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Analysis of Forest Cover Information Extracted by Spectral Mixture Analysis

Jee-Min Lee and Kyu-Sung Lee
Department of Geoinformatic Engineering, Inha University

Abstract :An area corresponding to the spatial resolution of optical remote sensor imagery often
includes more than one pure surface material. In such case, a pixel value represents a mixture of spectral
reflectance of several materials within it. This study attempts to apply the spectral mixture analysis on
forest and to evaluate the information content of endmember fractions resulted from the spectral unmixing.
Landsat-7 ETM+ image obtained over the study area in the Kwangneung Experimental Forest was initially
geo-referenced and radiometrically corrected to reduce the atmospheric and topographic attenuations.
Linear mixture model was applied to separate each pixel by the fraction of six endmember: deciduous,
coniferous, soil, built-up, shadow, and rice/grass. The fractional values of six endmember could be used to
separate forest cover in more detailed spatial scale. In addition, the soil fraction can be further used to
extract the information related to the canopy closure. We also found that the shadow effect is more
distinctive at coniferous stands.
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Fig. 1. Before and after images of Minnaert radiometric
correction of topographic effects.
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Geo-Referencing

Topographic correction

Atmospheric correction

Dimension Reduction

Endmember Selection

Linear Mixture Model

Extraction of Forest Information

Fig. 2. ETM+ data processing scheme for the
spectral mixture analysis.
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Fig. 3. Scatter plots of three principal components. Initial candidates of endmember were selected at extreme ends of each plot.
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Fig. 4. Fraction of each endmember at each pixel locazion obtained from the linear mixture model: (a) deciduous, (b)
coniferous, (c) soil, (d) built-up, (e) shadow, and (f) rice/grass.
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Table 1. Mean endmember fraction (%) within sample stands extracted from the forest map.

Plantation Pine Plantation Larch

12
34
33

12

%)
16
19

11

12

Natural Mixed

11

46

17

14
10

16

14

Natural Coniferous | Natural Deciduous |

31

20
29

15

endmember

Coniferous

Deciduous

Shadow
Built-up

Soil
Rice/grass

49t &4 endmember?] H{rH]&ol

2]
60% 17

]

P
U

haoll o]2A|%h 2 AFdA Lo

K-

ol

olJ

d5d(a o2

2]
=

of vebd g

24 A3 7t endmemberd] H-F-H]E-0] 60% o]A

2 dAFoA 207 67 endmember HHH]E

27

SEE

Yo

<0

Hj&ol 60% ol

&
A
Fn
et
ol

ol

i)

o
[}

a3

#HrE dEdse 84

4

kT

223l 7t endmemberd A-51]E9]

B]j’_

FA e Table, 1).

3]

4 endmember®} 1]

o YANHE} 8]

2

ol

4o

3l =74 W sloh 2Ey

A B o R

544

CREEL

Folgol grHoz A

F7] W&

] 182 endmember®] 4|

)

i
S

A HRHIE0] 60%°] PIXA

2 Az,
29 AA5YT BSROE ro) )

o A

FEgesd A A

B =
£3

°

2

ks

a

232 EYHOR 449 A9 AZET ©

3 AEFEAANA T8RS a7t 3A Ve

7

of vehd Zd#z

Hl. 9]

.
fu

endmember®] H]§o] thh A YehY

T

o
4

wa

bk

il

%k endmember]

i

3]

18 gt vz

Q73

H
A=
A
ol
o
-
w

oy

<!
Bl

)

o
T
X
oy

ol

endmember

I1s

=
-

Holl M
frelgel Bad w74 veEhi g, o

iy

£ 5 = (canopy closure)

9} FY4 endmember?] 54

)

F endmemberd] H-5H]&E FET

[s)
[+

)
—

!

60
Bo

=

s 9

A

ojy

ojw

ol

ey

X

o|J

sho] 78]

FAABE 9

5}

]
&

—417-



Korean Journal of Remote Sensing, Vol.19, No.6, 2003

(c) (d)

Fig. 5. Comparison between the forest stand map of
deciduous(a) and coniferous stands (c) and the
derived-map of the corresponding endmember
fraction over 60% (b, d).
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