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SIA. 2 BRI 21T o 7B O E L . B O BICRE ST HRNOEE %
AT, A ERNTEAANY a7 2 —I12 K5 R (K GIHE 2 T 7 fisk) & i B RREE A
BIRoME GRaolM) 23, £ FRIFBIICHWEEANZ Va v~ ars ¥ —
LB LEIATOERTH D,

WBEICZARA L FEFREL, BRBEEZ D NN—TF 25 X9 ICHBZ W A_NES T HLH (A
T 2B o Tz,

—J5, i ETCIEMERY E— eIk T oM EEME A G SO O EZ 20125 31H
ZAT 2 72, XGRS PNIC B VE FE AL 10m ImDOKE S EZFHFEOINFTOY 7T Ty hEEEL, Th
FnoVr7 7oy PRICHEOLNZERLI0ecnll EOBIKOAREEEIZFHRLEZ, Zh b0
FEIC L > THAS LeBARD AR E . ZHREER D BRI K > THRE L 72BIRO 5101 ) &
O % i BIFR & RREE L 7z,
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(2) ERRCBIIZEHROBET —F D O#HEINTZEEHE ICE I HE DM

TUDIC, MET — X OMITIC L0 AAROHEERN 2 EEMM BENREA KRB o REZEH

DA OEE RN T H7-DI2, Terrak Aquafif 2 IZHEFH I N 7-MODISE v —CHEHBA S - %
il - R IEH A D500mD ZE M 4 ffRE A2 b D LT 7 — % & » & (MODO9GA - MYDO9GA
collection 5) % NASA Land Processes Distributed Active Archive Center (LP DAAC) L 0 &# w7
vu— KL, FHA L, @8, 20014510 2 520154E 012 & L= (Aquafif &2 o 8L S Al o
20014E1 1 7> 52002412 A 1%, TerrafliE 0 AHZFMA L) .

ARKWFZETIE, NHEDT—HX ¥ > hhHGreen—Red Vegetation Index (GRVI= (A Rk D K § %
AR OKE ) / (AIEBEOKKF+FHROKER) ) 28 rerlicmAFRL, 20
FERAFZGRVIBF RANCIB VT, FIC0EMD TR AT H 2 HENZEELMORBOH A, Ko
PO TTFEI->ZH RN EENMOK TOMA L ZNEThER L, ke REEEDOERE
B A P At G & U BERGEETIT. GRVI=01%, BIMEBHAA L ALIE - K EED B — 27 O H 1T Y
THZERHEINTNDY, BRBOCKIOEBIZLD /A REEOHET — 21X, 7—4 %

NIB T D7 A VT 4 7T T OERICE SO TR N LR L. 2 b 28 e RRIME X
BISEVEIZ X WA L7z, M2 FiEIL, Nagai et al. (2015, Int J Biometeorol) &M X7~
VY,

OFIZ, ENOHXRERRREZMBLETEE=4T 710000 A MTBWTIRESNTZEDE
BT —4% (AEERPE-BHIERRE BE-ES) CHEEBNT — % OMITIC X0 R S - HiEN
AT OISR ERAE L, WEKE LT, AR E EIEILEBOFH 1004 25
L LT, %0)%%%7‘:%5&“\5’@?% ESWT, BEBNT — % OMHTIC L0 B S - 22 g
HEHIFH 1T EoRENEREENERMKE LT, BRET — X OMITIZB W THREMEDAERESR
ThbH &#IJLﬁéﬁ/LiE#ott 7R MTERKTHD EHBI L, Bk ERG L Licet=2) 7
1000 A R CHOLNTZEDOEET — X O FHEEENEEMA LT,

