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Skl (BEFET—2X—2FEFMA - LREEMZEZES ZER)

FALBES  (Frfve vl BE L7 I BRFh a2 W AR AR S A A~ ZRRA 34 & 2 T A
LFEFA - LFEMEHEMEES ZAR)

B EE  (eERMBEREMAT S A7 2 EFH - LRFEEMERES ZBR)

R¥EEe  (NAATF ) ~T U7 VRENAM S 2T AL FERH - 2 [F A5 R P
ZB= ZEBR)

NGTER (e Y= PR EMEZERES ZARK)
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EFEBTSTUY—F/ — K
tgiEH& B, Hubert LUCE, AFMEF. BAUER. EEFEA

1. BZE

AFEBRFOEB, BT T REEEED DL, 2006 FEENS [EFET YT U Y
—F /7 — K (Humanosphere Asia Research Node (LA F., ARN))| 7m 7/ I L% A X — X
2o ZHIE, A RRUTICARN 2% - EET L2 T, AFEBFEE2 L2, SHICH
BIELIEBENRAMEREZED S L L b, EELERATEONTHELmRILT D&%
HFELTW5b, TH ASEAN BHiffi«4 2 _— a VLRI A — Fifst ol BEBH FAF 28
HedE ) (JASTIP) e FBEICHE e D Y v =7 FEHEL T, FE VIZHDLA LV RRTUT
BB (LIPD) O E MM B EE v ¥ — NI TAGFER T 7 V% —F 7 — FEFR 7 &
EHRrREL, Ay R TEHANOMEM A (RERKK L —F—, N2 RO LAPAN #f %tk
H— . FBENS) CEBELERMIESCF ¥ NV T A ELT 4 VS EOEB A #HEE L TE L,
AEFE T, TIWCUTO 3 THEELZE/RL VDL, 42 K3 ¥ TITHRWT LIPT X LAPAN
ENA L RR VT EHEMNEA 7 X— 3 )7 (BRIN) [ZdM EnzZ &, WO S 58T
ZHt v —RNREBINZZEEZT, HEOMEMEOBR EfFRkD T mEE2F#ET S
72D ARN AR YT AxBEL T,

(1) BENA A~ RADAERE - BEFH - BREFRESLFRHE

W7 7 HIBIIBERARZ X8 EEBREZAL TEY, B ERAEMLEDON
AF~ A @ECHHLT, ZRBEEORE - BREHEEZDAR., ZLTERENOE
TR ZOGERET IREQRABELRD TNDL, AV FXIYTEIEILOET LR
TYUTHIBROWRER L AAROFEENELE L, A I AOKRE R L oD, AH
B OB, AHIEEMBEOAE, XA AR VX —OAIH . KREM OB,
BEREMEM Bt~ D BB 2 G T 5 & & b IT, B O S HIE 5O 22l T R E R R EEE
DEEEZRREST DL LT, BHEASA A~ AOAE - BRAA - BERESICERTH L
ZHELTWS, BUEEITH O JASTIP-Net 1 ¥ =27 ks TlE, BN A~ 2 DHHH A
O EZENSSHE 7 27 5 E OB & HEME L 72, SATREPS (B\HF 5% B B o fifl 4E [5]
BIEDADNRALA T AT RALFT—L~T UTNAVAEE)TIE. AV FRUTHI%E L OEHDN
A ITA rRHEr B L CHhENREEED T,

(2) RE7 7T v IEFEHE

TREBTHIERLN DR SN2 RKAMEIL., HREZEERE LOOSBMESCEED AR - JiE
CHES L, SHICHMBERE L @B L ClREBRICEBE ST EREICE<wmEENS, K
EXMEZFERE T RAEETTBRROBEERREFRY - RAANLH 2B+ 5, B
B CiEmERIC L2244 T EES A MEKMEG EMEFERNL T I X~va2EE LIPS, 20
EOMRER CTHMN Y - 23 VX —Tnu—% [RE77v 72 £ LTRIEMIC
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Bx, ZOEBBFICHMLVWEGE T 7 - BREFERT, A~ M 7Moo a M F A0k
BEIRERBERKQL—F—aBlcmz <, KiExy hT—27 80, ET—4%., KK
ETNLNERELC, TOBHREEZMIL, RERICASKIELEHZSESE T A= LDM
HZHEL WD,

