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Leaf area index (LAI) is one of the most important vegetation indices to characterize the forest
ecosystem, and one of the parameters that affects the water cycle such as evapotranspiration and
runoff in a mountainous watershed. This study examined and established a reasonable estimation
method of LAIL Furthermore, the established estimation method was applied to estimate
-evapotranspiration experimentally and theoretically in a mountainous watershed using excellent
satellite (Terra/ASTER) remote sensing data including regional characterlstlcs simultaneity. The
main conclusions of this study are as follows:

1. The estimation method of LAI was presented by the two-stream radiative transfer model based
on absorption and dispersion processes of electromagnetic waves in the vegetation canopy. In
addition, the spatial distribution of LAI in the mountainous watershed was estimated by applying
the Terra/ASTER data to this estimation method. The data were collected in summer (August 18,
2007) and winter (January 9. 2008). The validation of LAI estimation using Terra/ASTER data

| was conducted by comparing the estimated and measured LAls. The later one was measured
using Plant Canopy Analyzer (LAI-2000) on 16 observation points in the target area. As a result,
validity of LAI estimation method was confirmed as exhibited by a high correlation(»=0.97)
between estimated and measured LAIs. Thus, this result confirmed that the present method is a
reliable method for LAT estimation in a forest watershed.

2. MODI15A2 LAI product which is used for global LAI investigation was compared with ASTER
L.AI map obtained in this study to evaluate the accuracy. The result confirmed that MOD15A2
LAI estimation resulted overestimate LAI in the study area.

3. Evapotranspiration in the mountainous watershed was estimated by applying Terra/ASTER data to
the two-layer model. LAI calculated from ASTER data by LAI estimation method, LST
computed from ASTER thermal infrared data and the average daily temperature distribution data
were obtained from weather station and DEM data used in this estimation. The validation of the
estimation method was carried out by comparing the evapotranspiration obtained from the
two-layer model and the FAO-56 reference evapotranspiration equation. As a result, in case of |
summer, the estimations obtained from both methods were comparable well in the location with
high LAI, but an underestimation was obtained from FAO-56 equation in the location with low
LAL Although the two-layer model tended to give a high estimation in winter, there was no
significant difference in the range of evapotranspiration estimated from both model in summer

and winter.




(L7 5 9 F4E)
No. 1

PR LBEERROER

RORE R

EE R R =iz Bo B

BlE ERBXE % A FaBA

E=EEE |@E o K5 12 Hi B
S BBk K 2 iz Ek BB
leE mRBAY s g

FEWOE

HEREL ARG £ Terra/ASTER 7 — F Iz X 2 Ui o EmERE R
CEBHEOHEEEICET R '
RE B (Studies on the estimation methods of leaf area index and
evapotranspiration in a forest watershed using Terra/ASTER
data)

g o EEmEE S (LAD 3. #HERBRROSEL2R b T R bEEREAE
BHDO 1 2ThH2d R, IWHRBEOERBBEPPHMHRZEOKBERICHLRE R
HEPRETEERRIA—FD 1 2TH5, LirL, BEOEZ A, HlkL
NTOEERZ LAIR LAT R CICESCERBREBEOSHEMBEEE R, =7+
SUCRESL XN TV, |

AR T, BRITF— 2 OREE, FEEECBBEO S TER TV D HER
MU E Terra/ASTER ¥ — % (MRS HEEE : 15m) ZH W CILHHFERIZBIT 5
LAl OAHMHEEEL ZORERERE~OLREREIT DI, 2hb
DFHFHEWZOWTEBWERVEBROAE»LHEMIIBN., Z28LE, T2 TEHEDL
NERWRBEEZ. LTOILCEH S,

EAEX Y/ C—HNOEBRERIN - HILARBICESLS 2 (ET) FAKRSET|
M E% LAIEEABERLE. 2LT. COREESEBRACRESNLE
WRHMBRIEOEZE (2007 £ 8 A 18 H) 4% (20084 1 A 9 B) @
Terra/ASTER F— Z @A L. (hiftkic 17 2 LAIOZEM S A 2 #HE L2,




. No. 2

FlBE I, *t£& KIKPM @ 16 #15 C Plant Canopy Analyzer (LAI-2000) # F1
< LAI OB HEHE AT\ . BEHAICR TS LAT 0 EE & B ES L
HER, TO LAI#EREIZLVHE 5/ LAT m&iﬁ@i\ LAI-2000 iz X %
EEERLS—FKLE (r=097), 2O 2,6, KFETEFRSNE LA #E
BOBAE L RS EBRES A,

WERBED LA RAR ECESFA S TYWS MOD15A2 LA Y u & 7
ELZITRERFENTE LAIHERBICL Y RO bz ASTER LAl ~ v 7 & o8k
L7ifE R, S K & 5 1L #iE g i 38 C MOD15A2 LAI ?;t%,j%oa LAT
SV HLBRFMHMINTNBEZ LREFRIN-,

