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-2 > YA NDVI®F RVI

< %
LANDSAT MSS¢ Z$

B BAND 6— MSS BAND
ND 6 = “31SS BAND 6+ MSS BAND 5
" MSS BAND 7— MSS BAND 5

DT - BAND BAND

MSS BAND 7+ MSS BAND 5

TVI 6

vV ND6+0.5

TVI7 = vV NDI+0.5
LANDSAT TM¢| 7%

IM4 = TM 3
ND =

™4 + TM 3
SPOTY 7%
M;LZ
ND = POT BAND POT BAND

SPOT BAND 3 + SPOT BAND 2
NOAA AVHRRY 7%

ND = AVHRR BAND 2 — AVHRR BAND
AVHRR BAND 2 + AVHRR BAND 1
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1.4.3. 3944 &4 WX F=(IPVI : Infrared Percentage Vegetation Index)
Ao An] &2 A2 == Crippen(1990)e ]3] A2 Add Aoz FA(EF)NA RedEs
W 7] = FAAdsitE AEs st o] X¢E Ak A Y. H e An] A AR =IPVD S A

FAYAFNDVDE 715502t FAAT g 43 22 #AZ Ak

_ _NDVI+1 NIR A T -
IPVI= 9 = "NIR <+ RED (A O-2)

1.4.4. Z}Fo] A A A 4(DVI : Difference Vegetation Index)
2po] 2] A A 4=(DVID)+= Richardson¥ Everitt(1992)2] ¥ HT =FoA 7]&¥ 1 o},
ol Loz Aerd AL Lillesand 9F Kiefer(1987)2 o528 A A x4 (VI:Vegetation

2]
Index)ZA] A<ttt Lillesand ¢ Kieferi= o] A9 A&7t eA S AFstd oy, 5@ A

o2 Sish we A7 dhol oS kA WPshel theI B WHAL wHo] Wk

e Ashburn ] 2] : DVI = 2.0 MSS7 - MSS5
e Richardson and Wiegand ¢ 2] : DVI = 2.4 MSS7 - MSS5
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S A S o] gL E A o] QEgE ] Q1o band 5+ FEEE WAL

al
o wake] 74 Aom, wALF A b Ak o] drh E@ =S WAl band 5

N 718 B3 band Tl A E G Sao] U] Wi Aol AR FDVDE Aol s
3kt

1.4.5. &2 A A 4 (PVI : Perpendicular Vegetation Index)
FA A WA 4= (PVDE Richardson® Wiegand(1977) 2lall xS AAF At 522 A %]
F(PVDE t7]HAF wl§- Wzste] o2 ol HetA Azt XS Fe vt

e Aol t71d FAol ol oA rhe exlsh 2 & AR5l ok uhgra )
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PVI=sin(a)N I R — cos(a)RED (2] m-4)
714 a & EFHI NIRF9 o] 7=g 2

1.4.6. 7}F 2] A A X 4= (WDVI : Weighted Difference Vegetation Index)

7hs Aol A A = Clevers(1988)0l] &l A|AJ¥ A o= 7hGafo] 2 A G20 44 2] A A]
Fo #AE AAnEABA T} A B AT BA et FASTH

A YA gef o] ThFatol A A F= thr] A Wb wj- wizksiw bl 2 Ao
o}

_1>4
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_/I_\_
:IL

fe

WDVI= N1 R — g*RED (2} I-5)
07|14 g B 7]L7]9l.

1.5. E%k{}ﬁ(sml Noise)s H4& 381317 % A5

E EGES WASHe] mfdel, AR BE EFES AR dE wAsNEYS 717
o EGAS BAL 44TRE} B w0 ngdtt veel ANE AFES £

e AnSATE AFERA, il &M =5t
)% AT Aol we el ATFAAAFRTE AT el He] Hol B

Azet e ols A5 FANAATRTE @ ugad,

[uny
6]
iy
ft
2
b
oxl
>
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(SAVI : Soil Adjusted Vegetation Index)

Huete(1988)e 98] #AA® oz H&HEX|F9} 22 P2

Ao gt 2

(4L (4 1-6)

A71A L& FALRZA g B TR 05 g e A gunel 19 Wl

1.5.2. HYEFE YA AR F(TSAVI : Transformed Soil Adjusted Vegetation Index)
WY EYR A A2 4= Baret(1989)2F Naret and Guyot(1991)el <& ¥ 4= &

Fdol Ao VIEvlsh dAE TS JHES AL, ol AES AAATY] EACd F=
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w0 e 0080tk MIEFH AN YAF(TSAVDY ALY e theat 2ot
TSAVI= S(INITR—=sxRED+a) (A 1-7)

axN TR+ RED —axs+ Xx(1+ sxs)

1.5.3. FRAESR P2 AW A4 (MSAVI : Modified Soil Adjusted Vegetation Index)
TFARAESEAAAATE Qi(1994)5 ol ofsf wrde Ao ofn Axd vpel o] E¢R
AABAF(SAVDe] gt AWM L A9 &Y Fro we} t=v. 49 EY
AR 7| EA dg)e vYdt wAH R A (Correction factor)LS ©]&3tE ZOFE o] &5
WA Qe A AR et ThE Aol A o] g o5 AtEY. FAESFRAGAA