BRBUIREZ 7T BAGFE T 7 v 7y THEMEORE S L THHRIRENT
B, TOFEMICONTENNERET D,

(3) AFRB T — I _R—20EEHLFEHE

EFERFICBNTE, ENOMERREEZEE L LHASREHEEST 27 —F X=X D
HPREETHD, EFET =2 X—2 ] THEFILPEEL CE LT —XOERELT, A7
BT 242 REFT — AR MBREREDOREEAT -2 b5, BFT —F OERH
OF7 7 ABBIL IERICELTEYD, ARN THL IO EHWEZEBELFENTEDO S 55
¥EAAELTVWDS, EFET -2 X—209LMBAICREBLTVWD KT —% (MU L —
#—. EAR) %7 — ZFi#k2iE (RAID, 140TB)ICab— L, T—FEHFHHA Y a &bl
AL RRTT - N RAZH D BRIN(IH LAPAN) OfF9et > # —IZEE L TW5D, Tl &
V. AV RXTTEHANSOT 782 AR EEELL LB, T—20ORELK > TW
D, b, T AKX AT LA THD IUGONET(BEE KRKREMEBH O 2 L x v b U
— 7B ) OBREEIEAL T, A Y XY TENTAGFET -4 X—2AD1EH %D
=, IUGONET TR =77 — # T Y 7 M U = 7 13 7¢ 3K IDL (Interactive Data Language)
R—=Z2TholMN, FIZHE T VT HOMWREENL OFmWEREITIR X T, MATLAB X— X D
fRHTY 7 b 27NV Y —2ASh, AFET —ZX—20EHb LY @il b o L Wk
ENnbd,

2. 5 FEBET7CTIVY—F/ —FEBY ORI D LA

EWASTEHEY R AREBEY -7 v a vy EFERFRA 7 -V E2RBEL T, &
FER%%2 X2 EHEBENMRAMEBERT 2L ARNOEERFEHO ~>THDH, 2017
F2HICE~LV—VTHBARELEELT, ~L— 7 - RFUTHEIBT VT —F
= REBEY AR T L2 2001 T AICEEBRZFIEX Y AN ATEH 2ERS AR Y
U AhA 201849 HIZIEERHOENFHRFICENTE SEIFE S RI T L%, 2019 4
12 4 26 H~27T HIZIXPEMERTICEWTHE KKERFE LB TH AR VAT T L%
Bilfee L7z, 2020 FE T, HilawF U ¢ b AL RISV, Web 23T AT A Zoom &
Remo Z VT, 2020 4 12 H 22 A~23 RIZHE SRS VR U LE2A T4 LT,
2021 D 2021 4F 9 H 20 H~21 HIZ, REKRK LV —F — (EAR) DFERK A & 20 J&4E % 5
BDLEERBERKICEHT 24 0 PR 7 ESLMEFEHRIIET - A RFEHES AR T L L
O+ 2 T ANR VR T L E 4T A (Zoom) B LIz, AL, LIPT X LAPAN
728 @ BRIN ~OSM L BT O & v ¥ —5%iE 2% T . HE OO BUR & ok
DR FET L2 OOARN SR T AEEME L, B, BIFE, AFEBERER 7 —
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| Virtual Symposium

'Welcu me Speech i
[JSTAYIB: 10:00-10:30/02:00-8:20]
Prof. Mamoru Yamamoto {Director of RISH , |
Prof. Agus Haryono (Deputy of BRIN, Indonesial
l Prof. Yasuyuki Kono Nice Chancellor of Kyoto Unm, .&an‘j

The 7" Asia Rﬁllﬂﬁlrch Syn'gpaslurn on Humanosphere Science
{JSTMHB,&Mﬁ 14} 5 :
firvifed
Prof. Shuicl Bira li[.nnqjjma(CFH-] RISH, Kyoto Univ., Japan)
Dr. Nﬁhm.ls Sulaiman (BRIN, Indonesia) ?
Dr. Ratih Asmana K m (BRIN, Indonesia) 4 ‘
Dr. Akbar Hanif D awan WmH {BW&E& iﬁ

l The 10t Sustainable Development Seminar
[JSTANIE: 14 10-18:30/12:10-14:30]

Imifed aagg&cec‘s

Ms. Ayun Ohshln'n (JICA, Japan)

Dr. Noers i (BRIN, Indnnesig p :‘ %
Dr. Masaru I';qr%nwmpl {Grad. Sch. Agric,, Kyoto Univ., Japan)
Dr. .I!.l‘llibs%ﬂ raby Rozak (BRIN, Indonesia)

Prof. | Made Sudiana M.Sc (BRIN, |
- Dr Sﬁendrrf’}ﬁsrna'a Rﬂ;ﬂ'l:wd m‘:@*ﬁ,

Closing Remarks
([JSTAWIE: 16:30-16:40/14:30-14:40]
Prof. Toshiaki Umezawa (RISH, Kyoto UnM .la:gnj

JST: Japan Standard Time; WIE: Idcnesianestern Standard Time

B 1. % 7 ARN BEESS R 7 L5 10 M ERBREEY I > — (v T4 )

JLVHSS) B L OEBAEFER %Y VAR Y T LA ASSH) & A > R 7 T LIPT & & & (2 37 B &
LTWDR, SFEEEA L FXTTICBT2H M an ) v s V2AOKERREZZEL TH

