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By constructing Green's function sets of energetic electrons interacting with different whistler
mode wave models, we reproduce the outer radiation belt dynamics. This study achieves a goal
that it is the first simulation applying oblique whistler mode waves in a 3-D dipole field. Our
result verifies the physical processes of electron accelerations, pitch angle scatterings, and
precipitations. We confirm that oblique whistler mode waves contribute to rapid accelerations of
tens and hundreds of keV electrons in wide pitch angle ranges.

@ THIFLIaL—2avEaAVVRIYRZI—E—F-2—3 XKD +Y) H— PGt
DHEBRE M) AH— FRFIZE T 5 IEEMR KB FHEEERDAER
HRRAERE  HFERE RHKE)
BFIab—rarazflnT $7 37y MiEEs bl 74—V 7 b—rDO Y
H— FBHOBBUIED LTz, 74—V 7 =Dk L TOW 2 EBIC IV TR, L
FRZERNCET E MHEENTERL S 1L, B Z TRESE T, BamlRE 85 X9 Rt
ISEONVER L TND Z & aR LT,
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BIHFE & | 10m¢, 10t, 10kW O 7 =— X R 7 L — % JlIE AT AE 72 plane-polar %4 o33 F
EHEE TR I NS, BEEIZIE 1Wlem? (20t 2 D B WINAKR %2 2. class 100,000 D27 Y
~/7~X&Lf%ﬂﬁfﬁéi5ﬁﬁofwék®\%%®747n&i*w¥~ﬁ%
AT 9 12D N TR K 10me, 10t, 10kW D7 =— X R 7 L—#E 2 1E) 2 HET 5
Z LR D HEME— DO EERER I T d D,

BE~A 7R ENMEA 72— A RT L— - ZBE L7 TV AT AT HREEEESY
FFovA /7 aexn X —mitfl 72— XA RKT7L—L VLI 7T L —Thb, 7=—AFK
7 L —I% 256 # D GaN FET % v 7z F #iEZR(TW, >70% (GfEBL)) & [R% > MMIC
5bit A% CHERL S 41, 5.8GHz, 1.5kW O~ A 7 vl & ikt - Hl#E e TH 5, L huT
4 V277 47, REV ik, PAC &, WAHLIEMO BIEHETEL E—L 7 +— 3 VI Tk

_25_



1

R S B A T e SEE R

WA TWB, L7 FFT Lt ImW ASIFFC 50%LL EO A s foL 7 75 256 %
- CHERR S L, RS A FSS(Frequency Selective Surface)-<>£ fif il fHI%E & & i 272 5
BRI TH D, AL, fex /R E— A7+ — IV 7 KB, REGERT V=Y X LK,
FIERZFIA LT o7 TR, 7 o7 T 2R H Lz BB MIE. Lo 7 )8R,
HERRFE TR SRR D W HE 7 BRI T 5.

(a) (b)

1l — i »m:m.!.\:,\'“ ) P . .
X 1(a) AMETLAB K= (b) @E~A 7 uliEB/ntH 7 =— XA RKT7T L— AT A

METLAB [ZRFAE & ik 5 2. 2020 - K 0 LFEFIHO— AR (R & ESpf
RN & BMA LTz, b U <IZESHEFToKEFAEICK L 1 B 10 FHOAEHEE 2
L. 2020 FFE13A 5 28 H ORI LY 280 T DIXNAZFF7-, 2020 FFEE X2 v F D
BNPRETE, AEHEOILFEFIHASORELZ T TE RV oo, A% A EHEORE R,
LRI HBISEC & 5 BN H 50, LRFIFEEICE 2 ER D 2 0I5 %I 2T O 2
LR D,

B2 FER2.1-R3DICAT 4 7 THY EIF ORI TOERBY Th D,
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M LA H 3

20.10.19 @ BEEFFH G ) [/ M o IR E
20.10.20 <7 U > 73 ) T HERRAGEE 0O SRR A
20.10.22 HTITZERTR  TEFTHE D & EHRAaE )

20.10.22 BT A AFEFEFEQ2 H) [ HEREGE CHEFER A
10. 20.11.1 &R [HERRAGE CHa 322325

11. ‘20.11.29 (2 1) H#RHR  [ERKEE B AR TEAE~)

U5/ Web R0 ]

1.20.1.30 (web) a7 > b MHEFUTSEBNT RETAHEL U A v L 2 K8 Ol B AL
https://pps-net.org/column/81287

2.20.10.9 (web) VA FE=a2—2 [FHKE I XTIV I, WHEHEHINCED bz
IV R D SERERRER 2 i~  https!/news.mynavi.jp/article/20201009-1390636/

3.20.10.12 (web) EE Times Japan [Hm#iRkE I 17 I 3| MERGEE CHERSEER
5% https://eetimes.jp/ee/articles/2010/12/news060.html

4.20.10.13 (web) v FE==2—2 [ Mo XA NEZBHEETTRBET 5V AT 225K
LI RXRT I INERR~] httpsi//news.mynavi.jp/article/car-electronics-141/

5.20.10.13 (web) BEEE YR AL L T A [T IV I LpiK, MHGE CHRIEE
B b R VINERE & S ] httpsi//www.kankyo-business.jp/news/026289.php

6.‘20.10.15 (web) MONOist 2 7 V=D ko FANDRL MERKGE, & —
NPDHHEEHMEED ]
https://monoist.atmarkit.co.jp/mn/articles/2010/15/news049.html

7.20.11.13 HTIFIH TZOHEMTED DT 7 % —a T O]

8.21.1.4 (web) Nextrends Asia [Japan, pioneer of transferring Solar Energy from
Space to Earth!|
https://nextrendsasia.org/japan-pioneer-of-transferring-solar-energy-from-space-to-
earth/

2. HREFAAZEDOEE
B2 FEOIFEF AT —~ XL 0@y Th 5,

1) KESEMREBES AT LD
FEBRFAEAF N FERT i

2) BGEEMI VT 7 T D%
HOR TR kB

3) /N Ra—r D~ A 7 o BEERTE S mk O
TSR PAAFEIISEAT Sk =
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4) KT LT A ¥ L RENEETHT D5 %
BAE T3 m B RIS ALIIBRSE
5) I~ A 7 v R T RE OWFSE #5%
NFY =y 7 HREIE—
6) BEMA~DIRRIR ) DOEBIE~ A 7 v igikE s AT LT L858
FUH RS LA e R Gl s B
T @EREEER~ A 7 0 B IR D72 O J5 1 o OB E FiE 0L
FENR AT NIRRT R E S
8) XA A — NRHER OANTERIETE A BRE Lo~ A 7 v MR J1{5 106 SR [R] 8 O )
VEfEAT
FUE RS LA FERE )15
9) BXKM~A 7 alBIMEEA 7 = — X KT L—T T T ~OEMENY 77 L —iikH#
FEBEAIT K DB oAtk E
A BFIERFBERT: AR ARRR
10) RF7 7 FHERUR M 7 L — DB
WEWFIERFBE KT Raza Mudassir
11) Study on Novel Rectifiers for Microwave Wireless Power Transfer System 3%
FUES R A A7 R JE T (AL A ZE MR R ) 3R
12) ERE N L D Fo— ORITICEET 2 38 3%
il @ S PR CRAL TR T) =I5
13) W KA 7 v v b= ROBR%
THHOB(EHTIorENE BRI IERT RRTGH %
14) @ FEE & 2B V— T HIBERINL B RE S A T A DOBH%E
SRR A AT ZEAT RS
15) U =7 T T NT 3 A~DI20MHZIEMRFE FE1E S AT L
FOE R AAF TR RS
16) EREN VI 2 b—v 3 VR DEHIES T~ A 7 a JINBEE O/ X — 2 it
FE R AL BRI RS
17) NG RBE D L — & R R SRR T 7 O #
FHMUZZHTICEA TR TR AT ERT B EER
18) # A ¥E L RHONVH.LE AW O mEElL *
TR A FERT KT &R
19) /M Ra—r~D~ A 7 v B et () #
V7 Ny BRINEE
20) 5.8GHzH M FE > A 7 A DOITHRREA R (W) #3%
Mo o=7Y 7 RRIFEELE
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#: GEHRIRZE, X oilae i KO FIRER L, ¢ B ERERE A E R RE RN o A
T AEFIH

3. H£RF AR
# 1 METLAB J:[aIF AR

R
CEp%/ |16 | 17| 18| 19 | 20 | 21 22 23 24
A
TR
FEEE | 8 | 12|10 16 |14 | 9 9 14 20
i
iﬁg 49 73 89
g 45 | 52 | 69 | 112 | 69 | 54 | 2914 | 22N 19 | 22N 31
% AL 35 | A 54 | F4) 58
R
CFRR/ 25 26 27 28 29 30 31/R1 R2
SF0)
5;7%%( 11 17 18 20 19 21 17 20
I [EF 61 83 81 73 71 92 62 67
HEE | 225 | 82 | 2T | N 20 | BN 21 | BN 23 | 22 | N 20
* #4436 | O 51 | 54 | A 53 | AL 50 | A 69 | 40 | EH 42

* WHEREE I L OWHIER /18 DIE~ A

4. BEMZEEROBREUVEREERRE (552 F£%)

-k R GER KRR L FEEFERR, 200

C R F EEBINRE R LR, %)

- FUA Nz (EINCAFZERR FE 1L N OB E DT e BERE I AT JERT BRRBR BT JE 2, TATAT
JE8)

- B iR (JAXA/ISAS, H#Hd%)

B OGRAERZAR AP TAERER 1815 T, #d%)

T oz ORIERT: B BKE HERLER, 2%

s BT R WEIFRZFRFBE LETER 68 - A7« 7 TEHIK, HiR)

- PKEHSE GRAETTRIRY: T, HEEER)

- V)M RS (BB S KPR L 7ok EXE T L HK, #i%)

- FH L GRECRERFRE LArsest 1 LEHw, #i%)

< STRIER GUERFRFRE A es BEFHR S 27 AL, BiR)
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- IR

i (EFBEZERT L — ¥ —KRKERADE, 2%

B (RRR) CEFBE IR A EERIS N0, 2id%)
{iii] CEAFREOTIERT T R R B, B

e BB L — & — KRRE RS DT, #iR)
Kig (CEFEDTTERT A REERIS 08, W)

- Tatsuo Itoh (HFEZEE (7 K31 ¥—) ) (TRW Endowed Dept. of Electrical Engineering,
UCLA, Chair)
A2 RT3 3 A b HICHMZER R 2R Lo, HioE T 21 BIFHKEHEE
E ISR E MR BT o E A E i L, LFEFIHR R OB R 2T o 7,

5. 4%

SEIH

AL FIFI AR 350 2 R K0 R R A FIR I B ¥ AR — MLAIZS I L TR D |
FIRH XA WFFERT O L RIF R & W L CRERLFEREEN 2 20 RAICHEE L T\ D, 5B
RFFIRHIKER A YR — ML, BT OB FOMSALZ 8 2. PN L TR
B OILFEFI I 2 HEHEST D720, FIRHIX & U TORME L R OFREICEUE LoD, A
HImES R TH D,
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Seishiro Kojima: 2020 IEEE MTT-S Wireless Power Transfer Conference Best Student Paper
Award, for Seishiro Kojima and Naoki Shinohara, “A 5.8 GHz Reconfigurable in-Phase
Power Divider for Microwave Power Transmission”, 2020.11.17

Mizuki Mase: IEEE MTT-S Kansai Chapter, Best Presentation Award (1st) , for “Study on
Realizing Simultaneous Wireless Information and Power Transfer by Using the OAM Mode”,
13th Kansai Microwave Meeting for Young Engineers, 2020.10.31

Mizuki Kataoka: IEEE MTT-S Kansai Chapter, Best Presentation Award (2nd) , for “Evaluations
of Induced Current in Human Cells and Enhancement of the Incubator's Performance for
Radio Wave Safety Experiments”, 13th Kansai Microwave Meeting for Young Engineers,
2020.10.31

Katsumi Kawai: IEEE MTT-S Kansai Chapter, Distinguished Service Award, 13th Kansai
Microwave Meeting for Young Engineers, 2020.10.31

/NEFF A 32, IEEE Sendai WIE AWASA the Encouragement Prize, for /NEFA 732, R=IGH,
“RL BB SMRE T AT DB DT o7 FEkE, BB AL SR A K
2020. 8

VR, KREFFRD, IMUAF], ALLERSE: % 15 [ WPT #ff=2 7 2 b f|iho U A v
L AHGEA~T v MER OB ~, 2020 FEFHHFRBESS VYA 2T 4 R, BFHE,
for “WPT TEMET D~A 7 mI@E v AR v b O R iEie

AFR, REFFRS, HREK, DMAGFE] MR, /NEETR, BS5E—. HLIERE
% 16 [l WPT Bf= 7 A b TEYEEMRIBEAEY A VL AfE2T AL | SLE
J FLVE, for “HHELRIRFGEE CTHIFSAS B2 ZDT@ WIRUA Y L ABIBE”

s, WMEDEE, Ml B ERaErEBRENCENERR AL —a T
2 b HEE, 2020.9.16

EAIFIT: IEEE MTT-S Kansai Chapter Best Poster Award, for “@ERSURE &M~ 1 7 a
BIEE O @S FIZBE T 5 4F%E” , IEEE APS/MTTS Kansai Chapter Young Engineers'
Technical Meeting 2020, 2020.12.12

FLEDERE: IEEE MTT-S Kansai Chapter Best Poster Award, for “EV 7 v 7 (Z[a]i) 7=
Hv 77 FOi%E , IEEE APS/MTTS Kansai Chapter Young Engineers' Technical Meeting
2020, 2020.12.12

[ %HZE: IEEE AP-S Kansai Joint Chapter Best Poster Award, for “OAM £— R|Z L % HE#R

B R1E & EERGE(E O [F — I T D AR ERILO 72 ORFSE” | IEEE APS/MTTS
Kansai Chapter Young Engineers' Technical Meeting 2020, 2020.12.12
Jr [ % : IEEE AP-S Kansai Joint Chapter Best Poster Award, for “~ /LT /X AEBEEIZE T 5
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2)

~A 7 aliEET AT L7 | IEEE APS/MTTS Kansai Chapter Young Engineers' Technical
Meeting 2020, 2020.12.12

Bo Yang : 2020 Asian Wireless Power Transfer Week Student Award, for Bo Yang, Tomohiko
Mitani, and Naoki Shinohara, “Experimental of the Information and Power Transfer System

with 5.8 GHz Magnetron Phased Array”, 2020.12.16-18

&
Naoki Shinohara, “RF Energy System with Solid State Device (Chapter 1)”, RF Power
Semiconductor Generator Application in Heating and Energy Utilization, ed. Satoshi

Horikoshi and Nick Serpone, Springer, ISBN 978-981-15-3547-5, 2020.3, pp.3-24

[ e ]