(3) RVEXADBEERICBITIHET =/ vV —DERD A TEBICL BT

2 L= TEOY I IZMIIMNBETHFS o EA AL ENYAE (A4 R vt (db
FEA° 117 43.717 . HEE114° 27 22.557 ) [ Z L—2BHAZ U —0 B (ﬂﬁiﬁ 76m) ITERE L
THEREGR D AT VAT A (FTPHNH AT =a 8 Coolpix-4500, IR « FyHE T &
SPC3IA) WX VWMELIEZBHO 7 =/ 0V —EE 4% 20134 1 A5 2014 45 12 A ifﬂﬁﬁ L7z,
R RZNTIEF (XA ~—REDOTZDAVLNAELT) | AUA MANT R FER, EHIZA®),
B A X3 2272X 1704 B 7 BIVIZHEE LT-, 81X ”Phenological Eyes Network”
(http://www. pheno—eye.org) IZ X D iEH -FEH I, 7 — X ILHIBRM & TARINL TN S,
HES2ESCHMEEOELHEREZ R, 7=/ a Y —@HBENLR-G-FOT LN 3— (R
‘G'B) OEBEEMEL., TUXALTFUARA—DENEFNDEIS (%R=R/ (R+G+B) - %6=G/ (R+G+B)
-%B=B/ (R+G+B)) . Green Excess Index (GEI= (G-R) + (G-B) ) BXWHSL ¥ T —FFIZE
O EE-HEZZENENGR L, 200 0MAREORERY|INY — OFMIc LY &
BRCHB I LICRRIEEY =/ e P — O EEZ BRI ATEETH L Z LB EDHIZE TH L I
BRoTWHD, Foe A FTIiE, 201340 8 HI2% < OFEENBEIE LT, KBTI, 26
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RBME7 =/ B V—OBEEBEHRE LT, HMCB O THRBMIC I VBT =/ vy —0i
EFIR Uz, 272 F X, Nagai et al. (2016, Ecol Informat) ZZMRENT-10,

(4) RET7VTICBIT2HRMEBEOREEMOEBBREET — Z 1 & 25l

BWEFET 7 (L= T AV RRXVT TR, RN T ma—F=THEEL) 2RI
Terra & Aquaffi 2 (2 #5H S AL 7-MODIS& > ¥ — T H 8L S AU 7= 2] - K& IE 7 A D 500m D ZE [
SIRBEZR b O IRE R T — % & » b (MODO9GA-MYDO9GA collection 5) #NASA Land Processes
Distributed Active Archive Center (LPDAAC) LV ¥ v > m— KL, FIH L7, fMHTR4%, 2001
1A NP B2014F012H & Lz (Aquafif 2 OBLHI AT D 2001421 H 2> 52002412 H 1%, Terrafif & 0
HEFALE)

AT, 207 —22y hEHWT, BEFELKTD /) A Xip EIZ K5 ENEN
NRARNZF VT 4 726RVI (LLFAGRVI _best & RFL T 25) 27 B T LICHE L, 14 DOGRVI_best
DA HIZK 9 DGRV _best< 0D HEGHDOEIGEZ 7 AT EICHH L7z, GRVI bestiX, T —#
ty MIMBEBT 224V T 4 77 7 OFRICESWHTHIH Lz, AR () D X 51z, HEARICEBWT
GRVIOIX, MEICHDENRT N TV WIREEZRT 72D, 1M OGRVI _best DG B IZK T 2
GRVI_best<0OHUfG H DEIG N @ENE 7 B, BREENECTZEHKE Lz, ZOEERDIX

B LMK B T H T T o T—afbEanz#aicB TR Lz, 1EMO
GRVI_best D Hi45 H (2%} 9~ 5 GRVI_best<0D HufF H O FIE A 200147 5 20 144 D A fRfir L, HulX
L7z, FEMI7Z2F151%. Nagai et al. (2014, Int J Remote Sens) ZZM S 7=\,

4. BRRVEZE

(1) BERCBITI2EEOOMBEEOMZERY E— ML v iIT X 38M

2L D 2R 5 7 H 244K OB AR Z BB L (K(4)-2) . LaL, mifﬁﬁbtuxm
BIAROWN, EHREG»D BRI TEEARTIIARICE EE o7, ZOME, B30l EF 72X
£ S 10mPL EDOBIAR DR HH1F90-80% T o - 7223, @%%éﬂ%h%ﬁ@@*@@ﬁ%imw%
Thotz (FM@W-1, -2) , ZOLIRERLEINEVEARAOKRHEOKS I, HE T
BIARDIARCK . MK AEIC L > TREARLT VW ENBATHIEEZDND, 22O R
a2 LTHEEOAEPOMERZRET D LICE-T, ZOREROBEENLHET DL &
WSS (F4)-3) .



X 4)-2 BfRIZX vt LzEAkR (B5H) . Kix. Inoue et al.

FZ () -1 BIRORKERIZE > TR HRHE

HEHRE D AT 21O TEOE 1
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(2014, PLOS ONEX VW BI ).

