 2 T3f5 - AL L, FITiMEE-
BERBREOTOTOY 7 SORMEIT->TE Y, 2008 4F 11 A2 51, HERBREL B A web 4
A b (ASMES) ? #3765 FIUF, FHBACCER L72BE 54 (BLOAERAEMIGTE) 07T
ZAWHEB L ONA F V) 7= & ORI Z B L7z 2009 X, BEoMix S 5I1RE L EE 105
THMIAEF/IEINT A L & IS, FEROLEE % £ERIUC QIR L. [’ A MI2T 2009 4 12
LK) ABEBMH Lz £72.0 2011 4F 4 A LIRS, H A O B PR (2D C 1 E M AT Co ML -
ABALBAMG L7z ¥ RIASMES H A MITABEINTWARE 7u 57 b OfEfE¥IXZ. GCOM-CY/
SGLIZ L 2 FKHET 0 & 7 FEHiilca g 72E - FHHHERLHEORER, 72, 15 L1475
W7y s banE w2 EH Y A O, RBEMIETEME L TokE ). £ R BERO
GCOM-C1 7 % 7 M3 5L & b1, WENIINOAA/AVHRR 7— % A Hlw/-7ua ¥ 7 ~ &3
O, B O R AEABFITICE T ATty POBELHIET OO TH L, &
FEREIL, BESAOME 7 IV TY) AL %GR (Ver3 NEH) L. TOMMKEZ oM FRRE]
WAy F7—2 (Synop #k) DT — % & F\VTHGE L 720

2. JASMES BE/HSHUEDHR
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1-12 A7 —% . # EAOEED 75% L ETHILUTER, BEIEI lem LETHN
EFRESE ., IR 3C LU ETHIUDIBE I LM L, FEMORBMERELZEH L TV b,
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5.11 GCOM-C/SGLI Atmosphere Algorithms Evaluation Dim, Jules Rostand

Abstract

During the pre-launch phase of the Global Change Observation Mission-Climate/Second generation GLobal
Imager (GCOM-C/SGLI) satellite, the algorithms needed for the retrieval of surface and atmospheric properties
from this satellite's observations are developed. In this report, initial algorithms for atmosphere products to be
derived from the GCOM-C/SGLI future observations are presented. For these algorithms, the following themes
are discussed: the theoretical background, the results of the implementation, and the performance of the test
products derived based on ADEOS-II/GLI radiance and sun-satellite geometry. Three of the algorithms tested
are discussed in this report: the cloud/clear sky detection (CLAUDIA), the cloud properties (CAPCOM) and the
aerosols properties. The implementation phase consists of the execution of the programs and examination of the
memory usage and, running time and suitable environment for the processing of the individual satellite scenes
or global images. To evaluate the performance of the algorithms used, the retrievals obtained are compared to
those of contemporary satellites’ sensors such as Terra-MODIS. Though generally promising, the results of this
evaluation show a certain number of issues that remain to be resolved. With CLAUDIA, there are difficulties
to differentiate certain types of clouds from clear sky in sunglint, bright deserts and polar areas. This is due
to the lack of some traditional spectral channels in the GCOM-C/SGLI, dealing specifically with clouds/clear
sky above these areas. As a remedy, alternative channels or detection methods are being investigated. In the
case of CAPCOM, errors in the retrieval procedure of some pixels increase the execution time of the program
and subsequently the inaccuracy of some cloud parameters. Also, there is a bias towards higher cloud optical
depth and cloud particle effective radius, in comparison to the MODIS algorithm. This is probably due to the
low sensitivity of the algorithm to thin clouds (such as cumulus) and small cloud particles. For the aerosol
algorithm, the limited inhomogeneity in the distribution of the aerosols properties derived such as the aerosol

optical thickness, specifically in ocean areas, needs to be corrected.

Introduction

Following the work executed last year on correction methods to draw reliable long-term cloud types trends
from a series of satellites to be connected to the GCOM-C/SGLI, and leading to understand the recent state
of the climate (Dim et al, 2011a), we focused this year the development, implementation and evaluation
of atmosphere algorithms. The algorithm development is an important step in the practical use of satellite
observation data. During the pre-launch phase any Earth observation satellite, algorithms are prepared and
ready to be used for the retrieval of various atmospheric, ocean and surface properties, as soon the first satellite
observations are available. The Global Change Observation Mission-Climate/Second generation GLobal Imager
(GCOM-C/SGLI) satellite is at this crucial stage. In this report, initial versions of the algorithms needed for the
retrieval of atmospheric properties from this satellite's observations are evaluated. Various tests are conducted

to highlight the performance of the algorithms.
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The first of these algorithms is the cloud detection algorithm (CLAUDIA). Through a series of cloud mask
tests using various ratios of spectral channels, the cloud or clear sky confidence level is determined. When
clouds are detected, these are later used, by the cloud properties algorithm (CAPCOM) to derive cloud optical,
microphysical properties. Clear sky areas are used by the aerosols algorithm to derive aerosols properties. The
cloud properties algorithm produces for daytime the cloud optical thickness (COT), the cloud particle effective
radius (CLER), the cloud top temperature (CTT), the cloud top pressure (CTP), the cloud top height (CTH), the
cloud liquid water path (CLWP) and the cloud type (CT); and for nighttime, the cloud top temperature (CTT).
The aerosols properties algorithm produces for daytime only, the aerosol optical thickness (AOT) for ocean and

land, the Angstrom exponent for ocean.

I) Cloud/clear sky detection algorithm

The theoretical basis of this algorithm has been presented in Ishida, H., and T. Y. Nakajima (2009).
The cloud/clear sky detection algorithm (CLAUDIA) uses various combinations of satellites channels to
differentiate between clouds and clear sky. The cloud confidence to clear confidence scale ranges from 0 tol. In
the current version of the algorithm some of the tests cannot be conducted due to the lack of certain channels
in the GCOM-C/SGLLI, specifically adapted to the detection of clouds in certain areas of the globe sunglint
areas, some bright deserts, and some snow/ice areas. Nevertheless the performance of the algorithm is good as
the results at the global scale in good agreement with for example the Terra/MODIS satellite cloud detection
scheme. The use of alternative channels” within the GCOM-C/SGLI channels to compensate for the missing

tests, or sea/land surface models is now being sought.

II) Cloud properties algorithm

Using the clouds detected by the cloud detection algorithm (above), cloud optical and physical properties
can be retrieved using the cloud properties algorithm (CAPCOM). Three satellite’ s channels are used for
the retrievals. Below are some of the products obtained for the GCOM-C/SGLI based on ADEOS-1I/GLI L1B
radiances and sun-satellite geometry. In the implementation of the SGLI cloud properties algorithm, errors
in the retrieval procedure of some pixels increase the execution time of the program and subsequently the
inaccuracy of some cloud parameters.

The cloud properties obtained are evaluated against Terra/MODIS retrievals for = 20 min matching cloud
scenes. Figure 3 shows some of these results for the COT and CLER. The areal distributions of the ranges
observed are apparently in good agreement between the two satellites’ retrievals. The statistical examination
this distribution as shown by histograms bins at the bottom of figure 3 shows that the SGLI tends to show higher
values than MODIS in both COT and CLER. It was found that as the cumulus clouds or the inhomogeneity of
clouds increase, there are large differences between SGLI retrievals and those of MODIS. The low sensitivity
of the SGLI algorithm to low COT and CLER is the issue here.
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SGLICOT SGLICLER SGLICLWP

Figure 1. Cloud properties retrievals for the GCOM-C/SGLI on Apr. 6, 2003 at 01:20 UTC. COT, CLER,
CLWHP, CTT, CTP, CTH are respectively the cloud optical thickness, the cloud particle effective

radius, the cloud liquid water path, the cloud top temperature, the cloud top pressure, and the cloud
top height.
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Figure 2. Evaluation of the GCOM-C/SGLI cloud properties against those of the Terra-MODIS for COT (first

row) and histogram distribution for COT (left of 2" row) and CLER (right of 2" row)
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[1I) Aerosol properties algorithm

This algorithm uses radiances from 4 channels (0.38, 068, 0.86 and 1.6 u m), the satellite-sun geometry
and ancillary data (ground albedo, surface pressure, wind speed at 10 m altitude) for the retrievals of aerosols
properties. These properties are: the ocean large and small particle aerosol optical thickness (AOT), the land
AOT, the ocean Angstrom exponent (AE). The aerosols volume size distribution used is a bimodal lognormal
distribution function. Sunglint or snow areas’ aerosols are not treated in the algorithm. Results of the
implementation tests on ADEOS-II/GLI satellite data show relatively low variability in the spatial distribution
of ocean areas aerosols properties, small AOT and high AE. A comparison with Terra-MODIS confirms this
situation. Most of the AOT values seem confined in the range of less than 0.125. The land AOT distribution
shows higher variability, closer to that of Terra-MODIS.