T(MSAVD 9] A4 & a3 2

f
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-

___ NIR—=RED A -
MSAVI—NIR+RED+L(1+L) (A I-8)

o] 714 L& 1-2sxNDVIXxWDVIe|H s= B9l 7]& 7)ot

1.54. FRESFEARG AR S 2 (MSAVI2:Modified Soil Adjusted Vegetation Index 2)
TFAEGHAGAAA G 25 Qi(1994)d 93] TAHESFRAANAATE AGHoz THAA
MEEst = WA x| g=o|th MSAVI2e AAbA & the-3 7t}

2
MSAV]Z:JLMRMZW&M (4 T-9)

1.6. 71tA4& H43487) AT A5
7l AlRbel met wstEy RE dAEAAA = 7S Satste] whAbE Ble SA S
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1.6.1. AT H EZYE X4 (GEMI : Global Environment Monitoring Index)
A3 U E A== Pinty 9} Verstraete(1991)0] ¢af] Wd® AFE 258 2 A X4
st “Stock’t 718 S AATo=ZA AAS Ui7|d 4 284S gl AFEHER

HEA G A e et 2t

red—0.125
GEMI=ceta(l—0.25xe ta)— -1 ed (2] II-10)

o] 7] A etar v #Zt}.

20NIR*~REDAH+15xNIR+05RED (a4 .11
NIR+RED+0.5 ! )

eta=
1.6.2. U] 7] A &2 A X 4=(ARVI : Atmospherically Resistant Vegetation Index)

7] A2 A 4== Kanfman and Tante(1992)9] <l A7l® Aoz A F2 AR 4
(NDVDoll A red band®] HEAF&-S o %] gk},
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&3 2k
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_ NIR—=#» A -
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rb= red— gama(blue— red)
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Ax A Scene THITAWA) | FHAYB) H|&(A/B)

1985 173.2769 187.6720 164.9261 1.1379

1987 164.2091 178.5040 155.9051 1.1450

1993 167.8615 183.5722 158.7358 1.1565
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FAF "HAT, A" A, 11(3):77

e

1) SE5H1995), “ARAEE ol FF AN EAEAL HANY A7 BN FHIA FAY

A7, g A=A S A, 11(3):71-81
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S ol 8% FAmoRr NHEFE AAT Aoz 1007] ol E77F 7HsatA
7 Landsat TM #1d @4E ol&ato] &7 Ao @89 aid==m Qlste] 2AAg FF°

o
BR/ ALY B HsSER < E -3 >3 2ol dad Ades RFIdss 449



< 3% M-2 > vYlaET AEAExA A SR
Ad Ed9 2 Hatg Fd2
A ddTd # &5 /" A A/ x A
(Lowland Hardwoods) (Shrub/Cutover/Grass)
v U/ AR 7]
(Aspen/Birch) ©
55 9549 ]
(Northern Hardwoods)
1A 294" (Upland Conifers) 9
2k A (Balsam Fir)/ -
wl 7R U5 (White Spruce) ¥ = H
A A9+ (Lowland Conifers)
< ¥ M-3 > 3 A 5 JAFAL G BF2 39 vl
FIANRAS S AIAANFE Ed =
EFH YU (Ash) A A 2934 (Lowland Hardwood)
EYH(Elm), WFYF(Aspen)/AF&t . :
) =2 2} AL E
F(Birch), ¥4+ (Aspen) 11 (Aspen) / A2 (Birch)

1A Y4 (Upland conifer), <% (Red
Pine), W< (White Pine), Jack Pine

ik Ay (Balsam Fir) / W 7bE8| v | 34k Ay (Balsam Fir) /9 7F
(White Spruce) LR AR
A A A4 (Lowland Conifers), A* &
7HEH Y5 (Lowland Black Spruce), ©
w27} Y994 (Tamarack), &5 3 2
% (Northern White Cedar)

H 2] 2] o (Cutover), AA o] %] (Lowland
Grass), At} %A (Highland Grass), ¥
- 2 (Brush)

Z+A] (Cropland), "X (Pasture) & A (Agriculture)
Al 2 gAY (Urban  and

Industrial), 2 &A1 7] 2=2](Recreational | 7}3A] (Developed)
Development)
< (Water) < (Water)
% (Marsh)

2~ ¥ ] (Muskeg)

=]

A=}

X84 (Northern Hardwoods) 55323 (Northern Hardwoods)
o3
i=]

=
2.
T
w2
o
=
o
e

-

A A %< Lowland Conifer)

TE-(Shrub)/™H | ] (Cutover)
/Z A (Grass)

| ox | e

% (Marsh)

of Alel HE¥ EFRHHoEs T 127H9 ERWHe AHgelt 1§ 67HA =
Landsat TMS] 67] #i=olv Umx] 67}A & 2 x| o]t} Al&H A AYAFZE Greeness,
Brightness, Wetness= 7/ ¥+
o 2d W= 9 5 4] 2gE ARESElth Greenesst AAS AAF=d 7HE
fr&8tal, Brightness®E3E 249 Ao 585 233t Wetness= 5419 A 2 A

o A A4 A4 FReted 58 A

lo
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rf
2
Lo
ol
2
Moo PN
e
i,
me oy e