BAORAER (M) | #EHAEICEKEAYK EREG, SR LI EIARK IR (%)
0.30 = x 8 7 88
0.20 = x<0.30 7 2 29
0.10 = x<0.20 28 2 7
0.05 = x<0.10 1 0 0
F#W-2 FIAOESICL - TERDIBHER
BAORE (m) Hh b SR ESEIAR EREIGH DIRH LI EIAR S IRHE (%)
10 = x 9 7 78
5=x<10 15 3 20
0 = x<5 20 1 5
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(a) Forward-looking

(b) Nadir-looking

g N
iy o

(c) Backward-lking

HRB A LS IR

B (4)-3 [Fl— MR A2 kA 2 AENORE LB OF], B AR X > THEEHFIC LD EKR
O RITHE S, ML, Inoue et al. (2014, PLOS ONE) L v 5|,

(2) EBRZBIBFHAOEET —F OB SN EEHMICE S BE DM
BRT — X OFEHTIC LV L722013F OB RERY 2 G WIS Wio | AREE KRR - H3E
T - R EE OHEE M D22 [ oA & X (4) -4 LT, BERERYZR G BEHIMICEY L T i 36 K OVE AR ik
. B ROMEAE SR L 0 b RIS IEA & B TR SRR E MK < 8 BE AN
S -HREFEV, AL OEEEIRIIME B I OMRIE SR E LR CTAERRREEN G -#HE
AT R & < - REEIETIV & W D) ZEM A O R EA KL S, EOFH M L EORSBERIL,
BEDAEPEA A N EAEMRICERREE) L O IR (XA X274 v ) ICXV@BAIND,
AW TR - BRI R A EHIM BRENOHIE - BEOE—2) X, EoFHm BGIENLEIE) &
FEMTIERWNCHEDLL T, EOREOEBIEN R ER DM A LT 27-DICHEHTHDH LB X
bId, EOREDZEM A N0mD 3 fiEfe THRE SN D Z LIk - T, KELH Tk 2
BER R B REE I ORFEB A OEB N EHEICHTE SN D Z EnMffEsn5,

LU s, fET — 2 OMATICE 0 Bl Lo 2 588 ML, mE T —% D%/
fEREICHE Y 35 500~1, 000m X 500~ 1, 000mD i IZAL & T~ D kk x 7 B FE D R EEZ & B 2 T b,
WIEIREB MR EZ R E LIEI0VEEZBADERI A TICE DA T = /7 v v —BHNT, BIESCMEE:
HKIEORXLCHA L RELZICHT 72 /a0 —DREIIBE L ICRR L L EH LML
Too TORMIT, ALHE - BREEIHIELHEANTHE T, ZTNHOFET, JUELH TITBITD
WAERI 226 B RRE ) DIRFZE ) 3 A DB 2 @ EEICHEE T2 72121, SER e E b 2D
FEEOSAMAIERIZT TIERL, BHELASVICBIT 2RELTICHT AT =/ 0 —DEED
AR TTRE L 2 B AR PO ERRERZHETHAT L2 L0EEREZRET 5,
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WET =2 OVEEEZZNERFA LT,

(3) RAFRADEERICBITAIWEET =2/ uP—DERIATEHBIZLBBH

fEATH & LT, 2013 4E D 8 A ZBHALE L 7= Dryobalanops aromatica D U%RGB DR R % % X (4) -5 1T
LTz, BAAERTIC, %6 CFEIL AWM AR 2R Lic, Zhik, BB E 7 5 Bhao
DEA (RS Ao EWhkta~) ICERT 2 EEx b D, FERIC, RREHICHEE LMo
E R CHHFE & YRGB P E DR RINCEL N A BT, £/, EOEHICE LR IBEOBDOE(
(RFEN D EREASCIR BN o Tk fa~) TR LT, %R6B L E DR RINCEL B 2 b LT,
GET OB RN b AL A LA, BEICE L CTEIAHE ThH -7, 2R HICK LT, GHCH
FE DR RINIINR e AL 2R S22 o 7o, FEMZ2 45 R 1E. Nagai et al. (2016, Ecol Informat)
EHEBENT-0,

—h. BB EEERE LTZ%RCB-GEL- A fH - L - EE DR RPI0, StEmFE U —IC K58
TS 7-%RGB & FEA$5%% (NDVI-EVI-GRVI) ORFRANL., R B2 RERhotz, Thix. B
HCHER OB EMANER A L EEO 7z ) Y —2FHEE L TEDHXTL
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FoltltHwiBzohbd, HAET7 = /vy —0BZATHE & 3 5682 1T S Lz /T TR
Yt oV — IR E R REE ALY (250~1,000m) . Z D7z, BURERIZIHB W T, BVH 2 AR O FEM
AT 2 a Y — %@ TS 2 IR TH D, TNDDORERIT. AR TR
VH =L AT, Bl THYVIANOS 2B E FREL TDERI AT VAT AE SIS TEA
THZEOFRAMEERET S, ZHMEAENRE LERYEEN 272/ o P —HBRERIND
TEICEY, REEBICHT AR KO 2 L OMAE O ISENE EHEREEL O AR
DAL NZRDLETHA D,