Conclusion

In this report the current stage of the development and evaluation of atmosphere algorithms for the GCOM-C/
SGLI was presented. Some of the issues to be dealt with during the coming year are as follows. For the cloud/
clear sky detection algorithm (CLAUDIA): alternative channels to missing cloud detection modes for desert i.e.
channel 1.05 u m to replace the MODIS channel 1.24 ux m, ocean sunglint areas i.e. the oxygen absorption
channel or sea surface correction models, polar areas, should be introduced. For the cloud properties algorithm
(CAPCOM): longer retrieval time due to unsuccessful iterations should be corrected. Also the low sensitivity of
the algorithm to thin and small cloud particles is an issue. For the aerosol algorithm: the small AOT and large
AE encountered above the ocean area should be corrected. Next year plans will also include the elaboration
of an appropriate methodology for the validation of the GCOM-C/SGLI pre-launch simulation data and post-
launch atmospheric products, based on in-situ data from the SKYNET and AERONET ground radiation sites.
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OHTIE, FZTH% 64x64 |2 F THHE L. 10kHz JEAEREICTEREZFET L TFTETH D, S5,
FIRECHESNLZEE MM LR £ L. A7 MVORBEBLOLHE 7 VT X200
INA MEOFHII 1T ) o FATL T, EEFMMEETH L. BHERERB X OKERS V70 v 7
PR O TR % T 5,

4. WEELRIR/NEFRI A XS (CIRC) DFRE
4.1 CIRC D&

HERERA /N RUARAE 7 A 5 (CIRC: Compact Infrared Camera) (&, FESERIMVEILEZ: (1 7 0RO
A—=F )RR L7 EORINA AT T, Iy a U HED) Y —ADPELNTW L/ IERR
B3y aryb LToFBHKICEL TS, CIRCOEELRI vy a YHIWE., WE7 YV TitEL ET
BT D HRMKK 2 HEP O TS5 Thb, £/2CIRC7EY =7 FTIE, FHTHKIZX D
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HE T 20W
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4.2 CIRC DREZERR

CIRC i, ALOS-2(2013 £ 4T EIFF 5 ). JEM/CALET(2014 4E 3T EIFF 52 ) ~NDOIEEALE L
THBH., FY23 TIEHD PFM DRSS & D 72,

ALOS-2 ¥ CIRC @ PFM (., FY23/12 A ¥ T8 L IR 252 T L72s FY23/12 HR L D)
FEFHL 7 —NICB W THEERRIERBRZ L. R E oL Tnwb 2 L 22 L7z, PQR
= EfitkD FY23/3 HIZ ALOS-2 ¥ AT LA~DFEL &5 T L72,

CALET ##(H CIRC ® PFM &, ALOS-2 #5#H PFM 2 X—Z & L CW5A%S, CALET £ DA » %
7 = — AFEE, ISS FEWMADO L EFARISZ 1TV, FY23/3 HIZ CDR % i L 720 FY24 1 PFM D
TEZ D, FY2412 ARIZIE Y AT AMEHRER ERBEEABEZ T T 5 FETH S, TDHR. FIETF
Ht vy —TOREPRIERART ET 5.

421 EBEZEHRIERER
CIRC DEZEH TOMREMRED 72O, FPEFH L ¥ ¥ —IZ CTHEFRIERBR L F L 72, CIRC D
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4-2 |ZAEIR MR (MTF) O BSR4 /R4 CIRC OBEMEREFPHIC B W T MTF I3 03 %
LRl TBY), 7TH— W NHFRTHL I EZMER L2, 7TV F A M) v 7 HRRIZES L TH . NEDT
02K LLF, FPNIZ 03 LT LA 72 L T b 2 L 2R L7z T2 IRERIEHT— % 25
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5. FHARIMELHIEOME
HREBII A SEH T X 2R IRBII O E L, [KBEICES TS, JAXAI vy arya—FRvy 7
THE IR B IS 72 I ERHINEEELI v v a Y ORRE R DB CTH b, T2
IV Y aVERVEELOICLEE LB B X OFORB BRI, I vy a roRE
RBLEELBETH L, T D0, HIEHICHED L M55 % [ &k ERER S 12 B 5 Mt és
Hfim#] LT, vy a VRALICREL 2 MBSOV TR 20 5 2 & & LTz,
BibgRo ) b FRICHPH. BRSO RIMEHEHE. DLTO L) ZREVEBEZ G L. 52 JAXA
DKW I v Y a Y OFREARCEIEICERT 2720, HOWICHZEZED L Z & & LTz,
(1) WFRAT +—~< v FOIERGHFRIMRHEEOBZSIC L V). JAXA OFFIEHEBREII, K OE
REBIED I v ¥ a Y OEEALDSITTERE 2 ) oy RESIAOWE LIRS FFTE 2,
(2) HERD HgCdTe Mg A ) 155, S & B O $r 72 70 i HIRL RS 25 O WEFE B 56 %
B3 AUE, OB v ay (KR4 E280) OBENICRESESTE S, BB,
HgCdTe (& KEHRILE M E CTh D720, RKWZEMIEICL D, DHFEO I v ¥ 3 » O BEMHHER
WCOEMTE 0 (M EREENL, FRIMEHEERO 720, EIARHBL 2 W78 A i 4 HE4L )

5.1 FEAHFRIMEHZZDIAE

JEEHFRAMRZRIZ O W TIE, R ARHEE LC, #IEFED S5 %t v HHEEIC L D Skm
BEODHEET) TIVIALAEZY — 2 WREL T 5720, 400 TR 7 A DM 4% #E e & 3
LEM OISR HEE $ 5, FY21 550 34EMOIFE S LCTid, 100 FEEL LoD %
HiZE L7z,

FAMEIZROKR T + —~ v MEAFEHT 2 L ToRd K& 26T, BIROZRM2EHT 254,
BiE 7O 2 2B T HBEREHOGNTH L, 2020, IROENZHERHEH TEEFILT L7200
WYy FOMMLEM R AT 4 v F v 7 (Y ay FOBIEYE) HliBLETH L,

BAEOEBRNZ LAV, BEEYF 17 umTHD, 15 u mEHE, 12 u mEFEOWMELIHEE -
T, EMNTIZ NEC, MELCO 2SI HIZRIMa & & Bl % L T\ % 25, BFSEhiiai 1Tl 640 X
480pixel TH . 400 HEHE 27 5 ADK T + —< v MUIZEAT AN IIEATES T, HEY Y
FH25 umLNVIZEE o TWo, 72720, m@EARHZ 8 L 72HE g2 S 5 720, L ~ou
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FY2L (X EEHAME L B HET 2 M L. BRI LD 720 DEERE. BLOKT7 +—~ v Mk
FMf OBREGET 2 55 L 72 SIEOM R, mEMMILO BLA G720 FY22 IEAT 1 v T 7 ORME
I L P OFEBIEEfERE L 72,
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SRR O IFG HFRE I ZRDEIH T E TV DDA 5L, £ 5-LITITRAER LR OB E ., ME
SMIREEZ (NETD) 2R, Lo HELY LRI HEROMEZEIEHTE T,

REFZEIZ &0 WA RO FE L 200 HEIFE, HAR/NEFEY v 5 15 4 m OIEGHIRIMR T ZF
FEB L. 400 HEIFEOIEGEHRIMRIZRER OB L 70 5. BREEHL. AT 1 v F ¥ 7 OFbi %
B L7z AfrlE. 200 D HFEM N #F O fr 2R AL~ AT 7o WP e 2 ik fe 3 5 & 38120 400 I E O IES
HIFRIMIRZR O FEBLUC 1A 72 FE B 58 & Mk e 3 2 FECTh 5o

#5-1. B 2RO & A IEG HR R 25 O i
HH LR HE RH AR ARG S BAE O T AR
T —~v b 200 7 1E[ & 200 H[E[E 980 7
[HTEY
(%0 100 FEFRELE (2000x1000) (2000%1000) (1024x768)
[IE=a 17 u mLLF 15 um 15 um 17 £ m
A ESR 20msec LLF 12msec 12msec 10msec
M SR 2 . 65mK
(NETD) 100mK LA R 84mK (@F10, 15H?) 40mK

%] 5-1.

A L 72 200 75 W3R IR AR Mot 87 & Fl O CTHUR: L 72 200RG i 15

5.2 InAs/GaSb Type I #81&F (InAs/GaSb strained layer superlattice) D52

#EAG-1d, 1970 4512 Esaki and Tsu 12 & 0 Jg L S 4172, 1987 4F 121 Smith and Mailhiot 12 & - T
InAs/GaSh Type II & A8 4% T~ (strained layer superlattice) 7%, HgCdTe |2fth ZilkyMgtes L 72 ) 9 %
CEDIRSNIIEDED N TE 2, ZDHRGTFHIE S ¥ —k (MBE; Molecular Beam Epitaxy)
DIFZICL VBEORNKHRIMESND L) IC% ), HFEZOWERIREN I ELTETW5,
InAs/GaSh Type I8 712X 5-1 127”3 & 9 12 InAs DIRERAHS, GaSh DT T £ 0 KT A v
F—LANVIZHL THOBESTH L, ZORERNY PGPS, BET2WEDONY FF Y v
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TEDLEN/NERNY Ry TERFEOZ EWHEE 2 5o

AT, BEEWEOMBOFEM 2T PO — VI E DNy FifEZ a2 bOo— L3552 &98
T, InNAS/GaSh DA 3 um~30 u mETICHY b A 7HEZ L LI EDNUETHL, ZD
&5 5 3 A Focal Plane Array(FPA) DB OfEffi & S TW 5, ARAMEZRE LT Type TH
B ORI, OFWETFIERZFD, OFLWVERIEION L TOREL2FR>, £ LTI - VIRILE
WSk OB 2 FIFICTE 5 2 LB 5N D,

%72 HgCdTe L B L T, B OHMEEDIKE < (M*~0.03mo). /N> FF v v FNIx5 2 KA
HEGV2O b U AVRIRICE ZIRNBEROFLEI NS R D EEZ 5N TWw5h, HgCdTe 12T
BRAERAE) R T W ERFEE L THEITOEN D,

Schematic Band Diagram of a Superiattice

InAs Ga(ln)Sb

Conduction
miniband

Heavy-hole
miniband

2] 5-2. Type MEMHEF DN FHEE &7 1 & A (Hill et al 2009)

Type TR FIZEFEMIZOIZEL LT, BELIN TV L ORI T —ETH 5,
Type BT ORSIIFEE TR AINICED SNTBY . MBEHE L TONRT + =< A%/RT RA
FIFFER LHTOEAETHEL TS, TODRIFEICBNTH O X9 MRS % # 2 75

L7zhy bA7WHELS um, BFE7 +—~< v » 100x100 FRE D 7 L A BRIMGH 23 O BASE & & H
e L. ZOBERFEMBERFICINT 258 21T > T,

FY21 X Type2 #H&F (T2SL) O s LR 2 17\, ARIMR I gR & U TR 2 5 2 15 5 720 Ofi d
R HAM 2 15 L 720 FY22 13 T2SL O Bl FM s OB E Ll 21T o 720 BMEL7ZTEG 7 v 7L
30K F T EIMTRE 2 FFMi 2 A 7 A ZEXE L 72 TEG F v TOBHE %X 5-2 |2/R T,