T gloerm @ Guided FH2HH WS A& T Guided
=

¥ 279 (Primary Sampling Units)S 343704 A A3l

F RETGo g AARAL} FEANAERES AAst B Edold An B FAHAAER
AR& AT
FAYHo2E 98 FHH(Inversed Calibration)S AF&3ATH AAFHHS 94
SRNH EF3 FES SHMTE dASy FAGAE Sl B WEs FHUFE
AAste] FAS A=At oled WM ES AbEste]l fojxl A AbEw A k. FFE
o}

24. A9 T2

Warren B. Cohen(1994)2 972 Semivariogram< ©|-&3te] tpddt dAy 25 714
AEEES RSk e 29 =2dA gFa gl

Semivariogramo] & W= 9 ‘A" EAS 1 ZE RS UHEE v

AP A o2 Semivariogram® U v} h7t H Ao =2 ujrh#] A5t F
ARGl =g & WA A (lag)E W9 (range)et F-Erh W9l (range) ¢t H L H (silD)
a3k gergelth, WHelE FHH & X (spatial

A |
Z4she AgEE Ande A welgel o

A5

lo

rlo

E4E& BAskE MY =
dependency) %+ 5 24 (homogeneity) &
&

& FAshed Abg R

K =50y B e ) = 2w 4 ]

y : Semuvariance

h: Semivariance vt S8 AN G (Lag)
n: ()l A=l AMEE BS53F
z: ERA x oA e Wk
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< 19 M-13 > Semivariance® % & 2 ¢l w ok
A& Warren B. Cohen M. Hoffer, GIS Application Perspective : Current Research on Re
mote Sensing of Forest Structure, V. Alaric Sample(ed.)(1994), Remote Sensing and
GIS in Ecosystem Management, Island Press, p.94

Cohen®] A= FIHTZE7F Z7] ©E young, mature, old-growth, young-mix,
mature-mix e} o] 57149 =538 AA3A Y. Youngd mature 55 Ay oz 7H
@3 FHFFERE Holil old-growth®t mixed= EF3 FF2E HAY. zZF FEe
semivariogram< 97%e AW =E o] &ste] DNgk(digital number)< sttt ol =gk &

4
e vgel F b gMe olgakdtk () & =AM HADNGS s =ddE

£ SAsted 288 HiekA Xdves 2SS dAuHh

Cohen #3t4 EAS o] &3k Tasseled CapHg thF1. dth Cohenel o] ojshd
Tasseled Cap® T4 8249 greenness, brightness, wetness= oA wetness#| g=1ko] J=&&
Ay JH3 AAE B} o] greenness, brightnessE 59 AEjRT= X &% W 3o
o W7AsHA RvEgSh7] wiEolth Wetness® 1HARE 9 FE HAFE Agow, 5
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w
~

o] A Fx7} BEITFE aYEAY gHo] AXEZE wetness7t EolXth= o] Eolt},
=2 wetnessAF7F e AVE YAlStE ABBATE Yo Aol

AFAAAFNDVDE AAGAARE 94 27 W= gure ol gaine g aas

AR Gt 54 R olgax Eaht wiel o), Al tuAn A4ol 7
Ax Qe B4 ool At A BAS AAR el Jddstel g wol AgHE A
BAF F @Al aEt o] AFt Aol B Ex o g3k, 4o Tx 3
ol o] g7 Eaha Atk A4 FrE ATFe Gdd Bd At AR S
T2k hE% B5% YEFo dYsEE Fo FRBAE AHn A

< 3% -4 > Tasseled Cap A9 =292 AHTA

R e =5 A 2] AT
HRV Azt

(Brightness) | (Greenness) (Wetness)
DBH(mn, all) 0.55 0.44 0.44 -0.60
DBH(sd, all) 0.88 0.53 0.55 -0.87
DBH(mn, upper) 0.88 0.43 0.47 -0.87
CD(mn, all) 0.67 0.33 0.35 -0.69
CD(sd, all) 0.72 0.27 0.25 -0.67
CD(mn, upper) 0.88 0.42 0.27 -0.88
HGT(mn, all) 0.45 0.37 0.37 -0.51
HGT(sd, all) 0.88 0.30 0.42 -0.81
HGT (mn, upper) 0.86 0.35 0.43 -0.85
DNY (all) -0.62 0.49 0.51 -0.69
DNY (upper) -0.84 0.39 0.51 0.87
BA(all) 0.73 0.53 0.52 -0.69
BA (upper) 0.73 0.47 0.53 -0.71
AGE 0.87 0.55 0.63 -0.90
SCI 0.88 0.55 0.65 -0.86
CHD 0.75 0.53 0.54 -0.69

A& ¢ Warren B. Cohen M. Hoffer, GIS Application Perspective : Current Research on
Remote Sensing of Forest Structure, V. Alaric Sample(ed.) Remote Sensing and

