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FMEZFA L7 HETH Y NDVIrEIFHARREIICR T 524 827 2L ONDVIO f/ME (NDV,,,) &
ARME(NDVL,, ) Z#&FHE L. 245 OfE CTHAE{L L7ZNDVIr=(NDVI -NDVI,; )/ (NDVI, -NDVI, ;) #30.5
(50%) % # 2 7-8%4 Conset & HBMEE (NDVI 50%) Td 5, ZhangikIIMODISOIERE T = /1 ¥
—T NI ZLTHEASNTWLIFETHD, KM@ -1CHBIZLD 7 =/ 0 U —HEEMH O E K
EEToT2Y A PEEEDT, KBFETIE, 42— "Ll b AT THRE S I-fd o ZFHE
IEDOERERIAET —Z & LTERA L, 77 A D 0db#61° ~71° ([ZE 5 WNERMEEEBHE (7o
foe) LY RIARERREGLHITVA FOT — X2 WE L THfT Lz, EHLEZMED XS
TIE 1 ~6 B S ICAZRE LI ATy Py ay Ml LS BEBEATESINATEBY, Zh
SOEBOFNGRGIRESRMEDO B W — 2B M Lo, PR RS AR CIsheoF=EE
BT/ WD, BARORIRICEHRE L2 mig a2 FH L, IR OFEHZ(L 2T Uiz, H LD
AT ED 72/ vy =2 A IV TOREET, LTOBEY THD, £7. E2LHKIITTO
HATEBP LR DOE > THHEAZYVHL, TOEAOFOR R, #G) ., HFB OENE
NO26PETH DT VX NAED ¥ 2 35 L=, Z DR, G, B H6reen Excess Index (GEI=26-R-B) ™
EEiEAERM L, ZhangiE Ty =/ a v —X A I 7 FHH LT, ZhangiE CIXGEIREZ 1 ¥ A
T4y 7 BEETCT 00y T 07 L, O RSB ER LR D AR
( “green—up” =D,, “maturity” =D,, “senescence” =D,, “dormancy”’ =D,) % BIE - EIED X 1
RV EBEMT TS, R TIR, EHAEDFEENZ VT ITRE INTWD I X T H B %
FAWTHHRTE - HoOBRE - BEAZMB L, ZOFE L ZhangiBIZ L 5D, ED,0E MG, ik
F— A AN RER L L CREERN=(0.75xD, +0.25 x D), HIEH=(D, - 9.2) DEREZE,
COEEMECHEONTRENORKMKEME L C2o00H 2T — ¥ (SPOT-VEGETATION & Y
Terra-MODIS) (Z%F9 % 3 Fik (NDVI 3L, NDIIYE, Zhangik) & DA 1T o7,
SHIERET 22 AW 7 =/ 0 U—BRFEOEHRRICOW T, ZRIohE A& RS EEE
T AFLIESY % W BB R a2 (To 7o, ZOBMMERTIET 7AN « 72T N T ADK—
N—7Z v NREHTIToHBHRAECTHE LN 8 by e OBKOEmBEREC, BIBILE L
TR HEIE E MR R D7 — 2 & 6 L2, B3 15% & 45% DAy 2 ERL L, FRETaTD5 A
200 (BE B 140) OO 10A1H (BEH274) OBEBEHRO X A I 7 £ TORAEFRENDVIOZE
HiEEFtRE Lz, ZOBRIC, 7r b b ORGEORERME & $HEOKH =K - ZiRIIFEHEE
FT—EE L, MKEMED K PHEEZFHELEIE TV Ialb—var&iiol, YIalb—v
a2 & FENE LT HIE & KBS RTAEA K OMIRFEAEDO R - I RAOREFEE2FR 2)-1IE L DTz, Kb
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KRTEf L. SPOT-VEGETATION=RCTerra—MOD IS 2 O Him A2 T WV FRTL0: 301 BT A MELZFIH L
7~

-170° -160° -150" -140°
] ]