IEE L7, ZHRICKRDYARN S RIS T A EHET DT, 6 10 BIHEREABEEE 5

— [10*"" Sustainable Development Seminar (SDS)]%Z FEhi L. 4FiCc HAMOEFHELE &

KRFERFAEZERFRE LT, HET7T VT HIBRFEIZA v RX VT ORZR S ES 2 L
T A ERHERAERLET D5 AR T,

3. FANnNTTFTAELTaUY

77 vy =7 b (JASTIP, SATREPS 4&) ([CBAE L7=F v Ry T4 EALT 47 L LT
I —%ErEELL, EHEHFCEFAHBEL VWIS T I T —DO—HE, ET AR
#e Y AT L Zoom ZFIM LT, FHMNOENSHEEBEOM, > R T O LIPT N A A
~TUT MR R X — LAPAN N R UffsEE v Z — 2 FmEfE L, £ Rxv T
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WrbozMEFTERZALLHL 10 2282, Z<OHERIZDEN., ARLEEHL 2>
oo MERIMNOA L TA I T —Z2RABLTETEY, HEPNER a2 THRHOKRIT
beIF—zEMRMKESD LR TE,

REBRGBAICHET2F Y N T A LT 470 —RELT, BIFE, BIERMAY v 7
WA PR T aFML, A FRTYTEARLMREZH~L T, RERKQL—F —
RIVAY U TFTICLBMEBRR L E L CTE/e, HiflavF v ¢ L ZEYLESLKIC K
DWEMMBIRO 7O LTS ik LTWeA, S48 L BRIN OBFZEH 2 4 20 JEFTICH
~WL, RERK LV —F =07 — 2 EE %2 FEw L7,

4, SEDEE

LG EFEET T VY —F ) — RICET I EBY VR LB L, 7V T #E,
WK FEE . AAREN O~ e FEHBE 25 R REESKRFREEZRB A~V (HDW0ITA
FAVHEM L, AFEBEBEOEERERE%®EH L, B e EERER O R & =%
I a2=T 44— 0K, BEMNREFAMOER, 7VT7VH—F /) — RO IL K% A
LW, 72, Web 2 AT 22 WVWTHEEICLIHER - I T - 2 HEMBAICE
BFL, BBliCoaBEMO>bOLLTHEALTVERLY, RERILV—F—Z2h.L LT
HDHR - AV FXTT - A EONEE L OFEBERFRZMET 2L L bIlC, AFET
— AR ADEBEE LV HET DD OHE - €I TR EDERLRA LIV,
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REEPNA AR AOFEGHEEMNRICAT 2R ENERMAER

e iZE & A
RMKE EHFEHRER

1. DR

REE KA - MEEN CGUE KT B ZET)

KRR - A O R AP 5ET)
Mmoo e ORL#E KT A7 IERT)
RAS A+ GUE RS A (F P8 IR RT)
P e w] (UEb R A7 B WFJERT)
TRARH H (RUHE R A A7 BT 22 T
INHR B OREE R KRB Ak JE R
WAIESL R R KRB 20 52 7))
Y72 N avF FHLAZY (L2 RRITHRA /=3 UfF)

2. IR E

NAFxa) I —HRICES T ALEEFEICR D Y FAFREEFICH T 2IKEFEEZ L5
éﬁé:km®%%ﬁﬁ\%ﬁﬁﬁ%ﬁ‘@ﬁkﬁofwé BUR HUBC B 1T D ARE N A
F~v AEREITEFEOENZ L0 EE->TEY | BERENA I~ 2 DR RAEE
A B4 T RRE K A A 231 wfﬁ@fﬁ%&@é AL FMFIE T, € kA4 1718
WEFEFT Cil 2 3 O LA B L CE 728V N DARICRE T 2 A o RICHES & BVEARE
NA G~ ZAGROFG N EEF RSB O 2 KB E L TRAMMFZEEZFERL TV D

3. MIEDERLEHW

[ ]

HROEMAM (V7 vre—2) FIHEETH20E M EAELLONATEY Y, JEK
MR (FLELTARXBANASF~2Y) OV 7 72— (KE) AEEIT6MEN L&
AEbLONTWD Y, RAOFMEAEN4LEN S FERETHDLO T, AMAEEEITR
MEAEZERET D, —HIRONTHLS O AMAEERIZIEEEREDOENICHZT, R
RIS ORKEOAMEBAFIIH N TWND, 5B RAREERIT B L <HIBIh, &
DI ANA TRV T 7 ATV —REDD, BEOREFTEIC LFEAL, AM A~ R 7
ATV T EEETOLEND S, T2 T, BAEBENLTZY ONEDEW /A
~ ANEPFE DOREAR « FEEC, BAL RN, FBE - KA I BT B FERERIREAR « o
I~ A EPER EOFAINEF B NAL D, Thbb, 77074 VAN —2E O /ER
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BN Rk 72 N A T~ A Rfe iR FE SR D RENL , RS FE 0O AR PE O K | it os PE A (A o> B -
B, P ERGUE B O AEFEE DR A BB AL A~ AW OB FETR & R A E - F]
LN OBRBER A, S OICEBEA~DONA F~ AL FIEOMS, FTPAEICB TS
HE S AT LOMESLIZIANT Tokk 2 REBAREF 2 ERRD BN D, MA T 52 FTH2L,
ZAUHITIMA TAAL A~ A EFERIBAER ORI L2 KD 0NERH D,