BIRER, “ZEMUnt WPT ORFFERA%E & EMLOBLIR” |, ITU ¥ % —7 /1, Vol.50, No.2,
2020.2

R ES, “9F 8 = FHAMILIKEL AT LORREN |, FHED X ABADEE S
ERD DAVDHEN, FAEE, Bk . 2020.4, pp.407-414

BIREE, “UAYLVARBOBEN - VA YL ABHEEOREIN-" , EXGEHE,
2020.7, pp.20-27

BIFEE, “~A 7 kBN L EV ME~OISHATREN” , ATEHT 7 /v o—,
2020.7, pp.29-33

3) il

(Invited) Naoki Shinohara, “Trends in Wireless Power Transfer : WPT Technology for Energy
Harvesting, Mllimeter-Wave/THz Rectennas, MIMO-WPT, and Advances in Near-Field WPT
Applications”, IEEE  Microwave Magazine, Volume 22, Issue 1, 2021,
doi:10.1109/MMM.2020.3027935

(Invited) Naoki Shinohara, “History and Innovation of Wireless Power Transfer via Microwave”,
IEEE Journal of Microwave, pp.1-11, 2021, doi:10.1109/JMW.2020.3030896

(Invited) Christopher T. Rodenbeck, Paul I. Jaffe, Bernd H. Strassner II, Paul E. Hausgen, James
0. McSpadden, Hooman Kazemi, Naoki Shinohara, Brian B. Tierney, Christopher B. DePuma,
and Amanda P. Self, “Microwave and Millimeter Wave Power Beaming”, IEEE Journal of
Microwave, pp.229-259, 2021, doi:10.1109/JMW.2020.3033992

Pizzocaro, M., et al., “Intercontinental comparison of optical atomic clocks through very long
baseline interferometry”, Nature Physics, 2020, DOI: 10.1038/s41567-020-01038-6

Qiaowei Yuan, Takumi Aoki, “Practical applications of universal approach for calculating

maximum transfer efficiency of MIMO-WPT system,” Wireless Power Transfer, Vol.7, Issue
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1, March 2020, pp. 86-94, https://doi.org/10.1017/wpt.2020.7

Nobuyuki Takabayashi, Naoki Shinohara, Tomohiko Mitani, Minoru Furukawa, and Teruo
Fujiwara, “Rectification Improvement With Flat-Topped Beams on 2.45-GHz Rectenna
Arrays”, IEEE Trans. MTT, Vol.68, No.3, pp-1151-1163, 2020,
doi:10.1109/TMTT.2019.2951098

Seishiro Kojima, Naoki Shinohara, and Tomohiko Mitani, “Integration of A Via-Loaded
Annular-Ring RSW Patch Antenna and A Branch-Line Coupler”, IEEE Access, vol.§,
pp-133645-133653, 2020, doi: 10.1109/ACCESS.2020.3010061

Xiaojie Chen, Bo Yang, Naoki Shinohara, Zhongqi He, Xiang Zhao, and Changjun Li, “Modeling
and Experiments of an Injection-locked Magnetron with Various Load Reflection Levels”,
IEEE Trans Electron Device, Vol.67, No.9, pp-3802-3808, 2020,
doi:10.1109/TED.2020.3009901

Xiaojie Chen, Bo Yang, Naoki Shinohara, and Changjun Li, “A High-efficiency Microwave
Power Combining System based on Frequency-tuning Injection-Locked Magnetrons”, IEEE
Trans Electron Device, Vol.67, No.10, pp.4447-4452, 2020, doi:10.1109/TED.2020.3013510

Bo Yang, Tomohiko Mitani, and Naoki Shinohara, “A 5.8 GHz Phased Array System Using
Power-Variable Phase-Controlled Magnetrons for Wireless Power Transfer”. IEEE Trans.
MTT, Vol.68, No.11, pp.4951-4959, 2020.11, doi:10.1109/TMTT.2020.3007187

Ce Wang, Bo Yang, and Naoki Shinohara, “Study and Design of a 2.45GHz Rectifier Achieving
91% Efficiency at 5-W Input Power”, IEEE Microwave and Wireless Components Letters,
2021, doi:10.1109/LMWC.2020.3032574

Seishiro Kojima, Naoki Shinohara, and Tomohiko Mitani, “Array Optimization for Maximum
Beam Collection Efficiency to An Arbitrary Receiving Plane in the Near Field”, IEEE Open
Journal of Antennas and Propagation, 2021

Takashi Tomura, Jiro Hirokawa, Minoru Furukawa, Teruo Fujiwara, and Naoki Shinohara,
“Eight-Port Feed Radial Line Slot Antenna for Wireless Power Transmission”, submitting to
IEEE Open Journal of Antennas and Propagation, 2021

Sekido, M., et al., “A broadband VLBI system using transportable stations for geodesy and
metrology --An alternative approach to the VGOS concept--", J. Geod., Submitted,2020.

HP B, @JF 8, nseth, e, mEnRE, B, REIE—, WIS, ERE
%, Ny AxyvH) ‘/7“%%“7‘:"%&%%“74’ 7 R Rk AT A
@ GNU Radio |2 & % F4L”7, B 1-1F #us(E =5 36 B, Vol.J103-B, No.11, pp.559-570,
2020, doi: 10.14923/transcom;j.2020APP0004

HAME, VT, =W, S8 EH, B, <77 o EEjj’fK RNHRIN G RO T
FUEE IR & J7 R B O BE S B 1 HOE(E R E SCRE B, VolJ103-B,  No.ll,
pp.551-558

_33_

B



1

R S B A T e SEE R

4) 1 Lfm e

Ce Wang, “Study on Novel Rectifiers for Microwave Wireless Power Transfer System”, FE[ K
LSRR AU LR, 2020.7

Bo Yang, “High Power Microwave Wireless Power Transmission System with Phase-Controlled
Magnetrons”, FHEBARF T PP F0F B PB4, 2020.11

Seishiro Kojima, “Novel Beamforming and Antenna Techniques for Microwave Power
Transmission in the Radiating Near Field”, FUAR 7 LPAF7eR R LB, 2021.3

Takashi Hirakawa, “Novel Analyses on Single Shunt Rectifiers for Microwave Wireless Power
Transmission”, FASKF AW GERL B A LA B4, 2021.3

ﬁ%ﬁk%ﬁﬁﬁﬁ?%?H%%ﬁBL%7:*xFTV%TV?+®&W%%77V
— AR TR K DB 0 MERGIE”, # B UFTER T B R R AT SR T
PR, 2021.3

5) &L
FIRZ, “~ A 7 2L O T2 O J7 M &ERBEHEE FIE O, R TR Fbt L
ZERFEE A LA, 20213
BRI, B AA~ A 7 vl NEERE OmZR(LICET 20987, KRR
Bt TR 7E R R TR, 2021.3
TR, BNy 7 A%y v X —EWEFHA LIz~ A 7 a kB AT AOM5E” , 58
KRFPRFPE LR R L7 R, 2021.3

6) “Ftim 3

S FEAT, “pioE B IR P ~ A 7 n s E T 7 T O, HHEK T L E
SLFRE, 2021.3

KBRS, “~ A 7 a INEEE 2 B3 D158, RER T LR L B, 2021.3

7 FERE

(Keynote) Naoki Shinohara, “Recent R&D Project toward SPS in Japan and Related Commercial
Applications of Microwave Power Transfer”, IEEE International Conference on Wireless for
Space and Extreme Environments (WISEE 2020) Workshop on Space Solar Power, Online,
2020.10.12-14

(Invited) Naoki Shinohara, “Solar Power Satellite - Toward Unexplored Frontier with Nobel
Technologies —, U.S.-Japan Technology Forum 2020, Online, 2020.10.27

(School) Naoki Shinohara, “Far Field WPT Theory and Techniques — Antennas, Beam Forming,
and Target Detecting”, IEEE Wireless Power Week 2020 School, Seoul, Korea, and Online,
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2020.11.15

(Keynote) Naoki Shinohara, “Perspective of Wireless Power Transfer in Next Decade”, IEEE
Wireless Power Week 2020, Seoul, Korea, and Online, 2020.11.16-19

(Keynote) Naoki Shinohara, “Recent Far Field Wireless Power Transfer Technology and
Business”, 2020 Asian Wireless Power Transfer Week, Taiwan and Online, 2020.12.16-18

(Invited) Naoki Shinohara, “Solar power and WPT utilization to sustainable human society on the
Moon”, 2020 Moon Village Architecture Workshop, Online, 2020.12.14-16

(Workshop) Naoki Shinohara, “Novel Beam Forming Technology for High Efficiency and Safe
Wireless Power Transfer”, European Microwave Week 2020 Workshop W-27 “Wireless
Power Transmission Recent Research Advances”, Online, 2021.1.10

Hideki Ujihara, et al., “Development of wideband antenna”, IVS GM 2020 NASA GSFC(H 1I)

Hideki Ujihara, et al., “Development of next generation water vapor radiometer”, IVS GM 2020
NASA GSFC(H 1)

Naoki Shinohara, “Wireless Power Transfer in Japan : Regulations and Activities”, 14th
European Conference on Antenna and Propagation (EuCAP2020), Online, 2020.3.16.-19

Eijiro Narita, Shin Koyama, Yoko Shimizu, Naoki Shinohara, and Junji Miyakoshi, “Evaluation
of effects on genotoxicity of exposure to intermediate frequency at 85 kHz in cultured human
cells”, BloEM2020, Online, 2020.6.21-26, Proceedings 1D:34257

Kiyomi Ohmori, Toru Fukumitsu, Iwaki Nishi, Ken Tachibana, Ken Takeda, Shin Koyama, Eijiro
Narita, Junji Miyakoshi, and Naoki Shinohara, “Tumor promoting potential and other effects
of ultrahigh frequency electromagnetic waves and intermediated frequency electromagnetic
waves using Bhas 42 cell transformation assay”, BioEM2020, Online, 2020.6.21-26,
Proceedings ID:34174

Yuki Tanaka, Kazuki Kanai, Ryosuke Hasaba, Hiroshi Sato, Yoshio Koyanagi, Takuma Ikeda,
Hiroyuki Tani, Shoichi Kajiwara, and Naoki Shinohara, “A Study of Received Power in
Distributed Wireless Power Transfer System”, 2020 IEEE AP-S/URSI, Online, 2020.7.5-10,
Proceedings TH-A5.3P.2

Xiaojie Chen, Xiang Zhao, Bo Yang, Naoki Shinohara, and Changjun Liu, “An improved 20 kW
S-band Phase-Locked Magnetron Based on Anode Voltage Ripple Suppression” 2020 IEEE
MTT-S International Microwave Symposium (IMS2020), Online, 2020.8.4-6, Proceedings
293-UZ288

Naoki Shinohara, “Novel Beam Forming Technology for WTP System to Flying Drone”, IEEE
Wireless Power Week 2020, Seoul, Korea, and Online, 2020.11.16-19, Proceedings
#1570623137

Mizuki Kataoka, Naoki Shinohara, and Junji Miyakoshi, “Evaluations of Induced Current in

Human Cells and Enhancement of the Incubator's Performance for Radio Wave Safety
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Experiments”, IEEE Wireless Power Week 2020, Seoul, Korea, and Online, 2020.11.16-19,
Proceedings #1570623672

Koki Miwatashi, Naoki Shinohara, and Tomohiko Mitani, “Design of Rectifier Circuit for
Wireless Power Transfer to Pipeline Inspection Robots”, IEEE Wireless Power Week 2020,
Seoul, Korea, and Online, 2020.11.16-19, Proceedings #1570623718

Seishiro Kojima, and Naoki Shinohara, “A 5.8 GHz Reconfigurable in-Phase Power Divider for
Microwave Power Transmission”, IEEE Wireless Power Week 2020, Seoul, Korea, and
Online, 2020.11.16-19, Proceedings #1570624590

Katsumi Kawai, Tomohiko Mitani, and Naoki Shinohara, “Design of High Efficiency Rectifier
Circuit for 920MHz Wireless Power Transmission”, IEEE Wireless Power Week 2020, Seoul,
Korea, and Online, 2020.11.16-19, Proceedings #1570623788

Mizuki Mase, Naoki Shinohara, Tomohiko Mitani, and Shotaro Ishino, “Study on Realizing
Simultaneous Wireless Information and Power Transfer by Using the OAM Mode”, Thailand
Japan Microwave Student Workshop 2020 (TIMW2020), Online, 2020.12.8

Mizuki Kataoka, Junji Miyakoshi, and Naoki Shinohara, “Evaluations of the Induced Current in
Human Cells for Radio Wave Safety Experiment”, Thailand Japan Microwave Student
Workshop 2020 (TIMW2020), Online, 2020.12.8

Koki Miwatashi, Naoki Shinohara, and Tomohiko Mitani, “Design of Rectifiers for Wireless
Power Transfer to Pipeline Inspection Robots”, Thailand Japan Microwave Student Workshop
2020 (TIMW2020), Online, 2020.12.8

Yuta Nakamoto, Naoki Hasegawa, Yoshichika Ohta, and Naoki Shinohara, “A Study on
Microwave Power Transmission System to High Altitude Platform Station Considering
Rectification Efficiency”, 2020 Asia- Pacific Microwave Conference (APMC), Online,
2020.12.8-11

Nobuyuki Takabayashi, Naoki Shinohara, Tomohiko Mitani, and Minoru Furukawa, “Design of
the Lightweight Rectenna Array for Microwave Power Transfer to a Small-sized Drone”,
2020 Asian Wireless Power Transfer Week, Taiwan and Online, 2020.12.16-18

Katsumi Kawai, Naoki Shinohara, and Tomohiko Mitani, “Development of a High Conversion
Efficiency Rectifier Circuit for 920 MHz Wireless Power Transmission”, 2020 Asian Wireless
Power Transfer Week, Taiwan and Online, 2020.12.16-18

Bo Yang, Tomohiko Mitani, and Naoki Shinohara, “Experimental of the Information and Power
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Tazuru-Mizuno, S. (2020). Fibre quality: Length and slenderness ratio of fibre adjacent to
small vessels of acacia mangium. Journal of Tropical Forest Science, 32, 4, 355-360.
doi:10.26525/jtfs2020.32.4.355; Kita, Y., Tazuru, S., and Sugiyama, J. (2020). Two
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AFEOIERTTIE, Sy va VRHEWMERZEREL TWD, 2y v UREAER &I,
WHERT O FERBA e > Z — ISR L AEFRBZORIKZ HIE L7265 2D v ira v (B
BE2Wr - PEERPRREMI, KEG— L —4H - BRI, FH AR, MERME - REEIL
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3. SV a ERHERAOHEHE |
B4, (ERAMEE) . Fuv-s NEH, BIENE

Pui Ying LAM (FR#A# %) : Introduction of new lignin, flavonoid and stilbenoid features
into grass biomass towards sustainable production of bioenergy and phytochemicals
Promoting the utilization of renewable resources such as plant biomass for the production of energy,
chemicals and materials can reduce the current global reliance on the uses of fossil resources, which
has resulted in numerous environmental and social problems. For various biorefinery applications,
lignin in plant cell walls is viewed as the major recalcitrance. Grasses, which are considered as
prominent plant biomass feedstocks, produce lignin compositionally and structurally different from
other plant lineages. Targeting and manipulating the grass-specific lignin features may serve as new
strategies to modify grasses for improved biomass utilization properties. On the other hand, plants also
produce a large variety of bioactive phytochemicals, such as flavonoids and stilbenoids, which confer

plants resistance towards environmental stresses. They are also beneficial to human health when
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consumed. Thus, plants engineered to produce bioactive phytochemicals with rare occurrence could
not only improve plant stress resistance, but also serve as sustainable sources to obtain useful
phytochemicals.