BRW
70° - ' - 70°
RK&TLK 1\; .‘4: ATG
TA&Tz——>*, PFA& 1
/BFAb
P . ‘ﬂ&* *T-C|
=
60° - 60°

| |
-170° -160° -150" -140°
X((2)-1 BERHEOT-ODICHWEZHED A TT—2 DN E

KQ2)-1 BIHMEEY I 2 b—va U &2{To 72 AR & KB RTEMA & O B R

DOY SZA Understory
reflectance
Red NIR
Spring-1 w/snow 140 (May 20th) 47. 57 0. 561 0. 466
Spring—2 140 (May 20th) 47. 57 0.0737 0. 294
Summer—1 182 (Jul. 1st) 44. 31 0. 0527 0. 330
Summer—2 213 (Aug. 1°Y 49. 14 0. 0527 0. 330
Autumn-1 244 (Sep. 1°Y) 58. 62 0.0737 0.294
Autumn—2 274 (Oct. 1Y) 69. 93 0.0737 0. 294
Autumn—-2 w/snow 274 (Oct. 1°Y) 69. 93 0. 561 0. 466

4. BREVELR

(1) BET—FDINE L BE

MODISE D7 m &7 hDUWTIE, KA IE G A& 3R S 27— ZM0D09 (2000-20134F % T
2ER) | BERATEE/FPART — ZMOD15(2000-20134F £ TEHK) O8HM = v Ry v b F — & Utk
L7z WEESNZT—ZXXRERTEREIT., =RV —H4ty FEEELE, T O,

BT ELOLEEREZANT, BEOEY 7 Lr0RE2HAWVWTT =4ty E2HEEL -,
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SPOT-VEGETATION®D 7 — Z {2 DWW T b, KA IE 7 Hi 3% 1 A 8 S10 % X4 (1998-20134) L, 10H
HORFRT — %, WAEREKT — X 2/HE LT,

(2) EFHRDLAIZ v &7 s DL LRI

AKY T T =< THELET TADETRYTOLAIZ K (2) 21277, #(2)-212, K7 TF—=<
TMODIST — & Z X — 2| L THITITHESE L7 LATHE E M O MFERE B 2 £ & 7=, MOD15IXR7-16
A F%Eﬁ%u\f‘ O EBHE LY b REWEIICH D, MOD15G iﬁ?LAI% BRHEELTWDIERD

o —HT, SFRFHTICHETE LZLATEX, I EEAICEWVEE 2o, THNIEXT TAID

7va b7 b QMR RKKFNFEEZHNCTHRNBEET AN TA Y I T v T =TV EERTDHZ &
THEmMENRONTZZLERLTWD, AW THIE S N7220114E7H OLAT (maximum LAT
compositing) & #i E&IHI{E & DRoot mean square error (RMSE) (£0.47 (FAZEX£33%) Th o7,
—J7C., MOD15 LAI (R U < 20114F 7 H ®maximum composite LAI) Z#[R UV A FTlE L& Z
%, RMSE=0.94 (GRZE66%) ThH VD, RHFIETHEE LT=T 7 A0 Ok HEB O LATHEE E 23 BEAF D
WETaX 7 LV LERETHLZ RPN ERST,

TIADBHZRKLAI #EEWJ - ://\l)'yggqﬂ—jquu ;ﬁiﬁ] c

'° —
& 3

o 1 2 3
0 1 2 3 2011 _07_11_LAI

2008 07 21 LAl

B (2)-2 >RV T ET T ADOEERBIEEOHERERG (77 A0, A7)

F(2)-2 TT7ABITRIT DHELATHE EE O BRIERRE R

P14 ~ID fa B (Abks) 2P (5 %) M FLAT VN MODIS LAT
R7-01 67. 990 149. 762 0. 96 0.28 0. 90
R7-3 67.516 149. 847 1.58 0.96 2. 40
R7-16 66. 027 150. 122 3. 47 2.96 1. 60
R7-18 65. 842 149. 648 1.98 1.96 2.30
US-Prr 65. 123 147. 487 0.82 0.96 1.10

(3) IRYUT «TIF3RIDT7=/)ud—ruFs bOBELKIE
S L 7-7x /a8y —F—2OF & L TNOA/AVHRRIZ L A RIE-KIEF — 2 & v + ([K(2)-3) .
SPOT-VEGETATIONIZ & 2 B3 - Y5 ¥ET — X & v » (X (2)-4) 27, K¥ 77—~ TiL, NOAA-AVHRR
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1A ER, SPOT-VEGETATIONEMODIST — X (kB 7 =/ vV —LLAIOT =ty MIvRUTET
T A THEEL,