15
01/0113 01/04113  01/07/13  01/10113

[Nagai et al. 2016 Ecol Infor]

X (4)-5 7= /vy —®&)HSHH U= Dryobalanops aromatica®%R, %G, %BD RERHI,
X iX. Nagai et al. (2016, Ecol Informat.) X VW —¥#E5|H,

(4) RETPTCRITI2HEMEROBEE(ORRBAHEET — 71 X 57
~ L=y TEHOY TN, RR U TEOE-HhRA )~ & oA~ b7 B HEOKES

B CIE, TR OGRVI _best D HUS H 12 %9 5 GRVI_best<0D B 5 H IS 28 & WO #2315 < 494 L
7= (K(4)-6) , ZHHOHKTIX, FHREKERICAANNN—LRT I TOT T 0T — 3~
DEHBRBB Z bl Ex bbb, LVDIT, BRENL AT ANV N—LNERN B Z b
ik CIE, IRFOZEREENWA L, KFEORKHENHIN L2 me 5, @EOHNE T,
20064E ICBNTH A NN — ARG MT DGR, RAXTICNMNET LT U 7INCT-FRy U~
YEAERART, v L=V TEHOZ LG TN, RRX VT EORAY N IR EroT
TENBEINTVWD Y, RIFROFER & T 5 &, TFETIHE, FREERB bl Tns
A~ U —PERCAT ETINORALRA~EEBE L TWDAMEEEZ RIET D,

RV AIZIBN T, 20014E 0> 5 201 34F I ZRRMRER 28 36 Z 72 oL 7o #itds & 45 & o s B4R 2 [X]
() -TIZR Lo, BN 2 b 7o iliid, REIZH TR~ ERA IR L TWD
BN D, AA NN LDOEERIT, v L=V TEEA R R YT EE BITHEE BB E 4
WML TWANR, 4 RV TEOAEREIT, 20068512~ L —v 7 [E% EE 57 (FAOSTAT;
http://faostat. fao.org) , £ > FRX T THEHIZEBWT, BHEFEEDOF A V=D T T T —
Va ORI b o i, 4%, miEEE (W) ~IERT LR TR N D,
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[Abstract]
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This project aimed at assessing ecosystem functions and services of Asian forests
using the trait-based approach and remote sensing.

We compiled a functional trait database for c. 320 tree species in Japan and c. 1000
species in Malaysia and Thailand. Based on the database, we mapped functional
compositions of tree communities in these regions. Then we transformed these values of
functional compositions into values of two essential ecosystem functions; maximum
photosynthetic capacity and litter decomposition rate, based on known relationships
between functional traits and those functions. Furthermore, impacts of climate change and
land-use change on these ecosystem functions were assessed by scenario analysis.

We build databases including 900 metadata and 200 raw data of forest plots in East
Asia, tree allometry data of 2000 trees and 130 species, and leaf optical reflectance of 18
sites and 420 species. By using these databases, we analyzed some parameters of forest
dynamics such as recruitment, mortality, and growth depending on the climate condition,
and the relationships between the reflectance and the plant traits associated with
ecosystem functions such as productivity, decomposition and herbivory. Furthermore, we
illustrated some ecosystem services such as carbon stock, BVOC, and sightseeing in some
spatial scales.

We assessed the relationship between pollination, biological control and

decomposition services and forest biodiversity at the local and national scales in Japan
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and forest dominated landscapes in Boneo, Malaysia. Based on the results, we developed
protocols of mapping potential ecosystem service (ES) at local and national scales. Those
protocols can be applied to other East and Southeast Asian regions by specifying a target
ecosystem service, determining correlations of drivers with the service and/or diversity of
agent organisms, and using a vegetation/land use map and scenarios for future prediction.

Using remote sensing, we developed methods for (1) detecting fallen trees in the
deciduous forest of Kitaibaraki by a camera on an unmanned helicopter and assessing the
decomposition function of the forest ecosystem, (2) estimating and mapping leaf traits of
deciduous forest in Japan by satellite-derived growing season length, and (3) mapping
deforestation and its between-year change in Asian tropical forest based on satellite
images. Those investigations demonstrated the high potential of the remote sensing for
assessing biodiversity and ecosystem function.
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