Here, we are developing new strategies to modify grasses, mainly through introducing new lignin,
flavonoid and stilbenoid features, for improving biomass utilization properties, accumulating useful

phytochemicals especially stilbenoids, and enhancing plant resistance to environmental stresses.
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SCHAEFER, Holger Christian (& #§ 7 A/ L ) : High-frequency measurement of the

mycorrhizal hyphal production and decomposition process in forests

Forests are the most significant carbon (C) sink to counterbalance the CO; emissions from human
activities. To estimate the current C sink of forests (net ecosystem production, NEP) a global tower
network has been measuring the C influx and efflux of forests. The interpretation and prediction of
NEP dynamics, however, additionally demand understanding of the processes that drive NEP such as

biomass production and decomposition.

Most forest plants live in symbiosis with mycorrhizal fungi which acquire soil inorganic nutrients
using extraradical mycorrhizal hyphae (EMH). In exchange for providing these nutrients to plants,
mycorrhizal fungi and their EMH are allocated up to 22% of the forest C influx, which makes them an
important pathway in the forest C cycle. The production and decomposition of EMH in field soils is
commonly measured per month or year. However, forest C fluxes change hourly and EMH are rapidly

produced and decomposed within days or weeks.

The purpose of this research is to develop a scanner-based soil observation system for the
measurement of EMH production and decomposition in forest soils per day and week. The system is
expected to be more affordable and time- and energy-efficient than currently available camera-based
systems. In the initial phase of the project, the capability of commercially available scanners to capture
EMH was tested by scanning stained EMH samples. Furthermore, scanner modifications for field use
were made. After assessing the disturbance effect of the scanners on EMH in the soil, long-term studies

are conducted.
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(1) Methane in stems of living and dead trees

1. Research team

Leader: EPRON Daniel (Kyoto University, Graduate School of Agriculture)

Collaborators: TAKAHASHI Kenshi (Kyoto University, RISH)
SAKABE Ayaka (Kyoto University, Graduate School of Agriculture)
NISHIMURA Hiroshi (Kyoto University, RISH)
DANNOURA Masako (Kyoto University, Graduate School of
Agriculture)
ASAKAWA Susumu (Nagoya University)

2. Abstract

The role of trees, in addition to that of the soil, must be considered in the methane budget of
forests. This requires a more mechanistic understanding of transport and production processes in
tree stems because the current lack of knowledge hampers any effort to model and upscale methane
dynamics.

The objective of this project was to develop a method to measure methane concentration within
the stem of trees to be used in combination with a stem chamber to relate the rates of CH4 emission
to concentration using a diffusion model.

We successfully developed and tested a prototypes of stem gas sampling devices and measured
the methane emission by tree trunks of five major species at the Ashiu experimental forest from
August to December.

On four species (itayakaede, yachidamo, mizunara, and tochinoki), we found significant methane
emission, especially on large trees at a height of more than 1.5 m while lower emission was often
recorded at lower position along the trunk. We began to test the hypothesis that stems of four of
these species are home to a microbial community comprising methanogenic archaea by extracting
DNA from heartwood samples and amplified the gene coding the coenzyme M reductase subunit
alpha (mcrA), characteristics of methanogenic archaea.

On the other hand, one species (sugi) showed low methane emission despite the well-documented
presence of water-soaked heartwood, an anoxic environment favorable to methanogenic archaea. We
will investigate if this species accumulates soluble phenolic compounds that would act as antibiotic
substances against methanogenic microbes.
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When we tested our stem gas sampling devices on a tree at the campus, we roughly estimated,
after accounting for the dilution, that the concentration of CH4 within the heartwood was well above
1%. The device will be duplicated this winter and installed next spring in 20 trunks of the species
listed above.

Our perspectives in the continuation of this project are to estimate wood porosity from gas and
water fraction, in relation to the anatomy on radial sections of wood, and to develop a model of
radial diffusion of CHj4 in the trunk. We also aim to scale-up trunk CH4 emission at tree and stand
level via species-species relationships between CH4 emission and the height of measurement or the
stem diameter.
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(1) International collaborative study on atmospheric turbulence based on simultaneous
observations with the MU radar and small unmanned aerial vehicles (UAV)
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Research Institute for Sustainable Humanosphere, Kyoto University seek
applicants for “Mission Research Fellows” from the public

The Research Institute for Sustainable Humanosphere, Kyoto University is seeking applicants for the

mission research fellows, as described below.
As a Joint Use/Research Center in the field of Humanosphere Sciences, this Institute defines, from a

global viewpoint, the regions and spheres vital to human existence- involving “outer space”, “the

atmosphere”, “the forest-sphere” and “the human living environment”- as the humanosphere, and
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strives to explore and develop innovative interdisciplinary fields that provide “scientific diagnoses and

technological solutions” regarding this humanosphere.

Mission research fellows are young researchers who belong to the Institute’s Center for Exploratory
Research on Humanosphere and work on exploratory/fusion research projects relating to the five

missions with the aim of establishing Humanosphere Sciences.

Before starting the “3rd Midterm Targets and Plans of National Universities” in 2016, RISH
reconsidered the roles of its current missions, expanded the four missions, and defined a new mission.
Outlined below are the five new missions set for expanding new interdisciplinary fields of the
humanosphere through amalgamation of the four spheres - “outer space”, “the atmosphere”, “the forest-
sphere” and “the human

living environment”

Mission 1: Environmental Diagnosis and Regulation of Circulatory Function

To develop predictions of environmental change, such as global warning and extreme weather events,
Mission 1 diagnoses at-mospheric conditions by highly sensitive radar and satellite measurements. This
work elucidates material transport and ex-change mechanisms between the atmosphere and the
biosphere, including the pedosphere. To establish a fossil fuel-independent, biomass-based sustainable
energy production and utilization system, this mission views the humanosphere from a material cycling
perspective. Research projects include investigating the biological functions of plants and microbes in

biomass produc-tion and cycling using techniques such as metabolic engineering.

Mission 2: Advanced Development of Science and Technology Towards a Solar Energy Society

Mission 2 aims to develop technology for advanced solar energy conversion by means of microwave
technology, biotechnology, and chemical reactions. We study the direct conversion of solar energy into
electric and electromagnetic wave energies, as well as the indirect conversion of solar energy into
highly functional materials via wood biomass, a carbon fixation product of photosynthesis. Mission 2
intensively focuses on the conversion of solar energy to highly functional materials, which includes an
understanding not only of basic humanosphere science but also of how total systems are implemented

in the humanosphere.

Mission 3: Sustainable Space Environments for Humankind

The aim of Mission 3 is to advance research for the understand-ing of space and atmospheric
environments and their interac-tions with the human living environment-sphere and the for-est-sphere
by using satellites, space stations, sounding rockets, ground-based radar, and computer simulations.
This mission also aims to respond to the societal demand for the utilization of sus-tainable space
environments by deepening our understanding of the fluctuations in radiation belts and geomagnetic
storms due to solar flares and by proposing measures to tackle threats from space, including potentially

hazardous space debris and asteroids. For example, we study an engineering approach to prevent as-
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teroid impacts on the Earth, as these events cause severe dam-age. This mission not only deals with
understanding and utilizing space environments, but it also emphasizes the maintenance and
improvement of space environments for daily human life, as well as interactions with the atmosphere,

the forest-sphere, and the human living environment-sphere.

Mission 4: Development and Utilization of Wood-based Sustainable Materials in Harmony with

the Human Living Environment

Mission 4 aims to develop a sustainable, renewable and coop-erative human living environment by
constructing a novel social system based on wood-based resources. To create harmony be-tween nature
and human activities, this mission focuses on hu-man habitation by examining biologically-based and
sustainable materials, the architectural function of structures and the hu-man habitability of these
structures. Technologies with low en-vironmental impacts are possible if the structure and function of
these bio-resources is well understood. Our research is directed towards the development of these
technologies throughout the carbon life cycle, including the manufacturing, modification, use, disposal,
and recycling of wood-based materials. The principle of this mission is to unify state-of-the-art
technologies in en-gineering, agriculture, biology and anthropology through wood and material
sciences. This mission is designed with creativity in mind and will be conducted through the
development of novel ideas and thinking. Nonetheless, ancient knowledge and tech-niques will still

play an important role in this mission to uphold a safe and pleasant environment on earth.

Mission 5: Quality of the Future Humanosphere

Rapid expansion of human industrial exploitation has brought drastic changes to various aspects of the
humanosphere, which threatens human health and the circumstances necessary for a safe and secure
life. The purpose of Mission 5 is to take effective measures, based on the achievements of Missions 1
to 4, to harmonize human health and environmental issues, establish a society independent from fossil
resources, maintain a space infrastructure that supports the human living environment, and contribute
to society by creating a renewable wood-based civilization. In this way, Mission 5 aims to improve of
the quality of the humanosphere in the future. This mission is based on collaborative research activities
carried out from 2011 to 2015 as  “Frontier Research on the Sustainable Humanosphere” , which is
an institute-driven top-down project studying the five main themes for human life by means of

humanosphere sciences.

For details, see the RISH website http://www.rish.kyoto-u.ac.jp/?lang=en

Application Guideline for Mission Research Fellows, Research Institute for Sustainable Humanosphere,

Kyoto University

e Positions available: Mission research fellows: a few (employment will start on April 1%, 2021)
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e Location: Uji Campus,Kyoto University, Gokasho, Uji City

e Application period: December 10, 2020 to January 14, 2021 (17:00 Japan Time)

o Eligible applicants: Those who have acquired or are definitely scheduled to acquire a doctorate by

April 1% of the academic year of selection, and who have no full-time job.

e Term of office: April 1%, 2021 to March 31%, 2022 (Although the term basically ends on March 31%,

2022, it can be extended if a post is secured after assessment of the research results. The longest 2

years.)

# Applicant must contact your host-researcher in RISH about your research project in advance

of application.

e Application documents:

(a)

(b)
(c)

(d)
(e)
(®
(8)
(h)

Resume (attach your face photo): applicant’s name, birthday, age, academic history, job
history, e-mail address etc.

Specialized field, related mission. Give one project title you are proposing.

List of research achievements (original papers, books, patents, other) and a maximum 3 reprints
or copies of major papers

Outline of past research activities (in approx. 800 words)

What you want to achieve in research (in approx. 400 words)

Research plan (write specifically in approx. 1600 words)

Names and contacts of references (2 persons) regarding the applicant’s research and personality
Host-researcher (in RISH)

e Submit application documents to:

Administration Office, Research Institute for Sustainable Humanosphere, Kyoto University
Gokasho, Uji City, Kyoto 611-0011, JAPAN

(Write “Application documents for mission research fellow enclosed” in red on the front of the

envelope. If using postal mail, send by simple registered mail.)

o Contact: Prof. Naoki Shinohara (rish-center@rish.kyoto-u.ac.jp)

¢ Employment conditions:

(a)
(b)
(©)

Status: Hourly staff (Research Staff)

Payment: 1,900-3,900 yen per hour

Work schedule: 20-30 hours per week, 3-5 days per week (excluding Saturdays, Sundays,
national holidays, year-end and New Year holidays, and Foundation Day). Work schedules are

subject to negotiation.
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(d)

Social insurance: Health insurance, employee's pension insurance, employment insurance,

workmen's accident compensation insurance

(e) Allowance : Commuting allowance will be paid according to the payment base on Kyoto

e Other:

University

(Other allowances, bonus compensation, retirement benefits will not be covered.)

The application documents you submitted will be used for recruitment and selection

purposes only.

These documents will not be disclosed, transferred or lent to any third parties without due
reasons.

Please note that the application documents will not be returned to you.

Smoking is prohibited in any indoor and outdoor areas of the Kyoto University campus,

except for designated smoking areas.
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2-2
256" Regular Open Seminar (2020 Jul. 29)

Title : Forests as a self-sustainable ecosystem — significance of leaf decomposition
Speaker : Ryosuke Nakamura (Mission Research Fellow, RISH Kyoto University)

Related RISH mission : Mission 1 (Environmental Diagnosis and Regulation of

Circulatory Function)

Abstract :

There is a wide consensus that forests are key in climate change mitigation, but we still have
much to learn about how plant-microbial-soil interactions contribute to self-sustainability of
forest ecosystems. In this talk, I will outline what we know about decomposition of dead leaves
by microbes that is crucial for understanding of the self-sustainability of forest. I will highlight
my work on Mt. Oe in Northern Kyoto, where natural ecosystems established on the rock that
contains high concentrations of heavy metals such as nickel provide a perfect opportunity to
investigate how leaf decomposition interacts with various environmental stresses (heavy metal
toxicity, poor nutrient condition and low water availability in the soil). Here, I will report that
slow decomposition of dead leaves from trees could delay cycling of nutrients in the ecosystem
established on the rock with high concentrations of heavy metals, but trees are able to manage
their lives in such a harsh environment in a manner that differs by species. The knowledge we

gain from Mt. Oe could also be used for phytoremediation technologies to collect hazardous

substance in the contaminated soil.