SPOT-VEGETATION & Terra-MODISIZ3 2D 7 = J o ¥ —@BlHIFEA4 A L CHE L7-RBIEH &
EHATT PR LIEBERZBR LR, ComETr —4% - FiEbHEMEICEL X
MR LN, £, MOFELHBE L THL NI EREICHETTRER FIE, AT — 2 OERE
bz RHTZLIXTERNLo7, BARMIK TOLEBKEEND, BEORBERTITIEICI Y ML
AATZPLHEMULTEREORERLV2.9-12.THEDIZHESN D Z LB LN o7, NDII
EIT AR TIT A BAFICHEE TE T, Yo RTHTIE, SR L2 FEIC LD ER X
DEIHEIN TS L O NDVIrE: (MODISF|A) . Zhang?: (SPOT-VEGETATIONA| ) . Zhanglh
(MODISFI) ) & ERE LV b HEE I N7z Fik (NDVIr (SPOT-VEGETATIONA] ) . NDIT{% (MODIS
FIAH) . NDIIVE (SPOT-VEGETATIONFIIH) ) MRIEL CWwiz, —F T, SR EEZRATHET —
H oo FIEICKDBEROYENHEAZ M L7 — & &g U772 /5 R FBFRER=0. 64 & ] (2 Ll i) &
WHBER RS-, ZORKERNS MET ¥ E2AVWTRENZSERBEICHET 2720121,
TELRETEBOHBET —% «- FEAHVWTREHOHELITV., TOYBELZIHETHZ LT
REEEOVBEANWHETCZ D LOMMICE ST,

100 1%0 200 0 20 %0 0 L) 100 13 2N o 20 %0

1982508 1982E0S

4] (2) -3 NOAA-AVHRR GIMMS T — Z I L B 7 a— 727 = ) u¥— (JRHE - JRHER) HEE O R,
KIZ1982E DHEEFRE R TH D, NDVIrIEIC L v HEE L7z,
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Day of the year

[X] (2) —4 SPOT-VEGETATIONT — Z /L H#EE L 7= AL FERAEAE O R BE B - P83 0 HEE /5 JL 61 (1998-2011
FONEMME)  ((a) NDVIr{EIZ X2 EIEAHEEMS R, ONWHEIC X2 REAHE. (c)NDVIriEiZ
X BAVEERHEE)

X (2)-5i1%, 20114 L 20124 2B 1T A, M ETFT —XIC X ARIER LEER, HHEE TIEOTY
JBERLHER, SR - REMBAOKREANREZ 72y NLZLDOTHDH, JbiE68” iz 5
WU CREMNEARMA, x>y v Rk Cch 5, BEICIE, FMRITOXA IV 7 I3HmEHEDRE
HEHEY BI6-19 RS Z > Tz (dbfkee” okt 2 ERROED &3 m) . /72, #HET —
ZEMEDATICEDRBERICTITIFZEAEZA LT IR oTc, KQ)-bIZITKOEFED Z A
YIHREIFICTE Yy L THD, I, MET X ICXHPBEEBOHEMEIIHM ETIATIZED
HEME V162288 -T2, £, BMBEOXA IV T LHEET A DOHELEEEOX A I v
JIXEE—FHThole, ZOZEnb, MRET—FICLDBEEDOF A I U7X, EBEOHA DA
R ELIVOBFHCLIVBRVNEELZZT TV DI ERHONE RS T,

X (2)-61%, MAEBPBEET VIZE > THELENWVIOEHE/LLTHDL, YI2lb—Ta il
Ko THDLNINDVIOFHZAbiX, Lo MBI 72 A k2R L T\, £, K(3)-6121%
3ODERLFEBPMEMEMHITBITDMREEZ R LTS, KFFEOFE RS, 2B S
NDVID ZEFHEAIC R THE L, BEHBHZBR N T/ASNWZ ERHBLMNE 257 (coefficient of
variation < 3.5%) , X (2)-6D#H 7 7 71X, NDVIZEH T 5 BICHIH &N 50k & TR R
HTL2HRROFEE (BoH) 2L TWD, WIRKHEROR G ITHESR (15%. 45%) 1Tk - TR
LM, MEELBFEMEMT-BLTEY ., REOERNDOKKFEL G IZHRIKH RO FHITE
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EPHLHRIINT TIHRAIIETLTWSD, DF D, FEDORERMITIZHIKROBHN K S MWV TV
LEHITH Y, AL OF R IER AR TIX, BUERSERETH o THMRER A O R B O HEE A Al FE
ThHhHIEEZRLTWND, £, BEIT. BMEOFIA IV T LRBEDOH A I 7T —EDHBE
NHDHEEZD, o T, RICHET —XICLP2BEHOHEMNIME X A IV 7 OB BEEZIT
TWEELTh, BELMBSIC-EOCHMEPNOL ZENOLRBENEZHET 2 ENAREL - T