BT Hi I 3R R I B IE D ISR N A A~ A DA FEE D E DAY BV PE AR I
R IE E R ST O B2 H 0 | BHR O3 A7 E Rl o M N 2 ICBEE/L LT
TTCWVD, EBHIT, BV KRR O RERBI L W 8 1 72 B A B VE 03 SRR 77 70> D 0 1T T L ke
DIRENT=FER, A XBOT 7077 (FHY., Imperata cylindrica) % FikE T 5
TEERNKEREIZIEN > TWD, BT V7 2IEOFREREIL 3500 4 ha (N, 4> K
71 1000 J7 ha) 12 ED, RAMKRIZE D NS A~ A4 FELEZEHLIHIRL, Tl
R L TCLES TWATEREEEZ N A F~ A EFEMICEESRT 22 LA CEETH S,

NA T ZEPEVEICE LT, BIKR (BRI CTHRK 20 ton ha ' F2 ) L0 A xBORE A
d~ AW GERH K 100 ton ha') O BNEfEEW Y, Z OFBEEFIZ, 4EM 100 ton ha'!
DEFEMEZBT DA RBAAL A~ 2 (YA T L) T 5L, BEETH LN, £
3P VO HARADFEMEEEICHET2BERFOND, T OBMEITERL) R M %
BB LB L3HRBETH L0, A 3B SA A~ 2O BV ON 5 BE 7R O B i)
EHORERBEMERZRL TS EEFRD, MAT, ARBNANAL I~ 2KEWIE, V7B —2R
Ay DAYBERTENARM R Y 7 o —RTHRTEL , RN, I~ R Y T 74 F
U—FIHICET D EBZLND Y, SBITA FXBANA A~ AEH T, B, v oa b, &R
DEELRETH Y | AEICEDIHIBEROEHNARFEICLET DL EZABKRE,

Ubo XSz, BUF#iz BT 5 Rt IR E S A A~ ZAEPEIC T NEBFfe I EAF
R T D0 A THRADEROAEFEL WO RBEMIR OS2 6T, HIRERORFRILD L 5
At EAGFERERICED DA RIVEORRICE T 5, £ LT, AR OH btk
IR R A 2 X—3 3 > (STI) IS Frfr e 72 B S HAZ (SDGs) DRt it
WEAR (SCC) ODHFEIZHLETLHOTHY, XM 42/ I—0RTbEEGT D,

4 HROBERSLUVER

AT, EREEICS &R E . (B Bk (JST) /7 () EER g

(JICA) D i ER A SR R of bis E R B2 e 4 /) 7" v 77 F 2 (SATREPS) 4 T 0 ZHy 57i g B

DRAERBIZE DA A~ ARV X—L~T U T NVAEFEICET 2 EE LRV - BUFRH

BB 7o e MR E A R TERENEA ) X—2a UF (IR R T RS

Be) L H:ECHERE Lm, AEERIRKEEL LT T AMHETER L, 5 HlIZiE 3 FES
DIZA Y RRUTICEM L, JICA I XD mEFMSICEATL, £70. 7 AIZIX JST 12X 5
BRI e GRS ICHA T, Sf44E 12 A 22 HICiE, $13 RIS F~RA T T
v 7y 7R Y A The 13th Tropical Biomass Flagship Symposium (55 488 [a]/E
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£/ > >R 7 &) (The 488th Symposium on Sustainable Humanosphere) % Zoom (T X
HimlRam A RIC TR L, ZOYrRY T ATIE, 4T SATREPS 7Ym v =2 M
Mz 72T T 7V h eGSR L LTl A A~ A - kA pERFR O SATREPS 7
Y/ FNEARENRSEL, Y=l PO EITO LIIC, BREFMICLVILET D
R L DRSO T2 IR S8 D 7 M DSERITE T L #eim 217 - 72,