Fig. 1 Photos from fieldwork on Mt. Oe, Kyoto. Forest ecosystem established on serpentine rock
that is characterized by small trees owing to severe environmental stress (left).
Decomposition experiment with various substrates (green tea, cellulose filter, coffee filter)

to investigate the ability of microbes to decompose organic matter (right).
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257" Regular Open Seminar (2020 Sep. 16)

Title : Biosynthesis and bioengineering of flavonolignin (tricin-lignins): a unique
cell wall component in grass biomass
Speaker : Pui Ying Lam (Mission Research Fellow, RISH Kyoto University)

Related RISH mission : Mission 5-2 (Establishing a Society with Reduced Dependence

on Fossil Resources: Plants, Biomass, Energy, and Materials)

Abstract :

Grasses are potent biomass resources for the sustainable generation of biomass-based fuels
and materials due to their high growth rate and biomass productivity. However, biorefinery
processes such as production of fermentable sugars from plant biomass are hindered by lignins,
a major component in the plant secondary cell walls. Understanding lignin structure and
biosynthesis may facilitate bioengineering and molecular bleeding approaches for reducing
lignin recalcitrance and improve the biomass utilization processes. The biosynthesis and
structure of grass lignins are substantially different from those of lignins in other typical
vascular plants (i.e., dicots and gymnosperms). Relatively recently, it was discovered that grass
lignins uniquely incorporate a flavonoid tricin, apart from monolignols, canonical lignin
monomers commonly found in all vascular plants. However, not much was known about the
enzymes involved in tricin biosynthesis, functions of tricin-incorporated lignin (tricin-lignin or
flavonolignin), and how manipulating tricin biosynthesis impacts cell wall chemotype and
biomass utilization properties in grasses. Here, I summarize our recent findings on
identification of tricin biosynthetic genes and characterization of their loss-of-function rice
mutants with emphasis on their cell wall chemotypes and biomass utilization properties. Rice
mutant deficient in flavone synthase II (FNSII) produced lignins devoid of tricin and heterologously
incorporated with a non-canonical flavonoid monomer, naringenin. A novel apigenin 3'-
hydroxylase/chrysoeriol 5'-hydroxylase (A3'H/C5'H; CYP75B4) involving in both 3" and 5’-hydroxylation
steps crucial for tricin biosynthesis was identified, and its mutant lignins were likewise depleted in tricin and
incorporated with non-canonical apigenin monomer. By contrast, the close homolog of A3'H/C5'H, flavonoid
3'-hydroxylase (F3'H; CYP75B3), appeared to contribute insignificantly in tricin-lignin biosynthesis but was
the major 3'-hydroxylase for the parallel biosynthetic pathway leading to the formation of soluble flavone C-
glycosides. On the other hand, rice mutant deficient in 5-hydroxyconiferaldehyde O-methyltransferase
(CAIdOMT) was depleted in both tricin-lignins and the canonical syringyl (S)-lignins, suggesting its
bifunctional roles in both tricin and monolignol biosynthetic pathways. All these tricin-depleted mutants
displayed improvement in biomass digestibility. As the tricin biosynthetic enzymes are highly conserved in
grasses, they might serve as potent molecular targets for bioengineering to improve biomass utilization

properties for biorefinery applications in other grass species.
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Fig. 1 Proposed tricin and monolignol biosynthetic pathways in rice. Enzymes characterized in

this study are labelled with different colours.
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2-5
259" Regular Open Seminar (2020 Sep. 30)

Title: How to develop sustainable wood-based materials?
Speaker : Kenji Umemura (Professor, RISH, Kyoto University)

Related RISH mission : Mission 5 (Quality of the Future Humanosphere)

Abstract :

Wood-based materials are regarded as sustainable and environmentally friendly materials and are
indispensable as materials for building and furniture. The production of wood-based materials is expected to
increase in the future according to FAO. Since the wood-based materials basically consist of wood elements
and adhesives, the sustainability efforts for these raw materials are important in considering the sustainability
of wood-based materials.

Global forest area continues to decrease in recent years, and 178 million hectares disappeared from 1990
to 2020. The disappeared area is equivalent to 4.7 times of the land area of Japan. There is concern about the
further decrease by influence of excessive deforestation and climate change. Therefore, positive utilization
of non-wood plants is desired. In particular, agricultural wastes are expected as alternative raw materials from
the viewpoint of effective utilization of biomass. Actually, potential production of agricultural wastes such
as straw, stalk and bagasse is very huge.

Adhesives greatly affect physical and mechanical properties of the wood-based materials. Large
quantities of various synthetic resin adhesives derived from fossil resources such as formaldehyde-based
resins are being used in wood industry. In recent years, breaking away from dependence on fossil resources
has become an important global issue. Considering various global efforts, reduction of the use of synthetic
resin adhesives is desirable. In fact, wood and adhesive industries are very interested in bio-based adhesives,
and some companies are beginning to use them. Bio-based adhesives have been researched for a long time.
However, conventional bio-based adhesives have sometimes complicated preparation, low adhesion
performance and high dependence on fossil resources. Therefore, development of novel bio-based adhesives
with simple preparation, high adhesion performance and low dependence on fossil resources is required.

Our laboratory has been developed wood-based materials using agricultural wastes and novel bio-based
adhesives. The potential of the wood-based materials will be introduced based on the results of physical and

mechanical properties.
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260™ Regular Open Seminar (2020 Oct. 21)

Title : Metabolic engineering of yeast for production of artepillin C, a plant-

derived bioactive compound in Brazilian green propolis
Speaker : Ryosuke MUNAKATA (Assistant Professor, RISH, Kyoto University)

Related RISH mission : Mission 5 (Quality of the Future Humanosphere)

Abstract :

Plant-derived metabolites have enriched human life as medicines, nutrients,
pigments and so on. Estimations say that plants produce 200,000-1,000,000 kinds of
metabolites, many of which are remained to be exploited due to their low and variable
quantities in nature. To overcome such problems, recently synthetic biology-based production
of plant bioactive molecules in microorganisms has been rapidly developing.

Propolis is a resinous honeybee product showing a variety of bioactivities such as anti-
obesity and anti-oxidation effects, which are exerted by metabolites derived from plant tissues
which honeybees collect in propolis production. However, the concentrations of such bioactive
metabolites are highly variable by various natural factors such as the conditions of plants and
the performance of honeybees, being a serious problem of quality control of propolis and related
products. Artepillin C is a main bioactive ingredient in Brazilian green propolis that is one of
the most major propolis type and globally commercialized.

In this study, we tried synthetic biological production of artepillin C in budding yeast
using biosynthetic genes of this molecule (Munakata et al, Commun. Biol. 2019). First, we
performed identification of (a) gene(s) responsible for the prenylation reactions of p-coumaric

acid, which have been genetically unrevealed so far.

A transcriptomic approach of Artemisia capillaris Medium components
(Kawara-yomogi in Japanese), an Asteraceae Glucose Phe"y'a'a”'“e

medicinal plant species accumulating artepillin C, pheny|a|amne Yeast cell
found a prenyltransferase (PT) gene, AcPTI.

Biochemical analysis indicated that this gene o A/CPR S COOH
product catalyzes the stepwise transfer of two pCoumar,c

prenyl moieties to p-coumaric acid to yield aetd Arteplllm =
artepillin  C. AcP7T1 and pcoumaric acid DMAPP

biosynthetic genes were co-expressed in a budding caon DMAF’F’
yeast strain, resulting in production of artepillin C \ ?T;Upamn

(Fig. 1). Optimization of this production system Fig. 1. Metabolic design of an artepillin C-

producing yeast strain

A budning yeast strain producing artepilin C was
created using AcPT7 and p-coumaric acid-
biosynthetic genes (PAL, C4H, and CPR).

would enable a stable supply of the wvaluable

molecule in the future.
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2-7
261 Regular Open Seminar (2020 Oct. 28)

Title : Biomaterial processing by utilizing the hierarchical structures of wood.
Speaker : Soichi Tanaka (Assistant Professor, RISH, Kyoto University)

Related RISH mission : Mission4 (Development and Utilization of Wood-based

Sustainable Materials in Harmony with the Human

Living Environment)

Mission 5 (Quality of the Future Humanosphere)

Abstract :
The biomaterials have increasingly been researched in terms of high functionalization and of
improvement (or stabilization) of performance. Representative biomaterial as such is the
cellulose nanofiber (CNF) for example. The method of producing such material has a common
process; the plant as a raw material was broken down to the smaller pieces at first, and then
the pieces were reconstructed and bonded to each other. In such a process, however, it takes
much energy to produce the useful biomaterial. This is the critical problem for realizing the
sustainable and renewable society and the cooperative human living environment. To obtain
the biomaterial with higher performance in lower energy, not only the biomaterial itself but
also the process to produce it should be intensively researched. Thus, I have been researched
on the high-performance biomaterial processing with the least breaking down process.

Wood is one of the most important biomaterials in the world and has great physical
properties and fine hierarchical structures produced for supporting trees and for migrating
water and nutrient. Thus, the key to produce the high-performance biomaterial is to utilize
the fine hierarchical structure in the processing as well as in the final product. In this seminar,
a new impregnation technique and a new forming technique for wood will be introduced as the

structure-utilized processing.

Fine hierarchical structure

Biomaterial with
hierarchical structure
remained

Processing by utilizing
structure anEI properties

Key techniques

1. Impregnation
New
Chemical liquid permeation
promoted by water hammer

High performance

+ Physical
+ Mechanical

High functionalization
(in the future)

2. Forming
New
Molding in low load
by electron beam irradiation

\ /
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2-9
263rd Regular Open Seminar (2020 Nov. 25)

Title : How genes and growth conditions alter grass biomass for biochemical and
thermal biofuel processing
Speaker : Laura Bartley, Ph.D.
Associate Professor, Washington State University
2019-2020 Visiting Associate Professor, RISH, Kyoto University

Related RISH mission : Mission 5-2 (Establishing a Society with Reduced Dependence

on Fossil Fuels)

Abstract : Biomass from terrestrial plants, mostly consisting of cell walls, can be converted
into fuels and chemicals to reduce fossil fuel dependence. Both biochemical and
thermochemical biofuel conversion processes can be made more efficient by optimizing
biomass composition. In a first example, we have identified acyltransferase enzymes
responsible for incorporating phenolic acids into grass cell walls. Increasing acyltransferase
expression changes cell wall composition and in some cases improves accessibility of cellulose
for breakdown to sugars to be fermented into fuels by microbes. In another example, we have
found that transgenic manipulation of switchgrass cell walls to reduce phenolic acids and
syringyl lignin, improves thermal fractionation of switchgrass during fast pyrolysis. In a
third example, we are examining natural variation of switchgrass biomass composition as
induced both by genetic variation and growth location. Across ten sites representing 14
degrees of latitude, biomass composition varies significantly, but without a simple latitudinal
pattern. We found 121 genomic regions (quantitative trait loci, QTL) that control
forage/digestibility compositional traits. Of particular interest for biofuel production, about
40% of the QTL have consistent effects across all sites; whereas, the remaining QTL vary, in
some sites having no effect or even antagonistic effects depending on sites. The results
inform strategies to optimize biomass composition for particular conversion platforms across

plant growth ranges.

T Biomass Pr
S o s
A\ #coumaric acid s
HO'
o :
o.
ch/ \ "OH
A ferulicacid
Ho'

Fig. 1 Strategies to improve
biomass for biochemical biofuel

production (top) or

thermochemical biofuel

production (bottom) by

A Environment

changing (A) phenolic acids,

~
R

o,

General

A syringy

unit (S)

lignin monomer ratios, and
understanding environmental

effects on composition.
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2-11
265th Regular Open Seminar (2021 Jan 20)

Title : Searching for genes underlying a variety of phenotypes using genetic
resource of chickens
Speaker : Tatsuhiko GOTO (Assistant Professor, Obihiro University of Agriculture and

Veterinary Medicine)
Related RISH mission : Mission 5 (Quality of the Future Humanosphere)

Abstract : Genetic control of livestock production is major concern for enhancing food
production in the world. Since chicken is well known as the most important meat and egg
producers, elucidating genetic mechanisms will provide some benefits in future livestock
industry.

From several decades ago, genotype-phenotype relationship has been investigated in chickens.
Nowadays, next-generation sequencer (NGS) is available even in individual research groups.
Therefore, some interesting findings of genotype-phenotype relationship easily can be found.
In this talk, I will show brief overview of genetic mapping study and some remarkable
examples of genotype-phenotype relationship in chickens. Moreover, I will introduce future
researches planned in my Lab by indicating characteristics of many kinds of Japanese

indigenous breeds of chickens.

1 2 3 4 5 6 7 8 9 10
@ ® ] o
P o o
SIS x WW st LY
|

P Male P Female : B . 1112 13 14
A '
S/W * S/W 8 = .
15 16 1.7 18 19 20 21 22
F, Male FiFemale:_ 0 o T

SIS WMW  SW  SWE
WIS WIS WAW W/

WIS SIS WwW/S WW
F, Female (n > 400)

23 24 26 27 28 )
@ Main-effect QTL

e B Epistatic QTL

0 & N

Genotype-phenotype relationship

Fig. 1 Genetic mapping for understanding genotype-phenotype relationship using F2
population based on two chicken breeds, which are Oh-Shamo (Japanese Large Game) and
White Leghorn.
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2-12
266™ Regular Open Seminar (2021 Jan 27)

Title: Production and decomposition of mycorrhizal fungal hyphae in hinoki

cypress forests
Speaker: SCHAEFER Holger (Mission Research Fellow, RISH Kyoto University)

Related RISH mission: Mission 1 (Environmental Diagnosis and Regulation of
Circulatory Function)
Abstract:

Forest carbon (C) sequestration is a significant counterweight to the C emissions from
human activities to the atmosphere and, hence, integral to mitigate climate change.
Understanding of the drivers of the forest C cycling and sequestration is, therefore, important.
Most forest plants live in symbiosis with mycorrhizal fungi which use extraradical mycorrhizal
hyphae (EMH) to acquire soil inorganic nutrients such as nitrogen (N) and phosphorus (P). In
exchange for providing these nutrients to plants, mycorrhizal fungi receive up to 22% of the
plant-assimilated C and, hence, become a major pathway for plant-assimilated C in forests.

The production and decomposition of mycorrhizal fungi and, in particular, EMH has been
studied at more than 150 forest sites. However, most of these sites were in cold-temperate
forests where trees associated with ectomycorrhizal (ECM) fungi. In contrast, our
understanding of the EMH production and decomposition in warm-temperate forests, where
arbuscular mycorrhizal (AM) fungi often dominate, is limited. In this talk, I will outline the
results of two recent studies in warm-temperate forests of hinoki cypress (Chamaecyparis
obtusa), an AM tree species (Fig. 1). In the first study, evidence for the close coupling of EMH
production to the C assimilation of hinoki cypress trees was shown. In the second study, a rapid
decomposition of EMH in hinoki cypress forests was shown, with an initial half-life of only 10
days. Both studies highlight EMH as important drivers of the C cycling in warm-temperate

forests of AM trees and indicate the need for further study.
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Fig. 1: Extraradical mycorrhizal hyphae (EMH) as drivers of the C cycle in hinoki cypress forests.
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11/16 (Mon) 09:00-12:35 (UTC00:00/EST19:00/PST16:00)

09:00-09:20

Jacob Bortnik & Yoshiharu Omura Opening talk

01-1 09:20-09:43

Jyrki Manninen Recent Observations of KHF-VLF Emissions

01-2 09:43-10:06

Richard B Horne Propagation of EMIC Waves and the Origin of pcl Pearl
Pulsations

01-3 10:06-10:30

Lunjin Chen Propagation Characteristics of
Transmitter Signals in the Magnetosphere

01-4 10:45-11:07

Yoshiya Kasahara Collaborative Study on Plasma Waves Simultaneously

Very Low Frequency

Observed by Arase and Van Allen Probes
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01-5 11:07-11:29

Rajesh Singh Lightning Discharges Induced Ionospheric Perturbations
during Severe Weather System

01-6 11:29-11:51

David Shklyar On the problem of whistler wave packet reflection from the
ionosphere and exit to the ground

01-7 11:51-12:13

Oleksiy Agapitov The parameters of whistler waves effective for wave-—
particle interactions in the outer radiation belts: the recent Van Allen
Probes and THEMIS findings

01-8 12:13-12:35

Morris B. Cohen Advances in D-Region Remote Sensing with VLF/LF and
Masive Public Data Availability with WALDO

11/16 (Mon) 21:00-24:15 (UTC12:00/EST07:00/PST04:00)