o —H T, WEMIKBREANEL 2570, KKEZRBELICL 20, A2
@ﬁﬂi@ CEE T LI LD, TO/RE KT, BERICHEARTRYFROEDR %%xj‘
MRIENEIE L THENVIN TR VI K RDZENRHL N LR ST,

/J

350 T T T T T 350 T T T T T
2011 2012

1 300}
L " T

TR T o et

250 W8T 4 "1 250| P !

300 -

> Blue (Slope -2.71, R=0.82) > Blue (Slope -3.69, 8~0.64)
8 Green (Slope -2.69, R=051)  |O Gireen (Slope -2.25, R=0.42)
200 | Red(Slope -2.76, R~0.82) 10 200|. Red (Slope -3.00, R=0.77)
° * *
®_ - & =
150 - . o * “ 150 I~ 1
1 K S
] . 3
100 "Blue (Slope 3.43, R=0.63) y 100} Biue fine (Slope 4.92, R~084) 1 |—®— Ground SOS and EOS
Green (Slope 3.50, R<0.67) Green line (Slope 5.68, R-0.76) ®  Last and first snow timings
Rcd lSlupc 0 R=0. ‘ 1) Red (Slope 5.83, 8=0.90) ~+- Satellite SOS and EOS
50 50 L L L I 1
626466687072 62 64 66 68 70 72
Latitude Latitude

B (2)-5 HRT—FNOHESNTRE - BERDIA IV T HMEDATITIDRE - KHEH
DEA I T ROERT - BEEDOZ A I 7 OfEAR (dbi#e1° ~71° )

VZA=0, RAA=0 O Understory contribution in red
—&-\/ZA=40, RAA=0
-—VZA=40, RAA=180 [ Understory contribution in NIR

|<— Snow free —)l

1.0 . . 100
(a) Canopy cover = 45/ _
08l M e =g 8 lgo 8
3 5
s 06| 160 2 o
o 4 @
z g4
04 L la40 > 3
=
02 = - 20
0.0 0
1.0
(b) Cénop\; COVEII = 15% ' ' ' 100
0.8 4 3
PP Snin o I 80 S ¢
s 06 i 33
2 60 gg
s . g!'
04 | \ 1 40 S g
& =
02 L 3 4 =
20
0.0 b 0
- & T N = o
O O x xr z z Z
22283553
T f=:=5¢E5E
» 6 P » T T <