GIS in Ecosystem Management, Island Press, 1994, p97
T+ © DBH(Z2474), CD(d& A74), HGT(53l), DNY(5# ¥ %), BAM4), AGE(FH),
4 E3A ), CHD(F#H=o] gdAd A ), mn(‘ 1), sd(E=HAE), all(FE
of A= EE ), upper(F#He -HF)
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3. SAA A 1A A E F

Landsat 157} 19720 @Al o]z £
wob7b HAAth 7)ol E T dE FEF O
o= st=dlolo] A o] u Fol o] FAEAdAEAHNPP)S ALtsts HIH
o] 1P glom olF AAABL] AL O Ate] gk #Alo] FmolA AL 3l
Ao #elHs AAANAY ZE o vlasjA, A= AF, 75, e
Z T =19 Aolrt AX AAA B AL

Ayl dxp AarE e 45 flal JNEE 27k o] Fag S JNEE
WA (AVHRR)/A T2 A A =(NDVD) o] &8t Wiy A IR

2as Hitstel Ags el ek

3.1. AVHRR/NDVIEZ ©] &3} SANPPY F3
NASA® ElolZ o] &g AVHRRAIA ¢ 324 =7](Pixel Size): oF 1.1km=, A 7-7F
o] JFAHAAE dFAs= Adto]l Jhsstth thE A7l 2 F(F, 1709 A=
gdo Hdl #g Tl Axs e FH5)S ol&ste] FEol flv ATHEY AAEE A4
b= Zo] Zhestrh o9k & WS o] &ate] ofxelvl, RotwlE]gl, HAAS] Aol A
T3t HATh
2 (NDVD= A=At 22ivt, AVHRRA
M= Llkmo #3HAQl Ealles 7HAL e Ao, AF e NDVIAR AEA] 33114

of tigehes Al FEol wrbsstel
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=
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AHAAF(LAL @ Leaf Area Index)®t 333 -FEWANE T F(APAR)9] NDVIHl digk 4
SHAE =F317] 98 LAC A7 & o] &5 A ATk T FHFE T = A A A]
APAR-> NDVIel tiaiAl A3, LAIC disiA= vldd e #AE BoFa ot Seller7t
Hel #AAE v} 2

hul
o

fr

APARCEAMA G RHAEFY) = (QBAAZE, JAGTPAL, F8TE) (4 T-3)
(R 5 A %) (4} m-4)

Tl tefM = e dAA el wet

S FAAoRRE T2 AAR WEss Aol sbesitt thek biomeo] UhE 9ol
T} WALEAo] ztol7t lermE M E TS LAIMALE NDVIE tE #hs 2y 7t
S0l k. & o2 LAI=3%1 2k el NDVIZE 057F & 2, 22 NDVI @S 7HHe =
2] LAI= 27 € % vl weba, biomedo] tE Aol A9 NDVIZHE LAIS

APARZ S| Wigto] A4@abl o Folxx @r=vhe, NDVIE 4eaisl ol gatt AL 7hsd)
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o

A gtk 53 eBFHAZ, A JAr, wid B

NDVI-LAI-APAR®| #AE WA ZIth
Monieth(1981)+= <17t 2% NPPE A &K7|7tgel S5 APARS #AIS A4dste A+

g9 o, o]Z3 NDVI, APAR 32 LAIS NPPol AZAA7]+= Aol 7lsdits AL ¥y

O

=&Y vEAE 7)o gFol

b

o}.
NPP = f[2 APAR] xe (4] M-5)
e= olUA W3 E & (g/M])
o] 47|zl AAE APAROl = QATEIGWALe] A= 2 X&)k #ek |3z A
ARA, o] PALFFEA #HE AAJNAAEFFAANE APHor AAs L A
W37k 53] et

NPP = ) NDVI x ¢ (4 IM-6)

HZ%E NDVIZ NPPe| aAZ43 A& Goward et al.(1987)e]3itl. W7k APAR®| Y A (M])
2 NPP(kg/m*)Z W33l7] 98 7} biomed A5 AsA Al o WA a3t
A& NDVISF LAIOIAM = {13z, $H4ke APARY 22 delol F3A (A4 H)NDVIS dzt g

N A

A H
AA7E ol gH AT Aot dFd A= FHIY

-

)
2 Aol molFm gx

A A
51, NDVISl @4H17H A4 A ek of NDVIS) F3rergle] 4% d e derglolx
Al —

>.

2ol 2
€ AT AVHRRARS) 8 SARCH AT 4TS A 2HE AAN] 43

L
‘1N o
W
—_
D
e
AU
3
o
lo
re
g
i,
N
ol
il
ne
~N
Ao
ol
2
—_
—_
[\3
L
N

o] NN=% Ut LandsatH Al 2
= o] &3lo] shute] JAS wEJY. wEbA Landsat 942 A xW e Wl 13]9] snapshot
WS o] &shAl Hoth EE 30me] Iwdles 7 TMAEE AVHRRO Hls) #=n]7}
10w o™ Ap= & oF 1,0008 o] o}, whekA] thqf o] AFte] ol A AsE o] &3t

= A s

)

Monteith(1981)¢] ™ 7 Sellers(1985, 1987)¢] =&¥ BA YA = &, 2%, I =
o gl AHel AW WgoR ATE Pol WAtk WAk A o5 oA A
A% 2

