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COBFETIE, BANY) & o0 O ERO M EEIR B /e & O EHEIAT AR 72 Yy O #FAfi 5> & AW A=
EERE2RYBREOMETFEL COBEXHOPIIT LI ENTS, Z0HBRDYVE—PL vy
v IEM  FEORBICKS Ry G A ic, LS, B KBEBREHBE L IS L AEF A
A< 2BmHEEICE OV TBEL SBHEN T — 4% (K3.1) OFHESE W 2 &.BRF (Bidirectional
Reflectance Factor) E7/WICE WEE T — 4 » 6 HHMEAEDOELEHAITA S 2 & 2 LIS
B (LA, fH. #BE. £% 6. 1997, 2001)
Z. RBIRTOANS A~ 2HEICKESERT 560
ThHoteo A7uP =2 MISEDQTFIWIEM %
BT L. TOBNFESNIRERBIE T2REEE
FEAE S A A <= 2 HEE DEAMb) ~ LAk s vz,

CEReSHH DAL 7" /v — 7° 5> & O ES# 3 5 B 5E B R
L LTiE. AVHRROMAREICEIALIELRLED
7 A X% I T OB E) R ThRE S 2 FEDH <l
% (Fh BEF. 1R, 1909), REELTRETos Bl s
AN C OB o B O e R BT TS TSRS B0 SHE 0=
b ZHH 6 2>\ L7298 (Shen, Kondoh, et al., 2002).

9 https://www.jst.go.jp/ kisoken/crest/report/heiseil3/pdf/pdf04/04_2/004.pdf
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AT YR EREWBENLKS (LB T 2HUIBCHEMATTRER N 7V v FHEAERBORSE L EAHE
(Ishiyama, Kajiwara, et al., 1997). 4 ¥ F 4> 7 OFEMR KK DOPHEIZ D\ TGMS, AVHRRD 7 — 4
W27 2 2F % BN OFEIC L D &AL Z 1T - 7292 (Asakuma, Kuze, Takeuchi, et al., 2002). 1992
£ 1EMDAVHRR 77— 2 2 T 7 O 7 2D LB % 1 km 73 fERET 7 — 2L L THRHBEL 725K
R (Wen and Tateishi, 2001). 777 TD BRE 7> 6 FEEREOENEL L CAMPEE &R T 5
7Y X LADEAF E M EAREE (Tanikawa, Aoki, and Nishio, 2002). Hi F5EEkA>5 NDVI & MEAE 78
KORRZRD, AVHRR 7 — 4 > 6 IR H = & OMEAEYER 2 #E L 72058 (Purevdor;j,
Tateishi, Ishiyama, and Honda, 1998) 7 &, £ mh 6 OBIZERESE LN TV 5%

20034F 3 ARITOH 3 Bl H C ik « SHTREM ey 3 Tl & « 2 v — 7 TORRZ RO
EIYRBIRT —=IcE &, TAFTRDT —<IC O THISRER., /. B, 550
T, SRR HERERIIOVLTHEL TV S,

®ARIREARITINV—T

HETFT -2 DORLKMEFEORRE L 7P 7RO =7 v S VNEEEOBSE (I « At « =)
HETFT—x7u L MREEFHKRGT -2ty POEREBI A v b7 — 2 OREE (ER - N -
AdH)

cVE—tt vy SHE R T A% (A - N - mAD)

O HEEIREMRITIN—T

T TORMEEE=2Y 2 (BA - Al A% - H)

CEEMOMAET =2 ) L B LRAERE T VY R ADBRE 2 DBEE (AL - B - HRE)
s EHEESREE, SRR T — 22 & AN - A LEEROBRE ORI - A% - Tl
AL RIS BT AAFERIEDE =42 ) v 7 — KR —HECO, W 2 AR MR D BT — (7 -
EH - TH - R

b RERER S - R CO 0 Z B R FLUX D E =4 Y v /) — &R D CO, 40 2 FLUX O #kE & 25
BRI T — (B#% - B - TE - &8

QUVE—PMECIUVITERBHEIN-T

CHARBREZREN T AEED /S o v—2F— 2 OHE - IE L 7F— 2 ~— 21t (=i« L)
cHOBFEL LWL FICHIT B Y E— bt vy SEBERE (FIL - =)

& GIS/RSICAMRITIV—T

o BB PRSI S 350 A BRIERTEC B T A %8 — TR OKSCRECBI T A 058 — CRnge - Ui - )
VB bty T AT K BAMAE  KOREER., 75 v 2 20HEE GILEE - FBIT*)

« 7 7 THREEBIBOKCENBGE IR « B - IRk

c BREEBIGE D 120 OHBRIEH 7 — % N — 2 OREE L ET Gk « B8k - 75 - HlkH™)

*COE BF%t &

T —AN—ZBERRITIN—T

R T — 2 BN OEEC O WT (BA - %« A% « BFH)

BT — 2 OB - G BMAHEICOWT O (% - BA - BA)

T INTOD Y MAE

EEBINC L AW AEEEHRETEORME (Fuy s M) (KRS« BRJE B « B « 3 A%
- BAEREM OBAR (K% - BEJR)

- MEWAEERREET T (KL - B - BA - @ - 5 A5

10 CEReS#MiEHili#k % &20034F 3 A
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1995~20034E D[] D CEReSEH# R X & L T, BAEE TOSHE S KN > & D %3£3.1
W2 &, BIHMEIX20244E 8 H D Google Scholar D 7 — #12 & 5, T3 A3 CEReS D HAT:
HEBTH A,

x3.1 SFIHBIH,LEBAI% ) CEReS A &R (1995~2003)

* Takamura, T., Sasano, Y., and Hayasaka, T. (1994). Tropospheric aerosol optical properties derived from lidar,

sun photometer, and optical particle counter measurements. Applied Optics, 33(30), 7132-7140. (162 citations)
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* Purevdorj, T. S., Tateishi, R., Ishiyama, T., and Honda, Y. (1998). Relationships between percent vegetation

cover and vegetation indices. International Journal of Remote Sensing, 19(18), 3519-3535. (1036 citations)
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Pacific Ocean as revealed by GMS during the warm season. Journal of the Meteorological Society of Japan. Ser.
11, 76(5), 675-684. (61 citations)

* Aoki, T., Aoki, T., Fukabori, M., Hachikubo, A., Tachibana, Y., and Nishio, F. (2000). Effects of snow physical
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Atmospheres, 105(DS), 10219-10236. (330 citations)
* Kunte, P. D., Wagle, B. G., and Sugimori, Y. (2001). Littoral transport studies along west coast of India—A

review. International Journal of Marine Science, Vol.30(2) (50 citations)
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(73 citations)

* Murayama, T., Masonis, S. J., Redemann, J., Anderson, T. L., Schmid, B., Livingston, J. M., Russell, P. B.,
Huebert, B., Howell, G., McNaughton, C. S., Clarke, A., Abo, M., Shimizu, A., Sugimoto, N., Yabuki, M., Kuze,
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during ACE-Asia. Journal of Geophysical Research: Atmospheres, 108(D23). (104 citations)

* Yoshii, Y., Kuze, H., and Takeuchi, N. (2003). Long-path measurement of atmospheric NO, with an obstruction
flashlight and a charge-coupled-device spectrometer. Applied Optics, 42(21), 4362-4368. (50 citations)

* Nakajima, T., Sekiguchi, M., Takemura, T., Uno, ., Higurashi, A., Kim, D., Sohn, B. J., Oh S. N., Nakajima,
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citations)
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3.1.2 HEFIAHFE (1995~2003)

SEEFEMHAt Y # —OEELFHO—> L LCEREAMANESD 5, BIESFICST LY
-ty SOEHEIEASFOMRKEHIE LT, H4E. £EEOE - A3 « ALK,
EN7 « AV, 3% 2 h 6 CHEST 2 ENN OGS 25 & L TIERA - R E2A
FEL, TOREHRERL L TOWS TCEReSHEE ) E— bty v v /v v Y v a 2Bk
LT3, AIEA 6 EAMLRT (1995~20034E) DIEFFIH O &SI AB O HER % 23.21C
™Yo &io. IEFFIFHEAT - 1o BFFEHEB ORSEPIER (1995~20074E%) DO#iEt % X3.31oRx T,

3.2 HEAFAOHHESMABDOHER (1995~2003)

£ H7 H 8 H9 H10 H11 H12 H13 H14 H15 -
1995 1996 1997 1998 1999 2000 2001 2002 2003

HE 19 44 66 50 53 33 33 30 35 363
N 29 66 99 94 116 81 72 71 71 699

*3.3 HEAFAZIT-o HREBEDOEEAR (1995~2007)

BFE BB O PEETREEE W%
T ~ 194
TIRFHR 7 4
[ AR 60 36
Bk 28 17
R 4 2
SORHA FABRSE 9 6
2 LI O BU R 23 14
7 1V B A B 12 7
R (5%) B 15 9
SHEA 5 3
SHEIB e 4 2
& &l 167 100

TOPICS EyaLTOSzI MEFTORE

SERL 9 (1997) 4ED> 6 FRL18 (2006) 4FECH Ty AL FEIMESRIE CYURBIBIR) * BF
g2z E L LTISTO FED 2> DBFSLERE % k5w L CTHEM L 72,
(1) EREEAYAETEDFIEHECESESE DIORmEIN THIERA B D A H = X 45 (CREST) (251 5 #%
S TREBINC & A Y EE RS TR OBR ) L9 ~13 (1997~2001) 4,
(1) HRRERYRIEBFZEHEE T3 BESRaril MR -AkGehfde) (SORST) (1) 2 BF%EaRE T4
IRER A A A= 2 MEOERAME —HEIC L 2L H BN EFRE L 2B E A M 4~
ZHEEDER—) FHK14~18 (2002~2006) 4FfE,
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INGOBFEEER TVE— vy It 37T ICB T AREATHBOE=2
Y1t v A 2RO e Y 22 P ELTEIFTWICERS DHEICHS T2 7 Frd
7 b ELTHMESTORT VR,

BERE (1) Tk, BEY—TPFHZS AT EDLL T T A= b VICELE Y IV
HRZB OBz 7L LTHREL, UTORREEE,

(I-1) =T VEFICHE T 2 KEBRIEY 4 b OEH B & CBRGEET — # JUEFE O R

KB, &5 VIR EHERN T 2 ATHEE v ¥ — 3. BANCH EREESE
Em» b 1 kmfBEOFEEREE+ 9 — (AVHRR LAC. 1kmZ gk &) &b, 2O
O RMBEOT — % LEERE LS LB T — 2 OBEHERHELSAT VAL -
foo ABFRTIRINEZFEEL T 2B 2B L. BITFEEROIL 2 (M3.2), Bl
TyINVERLY E— bR I S A DRI R/ TERL 2, ZOEMY A M IZNASA
OFFEHIREBM 7 e > = 2 b (EOS) OARMIEY A b & L THES L,

(1-2) By I VEFICBY 2ERELR A A~ 2HEE T /VOBR

EREOBHIH A FcBVLT, EAEYONA A~ 2 8 ATHET — 20 0#HET AT v
VX LEHE LT e, LB ARG A—Z2ELTHCS EHEEESH ET 5 2 & %5
L. BETFT— 20 0HELEHETEIT VT R ZBRELL, 612, HATHD THAD
THIBEEB IS 5 B H MRS RE (BRDF) % BRI 28 5 L O FEEBR L 72
NG EHW, TEYIVEFEYA NORLINEELZ A FITOVTERECDIZ > T H MK
WT— 2 &4 A= 28%FWL., Cho ORICEELZBEFESID S Z L EHLLICLI, o
OHMANCHES S, MY D 3Tt ATHEY» GHET 2 2 & T, M A~ 2 H{ERKER
EATHRETHE L xmLic, 2. BBFEOMET — 4 2@ L. BET— 256 Mk
KT —4%#BETELZ L%mnLTI,

(1-3) ZHRERSN T — % OB OB

THAMRE T2 2RHAT A EATEAE, T TOMEBBME O & ERMBEREK

(LAD BARDGMREZ ED L Y FEL WEEFERSB NS &0 B 6, BIEE T

ek, Ny

3.2 EERS AL FO—IAYAT L2 —ZEAEMEEEHEL. KEROA~NY MNLVE
BZEREE T 2HMZREEL -, BERIOBAIU 7IEH L 230 m X200 mTH 3,
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FHIRERE 7 — 2 BSBACHRSN S L) S > I THh -7, LL, HARMICATS
T MRS TV ORRE L FRRED B\ IE AL A /NMER O M R R AR — R T
HY, BtemMHONELHABMITS T, BHSEFOREAMHAEL pWRETEI RV LD
M & ZBIERSHME SN AIDATH > 1o o, BFOMEBMOBEE S 2 2FIH
LB RESA TV Lo T DL EEOMEZMEICENT L2 ENTELh-
2l EN—FORBERTH > oo AR TREEOME & MRS T — % 2O,
BARRLEHAT 2 ESBHRRET 52 LB TE, o+ BN RREZERE TS 280
PR 2B L 72,

PR E BRI O 19974EEIC B WV Tl WA THATSE ., BEEFICMO S 615 &
IRBEPOR—Z T NVDG KBTI EFELTEL T, TOHR» T %72,
EECHEHD NN AR ZEHIT 5709, v—F—2FvF iRy b 7T—2%0tHLR
BAME T & 5 SRTTIIRGHIZEE OB 2 £, OB 7 v Y = 2 b Tld% < OHFHEH
WM 2R T 5 2 LD LIAY B MEND - 12,

T D%, 20024F 5 6 HEHE L 2BIERE () x0T, BHERE (1) THRLMR%E
b LT, BlHIS & L TN S UBEBMA KA., Travice 263, HAEN,.
JEKARE, W77, A—2 F 7Y 7B TREBOBRSRO ZHRMERH T — 4
B & OCHERED 3WRTTER T — 4 OERX T o 120 OB, BIEHE (1) THREL B
FUBEH 2. B A 2 6 Lo o8B R OFILE, B, 26 RKERGHL v —%—2
FrAICLB3WILEMEITAZ L) CABCHEL, 2OFuT s b 2@ELE TRES
NIBFEMEEEL IR LT EWAL T — 2006, HWAED 3IRITHEERZR L I A A= 2HEE
TNTY) ZAERFBE LI, 7o) XABRICHBEL T, B A "5k~ 7
NWT =2 LEROBI S A A P VICB I RPTORFRLZBTEL > I 2 —4 DB
Fb{Tolce T DM, » 7B K2 b v 2888, LSTHEFEORR & 175 1

WFEsRE () CTHELALARER. 2017412H CJAXA I L Y #TH B b iz GCOM-C/
SGLIt > #0DFux s b ThiHi L4 A<2 (AGB). » 7 (SD). HFEmEE (LST)
D7 NITY ZAIRKBENT VS, EIC, WEASAMA~2F L2 TR, ZOFETEIE
L7l OBMRO ZF MRS 7 — 2 DM 7 /v =Y ZLDHEBEL > TV 5,

(BRI HEw] . A& 5
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3.2 EMARFEMEDS20EEE TOWHRE (2004~2016)

3.221 "Z7oo =2 bl ICK 2HRFCHEE (2004)

2004 (ERK16) 4F4 A2 6 EILK¥SHEMES b, KR¥EEEICHS T & 2 BNE#HR L B
SN BATEBRD N LI, ThZBEIYET 26D L L TKRFEOHHIHAE « FHIEHHE A
P8-S 6 iz, CEReS T & AL & AT 104ERBE DM TISH T Tt v & — I THEARE
Baf - HERES ) » BRI CHBHELBONHE OB 4. RO &5 ERERZEL,

1) BELHaEZHMECT 09, iR EANLE e 22 b ELTHET 5

2) ZAUCHHG L T, BFSEAEE 2 20 B o & SEIRICZE 2 . BRRIRHI 2 B LS B

3) EEFIAMZ E L TOEEC & DA L OB LT 5, HETFT—2DT7—H4 7

2D E LTREST 5

4) T CURECHMEBRROMEETZ RicT oD ICHIBER. 2B ZzHET 5

O LRt R T. MERD 3BT ZBEL . TY £ — bt v v SRR, & TV
T bty SEABIRER O 2HEER T, v — L L TOM—REL L THET —
2T & B HIERE B RE O ERIEROM A L 2BRELEBOMH, »HE. TO7 Fn—FL&
LTUTD420Fuy =2+ (P)) ##f#ETSZEE LT,

PJ1 THET7— 2.2 & 5 HiBRERFERBTAE) O EREHEHE & € OB RN

PJ2 THET—21&b2—5 v 7 KEEOMAESRILEEDEEY L LT HEE - M4k -

T BB EE OIE & T — & RN « WETE, BREET — & BT RO

PJ3 THETF—% i B A v b v — 212 & B BETIGL DR & KK 5 A — & OELIZEE)

PJ4 THUtER SISOV E— bt vy v V7 OEB — S EMERO Y F P —c L 21
HRREHORE —)
ERU72& 512, 20054ED I H 7 7 v M HEBFROBELH. Hcic

PJ5 TFRH GBI v — #EHE/ N R OB
Ainb b, F7220084E10H A6 Y = F—= 2 —XHOZEITL - T
PJ6 THRERIRBE(L & 55 - VRIS EROEM ) (A PFZEET)
pifnb - 72 (2011483 ASHET ),

3.22 7o 5 4Hl 12K 2HFEHE (2010)