BRIOMZEE LCT 707 7V RIFICB T 22 REBNE L, RAEA B AL A
Y AWM DOY T w — 2D EEmBEAMY S = B FT HA4 XBEE AL I~
ANEW Oy EREICET 2% L —JgiiEd s, ZNDOMED —HITRHETALKT D
LRI RFETHRER L, 61T, REEITRBEREDOF A NN — Ll &% FEHT
How, 2O EEN LIEEEREIRZHCWTERTZMHEZ AT 2 KREM ORI 21T -
oo EHIT, RARFJTEEHMORBIZONWT O L, £/, AMEFERIZ KL D058 6 Ak
el FICAMBILEDRICL DAMORELRE. FICHWNLAEBAEDIT X DKM D
IIERERE I OV THRET L, RO —# &2 nRK L, BT, A FXY T EOHARIZS
Mdor4=unT7 VEERBEOKRRIZBITDERESMOMM ZE L BMBELZH LML
7o MU WEICEET D RAILNIERF v F 2 (Toona sinensis) LMD a7 U Kk
OARMBHE IR T 5\ tEERE L, —FH, BVERA I~ A2, RFBAANA F~AD
LR L OB R EM B N A TIREE~DOFITE HIZEA T 248984 JASTIP. e-
Asia 7a V=7 N lxBLIEEET7T VT EEOEBELENIIC L D HEEL =,

5. SRDEFH
2 OWFFEO — g DMk IC LV | Rt s OEITE T 5 A BB IR 0 B 5 S
RIRF R EERI M > AT A OMESLITH T T, BEAEZM S,

6. 3IAXH

1) Umezawa, T., Lignin modification in planta for valorization, Phytochem.
Rev., 17, 1305-1327, 2018.

2) Tye, Y.Y., Lee, K.T., Abdullah, W.N.W., Leh, C.P., The world availability
of non-wood lignocellulosic biomass for the production of cellulosic

ethanol and potential pretreatments for the enhancement of enzymatic
saccharification Renew. Sustain. FEnergy Kev., 60, 155-172, 2016.

1. f+&

B. Wikantyoso, T. Imai, S. Khoirul Himmi, Sulaeman Yusuf, T. Hata and T. Yoshimura, Ultrastructure
and distribution of sensory receptors on the nonolfactory organs of the soldier caste in
subterranean termite (Coptotermes spp.), Arthropod structure & development, 70,101201 (2022)

Andri Fadillah Martin, Yuki Tobimatsu, Pui Ying Lam, Naoyuki Matsumoto, Takuto Tanaka, Shiro

Suzuki, Ryosuke Kusumi, Takuji Miyamoto, Yuri Takeda—Kimura, Masaomi Yamamura, Taichi Koshiba,
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Keishi Osakabe, Yuriko Osakabe, Masahiro Sakamoto, Toshiaki Umezawa, Lignocellulose molecular
assembly and deconstructions of lignin—altered CAldOMT— and CAD-deficient rice mutants, Plant
Physiology, 191, 70-86 (2023)

Reza Ramdan Rivai, Takuji Miyamoto, Tatsuya Awano, Arata Yoshinaga, Shuoye Chen, Junji Sugiyama,
Yuki Tobimatsu, Toshiaki Umezawa, Masaru Kobayashi, Limiting silicon supply alters lignin
content and structures of sorghum seedling cell walls, Plant Science, 321, 111325 (2022)

HEBEE, V7= R TR L4 3B, A~ A OER -V 7 = O LGOS -, b
FLAW, 60, 565-572 (2022)

HHEARIA, FERTRE A A~ ZEIROTERL LRI, FERRRSFEREEHGE & 2022, pp. 29 (2022)

Rahma Nur Komariah, Ni Putu Ratna Ayu Krishanti, Tsuyoshi Yoshimura, Kenji Umemura,
Characterization of Particleboard Using the Inner Part of 0il Palm Trunk (OPT) with a Bio—based
Adhesive of Sucrose and Ammonium Dihydrogen Phosphate (ADP), BioResources, 17(3), 5190-5206 (2022)

Firda A. Syamani, Agus Z. Arifqi, Sasa S. Munawar, Sudarmanto Sudarmanto, Lilik Astari, Kurnia W.
Prasetiyo, Mohamad Gopar, Ismadi Ismadi, Sukma S. Kusumah, Mohd. H. Hussin, Subyakto Subyakto, Yusuf
S. Hadi, Kenji Umemura, Utilization of Citric Acid as Bonding Agent in Sembilang Bamboo (Jendrocalamus
giganteus Munro) Particleboard Production, Indonesian Journal of Forestry Research 9(1):99-120 (2022)

Nguyen, H., Kondo, K., Yagi, Y., Iseki, Y., Okuoka, N., Watanabe, T., Mikami, B., Nagata
T. and Katahira, M. (2022) Functional and structural characterizations of lytic polysaccharide
monooxygenase, which cooperates synergistically with cellulases, from Ceriporiopsis
subvermispora, ACS Sustainable Chem. Eng., 10(2), 923-934.

Chotirotsukon, C., Sadat M. R. Khattab, Kobayashi, N., Katahira, M., Laosiripojana, N.,
Champreda, V., Watanabe, T. (2022) Microwave—accelerated glycerolysis of sugarcane trash using
Lewis acid, AlK(S04)2, for bioethanol production, Ind Crops Prod, 190, 115849.