%o QAT Aol o] ol FHHT Ak e, ofAThAAN B L
sEY2E Wi, id BN E 2R BE AGE Wit ofsh 2o oy X 27

o biomed Aol &0l /5l S fskel, JEAAH 4w N4HA 4L nt



40V H - A= Y B FES 91 AT A1

NPP = > T(oxNDVI)xe (2 m-7)
WA A4 Ts/NDVI

1:¥:l

0

(ST = =%olA NDVI®| A7HA

Ts = AVHRR @9 = 49} 52 5E Fa7 A ZHSE

o] (A M-7eoll wdlA o= AHXE ZFg3 JEo] o]Fo]Ht}. Nemani and
Running(1989b)ell A= wl= EEPUT IA-HY AVHRRAIEZFE Ts/NDVIZ A4kd A
EAGATTE o] &= A

0F TRE FuUFS Yshy] AT NDVIS AgHe=st 2gEAel 3

O
RS

rr

2T YA Zso] HAarb ¥ 0Colske]l NDVI gts A9l g NDVI 1At

X
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T
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R
%0
v
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22 DSINDVIE 1999 = ALE AR tE channel?} &

Alell A2 =)A= & channel2 SAA7I2 Algste] Aitet=s A% At (Goward et al,
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= nzEA AAARD/B %S ol 4an

Moonley et al.(1989)= FFAdsHol do Aaws=d AH vdEsies AS BT} e
FS Wl gl , 373 el <3l

LA G} 7P Els %ko]‘ﬂr(Wessman et al., 1988). &3+ C3
o2 T Biomed| taiA = o2l 7hA e eAlFE ol 8F a7t vk webA AVHRR
9] Channel 4(105~11.5mm)¢} Channel 5(11.5~125m) 258 At=H A FEHE7F o] &5
UTH

Nemani and Running(1989b)ol A+ McClain(1980)2] Sprit Window<=H & ©]-83}o] X%

Meng Atk of WHos dd AYHI Ut AR go] ¥ A= el s

3.2. NPPE FH3l= AeHA =4
AVHRR/NDVIE= AA A A% NPPE RUEHE7] Yal 7193 o ga F43



M ] - 9] AFelEA) 2 4] 4

BAE Aew AAH st 4o A45A9 2L Bomedl dalAE SINDYTE FA49
FEE gol At}

321 940 8 LAIS] 27
ZA, ddAAE 59 AdA Biomed NPP= A5717H59 Biomass#3%9] A|7HA &
A

o olsl FAse Aol st :zaw Y, ABY JlEe 4ER9EY 5 dI4A

1970 el AAE FABESAIGAGABP)el #dd AejAe] s1AS &3] LAISH NPP
bl = biomed o] tEol= B st % = Aol A A Gholz, 1982;
Webb et al, 1983). &3 o] &7FsE &3 LAIS 7540 @ dAE BoAa Atk Grier
THAHET)e] LAIG Aoz v

o
=}
[N
=
jam
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i
—
Nej
Q
d
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o
5
=
w
o
=}
0.
>
Q
=)
)
jam
e}
=
—+
o
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—_
©
0
93
flo

e s B

ojefgt AFtol ol AAAA Y LAIE dARAL o8 A3k e o] A4
g gte dHE T3 FAVE Ak LAIE S330bAbE ) A4 LAIY] 2 HS4 A 99
BHE TAekE Aol oal A= A gk AlFlo] o] FojHtt 538 Held LAIE 73

o] 3ol o] 8% tH(Wiegand et al., 1979; Asrar
et al., 1984).

Running et al.(1986) 3} Peterson et al.(1987)2 ©|l= 2@ &Fo AFsE AAFH
LAIE &-&7]°] ®Al" AA(Thematic Map Simulation Data)E ©]-&3to] F43} J
71 Fo = AT HE AN 20em(BFY)ZHEH dFAF ] -80em(F-F) 7k A o] F&
7FA AL 9lar, o] EL kg LA RAFE AAAHSd wEol d-&Hd
Landsat TMAIE & o] &3] w= A xUols, ZEIUF, JHETY Agrdel dis 3
ow grjro] HA A

Spanner et al.(1989) TM<| NIR/REDH| ¢} #Hl=#o] LAIZe] 3 d3o] = A&
Bl

Aol el AHA FHZAFE TME 30mA Z7]7F A48, LAl 4 TMASEE 9]
&oto] AFEAT. AAAAQ A9 oo AR A7 A wiio] NOAAS 3
s 1lkm7} @2 Ao]ojA AVHRRS ©] €3 1.lkm Z7|2 A17F 3= A FKmB 99
FH S QG S8V oA ERAIAI S Aol ©fs] AVHRRA7] 9 LAIFAo] & %
H7F QA H(Pierce and Running, 1988).