Z O, 2008 (EE20) 4EICHERRHEI AT, © 2 ThEx 2 #lAA 6 CEReS DB D H
D HFZOWTORES TbN, & 512, 20004EICI3H L CBiths h B 2 & & 7% > fFE[FFIA -
FEBFRHT E L TORHGFED 2D ICH 2 O EAE - FHFHE M (2010~20154E) &%
F B BFFAFIC D W T v 4 —NTEPHLFEZTV. FRICHESE12H CBEE L 2581580
CEReSHE Y v R Y AICBVLTE LI IIHE6 207 vy = 2 FHIROBREE & REL

11 2008 (FRE20) 43 A SHITRHEiH & P74
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BTl ISRS. Tho7nd =2 2K« BET A2Hca7 w54 (PG) &L T
PGl Wiy E— bty v

PG2 [EHiE

PG3 HEFHEE

D3D>%KE L. 20104E0 6 BZIFARE - KFEAMEZEU L v 2 —2KOHEZ ZOFH 7 n s
ZACESOTEML o, FELWET —< LHBHBBZLUTICE &9,

3707 LICLBHRHEERT (2015FEDEC A1% - SERFFIEFHCELS)

[PG1 ZmHIVE—bE>2 277075 4]

- FRIEA BB O v — £ OBRELIGH /PR G BB 0 v — £ B EmZer - N EIR R
(3% 77 v M)

BT — 2 AR TREET AT LV Y E— bt vy v SEBEOBR & FAE (At
y/LES €5

 BEEB L M FBZRIAFIE L 22 e — A KRBRERSE (AT %)

< KT ER B 2 GCOM-C O MRFE L T — 4 AT D72 O 7 v =) X LB
(AL BRI - PRI RERIFRAT)

[PG2 1EHRHEETOT T L]

0 3bhB8EEIEIL®D LT HEHKFHILLASHE T — 2 O, KIE. @R B0
R HERIRR)

MR 7T - 2 BEREEE T 27 A CEReS Gaia®D v 2 7 AR L EEWEH (B4
R K BB #%)

* GOSATHEIZ L 22RO BALRFE E A & VIBEOE LIBE T — £ OREE « BT
(F& Rk T B0

o EIESH ERSBII A v b7 — 2 SKYNETC & 3 % 58l (AT - TESR)

s RIEZMRICED 2 N —=F 2 v 5 A5 b Y (VL) OFEEL (4 KEHE) (AMEHERE.
Bl MBI 3 )

(PG3 HEFASENTOT S L]
cMERREHIELCEA 7O 7ICH T BRI RN T A P52 (T RERE EE S Bt
RPTHUHEHIT)

KEHCOBFEB, L)L VHIBAI Y FHEBLAMREEL 2T — 2 -V £ — D
GEFEIRE #3%)

cUAVIC & BV E— bt vy v s GEEEESRR)

c BREEREORDD Y E— Py Yy S EGISOER. 75 7THADRER (K
THEUHHRR)
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ENZRFAEAE (2004) 2628 2 A BER - RN EIRRI O T (2015) & TOMRICA
Tl & f172 CEReS B#GRXD 5 b SIMEE AL Wi L 2 HR3.412 & LD
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* Kim, D. H., Sohn, B. J., Nakajima, T., Takamura, T., Takemura, T., Choi, B. C., and Yoon, S. C. (2004). Aerosol
optical properties over East Asia determined from ground-based sky radiation measurements. Journal of
Geophysical Research: Atmospheres, 109(D2). (265 citations)

* Kim, D. H., Sohn, B. J., Nakajima, T., and Takamura, T. (2005). Aerosol radiative forcing over east Asia
determined from ground-based solar radiation measurements. Journal of Geophysical Research: Atmospheres,
110(D10). (123 citations)

* Susaki, J., Yasuoka, Y., Kajiwara, K., Honda, Y., and Hara, K. (2006). Validation of MODIS albedo products
of paddy fields in Japan. IEEE Transactions on Geoscience and Remote Sensing, 45(1), 206-217. (65 citations)

* Xiao, J., Shen, Y., Ge, J., Tateishi, R., Tang, C., Liang, Y., and Huang, Z. (2006). Evaluating urban expansion
and land use change in Shijiazhuang, China, by using GIS and remote sensing. Landscape and Urban Planning,
75(1-2), 69-80. (970 citations)

* Nakajima, T., Yoon, S. C., Ramanathan, V., Shi, G. Y., Takemura, T., Higurashi, A., Takamura, T., Aoki, K.,
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33(17), 5402-5417. (62 citations)

* Irie, H., Boersma, K. F., Kanaya, Y., Takashima, H., Pan, X., and Wang, Z. F. (2012). Quantitative bias estimates
for tropospheric NO, columns retrieved from SCIAMACHY, OMI, and GOME-2 using a common standard for
East Asia. Atmospheric Measurement Techniques, 5(10), 2403-2411. (112 citations)

* Johnson, B. A., Tateishi, R., and Hoan, N. T. (2013). A hybrid pansharpening approach and multiscale object-
based image analysis for mapping diseased pine and oak trees. International Journal of Remote Sensing, 34(20),
6969-6982. (136 citations)

* Tateishi, R., Hoan, N. T., Kobayashi, T., Alsaaideh, B., Tana, G., and Phong, D. X. (2014). Production of global
land cover data — GLCNMO2008. Journal of Geography and Geology, 6(3), 99-122. (180 citations)

* Ouma, Y. O., and Tateishi, R. (2014). Urban flood vulnerability and risk mapping using integrated multi-
parametric AHP and GIS: methodological overview and case study assessment. Water, 6(6), 1515-1545. (677

citations)

3.2.3 HEFIAAE (2004~2015)

HEFHBIEZ. 7 v 27 4B, BHFNLZNED & O & U —Bbi%. M. ¥ & 072014
SEFE D O Friz (SR U R EBRIRFBIR S TR Y . HAE, K& - MBFE « FK - KIEBR « fi: -
T e £ ORE T — % QBN A H EBURIBFIESE DIRIA W 7 — ~ T40~5014 D 5t
FEML I, 2o, EEFMAPFIEHEESELTCERSEBY E— bty Yy vy 2y v ROV A%
f4E 2 H A EE IS B L /2o 2004~20154E 12350 B SLEFIH O B8 & 2 A B O % 3£3.5
2 &,

*x3.5 HEAFAOHHESMAROHE (2004~2015)

4 Hl6 HI7 HI8 HI9 H20 H21 H22 H23 H24 H25 H26 H27 .

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 "
% 36 36 43 45 48 47 44 47 44 49 57 57 553
AEL 94 79 98 153 183 172 162 112 88 107 128 131 1,507
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CEReS O IR IR AL A BFRIMINL. MRSty = F— = 2 — X0 FF1Z £ 92008
CEH20) FI0HICRE L. M3 FEHMOMAEE 21T - 7oo TEARFTREFAH L ETI
TR OEE A D - 1ohs, HRBIERBBDELTRAIDTTHY, BREICEL T
R XEtL >y 2 —E%H0LICCEReS DB RB P EE R L ETHELBN Z2EAN
foo TEZNMMTH 2FH23E3IHETEVIROALMMAKCE, VE—FEr ¥
7GR L HIERIRBE LR RIS B 0 THINIIC 6. 2 RO EBROE, b & HAD
BRZZERTESL LY, EAMTORBEL E%EMHL oo T OF T, FABFEHMM % ¢
YA —D7uT s b6 ELTHRLIIMNESY, BEOF e =21 ~5L0H% L
TORMER Y. CEReS DHAAH B S H AT OBBR LW L TR 2 HEET 5 4%
IZH o f2o PH20EI0H CBABIERERER LR BPHE (BIEHY) »EEL, &
FH21E2 A6 3ERBREBEEFR S BINL TE A v 3—I10 & A 1EE SIS h i,

FAFIZERM T, HERRBEAL DM EA~DOXIK - #ILIcBAL T, BBV E—b Ly
ety 2 — LB EAREDOBEY L ETAPIRICI Y A, FRRC, EFEEO
O ELT, REZINE LLHATRD EARCBTIEFHFLOERE L TOFEHE %
7o f20 BRI, RO & 5 L BFEHEE %257 C THZEEE) % BB L 72,

1) JbRREALES O B & B EZE

) <A 7 o EBELETINIC L A EE S L CBRERGE=2 ) > 7
) VE— bRy y S EBEE TR L B & 2R T
) AR FIRDE A BB O v — £ B E/ R OB R & RBEL « SEFB MO IR R
5) ZERIEHIC & 5 KSR KEDORREN & T DHFH~— 21k
)
)

2
3

6) fEF & UHL EFHINC & 2 K& - KB 8T7 A — & OIUE & RUIBEAEEFZE~DICH
EEERRARMEE T — & OIER EWEH TR

RGO ENKFEAMMEE. RFELERELOHIIOD Y FIT> 0 TIEMA LERHAT
b, lax kB TOBIIRT 6l - OHEERBLFAHETMIcE T, 31E
BEHEES W lcEER LRERICE T 2#EmPL T OMOHEDOL 2@ T, KA 6 &4
FMH 6 MBI L IRE LM TTD N, FREOEZ T — < OWZEREENIC > L TR, KRITR
T—HDOY Y RY Y LBV THRBERO AR 217 - 72,
200946 H15H (H) CEReS#HMBIEIRMIAR > A2 v A 13:00~17 : 30

R ERMEIF —HBRERBR QMY « IR - BIE~ OBk —
20094F12H15H (K) ~16H (k) #15E CEReSEHEE> » A2 7 A

IR S2EH3F
2010466 H 9 H (k) ZFABHZERFIAB > » K2 v 4 13:00~17 : 30

FRERMEIF —HIREBRACTR QI « XFH « B~ OPkHk—
20104F10H21H (OR) ~23H (4) Z516[EICEReSHEEY v K v A
R AT The 16th CEReS International Symposium on Climate Change-Studies
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through Activities of SKYNET and Virtual Laboratory for Climate Diagnostics
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20104E 5 H. AFEMNBETFIOBFK EEECHIz > THON A RE 2H - L ABEEH
Bo#iEshic, v =¥ —=2— Xt DORARE % &9 THBEBERMERDOFAEM D&
BIZOWTETWNLHEZTV. TOMER. EEZRROBRZRTHEIHICEBBIELLT
B R BEBRDPHET AL Lol TOH. FERIIH T TEMET —~ DERIRIL
%, CEReS £ 7 = —= 2 — X4t L DIFEAHED H
DOV TR 2T\ ZAABFZEEFT320114E 3 HoR
b-oTTFEBORTTAZIE, 20K, MERTO
WML EICE DS E, SR ELRIET —<ICoW
THEAFEZT> TV I EITOVLTAENEL NI,
7235, 20114F 3 H18 H IS 3 MHEHREE D =X H i B AR
MLo¥) EECHSOTHRZRY KB FHMAHT> R
AR TFELTORMS, 3AIIHICRE L EBAKRE
Sz & 2 FERBEOWRIL. FHEEEOHEC L O s
FEDORURSIIE o, SOV EI Y ATHRY TE B

pute b Ul el datiig

FRATARE-r L TBRE L —
L T2 RE ORI TR, T AR RS &
(M3.3) LLTEDFED, RELI, X3.3 FHAAEHFIEES

3.3 20BEHLSBHEE TOHE (2016~2024)

3.3.1 EIHICEIF THOXRFEHE

1990FARRITED Vb W 5 /3 7 )AL, 304ERT b 72 > THADRRFINAZN L T 5,
KEXWEST D EICE OB EFRZEC S EARFERP ORI EENAE LI T 20
fod . SCHFRHAB IR REOE) S %45 2 W BAE - s EIIE (2010~20154F) (i
B, KFWHECHIAS R RFECTFREZECL, £ TRVREOTFRIBENHS 5 L) AT
$rERE LI, ZOWHEIL, BEMELUBRICHILS MIEREDY —&F—> v 7D b LICHES IS
bDTH Y, TEKR¥ETEKRFED2015~20214FED Y =2 » &, ZhiiH-5 < 5HH TOKUHISA
PLAN (#E4  EARBICHE) ZRE LI, ZOHFO—2% “HEFUREKEED LS B O
BEHSRIL” TH B, Thbb, TERY TR OEAKET NSRS T %2 TEIEAESFEEL
a5 6 ERLT6HELZEEL.CERSHLI|ELLY E— bt v vy Z7OBRSE T
WivA 7mEYE— bty PSR L & ZOHNO—DIlEIEh T,

St~ 4 2y E— bt vy v SRR

AW 7w Y = 7 b TR, DNUEERIC & 5 KESEHGRZEE) & IREOBN % HIWE L T,
100 kg EDO A THEDOBRICMOMA TV 23, ZO/NEIFEREICIE. RAHBICBREL 2
MiREASBEOLY — & (CP-SAR) (FFIEh 2t HEBHLET, 2O HTHVLE~

12 https://imo.chiba-u.jp/academic/program/index.html
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A7uld. B, B B r@ElT 5709, 2RPEHENCBERZ (BHITSE £9, 24K
EREROL Y THSHZ EHBKRERFINTT,

AREETIE. CP-SARDMREZFER T 572912, CN235KEICHEH L A RITEIFERICL Y.
T4 O PR B R OIS U & L Aee 28 2 Ml HEEHIRIN T O i, iR SEER
L - R, HOMRHKZXETE ACP-SARZBRE LA LT, RS TR, 4713
FEE T/ r—VEEE - KEBRUHO/NEIEECP-SARKUEMRA v b7 —2 2FB T
52w, EWNSO SAREEGE LM, JIEHE OB E O AMITmEZHEL, 2'n—r3v
KE - REEHRICEIITTVLS &5,

2015 (FBE27) 4E6 H2>6 8 A, 8 2 MR BAR « F Gt EHE o LR A - ILF B
FEHL I D BIARFEAN +5 & O 3 1 (2016~20214F %) ~ DG OFEESfThNli, At v & —
RIS RS, A, B, COHFDA LFHlis L. 53 B RS OMkEE 6 R S e, = DR
i % B C CHID IS o o ARt v 2 — DA HDBEFUITIRDIEY TH 5,

s COMEKFMMDewIc, At 2 —3HET—2DX Y u—F 7 7 4 VOB % IERFHO

EREOUIE > TO 2 SRIEILFEFHIC L D156 D RER O BIRSFHICKLETDH 5,
DRI, T2 DAHZDSDTE L, T2 R8IV IELy 4 —MADOTFERLE

RBU BRI THEOMEED I —T 4 A— ML AHLOHEOHEL ZOHETH S, §

ST CDPWHEDOERICICAONS & D ICHIRIEE %2 S 6 ICED AMEND 5,

3.3.2 THRZRERFIH)L IS K DERTRHEE
202110 L HERD 3 7 vy = 7 Ml (WYY £— bt v > r 7, RS, FIHGE
1b) ZRERCERIL . Bt v > v 8. BRBERZMERM . BB IERM . AWM. B
£ OCHER M D 5 B P IUARIC AT L 720
2024 (BH16) fEFEICHT B 5 HFEEFTONE. FHMEBRIITRLOL ST > T b,
DFkimt > > JERF--t » BEZ. Blll> 2 7 2B, BT — % > 6 OEHIEEORR 2
E. RN CBE 5 emiy e e 21T 5. (AL %7 7 v by AL, B
QIREDUWIERFT- - EBM. BB T — 2 X— 2 3G L. HERBRE O L8 & £ OB % R
THEHREEIT . (M. ZEHE. B IUA)
QIREFHRIEM-- kA2 )Tty v T —RICESEHES I 2 v—v a vy 77—
L FENT 2 E A L BRI T IIRFE 217 5 o (IR, /L. Bl )
OSBRIV E— b v v 77— 2 b & L cHIERBRBEIE M 2 AT L. HiZR
REBEHMOS 6 AHLICET 5, (FO. EH B, &AER)
O SEEEP--FAr 2T — 2 ANV E—LOHEEZBELTY T— F v > v ZHEDORR % 1t
SFHEURERIZIT Yo (BRI, AN )
KBS, EERA
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2016~20204E D CEReS A DL « HFEL DO REBSLE NN FETOMERED RN %
%£3.61c. b A Y a4 &% —0DWeb of Sciencel= & A ¥t #K3.71C F L@ 72% $72. 2016~
20214 I AT S 72 CEReS B R XD 5 b, SIS ERZ & D% FR3.8ITE £,

R3.6 WX EEFOMREHEPERNESTOMRREEROIRR (2016~2020)

R H28 H29 H30 R 1 R 2

2016 2017 2018 2019 2020 Gl
B E 27 30 33 37 31
HE 19 11 18 25 2 75
At am X 70 81 115 105 79 450
fi# R T DAt 5 3 2 4 4 18
FRMRAFKRK 328 387 379 440 129 1,663
5 b EEEYR 142 193 179 225 75 814
5 b ENYS 186 194 200 215 54 849
£3.7 ~LYV>OA%2—0OWeb of Science - & B#:5t (2016~2020)
i3 H28 H29 H30 R 1 R 2 o
2016 2017 2018 2019 2020
WoS ffi SCHL 43 58 75 84 49 309
— A4z b 1.59 1.93 2.27 2.27 1.58 1.95
Topl10% 3L 2 7 13 13 4 39
Top 1 % &L 0 0 2 1 0 3
TS DR 37 50 59 65 35 246
ESTx541 4 1 3 6 10 24
k2 18 33 46 53 21 171
E BRI R 419%  56.9%  613%  631%  429%  55.3%