B (2)-6 MR ETTNMICLED 72/ a P —F A7 DyIalb—a R



2RFa-1201-31

5. RKFFRICKVELNTRE

(1) BEHER
CERAERICOWTIZ RV BEICA L HRROMEE T A — X OHIR OB R EME @A KD A
DL CTHERBEODKUENARAEINDZZLEZHALNIL, ZTORIRT—4% 8y MEHEZE L 72, 2000
LR, HRx RN — T2 Lo C, BEHRBEEEPMEI N CELEAEL OMRE RS & 2D
TaF s FOREIZITIELOERAONONRBURTH Y | FEIC, dLFRIZBWTIX, HRIKDOE
Eﬁ%%@%ét%i%ﬂfnkoﬁﬁ%?ﬁﬁﬂ@ﬁw%%_ﬁmi&@&ﬁ%ﬁw7u&7
M EElLTE R,
T/ uV—HEFIECOWTIE, BEOIATBHEOT -2 M5 Z LT . BEO
%E?%&-iﬁ%mwfﬁ%ﬁ®%m%ﬁwx%ﬁﬂﬁyg%ﬁﬁfé_kfﬁ%é@%w%%
HEHETZ LI ENH LN ERoTe, —HCTHEROHEHEMIFEBEOEELY LB 2V
ﬁ%f%@\fmﬁ&kﬂm@@’i&%ﬁ%ﬁf%é
cINDLDOT—HEy MZoWTIX, 4. MZHINREARTHTETHY . ARKIC
X2 OMREEDFIHACTCE LT —2 L7 &&yﬁ%#ﬁ%b\k*ﬁméz%6
BT L DABRRBERBREOFEERO RMHEEEICIT, ET AMEESET L ORIEED
WERMICHET D REEEDIENT, ETILVDOANT —Z LR 8HE WE 7 X7 M k)
DAREFELEEND, #o T, ETNVOFRMEICK L TEEDEW /T A — 5B IEIC A e 1
R EE D Z Lk, HRNICABRREBFERBEOLEIZORN D, RIFFETIE, 4 %IERL
DORBERIVEZFICHND E PRI TV AL E RO, AR ¥%7w@ﬁ%mﬁﬂ7%%
&T%é%ﬁ&hﬁ&7m/my—&4iV7®&%%ﬁot#\a%%%rw@%ﬁm&ﬁﬁ
LTCETLVOANNBERDEET 0 X7 bOEELEMRGET HLERD D,

(2) REBSK~ORM

<ATEMDBEIZTEH L7z gl iR >
IR T R FIH TR,

<FTEAEHTLIZLPARAEND MR >
AWFFETIE, AT AR AR R B ARAT ISR FTRE AR R AL 7 =/ vV — D EREM &R L
oo THNHOTEIT, MIRIZB T DIEBRCBOR O RO LME R E L THANMETH D,

6. EERELRFEEORNR

1) RAMI “Radiation Model Intercomparison project (Phase IV)” , Organizer : Dr. Jean-Luc
Widlowski, EU-Joint Research Center, Italy. 2010-¥i{F

WRT— 2O ERBERR EOMWMENRT A =2 2 WHEET 5720 DA BSHREE T /L O A
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i EBRTH D, V720 Y E O/NKFHBHF20104E LV . Phase IVOFH A B EBRIZEI L .
EBREREOHBEAZ B LU TCHYOME LT T AFLIESOWBIZORIT TE T, 77 A0
U7 TOERBIEKR~ Y ' 710X, Z OMA L ER M B R S - B &5 0 (FLiES) 23 #E
bhTnb,

2) JICS (JAMSTEC and IARC collaborative studies),” Greenhouse gas dynamics of boreal forest
and tundra ecosystems vulnerable to Arctic warming” , Counter part: International Arctic
Research Center, University of Alaska, Fairbanks, 20114:-20134F (Phase 1), 20144--2016
4 (Phase 2).

TIANNT =T R 7 ZHRHAOR—=H—7 7 v MREMIZZ v b T e ROB - K - RFIK
BOERANTA—=FZETD2A—NN=HY A FEREL, RET 0¥ 7 SORIET — 2 BGRE
ZfToT0D, AV THETHM LT =2 0—HIZIoJIcs7rny=7 FEE#EL TRESH
ebDTH D,

7. BREERRDRERRI
(1) BLERX
<@wmxX (E#EdHY) >
1) K. ICHII, M. KONDO, Y. OKABE, M. UEYAMA, H. KOBAYASHI, S.-J. LEE, N. SAIGUSA, Z. ZHU,
and R. B. MYNENI: Remote Sensing, 5, 6043-6062 (2013)
“Recent changes in terrestrial gross primary productivity in Asia from 1982 to 2011”
2) H. KOBAYASHI, R. SUZUKI, S. NAGAI, T. NAKAI, and Y. KIM: TIEEE Geoscience and Remote
Sensing Letters, Volume 11, Issue 2, 564-568, 10.1109/LGRS.2013.2278426, (2014)
“Spatial scale and landscape heterogeneity effects on FAPAR in an open canopy black spruce

forest in interior Alaska”

<ZFoELFEEX (EHELL) >
RRICHFE S & FHET 20,

(2) ABEER (F2%)

1) H. KOBAYASHI, R. SUZUKI, S. NAGAI, T. NAKAI and Y. KIM: AGU Fall Meeting, San Francisco
USA, 2012

“The 3D plant canopy radiative transfer analysis in an Alaskan black spruce forest:

the characteristics of fraction of absorbed photosynthetically active radiation in the
heterogeneous landscape.”

