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Table1 The Schematic Representation of Sub-pixel Models for Vegetation Fraction
fe=1 NDVI LA
NDVI— NDVI
® .' /v~ \DVI = DI,
) ~ NDVI— NDVI,
® S @ fg*NDWg—M)WO
@ _ NDVI— NDVI,
®@ .. Zfid* 2 NDVI;— NDVI,
%  Gutman( 1998) ,
1 : NDVI LAl Bear' ! LAl
Sfer LAl NDVI .
NDVI = NDVI--— ( NDVI--— NDVIo) exp(— kLAI)
2.11 (1)
‘ : NDVIo, NDVI .- ( LAI—>0)
. Sl “ " NDVI (LAI—><>) NDVI .k



418
212 ,
[43 ”» s ADW ,
NDVI NDVI  ( NDVI,) . ,
NDVI  ( NDVIy) ,
LAl
NDVI = feNDVIz+ (1— f2) NDVIo (2) -
3 R 3 ” R
(1) (Dense Vegetation Model)
s : LAl — oo, ]\]l)[/]g — ,
NDVI e, (2) : ; ,
NDVI = f,NDVI--~+ (1— f,) NDVI, (3) ’
: , foo (3) ™ :
~ _NDVI— NDVIy ’
fg - NDVI--— ND WO (4)
(2) (Nondense Vegetation Model) ° ’
3 . LAl : ’ (141
Koo, NDVI  ( NDVI,) ) :
(1) : ,
NDVI = f,NDVI,+ (1— f,)NDVI, ~ (5) ™ °
_ NDVI— NDVIy °
Je= NDVI,— NDVIo (6 : . LAl
NDVI, = NDVI--—( NDVI--— NDVIo) exp(— kLAI) ’
(7) ’
(3)—(7) ; ’ ’ ’
: NDVIp. ’ LAl
NDVI <, k LAL ’
(3) ( Variable Vegetation Model) ’
, ( ’
LAI) . NDVI |
NDVI NDVI
i fgi, : 23

NDVI = ngzNDV]giJF{I* ngJ]\DWo (8)
: NDVly  NDVle-,
NDVI,i= NDVI -=— ( ND VI -- . ’ b Il
— NDVIo) exp( — kil Al) . Baret, Choudhuy [7.9.10
(8) : k 0.8 k< 1.3,



6 : 419

1 1Al [10, 11 ’ ]
, . , . R 50 m,
LAl . LAI , 3/4, . 1/4.
LAl . , .
LAl 123/32  Landsat
, ™ ( 199-05-06) ,
. Price .
LAI ( Two Stream
Approximation Model) ! n. L,
LAl .
1Al 31
, 311
LAl , 13 )
LAl ,
(1) ( Soil Line , ,
Equation) a, b, , ,
a, b .
(2) 312
cl1, c2, . (3) 191 1910 1999
Fooo ,
Price : . . . .
e LAl DN, . 7. :
(190 ( i=1,2, ™3, , Kappa 0. 84.
™4 ): 32
PN — DN,-Z( ezzf“b’ﬂ— i) ;I—DNa;i(zlv; ™)
1= rceie™ ™ — DNpeoi(1— €7 )/ DN es; ,
(9)
2 S , DNcoj 3 Fool, , . , . .
re2  Price 0.05 07,
(10) LAl 2, LAl
DN; ¢, . TM4( )  TM3
DNy = a'DNa+ b (100 ( ) ( 2 ). :
(10) a, b a',b' DN-i. a',b
,DN&i=17, DN&—8, DN— 103, DN2= 9%,
Lar 2
DN; €, €2 Table 2 The parameters for vegetation fraction estimation
s c, @ s o in Haidian district, Beijing
P NDVI NDVI - k
, LAI DN; 0 0 646 L0
0 Q 656 1.0
0 Q718
0 Q713
3 0 Q0 627




420

™ %1%

[ g s

T 1 0 a6 AT
BEFITHREE

|

1 [ l 1
[ | [ | [woams] [ o | @

X AR o %

1

Fig. 1 Flowchart of vegetation fraction estimation based on land cover classification
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Table 3 Error Analysis based on Vegetation Fraction Survey

/% /% /% ¥% 2%
X( ) 52 63 2115 65. 00 25 00
2 ) 29 25 1379 33.00 1379
3 ) 22 28 27 27 29.00 31 82
4 ) 91 66 27 47 6. 00 —27 47
X ) 71 83 16 90 92.00 29 58
o ) 32 39 21 88 41. 00 28 13
7 ) 36 45 25 00 47.00 30 56
g ) 11 16 45 45 17. 00 54 55
X ) 58 45 22 41 49. 00 — 1552
10( ) 47 57 21 28 64. 00 36 17
11( ) 41 35 14 63 37.00 —9.76
12 ) 8 11 3750 13. 00 62 50
24 56 30 40
* 1 ; 2
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Sub pixel Model for Vegetation Fraction Estimation based on Land
Cover Classification

CHEN Jin, CHEN Yun hao, HE Chun yang, SHI Pei jun
( Key Laborabry of Emvironmental Change and Naturdl Disaster, Mnisty of Eduation of China;
Institute of Resources Science, Beijing Nomal Unwersity, Bajing 100875, China)

Abstract: Vegetation fraction, the radio of vegetation occupying unit area, is a very important parameter in developing
climate and ecology model. However, to measure the vegetation fraction by fieldwork a job of wasting manpower and
financial resources with low precision work, which requires estimation of vegetation fraction from remote sensing data.
This study explores the potential of deriving vegetation fraction from normalized difference vegetation index ( NDVI) using
the TM data. Under the assumption that the pixel of TM image is a mosaic stucture, sub pixel models for vegetation
fraction estimation awr introduced firstly in this paper. Then the idea of using different sub pixel model for vegetation
fraction estimation based on land cover classification is proposed. The “dense vegetation model” is used to calculate the
vegetation fraction in woodland, orchard and city zone, and the “nondense vegetation model” is used to calculate the
vegetation fraction in cwopland and meadow area.

As a result of case study in Haidian district, Beijing, the accuracy rate of vegetation fraction estimation by using
“dense vegetation model” and “rnondense vegetation model” synchwnously based on land wve classification is obtained
about 75.4%;, which is 5. 8% higher than that of using “ dense vegetation model” only. The acairacy rate of vegetation
fraction estimation by using this model is high.

Despite the difference between observed and estimated values for some conditions, the Sub pixel model seems to be
a good approach for estimating vegetation fraction at a regional scale. This approach may be an important tool for solving
the problems in the monitoring of regional vegetation fraction over large area.

Key words: vegetation fraction; land cover; sub pixel model; NDVI; LAI
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