3.8 SFIHEIMNLEBAI% ) CEReSEEERX (2016~2021)

* Luo, Q., Gao, S., Sobhy, M., Sumantyo, J. T. S., Li, J., Wei, G., Xu, J., and Wu, C. (2016). Dual circularly
polarized equilateral triangular patch array. IEEE Transactions on Antennas and Propagation, 64(6), 2255-2262.
(58 citations)

* Irie, H., Muto, T., Itahashi, S., Kurokawa, J. 1., and Uno, 1. (2016). Turnaround of tropospheric nitrogen dioxide
pollution trends in China, Japan, and South Korea. SOLA, 12, 170-174. (57 citations)

* Sharma, R. C., Tateishi, R., Hara, K., Gharechelou, S., and lizuka, K. (2016). Global mapping of urban built-up
areas of year 2014 by combining MODIS multispectral data with VIIRS nighttime light data. International Journal
of Digital Earth, 9(10), 1004-1020. (118 citations)

* Kausarian, H., Sri Sumantyo, J. T., Kuze, H., Aminuddin, J., and Waqar, M. M. (2017). Analysis of polarimetric

decomposition, backscattering coefficient, and sample properties for identification and layer thickness estimation
of silica sand distribution using L-band synthetic aperture radar. Canadian Journal of Remote Sensing, 43(2), 95-
108. (88 citations)
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* Cong, N., Shen, M., Piao, S., Chen, X., An, S., Yang, W., Fu, Y. H., Meng, F., and Wang, T. (2017). Little
change in heat requirement for vegetation green-up on the Tibetan Plateau over the warming period of 1998—
2012. Agricultural and Forest Meteorology, 232, 650-658. (55 citations)

* Jung, M., Reichstein, M., Schwalm, C. R., Huntingford, C., Sitch, S., Ahlstrom, A., Arneth, A., Camps-Valls,
G., Ciais, P., Friedlingstein, P., Gans, F., Ichii, K., Jain, A. K., Kato, E., Papale, D., Poulter, B., Raduly, B.,
Rodenbeck, C., Tramontana, G., Viovy, N., Wang, Y. P., Weber, U., Zachle, S., and Zeng, N. (2017). Compensatory
water effects link yearly global land CO, sink changes to temperature. Nature, 541(7638), 516-520. (606 citations)

* K&hler, P., Guanter, L., Kobayashi, H., Walther, S., and Yang, W (2018). Assessing the potential of sun-induced
fluorescence and the canopy scattering coefficient to track large-scale vegetation dynamics in Amazon forests.
Remote Sensing of Environment, 204, 769-785. (98 citations)

* Razi, P, Sumantyo, J. T. S., Perissin, D., Kuze, H., Chua, M. Y., and Panggabean, G. F. (2018). 3D land
mapping and land deformation monitoring using persistent scatterer interferometry (PSI) ALOS PALSAR:
Validated by Geodetic GPS and UAV. IEEE Access, 6, 12395-12404. (50 citations)

* Yang, W., Kobayashi, H., Wang, C., Shen, M., Chen, J., Matsushita, B., Tang, Y., Kim, Y., Bret-Harte, M. S.,
Zona, D., Oechel, W., and Kondoh, A. (2019). A semi-analytical snow-free vegetation index for improving
estimation of plant phenology in tundra and grassland ecosystems. Remote Sensing of Environment, 228, 31-44.
(48 citations)

* Kotsuki, S., Kurosawa, K., and Miyoshi, T. (2019). On the properties of ensemble forecast sensitivity to
observations. Quarterly Journal of the Royal Meteorological Society, 145(722), 1897-1914. (35 citations)

* Diaz, S., Settele, J., Brondizio, E. S., Ngo, H. T., Agard, J., Arneth, A., Balvanera, P., Kate A. Brauman, K. A.,
Butchart, S. H. M., Chan, K. M. A., Garibaldi, L. A., Ichii, K., Liu, J., Subramanian, S. M., Midgley, G. F.,
Miloslavich, P., Molnar, Z., Obura, D., Pfaff, A., Polasky, S., Purvis, A., Razzaque, J., Reyers, B., Chowdhury, R.
R., Shin, Y. J., Visseren-Hamakers, ., Willis, K. J., and Zayas, C. N. (2019). Pervasive human-driven decline of
life on Earth points to the need for transformative change. Science, 366(6471), eaax3100. (1909 citations)

* Jung, M., Koirala, S., Weber, U., Ichii, K., Gans, F., Camps-Valls, G., Papale, D., Schwalm, C., Tramontana,
G., and Reichstein, M. (2019). The FLUXCOM ensemble of global land-atmosphere energy fluxes. Scientific
data, 6(1), 74. (469 citations)

* Xiao, J., Chevallier, F., Gomez, C., Guanter, L., Hicke, J. A., Huete, A. R., Ichii, K., Ni, W. J., Pang, Y.,
Rahman, A. F., Sun G. Q., Yuan, W. P, Zhang, L., and Zhang, X. (2019). Remote sensing of the terrestrial carbon
cycle: A review of advances over 50 years. Remote Sensing of Environment, 233, 111383. (400 citations)

* Miaogen, S., Jiang, N., Dailiang, P., Yuhan, R., Huang, Y., Wei, Y., Zhu, X., ..., Liang, E., and Yanhong, T.
(2020). Can changes in autumn phenology facilitate earlier green-up date of northern vegetation?. Agricultural
and Forest Meteorology, 291, 108077. (52 citations)

* Kreher, K., Van Roozendael, M., Hendrick, F., Apituley, A., Dimitropoulou, E., Frie, U., ..., Hoque, S., Irie,

H., Jin, J., ..., Zhang, C., and Zhao, X. (2020). Intercomparison of NO,, O,, O, and HCHO slant column
measurements by MAX-DOAS and zenith-sky UV-visible spectrometers during CINDI-2. Atmospheric
Measurement Techniques, 13(5), 2169-2208. (98 citations)

* Kim, J., Jeong, U., Ahn, M. H., Kim, J. H., Park, R.J., Lee, H., ..., Ja-Ho Koo, J. H., Irie, H., Hayashida, S., ...,
McElroy, C. T., and Choi, Y. (2020). New era of air quality monitoring from space: Geostationary Environment
Monitoring Spectrometer (GEMS). Bulletin of the American Meteorological Society, 101(1), E1-E22. (220
citations)

* Yamamoto, Y., Ichii, K., Higuchi, A., and Takenaka, H. (2020). Geolocation accuracy assessment of Himawari-8/

AHI imagery for application to terrestrial monitoring. Remote Sensing, 12(9), 1372. (47 citations)
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* Verhoelst, T., Compernolle, S., Pinardi, G., Lambert, J. C., Eskes, H. J., Eichmann, K. U, ..., Hansen, G. H.,
Irie H., Jepsen, N., ..., Gonzalez, M. T. and Zehner, C. (2021). Ground-based validation of the Copernicus
Sentinel-5p TROPOMI NO, measurements with the NDACC ZSL-DOAS, MAX-DOAS and Pandonia global
networks. Atmospheric Measurement Techniques, 14(1), 481-510. (235 citations)

* Chandra, N., Patra, P. K., Bisht, J. S., Ito, A., Umezawa, T., Saigusa, N., Morimoto, S., Aoki, S., Janssens-
Masnhout, G., Fujita, R., Takigawa, M., Watanabe, S., Saitoh, N., and Canadell, J. G. (2021). Emissions from the
oil and gas sectors, coal mining and ruminant farming drive methane growth over the past three decades. Journal
of the Meteorological Society of Japan. Ser. II, 99(2), 309-337. (54 citations)

* Portner, H. O., Scholes, R. J., Agard, J., Leemans, R., Archer, E., Bai, X,, ..., Handa, C., Hickler T., Hoegh-
Guldberg, O., Ichii, K., Ute, J., ..., Ning, W., and Ngo, H. (2021). IPBES-IPCC co-sponsored workshop report on
biodiversity and climate change. (441 citations)

3.3.3 HEFAHFE (2016~2024)

HFEFHFEL. 70 27 AH%E. HFRNENED & D & &U— g, BiEsa. EEREMB
Ze. 20194E S fCCBR L 72 7' 275 AR - BEER (P u 2T A%k S 57220
BIER) o Twvb, BE, KK« M BK - KIEBR « fid - DB L EOBE 7 —
2 DIFNRABES 5 EEBFES OIEIR W 7 — < T40~50 OB Z i L T 5, EREF
M52 L L TCCEReSBIEY T— bty vy v 2y v BRI Y A R4 2 AP AaEICBIE L T
W5 (X3.4; 2021, 20224EFE 3R 2 v F @D o BB IEFIE L. A v 54~ THME),
2016~20244E 35 B EFEFIHO R &£ SIMABOHER % £3.910. & 7 3LFFHBFZEE OFF
JE BB FI AR % 23.1012 R ¥

x3.9 HEFAOHHESMAROHE (2016~2024)

i3 H28 H29 H30 R 1 R 2 R 3 R 4 R5 R 6 -
2016 2017 2018 2019 2020 2021 2022 2023 2024

TR 56 49 51 57 55 61 61 62 66 518
N4 158 118 130 154 133 148 141 121 175 1,278

*3.10 HREFIAHAFEEOFREHERIAR (2016~2024)

s H28 H29 H30 R1 R2 R3 R4 R5 R6

2016 2017 2018 2019 2020 2021 2022 2023 2024

FIHRY () 3 3 5 7 4 5 6 5 6
B ALK 32 25 30 37 32 26 18 20 29
ALK 13 10 17 1 9 6 5 6 9
REEFLFA BB EA 1 0 0 2 1 1 1 1 2
e NIt 10 5 7 13 11 11 8 7 7
il 1110 7 6 4 3 5 6 7
Aest T 4 10 12 11 13 21 15 20 24
Z oA 2 2 0 4 4 4 4 4 5
g 86 65 78 91 78 77 62 69 89
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3.4 2023%2 A16BEDE25E CEReSIRIEVE— b2 22TV PRI I LDERTE,
SENICHEREI KRR TE .

3.4 EBESVKRIIL

CEReS Tld. RELK, £FEILMFFIHAEE L L THZEr ~ v k% K 5 729 E b % ik
AYICHERE LR3I T & 5 IS4, CEReSHEE Y v R Y v 4 Zhilfe L THAEICE > TV 5,
7T HORBABOE=2Y) v/ FET—RLLTVL LD T I TEELILDOBINELS
WA, BROKA L DBINE /BT V5, BIESLTIETEKRFED TR S 2HESL BRI O R
BELENL VD, HETRTIEREDSA v F A2 7R 7 B & B L T 5 EERSKRIIISS
(Indonesia Japan Joint Scientific Symposium) & DIMETA > FAZ T DT v+ A2/ TOD
FAfE 17> T\ 2,

%3. 11 CEReSE#ZER> > RT LAOEEFIRERT (1995~2020)

R Bt H EE U ED Y AL B {35 Ft EYIlIES
H 74 1995468 H 1R HEHEMAEE=2Y 7 TEERF 16044
29~31H The CEReS International Symposium {} % & &£8
on Vegetation Monitoring
H 84K 19974E1 H & 2[m  wl - PraBiBoRERECHS T TERY FIBAXESR
29~31H HUE— bty SORE KFBEEHARIE 400

The CEReS International Symposium WFFEE:
on the Role of Remote Sensing for REHmE
the Environmental Issues in Arid and

Semi-Arid Regions

H 94 199742117  H3[ 7Y 7 QKRB THERF M B
5~7H The CEReS International Symposium K2AFeEARIY:  481F
on Hydro-Environment in Asia ek
K=
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Pifie H

-4

¥ YRY T ABFR

PRSP

S

H 94

199841 H
21~23H

54 |

R T — 2 ORKMIE & € OHIERER
NI

The CEReS International Symposium
on the Atmospheric Correction of
Satellite Data and Its Application to
Global Environment

TR
D=

904

H104F B

1998412 H
10~11H

555 |

RN 2 HFEMEE=2)
The CEReS International Symposium
on Global Change in East Asia

— Vegetation Monitoring —

THERYE
D=

724

H114EfE

1999412 H
13~15H

55 6 [H

WY E— bty v s L RERR
The CEReS International Symposium
on Ocean Color Remote Sensing and
Carbon Flux

THERE
D=

BEEREES
291%

H124EfE

200142 H
22~23H

57 1H

KEDVE— bk v FEHET—
& DIRRE

The CEReS International Symposium
on Remote Sensing of Atmosphere
and Validation of Sattellte Data

THERF
RS2

634

H144FFF

200343 A
10H

% 8 1l

EKREB LA F—Y 2 E T DU
KBS AEBEY E— bty v
SURT T L

The CEReS International Symposium

on Remote Sensing of Cryosphere,
Okhotsk Sea and Sea Ice

THERF
RS2

464

HI154Ef

20034E12H
16~17H

59 [

TYTICHET A REABHOE=4Y
7

The CEReS Intemalional Symposium
on Remote Sensing — Monitoring of
Environmental Change in Asia

THERE
SR

914

H164EfE

20054 2 H
17~18H

10

FESICH LB T — 210X 55
HINK & RENTA—2 DR — 7
P TICI B REMEHIE OB [ T
The CEReS International Symposium
on Radiation Budget and Atmospheric
Parameters Studied by Satellite and
Ground Observarion Data — Toward
the Understanding of Long Term
Trend in Asia

THERF
RS2

10944

H174F %

20054F12H
13~14H

Z5111[H]

HERBREDHM D 10 DR T — &
D KBRS

The CEReS International
Symposium on Remote Sensing
“Maximizatin of the Use of Satellite
Data for Understanding the Earth
Environment”

TFHEKRE
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R bfE H EIP= VURY T ALK Bt T eyl
HI8EEE 200741 H 12k RIEROEEEH o 2FHA L2 WEKFEE 134
10H WA DS A A~ 2 HERE Es T A
The CEReS International Symposium An ##
and International Workshop on
“Global Estimation of Biomass using
the Next Generation Sensor”
HI94EE 20074107  #13E 7o 7#Bicks s EE=2) 2 THER¥ 914
29~30H &SR R & &
The CEReS Intemalional Symposium
on Remote Sensing “Disaster
Monitoring and Mitigation in Asia”
H204F%  20084E11H %14kl REZE % LY HE@ET 5700 OKRG  TERY 844
13~14H VE—btr Yy Z7ELOFSKYNET JX & &6
J—rvay S
The CEReS International Symposium
and SKYNET Workshop on “Remote
Sensing of the Atmosphere for
Better Understanding of Climate
Change”
H214EfE  20094E12H  #15H BV E— bty 7OBREH . TEXRY 944
15~16H 72 ek RS
The CEReS International Symposium
on Remote Sensing “Achievement
and New Challenge of Environmental
Remote Sensing”
H224F  20104F10H %16k  SKYNET H & M4 KFA#EEVL O HiEL#ET 364
21~23H o R G SN Y A A FT v
The CEReS International Symposium W35 A
on Climate Change Studies through BEhb
Activities of SKYNET and Virtual
Laboratory for Climate Diagnostics
H234FE  20124E3 H #1700 <A Z7vEVE—btry 2L s  FTEKRYE 604
1H BREGZIH % &2
Microwave Remote Sensing for
Environmental Diagnosis
H244EF 20124107  #618H REE=xV v LB T7 7 TEKRY 704
24H v b=z (1JJISS) TR0 5K
Asian Network for Environmental &%
Monitoring and Related Studies
H254E/% 201347 A £819E HEEEAA A Ay bv—2vay 7 TERY 504
4~5H International SKYNET Workshop A& %R
2013 WHoERR
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R BAfE H =% ¥ YRT Y AT Bt S
H254E% 2013468 A 520 H1EVE— by 7HNIEE  TERY 704
8~9H ERE> v R s (SOMIRES2013) 7473 v 72
Symposium on Microsatellites for Voot s—
Remote Sensing (SOMIRES2013)
H264E%E 201448 A  #21l HE2RVE— bty 7N 4 FAY 7 604
22H BEPEY v RP 7L WY B
Symposium on Microsatellites for
Remote Sensing (SOMIRES2014)
H264E 20144510H #2281 CEReSHPEE>Y v AP v A HE6R 4 AT 844
29H AV FAYT « HAEERSE Y VR Par7Y 7
v a (1JJSS) VR
The CEReS International
Symposium, The 6th Indonesia
Japan Joint Scientific Symposium
2018 (1JJSS2018)
H274E%  20154E12H %23  CEReS20JE4ERL&GRy v R v A FTIEKRYE 1364
1~2H Symposium on Microsatellites for RS &
Remote Sensing (SOMIRES2015)
H284E%E 20164F11H #5245 CEReSHEE> » &Y v 4 /1JJSS, TR 2114
21~24H FARVNMIHREAR Y v RS Y A VANE-ES
The CEReS International A2
Symposium,1JJSS and Joint e
Symposium on Microsatellites for
Remote Sensing (SOMIRES2016)
H294ER  20174E5 H %25 CEReSEHEE> » K ¥ v 4 /MOLI TEERF 4544
26H Bo—2rvays N RN
The CEReS International
Symposium, International Workshop
on Vegetation Lidar and Application
from Space 2017
H294E%  20174F11H %260 CEReSHEHEE> v AP va  AF (865 4 FAy7 204
24H E/NRIfEE Y AR P A (SOMIRES & v vk