2) H. KOBAYASHI, D. BALDOCCHI, Y. RYU, Q. CHEN, S. MA, J. OSUNA and S. USTIN: AOGS-WPGM
Joint Assembly, Singapore, 2012

“Energy and carbon fluxes in an oak woodland in California as simulated by the 1D and

3D models.”
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3) H. KOBAYASHI, Y. RYU, D. BALDOCCHI, J. WELLES, and J. NORMAN : Asiaflux International
Workshop 2013, Seoul, 2013
“Removal of scattered radiation in canopy gap fraction measurements from LAT-2200 Plant
Canopy Analyzer”

4) H. KOBAYASHI, K. ICHII, K. ASHWANI, K. AOYAMA, and S. NAGAI: AGU Fall Meeting 2013,
San Francisco, USA, 2013
“Analysis of green—up onset across east Siberian and Alaskan forests”

5) H. KOBAYASHI, Y.A. PULPADAN, S. NAGAT (fi124:), Msis >Ry AL SEJI, 20144F12H
3H
“Estimation of tundra and forest understory vegetation phenology in Alaska from
time—lapse cameras and satellite measurements”

6) W. YANG, H. KOBAYASHI, R. SUZUKI, AND N. K. NASAHARA ZE5EIMRIGEF AR T A, 2014
F12A3A . E LA AT FEET
“Retrieval of understory NDVI in sparse needleleaf forests over Alaska by MODIS BRDF
data” ,

(3) HiER%F#F
FRICREHE T NS HET W,

(4) TER:ORZ - Bliixtes] OEkE
D /HRFER, [3oDHIBOB AL SEDOBBREBET D, WEIETFZCE Mg AR H
RIS AR E I+ — 173, 20134£10H 12H

(5) XA IF~DOAEK - PEH
FRICREHE T N & HEHT R,

(6) T0fh
FRICREHE T NS HEHT W,

8. BT

1) Tucker C. J., I. Y. Fang, C. D. Keeling, and R. H. Gammon (1986), Relationship between
atmospheric CO, variations and a satellite—derived vegetation index, Nature, 319,
195-199.

2) Myneni R. B., C. D. Keeling, C. J. Tucker, G. Asrar, and R. R. Nemani (1997), Increased
plant growth in the northern high latitudes from 1981 to 1991, Nature, 386, 698-702.

3) NRTERE (2008), FIET — M DHEEINTZ S m — SVERBER T 0¥ 7 NOER, Rk
NE, MREEHE, ARV E— MBI 7 EaEE, 28, 1, 1-16.
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Kobayashi, H., N. Delbart, R. Suzuki, and K. Kushida (2010), A satellite-based method
for monitoring seasonality in the overstory leaf area index of Siberian larch forest
Journal of Geophysical Research, 115, G01002, doi:10.1029/2009JG000939

Kobayashi, H. and H. Iwabuchi (2008), A coupled 1-D atmosphere and 3-D canopy radiative
transfer model for canopy reflectance, light environment, and photosynthesis simulation
in a heterogeneous landscape, Remote Sensing of Environment, 112, 173-185.

Delbart, N., Kergoata, L., Toana, T. L., Lhermittea, J. & Picard, G. 2005. Determination
of phenological dates in boreal regions using normalized difference water index. Remote
Sensing of Environment, 97: 26-38.

Delbart, N., Toan, T. L., Kerogoats, L. & Fedotova, V. 2006. Remote sensing of spring
phenology in boreal regions: A free of snow—effect method using NOAA-AVHRR and
SPOT-VGT data (1982-2004). Remote Sensing of Environment, 101: 52-62.

White, M.A., Thornton, P.E. & Running, S.W. (1997) A continental phenology model for
monitoring vegetation responses to interannual climatic variability. Global
Biogeochemical Cycles, 11, 217-234.