BRSNIZLAMEEIEIC L Y ASTERT — # s b B H & = LAT & ASTERT —
S LEBSNEMERERE (LST) & bIKEE2HE DN B EHLTIRSL
HT7T — S 2 EBRHREOHEEOLODBEFTNMCERAL, LHIRKOERREE
FMEHEELE, ZLT, TOXREHRERECTEORTIMEEZRIET DI, FA
O Penman-Monteith (FAO-56) NDOEFBHEHMTME L LB, RS L7, T O
R, EZOHA. LAINEVWHEICBW T, MEOHEEITILEENELS &K
LM, LAIZEWHE BN, 2BEFVO#ETEMIZFAO-56OFh &
VE@WEEZTR LT, EHR4E0HFE. £EFENI2BEE T LOEIXTAO-56R 0D %
NEYVEWEZRLE MFRCE2EBRBEEBEHEECEZEROFEE®1ISE LT
. FAO-56N DRI GMH (T LEBAS EEXOEVE) BNFEIEXKE O L
HEBICBWTHEISLTHWRWZ ik a b RSN, LL, ME
TANTHESNWEEZELATORREBOEMOAPEHREREIZRIRE R
ERIIRLN o T2,

UEDRERE, IHHFERICBITT 2 RRERER O OBE LK ZHEiE 5
THLETRELSZEIZLDLFRIE, BAE, KRE2MIRBEMBEL 2 - TV 53 HEMAH
BOWENM R CORZRBEEEVCREREH S S ICEENEBRIORE~OTMAL D
BIZR25bDE LT, BlFficnd, LoT, RHFFEIX, BE (BF) 0%
ZEZDICTHRMEEZETLIHDOLEBDLENRS,




(A% 1 0 5#K)

No. 1
RMRBEROEE
AP EE
© 5 BB OB
& TE KR Bz WO B
BlE ERBKRY % W ToEd
#EZHE |BE {Eﬁﬁt% 2% P B
kS it 5k K 4 g EHk =R
BlE BREBRE HER LR
EEBHE
EWFEABR | FR 22F 18 8H
ABRFE (BE0b0EzOTHIZ &,) - EES

EERVEIER, PR2FIASHEOAHEERICB W TEURFEFICH L TE
LRFERLXDOANFILOVWTHALZRD, BEFHICSDVWTHMZT =, EEW
BB LS CHRER2EN, W bHMETELIEEEHBLIZENTE L,

DEDHERNL, BEZERTAEETNEL (B2) 02U 23 SLEA
FHOERRLCIABEETH LB,




No. 2

FALHGEE
&% 2=

HOHE IR

UER 1] BS B L i3fmas, dRd, 7 m Ry +, AU —RaicEe &L s L B Y A5 BRI
RONESWSRTEEO TR H D, Licdi-T, ZZCHESEBEZERLEFRINWEES,

(5 1] ATEI0EBCER Lt RPN CEIR SN b Th B, 0BT, Bt LA
e TR R T ARRET OEE R F R BERER 7 « — FREEEEMEE L 7 —0
BCERSNWE, ZOHEOHENIFNZENI T 19, 18%, ¥ht 42.45%, #538.371% CTH Y, EE
BHEED 1-OTHD USDA HEF 7 Y ) I —THEEToER, #itoEshi,

RS 2] #aER 100%DIREE TR AT D RAROES I ER D, T OREIHTD,

[E1% 2] % (7 RDIE) \THFB SN B AEREDE HEORNEIIERIC L - TERENEAR S, T
PRI T, HEORKNRMEEDREEL Y BVES, AGTERN 0%5 5 100%~ LT BHizfk
VN EOREEIHAT S, L, BEORGTESAEA L VEVIES, WBICEARESESIEINT 510
B, ZOFURSRIBEIT B, =0 & 5 B DRI Z O F O HHI0 5 R I 5215
WD 100% DS HIEARBZBEE L, HE) b SN A B = X —OETHEEITS
RO R D,

[ 3] LAI OB HIZHWT, RERISRALAZVWEmEE WER) 20 TIne R0, #EEkon
813 EDLSITRBHBOM, |

[\ 3] LAT I3 RIERS 7o O HIEEREAFHE TEH &N D, $13EECI, #EEORERET
EERTHHE L. HEOKRIBOES L THEAYXH D, FaXY B> CEREEIET S & AR
ZAEPTUY T TRBRIICEDCEERHER L, TOEEFNET D, £k, AF v F—FHAVTiZEE
HIREEOERRIE L, EOER & EGHOMBI DIFERORETMEROE, IR HFAARK
TOMEEREREENT 2, AL CO LAT BT 25 TH S Plant Canopy Analyzer %
BT T,