2017). SF2mdehi~A 27 2 ) €—F
LYY URITL)

The CEReS International
Symposium,” The 5th Symposium

on Microsatellites for Remote
Sensing (SOMIRES2017), The 2nd
Symposium on Innovative Microwave

Remote Sensing
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R Pifie H -4 vy ET Y ALK PRSP ek

H304EFE  20184E10H  #271H CEReSHEEEY v FP v 4 /8 8EH A4 P47 1004
9~11H Ay FAy 7 « HARFERSE Y v K v hvi
v a (1JJSS)
The CEReS International
Symposium, The 8th Indonesia
Japan Joint Scientific Symposium

2018 (1JJSS2018)

ROI4EE  20194F11H %28 CEReSHEHEE>Y v AP v A/ HEIEA A4 P47 2304
14~15H YRAYT c HAKFEBSEY YR Py NV
2 (1JJSS)
The CEReS International
Symposium, The 9th Indonesia Japan
Joint Scientific Symposium 2019

(1JJSS2019)
ROI4EE  20204F 1 H %298 CEReSHEFEE > » A ¥ v 4 /MOLI TZEKRY 434
27H EHEEv —2vay 7 N BN

The CEReS International
Symposium, International Workshop
on Vegetation Lidar and Application
from Space 2020

—fl& LT, Fi22016 (CFRE28) FE11H ICBAfE L 7255248 CEReSEHEE > v AP v 4 /4
m/NRIfEE > R P 7 4 (SOMIRES 2016) %3t U 72 CEReS = = — 2 DFLH L E£A5EFH (M3.5)
ZEIHLTH L,

28411 H21H 2 624H IS, 2FEIC 1 EOTEKRYEA v FA Y T ORFELE DR
B2y R Y v 4 (1JJSS; Indonesia Japan Joint Scientific Symposium) 733 K24 THf#E &
NE Ll COYYyRI Y ARHEOHEESPKFARENZIMZTT ) S 2 RET 25T
DY, SEEY L2 —D3ODY v EI Y ARFAMEEBLE L, & EI v A5 T
290t v v a vy R LH, FHRAGFPLVE—bLryrI2EU0 Ly v v HIERBEAE
KE LW, B - I, BB RFEF. AR LKL ERIEVCSEFIC D2 - TL60U WL D
REDIR SR L AL RBAREMTITDONE Lico ZDOKTFIE. CEReSS=2—2 1
% —20164E11H%5 (No.132) TH&RAL TV ET, Frr3 48587 vy —F 4 > 73,
TRICEReS ¥ = 7H# 4 t & 2B XS 1,
http://www.cr.chiba-u.jp/Documents/ symposiums/symp2016/Proceedings-CEReS-Int]Sympo24-
1JJSS2016.pdf

74



) . L
7 - Y N f

X3.5 2016FE11BICTEKXETHEL /-524EICEReSEIEY >R IV LDESEE

AT

TOPICS &SRZERICEDLZA—FwLS5ES MY — (VL) OFRK

WES D RS R L HIBRIERE(L. HERS> 3 2 v — 2B (2007445F) S0 H L R T
T, BEACHETAATHEY E— bty oy 7/ F— 2 QUUE « @i, & 0% DERFH
HEANOPHGIBIFEE 2 I 2 =T A ~NOEBRO AL L T, HEE~NOEHRETOERL O &I
CEBHKS V., 2O LAEFROW, 2007FEF & H HERGKEROBW 2175 29, RAEIC
BT« BEPIEZHEEL TV 5 48198t > % — (200744 5F) ; R K#LHEY 27
LIS v 2 — (Bl R KRERKMERRR) . A ERFHBORERA > 2 — (B!
LT BREFHBIREREN ). R KRB HELE L ~ £ —. 35 & "CEReS #
EFLTA—F v v7H7 bV — (VL) 2HRL. &L 2 —OROLHEEEREH L
R L BB BELTT )2 ekt (M1), VLEL TAEZKICEbDAER
ZEREICHL Y AR, MR = > 7 F 7. KIERA = 7 F 7, B E > 2 7 4
(GEOSS) SOEMSEICH I 2 EEFBEICEMT 5 2 &, 7o, BEBHRIC L - THERHE
FHREOBHBHEBLERDIDIC, BBEOMEBALtIF—HES - BEH2 RS,
RAOEICH T A YT EFOHE « BHBL VDM EICBED 2L, »HECEFTS L, &
B, ZOVLOMRIHAROILFEF B 2 KA ZHEHETH - 22 LIZ/FET RERTH 5,

VL OH D CEReS O#%#E (VL-CEReS) 3 ATHE T — 2 PUE, RO FE LA
SR T — 2 OUUE « L - ABITH B, VLRI 1. (D L d) FEI0ED 6
DEILRRWET -2 DT7—H 47 2.7V v b GREREEATEERA O SMAHE)
Ly RIET v Y XAOBK (3L C#AH) 3.Hx0HE - (BFRAER) T—2DA
B — ~BEDON L B EER (K2). BSIEEOMAETD H. CEReS TR « 77— 2 ~N—
2RBEDIEE &KL > THIBICH 2> 1o

WETF—21EHR)EY a7 v 2 %A L TNOAA, EUMETSATIZ 7 — 2 ER %17\,
LTO 7 — 7 iciigk s iz level 1b 7 — & Zaed it L 72, BAEBIEE» LD T P34 2 %%
2y FERBBAMES w27 A2 MEICERL.ZY v F7— & BB % 56 L 7o,
VT NEA LFRHERELE Y 2 —=2—X (WND) & O##ERLICE O, WNIASY 7 v
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& 4 L5 5 MTSAT. GOES-E. GOES-W ¥ — % 2t L THE., 2h o D7 — 2 % i
V7 NVEA LATUEST B2 LETZY v FMez#E® e, 36 ICVLEKICEDE, FEFEFIES
RERFY-2> ) —AZEHEEXHEA, ALCEY 7 v AU ZED 2, T 5 LBk
B 72 GBI & D 20104E B IS 3 E10F DL LD FE L FHIEKRREE 77— % OUUE - QL -
BASIZIESE T L. MWD HM%ERL 72,

MRSAES TR DRI

WREMN TSR ACEETE B85
KEHERR U 2—HES

"RBRET LR CEEEMET-SRE . F—aIR - KT — Ik
~HREBAH=—ZX LB -algiﬂﬁ .éigitgﬁ * - *u;ﬁ
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SR - T
2L F— SR

RELA=—2T7FT
T

X1 VLEEEFICES h =& > 2 —DRE

300
290
Vs . el B 280
_ ' S 8- 270
g . o el 260

B = 250

' i 240

230
220

180° 240° 300°

2005 1800ZIZ&H! IR1IE|
(NG %/ PG kr'nI %bzlélelﬁtaset,%ASA GSFC DAACHE )

X2 VL-CEReS COEBIRREET — 47 —H4A THHEBICFE-EXTA K

76



BIE MR

VL-CEReS DEM#IL AR MET — 4 7 —H A THEST T oilis ., FFAHTEAT 5
WEDVEDY TF—4 (GMS-1~GMS-5) BEETREtsh, Rtsh0EbY T—4
b7V FME%iEL. O &b b BHRTIR404ELL L, MO BT 6 3042 EO# IR K58
BF—2%FA - ABETACE-L (Fl), 20L& RikENDY, MEDVEHYHE - 95
7 — % D CEReS 7> 6 OB A TORMEL. VL TOEEAR—2LL->TLBEEF>TL U,

F1 2024FE 3 AXRBAETORLERRBET — 2 AFKR

Current GEO archive in CEReS
- ftp://hmwrl27.cr.chiba-u.ac.jp/ -

Asia 1 GMS1™ GM52 GMS3™ GMS4 GMS5 GOESS MTSATIR  MTSAT2 H-D8 H-09
(HIMAWA ~ 198103-  198112-  198409-  198912-  199506-  200305- 200506-  201006-  201507- 202212

RI) 198406 198409 198912 189506 200305 200507 201007 201507 202212 NOW
Asia 2 ftp://fy.cr.chiba-u.ac.jpf FY2-C FY2-D FY2-E FY2-G
(FY2 200605 200809-  201512-  201%02-
Series) 200809 201512 201901 202403
Asia3  fip://meteosat.cr.chiba-u.acp/, butIP MFG5 MFG7 MSG1 MSG2
(Meteosat restricted server access due to EUMETSAT data 199804-200702 200607-  201702-  202201-
40Dc)  policy. 201703 202201 NOW
EU-Africa MFGA MFG5 MFGE MFG7 MSGL MsG2 MSG3 MSG4 MTG1
{0Deg) 198912-  199402-  199610-  199806-  200401-  200609-  201212-  201802-  Not et
159402 199707 200212 200607 200612 NOW 201802 NOW
America ftp://goes.cr.chiba-u.ac.jp/ GOESD8 GOES12 GOES13  GOES-R
(GOES- 199409-200303 200304-201004 201004-  201712-
EAST) 201801 NOW
Pacific ftp:/fgoes.crchiba-  GOESOT  GOESO9 GOES10 GOES1l  GOES1S  GOESS — GOEST
(GOES- u.acjp/ -199509  199507- 199807-200608 200606-  201112-  201812-  202210-
WEST) 159807 201112 201811 202301 NOW

(as of 31 Mar., 2024)

Himawari 8/3 HS: ftp://hmwr829hs.cr.chiba-u.ac.jp/ (only restricted |P), gridded data: ftp:/fhmwr829gr.cr.chiba-u.jp/ (anyone can access)
GOES-R (3" Gen. GOES-East: netCDF (FD, GLM only) ftp://goes3g-est.cr.chiba-u.ac.jp) (anyone can access)
GOES-5 —T (3% Gen. GOES-West: netCDF (FD, GLM anly) ftp://goes3g-west.cr.chiba-u.ac.jp) (anyone can access)

e
o) VL
WCEReS i 2
arr k- re

IO LT — 4 #RHEOMIC & . CEReS DRt 27H8) & L THRSEBRBH A » b7 —2
SKYNET D#fEff - 5iifb. COMEBIM - €7V v 2 CBT 2 #EERE L. VLSO
SIS TV 5,

VLD $ ) —2DEE L THBRESDY, Ch THEERXFEERPSTERL T
. AMSBADRBEIO THAH Z LA ORI 4FIC—EOEME 2 b . EHEBEIC & > Tl
ELRAHICELT, =y AV ko (BEFHLVWIE Yy 272 AN5) (A EFT R 5,
CEReSH M & TEML L#EHRXRILITO®EY TH 5B,

- 55 2 [ VL#EE 2 1 2008429 A10H~12H, TIEKY., BIn#E374

Mg R BT — 4 B OER 2% 5 BNEE., AL HER OB A, Linux ET

MTSAT. MODIS. TRMM 7 — & O i ¥ 72 f# #7 % K Jific 7 L < £ CEReS Newsletter

No.34 (200849 H) %,

- 6 VLSS 1 201249 A18H~19H, TIEKY¥., B#E374

7wy v REMIE) miNE0R. AttSEd. ATLRE#EZIR OB 2, SKYNET

T—axHuviczrTu 5 A -2 OBEEHE % Efi. #F L { (3 CEReS Newsletter

No.82 (201249 H) %# &M,

- H510[E VL#E 4 20164 9 A20H ~21H, T#EKRY:, 2534
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THAOHBRBMBEZMA > 1 BASF S Lk, FREFEFOI vy s vico0T
JAXA % & O'BAMREEBE > & BFSEE 2 R L. 0 2 D Y 85 7 — & MM % B T Elio
#£ L < 12 CEReS Newsletter No.130 (201649 A) %%,

- B14AE VLSS  20214E3 A8 H~9H, A v 71 v, in#&104%4
MRIBEEEHRICSTEYVE— by 27O®RE) 82DT —~<DA 7= FifFEIC
A, Python TO O % b Y 857 — X M. Google Earth Engine % F\ 2P 7 — & & »
ENTEE (RIS A v 54 v) #FEE. #F L < (L CEReS Newsletter No.184 (202143 A)
e i

- F18E VL#EE 2202523 H3 H~4 H, TEKXY, BRAEEYHENE T S TE,

SO LIHEBERIIBMLEEFENSE L., BEOKBEEBIES VLIEEICEBRT 2616 %
CHTETWwa, VLIGE) 2 BT A R B BB M. BEHMEER 2T BEOD 55
BRETH > fehs, ZOH—RELS 2 & TERAMEISHOEES LLEDOEWE
BLLTHETAZENTEI TS, JUEEEMARZE D E TOLIABROEHETDHY, 5l
EHEE LR ORI L 1B L E N B,
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4.1 BEALKZEANMELBIOHEE (1995~2004)

CEReS OFfJE & E (L. BEEL » T B L OB RFPRICH I A HELZHY L T 5, TEKX
EWENC L B L, BT A RFEROMBII FRICRT EIICHEB L THECE>TV2, 20
B U . CEReSFIE DB+ - HHHBREBEAEDOHREER « LA & T h ThD A4S
Lia->TZEbbZ LIl b,

- BE2ERFSERL 1975 (BEAIS0) 464 H — 1996 (Fgi8) 43 HFEIL
- T20F%eRt 1965 (HEAI40) 464 A — 1996 (FHL8) 4E3 HEELE
- BARIEBIZERE 1988 (HEFI63) 4E4 H
Bt by - HIERBMEE IR — 1996 (CERL8) 44 Aol
MBETE AL — 1996 (ER8) 4F4 At
BGREEE — 1996 (R 8) 44 Adui
Ht 1EHRe 27 AR ER 1994 CFEL6) 44 A
— [EHBIEER 1998 (FRL10) 4E 4 Hokl
ALY 27 »BH#EY 1997 (CFR9) 44 A6
BREERIAE L — AR - shERBREREEH 1998 (CPRL10) 44 Adufl
— HiBRAarERFEELL 2004 (CE16) 44 A
SARMERHEEY 1996 (PR 8) 4F 4 HHE%
— SRR ER 2004 (PELL6) 4E4 H
- 1988 (HEF163) 4F4 A Kkt HARRIABIEREE HZRHseR, 50 3 4F1E L3 AE)
(B - BRI EER. EERYEER. RERYER)
- 1994 (FEL6) 4F4 A KREBEEARRIABIERHE S > 2 7 o RIS B E
(KFBEEHARFHERF R, 2OE - WHEAIYH R 2 WHEAIY H R CAHEE)
- 1996 (FHL8) 4 KABLE2EBIZERL (BLFE) p BRI S h. K2EBE A AR ERFZE RN
HZANG NI (RFER %4045 6 1134 SR L 1),
- 1996 (FEL8) 4E4 H KBt AARIARR 2 LA & LR ELR. Bl 2
7 ARERT, EYREER. REREERIC, B SRR Y R E
- 1997 CFEL9) 4 A R¥ AR AIIERHE LB HREO A ER Y ER ZFEIEL AT Y
27 ARMFEY, EaBRRYER R RE
- 1998 (FHL10) 4E4 A R¥BEEAREHERELRIIFREOWERIFER. FHl 27 4
FHAER R CRER Y HER ZBEIE L. WEEKREIEEL, BRI EEL R CAM - #ERF
L Y HE
- 2007 CCFB19) 454 H ARG RIAIR 2 3@, Bty HR e+ - HI3PR294E3 A
% THE
- 2017 (PEI29) 47 BAERFSERL. REERIAIER. TEMAERSHE S, BHEMMBLE L T
KEEBERL AT T AR A3 BRFEAERR & U CR2ABEEEAEBITEBE . KAERBE T2 e 3Rk i S L fc,

14  https://www.chiba-u.ac.jp/about/files/pdf/enkakuzu2018_1.pdf
https://www.h.chiba-u.jp/outline/history/historical _record/index.html
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BAE BEEAMER

199542 & Tld. CEReS ORI KBt TR & HARBIAERNCHTE L THEDOEE
2B 72> 120 19964 LI I HARHE SRR pMELIRE 2 S U TRE LB LT A
HERBIA B SRR B A YIS B W T, A BRI BRERE E I (1998
AEIC AT« HBRBRBERIE I, 200448 (S HERAE M BRI A B BUC ARAEE) . SRRMEREE L. A
Lo 27 ARMERBUCE W THE #HY L 72, £4.11C20034F% 2 Tt (ELail) HED
BTHOERE R, FoR4L2ICEL (ELRY) FREOBTES - X - ik d Lo,

(1

®4.1 &L (FLarHl) JEETELH 1995~2003FF

1995 B+ 13 THBHFER R T H K 10
TR T EHL 2
HARBHEDIIER A2 ERF A E L 1
1996 Bt 9 LA oERE BiR TAER 6
TR LEHL 3
1997 Bt 16 HARRHETTER BRI 14
THERH AR 2
1998 Bt 8 HARHABIER BB A B 7
HAARHABTIER FRRRIE Rt~ B 1
1999 Bt 17 HARHABER BB A E L 13
SIRENT HRH A 4
2000 B+ 13 HARRHEBTTER BRI 10
CRR TR Nl 1
Hfy - HIERBAEIL 2
2001 Bt 11 HARHABIER BB B 7
FNRETH A E I 2
Hfiy - HERBHAEIL 2
2002 Bt 13 HARHABIER BB B 11
FNRETE AR A E L 2
2003 &+ 10 HARRHEDTTER BRI 7
Aedi o HIBRBI AL 3