02-1 21:00-21:22

Aleksandr Ukhorskiy Van Allen Probes Mission: a Remarkable Journey and
Discoveries in Earth’ s Radiation Belts

02-2 21:22-21:45

John C. Foster The Impenetrable Barrier: Suppression of Chorus Wave
Growth byVLF Transmitters

02-3 21:45-22:07

Allison N. Jaynes A Four-Belt Structure in Earth’ s Van Allen Belts

02-4 22:07-22:30

Jean—Francois Ripoll Pitch angle scattering of radiation belt electrons
by whistler wavesduring a quiet period oderately perturbed by substorm
activity

02-5 22:45-23:07

Shrikanth Kanekal Radiation Belt Response to Interplanetary Shocks
During the Declining Phase of Solar Cycle 24: Van Allen Probes
Observations

02-6 23:07-23:30

Yoshizumi Miyoshi Wide energy electron precipitations by chorus waves:
Arase—-EISCATcoordinated observations

02-7 23:30-23:52

Ondrej Santolik Multi-Point Measurements of Whistler Mode Waves in the
Outer VanAllen Belt

02-8 23:52-24:15

Daniel N. Baker Wave-Particle Interaction Effects in the Van Allen Belts

11/17 (Tue) 09:00-12:15 (UTC00:00/EST19:00/PST16:00)

03-1 09:00-09:22

Kazuo Shiokawa A review of recent observations of magnetospheric ELF/VLF
waves by the PWING ground-based stations at subauroral latitudes with
conjugate satellites

03-2 09:22-09:45

Drew L. Turner Multipoint Insights on Magnetopause Losses, Energetic
Particle Injections, and Sources of Outer Radiation Belt Electrons

03-3 09:45-10:07

Toshi Nishimura Role of Plasma Density for Chorus Modulation and Diffuse
Aurora

03-4 10:07-10:30

Satoshi Kasahara Strong Diffusion of Energetic Electrons by Equatorial
Chorus Waves in the Midnight—-to—-Dawn Sector

03-5 10:45-11:07

Jay M. Albert Two Fundamental Models for Nonlinear Wave—Particle
Interactions

03-6 11:07-11:30

Mark Golkowski Modeling of Whistler Mode Propagation and Wave-Particle
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Interactions

03-7 11:30-11:52

Andrei Demekhov Frequency Dependence of VLF Chorus Poynting Flux in the
Source Region:THEMIS Observations and a Model

11/17 (Tue) 21:00 - 24:00 Poster Gallery RoomA 214
RoomB 2044

11/18 (Wed) 09:00 — 12:00 Poster Gallery RoomA 214
RoomB 2244

11/18 (Wed) 21:00-24:15 (UTC12:00/ESTO07:00/PST04:00)

04-1 21:00-21:22

Yuto Katoh Simulation Study of Nonlinear Properties of the Whistler—-Mode
Chorus Generation in the Magnetosphere

04-2 21:22-21:45

Xin Tao Determinant role of field line inhomogeneity in the chirping
direction of chorus

04-3 21:45-22:07

Yoshiharu Omura Particle Simulation of Plasmaspheric Hiss

04-4 22:07-22:30

Masafumi Shoji Computer simulations of nonlinear interactions between
EMIC waves and ions in the inner magnetosphere

04-5 22:45-23:07

Quanming Lu Two—dimensional general curvilinear particle—in—cell (gcPIC)
simulation of rising—tone chorus waves in a dipole magnetic field

04-6 23:07-23:30

Chris Crabtree Bayesian Identification of Chorus Sub—Packets from the
Van Allen Probes

04-7 23:30-23:52

Wen Li Typical properties of whistler mode waves in the Earth s
plasmasphere and plumes and their global effects on energetic electron
loss

04-8 23:52-24:15

Yuri Shprits Ultra—Relativistic Electrons in the Earth’ s Van Allen
Radiation Belts

11/19 (Thu) 09:00-12:15 (UTC00:00/EST19:00/PST16:00)

05-1 09:00-09:22

Bruce T. Tsurutani The Detection and Consequences of Coherent
Electromagnetic Plasma Waves

05-2 09:22-09:45

Jacob Bortnik Dynamics of High—Energy Radiation Belt Electron Fluxes in
the Inner Magnetosphere and Their Relation to Solar Wind Driving

05-3 09:45-10:07

Craig J. Rodger Magnetic Local Time - resolved Examination of Radiation
Belt Dynamics During Substorm Cluster Activity

05-4 10:07-10:30

Suk-Bin Kang Ring Current—Radiation Belt Interaction  Through
Electromagnetic Ion Cyclotron Waves

05-5 10:45-11:07

Naritoshi Kitamura Direct Measurements of Two—Way Wave-Particle Energy
Transfer in a Collisionless Space Plasma

05-6 11:07-11:30

Xinlin Li On Relativistic Electrons in the Inner Belt and Slot Region:
Inward Transport and Cosmic Ray Albedo Neutron Decay (CRAND) versus
Various Wave Scatterings and Atmospheric Collisions

05-7 11:30-11:52
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Frantisek Némec Contrasting Quasiperiodic Emissions at Small and Large
Radial Distances
05-8 11:52-12:15
Maria Usanova Cross—Frequency Wave Observations During Geomagnhetic
Storms with MMS

11/19 (Thu) 21:00-24:15 (UTC12:00/ESTO7:00/PST04:00)

06-1 21:00-21:22

Guan Le MMS Observations of Poloidal and Toroidal Field Line Resonances
06-2 21:22-21:45

Qiugang Zong Magnetospheric Response to Solar Wind Forcing: ULF Wave -
Particle Interaction Scenario

06-3 21:45-22:07

Weichao Tu mplementing Realistic ULF Wave Mode Structure 1in the
Quantification of Radial Diffusion Coefficients

06-4 22:07-22:30

Kanako Seki Radial transport of relativistic electrons through
interaction with the ULF waves in the Earth’ s inner magnetosphere

06-5 22:45-23:07

Xu-Zhi Zhou Rolled-up structures 1in relativistic electron energy
spectrum: evidence for nonlinear ULF wave-particle drift resonance

06-6 23:07-23:30

Khan—-Hyuk Kim A Case Study of Transversely Heated Low—Energy Helium Ions
by EMIC Waves in the Plasmasphere

06-7 23:30-23:52

Lianghai Xie Twisting of Magnetic Field Lines in the Ionospheric Flux
Tube by Differential Compression

11/20 (Fri) 09:00-12:15 (UTC00:00/EST19:00/PST16:00)

07-1 09:00-09:22

Evgeny. V Mishin The Turbulent Plasmasphere Boundary Layer: Wave-—
Particle Interactions

07-2 09:22-09:45

James Burch Plasma Waves Observed in Electron Diffusion Regions by MMS
07-3 09:45-10:07

Gerard M. Chanteur An Optimal Algebraic Approach to Multi - Spacecraft
Field Analysis

07-4 10:07-10:30

Huishan Fu Whistler waves around magnetic reconnection X-line

07-5 10:45-11:07

Takanobu Amano MMS Observation of Nonthermal Electron Acceleration
Associated with High-Frequency Whistler Waves at Earth’ s Bow Shock

07-6 11:07-11:30

Frederick D. Wilder Whistler-Mode Waves Associated With Magnetic
Reconnection at Earth’s Dayside Magnetopause

07-7 11:30-11:52

Masahiro Hoshino Preferential Ion and Electron Heating during Magnetic
Reconnection

07-8 11:52-12:15

Seiji Zenitani Electron physics near the X-line in asymmetric maghetic
reconnection

11/20 (Fri) 21:00-24:00 (UTC12:00/EST07:00/PST04:00)

08-1 21:00-21:22

Iku Shinohara MeV electrons observed at the plasma sheet boundary

08-2 21:22-21:45

J anos Lichtenberger Severe Erosion of the Plasmasphere or Notch or
Something Else?

08-3 21:45-22:07
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Mark A. Clilverd Towards Developing a Nowcasting Solar Flare Capability
Using Subionospheric VLF Radio: Addressing the ICAO Call for Global
Aviation
08—4 22:07-22:30
Yusuke Ebihara Nonlinear Wave Growth Analysis of Whistler-Mode Chorus
Generation Regions on the Basis of Coupled MHD and Advection Simulation
of the Inner Magnetosphere
08-5 22:45-23:07
Yoshiharu Omura Generation mechanism of lower band and upper band
whistler—-mode chorus emissions in the inner magnetosphere
08-6 23:07-23:30
Konstantinos Papadopoulos Active Experiments in the Inner Radiation Belt
08-7 23:30-23:52
Gura Ganguli Harnessing the Dual Nature of Plasma Turbulence in the
Near—-Earth Space Environment

23:52-24:00
Yoshiharu Omura Closing
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(R Bnik)
13:30-13:40 MUL — & — - FRiE KA L — & —ILFFH O Bk
MUL— & —/FRiE KRR L — 2 — 3R - RIS ERZE R (LA

13:40-14:00 YMCHEHBLIMEIN (2015/2017) (281} 2 A~ N T M ER R ORHE A 2k & EIEE)
ARAE — (JAMSTEC) -+ ¥ H Al — (FBSLK) - (HEFH « K (L #F K (JAMSTEC) -+ Dodi Ardiansyah + Urip
Haryoko * Noer Nurhayati (BMKG, Indonesia) * Reni Sulistyowati * Fadli Syamsudin (BPPT,
Indonesia)

14:00-14:20 A~ k7 BERIEERIC T DB B 2 b Uik itk L — & — 8L 5
JINIE Y F (LR -« 1L p R (MBRAF) - Awaluddin: Arief Darmawan-Albertus Sulaiman (BPPT,
Indonesia) « FF LIy (HUERAF - 5L K EFHTF)
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ESARIET « FREFE - AT a0 « BRI — (JAMSTEC) - B IRizf (B R) « SKILF I (JAMSTEC)

14:40-15:00 ZAHyHFREEIE 12 81F B ELIRIC K 2 IRE OBLH]
V&R Hk T « #8 0 V2 (BURRISH)) « Richard Wilson (LATMOS/IPSL) - 3XKEFIEHL « $5K)E T (JAMSTEC)

15:00-15:20 YMC-BSW2018 TR S 4L A > R o B Ec T 54 VA B)
FREPRLUL « $AANE T - ATt « Il #— (JAMSTEC)

(& #ELsEZR)

15:30-15:50 TUGONET ' 12 ¥ = 7 b DIFERIE & F DLFIZ DN T

i@)@ﬂﬁﬁﬁf)(%klsm - W B E (WhfF) - HEfd e A4 (44 KISEE) - R E =] (JUKICSWSE) « EEFE (T
RILH

15:50-16:10 @illla 7 v MIB#EHT AT a7 AN R B—a R EZHE 7 o7 F OB
BJNFEHL « AT CGROKRISH)

16:10-16:30 NICT activities on space weather research and operation in Asia

Kornyanat Hozumi * Mamoru Ishii  Takuya Tsugawa * Michi Nishioka (NICT) * Pornchai Supnithi
(KMITL, Thailand) + Punyawi Jamjareegulgarn (KMITL PCC, Thailand) * Sittiporn Channumsin
(GISTDA, Thailand) * Tharadol Komolmis (CMU, Thailand) * Donekeo Lakanchan (NUOL, Laos) * Win
Zaw (YTU, Myanmar) ¢ Mamoru Yamamoto (RISH, Kyoto Univ.) * Susumu Saito (ENRI) ¢ Yuchi Otsuka
(ISEE, Nagova Univ.)

16:30-16:50 MUL — & —|Z & 2 FBHERE TSELR o & HH B HET
R - EERp - LA (RURRISH)

16:50-17:10 GAIAE T /L & DFERIZIANT I2RET T A~ RT3 alb—va O RE
oLz - FRILFEZE (RUKRISH)

17:10-17:30 Synthetic aperture radar and ground observation of ionospheric disturbances
over Japan
Hiroatsu Sato * Jun Su Kim (DLR, Germany) * Yuichi Otsuka (ISEE, Nagoya Univ.)

9H15H

(R RIRIEZ)
10:00-10:20 T A ¥ —IZ X D088l - gl o7 ey VEgs=4Y
FIfRE - SRR - BEBA G K)
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10:40-11:00 N> 7T F 2 228 DXHERLE L —F —8LH
FHECEGEMRET) - FEMGENREAE) - FXEHT GERH) « THREE(BRKHET) - fEx
A (EMKHET)

11:00-11:20 7= b HALERIZ IS 1T 2 BE[EI U O GSMaP - Hh_E R K Gt bhiik
B HE N (BBSLK) « FAARIEZ (BFSL K « JAMSTEC) « L. Trinh-Tuan (/. A BFEK) « T. Ngo—Duc + T.
Truong—-Duc (V= hF L EJHBREER)

11:20-11:40 L PEEREAFHERTUCBIT 2BEME T 7 24 U —3
HEMAT (REAR SR - B2 E JuKBLE)

11:40-12:00 2019/20204E4&Z= DG IMFEE D 11 FIBMFRIT DO\ T
IR - EER 2 OLRBEER) - )13 CRORPEBE)

(B F{ILEZ)

13:00-13:20 475 =i _E o> EE R 42 7 2B T 15 0 B R IR

LA (U KRISH)

13:20-13:40 Study of the ionospheric scintillation and plasma bubble structure by using
EAR and multi-constellation and multi—frequency (MC/MF) GNSS receiver

Acharaporn Bumrungkit « 2582 « Pornchai Supnithi (ZEFfiiEAF)

13:40-14:00 FRIE ARG L — & —I2 X B20194F 123 D485 B AR o> 5 BiEPE 210

EARBAE T - BEILTEZE - LA (RUKRISH) « ffE Kornyanat (NICT)
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14:00-14:20 Equatorial plasma bubbles and midnight brightness wave interaction over a low
latitude station

M. Sivakandan - Y. Otsuka (ISEE, Nagoya Univ.) - T.K. Ramkumar (NARL, India) * P. Ghosh
(ISEE, Nagoya Univ.) *S. Sripathi (IIG, India)

14:20-14:40 Occurrence feature of plasma bubbles during geomagnetic storms using long—term
GNSS-TEC data
AR R - BRI « KM — (4 KISEE) - EJIeih, - PEREARE (NICT)

(B #BRTE2)
14:50-15:10 FARRRRIZ I D R RE & 1 EEds KO E22 o JaE & O BILR
AR « ex Rlgk— « LIRDEE - SR EN] CRBRE 1 K)

15:10-15:30 GNSSFAE X v F U=/ B LT~ T4 X —% A58 EZ2 D KIRKFZEMEZEH OB
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15:30-15:50 A2 hBRIFEGRICKE S L—F—A R =V a3 T T Y X LAOB%
FFT SR GrOKRISH) - PaATHER] (E SCARHAE) - A D9S2 GrORRTSH)

15:50-16:10 MUL — & — % F\ 7= DDMA-MIMOLIH i 5
FA B - 4% 032 GXKRISH)

16:10-16:30 BHIRIFIZIIT D L — & —fiHT I & & AMeDASEIHIIE & D Lk
TEEEE - IGRE (BIRKRAFET)