Spanner et al.(1987)2 vwl= JAEF g LFol EeluFo HAFH &5 A,
LAI®] #AE o] &3 Fde Hiel o8 ZAAFde LAIE 38t 2 Z3AVHRRY
NDVIE LAI=60] 3ats 4o oa] LAISH R*=0.769] A ##AE Holi 9Jtt. Nemani

™
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and Running(1989a)= LAIZ} 3% 109 #Eelue] 5270 1.1kmel F8Hel dia] F&3h4 <l
BPAAE ol&ste] Hrh oAl HIwyd o8 LAIE F4833 o™, AVHRRA = 9}
o] LAl A 7bel| =& AauA(R*=0.83)7F U= Aol A=}
A LAI 49U s e LA -] A8t At} @ﬂxl &2 o WA LAIS
= THEES 75t dNty] Aere ARsRRY =¥ gl diaiA B
218 Fale A2 £4 2vH(Hungerford, 1987).

FeAQ SAANRHEH LAIE F4e7] SlalMe 3o 23715 7FHExtinction
Coefficient)7} &4 JARE Aol ol & Fa7F vt 22y F3#9 54 T3
Biome©o| th&o 98] = A W3slgktl(Javis and Leverenz, 1983; Pierce and Running, 1988).
HAARAL] o8 SAWPA = Ze B2 A EAHe] EAeL Aok sy AU
WHALE A Background E 4] =F3 WHALE, 7] F3E, B FHALZ, AlA Al ZFe] Wt 5o
A7E AT

of A& utgor IgTFdt A9 LAIE o8 7HA & H‘%ﬁﬂ%% 7HE Q1E 91 el
I Z4ste= Zlo] 7hsattts Aol WAt 22y dA7HA 2
TZot AYFRALE AL o] FElEHA thE Biomeo| thalA e R Fo] E Q3

L

Oll

o

3.22. LAIY] AHAEZDZ ] 57

A Aol A LAIE FAs= ol AARE o] &dtE Zo] 7hsatna o AZAEA
o3 AFE o]&3 MEATHA Models /NEsl= Aol o8] NPPE F43t= Zlo] 75
Sttt Forest-BGCE A2 AFH A Al #3t i & ZAY £3& Ailste AlgdolA

292 (Running and Coughlan, 1988), o] = 29| UjFo= 2712 9] t& A ZHIdS 7FA 3

Cotde due R AME e sy s Jtaugkagola, e shvbe dddlE
e = et A4 F3 A oltl. Forest-BGCE A2 Hul-H 47|, A24, A
Ay AR 5o el VAR E 2o Rt o Rde SR F5 - - EY
TFEdEN FEF 5o T FEABARE FoE v 3 o] REAYFANE FFH
A, FAZE, AFEE, g2, AL ditter sk, 3 5o @AxAAAAE 2 HAE

li ) ==

AL A 9} SFFAAEFS o] 8351 "ﬂﬂ'-ﬂ ‘jr(Runmng and Coughlan, 1988). A& 43}
s, A I BT =9 EE2 o] VISR gAs] wststa vk LAIS
of gk vk w3k AA Wsteta vk AWM= LA 35-E 9714 sl o
A=, FAikol w438 Fistar Aok Ly ol A~ A oA = LAY

S | =718t dA 2 tHRunning and Cougnlan, 1988). &2
A AEFFA deiX e B vk F 25 AeFe] TR ASE Ae
LADZ} 3ollA 9712 Z7hahd oo nl#ste] FAddFm F7hskAw, A&7|3ke] B B4
°] 337mm¢l #EFF9] m=Ete] tidiAE LAIY T7tel®s A @ Sulv HoA A &

O
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glo] AestQl Aol ola @E

) ooleh g AN o ABHAY AFY AL

3.3. ZNDV[Q} FOREST-BGCY] vl
Goward et al.(1985)% HF&HOo R E NPPFHAZ o]&3ste] Holwg]7te] oz 71%

biomeol W& SINDVIE NPPt ##HAA ATE FPeith. NPP FHAE o] &3t

SINDVIE Asdte Aoz 7T/4e AldAtolEe st 7H3A Sl Ao |zt NPP
E AlE#Ho|Asta, 21 A3 NOAAS 1983-1984Wd 2] AAA 2R Gt AAS ZA}SH
A HRunning and Nemani, 1988). 771¢] A|@Ate]Ee] NDVI®} A7 =] a2
R?=0.87¢] 3, A7+Z2bERo]l e R=0.770|W, U= R=0.72¢]t) o] AT}

SINDVIel&stel  AEA tiArERES AolE: defet= Aol Jbedtth. NPPe
FOREST-BGCo| 9Jgt A& gdjsty] flaiA= LAL ESFE4AE, 7102 59 A%
A7 A g e Zb stael tisiA AalA = To FIHAARe] Hadtth v ZEUS
o] 28x5bkmA| ol whste]l A YAFE FHA SR o] fsteo] AlEdolddutt 4F Au=
BE dojz AHel Abetu 7] AA EH o] A (MT-CLIM, Running et al., 1987)S& o]&3te]
rom TS ol¢t e AAHS AA
Aozl 71459 AVHRRZHE dolx LAIFA#H 58 X339 7[eAss st A%
Aoz tdAFe 7+ 1lkmsfAel 3| 1,2008] o] FOREST-BGC7F 2 &8 ¥ 2l tH(Running
et al, 1989). «d7-A19 el #HE ZF FAAY WeE LADF 4-150]aL, FHAlo]