FY23 1Z FY22 125 & fe &, HEHEMRBEROMEERR e ZOfHEiZz1T% > T\ 5, MZFO TR
EHICMEEEL0IC, MBROMEE D v b+ 7HEOREEEICANT 7280 #A %47 7% -
TWb o B Om EIZE L Cid, B FRBoRBERZ NS¢, 2Z-HER e N3 €5 2 LT,
AR Z A L EE5 e TE LD, M5-3 () ICI3FEBEZIEROD 100 25 300 & £ TN S
72 T2SL M 2R D' F =R OBPERE R 2R T o 1ERD S DITHA, K 3EORERTRRON F & ZWK
LCTWwa, 70y MA 7HEOREREAIZE L T8 7% InNAS BOEAZH NS, 2 L T,
BIRO6 umpoH &5 RERINITEETH 5, K5-3(4H)1I21EHy A 73K 8 u m % &EHE
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ELCENEL -MEROETRIFEZ R,

T2SLICBHL Tl SN F CEEL-HMARX—AL LT FY24 X0y M+ 76 umdDT LA
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6. HXFt VORI - MEEFHMEREBRILM DM

HERBIE 2 > IS X 2 BUIEE L, T OMEZET TR, &2 ENLZITHER RIE -
FEEFHECEZ 202k o Th T 5o KIE - MEBEATM BRI (X, HERBIM I v > 3 Y 2FEBT 5
ORI R 2 F AR A T B o

RWFGEIE. HFEE DT IF A M) vy (LR ) FEOKIE - WRERRliEER = FEhid % 72
O ORI E - AR O R OCREL 2T\ F72, % L7 BREE - SBRE OffE R E
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W-1.0%~-0.8%

—-1.2%~-1.0%
W-1.4%~-12%
W-1.6%~-1.4%

—1.8%~-1.6%
W-2.0%~-1.8%
| PN

+2.0%
+1.8%
+1.6%
+1.4%
+1.2%
+1.0%
+0.8%
+0.6%

0.0%

—0.4%

6.4.

3 YETRCSHE JEE — el T s 2R

(1050 nm. BT 300mm ¢ )

14.0cm

0.24% —100.00%|
0.31% —100.00%|
-100.00% -100.00%
-100.00% .00%
—100.00% -100.00%
—100.00% —100.00%
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140cm__ 12.0cm __ 10.0cm 8.0cm 6.0cm 4.0cm 2.0cm hi 2.0cm 4.0cm 6.0cm 8.0cm 10.0cm _ 120cm _ 14.0cm

14.0cm | -100.00% -100.00% -100.00% -100.00% -100.00% -100.00% -100.00% -0.04% -100.00% -100.00% -100.00% -100.00% -100.00% -100.00% -100.00%
12.0cm | -100.00% -100.00% -100.00% -100.00% -0.13% -0.09% -0.09% -0.01% 0.01% 0.07% 0.07% -100.00% -100.00% -100.00% -100.00%|
10.0cm [ -100.00% -100.00% -100.00% -0.17% -0.09% -0.05% -0.03% 0.06% 0.06% 0.09% 0.12% 0.02% -100.00% -100.00% -100.00%)
80cm | -100.00% -100.00% -0.25% -0.17% -0.09% -0.01% 0.02% 0.11% 0.06% 0.09% 0.14% 0.08% 0.00% -100.00% —100.00%|
6.0cm | —100.00% -0.30% —0.24% —0.21% —-0.14% -0.03% 0.02% 0.10% 0.05% 0.05% 0.10% 0.08% 0.02% —0.10% —100.00%)
40cm | -100.00%  -0.30%  -0.24% -026% -0.20% -0.10%  -0.03% 0.04% 0.02% 0.01% 0.06% 0.07% 0.00%  -0.07% —100.00%|
20cm [ -100.00% -0.34% -0.31% -029% -023% -0.15% -0.07% 002%  -002%  -0.02% 0.04% 006%  -0.02%  -0.04% -100.00%)
iy -051%  -0.38% -030% -025% -0.20% -0.15%  -0.08% 000%  -0.04%  -0.03% 0.02% 002%  -0.04%  -005%  -0.09%
2.0cm | -100.00% -0.39% -0.28% -0.22% -0.18% -0.14% -0.08% -0.01% -0.09% -0.06% -0.07% -0.05% -0.07% -0.06% -100.00%|
40cm | -100.00% -0.41% -0.31% -0.28% -0.22% -0.20% -0.08% -0.05% -0.15% -0.16% -0.15% -0.10% -0.09% -0.04% —-100.00%|
6.0cm | -100.00% -0.53% -0.40% -0.38% -0.32% -0.27% -0.15% -0.11% -0.25% -0.23% -0.23% -0.15% -0.07% 0.00% -100.00%)
80cm | -100.00% -100.00% -0.52% -0.50% -0.43% -0.36% -0.22% -0.18% -0.30% -0.27% -0.24% -0.14% -0.06% -100.00% -100.00%)
10.0cm [ -100.00% -100.00% -100.00% -0.57% -0.46% -0.37% -0.25% -0.23% -0.31% -0.23% -0.19% -0.12% -100.00% -100.00% -100.00%|
12.0cm | -100.00% -100.00% -100.00% -100.00% -0.53% -0.39% -0.25% —0.24% -0.28% -0.23% -0.17% -100.00% -100.00% —-100.00% J
14.0cm | —100.00% —100.00% —100.00% —100.00% —100.00% —100.00% —100.00% —0.33% —100.00% —100.00% —100.00% —100.00% —100.00% —100.00%

O0+2.0%~

W +1.8%~+2.0%
W+1.6%~+1.8%
W+1.4%~+1.6%
+1.2%~+1.4%
+1.0%~+1.2%
+0.8%~+1.0%
+0.6%~+0.8%
+0.4%~+0.6%
+0.2%~+0.4%
0.0%~+0.2%
-0.2%~0.0%
-0.4%~-0.2%
—0.6%~-0.4%
—0.8%~-0.6%
-1.0%~-0.8%
-1.2%~-1.0%
—1.4%~-1.2%
—1.6%~—1.4%
-1.8%~-1.6%
W-2.0%~-1.8%
W ~-2 0%

14.0cm|

12.0cm~

10.0cm—
8.0cm-
6.0cm—

5. S CH R R — AR E RS R (1640 nm. BALT 300mm o)

(3]

140cm __ 120cm _ 10.0cm Ocm 6.0cm 4.0cm 2.0cm iy 2.0cm 4.0cm 6.0cm 8.0cm 10.0cm __ 12.0cm

14.0cm | -100.00% -100. 00.00% .00% —100.00% —100.00% -100.00% .02% —100.00% —100.00% -100.00% .00% —100.00% -100.00%
12.0cm [ -100.00% -100.00% -100.00% -100.00%  -0.03% 0.03% 001%  -0.01% 0.02% 0.07% 0.03% -100.00% -100.00% -100.00%
10.0cm [ -100.00% -100.00% -100.00%  -0.06% 0.00% 0.07% 0.07% 0.06% 0.07% 0.09% 0.09% 0.07% -100.00% -100.00%
80cm | -100.00% -100.00% -0.13% -0.06% 0.02% 0.08% 0.13% 0.08% 0.09% 0.09% 0.09% 0.08% 0.07% -100.00%
6.0cm | -100.00% -0.17% -0.11% -0.06% -0.02% 0.05% 0.14% 0.09% 0.05% 0.06% 0.09% 0.08% 0.08% -0.02%
4.0cm | -100.00% -0.19% -0.14% -0.10% -0.07% 0.01% 0.08% 0.04% 0.03% 0.04% 0.08% 0.05% 0.09% 0.00%
20cm | -100.00% -0.22% -0.19% -0.16% -0.10% -0.03% 0.01% 0.03% 0.00% 0.01% 0.11% 0.06% 0.07% 0.03%

il -0.37% -0.25% -0.19% -0.13% -0.08% -0.04% 0.00% 0.00% -0.02% 0.00% 0.11% 0.02% 0.03% 0.02%
20cm | -100.00% -0.27% -0.19% -0.11% -0.06% -0.04% -0.01% -0.01% -0.07% -0.05% 0.06% -0.05% -0.03% 0.02%
4.0cm | -100.00% -0.32% -0.21% —0.16% —0.11% -0.10% -0.04% -0.02% -0.10% —-0.14% -0.01% -0.08% —0.04% 0.05%
6.0cm | —100.00% -0.44% —0.32% —0.27% -0.22% -0.16% -0.05% —0.07% —0.16% -0.20% -0.09% -0.07% —-0.02% 0.07%
80cm [ -100.00% -100.00% -0.41% -040% -031% -0.26% -0.15% -0.16% -025% -0.28% -0.12% -005% -0.02% -100.00%
10.0cm | -100.00% -100.00% -100.00%  -046% -0.34% -0.28% -020% -0.19% -0.26% -023% -0.12%  -0.03% -100.00% —100.00%
12.0cm [ -100.00% -100.00% -100.00% -100.00%  -0.40%  -027%  -0.22% -023% -026% -0.22%  -0.06% -100.00% -100.00% -100.00%
14.0cm | -100.00% -100.00% -100.00% -100.00% -100.00% -100.00% -100.00%  -0.30% -100.00% -100.00% -100.00% -100.00% -100.00% -100.00%

O+2.0%~

W+1.8%~+2.0%
W+1.6%~+1.8%
W +1.4%~+1.6%

+1.2%~+1.4%
+1.0%~+1.2%
+0.8%~-+1.0%
+0.6%~-+0.8%
+0.4%~-+0.6%
+0.2%~+0.4%
0.0%~+0.2%
-0.2%~0.0%
— s -0.4%~-0.2%
| ~0.6%~-0.4%
2.00m -0.8%~—0.6%
\ 0 ~1.0%~—0.8%
Oom ~1.2%~—1.0%
= e W-14%~-1.2%
W-1.6%~—1.4%
. / 5 00m ~1.8%~—1.6%
-2.0%~—1.8%
10.0cm A~-20%
12.0cm
L L L L L L L | L L L L L 51400'“
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7. BEHSEEII VY3 OMR
71 Iy 3 OEB

VETH] 55 FE R MR TR S FE 2> S 45 © U A Wi Gk &, VTR, - 5 1SR - AT R - iRt B & OY,
E¥ R = — A O FEFHIEE TH 5. AW CIRMER SRS v ¥ 3 ~ (COMPIRA,; Coastal
and Ocean measurement Mission with Precise and Innovative Radar Altimeter) |Z%f 34 I v ¥ 3 Y 2K -
VAT AEES AT o TV B,

COMPIRA X v ¥ 3 »Tld, KRIEMFRTEB SN TR W TG L — &4l & v 72 il
EEET OFEAT S - BATEIEZ TV HARZ Jul & L7210 g & FE 2 T 222, Gk &
SR - BHEICEHIT A2 LT, TREEZERTAZEZHWET %,

(1) ZKEF B~ DO EHR

WA ORI L 25, WHOE T km BEOWMZ TS 2 L2 HWET 5, g FT
DOFRENZ B FEH] - BREIDSEIR S NS 2 e h, HEORFILICEHEMRT %,
(2) G T I~ DO HR
CNE TREGBEOBINDGTE o7z, DR INEE &0 72 LM BT 281
D LR O ZITH) T L2 HWE T 5, TOMR. Wi Rl OEABELICETFS L. fifi
AT M S A R OER FHISEICEBN S 5 2 & CL BROZETE UL EHOMRIZET 5,
() A1 =2 A~DOERk
EERINY - 2RISR NFHEN ST 7T X A7 — ViBOIRIZET 5. SR E TR
AEL7ZHIEIC X DR Z 23R OBIIN Pk 5.