Zhang, X.Y., Friedl, M.A., Schaaf, C.B., Strahler, A.H., Hodges, J.C.F., Gao, F., Reed
B.C. & Huete, A. (2003) Monitoring vegetation phenology using MODIS. Remote Sensing
of Environment, 84, 471-475.
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(3) 7VTHBIZRK T 2HET —FFABBRET VORE & BIKABREB OEE
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Wpk24 (BHAAAEE) ~ 2645 8 Rt P54 : 3, 737TH
(5B, FR26FEEFHEEE : 1,014T M)
THREIL, MERE & T,
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BT 3 TR, BIERBWERET VOANT — 2, BT V7B 5 REMER
ykxﬁyk(mmmmméﬁ%aﬁ ANBBIEOKL) ICEH LEETVEELEITD, T
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ETNEAVWCTRE Y I 2 b —a a7, Y73 E 1 THREINZSVRET LV E O ERCBmE
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MARARAEEEOHTEIZIIRZ T —LVOMYENEETHY, HEBH CHELNLZNNS A~ AT
— XX BOHMENORBILPRNT 70 —FO—2>THDHI ERbroTz, 272 L, £tk
WLICERRY 77 LU AT —HIERONTEY, AENS A~ AL LEERRFET — ¥ 2811
WCHESWTHBET 22608, ARBRO BILRFZEZFFMT 2 L THELELEEZLLY, 20 LD
K\Fﬁ%ﬂi@ﬁﬁmﬁjh%%kéﬂéﬂ%%&ﬁ%ﬁmﬁf%t:kﬁ%f%%3m%ﬁ
LHRETHY, SBRIZINOOMERE~TV ML &L CENADRBINZHIEZ KX < AitES
TH5HDEEZD,

[F—U—F] RFEMBER, MAERBRAEER, VE— bk 7 BEAMS, MODIS

1. iZUdic

ABEOSEKBEIL, aRE 7y 7 VeAEHFHAL, 7—% - TTVEEG %2 8 Lz B
RFEWRET VOB ENTH D, Fri2, (DEEFORMFRET — & 2 A 0FIH U 7z B o 35 776 57
BTNV E~OER & C, BEREBREET VEERBENLT DS, QRS eET v EHANT
PRl ik FIEER O E~FROL®HEZ BT 2., L2 HEMET L, HERN LoD, €7V
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For better assessment and future projection of terrestrial water and
carbon cycles, we developed a multiple data—integrative biosphere model. This
new data—-integrative model is designed to function as both a diagnostic mode
with satellite-based leaf area index (LAI) a prognostic mode without
satellite-based LAI, and it integrates spatial datasets of biospheric
variables (mostly remote sensing data) as constraints of model simulations.
This implementation allows not only improvement of carbon and water cycle
simulations, but also inverse estimation of ecophysiological parameters. We
developed a model parameter optimization routine into a model constructed
based on an existing biosphere model, Biome—BGC, and conducted both site—-level
and continental-scale experiments. Site—level experiments were conducted at
multiple eddy—covariance sites in Asia, and we found that both biomass and
flux constraints are necessary to simulate these accurately. Continental
simulations, having a new parameter set (e.g., rooting depth and maximum light
use efficiency) inferred from inverse estimation of model parameters,
successfully improved carbon and water cycle simulations.

We also constructed new datasets to simulate terrestrial carbon cycles.
First, LAI and phenology were generated in boreal and Arctic regions evaluated
by ground observations. Additionally, CO, fluxes at the global scale were

generated using a network of eddy—covariance measurements and remote sensing
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data and further validated with the GOSAT Level 4A product. Moreover, global
forest age data, which are lacking at present, were developed experimentally
using a model inversion technique based on a legacy of global disturbances
represented by indices of human and fire influence, and we found that the
established data were consistent in both North America and China. We
anticipate that these newly established data can be integrated into carbon
cycle simulations and thus contribute to reducing uncertainties in our
understandings of the terrestrial carbon budget.

To understand the terrestrial CO, budget, the selected regions, Asian,
boreal, and Arctic regions, were analyzed intensively. The Asian regions were
analyzed using a diagnhostic biosphere model, BEAMS, to detect recent drastic
changes in the carbon budget. Emissions from fire in southeast Asia, the
methane budget of rice paddy, and the CO, budget in Siberia were analyzed.
The CO, and energy budgets in Alaska were analyzed by integrating 21 eddy
covariance site data, remote sensing data, and Biome-BGC. We found from
analyses of Asia and circumpolar regions that the role of fire is one of the

important factors determining terrestrial carbon budgets.