Hog =2AFE JAARE BRI XFHo H

pul

o
F_Hl

25-60cm/yrel ™, NPPE 57-142t/ha/yrolth. thgoz o] Ao #AH zNDVIE—‘%Ei
NPPE F43t= ZAS Al@sta, FOREST-BGCe <)
@ AT L Hzol ATl BE PO AT
o dEE, AFgedEde o gEe A9k 0

N ATERS wasa Rolh

SINDVIO 2% NPPe| 4 Artrbssivs Aol T87d0] 9loem FOREST-BGC A
HloldE ol &t ofd2 HAHA A7t 2Ed FAA &l osiA EAREE Ao
7bestthe d vk & 2= WS COx s=7F 2uE H= 4§ dS

BELFRS gAY GAKA WS ABAlHel o8 A o] At
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o
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wjE MR AT
41. 7 &
A Aol FElol = dlarE HA digk AU YEE st AMRE 2 BY

HaA4nst aH 2adg JEe Exolgus, Adds, 4AAA, F A% S B
AA e 2ASE A7 9 BeETZ 1 Age] B3 AT @F Ex doz A§d

1
AEAH MM 7, AR By 2 Ay, 3, A= T olarst Ay Aol
B Ho] 2o Ao b A, R WHEA S
A gkek. @A MODIS EA 9 E2ARED, 7R AREH= A28 o] E o]
228) Landsat Pathfinder®&910), GAP Analysis A&t YA A=) 5 t5o HUE4 9

J

AA A W] BEX s A4 AETEAY delgwo] s MEEdar £ A gl
o oYy dEste ARES A[AAHA #eY frdAE 2 34 A 9 EFEA
o] FstA] &t ¥ AFolAM= A T Z@JE}QQ A e T4 e s 7 2k 3

29 FAA HWAS xFet= AAdolE Mo ~E thFal Qth o] A A olEH o]~
A ERFA FHAEFIE obd At el Fadv =l FdgFe] Ui £A4S @ 9 b
ol H|o] = 9] A3} A4S Landsat 1A FAES Ve FAEE 91 e GISE
o] &3ttt oy g dolE o]~ A&t Yoigh Aol QFHBER B A A E
FAQ mAe] AABH AR 2 HE HATY TN RS ERAAE st
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AAA e zte] EXPE S AEolF & E(corridor)e]  FEo| TS
SEPM< A& 9 A Aot X JhAat w7 a2 A3k
L5 o] &3dte] M FFS APt B ol

a2
E
e
=
oo
tlo

15) Woodcock, C. D., Collins, J., Gopal, S., Jakabhazy, V. D., Li, X, Macomber, S., Ryherd, S,
Harward, V. J., Levitan, J., Wu, Y., and Warbington, R.(1994a), Mapping forest vegetation using
Landsat TM imagery and a canopy reflectance model. Remote Sensing of Environment 50:

240-254.
16) Woodcock, C. E. and Harward, V. ].(1992), Nested-hierarchical scene models an image

segmentation. International Journal of Remote Sensing 13: 3167-3187.
17) White, J. D. and Running, S. W.(1994), Testing scale dependent assumptions in regional

ecosystem simulations. Journal of Vegetation Science 5:687-702.



a6y H - A= Y H S§S fF AP A0

[] mtixed Conifer

[ Big Cone Dowglas Fir
[ Jeffery Dine

[ sub-al pine Conifer
I Elack Dak

B tanvon Live Oak

[ miparian Hardwood
[@] spotted Owl Nest Sites

[Jaos ttcn
[ z4t0 oD
P 124 it c

< a9 M-14 > s ge] AA, saa7], sadie, 455 e S5 FAT A%

Z}& : Janet Franklin and John Stephenson, Integrating GIS and remote sensing to
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MRS FisHE YAIZ~F o (threshold score)= o8] W] Az & AR A3} 270t
AA =~z E ALt
aA e 7 Fed AEFEe FHdHE 80-100%¢ 3 AFAFEL Suwjn] 24X
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Tettitary Type % Range of &g Yo of Agzigned
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(b Forest Type and % Canopy Cover) 1345 haCell | in345 haCell
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Bigrone Diowglas Fir, [0-49% 0-3% ¥ 43
Liwve Oak, 20-100% 1-12% £% &0
Chapatral 41 -97% T3% ]

A& : Janet Franklin and John Stephenson, Integrating GIS and remote sensing to
produce regional vegetation databases: attributes related to environmental modeling
http://ncgia.ncgia.ucsb.edu/conf/SANTA_FE_CD-ROM/sf_papers/franklin_janet/my_paper.ht
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A% ¢ Janet Franklin and John Stephenson, Integrating GIS and remote sensing to
produce regional vegetation databases: attributes related to environmental modeling,
http://ncgia.ncgia.ucsb.edu/conf/SANTA_FE_CD-ROM/sf_papers/franklin_janet/my_pa
per.html
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< a9 V-3 > A+ A9 9] DEMZ 3=