16:30-16:50 #IEOMZEEEARIEE TZE SN2 EHEELRREROM L — & —8Ll & O Ll EE
HFREZ « W2 O3 - BHER - BEES - 5784 (ENRT)
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December 22 (Tue)
01:00UTC(10:00JST)- Opening Ceremony
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Chair: Hiroyuki Hashiguchi

Opening address and introduction of RISH activities

Masato Shiotani

Director of Research Institute for Sustainable Humanosphere (RISH), Kyoto University

01:30UTC(10:30JST)- Session 1

Chair: Mamoru Yamamoto

Influence of QBO-MJO Connection on The Turbulence Variations in The TTL Observed from|
Equatorial Atmosphere Radar

Arlif Nabilatur Rosyidah, Nurjanna Joko Trilaksono, and Noersomadi

Observations of turbulent mixing in Tropical Tropopause Layer (TTL)
Momoko Hashino, Hiroyuki Hashiguchi, Richard Wilson, Shinya Ogino, and Junko Suzuki

Short Vertical-Wavelength Gravity Wave Activities in the Upper Troposphere Lower Stratosphere
Observed with Global Navigation Satellite System Radio Occultation under Different QBO Phases
Firas Rasyad, Tri Wahyu Hadi, and Noersomadi

02:50UTC(11:50JST)- Session 2

Chair: Kazufumi Yazaki

The Role of Subterranean Termites on Microplastics Transport in a Terrestrial Ecosystem

Siska Anggiriani, Hiroki Yabumoto, S Khoirul Himmi, Dodi Nandika, and Tsuyoshi Yoshimura

Result Summary on the Researches of Fast Growing Platinum Teak Wood

Wahyu Dwianto, Danang S. Adi, Dwi A. Pramasari, Eka Lestari, Teguh Darmawan, Adik Bahanawan,
Yusup Amin, Dimas Triwibowo, Prabu S. Sejati, Subyakto, Mohamad Gopar, Sudarmanto, Betalini S.
Hapsari, Witjaksono, Ratih Damayanti, Junji Sugiyama, and Akihisa Kitamori

Development of colorless wood by two-step delignification with maintaining natural hierarchical
structure

Yoshiki Horikawa, Rino Tsushima, Hirano Seiya, Kurei Tatsuki, Keiichi Noguchi, Satoshi Nakaba,
and Ryo Funada

03:50UTC(12:50JST)- Short Poster Presentation — Elevator Speech
Chair: Suyako Tazuru

05:30UTC(14:30JST)-07:00UTC(16:00JST) Poster Session

07:15UTC(16:15JST)- Session 3

Chair: Tatsuhiro Yokoyama

Upgrade of equatorial plasma bubble simulation toward coupling with GAIA model
Taichi Komoto and Tatsuhiro Yokoyama

Ground-based calibration method for pure rotational Raman lidar profiling atmospheric temperature
Yoichiro Fujita, Masanori Yabuki, Hiroyuki Hashiguchi, Toshikazu Hasegawa, and Eiji Takeuchi

The characteristics of atmospheric gravity wave at Tomohon - Indonesia
Sefria Anggarani, Tri Wahyu Hadi, and Septi Perwitasari

DDMA-MIMO observation with the MU radar
Tomoya Matsuda and Hiroyuki Hashiguchi

December 23 (Wed)

01:00UTC(10:00JST)- Session 4
Chair: Kenji Umemura
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Evaluations of Induced Current in Human Cells for Radio Wave Safety Experiments
Mizuki Kataoka, Junji Miyakoshi, and Naoki Shinohara

Assessment of the native predator and parasitoid biological control complex on the brown marmorated
stinkbug (Halyomorpha halys)
Matthew T. Kamiyama, Tsuyoshi Yoshimura, Kenji Matsuura, and Chin-Cheng Scotty Yang

Lignocellulose Decomposition by the Wood-boring Beetles, Nicobium hirtum (Coleoptera: Anobiidae)
Ni Putu Ratna Ayu Krishanti, Takuji Miyamoto, Izumi Fujimoto, Yuki Tobimatsu, Toshiaki
Umezawa, and Tsuyoshi Yoshimura

Geometric Morphometric Analysis of Coptotermes spp. Head Capsule Shape: Demonstrating the
Convolutions of Termite Pest Determination in Indonesia
Bramantyo Wikantyoso and Tsuyoshi Yoshimura

Research of finding whether buildings designed in Japan can be built in America
Zhao Jianchi and Isoda Hirosi

02:40UTC(11:40JST)- Closing Remarks
Presentation of Oral and Poster Awards

Closing Address
Hiroshi Isoda
Vice Director of Research Institute for Sustainable Humanosphere (RISH), Kyoto University
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SATREPS

conference

The Project for Producing Biomass Energy and
Material Through Revegetation of Alang-alang
(Imperata cylindrica) Fields

The 438" Symposium on Sustainable Humanosphere and
The 11 Flagship Symposium of Tropical Plant Biomass

Prof. Kenji Umemura wyoto uniersity
l;;lllﬁztt:in:a ?)flggﬁngf:r!:llsos‘c biomass for the production N oVem be r 1 7, 2 0 2 0

Prof. Bambang Subiyanto wry
. Culting edge technolggies in bio}:nass Venue Emﬂomg
ZOOM WEBINAR YoulITD)

conversion and utilization in Indonesia
LIVESTREAM

Update of SATREPS ct by:
pdate o project by 2 Bge Deadline for Abstract
020

Prof. Toshiaki Umezawa PESI R
Project Leader, Japan side Oct | Abstract
Kyoto University 2020 | Announcement

Prof. | Made Sudiana 1 Nov | Full Paper Submissions
Project Manager, Indonesian side 2020 | Poster & Video Deadline

Indonesian Institute of Sciences
1 7Nov | Conference
2020

Topics 1: Des | Paper Review

@ Fertilizer application 2020
@ Conversion of degraded land fo farmland

@ Molecular breedihg of grass biomass _planrs ] 1 Ma Proceedings
@ Environmentally friendly lignocellulosic materials 2021 Published
Topics 2:
- Megh!fure andaf??iﬁm. tb'l;fmgrof o~
0 mﬁ'};ﬂdeﬁgﬁﬁi il " Free for All Participant
. ecosystem restoration and ecosysfem
ettt and Poster Presenter

® Energy and renewable materials

® Food technology, and food microbiclogy
® Forestry and forest management Sy e,
® General biology, and plant diversity i Regisiraan and All Submissions

® Plant breeding and molecular genetics ® o
Registration
Contact Person :

_ bit.ly/Registration5thSatreps
Rizmoon N. Zulkarnaen (+62 85725934138)
Mahat Magandhi (+62 81218752163) All articles and posters will be published in proceedings online

am;ﬂ;gc?émwmm:cawwmamaomnxmms,m https://publikasikr.lipi.go.id/index.php/satreps

~ -~ SATREPS 9
E_}J : e \

Scrence and Technology Research Partnership for Sustainable Development Program

(@rief_nr.z020
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The 5th SATREPS Conference, Producing Biomass Energy and Material through

WIS Revegetation of Alang-alang (/mperata cylindrica) Fields

ZA v (The 438th RISH Symposium and The 11th Flagship Symposium of Tropical Plant
Biomass)
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SATREPS 7' m v = 7 & A v FX T RERE (LIPI) EHFEITED TWDH, AR T A
T, F7eYz/ PORRERESEZ N, BRERTRRERER~DOZRE 6 BT,
#%%% L AWM BRENE~DEEIM . SA A~ AEMOBRE, KRR A BN A F~

AR OBREE [T T2 SRE 21T L L b, ABROFENCET DA T o T2,

B & BLIKR 7
Pz

W7 VT OFEMIKERI M TIX, 757 7 (Umperata cylindrica) 728 Z & 55 &4
DEFHEDEFENLS HALTEY . FRHITHM - ElE U CoORHANREELE STV
By A v KX TEEERE (LIPI) | HESKRZFOILE CTHL Y #LA TV A JST-JICA SATREPS
oor s T, g%%&%%%ﬁ%“%ﬁvxéﬁﬁ%kLTﬂ%#é:&%E%k
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L7ze EISTEROJICAOMYERE L OB R EIT 72, BRI, LIPIANA 1 ¥—
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ZREMEA~DEIAL) . LIPI A 47 7 ) v P —WF22aT « s RAEFEE (7 71
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(#ﬁfmjiﬁb3wﬁ%ﬁ$ﬂ@ﬂ4ﬁvx%%@%ﬁ)@ﬁ%&%ké%@ﬁ%%@
PEAE L, BR ISEETo, 707 NOWERICEETANAE LR IG L LT,
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08.30 - 09.00 Registration
09.00 - 09.05 Opening
09.05 - 09.10 Welcoming Speech from project leader, Dr. R. Hendrian, M. Sc.
09.10 - 09.15 Speech from LIPI, Chairman of LIPI
09.15 - 09.25 Opening Speech
Prof. Dr. Bambang Permadi Soemantri Brodjonegoro,
Minister of Research and Technology/National Research and
Innovation Agency
09.25 - 09.30 Speech from JICA
Mr. ITO Keisuke, Deputy Director General, Economic
Development, JICA
09.30 - 09.35 Speech from JST
Mr. KOBAYASHI Osamu, Director, Department of International
Affairs, JST
09.35 - 09.40 Group Photo
09.40 - 10.00 Keynote Speaker I: Utilization of lignocellulosic biomass for
the production of sustainable materials
Prof. Kenji Umemura, Kyoto University, Japan
. . 10.00 - 10.20 Keynote Speaker II: Cutting edge technologies in biomass
a7 7 A conversion and utilization in Indonesia
Prof. Bambang Subiyanto, Indonesian Institute of Sciences,
Indonesia
10.20 - 10.50 Discussion
10.50 - 11.10 Update of the Project for Producing Biomass Energy and
Material Through Revegetation of Alang-alang (/mperata
cylindrica) Fields (Japan)
Prof. Dr. Toshiaki Umezawa, Kyoto University, Japan
11.10 - 11.30 Update of the Project for Producing Biomass Energy and
Material Through Revegetation of Alang-alang (/mperata
cylindrica) Fields (Indonesia)
Prof. Dr. I Made Sudiana, Indonesian Institute of Sciences,
Indonesia
11.30 - 12.00 Discussion
12.00 - 12.15 Video Display (Poster presentation short talk)
12.15 - 12.55 Poster Session 1
12.55 - 13.10 Discussion
13.10 - 13.45 Poster Session 2
13.45 - 13.55 Discussion
. - Nz
. IIIF!+ W\ %EE Efj&j;%@ﬂ_ ﬁ¥gggﬁ
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< ZEWFDO T AN F —Ab, HRHEGHEY) O S EASMA, KB ERKE O RIAER Y 2 7
2325 D S 72 BT B 6 %2 L AR KE D 7= 0 D [ERR I [FRFF ICHL D fHLA T B, RS
BEREAS L E e o T PRS2 N v a s it Yy AL RTIC, 774 MR 24, A4
VEAYT, wL—vTICEKE L, H ASEAN oREWNRFEEr bRy Y =2 T A
AL 72, OB 2 BRFAEINA 7 ~—v = vl L LT, H ASEAN IS5 D4 =27
T 4 7 X B Rk rTRERRFS ICBA T 2 FFRITFFC 2 HEtE 3 % & & B I1c, ASEAN I N o BEHEAfF5E
PEBE & o CLEG Y 70 8 45 % Rt L. RIFSE O R % 4 ASEAN GEENC S RIICE S & 5, C
NI X Y, ASEAN HUS O BB O FRE % il 3 2 /TR 225 L. fhAFEEE 2 s ¢ 2
& &b, FNBER N GECEREREES & D1 ) 28 U CH ASEAN Rl RERAFS IC Hlik 3
%,

AFEITIE. oD 5 b [HYER - EVLHRIE] IR 29774 +
P osEE & FLFRFSE 2 R AR & DI LT v B, 2020 EFEI, 4 VK
7 - HRBOLFEMIE 7w 777 L & LERLERE 7 2 775 L JASTIP-NET T, X 4 -4
VEATT-HAR, TAR-Z2A-HAD 2 OO T v 7T L FEEL, B A F < 2F]
B3 2 SLERFE 2 H#EE L 72, JASTIP Yo = 7 b & LCRAtA L 72 & A E 7 RREH iR
FJT (NSTDA) -LIPI-AE B e O FE 7' 1 77 7 Lt 7 A AENLKRY, HEKFE T A
F—BUT2EWEFE, Rl A F—REEFERI 2 N2 €L e-Asia 7m v = 7 b & LTIt 2 %
JELCHY, B 3E2H 26 HIC e-Asia 7u P =7 + [H b7 F CINEREEY OGS4
FYVT774F )= DAV IA VT = ay TRBEL, IIEREZRIEL 72,

2020 £ 3 H 26 HIC JASTIP 0#EEZARE A v 74 VIEXCHEL. H 7 = — X7
fEFED JASTIP DR Z#RIET 5 & L bic, JASTIP-NET OfRFHEZ hE L, 5% D%
BB & aam L 72,
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2. HhERFREREXICEEEE MR AT SLFICEAT AR TRZR

LD EFRHE BT

19964F LUK TEERAAE 2 DR % HAE L 7- B SRR E IR O Frfe iy 7 22 2E L FIH ) % B
L. HARZAMRE S O MLRRS 7S X 2 RKERIEAICE T 2 4 QiiE(E2 A v P A2 T
Blbt e O CcEML T & 7z, FFEFEIZPRITEE 2> TR T L7228, 18FELIRE S 5]
gAY = 7 FREE IR L CTHFHEE & oFEFRSHEE M L <& 2, &
bbb, EFREMRERT A TAVvEZ—=Ivvav7uay s bEIRD, FRIFEERIR
Lo/ m—"VCOET v 77 & [ M o F8 2 s T st e il | 72 &
TH 5,

20086 H17~20H. 2009FE1HIH~15HIC, A v FA>T&E (Vv 7B, A<+ 7
B, AV ~=vxvE) T, Wil S 13, LIPI Biotechnologyfff 5t ® Enny
Sudawamonatiffit: & & b ICHEEHEKRE v & —, JICAK 7 4 AT X ) —VEFET Y
Ty N AT = VAEERY HCE T 2 ERINEZIT - 72,0
20088 H27~30HIC, =L —>7 « N - & = v 7 Vil DKoshii Hybrid Plantation

(KHP) #ticds T, EAHESE S IRLIPEYM BT - FiF= = » | Sulaeman Yusuff#
24 & dLFEc, TACT AINICEF 2 T VHORMEZFEML 7z, 72, 5] &H
%, 8A3I~9A3HIK~YL =T « _FvE: sh~y FEVAREICEWT, FEX VYN
— e HICRARIC BT 20 7 VHOREZIT - 7=,