®4.2 B (FL%H) REETH 1995~2003FE
19954 {&i+04
19964F % 1Et24 (N - AHBE24)

it BE Et () 5 B -t (T

HARBHABIJER BREEP A I SRR E) AR e HARBH AR ER BREERL A B BRI E) AR e

Optical absorption spectroscopy applicable for studying EF" = K7 7 ART v FRET7 7 4 S FH 2

air pollution tNEY 2 —VICL BN 7 A NBIESIEE v
F—ZBIT 05
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19974 {434 (M - AtBr 244, EHABE 14)

5B RBR— it (L)

Li Xun it (%)

ERFIERIERE AT o 2 7 A B0 it
REERTALS A 4~ 12 & 5 ERRICH QW7
FHIC B 2 BR%

Tserenkhuu Purevdorj it (T2
HAARIATR e R SRR R IK

The estimate of percent vegetation cover using AVHRR

data —Application to Mongolian grassland

19984F & fdit-4 4 (GEAOWE 24, RHB 24)

HARBHAZER AT 2 7 AR HK
Development of an algorithm for orientation of three line
scanner imagery

FAR  E#0 Lt (L%

m BCE L (I

HABHARTTER BRIER A H I
ERHBOMAEZE BN 2 HBY & L 2R RS
AVHRR 7 — # OFHIE\ZB 3 5 BF%E

HARPHABIJERE BRIER A I
Land cover classification of the whole Asia using NOAA
AVHRR 1-km data

&A hH Lt (L%

THE & Lt (%)

H AR RE R BHRlFEI
W75 v o b v EBEEE T T VORI

HARHABIIERE Rt~ H
227 ) — MEEY O O U b AUHIE D 72 O R YL

19994/ {6+ 94 (WM - AHEBE 54, @MBt 14, AL0F 14, BObt 14, KHBE 14)

HBig R Lt (%)

Qiu Jinhuan -+ (T2

HARHABTIER BRER A B
R TR S U 5 @ERE v —F — 7 e 8l o
JEH O BF5E

HARBIABIZER AT 2 7 A B E GRsCid+

A study on remote sensing of atmospheric aerosol optical

properties
B FEERE fEt (T%) & R L (T2%)

HAARHABTIER 5t 8k
REBAEST DI TS & B BEFEIETE O b
i

HARBIEIER ALy 2 7 AR ER
Satellite remote sensing of significant aerosol events by
using a multi-channel retrieval algorithm

Wahyu Widada it (T2

Tk At Lt (%)

HABHEBZER AL 2 7 ARMEHL
L —HF—HDORGHEMIC 5 5 L EBELRR O X
BEBTSE

ERFIEBRIERE 2 HRMERLF 8 sk
ARBINLC —# (SAR) (2 & 3 FHFHHEEO Ei
A BA S % BF%E

WA &R et (%)

Park Jong-Hyun it (125

BHABIEBIER AT > 2 7 A B2EE KL
R T — % EHHEN T — 2 OfFHIC & B IR N4
F=2=v vy ST 5B

Mohammad Sadly
HARRHER e R SHREL A E K
VE— by EGGEHICETSA =2 -
Iy b7 —2 T VOB

it (%)

HAPHEDIER BREERHEH I

Data fusion of high resolution satellite data with multi
sensor and multi resolution for better understanding of
urban environment
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20004Ff 94 (WrIN-AMBE 24, YriN-Jipkbt 14, mAst 14, BA6F 4 4. JiEkbt 14)

KRN mE it (I2%)

e FH Et (%)

HARBHADIER ALy 2 7 ARMAHL
WA« ARSI 50 5 N LR T — % ORSMMIE

HARBHABIER ALy 2 7 ARMAHIL
SWRI —HHE 74 41— T — % OBIEE BT 5 0F

(=BE¥ 5 BFsE e
Liu Qijing () z BB it (H%)

HARBIAER ALY 27 ARFEK

Monitoring of boreal vegetation by multisource data

HARBHADIZERE SRR A G CiE L
The consideration on the validity and physical meaning of
parameters in sorptivity expression

% M Zhulin it (T2)

b $E78% Park Jong-Geol it (T%)

HARFHEDIER BREERH AR
Fusion of multisensor multitemporal satellite data for
agricultural area mapping

HAABHARTIER BRIER A H I
FERFINOAA/AVHRR 7 — 4 # Wiz Z/'m — v+
W2 LA 2B S A BFJE

Hussein Harahsheh it (221i)

Ketut Wikantika -t (ZA)

HARFHADIJERE AR« HiERE A

Development of environmental GIS data base and its
application to desertification study in Middle East — A
remote sensing and GIS application

Agung Budi Harto Lt (HE)

HARFHEDITERE AR - HiERBREERL A H K
Study on GIS-based comparative hydrology In Monsoon
Asia

HARFHADIIERE AR « HiEREF A E K

Spectral and textural aspects of multisensor and
multitemporal satellite data for land use/land cover
mapping in a tropical area

20014E)% fht-4 4 (FrP - BEADEL A, KEK - 9« AHEBE 144, 4 - AL 4, DL 1 47)

Josaphat Tetuko Sri Sumantyo it (T2)

R FEE L (%)

HARBHABIER AT > 2 7 ARFAH IR
Tropical forest monitoring using synthetic aperture radar
—Theories and applications —

HARBLHEDIZE R 1E A 2 E R
ANIHEEZHOIz 7 v Vv ECE T 5%

H #F it (540

Eleonora Runtunuwu it (HE)

HARBIETZERE A - HiBRBRIERIAH
HRLT v v At vy —F oML = &
Vv 2B A H5E

HARBHARTIERE AR « HiBRBRIER AT
The impact analysis of global climate change and human
activities on land cover and water

20024Ff% 1@+ 74 (Fry - AfBE 34, kbt 14, BAb 24, R - SibE 1 4)

KR IEH it (%)

KE —F Lt (%)

EAABIEIIZER ALy 2 7 A BHAEIL
BT T7 ey VOHEARTA—2EBHRT7 VY X
L DOBRCBT 5 B

HARBIFIIERE AT 2 7 AR E
77 ANRN—) v —F—HIERNSEY
ERE R 2 1 v ICBE T A SR

R et (%)

#BA BEiR &t (%)

HARBHADIER ATy 2 7 ARMAR L G+
TARAEER v — P & B 7 2 &K O B E
Bk

HARBHEDFIER TR A8 IR

Wlre T VIC B 5 RA - WEER CO L HikE 7 /v D
e —JHIE D F3E I 35 B ERTTHLE & 376 O BI iR
DREETFTNVICE B —
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Renchin Tsolmon it (221

Tk & L (%)

HARBHARIERE AR « HiERBREER A H L

Methodology to estimate coverage and biomass of boreal
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Delineation of debris-covered glaciers based on a
combination of geomorphometric parameters and Landsat
[TIR/(NIR/SWIR)] band ratio
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Analysis of desertification situation using remote sensing
and GIS-A case study in Ongniud Banner, Horqin Sandy
Land, Chiba-

Luong Viet Nguyen it (D
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Mapping of tropical forest and biomass estimation using
microwave and optical remote sensing
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Land subsidence mapping and risk assessment in
Kathmandu Valley, Nepal, using DInSAR and GIS
techniques

RERHEADER AR MR = — 2
Development of wideband circularly polarized antennas
for remote sensing microsatellite
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Monitoring and analyzing land use/cover changes in an
arid region based on multi-satellite data: the Kashgar
region, northwest China
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Mapping and monitoring complex peri-urban croplands
using multi-sensor satellite imagery
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Study of near-surface aerosols by means of concurrent
observations with satellite sensors and ground-based
instruments
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First MAX-DOAS observations of atmospheric formaldehyde
and glyoxal concentrations at southeast and south Asian
sites
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Development of slot antennas for circularly-polarized
synthetic aperture radar sensor and its communication
system
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Development and implementation of the broadband
circularly polarized microstrip array antenna for C-band
full polarimetric airborne CP-SAR
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Analysis of land deformation using persistent scatterer
interferometry and quasi persistent scatterer techniques
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Design of wideband synthetic aperture radar system

for satellite and phase error compensation algorithm
for direct digital synthesizer chirp signal generator
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Development of synthetic aperture radar image processor
for airborne and microsatellite using programmable chip
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Development of mesh parabolic antenna for microsatellite
onboard circularly polarized synthetic aperture radar
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Development of wideband circularly polarized pyramidal
horn antenna for microsatellite onboard synthetic aperture
radar
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Polarimetric synthetic aperture radar image processing
and applications for earthquake/tsunami damage
assessment
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Computational and experimental study on the scattering
of circularly polarized electromagnetic waves
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Development of wideband circularly polarized antennas
onboard small satellite for ionospheric observation and
communication
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Variation and causal factors of planting area and
phenological events of winter wheat in the North China
Plain
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RG220 HERIRIERIEEI RSa— 2
Radiometric calibration and validation of GOSAT/
TANSO-FTS thermal infrared spectra
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Lidar observations of near-surface environment—Optical
properties of boundary layer aerosols and dynamics of
dusts, sea surface waves, and a mist vortex
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Cloud type classification using split window algorithm:
application to Himawari-8 satellite data in comparison
with MODIS data
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Study on forest biomass estimation using polarimetric
synthetic aperture radar
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Study on identification of peat fire risk area using
polarimetric and interferometric synthetic aperture radar
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Development of the efficient calculation of polarized
radiative transfer based on the correlated k-distribution
method and forward peak truncation approximation
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The effect of land use/land cover change on the flow
regime in the upstream Dong Nai River Basin, Vietnam
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Quantifying water consumption through the satellite
estimation of land use/land cover and groundwater storage
changes in a hyper-arid region of Egypt
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Satellite remote sensing of global phytoplankton primary
production by integrating machine learning algorithm and
photophysiological model
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Characterization of aviation turbulence distributions and
Himawari 8 images over Java Island, Indonesia
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Ketut Wikantika

Professor, Faculty of Earth Sciences and Technology, Institut Teknologi Bandung

Congratulations on the 30th anniversary of CEReS!

I am Ketut Wikantika, alumni of the Center for Environmental %‘
Remote Sensing (CEReS) at Chiba University. I graduated from
this great institution in 2001 after completing my Ph.D. with a
thesis about the spectral and textural aspects of multisensor and
multitemporal satellite data for land use/land cover mapping in
a tropical area. Since 2011, I have been a full professor in the
Faculty of Earth Science and Technology, Institut Teknologi il /
Bandung (ITB) and a member of the Geospatial Information Science and Technology (GIST)
research group. I was previously selected as the Director of the Center for Remote Sensing (CRS)
ITB and Head of GIST for 2005-2022 and 2012-2022, respectively.

The primary research focuses on the potential of using remote sensing data and technology

for banana plant monitoring and fruit ripening. This activity is collaboration research with the
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School of Life Sciences and Technology. Research on banana plant monitoring is interesting. This
situation is not only about maximizing the linkage of remote sensing to the agricultural sector but
also discusses its potential to enhance local-regional economic growth. Figure 1 shows the local
evidence that banana plantations are becoming vulnerable to losing their yield capability after
being predicted by an integrated UAV-derived NDVI, NDWI, MCARI, and soil pH using a random
forest algorithm. This plantation is already affected by Fusarium wilt and Banana Blood Diseases.
This situation describes the massive limitation for improving the agricultural industry. Then,

remote sensing is successful in revealing this critical information.
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Fig. 1 Distribution of healthy banana trees and those affected by BBD

and fusarium based on UAV-derived NDVI, NDWI, MCARI, and land PH

values in the banana plantation, generated using a random forest

algorithm (Wikantika et al., 2023).

Fig. 2 Ketut Wikantika with a Tongka Langit (Musa troglodytarum)
banana fruit in Ambon, Maluku —Indonesia,

Indonesia is the center of biodiversity. In the banana sector, the Identification process is
mandatory in order to collect species richness. One of the rare banana species, namely Tongka
langit (Musa troglodytarum), has already been discovered in two places, including in the
Galunggung mountain area, Tasikmalaya regency, and Ambon, Maluku (Figure 2). Integrating
banana and remote sensing has successfully connected the science interdisciplinary, helped find
the first banana smart village (BSV), and served benefits to the local community.

Again, congratulations on the 30th anniversary of CEReS. CEReS assists me in understanding

the world and its environment better.
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Renchin Tsolmon

Professor, The National University of Mongolia and head of the NUM-ITC-UNESCO
Remote Sensing and Space Science laboratory

Happy 30th Anniversary, CEReS!

As an alumnus of CEReS I am honored to extend my heartfelt
congratulations on this significant milestone. CEReS has played a
pivotal role in fostering the remote sensing community in Mongolia,
and I am proud to have been part of this esteemed institution. During

my time at CEReS, I studied in Tateishi Laboratory from 2000 to 2003

while pursuing my Ph.D. Those years were transformative, as I not only
gained invaluable academic knowledge but also formed lifelong friendships with peers from Japan and
around the world.

After completing my Ph.D., I returned to Mongolia and established the first Remote Sensing and GIS
Laboratory at the National University of Mongolia in 2003. This was a pioneering step for Mongolia,
as remote sensing was a relatively unknown field at the time. My supervisor, Tateishi Sensei, provided
immense support, sending books and teaching materials to help us get started. Since then, the laboratory
has nurtured numerous talented students, including Ts. Enkhzaya S. Molormaa, M. Selenge, M. Zaya

and, who later pursued their graduate studies or research at CEReS.

Under my leadership, the Remote Sensing Laboratory has achieved remarkable milestones, including
participation in the joint Mongolia-Japan MJEED project. This collaboration enabled our students to
gain expertise in developing small nano-satellites, which culminated in the creation of Mongolia’s
first satellite—a testament to the knowledge and skills acquired at CEReS. One of our key educational
activities has been to promote Remote Sensing, Space Science, and Astronomy through outreach
programs. CEReS has always been a home institution for me, and every visit to CEReS feels like
returning to my academic family. In 2022, I had the privilege of working as a JSPS Research Fellow
in Ichii Sensei’s laboratory, where we initiated joint research on Carbon Cycle and GPP studies. This
collaboration continues to involve students from our laboratory under the guidance of Prof. Ichii,

ensuring that the connection between CEReS and our institution remains strong and enduring. Once
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again, congratulations to CEReS on its 30th anniversary. I wish the institution continued success and

growth in the years to come!

Yohandri

Professor, Physics Department, Vice-Rector for Human Resources and Innovation Affairs,
Universitas Negeri Padang, West Sumatera, Indonesia

Congratulations to CEReS on its 30th anniversary! Over the past
three decades, CEReS has been a beacon of excellence in environmental
research and remote sensing. Its contributions to science, education, and
sustainable development have had a lasting impact. Here’s to continued
success and groundbreaking achievements in the years ahead!

As an alumnus of CEReS, my academic journey began in 2010, when
I joined the Josaphat Microwave Remote Sensing Laboratory (JMRSL).
Under the mentorship of Prof. Hiroaki Kuze and Prof. Josaphat, I was
exposed to various advanced techniques and theoretical concepts in
microwave sensing, gaining practical skills and a solid foundation in
remote sensing technology. During my time as a Ph.D. student, the

laboratory was actively involved in several collaborative research projects,

both domestic and international, which provided me with the opportunity
to contribute to the development of innovative sensing systems and data analysis methods.

By September 2012, I completed my Ph.D. from Chiba University and joined the Center for
Environmental and Remote Sensing (CEReS) as an Assistant Professor under the Center of Excellence
program. I continued to work on several research projects under the JMRSL, focusing on the integration
of microwave remote-sensing technologies into real-world applications. This research experience
strengthened my expertise in sensor systems, data interpretation, and remote sensing methodologies. The
experiences gained during this time laid the foundation for my future roles in academia and leadership.

In 2013, T returned to my home country and joined Universitas Negeri Padang, where I began
contributing to the development of the university’s academic programs and research initiatives. In 2014, 1
was appointed Secretary of the Physics Department, a role in which I helped coordinate the department’s
academic and administrative functions. This position allowed me to improve departmental operations
and foster a stronger academic environment for both faculty and students. In 2019, I was promoted to
Vice Dean for Academic Affairs in the Faculty of Mathematics and Natural Sciences. In this capacity, I
worked closely with faculty members to enhance the quality of teaching, streamline academic processes,
and support the professional development of both students and staff. My role involved managing
curriculum development, student affairs, and promoting academic excellence within the faculty.

In 2020, I transitioned to a leadership role as the Head of the Institute for Research and Community
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Service at Universitas Negeri Padang. Here, I led research initiatives, supervised collaborative projects,
and focused on promoting community engagement and the practical application of research outcomes to
address societal needs. This experience deepened my passion for innovation and its impact on society. 1
was appointed as a professor in the field of Instrumentation Physics in 2023. In this role, I am responsible
for advancing research in the development and application of various instrumentation technologies,
particularly those related to physical measurements and sensor systems. Most recently, in 2024, I
was appointed Vice-Rector for Human Resources and Innovation Affairs. In this strategic role, I am
responsible for overseeing the university’s human resource policies, fostering innovation, and promoting
research collaborations. I am committed to shaping a vibrant academic and research environment that
nurtures talent, encourages innovation, and supports sustainable development at the university. My
career path reflects my deep commitment to advancing education, research, and community engagement

in higher education.