< E V-1 > JHae guEy

#3L(m) H & TAH S

0 ~ 100 19.24 19.24
100 ~ 200 27.69 46.92
200 ~ 300 24.47 71.39
300 ~ 400 14.88 86.27
400 ~ 500 6.92 93.19
500 ~ 600 3.09 96.28
600 ~ 700 1.84 98.12
700 ~ 800 1.03 99.15
800 ~ 900 0.50 99.65
900 ~ 1000 0.24 99.89
1,000 ~ 1100 0.09 99.98
1,100 ~ 0.02 100.00

AAE BAAR 105 vl gAAee] AU 25%F FAst, o

Asar glom, Azkst A9 2 FAAR F2 o)EHI vk AAE 0%
o A e gAte] AXEa = AFow e At v$ FESH< 18 VA4
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F(=) H & AN S

0~ 45 11.16 11.16
45 ~ 90 11.65 22.81
90 ~ 135 12.79 35.60
135 ~ 180 12.84 48.44
180 ~ 225 11.87 60.31
225 ~ 270 13.89 74.20
270 ~ 315 13.85 88.05
315 ~ 360 11.95 100.00

doFH A 652. 7%l Al 1997 o] 648.54ki' = 4.25kn (1991 JoFA % 7]

65% 7F2)7 AHJE. olF FLAERIF 6.5k Z7etal, JEAE 11.20ki 7 A

o] 1997 AA =AW AFEWAELS 72.03%=A Abg o] =AW A 9
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1991 | 662.79 | 643.80 | 434.81 | 96.48 | 112.51 8.99 6.18 - 2.81
1992 | 662.43 | 650.21 | 340.14 | 229.74 | 80.33 | 12.22 5.39 - 6.83
1993 | 652.16 | 639.56 | 329.56 | 230.01 7996 | 12.60 512 - 7.48
1994 | 661.80 | 63791 | 32992 | 22895 | 79.04 | 13.89 571 0.02 8.16
1995 | 651.15 | 636.48 | 329.67 | 228.37 | 78.44 | 14.67 5.86 0.01 8.80
1996 | 649.71 | 634.53 | 330.53 | 226.40 | 7760 | 15.18 5.97 - 9.21
1997 64854 | 632.60 | 323.77 | 231.39 | 7744 | 1594 6.22 - 9.72
T A 878.21 <l oFH A 632.60 WA g 72.03
A8 A E EAAR 1992-1998W o A EA]
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T o9 FHm)
] Ll19g |z ~
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3o (| A =+ go] | X A
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) 1 (o) | o) TR AT T TR T
N RN EIPN R PN E I PN BN EE
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E ] - - S I ) R
ERE e e B I e I e e A e e I I I
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7 G AEEREIRE LRIEEREINE ERIEEREINE e
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< ¥ V-12 > 1987 NDVI #4124 3}

198799 4G AAR BAAN 48olehs AR SHom s 35T 45FAGe] 7}
&2 A5 gom, 190490 GHIPAR AT 45T AP
e}

o] 7} e nFS AR s YrHE V-13 F=).

< F V-13 > 19879 $14d 342w 2] NDVI #4124 3

T s T3] & (%) A1 &(%)
x < m-2sd 1.95 1.95
m-2sd < x < m- sd 13.28 15.23
m-sd < x <m 34.39 49.62
m < x < m+ sd 34.62 84.24
m+ sd < x < m+2sd 13.12 97.36
m+2sd < x 2.64 100.00
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SEERE
< a9 IV-13 > 19943 NDVI &4 2 3}
< X V-14 > 19949 914 97425 2] NDVI #4143
RIS T & (%) A& (%)

x < m-2sd 6.83 6.83
m-2sd < x < m- sd 11.05 17.88
m-sd < x <m 15.79 33.67
m < x < m+ sd 60.45 94.12
m+ sd < x < m+2sd 5.88 100.00
m+2sd < x 0.00 100.00
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< ¥ IV-15 > 19874 Y1 A5 9] WETNESS A #4143
T3t T-ZHH] & (%) A8 & (%)
x < m-2sd 1.70 1.70
m-2sd < x < m- sd 14.53 16.23
m-sd < x <m 33.39 49.62
m < x < m+ sd 32.01 84.64
m+ sd < x < m+2sd 16.60 98.24
m+2sd < x 1.76 100.00
1994 ¢] EA A= 1987 £ 47t e dfdS Kol Qv ¢4 6ol
44 foow Aa A4xele] el 1 oldel A4 ghe wold gom, FHA
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Tzt T8 & (%) A 8] & (%)
x < m-2sd 551 551
m-2sd < x < m- sd 8.11 13.62
m-sd < x <m 22.44 36.06
m < x < m+ sd 55.99 92.06
m+ sd < x < m+2sd 5.97 98.02
m+2sd < x 1.98 100.00

< ¥ IV-17 > 19873 A 19943744 wetness AT 2 HS Me A
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Ae Gehla, st NS Azl Bad Ao Fx wAA HdE BPrYe 9N =

st FAE EA (Principle Component Analysis)<
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< 3 V-17 > 19879 ge] FAE 244
TFAE = Eigenvalue(%) ‘+% Eigenvalue(%)
Al= 87.94 87.94
A25 6.50 94.44
A 3% 3.83 98.27
4= 0.91 99.18
A5 0.43 99.61
A 65 0.33 99.94
A7 0.06 100.00
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