7.2 MREOXHBART
(1) X v ¥ a Y EROME
HEIRT 2 FERTHATRET X I2 BT X v ¥ 3 Y EEROFREE 21T - 72,
@ koY - FRY AT A OB
vV - BRI AT LAOMERE B ER L. Bl O E 1T - 72,

73 Iy g ERDAERE
WD = BE BT MRET B2 10 B W T b v kB L OHLEERICOWTDO L — N4 7 D &
TV, I v v a YESROAEZIT o720 EEREZ R TLITIRT,

7.4 BERET
B o - BE Y AT 2O SET & FEH L 72,
(1) FEEEE S
FEFERGEE LT, TG ZREITL2TETH 5,
- SHIOSAI(SAR Height Imaging Oceanic Sensor with Advanced Interferometry):
X FHEIG B L — % (SAR) |2 £ B iHIEERT. A4 vt o4
CETEL =SS EEET (2 ) o AR R EE & R BE LI TR IE & o
XA 7 PEBSEN B KAESMIE Y O
- GPS ZfEH%. L —WRATEE : mks B wLE g e
QfEEay 74 7L —ar
COMPIRA TlZ7 v 7+ 2 HEMITELZ LI 2 HBERLZEIZLY 7 AT v 7 Tk
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SARl 1T o R=A T4 Y RIZ3-5m TH b, N—ATA VEEZMRT L7200 KEL
T, W71IRT 22003y 7 MIOWT ML= N+ 7 21ToC\wb, a7 M1
T T REEBRICHOFITAETH), T 21 BRMO T — 205 IS
YT ERDATEETH S,
() A1 ¥t
SHIOSAI IZHULE 155 9.6 GHz O X A KBII L — 4T b . BLAIIE 160km (80 km x 245
MAERED) T, KPS EBE Skm OIS EEHNZ1T) e 7 7 FHFRIZOWTIX, 27 b
1T, Aay N7 U TFFF Ay%?/T%% a7 br27TE. UL T LAT
YT FEBRHAT AN TH D EZERICOWTIE, BREKROBE» O ETRIZRAT5H
HThb,
#£71. IviaryER

ARTEH N EINZ -5

1. 22 43 e 5km

2. 7057 hRALEER 7Ty s b B ATE A/ EEE Ty 7 b
6~12 FE[HT£ 12 HRt 3 HizlzHeft 60 H & 1224t

3. & EEETIAE EE Fx;  [5.4cm* 5.4cm * 5.3cm *

Haxk [12.2cm* 7.5cm * 6.9cm *

4. AR E 10 HiZ 2 [
dbfi 35 FEIZ BT 5 80% LI Lo 10 H 2 2 [MIOSEEE TEHIT 2 = &

5. R 5 ik A ¥ FEEEEERZ B CREFE 51 BELUIN O B ARV L OOV 2 v Bh 5 7 X
1) F1 R REEE 5 F C i

6. 1R D R A 422 00T L ﬁ?oWE%%@K@%%%%&%%%#%mmif%%<ﬁﬁ%ﬁ
il Py

7. BRI & 57— & RIEER 1%

8. BB TH AL L= 98%, JL#E35FEICBWTI0H QMR H72h 98% O EHIHFL LR T
BT L,

9. 7u %z WS B~ 7'y M S L. T S 2R 22, Geophysical Data Record

10. #IK IR FE/ U OMMERP BRI TH L L, FRS ﬂ®1407//
g%%fﬁﬁumfbézt\&0\3$uw 2R BRSO BEAST] B
LT,

* EIENEIOME, HL., FFEEE 2m, 1 P28 5B EERE 11dB O34,

A

SHIOSAI SHIOSAI
T T FrTr2

SHIOSAI
AN y SO
i LA TrF52
() ()
Hff it < i) ity o Hff itk Tt RIS
— N — —
a7 M a7 h2:
SHIOSAIT > 7 F % i E WA BEfF BB~ — A DFIZSHIOSAIY 7 L 2
rT vA T T RS
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8. Y73 UEMAETDOME

7 I WHHFHI X ZKEOER - IREBIHNIL. K& AT AWRFICRE CEHBKT 215
Wnid 5o RGBT Y AT A2 DWW TEBE IZRCREE TG ST & 7225, BRI CREE R 1X
Bl ERFTISHAMOI v v a v kb,

P73 ) WHHEF O BE BT, BTN TREEBD S D~ A4 7 0 B EE O B B
(6~89GHz) £ ) b EEWT (<1THZ) 2% —7 v & LTHB Y W BlE2py  HlIc i EZ 2 £ <
G, ENICBIF A7 3D Bl oFEE L LCd, EBTHAT— 3 v (ISS) #H#lo =
BT IV AT V5 (SMILES) 28fF1E S 2 2%, BRI S SRS LB B E I
(SIS) R LTHBY . KR TZERIBICHRHLZMET L TWo, B CTEEST 2 731 A (‘Hii
F, MRS ) L IIHATIC R 5,

AR L HAEN T 100GHz 75 DL LD 73N ABASE 2 #0212 72 o COFAfBAFHA - ©7)
Y7 & FER L. 100GHz i LLE TN 22D W T ORE %2 E 72,

(1) HAREWIZ BT 5 &R T3 ARZEIRILIZ DWW T

Y7 3 ) B E I R & LT B AT O 9 5T BRI (100~200GHz 12
FEYIZDOWTIE, IEHEREH O E IR O RO STV b, 8.1 12 B Thl%
SNT2TINA AFNZDNTIRT

Y—AFEHSER LNA Y—AJEHSEEMPA
Ga = 20 dB, NF 5 dB Gp = 16 dB, P1dB = 10 dBm

324 BPF
NBW 21 GHz, Loss 5 dB

FudHALZ 1 x4 mm

B48.1. NTT 7+ b =27 ARFGEA A5 L 72 120GHz H 77731 A
# B IS B 2 R REE R By e L ChI%E

Q RAEHTNA ZO~A 70l - %7 ) WHEHF~OIEHIZ DWW T

FRAEFE I AT R EN TR 2SS SN T2 REHOEEN 7 /34 2122w, MRS >~
OFAE R DXL FRICBERWEEIC O W TORSE T, FHEE IO ToRE 2 o7z, 1k
il & U CIERA M@ N7/ 4 A B FE R & e e R o, kgl > ~o@ %Iz
WTHAREFEFRASHE (NTT) ., [HHBEMZERERE (NICT) & O FEIZE T, RERED S IKERE
DR CHED L Z & & L7,

WAEFE LI, HAREINIZBT 2 &R 7N 2A0BEFEBTREEO HE2 55X, B &
Y OZERITE L TUELNNT A=Y EOFTELFER L, 7/3514 ADZE - haeaFi RS % &
D5
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9. HETA 4 —DHE
9.1 MROER

WF 50 4E T, M EOFHEMAR &S, ALAREHC X DHFE SN2 CO DB L Z 13 2D BT &7
) WFZEASFE (Canadell et al., 2007) 738 1) . b EOFMRIL R FEIEER O, FRZRIUIB W T, EER
BEEZHSTWDLEEZEZ N5, L LkFERE KEBROLERBICEL., # LOFMKE (N1 F < R)
X, EEHEOR D KE RAMEMNIEE 72> TBY (IPCC, 2007). IEMEZR Rk FIFROIIRICIZ, FE
DEVNAL F T ADWENARTRTH D, ZONAFTAZIEFEISKDBI121Z, K2 HE L TE
w (BAEkoOGZGEER) 22081 H 50, FMER, BHEFEOZOHL (. RET—4% %K
DLYE, BEEEFIIL, 225N A AR HETLTEEZHCLE Z L% 0,

CoBEE T AN R D10 LT, 45T N5, AIFZEIL. Bl
SEWCH b L7 THEES A 5 —] %, ZIZH)BBEILIHERT L L ZARE L. SFEELLAF — |
SN, VAT AMGT - HATEREOR 7 &R R L 72,

9.2 FY23MHRDOHE

WIERBLN 21T ) FHA T 4 4 — 121k, BRIAMZE L CEET 2&E 1%V A L —F -2 Hw5
720, B ODBNDVVIEEL %D, T2 EDSOBELEE 2T A EmFI1L, TRERRY K& 2%
BIOEDSRKD bNE L, VY —AOBIEDS WA THEENS,

FMEETA YO E LT, BHTAMBHEEZ T LALLibET7y N 7Y Y b EgEIT A
ENRFTFOEND, ZHUCE Y HRIFHASEE o T A2 2R L. L VEEORVWEEE
BEOWEZMS (K9-1)e LL. MHERZ T L ALT AT LI, TRV LW ENEL S HI25E
THIELELREZETH) ., /A RHT BZERFTO (SIN) AL LIEED BWIENTE Wi
W3 % o

ZITHEEIL, BRAEBEL TV EI3H)BELSA O — PAOETHEBER, £33 K- %
YMINTAEEREN L ED) Y - ADE . SIN G Ex &ED2Y AT A OFEBM AT,
VAT AR AT o7 e BHET A4 ¥ —OBUIKRO HIW %1332 9.1 o) TH 4,