Laras Toersilowati
Senior Researcher, National Research and Innovation Agency (BRIN), Indonesia

Happy 30" anniversary CEReS Chiba University, may it be even
more glorious, continue to develop and always be a reference for
the world community, more successful, superior and competitive. I
feel grateful and proud to have been part of CEReS 16 years ago, as
a doctoral student under the guidance of Prof. Hiroaki Kuze (Kuze
Lab.) and Prof. Josaphat Tetuko Sri Sumantyo, Ph.D. (JMRSL).
Thanks and salute to the professors, lecturers, and administrators who together have succeeded in
following the ever-expanding technological horizon, with continuous international communication,
funding management, and professional expertise. A safe and comfortable learning environment on a
beautiful campus when the cherry blossoms are in bloom, a sense of admiration for fellow students who
respect and help each other.

Armed with the knowledge gained from CEReS, I continue to conduct remote sensing-based research
in collaboration with researchers, lecturers and related institutions. The research conducted discusses
climate change and the environment reviewed from various variables, namely: Land Surface Temperature
(LST), NDVI, EVI, NDBI, NDWI, PM2.5, Environmental Critical Index (ECI), Temperature Humidity
Index (THI), Surface Energy Balance (SEB), NO,, O; PM10, etc.

The latest publications include “Using Artificial Neural Networks and Spectral Indices to Predict
Water Availability in New Capital (IKN) and Its” Surroundings” (https://doi.org/10.1007/s12524-024-
01889-z) and “Monitoring and predicting development of built-up area in sub-urban areas: A case study

of Sleman, Yogyakarta, Indonesia” (https://doi.org/10.1016/j.heliyon.2024.e34466). Meanwhile, ongoing
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research is about LST prediction from NDVI, using the deep learning Neural Network (NN) and Long
Short Term Memory (LSTM) methods. NDVI and LST are estimated from LANDSAT. LST prediction
at time ¢ + 1 from sequential NDVI data from time 1 to #, with predictor data being sequential NDVI
data. The results of the deep learning method performance test are a) NN with a RMSE value of 1.88,
and b) LSTM with an RMSE value of 1.87. Figure 1 shows a comparison of the LST spatial map of DKI
Jakarta: a) LST Estimation from the LANDSAT satellite, b) LST Prediction by the NN method, and
¢) LST Prediction by the LSTM method. This research is useful for the government as input to minimize
the impact of climate change, especially reducing the high urban heat island, by controlling changes in
land use from vegetation to non-vegetation. This study presents a very practical improvement, especially

in the LST prediction method based on LANDSAT imagery.

(a) LST LANDSAT 2023 (b) LST Prediction ¢) LST Prediction
(NN method) (LSTM method)

Fig. 1 Comparison of the LST spatial map of DKI Jakarta.
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Advancing Research on Global Atmospheric Environmental Changes
Using State-of-the-Art Remote Sensing Technology

NIt #H%
Irie Hitoshi, Professor
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The SKYNET project, established by CEReS professors emeriti Takeuchi, Takamura, and Kuze, who have
led the field of atmospheric remote sensing, is now being inherited and spearheaded by Irie. Additionally, a new
international observation network called A-SKYY was launched in fiscal year 2021. This network includes the
Chiba-U Atmospheric Environmental Observation Super Site, located in one of the world’s largest megacities.
Combining two cutting-edge remote sensing technologies — sky radiometers and Multi-Axis Differential Optical
Absorption Spectroscopy (MAX-DOAS) — the A-SKY project derives concentrations of key atmospheric
components. The accumulated data, integrated with satellite remote sensing, focus on addressing various
unpredictable phenomena emerging not only locally but also globally. The observation data collected are shared
and made available to the international research community, contributing to discussions enriched with related
findings and supporting various satellite observation projects. Through these activities, the project advances

research into global atmospheric environmental changes.
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Fig. 1 Overview of SKYNET and A-SKY observation networks.
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Fig. 2 verview of Chiba-U Atmospheric Environment
Observation Supersite.
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Fig. 3 lllustrations of results obtained from observations of aerosols and their precursors at Chiba,
Japan, and Phimai, Thailand.
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Fig. 4 (Left) An illustration showing a slight northward shift in transboundary air pollution pathways
due to climate change. (Right) An illustration of a detection method for lightning-generated
nitrogen oxides using a combination of ground-based and satellite remote sensing.
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Fig. 5 An illustration bringing a new perspective on improving the prediction of extreme
weather phenomena, such as linear precipitation zones, through the novel perspective
of atmospheric chemistry.
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As the study of disasters and the global environment progresses using remote sensing technology, the
limitations of existing observation methods are often an issue. In this research project, we will proactively
break new ground by developing new remote sensors and algorithms for targets that have been difficult to
observe adequately. In particular, we aim to create cutting-edge remote sensing and generate new environmental
information through activities such as integrating and utilizing microwave remote sensing information,
acquiring global environmental information including crustal movement and vegetation information using next-
generation small satellite sensors, as well as sensors mounted on stratospheric platform systems, aircraft, and

unmanned aerial vehicles.
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Fig. 1 CP-SAR onboard microsatellite. Fig. 2 Mechanism of the CP-SAR.
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Fig. 4 Point target test of CP-SAR
sensor.

Fig. 3 C band CP-SAR system.
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Fig. 5 Microstrip array antenna for TX-RX of CP-SAR and installation on CN235 aircraft.
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The purpose of this research is to understand the annual variation of global aboveground biomass (AGB),
which will help to elucidate the carbon cycle. To achieve this, we have been deeply involved in two space
missions (GCOM-C and space lidar MOLI) that enable high-precision estimation of the global AGB since
their planning stages. We also developed the world’s first observation equipment using an autonomous large
radio-controlled helicopter that can acquire vegetation colony scale bidirectional reflectance and high density
point clouds to justify the launch of the mission and develop product estimation algorithms. Within four years
of the start of GCOM-C operations, we succeeded in estimating the global AGB to meet the standard product
standards, and the product is still being produced. In the future, MOLI will be launched into orbit in 2027, and
the high-precision global AGB data cultivated in this research will be accumulated for a long period of time

while ensuring quality. This data is also expected to contribute to the development of an integrated Earth model.
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Fig. 1 Global above-ground biomass (AGB) product derived from GCOM-C SGLI (2019).
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Fig. 2 Mobile ground-based spectral reflectance RERTAIS 25 L

measurement system. Fig. 3 Simultaneous measurement system

for vegetation coverage and ground
surface spectral reflectance.
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Fig. 4 Grassland biomass across Mongolia estimated from the 8-day AVHRR LAC composite
data in summer 1998 (blue indicates pixels or water bodies that remain affected by
clouds, red indicates forest areas, not subject to the algorithm).
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Fig. 5 A radio-controlled helicopter and the base station. The helicopter can simultaneously carry
equipment such as a spectroradiometer and laser scanner.
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Biomass Estimation Result for Larch forest
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Fig. 6 Example of observation using a radio- TmERES>TRULER (BTTIH)
controlled helicopter. Fig. 7 An example of using ground observation data to
demonstrate the feasibility of estimating forest
aboveground biomass using the three-dimensional
structure of tree canopies (larch forest).
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Fig. 8 AGB in 2020 estimated from SGLI data in conjunction with space LiDAR (GEDI) data.
In the future, we will generate AGB products using data observed by JAXA’s MOLI.
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Monitoring Terrestrial Greenhouse Gas Budget

by Synthesizing Ground Observation, Remote Sensing and Modeling

mH - BB

Ichii Kazuhito, Professor
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HLFEDO—D>TH b, FEEIC IRk LREA « LA A L, WRERRA 2 ORI « FEHIJR & L T,
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Climate change caused by anthropogenic greenhouse gas emissions is one of the most important issues in global
environmental studies. It is essential to understand the mechanisms of absorption and emission of greenhouse
gases and their fluctuations, as land areas are distributed with various vegetation and soil, and they are sources
of absorption and emission of greenhouse gases. Our group is trying to elucidate the mechanisms of greenhouse
gas absorption and emission in an “integrated” manner by balancing a wide range of methods including ground
observation networks, satellite observations, and numerical modeling. Our target areas are countries, continents,
and the globe. In particular, we are working on upscaling using ground observation networks and satellite
observations, model development that integrates satellite observation data and numerical models, and terrestrial

environmental monitoring using geostationary meteorological satellites such as Himawari 8/9.
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Fig. 1 Overall research flow. Using the study of understanding the terrestrial CO, budget
as an example, (a) contemporary issues and (b) future trends in the approaches by
atmospheric concentration (Top-down approach) and by the land surface (Bottom-
up approach) are shown'".
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Fig. 2 Conceptual diagram of a method for estimating terrestrial CO, absorption and emissions
using ground-based observations, satellite observations, and machine learning.
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Fig. 3 Conceptual Diagram of International Land Observation Network
by Geostationary Satellites. Project Web: https://ceres.chiba-u.jp/
geoland/
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Fig. 4 Spatial distribution of the difference in the carbon budget between the 2000s and the
1960s-1990s. Negative values (blue) indicate a stronger CO, sequestration trend in the
2000s than in the 1960s-1990s. Results are estimated from a terrestrial ecosystem model.
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Fig. 5 International Workshop on Land Monitoring by Geostationary Meteorological
Satellite, held in collaboration with the University of Hawaii (August 7-9, 2023 at
the University of Hawaii at Manoa). (Left) Information flyer (prepared by Technical
Assistant Kosugo), (Right) Group photo.
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Global Analysis of Greenhouse Gases Profiles from GOSAT Satellite
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A lot of minor gases in the Earth’s atmosphere, including greenhouse gases (GHG), have their own specific
absorption lines in the thermal infrared wavelength region, and therefore, we can retrieve concentrations of
these gases by utilizing their absorption characteristics. This study has developed an algorithm to retrieve
vertical profiles of concentrations of carbon dioxide (CO,), methane (CH,), and nitrous oxide (N,O) from the
thermal infrared (TIR) bands of TANSO-FTS (Thermal And Near infrared Sensor for carbon Observation-
Fourie Transport Spectrometer) and TANSO-FTS-2 on board GOSAT (Greenhouse gases Observing SATellite)
and its successor, GOSAT-2. We have validated GHG concentrations retrieved by the developed algorithm by
comparing them with aircraft observations, and then analyzed GOSAT and GOSAT-2 GHG profiles to reveal

characteristics of GHG sources and atmospheric transport processes globally.
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Fig. 1 Comparison of CO, concentration in the upper IV
troposphere between TANSO-FTS and CME. Fig. 2 Comparison of CO, profile between
[Fig. 5, Saitoh et al., AMT, 2016] TANSO-FTS-2 and CME.
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Fig. 3 Seasonal advection of CH, (in Million-ton CH,/month) calculated for the upper
troposphere of the tropical region (10° S-10° N). Positive and negative values
indicate the flow toward the north and south hemisphere, respectively. Black line
shows the annual average. [Fig. 3a, Belikov et al., 2022]
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We are dedicated to the research field of “satellite ecology”, focusing on integrating and comparisons analysis
for terrestrial and aquatic ecosystems within the global biosphere. Our research employs field observations and
satellite remote sensing to collect ecological function information for global ecosystems, with the objective
of elucidating and modeling the mechanisms of a variety of natural phenomena on a global scale. To be more
precise, our research focuses on vegetation and water regions where photosynthesis occurs, and new algorithms
are developed to enhance the estimation accuracies of a variety of biogeophysical parameters through satellite
remote sensing. Accordingly, we generate long-term global satellite products using the developed state-of-the-
art algorithms and elucidate the characteristics of spatiotemporal variability in ecosystem phenomena, including
photosynthesis, carbon cycling, and biodiversity. Subsequently, we will conduct global ecosystem modeling by
identifying the drivers of climate change and human activity through methods such as causal statistical analysis.
It is expected that this type of research will facilitate a more precise comprehension of photosynthesis and

carbon budget on Earth.

145

fikor



1 IIL®IC

PR, EFE, WL EOERRIE. HAERICL VIREZRS 2 TH 5 CO, %2 K&iH 6T L T
BY, Zu—R"vENAREYERICHET 2 2 &3, MBEREBEO REEE &SRO R -
FHMZARTARTH S, VE— bty o, a—pnhbro—n"nz2r—n: ThaRoH
fRAi D B TR CEHELREE ZH- TS, RRELTHLREY OFREEESFET 5, &
D DORFEREMG. ERBRICLIHEETTVOA D=L ERF AR ITBRTZEF 6D
BROVE—Ftry 7 7na s PHOKRSE AU b WES N L, FIZIE, LEHEICS
WT U, BEEVAERERTIIR—REEE (Gross Primary Production, GPP). /KIkAERER Tldfii—
KAEPERE (Net Primary Production, NPP) O#EN T h £ WML TITbITH Y. MEMW L HF
FEBB TRV, 2O—H, RO - W A5 2 -2 DR T v &2 bHMER STV 5
DL ENLDMTRERA—HOBEHENT VS, 861, ~REEEDOMFHE 71 &2 b,
EIROBMZ > — 240 217D T EBANEETD 5720, WIECHEHRLE E7n g2 iR S
NTORVERSECFEET S, € 2T IR EONAREPRFENZ % & Y EFECHEES 572
D, BRI« AKBGEBRCEE S ( HETFESLERRE T /VORMABSLEICL > T,

2 MRONS5\V - EUBER

AWFZeEEI3, B E, EBN. ARBRET v, BT -2 A 28 ERIEH L. #HE
BB T OAERERAERRE TS A AR « ICHBIED 6 122 TR ME 2 & T, MEEARRY
EVWIHIEMELY) BRIESEAZLEZHIELTY 5,

R, /N R R L RS B B 7 &Rt O BB ET IS 52 Y £ — b
Yy O L CHEER e TT) ZARBEL, L EVEIHNEE TR - KA RE R AETE
WrtT 2L IChEANT VS, £ LT, Ficloh o BRI R. £B%RE 7w,
BT Az 2 0L, B - KIBARRCE T 22K EEH. BEDERED 2
. EVLREZ EERBIBRDOA A =X L %@L, €7 /VET 22 LICBMOMATY 5,

3 HEOEEAE

AHFEDOFERHER. RIICRT LI THEERY) O3FHETRSIhL, 7., ekl
WA, ARRBMNA Y by -2 HFEVE—PL Yy SR ERBELU T, #EEET/VOBRIC
779 Fbonv—2%&ET 5 (74— FEHllD. £ LT, 3B EE T v, # -
MR L. B EEEE e EORMWTFEEREHAL, EVE—- bty vy ST -4
DORER Y c WA A —2DHET VT Y LA ERERE L, KRB RN AHE 7o &
7 P EEETS (HE 7w &7 MEBD . B, BB - KIBUIC B 1 2 G, RFETER. £
Sk EARRERBIRIC BT 5 BN - RN AE & [EAE S ABEEO F 7 4 -2 KR
BAMRREETATIC & » TRk, HIERBUROAERRET ) v /%Ki 5 (BREEREMAEN) o

146



FE6E HEHIMARR

. - -, *
7 4 — v Ftill #iIE 7 o X 7 MER

(7Y X4 & R
"':. *4 e - kMY 2
ua 22 3 XLBMEEET

or 4

AVEa—F 4>
Cg:: gle Earth Engine

153 B)) R i@ B

1 SBHRETERL WS [FEERERSE] O3F4E

Fig. 1 Three regimes of “satellite ecology”: field observations, creation of
satellite products, and analysis of environmental changes.
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Fig. 2 Total framework of recent research: (a) measurement of biogeophysical parameters
over water regions, (b)the same over vegetation regions, (c) satellite-based
estimation of primary production over water regions, and (d) the same over
vegetation regions with the phenology prediction model.