I 20094E 11 H6 H~7 HD 2 HE. A~ F 5 E Pekanbaru OMEZ Y 7 v KT, &
VIR ABEANEOIC Y 7V RFICE T, EFBEITENSEA L o T3 7 —ovL
COE 7'm 77 4 [HEFEER G OFEZ Bis s stils] o —B & L <. Riau
Biosphere Reserve 7w = 7 MICBHT 5 I —7 4 v 7 &fTv, BRE L RBFOFMNICIHIT 72
LHFERFEOBEICO VTR L 72, BIic, 201042 A 19 H~20 Ho 2 Hi#, A<+ 7
B Pekanbaru OMFEZR Y 7 v XA Nic) 77 KRFEICEBWT, Za—"1 COE 7u 7
Lo—BL LT, YT vV =2 avy 7% L, RiauBiosphere Reserve 7u vz 7 + %
B I ST R R 2 B 2 7e & BREL L R O FAIC 1A T 72 AR RFE D HESR IC DO
Cafam L 72, Riau Biosphere Reserve 7’1 =27 i G-COE 7u 77 D4 = %74 7
3PHIC X VBN LFREMFETON T 5, FHkoNA F~ ZFiE, ARERRHFE. LU
DREFE 2 ECTFE Y OSCHBLAETTFE S ESR, VT v RFICE W TYHEZ Ty 27 D
7 — 2 ay 752010 4F 10 H 20 HIChHilfE 2, BdERB O A v F4 v 7, HROIIEH
DEE V| IEFREEGEROIER S N,

¥ 72, 2008 fE£LLF%, Humanosphere Science School (HSS) & RE L 7-HiHbiEF«R % 966 L
TWwb, T, BB ER L CTE MR R LR ICGETT % i, HFAMOFH
B fk o L FIIFFED —~JERE~EH S 2 L ZHNE L2 D TH S, 2010 FEE XA
Y AT TOHY v~ XRFEICEHEWTHSS2010 %, 2011 F IR FE 7 v K » B¢ HSS2011
ZHIE L. R XD EFOEE S LR ERAE 2SN S & O HTFIEE & D&z
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To7ze AV FALTH0E 150 AOEFHIEE - FELSINL. BRERE - fdkly: -
KRER: - RKABEREAICBE T 2 oSk 2 G 5 L & bic, R EEmIC XY [4
FERY ] ORECESY ZEHBT 528 hot,

5T 2011 4RED b 12, HSS & it ERRAEFERY: > v Ry 4 (ISSH) &5, H
K-A v FATHEOEES X OEFIERIC X 2 EFEREICET 2 TRRR DL 2
\7. 2012 41X Humanosphere Science School 2012 (HSS2012) - The 2nd International
Symposium for Sustainable Humansphere (The 2nd ISSH) & @ L, HSS2012 & [EEFIC The
2" ISSH & B L 720 BESATEA v FA LT « Ny Fymlic, BHR-A v F Ao 7T HED
HFREE~DEHFHEEERLDITON, BENGZERTHRZAERELAL TV,

2013 4EF£ 11X, Humanosphere Science School 2013 (HSS2013) - The 3rd International
Symposium for Sustainable Humansphere (The 3rd ISSH)% 4 ¥ F 4> 7 « A< b ZED X
VINVRFACB TR L 72, %72, BVFPEREMR O R UAERFE BRI IZ, AR - )
SRRMEIEADB AR TH B 2 L b, HEDTICERDOE AL ¥ F A TR R v &
v o 2AA ZHROTRIRE) 2 MEAE BEIR e LCREBL (201349 HX Y 2014 42 A
¥ ). BRI O M 7 FE BRI R & HEGE L 72

2014 FEECTIE. B S A A < R AEEFHICBE S 2 G RIMTE 0 Bl & L CoFER %
AV FA TR L HE Tl 72, ThbbE T, T 7 v T 7 VHEIFOREERIE & R
NAF= ZEEMMPICL T, 4 v v TREER & LRI 7V — 7 % R LS AT &
D 72, Z D72 ITHFEREE O DHTEE OV 26 4 3 A 25~26 HITHZ PR 27 4 6 A
25~27T HiCA v AL TRIFBEZFM L. 4 ¥ FA L TRI¥BRET v XY - 25 F 8z (2
BRI 2 5 FEANEANE BB KA - ~T - A7 4 7THELL L LR HGE %
I IC AN G2 EA, ZOFRER R 2 £ 2 L FESRE 2 R L 72,

2015 fEFETIE, ERDMIFERERICE D Z A v P4 o T RIERE & 4LR CIRE L 72 B e
FIROMAEREIC L 2 M 2R3V F =L =T U TUAEICET 2 ERLFRVITE - K
JFBFEER 7 v o = 7 PFgEAS, (EWE) BIEAETREMERE (JST) /7 (i) ERR )i

(JICA) D HhERBUS RS IS E SRR B A1 7' v 77 20 (SATREPS) o —Bi & L TR
ANz, 2015 FEIFEERFUABCH O, 4 v P A TRSBEOTFEHE & LFEITFE O FEM
FHENCEE T 2 Rtz T, WIENE ORI Z IRE L 72, % DR, ISt OREIEHE Z /ERK & 3
% (Minutes of Meetings) OFAH] (AL 27 49 A 25 H) . WFZEsHsrmEIc B3 2 503%
#F % (Record of Discussions) Dffififs CERK 27 45 12 A 14 H) & %% E (Memorandum
of Agreement) DOfffifh CERL 2841 H 8 H) %5 T L. 2016 FE2 & OWFFLHILE IC AT
T i€ DR AT L 72,

2016 FEETIX. EVETRBERIE OMARBIC X 2 N4 A~ AT AL F — b~ T ) TAERE
B3 2 EBER LRI SE - BURBHFERE) 7' m o~ = 7 P IgE0s, IEZUERIN G 2 0 | ISR iGE) 2365
s, FK284F6H10~11HICJST D JASTIP 7uz 27 bDy VRIS L%k
LIPI L HfE L 72, oW TR 28 7 H 20 H~21 HIZ 2 1F T, KA T — i T SATREPS
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¥y A7 =742 % LIPL LA L, SATREPS 7'm e = 7 + Offge 2k Ak ic
DWTEEE L, & 5T, PA284E 11 A 14 Hic, SATREPS 7m ¥ = 7 + OYIFEE DK
Bt SEINR, AT B WTE 1A SATREPS 2 v 7 = L v 2 — B FE R R O fif
AREIC LA, F~v R AL F— iﬁk%ﬁﬁlﬁl@— 56 7 mEENTHAERE Y 7 v 7
Yy TRV L) RRMEL, BlEREE, B 15 H~16 Hicld, FT—ricknT
Humanosphere Science School 2016 (HSSZOl6) + The 6th International Symposium for
Sustainable Humansphere (The 6th ISSH) % JASTIP Jx O* SATREPS & o g, 7o —
EFHEBERL= Y P EOBEICTHEL, xS0 T4 —EAT 4V IILED T,
2017 R Tl BVERBERREOMAEREIC X 2 M A= R px ¥ =t =T ) TR
B3 3 ERSLFIFSE - BURBARIER) (SATREPS) 7'm v x 2 MiffgE% 4 v F A v TR
B (LIPI) & kfcEMEL 72, B 29 4£ 7 H 19~21 HiC JST @ JASTIP 7u s =27 D
v#HRY v L (The 2nd Asia Research Node Symposium on Humanosphere Science)
ZHAE L. 28D LIPL i OS W% 57, £72. SATREPS 7r o= 7 M 5 HA
NFLEROCEFMEEDF v 5> T 4 €T 4 v L LT, LIPL iF52% O 2 a4AlIC i &
BRAEEREICB 3 2086tk 1 F—% /v — "\ WAFERBREM= v F & omEICCTHIEL
2o TbbH, FRK 2947 H 18 HiZ, 1st Sustainable Development Seminar (SDS), 10
H 13 H% 2 [0 SDS, 11 H 16 HZ: 3 [81 SDS, ¥ 30 4 3 H 8 H%S 4 [0l SDS % [#fe L 7z,
Ioic, P29 F 11 A1 H~2 Hic» <, K=\ T Humanosphere Science
School 2017 (HSS2017) + The 7th International Symposium for Sustainable Humansphere
(The 7th ISSH) % £ FBIWFFCATEME. JASTIP 2 UF SATREPS & 0L, 7'm — LA f7HE
BEML=y P EOBMEICTHREL., 4 ¥ FA& v THlOEFIEE & EEICHT 5 F v o8
VT A—ENT 4 v IICBDz, £, BHD 11 A 3 Hic The 3 JASTIP Bioresources
and Biodiversity Workshop “Synergy of ASEAN Countries and Japan for Sustainable
development” and the 2" Humanosphere Asia Research Node Workshop toward Sustainable
Utilization of Tropical Bioresources % & = — L IZC LIPT & M L7z, X Hic, FRk 29 4
uﬂ1&475gs&mm%fuylﬁr@%zig@&%ﬁﬁé%%m\?%mﬁmf
% 2 [a] SATREPS 2 v 7 2 L v A — B i Be i O A REIC X 2 N4 A~ AT A L F —
APE L BREENIE — (5F 358 IRy v RV T 4, 5 8 M AN THAERE 7 7 v 7'y v
TrviRYy L) eRfEL. LRI OHEEICS D -, KT, FK 30 £ 1 H 15 HiC
JASTIP Workshop Package 3 Bioresources and Biodiversity Meeting Progress and Future
Plant Z8v ¥ 2ev v b LIPL RE (FBERER) oSMo T, Hig7 & 7 it semt
TS TR L7z, 723, SATREPS 7u ¥ = 7 FMITRTIE, 4 ¥ F AL TRIZERA =T — 1
MEYEN D b Ly 7FRERE 2 5 aR O R EEFIRE & L CUEEH N L T & 72, PR 29
FRICIE, MG SHLEA 72 Z &2 HFEEROP 30 £ 3 A 21 Hic, Ny vy
Y v LIPLRE (G . JICA ¥ % 2 2 HEFTEMRE. 152 ¥ v 2 HARKMAE
PR CEHLEMOBER O T, M52 E L X227 Lk, ZONEITL 0B 7L Xic
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Lo THUE X L7z,

2018 FFRE VL. WEAERE I 2 hex . (EWE) FREABANIRERERE (JST) /7 (M) ERRm I
1 (JICA) o HiBRBUGIE G E BB A Bl /1 7 7 777 2o (SATREPS) 4T 0B fi e
HFROMEAREIC X 2 4 AR AN F—L~F Y TALREICEY 3 EERILERE - K
BRI 70 Y = 7 Vg% 4 v A o TRERE & FeE o L 72, 2 L <, LFEfFZER
HA IS EIEED =0 o HEE 12 8] (N1 3 TE) CFK3 04£5H13~17H (f
FEfth) . PR3 04E7 H 1~5H (MEEfth) ., 3 04E7H 3 0~8 H5H (TE¥. BA),
EHR30FESHLI9~24H (HERD), FK3 0FEIH18~22H (BA), k3 049
A24~30H (M, /MR, FER30FET0H15~20H (MEEft), 30411
H19~24H (M), FR30FE12H15~18H (B, PR3 1FE1H7~1
2H (fE¥, mA), FK3 1HF1H1 3~15H (M, #AH), PR3 14F£2H1 8~2
2 H (MR, MR, MR ] fTOiFgefitEicSo /-, £z, FR3 0FE 1 1H2 2HIc, K
FEOBRRES 2N A v F A TREER R 7 — a3 T8 3 5] SATREPS =
V7L VA -BIERIEEFEOEAEREIC L B AN AT R L F — L L BB N —
GBI RBHATHERFB 7 5y 7y y Ty v R Yy L, B3 7 6HEFEY v EY Y L)
B L, RN AOHER L o T MR ICE T 2558 % T o 72, 51, FK3 0410
A18~19HICAXyChlfExh-EFEMIHTEMED HSS (553 8 4 mI4FHRE vk
Y L) S L, SATREPS B#H O KR HOHEERZ T A v F 4 o THIOWEE -
HEANDF XN T4 =T ARy T A MOz, oI, £7-, FK3 0E4H19
HEOFK3 04E1 2 A2 7 Hic, HBHFEATICE VT SATREPS OHE 7'v 77 L o—B
& L CHBERIEE R 2 I J-— [Sustainable Development Seminar (SDS)] % Bifi L HAH]
EHTMRE EFE~DF X N T4 —F 4 Ruy TRV FEBDz, hBEINLDOWRIL.
R EHEERAE 7w — NV EFEBRE =y o7 ry 2 b & LChEHE L CHEE
LCTWw3,

AR OMIEE LT, 77 v 7 7 VHEFICE T 282 REHNE L, KA AR A4 F~
ANEY DY 77 kv — ZDIRNT & EFRELY = v R T 5 A AREE N A A~ 24l
DY FBREICET 2% % iz, chL DR - HIENNDOFLRHETHKERT 2
Libic, FEENDO¥S - LV RY T LTHREL,

T 7o, HHAEREICHI EHEE Y AT LT AL RIRREEH 2 L 2 KRB AR — 7
4 INFK—FOMREEHED, 24— I AT AT ZOHREKEEFERE LCHY, 72 Vg%
BEA L LEREREAOIEREE T o7z, b, YAH L2 LDL v FMREVEEICD W
THRVYF T IV TR P27, thRFEEICm T 7- REMZE & o 2D 72,

2019 FFREIE, BIERLICT 2 hex . (EWF) FRARIRRERENE JST) /7 () ER %
% (JICA) o HiERBUEHUE T IGE PR R A Biffiin S 7 7 777 20 (SATREPS) 4T 0 2\ i e
FIROMEAEREICX 2 M dF~A T AV F—b~T7 ) TULEFEICEET 2 FERILEFFE - B
JHBHREB 70 Y = 7 PFEE 4 v F > TRVERE & JLE e L 72, JLRRFE sl OF
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ISR E D 72 DR ZIE~ 3 0 [\ (KN 3 [ENE &) [P 3 144 H 3~ 1 0 H (i,
Rt Rft) . BFTE 6 H1 6 ~2 0H (M), HfTHE 6 H2 6~7 H5H (e,
MRt R . HFTHET7 H3 0~8 H o H (M. Mfifh), HFICFEIH22~29H

(Mg, MR, SFRUCHETO0H 23 ~10H3 0 H (HgEE, MR, At SFICHET 2
A15~18H (M., MF), SM2E1H12~16H (54, DM2HE2H10~1
4 H (Mg, R, R 708) ] fTOifHEEIc S0 7z, £ SADTHFEL1I 1H 1 9~2
0 Hic, FEREMSE S %I, EFEFEITICE W T 4B SATREPS 2 v 7 2 L v A —
B EREIROMEAREIC X 32 54 w2 A0 F—AFE L BRENE - (51 0 [HEE A
IMAEFRE 7 7y 7y y 7o vRY T L, H4 0 6 BAEGFEY YRV T L) L. BF5E
NE DR L o AMEICBE T 251 &2 To 7. I, HATHFE 1 0H 2 8~2 9 HIC
R I — LV CHAfE & N BN RT EMED 9th HSS (554 0 9 [MIA7ERE s v Ry v o) icdt
fEZ L. SATREPS B 0 KR H R 2TV A v VoA o THIOWISEE - FE~DF %
NRET A =T A4RAYy T AV MCBD, 6, £72, HAUCHES H 2 2 H R OPSHITTE
1 1H19HIIC, HFFEFTICE T SATREPS OHE 7w 77 L 0—B & L CHIBRBULGE
i+ I J— [Sustainable Development Seminar (SDS)] # Bf# L H A FiF5e#H & £
NDF XNV T 4 =T ARB Y TRV FMICEDT,