FL BT LY
FubF o bEASE

A 1Y

D

9-1. 7 LAMHERIZ XL 2 WEOREILED A X —2
EADOE 7 L)V OMRERHFLAOZEIZLY) . MEIFETH S Z L 2R T 5,
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#9-1. BURD HIW {1k
HH fif fifi%
L —¥—ikE 1064nm. 532nm |1064: 1 Eill5E . 532: KR E
L —HF— 100mJ@1064nm

50mJ@532nm
2OV AHED IR L 50Hz
2NV AR 7nsec
N A \‘HE’,;]‘E‘,E'Z: ;@‘f% B RS
FHIE 0.7m E3 ) BRI RE R A O —

800 X 1850 x 1000mm 2L F 5 = &
L — =250 £ 0.185mrad b7y N7 75m O ITHHY
g7 L A% | 4dpixels 2 x 2) | MK EHE #9 30-40m

9.3 FY23 D#ER
(1) PGS

HZHaAUR=AY POBROBWL A 77 NI 92 DY TH D, X1T)BEILOEIERS O — F
D~#13 800 X 1850 X 1000mm TH ), §XTHOI Y KR—F» FENDHNLHULUE DT LT LA
TX7, I2BE, BHOY) YV —AZOWTH TR TE L2 557,

72720, Mt v E L THEBETFEDA A=Yy (LML EDOB L ZDIEERED 2D ) D4
fEEREIL 20m FERE & L CIRES 24T o 7248, BHECEITZORO 720, 2m BEIZLETH B &\ ) Tk
B SNz COREOFREET ERT 5 I121E, B KE WOROERBEILE L 0 ) A=
I REEASE U D BEMED D 5 720, S RIS R EI DL ETH 5,

1850mm
.5552 = Miian Paam | L——
= Procesasr Uit
= i
E i 800mm
== Sgnal
E = I
s
e —
i
| r— o
| 5 - ‘ Toarenite |
— lig#
=1. @*
ol i 0}
o [ —— '-'I.:_": N
a—r Wibrbasea Bas 3 X
—i ' ;o V' 1000mm
i 1" : w4 b L
i - .‘;4" .

. -

.-

ta

X 9-2. BUROEEHL AT MEHWA A=

(2) ¥ A7 & SIN Kad

SIN DREFIFERIZFK -2 D) THAH, D SIN OGS Z#E LT, HEL/Z—MHKM7% Si-APD 7 L
4 TiE, BHEREOME THW 2 T RMER COKEIARE L TWEZ &, KU, Si-APD 7 L A D%
BOT7 v TIZBWTIE, fliAETA 5 —IZROENDEFHIHT /) A APFEFICRKRELL->TLEH S
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EDHIBIL, 2V SIN YL 2o TWD L V) BRDVPBELSN TV L, AREHZE D, 4%
HEEDPORBEDT  FIZBWT L, K A ABHGORIE L V) BREZIE T 5 2 & TE 7,

#9-2. EHESEEL SIN

7= 0 I e 0.3m

0.5m

0.7m

SIN 5.39

6.98

8.28

9.4 SHEOEE

TUVAMHGRERHWZT7y 7)Y FOBEICE ) SR 1R TFH2) OETEIINS SR b,
Z D720 SIN DMK 7% VB E OHEREPELT 5 2 LA TFRINL, ito THRIE, mIEED
O A XL siphigrz B EL. T907% SIN 2R T E 2 2 MRS %o
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WP E S 2011/9/19~21  Jpan-Touhoku Earthquake : ALOS/PALSAR observations for flooding area by
Tsunamis SPIE remote sensing SSPIE Europa

FEARHLT | PR [ REEPE | AT LA [ YRS | 2 BHEE  2011/9/19~22  F& SRR K OASHEYD
DR E— Ny Y vy -EE2RBEFVEEREHTETFIVORNE - FkiFZe k4 2011
HAREIKES
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FARBESE | B AKE R [ R EPEE / YR RS [ )R EE / ANABRSREL [ =22 B 2011/9/19~22 A5
M BRI T AR EREEORIR  TKIZE RS 2011 H AT KRS

WHEAE  2011/9/19~23 HAENF v TF— ¥ EHWRSE - BESMAOFE  Fkife kS
(2011 - Eff) HAZKZES

Y HERT 1 AR BBEE 1 FFAHER | AN BRESEL [ A2 =2 2 B | AR 1 ISP 2011/9/19~23 s
RGNS X T % - T2AR S O BIRIMEGTHIE R o WAL Zokafse ks (2011 - BfE) HAE

K

TRINBREE [ YEHEAS | EARANEL | ARG 2011/9/19~23 M ERERSEZABEIN X v 2 3 » (GCOM) |2
X % FKEEIH (The observation using new sensor GCOM in crysosphere) K78 A4 2011 (#HH
RE RS

AN INEE / JEHERT /Knut Stamnes/ A / AR R=E [ S E R 2011/9/19~23 W - JERYELC
B LHEEFDOZERE -GCOM-C/SGLI FK 71 ¥ 7 b OEAEREALIZ T2 T - (Critical snow depth
on visible and near-infrares radiation) ZEIKIFZE K4y 2011 (DH RFIKFES

ZNBHEE  2011/9/19~23 HERBRIEZAF I v ¥ 3 » (GCOM) |2 & % FKEETE (The research plan in
crysosphere by using new sensor GCOM)  FEIkIFZE R4 2011 () H AREIKF4

AN 1 I HERS | B ARHER [ A AR [ R E L | NABRELGA | AR LIS [ A2 s 2 B)
2011/9/19~23 AR —E 7 T T 4 — & 72k A E OB AL (Field observation on water
channles in snow cover using an infrared camera) ZEKWFZEK4s 2011 (D H RFIKFE

AIEE 1 RS | AT | PR | B R 1 NABREREL 1 #2122 B 2011/9/19~23  BET
W02 Xk 2 FEE R AR %E (Measurement of snow specific surface area by the BET theory) 57k
WFER% 2011 GHH RS IKS S

A NINE [ G HERR | 75 AKE R AR [ EEPE B/ AR pAE  2011/9/19~23  FESF R K OAHEH)
DR E— Mt I v 7 (Satellite remote sensing of snow grain size and impurities) 25 K28 K4
2011 (HHAZKAR

NES [ YRR | 5 AHKESS [ RIE=E [ EEPEEE  ANABRSEL 1 /=22 B 2011/9/19~23 AU
) ST ER |24 % A5 R A 1 O %) 5 (Effect of snow layer structure on bidirectional reflectance) %7K
Wh7Ekey 2011 GDH ARFKFS

FEARFGL | FHINEH T/ G KEZ I HRSOZS [ RIIPHEE  2011/9/19~23 WK O A E (1 24E ) 1
FEVREERIN FokFZe kS (2011 - ER) HAZKFES

EERE IS 2011/9/20  Disaster monitoring for Japan Earthquake with satellites by JAXA  SPIE

E.Browell, K.Davis, J.Abshire, U.Singh, G.Sniers, D.Sakaizawa, G.Ehret, P.Flamant 2011/9/20
Improvement of the 1.57-micron laser absorption sensor with chirp modulation to evaluate spatial averaging
carbon dioxide density SPIE Remote Sensing SPIE

HIFHSE 1 ARG [0 HISAEF [ EH TS 1 SRR | RRANGA [ 485 A [ AR/ 1= /
K¢ 2011/9/20  Status of GCOM-W1/AMSR2 development, algorithms, and products  SPIE European
Remote Sensing SPIE

EAFIEL I YEHERE 1 2 NNEE 1 S %G 2011/9/20  HIERBRIEA M I v 2 3 » (GCOM) 12 &L 5
EOKEE Tk ks (2011 - i) HARZKFES
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THZKIDCE] A IER IS [ AEEE0 1 FAS RS 1 V9)1R . 2011/9/26 2 50 Ka i L — ¥ & J\v /2 GPM
M ARREELA (Field Experiment for GPM Ground Validation using the Dual Ka-radar System)  American
Meteorological Society 35th Conference on Radar Meteorology

VERS | BEHEUE [ ERE)E.2  2011/9/28 TEMPORAL VARIATION OF RCS FROM A TREE TRUNK
APSAR 2011 IEEE AESS & GRSS

VERS | FRHER IEHIEE EEE 2 2011/9/28 MOISTURE & ROUGHNESS MAP IN ARCTIC
NATIONAL WILDLIFE REFUGE/ALASKA APSAR 2011 |EEE AESS & GRSS

ACREARRE | PRI RS B [ F— 2R [ 5 FIE [ RARRE— / A G
2011/9/28 Near-real-time global rainfal map using multi-satellite data by JAXA and its validation 5th
Workshop on Satellite Data Application for Global Environment Korea Meteorological Administration

IEIFFS 2011/9/28  HigE & WY FHEICBITABE 7 00 7 4 )b a OFH K OEFEORELE)
BB LR LR L LT =ty R HWT 2011 HARBHEFESKERSE HABE
S

B HEAS [ ARRB I EAMEL L TaHHE 800G 1 BATHE N 2011/9/28 GENERATION OF

10m-RESOLUTION PALSAR and JERS-SAR MOSAIC AND FOREST/NON-FOREST MAPS FOR
FOREST CARBON TRACKING APSAR2011

EHEAE  2011/9/29 The History of SAR at JAXA  APSAR2011

EWES 2011/9/30  ALOS 12 & % 2011 AEF AT E K Ol (ALOS Observations of 2011 eruption
of Shinmoe-dake) 2011 4F H AKX INZSEF RS HARKILFES

SSTHBUE | FBECHE / P25 | AR I RAREN B M I AR/ B 50 [ T EF S S [Rajesh
Tapa 2011/10/2 ALOS ACHIEVEMENT SUMMARY AND ALOS-2/3 ACRS2011