147

ko> i



BB A BRI OB R 0 5 2 EICHRTI L fe 200 OBFIEEUR 13 JAXA IS ER
Sh, FILOWEE v 25 ATHAHGCOM-COERBIRM T &7 b LLRMEE7 zv /P —
Fug s b ELTHEE - ABHSATVS, MAT, @FBETORERE T VICEE R A7 —
2 BRPET S, GCOM-COEEMAE—IREER7r £ 27 P OB LED TV 5,

TDO—Ti. KEAERRICEOWTIE, WA ETNVICESKHEV E— Py vy 7tk 5K
DLW WP 5 A — 2 Th BHBWE S, BXE (Euphotic Zone)™ . rmm 7 4 v _ajEps B
HBREL 0, EEEE M OMET VT RARBRT A ENTER, S 610, B
B ) ZacES0TIho OEYWH RS A —2 AL, BEXARERHET 8L
WHRAEREE SV EBRTE 2", ZoEF v VT, 19984EH 5 20214F T O KIETE
—REFEEHE 70 X7 VERE LI, 207 u & r Mk - T, WEEERORELL O
ML, Th=—=a R EREBRLEZOBMMD A B =X 4 & OBFEMEZ G 12 L 7,

FRLD &) RBFZERRIC TS & KIEAERE R & B AR RE RIS B B A BURE DR A Y s AT
DABEIC A 5722 &£ Ty BEFEBIZE & iR L T, BiZy — A v 2 R HIERBUE O R AT T /v 2 E
WFBENTEI, TOME. IEREEDONA BRI HD 5 BEBAERROE &1219904F DK
54% 5> 620104 R I360% IS L /o 2 &, WIHFEAERRDOE G1346% 5 640% A L2 2
L %BHG 212 L7z (Yang et al., in preparation) o

RO RE & LT, B/EEE B PlanetScope D 7' 7 7 ik ALICES S L WEE T
WY ZLEPA LI, SOT7vT) X AL, Planettt THEASATOABEFDO7 vT) X 4

=

K3 PlanetScope 7 —Z DEAILFiE : (L) RAWES. () BEEFE. LU (TF) #
FETHBOSNAEGOLS, HIFZLIT77RE(LEZFAL TEENELEP LYES
hBEYA VEGIERTZ 3,

Fig. 3 Comparison of the proposed and conventional methods for calibrating PlanetScope

data. Raw images (top) and calibrated images with the conventional (middle) and
proposed methods are compared.
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We develop estimation methods of terrestrial physical quantities such as land surface temperature,
evapotranspiration, and gross primary production from geostationary satellite data, addressing challenges in
urban and vegetation environments. The currently operational third-generation geostationary satellites, like
Himawari-8/9, offer a high temporal resolution of 10 minutes. To fully utilize this advantage for terrestrial
monitoring, we propose low-uncertainty estimation algorithms that can be applied to shorter time scales
and conduct validation activities across diverse environmental conditions to enhance product reliability. In
application studies, we focus on thermal environmental variations over timescales of a few hours to several
days, which have been difficult to capture with conventional land remote sensing. Our work investigates the
relationship between urban land use and temperature rise, detects plant stress under hot/arid conditions, and

examines the impacts of heatwaves and cold spells.
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Fig. 1 Land surface temperature estimated from Himawari-8
image data.
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Fig. 2 Extraction of diurnal changes in land surface temperature: Application to urban
environments considering the effects of sea breeze and land coverage.
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Fig. 3 Extraction of diurnal change information of land surface temperature: Application to
vegetation environments, including examples where extreme heat affects vegetation
drying.
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Fig. 4 Error distribution of land surface temperature estimated by three algorithms (a:
SOB, b: WAN, c: YAM) during the daytime in October 2018, d) observation zenith
angle, e) land surface temperature, and f) precipitable water distribution.
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Monitoring and Forecast of Large Earthquakes and Tsunamis
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for Effective Earthquake and Tsunami Crisis Response Navigators —
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To build a social system resilient to earthquake disasters, we will develop a next-generation early warning
information system for effective earthquake and tsunami crisis navigators in a timely manner and with the
necessary quality and accuracy by making full use of satellite and ground remote sensing data (SensorWEB).
Specifically, through international joint research, we will 1) extract information on earthquake precursors
and elucidate their physical mechanisms using satellite and ground-based big data, 2) develop and apply a
stochastic probability model of earthquake occurrence using earthquake precursor phenomena, and 3) develop
an emergency tsunami warning system using ionospheric electron density variations. We are studying how
to extract earthquake/tsunami related advance information that meets the needs of beneficiaries. And how to
express and provide such information to beneficiaries (decision makers) in a way that encourages specific and

appropriate actions and realizes a resilient society that ensures safety against disasters.

157

ko> i



1 IIL®IC

ARPFIEIIME - o BB 7 — % % o o RS T M EEE RIS L TORETH D .
HIfE « HERIC & B AR - RFIE LR T 220D 4 7 x—v 3 VAN EHagEHE GRKEY 2
T4 F T NVEORIK) ZHIEL TV S, 6RO Y E— vy 7l & IBRERSE. Bk
KFHE, BHWHY, BEBWHY. HEtY. BRIEERRAE S, 3 S 2 kankBiR 2k
LSBT 2T L. 7 — % BREVE O M2 T « HE% O SRR % E B AL R e
CTHEL TV 5,

20084E Y[ Hu 78 (M8.0). 20114F Bkt /7 AP FEph bR (M9.0). 20164FREAHIE (M7.3).
20244EREE L BHIEE (M7.6) 72 EBED & 5 CERN THEMESREL TV 505, BEOH
bbb $, HEOFHIZERTE Ty, 199540 LfERMEHHE (M7.3) P,
HETHII AT CED ORE( S REERETH L L V) AFIC > T b, HEICL AHEKX
BREG, MTANLO@mEE N, KERBRFWREKZISE T, 201143 H11HOFRIL#T;
KOFPEDh R T I3RS, B, FRFREOEAKEL LT, 4 v 7 7 « ARMEERME, X
T O K 2 EELSE 2 EORHAMERZS SR Lic, 202 L 3MBEKEOBREIC Sk
B M ABBETH L EERLTEY, T, TOFH (FHRR) »HER
RCTH 5B, ERICEHRITVIFRICERL TIELVREREROF T, B FAIIE IS EAIcE T
LATWS, FHI - HBEROKESE . poRETHIE, BES B AW - WIHE LR
WMEnto BlaiE, 20074 IS RAM S WA BEHMBEHR T, BE -V —F &4 2085 +5TH
s, FERTHTOMEREREEMASEHETE 2 2 ENFEESA TV, Lich-> T, BA
HERHEHIC I 2 T, KED L Wb PSR E R E#® S T S . BRENERIZS 6 i

SUSTAINABLE

WRRERD | (BE< /08 (REEED
Y vy TRS T F—aEAN:| | EBLE
GL:ALS AUERRME | RRMNERR| | mEs
b SRR FEOME DR
'h MmEREEEE ) | RRUERESOD
ErLicks | | BEM - HE
R A :
DS

— w (214

$7 28 X

w F |88 T 2:% i D2

-3 g"IEi Zin B ] E2>

@ T @ SN SRRV i)

mE |2 i BR
=

Bl #itRBRIERE S 2 7 LAOBER

Fig. 1 Conceptual diagram of the Next-Generation Early Warning Information System for
Effective Earthquake and Tsunami Crisis Navigators.
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Fig. 2 Overview of monitoring and forecasting of
mega-earthquakes and tsunamis by satellite
and ground-based SensorWEB.
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Fig. 3 Satellite and ground-based big data observation
(SensorWEB).
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Fig. 4 Conceptual diagram of short-term earthquake forecast based on stochastic probability model.
Parameters with both statistically significant correlations (a) and precursor properties (b) are
assimilated into ETAS for main shock forecast (c). Extension to spatio-temporal forecast (d)
and improvement of Binary forecast (improvement of AUC in figure b) are also implemented.
Detailed analysis of precursor phenomena will also help to elucidate their physical mechanisms.
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Fig. 5 Conceptual diagram of tsunami detection by GNSS. (a) lonospheric electron density fluctuation de-
tected during the 2011 Tohoku earthquake, (b) TEC fluctuation excited by earthquake surface waves,
(c) Tsunami excited TEC fluctuation, (d) 3-D time variation of ionospheric electron density.
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Fig. 6 Relationship between ULF magnetic anomaly variations and earthquakes. (a) An example of magnetic
observation. (b)(c) The correlation between magnetic field variations at the Kakioka Observatory
(KAK) of the JMA and earthquakes from 2000-2010 showed that magnetic anomalies significantly
appeared 5-15 days before earthquakes above a certain magnitude and were also found to be
dependent on earthquake mag-nitude and hypocenter distance. (d)(e) The investigation of precursor
characteristics also confirmed significant precursor characteristics by ROC analysis.
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Fig. 8 Relationship between anomalous fluctuations in ionospheric electron counts and earthquakes.
(a) Con-ceptual diagram of ionospheric electron count observation by GPS satellites. (b)(c) We
investigated the correla-tion between the variation of ionospheric electron counts over Honshu and
earthquakes from 2000 to 2010, and found that anomalies in which the electron counts increased by
more than 2o for more than 10 hours sig-nificantly appeared 1-5 days before earthquakes of M6 or
greater, and that they were dependent on the magni-tude and hypocentral distance of the earthquake.
(d) We investigated the precursor nature of the earthquake and found precursor nature by ROC. (e)
Similar variations were observed for the 2011 Tohoku earthquake (M9), and investigation of its 3D
electron density distribution revealed a decrease in electron density at about 2-300 km above the
epicenter and an increase around and above the epicenter?” ", These variations can be ex-plained
by an additional horizontal, eastward electric field.
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TR HENDOBREL

Quest for the Weather-Controlled Society

IR IRTE] BUR

Kotsuki Shunji, Professor

BHEdh 2MEOHRE

HEREB L DETEC L Y. BASCEEN A £1C & 2 Ak ES AL - BNl Tv b, KHK
FEAD N TORGHIE, BEWEC & 2 HEMIER. SE AT O A0 R A I O FITE R FE
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CHFZEBAR 2 D T 5, 2 2T, MEREID TRETHy 2BA. TREWIH ) OEFIm T 728k
HABFZE 2 M3 %o

In response to the increasing extreme-weather-induced disasters, the Japanese government has set a Moonshot
goal to develop technologies to mitigate weather-induced disasters by artificial interventions. Our project aims
to develop a weather control technology that mitigates heavy-rainfall-induced economic damages by artificially
generating heavy rain over the upstream ocean. Given the limitations of directly altering the atmosphere, we
explore a weather control method for intentional generation of heavy rains with optimization of manipulations.
We will also promote social science research on legal issues and environmental risk assessments in order to
accelerate the practical application of our results. By 2050, we aim to establish a weather control technology
that society can accept. This section introduces research that goes beyond conventional “weather forecasting”

and aims toward achieving “weather-controlled society”.
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Fig. 1 A conceptual image of the strategy to mitigate heavy-rain-induced disasters.
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Challenges ‘ Our R & D Sections

_ Mathematics = S ~ Control Theory Yy
how to optimize manipulations? g — DNN for Weather .?
¥ — Latent Representation
how to generate heavy rains? 4 — Data Assimilation e
_ Manipulations & - Fcsts w/ Manipulations &
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_ Legal Problems 2 — Legislative Plans éT&
how to design society? % — Da mage Estimates o
' RRI =R ~ RRI & Ethics AR
how to realize in society? % — Environ. Monitoring &

K2 L—2Pavy 7OV 17 MIbT2HAERAREE
Fig. 2 Research and development sections of our Moonshot project.
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Fig. 3 Generations of large-ensemble weather predictions based on Al-based weather
prediction models.
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Fig. 4 A landscape analysis based on ensemble prediction data for Typhoon Dolphin in 2020.
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Fig. 5 Weather control as the Earth digital twin.
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Revolutionize Seamless Weather-to-Climate Prediction with Stable Water Isotopes

R Ze  HEHER

Okazaki Atsushi, Associate Professor
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Our laboratory is researching to improve daily weather forecasts and climate prediction. In achieving this, it
is essential to advance a diverse range of research and technological developments, such as precise numerical
models, algorithms that optimally combine observations and simulation, and observation simulators that enable
direct comparison, as well as advanced observation techniques. Additionally, developing excellent models
necessitates understanding the fundamental processes governing the phenomena. We are tackling all the topics

with the knowledge and techniques from meteorology, climatology, statistics, and computational science.
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Fig. 1 Difference between 2-level HDO isotope ratio (%.) observed by (left upper) TES,
(left middle) simulated by MIROCB6-iso, and (eft bottom) MIROC5-iso. Right
panel shows the vertical profile of HDO.
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Fig. 2 Global mean RMSE of forecasts with assimilation of time-averaged data
normalized by that of forecasts without DA. Normalized RMSE less than 1
indicates the skill of forecasts with DA is better than that without DA and vice
versa. Asterisks (*) show that the RMSE of the forecast with DA is significantly
different from that without DA at the significance level of 0.01.

4.3 BE> IaL—2RBEA /R0 b - 115k - T
HxOREFHRICBCTHREICL 2B ERELHS 235, —MREEOH S LiFid=
2 MASE e, BHERED O ZOBMECL->TEDL ) RBHMINEONLDD, ED LD RPE
WIS NEOEHCPICT LI ENEETDHL, RADHEETIE, HEBWS I 2v—
vavie, Bl 2T AoeBRELCBH 2T Ay I 2v—ya v FEE (OSSE) 1I2& b, K&K
FHICEBT 2 2 L2 HIEL TV 5, JAXA T2 TRMM % GPM L7 5%k & LT, BlIlsEE
A3 W IEBLUE R K BR (GPR) ABETS AT A5, fle LTI RIZD 0TI - 2ff%E% T
N o

WREYIav—yarpold, BRERNLZKFREETH 520 kmBEETIE, 27 v 2 -0
BhihZY b, KATES mOBMBKRETH S - Lamsni ™, —FT. BREM
$1297 - 72 0SSE 7> 6 13, GPRIEMLIC & D BJADTRE S B PE 5 Bk & O TR A3 A L3
Zoipmant (R3)PL i, i E—aZiTbAUA—A—H > F ) v 7 (Fi) O
BRYMEATR S Mz,

177

ko> i



M5LP Forecast Error [hPa)
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Fig. 3 Forecast errors at each lead time for minimum sea-level pressure (hPa) and
maximum 10-m wind speed (m/s).
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Research on the Use of Third-generation Geostationary Meteorological Satellites,
Specifically Himawari 8/9 Satellites
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Geostationary meteorological satellites are particularly well-suited for monitoring rapidly changing
phenomena. Himawari 8, which began operations in 2015, is a third-generation geostationary meteorological
satellite with significantly enhanced capabilities. It provides a stable supply of geometrically corrected gridded
data to the research community, thanks to the proper archiving and processing of data from the Himawari 8/9
satellites managed by the JMA. This gridded data has been instrumental in promoting environmental research.
Our efforts in research and outreach related to real-time processing and visualization have also evolved due to

the impactful nature of visualizing this high-frequency data.
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Fig. 1 lllustration of meteorological satellites in the world .

KRBT ORI SNBV0EDV8/ITEBINCT — 4 7, WHET-LETHE2I 2=
TALT =2 2 BRENCHHET %o

c 0 EDH8/95 T — 2 e MO IBREENIE 2 HEHE - T[T 5. VT vx A atEnEmniew, 1]
LA 87 PREC I ENL Y T a4 L - TTEALCEED AR - T Y —F R
BA¥ %o

3 HROKEHE

KR DI2 Y 7 — 2 BOTIRN L I KIE S BBHEHSD B2 A v 7 FEAFHUIRL 12 5o
TORY. 0&b Y 8FIERNEAANCY — " EEBELT L - 1(T -2 X=2027 1 25]).
Z b=« = NRERRBROBTR L T 2 £ 2D, BEEAICI 2 RITHRR 23201548
JEZEFZ ERE 20 ZDRER. KRBT HBRBT 5T -4 D7 —H A4 7HL VP I2=7 4 ~OD
RDLELTITA B £ D125 > o

4 HRFERR

4.1 EB7T—2ORMH
TR ER B RICER L /27— £ (gridded data) O¥EY 7 v & 4 A TOYLHE - F24E
(K2) »oth¥ico MTSAT 827 b | MM TE S DT — 23 ksh b 2 & h 6 Em L,

180



FE6E HEHIMARR

FRCWHNHE B TH B, 2 2 TRYKRFJAXA FHEERE TH - I L2558t 7 e £ 2 b
FAICBAZE L e i T E 7w 275 2 WA BT 5 2 L TRIG Lo @I —Y a v TR v —
v OMEEHESIA0M TR T L, 1071 —EX o b2 T — & (FD) (X LIRS T
PR S c, MAMHERERIE LTV, 7r &2 F OBEHEEORE 2H- T3 © [k
DOBMMHIET v =Y XA IENASA AmesBZe+ v 2 —TOMMMIEF T — &t v FAERT A
s PSRV,

4.2 SEFREIDRREER SN L /=R

SR B % 3 A L 72 RAT % FE i L 720 BT R AL O /MR SCBH SR % H D IS BN 260 < T2
BARHUI T DE - [FKICEHT 2MEMM 2 HBL T0Wbh, 0 H8/95DEVEIHIBHEIZLY.,
EZOEW - REFIA 72T IO EZBHN TS 22 L6, HABBEI[JP] 26506
NI250 BDEDOIEENE T LKL D 3KRITBMAI0MTHREL 7 = — X F 7 v 4 K%
v Btk ARG OME =4 ) v /SRR ko e (M3)PL X v —#THRilish
5 (Istmz2—, M3 TD0%) BIOBENLL, b NEDFKEREZXILZ TV 5,

WA EDO—D2ThE7 v A7+ 2 MEEZHCTOEDY 855K 7— 412 GPM/DPR
MkTF—2%%Bsws L0k y, HFOEOVEOHECHI L (M4)Y, 0:bH8/9%5
THI7CEIN S N KRS S v PR EROBE A FEN B KAKROBE 72 7 7 A vk
BIVRAYLS B L 72 mfREME 2o~ L 7z,

FEIMAFLEREEHIBE L YOEREEIDH S DD, v FEBEINTMODIS & H f# %
EREGER R THORHIERERE T =2 ) v B gEL ko fe, WEE =) v 2 %K EE=4%

QRT Geo-correction (gridded) process
http://www.cr.chiba-u.jp/databases/GEQ/H8 9/FD/

Latitude-Longitude geo-corrected
~ gridded data

1 -

Himawari Standard data (HS)

We will update from V01 (V20151105) —
PONGR (s3] ftp://hmwr829gr.cr.chiba-u.ac.jp/