Bramantyo Wikantyoso, Tomoya Imai, Wakako Ohmura : Morphology and Ultrastructure Analysis
of Soldier Caste Sensory Receptors (Sensilla) in Subterranean Termite (Coptotermes, Isoptera),
Abstracts of 34™ Annual Meeting on Japan Environmental Entomology and Zoology, 50 (2022)

Raufelina Febriama, Wakako Ohmura: Decay and Termite Resistance of Microwave Extract of Toona
sinensis, Abstracts of 34th Annual Meeting on Japan Environmental Entomology and Zoology, 51 (2022)

Toshiaki Umezawa, Grass lignin metabolic engineering for sustainable lignocellulose
valorization, The 20th IUFRO Tree Biotech and the 2nd Forest Tree Molecular Biology and
Biotechnology (FTMB) Conference, Harbin, Jul 7-9, 2022

MR, FE A A~ ADT VX —FIH, 7V — TR X =7 7 —LFEFHAPS— b —
TIoFRIT—, B (BT A) , 2022412 7 3 H.

HHERI, U 27 B m—23 1 I~ AOFRHGHVAERE- RIS T - B - R LR OBLEDS -,
97 SHIAAAMFARS (BRIKE) AT VRY T AFREAM B FHT 4TI vig
COFMER, 2023453 A 14-16 (15) H CERTE)
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~ A 7 P IMEC LD MEEBROKE AL F~ ZInD DAL FTH ) — b A G 3
AV AAERO @R, O EEROMEHAIE)TH D (X 1), ARILFEAFIEIL., A 17 E
RHTOREEZAENL, v~ 7 m i LFELFEHEE . KO EREERT OMIEE RS
MF Bzl ~A 7o x VX —EHBZORRELISHEME®Z B ET,
ARILFEPFIL, AT TCINETIT RN TEL T Ty 7y y PHFEMNE (34 4~
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e 2 E T ADAM HREFIHCI v vay 2R E VY 7 L TiThbilTE RN,
AH%ITE 512 METLAB FEFAIASLCI v a v 52 b 2%, £FERFOD
JRBH & BT,

29



6-1

W . [T 2c*%sxERE
T ‘ [CkBRAEFBDER
~ b Z5)

" SN [Tk )LE—E] FHABREICLS
LT W cemnrirEozn
(% (il 4 <C2REE
b-ﬁ-m%) I*w¥ —TH3! “ ==l

Al - 749&&71{1?3 EHIRILF—IE
VAVAVAVIRE — - — Q) [mmEz ot
M ERIE
ot

M1 K77 v 7 vy FHEWEO KK

SHEDEREBH
INETOT T v 7y FHENIETIEIIEFTO I v ¥ a3 2P ADAM A [E 7

HaX—2L L, ~A47v0E RIS I~ - EEBROW IR ZHEEL TE T,

ZOMRITAARERZE =XV —ISHFEOEIICHEEL 5 2, NEDOSCREST

FERMIE T 0 =7 FANLBEP - TE e, SBIDICZOERFANELRERESE LA

<, ?A7rEOT RV —0RIE A~ Z IR, ~ A 7 vk % ES O
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H23.4-R4.1D EL M RIFEB ORRIZLL T OEY TH S,

[E BS] IEEE Wireless Power Transfer Weeki% 32 (2011- ) & #E % . IEEE MTTS
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Methane budget of a complex mountainous forest:
look up and down

1. Research team

Leader: EPRON Daniel (Fac. of Agriculture, Kyoto Univ.)
Collaborators: TAKAHASHI Kenshi (RISH, Kyoto Univ.)
SAKABE Ayaka (Hakubi Research Centre, Kyoto Univ.)
MOCHIDOME Takumi (M1, Fac. of Agriculture, Kyoto Univ.)

2. Related missions

Mission 1: Environmental Diagnosis and Regulation of Circulatory Function
Mission 5: Quality of the Future Humanosphere

3. Abstract

Methane (CHy4) is the second most important anthropogenic greenhouse gas. Soils
in upland forests are the largest biological sink for atmospheric CHy4, providing a
valuable ecosystem service. However, CH4 emission by trees weaken the sink strength
of forests, becoming nowadays a major concern. Our first goal was to characterize the
vertical profile of tree CH4 emission by measuring fluxes all along the trunk and at
the foliage using a cherry picker to access the top of the trees. We have also
implemented the measurement of soil CH4 flux considering the complexity of the
topography and hydrological system. We measured the trunk CH4 fluxes of eight trees
of four species at several heights up to 15 m. All trees emitted CH4 at all sampling
heights along the trunk, while foliage showed virtually no CH4 emission. Overall, the
trunk CH4 emissions measured at the base of the trunk (0 to 2.0 m above the soil) was
significantly related to the estimated trunk emission at tree level. We also measured
soil CH4 fluxes across the landscape, using different transects that covered the ridge,
hillslope, riparian zone and wetland as part of examining the influence of topography
on CHj4 fluxes. We mainly observed negative net soil CH4 fluxes, which means that
overall the soils in riparian zone, hillslopes and ridges were CH4 sinks. Hotspots of
CHj4 emissions were found in wetlands. At first glance, soils in Ashiu experimental
forest are a biological sink for atmospheric CH4 but emissions of methane from trees
weaken the sink strength of this forest.