Rajesh Thapa/Masanobu Shimada/Takeshi Motohka/Manabu Watanabe/Tomohiro Shiraishi  2011/10/3~7
SPATIAL MODELING OF TROPICAL DEFORESTATION USING PALSAR DATA  32th Asian
Conference on Remote Sensing (ACRS 2011) Asian Association of Remote Sensing

e 2011/10/7  Status of JAXA Earth Observation current and future activities/payloads from ISS
ISS Climate Change Announcement of Opportunity Workshop European Space Agency European Space
Agency, ESA-ESTEC

)14~ 2011/10/10~12 Validation of electron density and temperature measurement of the DEMETER
satellite in comparison with those of various satellites  2nd International DEMETER Workshop CNES

HORS L /R I S NRREEE / JRCEH B/ NREREER [ BRI [ R sE R 2011/10/16~19  Hb B
Ak FH/NEARYE S A F 0 (CIRC) & F W 72 BE 3RS SR s (Calibration Results of the Compact Infrared
Camera (CIRC) Ground Test Model) ICSANE2011 5F°H{ - =L 7 b1 =7 AffIEs

FERSBHA L WA BF 2011/10/19~21 HADOIREH SR X v & 3 Y ETH (COMPIRA) 128
VF % IR BEINTE T SAR HETH = EERT (SHIOSAI O & Et  (SHIOSAI, A CONCEPT OF WIDE-
SWATH ALTIMETRY WITH INTERFEROMETRIC SAR FOR THE JAPANESE FUTURE ALTIMETRY
MISSION, COMPIRA) 2011 Ocean Surface Topography Science Team (OST-ST) meeting NASA/JPL

EORC +t > #2858 2011/10/20~21 53 HERERHI. B2 AT 72 Type B TR0
WO HARINRFRMEERS BRI S
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ANHE S BRI | AT S [ oh B 1 A RANME / s — / F AL [ AR —  2011/10/24
NERA-REAL-TIME GLOBAL RAINFALL MAP USING MULTI-SATELLITE DATA BY JAXA

AND DEVELOPMENT OF THE GSMAP SOUNDER ALGORITHM  Fifth Korea-Japan-China Joint
Conference on Meteorology Korean Meteorological Society, Meteorological Society of Japan, Chinese
Meteorological Society

ANAREE / SEHERS | AR [ AR | EBFIE R | AR 5L 2011/10/24~26  SATELLITE
REMOTE SENSING OF SNOW PHYSICAL PARAMETERS USING TWO-SNOW LAYER MODEL 5th
Korea-Japan-China Joint Conference on Meteorology #ESX ¥4, HAGRF 4, HESAR S

ATCH S B — 2 B = TR I WILBEE 2011/10/24~28  3HRIEIKEDFET IV O
728 OAFRPTZIROKERER (Irregularly shaped ice aggregates in the optical modeling of convective ice
clouds) WCRP Open Science Conference it R AU BRI 52 5118 (WCRP)

FIRKAME 2011/10/25  Varification of cloud overlap parameterization schemes for satelite radiance
assimilation by using CloudSat data  H 5 s R EERAHE HAKR S, TEASYS.
WES SRS

HAMEIS [ A ARG [ B AR oA / Ya s / A I%E 2011/10/25 SATELLITE REMOTE
SENSING OF SNOW PHYSICAL PARAMETERS USING TWO-SNOW LAYER MODEL Fifth Korea-
Japan-China Joint Conference on Meteorology Korean Meteorological Society(KMS), Meteorological
Society of Japan(MSJ), Chinese Meteorological Society(CMS)

EHESER 2011/10/28 [ &1 | 2 S HERO KA % 35 A MARIRFAMT B EIBS AL 22 7 1 e E
2011 HAMZETHESR

TR 2011/10/31  REFHLERERHIET AL S A 7 2 (Future Earth Observation Satellite Systems)
B E— bbby Y yREYy A FHIABHIESS

BHEME 2011/11/2 ALOS, ALOS-2 and Solid Earth Observations  Joint International Symposium

EHEME  2011/11/9 Current Status of ALOS-2/PALSAR-2 and the CALVAL Program CEOS SAR
CALVALWS CEOS

PR B HE / YR HERS | AR ILBE [ A ARTS KR [ /NEF e 2 40857 f 2 7 — Z HIGR DA DXL VT ¥ A v
N — 22X BHIERED - 8 - WERTETIVHARY B— M v Y U AN 51 AT R A

AR | BHBUE [ BEIE 1 B4 N 2011/11/10  ALOS PALSAR 2517 — & % v 72 Bk
T THRoBE HARY E— MYy v 7588 51 REAEES WER) E— M D
=

ESHHEAE [ ERS | ARR R L2 1) AN APEEFGGR 2011/11/10  SERERARAAT O 25 D
PALSAR &3k 10m €41 7 77— %t v PO HAR) EL V%5 HAR)ELVEE

AREVE S APREFRAE | WSk - 1 B — / PR~ 2011/11/10~11 @ EEH~ A 7 aE Y
VI & B FEEREARHEE T 0 B % (Development of precipitation retrieval algorithm over land for a
satellite-borne microwave sounder) £ 51 [ (S 5% 23 4F EERK S ) Sl X B (ERIEAH AR £ —
[ AV e 2

FHANE 2011/11/16  H726 LW EEO~ A 7 0tk ) b)) — v 7 3) XA DR
(2D 3) HAKZRH¥E 2011 FEMKFRE HARRYS

JIIg B GRS 1 BT RIDTE S 2011/11/16~18  KR&H CO2 B L ¥ CHA b & 2
BELTOBANRY NTLTF T4 —0ERY HARRFES 2011 F£EKF LS LA B
ZINSE Sy
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JN_EAET] LRIt /5 ROEE [ IR a8 [ B sARs [ AT 3R 1 SBR[ Fr S | R 5 [ MBS
2011/11/16~18 GOSAT 7 — # BAED 720> DOy EE 3 HEE FTS IC X 2 FRLIREB LU A Y VD
SHEOEMBN HAKSRYFES 2011 FEMEAS HHEANHARSSS

ST [ A EE 1) PABE] | B IR 1 E AR [ Bk REF S I MBS 2011/11/16~18
1.57-umCO2 HIEH LAS Ot BB ABOBIIIHIE IOV T ARFE ARFR

W ANZEAE - 1 35 HE S/ ABRIARE 1 o BT ARG 8 1 S dokk /0% 2011/11/16~18  TRMM
N=Par77u8s b EETF—5 ) V- A HEAKRFEA 2011 FERFRSE HARSY

A
FAN

AfEfz 20111117 FERIEOFEWELN T — ¥ O LFRAKGHEI TOFH  HARRFE 2011
ERFERES HARRFES

FIRKAE 2011/11/17 CloudSat 7 — % 2 L 72fii 5 =24 —N—F v T AF — 2 Ol HAR
RFEZ 011 EEEMKT RS HARGHFES

MASE= 2011/11/17 22 - Bokiiof 2 EmE 7 — & OFALIZANT T (Z D 2) 2011 4EEERK
FRE HARRFS

FEBFE B/ HOARME R AR AR | R ER T 20101/101/18 ) — T v ROKIR EREF oIk
REZALTH 2011 EEMERKEHETRE HAKRSS

FTAMES | AR [ ERER / REHRT 20111118 FEZE 7 LA RYHESILVOFMRICBIT S5
LB OFT BB 2011 SEEE RATHE TRE HOAKSFS

ATCHE I HRANE  2011/11/18 HMES A E 7L O~ A 7 T dEELE (Microwave scattering
properties of modeled snowflakes) H AR ¥4 2011 FFkFRE HARARF R

APREFRRS [ & B ERAET] o Ef- 0ok 1 AE 04 TR R 2011/11/24
DEVELOPMENT OF SYNTHETIC GPM/DPR DATA USING THE TRMM/PR OBSERVATIONS  Fifth
Korea-Japan-China Joint Conference on Meteorology —H A% 55743, Korean Meteorological Society,
Chinese Meteorological Society

fEHMEL 2011711728 FHA2ALOERHARER F4hERESI > 77 L v A HEEEE

SHEE  2011/11/29 ALOS Emergency Observation - the Great EAST JAPAN Earthquake and related
Disaster HA Et s HA) LV EE

RAREN [ H BB 1 mAG RIS /AR RE3S 1 FEANEL / SR A 3 [ /NESLAT 1 FHHBEEE |G
i/ RIS S 2011/10/30  BERISERIISAN AT E [720 5 (ALOS) | 12 X 2 #HIEE) & SR DR
5% 55 M FHIRHEBAE A A AT HER

TIEERERE 2011/11/30~12/2  HUERERAI A /NUARSL S 2 5 (CIRC) DBH%E  (Development of the
Compact Infrared Camera) FHFHAH GRS HAMZEFEH TS

mERER 2011/12/1 ALOS [7205 | 12 X A2 RHARER OB R 2 55 [l i R4l E
G WES THEBAEA

BARE N 2011/12/1  The Result of ALOS Collaborative Investigation APRSAR-18 3 > 77K — )L
WP S ¥ Y AR = IVENLRT, SGIRHFAE . JAXA

JERF E L | HARMET [ A AREE = [ RBUIEZ: 1 "R 2011/12/5~9 A numerical model to simulate
physical states of snowpack for climate studies AGU Fall Meeting 2011 American Geophysical Union
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FAKES | FIARRE | EEPE R 5 EM . 2011/12/5~9  Accuracy of physically based snow albedo
model evaluated with measured data at Sapporo, Japan during five winters from 2006 to 2011 AGU Fall
Meeting 2011  American Geophysical Union

AN HEE 1 YEHERS | 75 AHE S /Wei Li/Nan Chen/Knut Stamnes  2011/12/5~9  Use of critical snow
water content to retrieve vertical variation of snow properties from visible and near-infrared channles of the
GCOM-C1/SGLI sensor AGU Fall Meeting 2010  American Geophysical Union

D.Sakaizawa, T.Tanaka, S.Kawakami, M.Nakajima, Y.Miyamoto, T.Tanaka, 1.Morino, O.Uchino, Y.Sawa,
H.Matsueda, T.Nagai 2011/12/5~9 Active optical CO2 sensing for Ground-based, Airborne, and from
Space platform (Invited) AGU AGU

Kei SHIOMI, Taichiro HASHIGUCHI, Fumie KATAOKA, Reiko HIGUCHI 2011/12/7 GOSAT lunar
calibration in two year operation AGU Fall Meeting 2011  American Geophysical Union