X2 £HBBT—42 (OVEhWUREZLE—K, HS) »PSEJTILEA
LCHREREEXEERIRABET 37075 L% &
B. BLURERI" 2177

Fig. 2 We developed a program that performs geometric correction
from global observation data (Himawari Standard, HS) to a
latitude/longitude orthogonal coordinate system in near real
time', operated it, and verified its accuracy ™.
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Fig. 3 Time series of Himawari-8 captured cloud optical properties from 11:03 to 13:33 Japan Standard Time (JST), 4 August 2016, at
34.4° N and 140.00° E, Boso Area, Japan (top panel). Himawari-8 AHI band 3 (red) reflectivity (black line), effective radii of
clouds (eff, unit nm, blue line), liquid water path (LWP, unit g m?, gray line), the optical depth of cloud (tau, unit dimensionless,
red line) and its time evaluation (cloud optical thickness, same as the optical depth of cloud (COT) rate, unit min™, light green
line) analyzed by the cloud microphysical properties algorithm (CAPCOM). Time-height section of Phased Array Weather
Radar (PAWR) radar reflectivity (colored, in dBZ), area maximum rain rate (mm h”, red line), and area aggregated rain rate
(mm h”, white line) observed by the eXtended RAdar Information Network (XRAIN) (bottom panel). Plotted variable times are
synchronized, and the X-axis in the bottom panel is normalized at the first echo detection by PAWR (12:34:49 JST).
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Fig. 4 An example of a linear precipitation belt that occurred on September 15, 2015. Estimation by (a) Radar-AMeDAS and (b)

GSMaP. The image on the left is an estimate based only on geostationary meteorological satellite IR data, and linear precipitation
bands are not reproduced. (c) Precipitation intensity estimated by machine learing from Himawari-8 multiband data. A linear
precipitation belt is reproduced. (d) Estimated using Himawari-8 10 um brightness temperature only. (b) Same result as left™.
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Fig. 5 (Left) Himawari-8 natural color RGB composite image before
2019 Typhoon No. 19 landfall (October 1), (Right) composite
image after landfall (October 3). Compared to the left, the
flooded area looks bluer™®’.
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Pioneering Agricultural Remote Sensing Technology to Solve Social Problems
— Strengthening the Agricultural Insurance As a Climate Change Adaptation and Achieving
Sustainable Food Production —
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The basic standing of research is on creating solutions to address issues related to the global environment
and climate change as well as the needs of society with a focus on the environment and food production, using
remote sensing technology and environmental diagnostic information in the agro-ecosystems. The author
has conducted a wide range of research and social implementation of the results to stakeholders, aiming at
contributing to the realization of global food security, as the overall goal. To illustrate the above, the author
introduces an international cooperative project in Indonesia to develop a more efficient damage assessment

method for agricultural insurance and its social implementation.
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Agricultural insurance, which is expected to be an adaptation to climate change, has been operated as an
important social infrastructure for food security. However, there were many challenges in Indonesia shortly after
its operation. The biggest challenges were speeding up damage assessment, the core of agricultural insurance,
and the objectivity of the assessment results. The project targeted paddy rice and developed and socially
implemented a rapid and highly objective damage assessment method for pest and disease, drought, and flood
damage covered by insurance.

Conventional damage assessment was executed visually by pest observers as assessors. The project
developed an assessment process that uses UAVs, satellite data, and other spatial information. As a result of
the verification, the method was effective as a damage assessment method for agricultural insurance, reducing
assessment time, labor, and objectivity, and was highly evaluated by the Crop Protection Agency of the

Indonesian Ministry of Agriculture.
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Fig. 5 BLB damage assessment results using UAV data (Left: BLB score evaluated on a 10-meter
grid, Right: BLB damage intensity of field calculated from BLB score).
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Fig. 6 Master of Trainer Training (Left: Assessor receiving instruction on UAV operation at the

beginning of the project; Center: Assessor conducting UAV shooting; Right: Assessor
deriving BLB evaluation results from data analysis).
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Fig. 7 Multifaceted use of remote sensing in the field of food security.
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Fig. 8 Calculation results of the amount of water required for rice cultivation at the research site.
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CEReS The 30th Anniversary
Synopsis in English

1. Overview

In April 1995, CEReS was established as a national joint-use facility certified by the Ministry of Education,
based on the Remote Sensing and Image Research Center, an on-campus joint-use facility. The new center
consisted of three research divisions: the Sensor and Atmospheric Radiation Research Division, the Global
Environmental Information Analysis Research Division, and the Database Research Division, as well as
a Database Development and Operation Department to support them. Each of these divisions promoted
its own basic research, and also cooperated with each other to contribute to the development of “global
environmental studies” using remote sensing, and to become a research base for remote sensing in Asia.
Specifically, the center set a common goal of “monitoring environmental change in Asian regions through
remote sensing,” and promoted the “Development of methods to estimate plant production through satellite

observations” (commonly known as the Mongolia Project) as a core project across divisions.

In April 2004, national universities were incorporated, and each university was transformed from a
national administrative institution established by the Ministry of Education, Culture, Sports, Science and
Technology (MEXT) into an independent legal entity, a “national university corporation.” In terms of
operations, a six-year mid-term goal and mid-term plan period was set, the MEXT ministry approves the
plans drawn up by the universities, and a committee evaluates the progress of these plans and reflects this
in the allocation of funds to the universities. With the incorporation of national universities, CEReS, which
had been a national joint-use research facility with a ten-year term since its launch in 1995, was relaunched
as a “national joint-use research facility listed in the mid-term goal and mid-term plan” with one year left

in its term.

In April 2004, CEReS terminated the traditional departmental system and implemented a new project-
based, focused research promotion system. Since then, organizational personnel management has been
carried out under the research area system (Remote Sensing Fundamentals Research Area, Remote
Sensing Interdisciplinary Research Area, and Satellite Data Processing Office), but research promotion,
including joint use, was performed based on the project system. The four initial projects (PJs) were “PJ1:
Understanding the state of changes in the Earth’s surface environment using satellite data and analyzing
the factors behind them”, “PJ2: Research into changes in the surface, vegetation and land cover, focusing
on the transition of the three-dimensional structure of vegetation on the Eurasian continent”, “PJ3:
Evaluation of radiation balance and long-term changes in atmospheric parameters using satellite data and
ground observation networks”, and “PJ4: Realization of remote sensing useful for local communities -

disseminating social information through the synergy of diverse spatial information”. Soon after, “PJ5:
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Development of a small satellite equipped with a circularly polarized synthetic aperture radar” was added,
and in October 2008, “PJ6: Global warming and the use of meteorological and oceanographic information”

(research division endowed by Weathernews Inc.) was added until March 2011.

When national universities were incorporated, the explicit status of national joint-use facilities disappeared
in the framework of laws and regulations. In terms of budgets, operating subsidies are allocated to
individual universities and executed by each university. Therefore, a new institutional status was needed
for a national joint-use system that would transcend the boundaries of universities and be run by the
national research community. After several years of consideration, the MEXT ordinance was revised, and
in 2008 the MEXT Minister established a new “Certification System for Joint-Use and Joint Research
Centers” as a system that would cover national, public and private universities. CEReS applied to become
an “Environmental Remote Sensing Research Center,” and this was approved, which means that the center
will carry out activities during the second mid-term goal and mid-term plan period (2010-2016). As of June
2009, 70 centers/institutes of national universities had been certified, including Chiba University’s CEReS

and Medical Mycology Research Center.

The second mid-term goal and mid-term plan period began in April 2010. Prior to this, in FY2009, the
project research carried out during the first mid-term goal period was summarized and reviewed, and four
programs were formulated as research programs to further develop and succeed these: “Creation of cutting-
edge environmental information (advanced remote sensing),” “Comprehensive environmental information
(information integration),” “Advanced satellite utilization,” and “Global warming and utilization of
meteorological and oceanographic information (endowed research division).” These programs were
launched concurrently with the second period. Moreover, in 2011, CEReS positioned itself as a “core
research institute on remote sensing” and defined the following three items as its mission: 1) To conduct
cutting-edge research on remote sensing, 2) To develop research on Earth’s surface environmental changes

using remote sensing data, and 3) To conduct research to utilize remote sensing for the benefit of society.

In 2008, the Basic Space Law was enacted, which established the basic principles for space development
and utilization and clarified the responsibilities of the nation. It also stipulated the creation of a Basic Space
Plan and the establishment of a Space Development Strategy Headquarters, and stated in its articles that
space should be used for peaceful purposes, and that the development and utilization of space should be
used to improve the lives of the people and promote industry. On March 11, 2011, the Great East Japan
Earthquake occurred, causing a major impact on the Tohoku region with the earthquake and tsunami, and
causing an unprecedented accident at the Fukushima Daiichi Nuclear Power Plant operated by Tokyo
Electric Power Company, including core meltdowns at three nuclear reactors. In response to this nuclear
accident, a group of researchers from CEReS and the Graduate School of Horticulture conducted a

traveling survey of air dose rates using a car equipped with a gamma ray counter shortly after the disaster,
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providing data for the return of residents and the restoration of agriculture and other livelihoods.

In 2015, the final year of the second mid-term goal and mid-term plan period, the MEXT carried out a
final evaluation of 77 institutes/centers at national universities. CEReS, under the leadership of Director
R. Tateishi, handled the evaluation, receiving an “A” rating and being selected to continue into the third
period. On November 30, 2015, the “20th Anniversary Ceremony of the Center for Environmental Remote
Sensing” was held at the main hall of Chiba University’s Keyaki Kaikan to commemorate the 20th

anniversary of the center’s establishment.

The third mid-term goal and mid-term plan period began in April 2016. Dr. Y. Yasuoka, Professor emeritus
at the University of Tokyo, was invited as a special professor and served as the center director until 2018,
strengthening CEReS’s presence in the international programs, including Future Earth and SATREPS.
In 2021, the end-of-term evaluation was carried out by the MEXT. In this evaluation, CEReS was led
by Director K. Hattori, and in the results (national universities) published in October 2021, CEReS
was rated “A-". Issues pointed out included expanding the related community and creating innovation
through interdisciplinary research. Despite these issues, the joint use and research center in the field of

environmental remote sensing will be able to continue in the fourth term starting in 2022.

With the addition of new members from 2017 to 2019, the previous three-project system (Advanced
Remote Sensing, Information Integration, and Advanced Utilization) was reorganized in October
2021 to form five research divisions: Advanced Sensing Division, Environmental Diagnosis Division,
Environmental Prediction Division, Integrated Analysis Division, and Social Implementation Division.
This has strengthened the traditional information integration-related research area and clarified the direction
of promoting the “creation of global environmental diagnosis and global environmental prediction”
through the synergy of satellite remote sensing data (Earth observation big data) and information science
approaches. In addition, the system has been established to contribute to related top-leader-type projects of
the Interdisciplinary Advanced Research Support Program of the Chiba University International Advanced

Research Core.

CEReS Directors during 30 years

1995 - 1996 Shizuo Shindo (hydrology)

1997 Tomio Asai (meteorology)

1998 - 1999 Yoshizumi Yasuda (image processing)
2000 - 2003 Tamio Takamura (atmospheric radiation)
2004 - 2005 Nobuo Takeuchi (atmospheric sensing)
2006 - 2009 Fumihiko Nishio (glaciology)
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2010 - 2013 Hiroaki Kuze (atmospheric optics)

2014 - 2015 Ryutaro Tateishi (land surface remote sensing)
2016 - 2017 Yoshifumi Yasuoka (remote sensing and GIS)
2018 - 2019 Hiroaki Kuze (atmospheric optics)

2020 - Katsumi Hattori (electromagnetic sensing)

2. Joint research and educational activities

In the 30 years from the founding of CEReS in 1995 to 2024, seven self-examinations and external
evaluations have been carried out. Three of these (1996, 1999, 2003) were conducted before the
incorporation of national universities, and the fourth and subsequent evaluations (2008, 2012, 2015, 2020)
have been conducted after the incorporation. Over the past 30 years, these evaluations have allowed CEReS
to review its organizational and management concepts and policies, which often tend to maintain the status

quo, with the help of external experts in closely related fields.

The joint research is divided into program research, general research including exploratory research, study
groups, and international joint research, which was newly started in 2014, and every year 40 to 50 research
projects are carried out on a wide range of themes, such as analysis of satellite data on the atmosphere,
ocean, snow and ice, water cycle, vegetation, land cover, etc., as well as associated ground observation
research. In addition, the CEReS Environmental Remote Sensing Symposium is held every year around

mid-February as an opportunity to present and exchange information among the collaborating researchers.

CEReS faculty members are responsible for teaching in the School of Science, School of Engineering, and
each graduate school. Since 1996, the Graduate School of Science and Technology has been established,
and they have mainly taught master’s programs in the Department of Life and Earth Sciences, Department
of Image Science, and Department of Intelligent Information Science, and doctoral programs in the
Department of Environmental Science (renamed Department of Human and Earth Environmental Science
in 1998, and Department of Earth and Biosphere Science in 2004), Department of Diversity Science, and
Department of Artificial System Science. As of 2003, 110 students had completed the Master’s program

and 43 students had completed the Doctoral program (24 of whom were foreign nationals).

In 2007, the Graduate School of Science and Technology was reorganized to establish three new graduate
schools: the Graduate School of Engineering, the Graduate School of Science, and the Graduate School
of Integrated Science. CEReS engineering faculty belonged to the Graduate School of Integrated Science,
and taught graduate students in the Department of Information Science for both the Master’s (first half of
the doctoral course) and Doctoral (second half of the doctoral course) courses. In addition, science faculty

taught the Master’s and Doctoral courses in Earth and Life Sphere Science at the Graduate School of

195



Science. Between 2004 and 2015, 153 students completed master’s programs and 67 students completed

doctoral programs (45 of whom were foreign nationals).

In April 2017, the Graduate School of Science, Graduate School of Engineering, and Graduate School of
Integrated Science were integrated to form the Graduate School of Integrated Science and Engineering
as an educational organization. The research organization is the Faculty of Engineering and the Faculty
of Science. Graduate students belong to the Graduate School of Integrated Science and Engineering, but
faculty members belong to either the Faculty of Engineering or the Faculty of Science. CEReS faculty
members belong to the Faculty of Engineering, and the administrative work of the center as a whole is

handled by the School of Engineering.

The Graduate School of Science and Engineering was established with the aim of “cultivating highly
specialized human resources and pioneering and leading researchers with broad academic knowledge, deep
expertise, and problem-solving abilities who can view both science and engineering fields from a bird’s-
eye view and encourage collaboration between both fields.” The graduate school consists of five divisions:
Mathematics and Informatics, Earth and Environmental Sciences, Advanced Science and Engineering,
Creative Engineering, and Fundamental Engineering. Of particular note is the establishment of an
“Environmental Remote Sensing Course” in the Earth and Environmental Sciences Division, alongside
the Earth Sciences Course and the Urban Environmental Systems Course. Over the more than 20 years of
graduate education from 1995 to 2015, a total of 263 master’s students and 111 doctoral students (69 of
whom were foreign nationals) had completed their degree with CEReS faculty as their supervisor. Thanks
to these achievements and contributions, CEReS was the first in the country to start graduate school

education in “Environmental Remote Sensing,” a field that literally combines science and engineering.

From 1995 to 2023, a total of 374 students have completed master’s degrees, and 151 students have
completed doctoral degrees (101 of which are foreign nationals). From 2006 to 2023, for which records are
available, a total of 297 students have completed bachelor’s degrees, including those from the Faculty of

Science and the Faculty of Engineering.

Since its inception, CEReS has actively promoted internationalization in order to improve the level of
research as a national joint-use institute, and has held the CEReS International Symposium every year
to this day. The main theme is “Monitoring Environmental Changes in Asia,” so that there are many
participants from Asian countries, but there are also participants from Europe and the United States. The
symposium is often held at Chiba University’s Keyaki Hall or the large conference room of the Graduate
School of Science and Technology, but in recent years it has also been held in Jakarta and Bali, Indonesia,
in cooperation with [JJSS (Indonesia Japan Joint Scientific Symposium), an international conference

organized by Chiba University and seven sister universities in Indonesia.
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Main satellite data and products provided by CEReS

NOAA/AVHRR series: Data reception started on April 15, 1997, receiving equipment removed on March
13,2017

GMS-5, MTSAT series: GMS-5 started antenna reception in 1997, MTSAT-1R started landline acquisition
in June 2005

Himawari 8/9: Official operation started in July 2015, still ongoing to date

FY-2 (B/C/D/E/G) series: FY2-B has been received for several months since April 1998, and FY2-C has
been received and released since the end of FY2007. Reception ended at the end of FY2023.

GOES-E, -W/Second generation series: Data provided by WNI has been processed and released, but real-
time processing has ended due to the end of the second generation operation, and past data is being
released through VL activities.

GOES-E, -W/Third generation series: GOES-R, GOES-S (collected and released as part of a collaborative
research project with NASA Ames Research Center)

MODIS: Archive of data received by JAXA began in August 2004, but ended in March 2019. Global

products have been archived since the start of Terra/Aqua.
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GLCNMO

of Global Mapping Project

[1 01 Broadleaf evergreen forest

] 02 Broadleaf deciduous forest

[_] 03 Needleleaf evergreen forest

] 04 Needleleaf deciduous forest

[ 05 Mixed forest

[ 06 Tree open

I 07 Shrub

Il 08 Herbaceous

I 09 Herbaceous with sparse tree / shrub
Il 10 Sparse vegetation

I 11 Cropland

[ 12 Paddy field

I 13 Cropland / other vegetation mosaic
[ 14 Mangrove

Bl 15 Wetland

I 16 Bare Area, consolidated (gravel, rock)
Il 17 Bare Area, unconsolidated (sand)
[ 18 Urban

B 19 Snow / ice

B 20 Water bodies
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