4. Background and purpose of the research

Stem CH4 emission has been measured for two years (from August 2020 to now) in
the Ashiu experimental forest (upper Yura River watershed) and we showed that the
trunks of the major species at this site emit CH4, with a large variability among species,
among trees for a given species, and within a tree!). For the vast majority of the trees,
CH4 was produced internally and did not
originate from the soil.

Our priority was therefore to continue
measuring tree emissions, including not only
the lower part of the stem as we did until
now, but also the upper part, branches and
foliage, which have been overlooked in most
studies around the world. We have used a
cherry picker to access the upper part of the
tree trunks and their foliage (Figure 1),
taking advantage of the numerous trees lining
the forest dirt roads in our working area. We
measured the trunk CHy4 fluxes of eight trees

Figufe 1: A Cherry pilcker is used to
access the upper part of the tree
trunks and foliage
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of four species at several heights up to 15 m, manipulating a crane truck and using the
dynamic closed chamber method connected to a portable trace gas analyzer (Li-7810,
Licor, USA). The measured trunk CH4 flux was scaled up to tree level

We have also implemented soil CH4 flux measurement following a sampling design
that covered the  topographic " -
heterogeneity of this mountainous
forest, which is a cool-temperate
natural mixed forest with well-
drained soil, dominated by
Cryptomeria  japonica  (Japanese
cedar). We installed 60 soil collars at a
depth of 5 cm in the soil across the
landscape, with a distance of about 30
m between each (Figure 2). With
different transects we covered the
ridge, hillslope, riparian zone and
wetland as part of examining the ) ] ) )
influence of topography on CHy fluxes. Figure 2: Location of soil collars in the upper
CH, flux was measured using cavity an ~ Yura River watershed

enhanced absorption spectroscopy gas

analyser. Simultaneously to soil CH4 flux, soil temperature and volumetric soil water
content measurements will also be performed at the same 60 positions. Soil samples
have been collected near each collar and the pH, C and N contents and texture are
being determined.

5. Results and discussion

All trees emitted CHy4 at all sampling heights along the trunk, while foliage emitted
almost no CH4. We observed similar vertical patterns of trunk emissions in two species
(Aesculus turbinata and Fagus crenata) characterized by an increase followed by a
decrease with height (range of peak height: 1.8 to 7.5 m above the soil). In the other
two species, the vertical pattern in the emission was less consistent between two
individuals. Overall, the trunk CH4 emission measured at the base of the trunk (0 to
2.0 m above the soil) was significantly related to the estimated trunk emission at tree
level.

We mainly observed negative net CH4 fluxes in November and December 2022 (-
0.52 20 nmol m™2 s-!), which means that overall the riparian zone, hillslopes and ridges
were CHy sinks. Soil CH4 uptake was highest mid-slope and lowest in the riparian
zone and on ridges. Hotspots of CH4 emissions were found in wetlands (up to 20 nmol
m-2 s-1).

6. Future directions

Tree CHs4 emissions will be scaled to stand level based on species-specific
relationships between stem diameter, wood traits and CH4 emission, and using stand
inventories. Stand level CHs4 emission from trees will be compared to spatially
averaged soil CH4 flux to estimate the total CH4 budget of the forest.

7. Reference

Epron D, Mochidome T, Tanabe T, Dannoura M, Sakabe A (2022) Variability in
stem methane emissions and wood methane production of different tree species in a
cold temperate mountain forest. Ecosystems, DOI: 10.1007/s10021-022-00795-0,
2022

8. Notes
Results will be presented at the Japan Geoscience Union Meeting (June 2023)
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Abstract

In the Earth’s inner radiation belts, the electron fluxes with 100’s keV energies are
observed to show several peaks in the energy versus L-value spectra. These band like
structures are named “zebra stripes”. In the present studies, we make a simulation
approach to reproduce the electron zebra stripes under the realistic solar wind
conditions. At the beginning of the simulation the electrons show a very smooth
distribution in space. Under the influence of the sudden enhancement of the westward
electric fields in the pre-midnight to the postdawn region, the electrons start to
perform a radially inward motion. This leads to an intensified electron fluxes at certain
energies and hence the formation of the peaks in the zebra stripes. The electrons
forming the valleys in the zebra stripes does not show a considerable radially inward
movement under the influence of these westward electric fields. The simulated
electron zebra stripes are consistent with the electron zebra stripes recorded by
Radiation Belt Storm Probes Ion Composition Experiment (RBSPICE) on-board Van
Allen Probes spacecraft. We provide the comprehensive analysis of the plausible
global mechanisms that are likely to disrupt the magnetic field strength deep into the
Earth’s inner magnetosphere to L = 1.1. This could be attributed to propagation of the
electric fields along the magnetic fields from the ionosphere to the magnetosphere.
Thus our study provides a crucial role of magnetosphere-ionosphere coupling in the
redistribution of the electron fluxes in the inner magnetosphere. The variation in the
intensity of these energetic electrons is also important from the socioeconomic
perspective as they can cause a potential hazard to life of astronauts and damage the