(BRI Al I3RS B 25 b DM, ZOX 572 ZAD LALIXED L I T B Dy,

(V% 4] ASERRECHAIC I/ 5 2R F0 X 5 RERGHEIC Y 20 & 5 REREIES, 7 320k
D IR TNENOREEER Laf L T2, ThbOFNY ¥ / 2 —oxd 5 LA ORIER,
Plant Canopy Analyzer (X ¥ FARHHCISIERI IR O HE L £F0 ASTRR 57— # OHVE R ORI 28
o7 TiThohlz, AOUEEMBEE G, HEC LD LA AMEoEEE L 0/ NS EEShZ. Zo
& 5 7R ASTER 7 —# 1 K 5 LAl HEREED B bRER S hiz,

[ 5] FAO-56 ik, THKASPEE CHIRET & 20V EEDEREREY 525X THDN, &
Bl & Uiz oD ki soil—liﬁe DI 70HE LT, DL D RER O, EiEIRE
PERC Lo TRRDLBIN, YO L) RERER LD,




No. 3

[[E1% 5] BFFEs R RIKITHTT 5 ASTER E D Band 2 & Band 3 OF — & AW TR Z1ERLT5 &
HEOBDEHT —4 2 Soil-Line EFHINDEMRIEHIND, D Soil-Line ETHETEINE-T
WBIEE, HEWIIEHENZNEY Band 2 & Band 3 OF —FIIEEIZTVIBIZ T R v hERB,
AElD Soil-Line HIZ7 2y h R TWAHEEMUZRTT S Band 2 & Band 3 OF — & WAV EIFRIZ 575
LTS, IERSEIHRIC L > TRESBRD EELOND, Fio, FENOERRIL, +0%EH
RZRHEES TE R o ol DEEMRSEO AR (HZFE:2.0n/s, 45 1.7 n/s) FEH L

[ERie] 2l@es o, EmEELZ—E (F:300 K, £:280 K) L{0E L3 ehann,

[V 6] ASTER DEGRAM AL K (BN) %AV TR DR AHRERE (1S F— 4k, LAl #5789
v S B LTERIRE &) TEEYEERRD 0%D Soil-Line RO TR U O LEmRE &
2% AHFEOREFRIRAT LAL 255 @\ EROHIREIREITE 22 300 K, £/ 280 K SEHEHh,
T E R LR L, S, AP < MR 5 TR - D%
EEEOHE OB LR, IS OBEmIRE % —iE & KE L,

[ER9 7] BN, & BN, OESGRD 7 12w FTHEAENRH - T, Soil-line X ¥ Rz 2S5 — 28T H2onT
Wb, —ROMEREHEAVTLAL OEEERTT- T HREER VO,

[[E)% 7] ASTER 7" —# AV LAL HEE T TN/ 3T A5 T D BNay & BN I3, HEERFRBHEEL T
WBETRENSHLED BY, & BN, DIETH D, HENEETSHIEE BY, & BY, #717 v b L,
Soil-line M HITIFHEEFFICHEN L, BN, & BN KIGET 25, LT:75§0’C\ T 5% BNey & BN 1T
RS DZ L, @RV EBbhs,

[EF 8] ASTER 77— & 12 & D #ERE & 4172 ASTER LAL & MODI5A2 LAT DA3FRODFHEM LAI=3 THT Hh3
FEIXED L HITZRIATE 2D,

[[E1% 8] A1EASTER 77— 4 & FAV N THEE L= itIgic 31} B ASTER LA 431l % Terra-MODIS ¥ —4
AR E o [E] TR MOD15A2 LA 7’2 &7 b & HlRd 576, ASTER LAT 0D4ER45 4% (90mX 90m)
% MOD15A2 LAT DZERTARAE (LkmX Tkm) 1295 K S ICEMFESLEIT o7, EORE, LALHS 3 LA
L&D IR T, MODLSA2 LAT 2MBREMET 5 = L MRS, LEEd -, ZO L3 aE7T—4
DZEFDFEREDZERD, FORED 1 2L HEINS,

[&R 9] 2 BEF A OFTUMEZRIET 572 DAV o FAC-56 FUTFEICERBHELZR L TVARVWOT
BHIUL, EDX DD &y, FA0-56 TOIEMRINI L DL S 1c#i -7 Dby,

[EFE9] 2/BET /AT & D HEE ST ZRREEET,,, & FAO-56T0IT & 0 HERE S 7 AT B R BB T b JLAT
ALl EO IR LT OREEENTTRE LTS8, LAIRSER K D{EWE Z AT, ET,,
BEThk DE<72o7c, UL, FIET L THEE SN AR BEO TR HH-C SRR R R X
RERIIADNRP2I 0, HEEORIMEDNDHLBERD OB oD, i, BIFHO
HE. FAO-S6TUT/ R A U EREBE R HET 508, FcET 2 |EFIIRY 5k, L
EBoT, SEOHE. BB IS L,