WS A | AR RS L PRS- /AR B — o VAR B AREE—  2011/12/8
Overview of Global Satellite Map for Precipitation (GSMaP) 2nd Asia/Oceania Meteorological Satellite
User's Conference 55T /WMO

Jules R. Dim, Tamio Takamura, Pradep Kathri, Akiko Higurashi, Nobuyuki Kikuchi, Takahashi Y. Nakajima
2011/12/9 Perspective of Aerosols Products' Validation for Future Satellites and Uncertainties on the
Climate AGU Fall Meeting 2010 Climate

YR/ 2011/12/22  ALOS/PALSAR 7 — % % Jv 72, 2007, 2010 £V B E Y FEEHFICET 5
k%2 (2007 and 2010 Solomon Islands Earthquakes observed by ALOS/PALSAR)  PIXEL mA#iis &
PIXEL

ESHBUE 192585 | VA NEL 1 A [%% IRajesh Thapa 2012/1/12 Development of Forest MRV system
using the PALSAR ICCS 7 —7 Y a v/

IBEIE  2012/1/12  F o BB E N E 2 o &N E 2 B - ELMOS Constellation 32
XK OFHY O Y [FEHEM E BRKE ~ FEH2 O OMETFANIEED ~]  HAEWS:S

BSHEUE  2012/1/16  Utilization of the spaceborne remote sensing and future vision ALOS, ALOS-2, and
the remote sensing 1 > N4 3 7 il

EHEAE  2012/1/18  Utilization of the spaceborne remote sensing and future vision ALOS, ALOS-2, and
the remote sensing /N> F > LR K S #4iH

Dim Jules Rostand/ #f 3% 2012/1/22~26  Application of spatial contrast techniques on satellite imagery
for cloud shape differentiation IS&T/SPIE Electronic Imaging SPIE, Image Processing : Algorithm and
System

ARG T )IER = 2012/1/23  Overview of the Global Change Observation Mission (GCOM)
American Meteorological Society, Annual Meeting American Meteorological Society

FEEM  2012/1/28 HHARKENK 2O OKEMEEMICB T AEIH - HE PRl 23 FF  HAKE
Sy KEBHIRGE S B2 MIFEES  HAKESRS

EHEAE [ AT E— [ B EsE [ KI5 /M B 2012/2/2  Pi-SAR-L % F 72 % A HKIRIE D
B L= X KoM HILRFMEMSAR T —2 2 a v T

AT, HRAIE  2012/2/19~22 BHEIEIRE R O~ A 7 0 i HELSFE (Microwave sceattering
properties of complex shaped snowflakes) AGU Chapman Conference 7 A 1) 77 HUERFHS2H 4 (AGU)
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WEER 1 /Nl —RE 1 /NE I 85K 2012/3/1  /NEfE AL B :ELMOS Constellation - /NEUEF
RN X D/ ERER A2 ) — Zfbx HIEL T - F26 MAKKEY YR 4 FHE
SFIITSE AT

RFEATER [ 85 RKE [ /N [ /N2 —EE 2012/3/6~7 ELMOS Constellation O ELIR & /N b Bk
R D) — XOR_E 2 RUNIRLEEHE Y VR Y7 A FHEFEZERT

IZLE N 2012/3/7 The effect of the main reflector on the cold calibration data of AMSR-E Microwave
Radiometry and Remote Sensing of Environment

SEH®, 20123 H BUEET R OELELET CBIII S 7o) 7 — o - BEN O JEGE O (A difference
of ocean wind speeds inside hurricanes and typhoons observed by radiometer and scatterometer) Microrad
2012 Tor Vergata K~

3. 20t

N BT 1 BE RS 2011/4/18 [WAh & ] 7027 MEED S ko R E L o — [T
T ETEREWZET GOSAT PROJECT NEWSLETTER ISSUE#15  [E| 3 BREEhf 22T

AREP R [ BT 1R | 2TES AR S B E 2011/5/18~21  F Xy M EIRE O
WMOERE T — ¥ T HARKRFS 2011 EEFRE HAKAS S

AREP A A [ R R E R/ 2T 1E 5 1 R A R S IS 2011/5/18~21 F X v
NEE S 2GS BT BB H ARG5S 2011 FEF RS HARRFS

KiETE 2011/7/29 ANLHERIC X 2 KEREEG O EBHE & -/ - BoEEZR IOV =
7 MR Ss EIbKE

I BT 1 RILTES 2011/8/26 [ X | MREED 720 OIS 0 HE FTS 12 X A LT —
HHUSRE BN BRIEITZERT GOSAT PROJECT NEWSLETTER ISSUE#20  [E v/ B3N 22 AT

SEIRRAC | AR | #KEHE—BR /S B/ B YCERE 2011/11/16  CloudSat/CALIPSO DA FI F 12
L HERTY A THRNOMMFT R HARKGESS 2011 FEMEF RS HARRES

FRIF5E | R AR fiE [ R B [ sRIEIRD / ZIET 1158 [ AR S / et S 2011/11/15~18 F
Ny MEEF A OEZRE 2L HAKRFS 2011 FEEMERE HRAR S

BEHFHE 2011/11/15~18 F X FEEIZBIT 5~ A 7 0 ikitHEr AMSR-E (2 X A 35K 45
HAGRRFS 2011 SEEMFE RS HARRFS

Bl 2011/11/12~13  PALSAR 10m Forest / Non-Forest Map 2009 - PALSAR 10m Global Mosaic
2009 - Emergency observation of Great East Japan Earthquake by PRISM and AVNIR-2 onboard "DAICHI"
[ALOS] 2 IFEET 2 A7 4 3L 2011 DL FHHABFTRES

FERSBIA 2011/12/2 HAROWHESERTI v ¥ 3 » OE&#HES  (Conceptual Study of a Japanese
Altimetry Mission)  French-Japanese Workshop on the Scientific Utilization of Spacebased Earth
Observation Data CNES/JAXA
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(2) Institutes & Organizations

(1) #E & HifF

AIST National Institute of Advanced Industrial Science and
Technology (Japan)

BRAZATBOE N SR EAT#S & ik 7E T

ASF Alaska Satellite Facility

e

7 T A N 1A

CEOS Committee of Earth Observation Satellites (International)

Hh BRI 157 2

ERER

CNES Centre National d'Etudes Spatiales (France)

7 7 v AENLF e v 8 —

ECMWF European Center for Medium-Range Weather Forecast

I—u vy il THRte v ¥ —

EOC Earth Observation Center (JAXA/EORC, Japan) HERE 2 > & —
EORC Earth Observation Research Center (JAXA, Japan) HERETAINIZE Y > & —

BF R VRE . T I R ~
ERSDAC Earth Remote Sensing Data Analysis Center (Japan) ,2‘&}\ i - BBIRAT -

ESA European Space Agency

RRJH 5 1 B

ESRIN European Space Research Institute

R 5= H B SE AT

GA Geoscience Australia

F—A b7 T IR

GEO Group on Earth Observation

BT ] M ER B RS =

GISTDA Geo-Informatics and Space Technology Development

[ ER A HE 7% 4
Agency (Thailand) 5 A PR T B SR
GPCC WMO' s Global Precipitation Climatology Center SERMOK S v 5 —

(International, in Germany)

GSFC Goddard Space Flight Center (NASA, USA)

75— FEHERH T 5 —

GSI Geographical Survey Institute (Japan)

] - b B

GSJ Geological Survey of Japan (AIST, Japan)

WERAER A

%

s —

HEEIC Hiroshima Earth Environmental Information Center
(Hiroshima, Japan)

IR M ERBR SRR e v & —

IARC International Arctic Research Center (at University of
Alaska Fairbanks , USA)

EIF A se £ > & —

INPA Brazilian National Institute of the Amazon

E37 7~ v WE et

IGOS Integrated Global Observing Strategy

HEE H R I B

INPE Brazilian National Institute for Space Research

7T Y IVEL T HEZERT

IOCCG International Ocean Color Coordinating Group
(International)

gt 7E 7 — 7

JAFIC Japan Fisheries Information Service Center *ERE NESETER L v 5 —
JAMSTEC Japan Marine Science and Technology Center RSTATBOE N Ze B S hE
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JAROS Japan Resources Observation System Organization

W NG IR IR A B S A 7 4
TF5E bR ZE 1A

JAXA Japan Aerospace Exploration Agency

%jﬁﬂl&‘k?ﬁ?ﬁi%ﬁﬁﬁﬁﬁ%ﬁ%

JCG Japan Coast Guard

H A B fi PR

JHD Hydrographic Department of Japan

i 1 ORZTT TR

JICA Japan International Cooperation Agency

ARAZAT B NI B 17 ) e

JMA Japan Meteorological Agency

SRIT

JPL Jet Propulsion Laboratory (NASA, USA)

KEY = v b HEERFTERT

JRC Joint Research Center of European Commission

WINZE B & 3ERpE e > & —

JWA Japan Weather Association

WHENHASRIG S

LAPAN National Institute of Aeronautics and Space of Indonesia

1 ¥ Fa 3 7 Bz dirge

LIPAP Lanzhou Institute of Plateau Atmospheric Physics (China)

Hh DR e RS EEE 22 P R R e

MAFF Ministry of Agriculture, Forestry and Fisheries (Japan) MK EE

METI Ministry of Economy, Trade and Industry (Japan) TR HE S
%Er:;'cl)'lcl)\;l}l/n(l\]s;ggn;)f Education, Culture, Sports, Science and SCERRbEEs

MOE Ministry of Environment (Japan) RIGA

MRI Meteorological Research Institute (JMA, Japan) RRIT AR ERT

MSFC Marshall Space Flight Center (NASA, USA) ~— ¥ IVFEERITE Y —
MWR Ministry of Water Resources (India) 1 2 FKREIRE

NASA National Aeronautics and Space Administration (NASA,
USA)

T AN T 2R R

NASDA National Space Development Agency of Japan

FHBFHEER (B IAXA)

NCEP National Center for Environmental Prediction (NOAA/
NWS, USA)

EL BT 5 —

NIAES National Institute of Agro-Environmental Sciences (Japan)

B TR T

NICT National Institute of Information and Communications
Technology (Japan)