sensitive instruments on the spacecrafts.
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4. Background and purpose of the research

In the beginning of the space era, the electron flux distribution in the Earth’s inner
radiation belts were assumed to be uniform and well-ordered. However, a peaks in the
electron flux intensities were first reported near the South Atlantic Anomaly region
by low altitude, polar orbiting satellites!). These structures appear like banded-stripes
in the energy versus L-value spectrogram and are named as “zebra stripes”). These
structures can be observed at L<3 during geomagnetically active and quiet intervals.
A numerous researchers have addressed the plausible mechanism for the formation of
the electron zebra stripes, yet it remains an open question. We make the first ever
efforts to explain the mechanism for the formation of electron zebra stripes using
advection simulation under time dependent electric fields obtained from the global
MHD simulation. We reproduce the electron zebra stripes using simulation and explain

the origin and fundamental properties of the peaks and valleys.
5. Results and discussion

The energetic electron fluxes in the Earth’s radiation belts were recorded by the
Radiation Belt Storm Probes Ion Composition Experiment (RBSPICE) instrument on-
board Van Allen Probe-A. The electron zebra pattern were observed during 8
September 2017 in the 20-500 keV energy range below L=3. Using advection
simulation we reproduced the electron zebra stripe pattern that evolves under the
influence of the electric fields obtained from the global MHD simulation. Figure 1
shows the energy versus L-value spectra of the simulated electron zebra stripes

observed at 10:30 UT on 8 September 2017 having initial equatorial pitch angle 67.7°.

Using test particle simulation we back-trace the electron trajectories for different
energy electron fluxes at 0000 MLT and 1030 UT on 8 September 2017. We find that
the electrons that give rise to the peaks in the zebra stripes comes from the outer
boundary of L=4. The electrons undergo a radially inward movement under the
influence of the negative azimuthal electric fields from the premidnight-postdawn
region. Contrarily, the valley electrons do not show any considerable radially inward

movement.

Figure-2 shows the L-MLT distribution of the magnetospheric condition at 1030
UT on 8 September 2017. Figure 2(a) shows the pair of field aligned currents (FACs)
that goes in (positive) and out (negative) of the ionosphere. During this interval, a
strong gradient in the ionospheric conductivity is observed in the midnight region

(panel-b). Panel-c shows that the ionospheric potential contour intensifies and a
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strong asymmetry in the positive and negative potential contour patterns appear. The
dusk-side contour (blue) elongates to the dawnside from the equatorward edge.
Accordingly, an azimuthal component of the electric field strengthens and a strong

westward electric field appears (panel-d).
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Figure 1: The simulated electron fluxes in the Earth’s inner magnetosphere during
8 September 2017 is shown. The abscissa is the distance from the center of the Earth

(in Earth-radii), and the ordinate is the kinetic energy of the electrons.

The generation of the region-1 FACs is associated with the low-latitude
magnetopause where the southward component of the IMF leads to the reconnection
process and the magnetospheric magnetic field lines are dragged in the anti-sunward
direction by the solar wind and magnetospheric originated plasma®. These FACs give
rise to the intensification of the electric potential entirely in the ionosphere. A
negative space charge is accumulated in the nightside region of equatorial edge of
the auroral oval due to gradient of the ionospheric conductivity. The charge
accumulation elongates the duskside convection cell to the dawn region. This is also
consistent with the recent studies by Lejosne and Mozer* that explains the

importance of the electric fields for the formation of electron zebra stripes.
6. Future directions

We make a detailed case study to highlight the role of magnetosphere-ionosphere
coupling in formation of the electron zebra stripes. However it is important to
understand the long term behaviour of the electron zebra stripes under the influence
of the field aligned current. Hence, we will focus to examine the role of relative

contribution of various mechanisms that is likely to modulate zebra pattern.
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Figure 2 L-MLT distribution of the distributions of (a) field-aligned currents (FACs),
(b) the ionospheric Hall conductivity, (c¢) the electric potential (red for positive and
blue for negative potentials), and (d) eastward component of the ionospheric electric
field (red for eastward and blue for westward) in the ionosphere in the Northern

Hemisphere at 1030 UT on 8 September 2017.
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