ARl oML e L. 77 v 7 7 vHFICE T 282 & B L L, KA 2B F =
ANEY DY 77 v m — RDIENT & EFEEV Y = v /T 5 A A REVEN A A~ ZHEY)
O TERBICET 2MEEZ —Eitw 7z, o ORRO—FITFwmCTART % & HIcEHNA
NOERFETHKE LT,

2020 FFREIE. BUERLICT 2 ek . (EWD) FlARAhiREERE (ST) /7 (i) ERRG 5
# (JICA) o HiERBUE SN IGE PSR A Rdfm /1 7 77 Z 2 (SATREPS) 42T o Eiii e
IR OMEREIC L 2 N4 R AV F—b~7 ) TAEREICET 3 EEILFRPIZE - K
JBHFIEB 7 0 Y = 7 PIFSE R A v F A > TREEBE L SLEICHEE L 72, L2 L, AREEL,
COVID-19 ML RKDOFEIC L ) A v FA T TEMLAEL TE b o7, ZNIfb Y,
Zoom % F\» 7z b H (&3 & AN I L. TFE4T A2 L e ist oiER 2T 720 %
oo WMI2H1 1 H 1 7HIC, KEEOKRRESZHA, Zoom & w7 EfEaiki i
TH¥5 5[ SATREPS 2 v 7 =L v A - EEFEOMEREICL 2 N[ A~ A3 F
— AL REERE - CE1 1MEBVEATHEFEB 77y 7y y 7Yy v RY v L, 54 3 81
AFEEY RV Y L) RRIfEL. ITRNEOWER Lo T REICE T 25 A To 72, &
Hic, HHI34E3 H 2 3 HIC Zoom ZHWw/ziEfEi#E#ER IC X b, SATREPS O0¥(H 7' v 7' 7 4
D—Br & L CHUBRBIEGRE + I 5 — [Sustainable Development Seminar (SDS)] #FfiE L
HARME FHEE L FE~DF X ST 4 =T 4 _ay T XY MIBD 2, {ERONHE S
HNICHABEOSMFEZGFTEH Y, a v AR ER D ERHEER A7 22wk 15—
B IZ A CTH D LEZLN D,

AR DRFFE L LT, 2020 SEE IR T T v 7 7 vEIFICE T 32 RKEME L, KB4
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IRANA = 2@ DY 7 e v — XD L @Y = v [T 5 A ARl
A=AV D FEMEICET 2% 2 @D 72, 2o DR —HITRIHFE AR
T L HICHERFTRKRL o, 72, 2020 FESHIFELELICH ZHE, KM 7/ 2o
— 2L LT, AANAN— L@ a— b ATICEH LMK ZED T3, 51, @
BINBIC X 2 REANA A~ Z2DLAEBNRICE WT, BOMBREL T v e TIRERE D
BRz#H~7-, 7vE=THRERIZ, 300~400°CTH AL, 400~500°C TR AL 72> 7=,
600°C TR & <A L7214, 800°CE TIRIF—E CTHES L 72, BBMEEREEOER. RO
BHTRE I N T,

3. YL TFEHRZEYZHMEOERERREE

2001 fEDWFE I e ARG AR, F & Lo B RE 03871 v CEFRL RIS %2 52
i L C & 7225, 2006 F DR EILER I O FE R 3 % okpr 2k e LT, X0 IEWAFE
Bl 8ric B 2 LFEFFEOFEZ Hi5 L Z2#Eam 2 fita L 72,

K 19 FREICiE, A Chow-Yang Lee PR 194 10 H 1 HA2 6 6 » AMKE
KL L CAEFBEMERICHEEL, Oyu 7 ) oBETEICN 3 2 FHENERICE T 2
e, BLXUO@~ L — v TEFEM DN v 7 VBT 20198, © 2 FEICD W THH
HEEERL 72, Tz, PR 19 4F 12 A I IZEFREPSERT - < L — > 7B Y
L I F— -5 83 EEFE Y v EY Y L EFEHICE TR L. MERicEsiF a8l
WILFEIFFED AIREMEIC D W T X Y BARRN B AR %2 1T - 72,

PR 20 4EFE L, CPRK 20 4FE 8 H 27~30 HiC, FIFEES & HFEIT. o350, 7= v v sk
® KM HYBRID PLANTATION SDNBHD tE7 A~ 7 « ~4 7V v FlEdkilic s 175> w
TIMHBLUOEEMHO N7 v 27 MECKITELZE ML 7z, Toic, 9 H 1~3 HICFA%
EEM B E AR T — > a VICBET 2 2~y FENZ RN KAKRICE T 207 VB L
OWEMHORREIC X 2TEZIT o 720 MR TR 19 FREICHIFAE L 2R I F— 05K
DTEILDNTHITbEbEZEML, AlRERIRVBECEMT 2L TAE L, 7.
Chow-Yang Lee #id% & & & ICBEBEHLAEVFER/ A0 - B I a2 —vav 74—
) F (DOL/LSF) 2 - EIEILEFIAPFE~ORGE 2T (K - HA WD, PRk 19 4
FEIC N L 72 LRI I DWW T E ke X MET 21T - 72,

TR 21 SEZIC oW TiE, 51 Z 4 ¥ Chow-Yang Lee #f & HL[Fl <, BEEBSILEYEE
BN - Ry R 2 v—v 3 v 74— F (DOL/LSF) 2[F - EEILEF AP~ Hh
ATy (RE - HN WD, ERRLFRE 2 Ef L 72,

PR 22 FEREE L. ASEAN & FEIFRSHEREIC X o TRIZAEIE LR E 2 A 2B L,
EFEREAICET 2 € I —~OSIN L WFFEFER. WIS FTE 2 AT o 72 BRI AT
7=, O T v 7 ) OREHTENC RUT T CEDFE, B X U@ AN ERT 7
Uhe 7 2% 74 L EMBOEREEME. Th 5,

AR 23 I, [F%EES Chow-Yang Lee B3R 2347 H 1 H2 6 5 » HRIRBHIX

—235—



4

E R E 72

& L CAFEIGEATICRE L. UM oRFETR 2 FEMmL 72,

O7 XV A AvHFAruT ) OENEFTiES LB ECOWTESGL, vL—v
THEMEZERCTZENGERZFB L 72, 510, SRORET ¥ 7SRk coiztt v T Y
NHICB L TRt 21T - 72

@Ov =t vuT7 V) EORUEEOMIHZEEL., THEF ¥ v " ARNTRELZY <
Fruer7Vao=—z2zHwT, ZoElkts X OMEHOWIE %2 =i L 72,

X HIC, Lee #Pzid, #iEROHEMEK & LT NGO DIKFAZ 52T, B HAKE 53R %
SKHIRIC BT 2~ 27 ERTAEFRORFAEICE L R o B E L HE 21T &
EBHIT, ZDMRICOWTHE 21T - 72, AFHEDONFICOWTIE, EFEIZEH 7 v 7%
I — KO 18T IR v v R Yy L TR HAKE SSEHLIC 1A 7= AR P BE R ) (AR 23
8 H 30 H) Ick\W» Tl E T - 72,

P24 R AT £ CICFE N L 72 R FETE DR RICOWT L b F Lo HRIICES
A v 74 Y% —F1THSPLoS Onelc 3 L 7z (Kok-Boon Neoh, Beng-Keok Yeap,
Kunio Tsunoda, Tsuyoshi Yoshimura and Chow-Yang Lee, PLoS One, 7(4), 36375,
doi:10.1371/journal.pone.0036375) ., & 5 i<, DOL/LSF2H - EEHLFFAHEMEZE S D
IR E & L <, [A%EChow-Yang Lee##% % Pl 254F2 H 26 H IC filf S 7= B E X ITHE~
WL, EEEHERFEIRAREOHLE L WS G H O BERE Wi Wik,

PE25MERE L. K25 1T H19~24H o HE2 CR“EE O i CHIERE R ERE 7 &7
WFEATIC B W CTREEMSE R & L CTHIEIEEN %2 1T - T\ %2 Kok-Boon Neohf#i+: & 4L,
NI, = v HvEAFOKM HYBRID PLANTATION SDN BHD#-7 A2 7 « ~4 7V »
FREMHIc BT 2 e T VB X CEEMDO b 7 vk 2 FRIC X B kEEAE 2 FEE L 72,
¥ 7z, A5 Chow-Yang Lee# % % V2642 H 19 H IC filfe & 1 72DOL/LSF2E - FEFRI
FFHEMAZEROWHNER L L TRER I~ L, EELFEF e OHEHE L v 9 37
G bBEEBNE 2 Iz, I 51T, PR26E2H26~28HIC 7 7 I v v 7 — L THilfi
INAFRBEREEEZHBD T AEBRKEFEY v 7 Y %4 (Pacific-Rim Termite Research
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ZiTo 77,

P27 X, Kok-Boon Neohf#i+:25 HA AR 2 - FEHIEE & L <ol 2 H 2 £
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ZEL L THRERAIN, BARMERTH -V FHY v 74 OLEOMIA, NTHEEED
FAFE 3 & ML AR A T35 % Al o 7 BRI B BB ic B 3~ 2 pF g2 i N fHA 72, 7=
. Kok-Boon Neoh{#i+:1Z8H X b El BB i ofhli & L TR X, BEICH
L7z, AL <. Lee-JinBongfi+ & EFEMFEHT I v & a VEEIZEE ZE L T, GEIC
B L 72, ERCDRIZEHEChow-Yang Lee Bk 13 H A D &tk & MK 2 f5A TH D | FITEL
FHEED 720 IKH LT 2 25, FRR27THF 12 H I T BN IR 2 . FEER %
R E L 725 %o EFEFRICO T b Abe 2 FEL 7z, & Hic, FR28E3H16HAT 1S
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JEHEICEE LD TH Y., EFEEE L = L — > 7 HRI AR Y22 s [/ o 5 1Y
7o o 7o 2HMEITIEN128% OSINE IEF ikamx # V JA1F 7z, F 72, Chow-Yang Lee#
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ERL29ERE 1X, THICHE L 72 [52BARNERR > v R ¥ v 4] 1ZChow-Yang LeeZf% 23
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UKLy HiEE L, HFETEZ Ef L 72, £ DRRICo T, FR304E3H27THICA v
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b FEML 720
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724 Z &7 272G, Veera Singhamf#i - & X = ic X 2§ b HbEZ2HEM L, 5% D5
Rt AR T 2 2 L THRE Lz, Fiflan v A A XEESEE L 72 R it
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B 1) 7 =T REEMER IR E 1,

SM2FEEIFae oo, FEL Tz G. Veera Singham L O~ 2307 bn
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77 LM L 7 N 72800 b kiR iciTh i Tn 3,

4. FBARGEL—F—(EAR)IZE I ERERFE

TERRL — & — (LB EAR) (F, P 12 ERERICA v F A o THAMEE 2= » S0
(H#% 100.32 B, P 0.20 ) ICHB SN ABRRAL -2 —ThH O, 4 v FA L THI%E
FHTF (LAPAN) ¢ OFEERGHBEBROD L IGEE SN T3, L ET 2 RADK T
J& CofifilE) 2> 5 @R 100 km O EHEE I 72 2 RERA[EKROME2IT-oTH Y., Fi
13 4F 6 A2 & RETHGEBIH 2 FHa L, BT — %% web ECTRRL T& 7%, PR 2349
H 22~23 Hiclk, 10 FFRSRBEL O SEEEY v RS Y L% Y v AN ZITEWTOR
200 % DI 2 F5 TR B L 72, SFRK 28 4F 8 A 4 Hic i, 15 R4l & Ok
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AR 16 FEE LD EAEIC ITB I B\ CiEBRB R EER Yy~ — 2 7 — v 2B L. H
ﬁ-7v7-ﬁ%@a%ﬁn%-ﬁ%&imﬂﬁtﬁﬁmﬁﬁbfgtoHﬁim%@A@
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AL L. HEWIE, et (I —), WIRERZREEML T2, P 29 FE2H
X, EFFBEIFRFT R EES 24— 7Y% I+ —% LAPAN ICAF CA v FREL T3 (5
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T AV ¥ -vYa7 bL—=v2r (OJT) Z%fL7= CFER 3047 H 26 H~8 1 1
H), LAPAN 284 ¥ F4 > 7 « »Nv F v CEf# L 72 International Conference on Tropical
Meteorology and Atmospheric Sciences (ICTMAS, SIMEH 366 L) TSI L. HAfF#EHE 2
FafTv, REBE 1 A0S L CHEERETo 72 (P30 49 A), RERAL —X
—H% 4 PiZB W T, LAPAN & H[ECL — & — 8Ll & [BRBUANCBI - 2 = H 2 =i L 72 (F
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6. BEAIMEI—ILRHLEEL-ERERHE

MBS L ORABE O RE, KER R L OWEERZHH L <. WE 7 v —fFie 74 7
YA 7 VFHINIC X 2 BRES AR EREE 2 1T K5 - KB o BRIMHEEH 2 S 200 3
e edic, zhIcHED | HIBOERE L A ORI AEEDHFI B L UOZ 2o En s
KE B OFEFHEA IO W THZEL Tw 5,

20044EE 4 v R AL T, 2=k 7BICE T 520/Than T h o 7 EEEKLE 7 4 —
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B & & ILFERIE & RS 2 720 O i & D 72,
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MEEZBIEL72T T4 70 v AR (] 4,000ha) I2B0T, ARHEORE, A
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LEEHE RS -0, BG L EEE L TR ) v v 2 v ORERHIX 25 11 D v 3
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THHITHA L, 2% B, 5 X ORI T L 72 %4, 528 L < iFge IR R & LTSl L 7=,
72 BV T Ao T O TEEEBEELED -, Thbb, BETECmR-T A Y THIC
DWW, EIC v — VT 2 R &2V L 72, ZORII D TEMZLT 5 HMEHM & L <
HETH D,

T 5T, 2010 FFEICIE, ATFEHE 7 7y 7y 7 7a Y27 b o—BRE LTSRS
ONCTELET AT 7wy x 7 i, [BHEERO R EERNAICEET 2 % AR AL
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B (FRcThe T ENREL, 2—h ) b ED D) ORI EER O BIRICHE &Rtk
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% 5[5 HSS (Ambong,30 Sep.-3 Oct. 2011) i 35> T BE#FZE 2 F636 L CTIA < Mol oo & F- 0
FHE DEE LEFEICE D1z,
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ooy M ZHEE T 2 720 O F R OMGEEZ 1TV, HEE & HRMEEL & 0 & DHEY
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BSupriadi, "Backscattering characteristics of L-band polarimetric and optical satellite imagery
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EUT B AR & B~ O, BaRATIFEEIT L LI X 254 A~ 2P o etk oot
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