BRSZATBOE NGRS i e

NIED National Research Institute for Earth Science and Disaster
Prevention (Japan)

B SRS S AT

NIES National Institute for Environmental Studies (Japan)

AT B A LB

NOAA National Oceanic and Atmospheric Administration (DOC,
USA)

7 A ) A HEEREST
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NWS National Weather Service (NOAA, USA)

ES VAL

PWRI Public Works Research Institute (Japan)

TARWFFERT

RAL Rutherford Appleton Laboratory (UK)

AU RAE S N R | B NV s Y

RESTEC Remote Sensing Technology Center (Japan)

WMHEAN)E—N - v 7 H
ity —

SAC Space Activity Commission (Japan)

FHHREAS

SAPC Satellite Applications and Promotion Center (JAXA, Japan)

BET I r—3 g viEER Ly —

SSC Swedish Space Corporation

AT =T VN

TKSC Tsukuba Space Center (JAXA, Japan)

T H L —

TMD Meteorological Department of Thailand

ARG

UCSB University of California, Santa Barbara (USA)

N T ANVZTREFET T IN=INTRE

UKMO UK Met Office

A F) ARG

WMO UN’ s World Meteorological Organization (International,
in Switzerland)

TR SRR

(2) Projects

7o v b

CEOP Coordinated Enhanced Observing Period

L M ER O B i LR =

GAME GEWEX Asian Monsoon Experiment

GEWEX 7 3 7 & » A — v FEEuEH

GBFM Global Boreal Forest Mapping Project

FEmik~v vy Err7ay s b

GCMAPS Global Carbon Cycle and Related Mapping based on
Satellite Imagery Program

REBERICEAT A 70— )L< Yy
Yo7 ZomEIcET 5 EE
HFEF7E

GEWEX Global Energy and Water Cycle Experiment IR AV F — - KIGEREBUI T

GOIN Global Observing Information Network HIERBUTER A T — 2

GFM Global Rain Forest Mapping Project EIRBGTNMR~y E 770y 27 b
TV T KERP S ORKSAWE R

PEACE Pacific Exploration of Asian Continental Emission

M9 2 K A 7o = 7 b

SPF Stratospheric Platform

WEE 7Sy b7+ — A

WCRP World Climate Research Program LTSN R A |
WOCE World Ocean Circulation Experiment QU TRMIRE TR T

(3) Satellites and spacecraft

(3) AIHE & FH

ADEOS Advanced Earth-Observing Satellite ( “Midori” , Japan)

WERBLN 7 Z v b7 — AP
B [AED ]
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ADEOS-1I Advanced Earth-Observing Satellite-11 ( “Midori-2" ,
Japan)

WERBAISANEE [0 1

ALOS Advanced Land-Observing Satellite ( “Daichi” , Japan)

PSSt i 2

Agqua Earth-Observing System PM-1 (USA)

T U TR

DMSP Defense Meteorological Satellite Program (USA)

BRLAREE T T T L

DRTS Data Relay Test Satellite ( “Kodama” , Japan)

7= kR A T 2 2%

ENVISAT Environment Satellite (Europe)

ESA BREEEINERE [ ¥ v b

ERS-1,2 ESA Remote Sensing Satellite-1, 2

I—avNRXYE—|I LT THE
2 -1,2

GCOM Global Change Observation Mission

HWERBEAB B I v > a ~

GOSAT Greenhouse Gasses Observing Satellite ( “lbuki” ,
Japan)

‘Zga'l%jﬁ% 77 A B At g A2

AR

GPM Global Precipitation Measurement

AR KB E

GOES Geostationary Operational Environmental Satellite (USA)

LS T

ISS International Space Station

EBRFHEAT— 3 ~

JEM Japanese Experiment Module (in ISS, “Kibo™ )

HAZERRBE [ &1 |

JERS-1 Japanese Earth Resources Satellite-1 (Fuyo-1)

WEREEHE LT [5X9 15

LANDSAT Land Remote Sensing Satellite (USA)

7 My MEE

MOS Marine Observation Satellite

R 2

NOAA National Oceanic and Atmospheric Administration (USA)

7 A ) S HEEREST

SPOT Satellite Pour d* Observation de la Terre (France)

ARy Mgk (LE)

Terra Earth Observing System AM-1 (USA)

HERELE > 2 7 2 AM1

TRMM Tropical Rainfall Measuring Mission (USA)

B R B 2

(4) Instruments

U

AMSR Advanced Microwave Scanning Radiometer ( in ADEOS-
1)

e~ A 7 v EE

AMSR-E Advanced Microwave Scanning Radiometer for EOS (in
Aqua)

S BRI R~ A 7 v R

AVHRR Advanced Very-High-Resolution Radiometer (NOAA)

Y RS SRR T BRSNS AT

AVNIR Advanced Visible and Near-Infrared Radiometer (in
ADEOS)

R RE W ARG MR RE

AVINIR-2 Advanced Visible and Near-Infrared Radiometer-2 (in
ALOS)

i ERE T RLARS MR RE 2 2
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CERES Clouds and the Earth’ s Radiant Energy System (in EO-
1, TRMM, Terra, Aqua)

= N O ERIU = A0 F — Bl 3

=

DPR Dual-frequency Precipitation Radar (in GPM)

WK L — 5

GLI Global Imager (in ADEOS-I1I)

EQUE S S i

GMI GPM Microwave Imager (in GPM)

GPM YA 7 aiif A= %

ILAS Improved Limb Atmospheric Spectrometer (in ADEOS)

S BREUR SR ARG et

ILAS-11 Improved Limb Atmospheric Spectrometer-11 (in ADEOS-
1)

S REUR SR ARG R - T

IMG Interferometric Monitor for Greenhouse gases (in ADEOS) | iR= R A4+t
LIS Lightning Imaging Sensor (in TRMM) B3

MODIS Moderate-Resolution Imaging Spectroradiometer (in
Terra, Aqua)

O RREEEA RS PO A —%

MSS Multi-Spectral Scanner (in LANDSAT)

TIVF AT N OVERETET

OCTS Ocean Color and Temperature Scanner (in ADEOS)

it i A AT O R

OPS Optical Sensor (in JERS-1)

st o

PALSAR Phased-Array L-band Synthetic-Aperture Radar (in
ALOS)

TJrz—=ARFRT7LAHFRXLNNY FE
WL — 4% —

Pi-SAR Polarimetric Interferometric Synthetic-Aperture Radar

MBS R BT L — &7

POLDER Polarization and Directionality of the Earth's

Reflectances (in ADEOS-II) SRS RIEET

PR Precipitation Radar (in TRMM) BER L — 4

SAR Synthetic-Aperture Radar (in JERS-1 etc.) ARG — 4
SeaWiFS Sea-viewing Wide Field-of-view Sensor (in Orb View-2, LR SR b L

SeaStar)

SMMR Scanning Multispectral Microwave Radiometer (in
Nimbus-7)

AL W~ A 7 a st

SMILES Superconducting Submillimeter-wave Limb Emission
Sounder (in ISS/JJEM)

REA 7 ) P ST~

3y G

SSM/I Special Sensor Microwave/lmager (in DMSP)

B AR ~ 4 7 v JE e ig
=

SWIR Short-Wave Infrared Radiometer (in JERS-1/OPS)

AR

TMI TRMM Microwave Imager (in TRMM)

TRMM ¥ A 7 0aiff A—=T %

VIRS Visible Infrared Scanner (in TRMM)

TR A —2 v — - JgtEt

VNIR Visible and Near-Infrared Radiometer (JERS-1/OPS)

ARG B T
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(5) Computers and information

(5) A>E1—&EIER

DCW Digital Chart of the World

MHROF 1 V7 IVF ¥ — b

DEM Digital Elevation Model

TA Y IWVEEET IV

DSM Digital Surface Model

HfE e 7V

DTM Digital Terrain Model

TA VY IVHIEE TV

EOIS Earth-Observation Information System

HERBL TR S A 7 L

I <
EOSDIS Earth-Observation Satellite Data Information System iﬁif’\%{ﬁ AT AT =2 -
GIS Geographic Information System HFRIHE S AT A

GMT Generic Mapping Tool

PUB AR Y — v

HDF Hierarchical Data Format

Er—5 - 7+—<v

ISS Information-Service System

B — AT AT A

(6) Conferences and Meetings

G)Y=FEEI—T1>7

APRSAF Asia-Pacific Regional Space Agency Forum

T T ORI G AR B R

IAGA International Association of Geomagnetism and Aeronomy

s SRR G - R e W B

A
EA

IGARSS International Geosciences And Remote Sensing
Symposium

EE A B L) E— Py
VITVYERI T A

. . . . . U FANT YT (SA) HFE T o
JPTM Joint Project Team Meeting (of Sentinel Asia) SV C NP N
PIERS Progress In Electromagnetics Research Symposium [ﬁ%(ii%ﬁﬁnd) AP 2
SPIE International Society for Photo-optical Instrumentation s T 224
Engineers
(7) Others (7) Z D1t
DAS Data-Analysis System 7 — RN FE R Y AT A
DCS Data-Collection System T WEL AT A
DT Direct Transmission (system) RS
GCM General Circulation Model RAKEERET IV
GCP Ground Control Point b b FEHE 0

MDR Mission Data Recorder

I vy g VEGEEE

MOU Memorandum of Understanding
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RA Research Announcement Wroe %
SST Sea-Surface Temperature g THT 7K i,
143
174

This document is provided by JAXA.



ZENH FiZ th<

PRINTED WITH
SOYINK|

FERIYIE. ) — Y BNEICED CEALHOYBEREE B TIRERBL TVET,
ENRIIFVOC (ERMFEILEY) DR WEYIERZ B V¥ EEAL TVET,

This document is provided by JAXA.

QS




	表紙 
	目次

	はじめに
	2011年EORC活動の概要

	1. ALOS利用研究 
	2. GOSAT利用研究

	3. TRMM/GPM/EarthCARE利用研究

	4. 横軸

	5. GCOM利用研究

	6. 将来の利用推進ミッションの研究（共通）

	7. 地球観測衛星データの農業分野への利用技術開発

	8. センサ研究の概要

	付 録
	2011年 EORC研究成果発表

	関連略語集




