15(1): 79-98, 2005

SPOT

1,4 2 3

2004 9 27 2005 5 26

1993 1997 2001 SPOT

10
KAPPA 0.74

Shannon’s t

el



80 Vol. 15, No. 1

71 9

1996

1972

Singh, 1989 Lowe, 1989
Zhou, 1989 Nellis et al.,1990

Bolstad and Lillesand, 1991  SPOT

SPOT
18,083.5ha. 15,185.15ha.
674m
1996 1 20.5 7
28.3 2,130mm 6 10 82 11 5
73 87 391m/sec 7 9 10 3
10 17m

SPOT 12



SPOT
T ™
Wi
\.'f.“i_'.-
r. &3
AT =
W3 BT - it
:#ﬁgifﬁm &
L~ h:-ﬁl
we " » &
iR
-5 HEA
¥ 1 "'"E‘-:.
HEm b e fu!'
L' -_i_ - 'I ;I‘“
S, H
M l
.:l *
" T P [
0T - .
e e
= -3
T aam £
. R AECHAESER
My AER
F 1 [+] ] L] i
e e — . [
1
1985 1988 1991

81



82 Vol. 15, No. 1

1996 1995 1999
30% 60%
100
2
2001 IKONOS
1993 1997
3
3
10 SPOT
Spectral resolution Spatial resolution

Transformed divergence, TD  Jensen,1996



SPOT 83

1 _ _ 1 _ _ %
D; = Etr [(Ci—c,- XCi '-c/ )]+5tr [(Ci -c/ X/‘i ~H )(/‘i —H ) ] 1
-D,
D, = 2000{1 - exp[—'ﬂ 2
8
Djj Gi Hi
tr TDij
20 5x5
1997 1998 Benediktsson and Swain, 1992 Bischof et al. Hepner et al. Jan,1997
Maximum likelihood distance Fuzzy classification

Neural network classification

Overall accuracy

KAPPA
A. Congalton and Story, 1986
N
OA=)X;/N
=l 3
Xii i i N n
B. KAPPA Congalton, 1991
R:(N Xii_Z(Xi+x+i)j/[N2_Z(Xi+x+i)j 4
i=1 i=1 i=1
N r row
Xii 11 Xit 1
X+ i
2.
1
Dunning et al., 1992
1999

1999



84 Vol. 15, No. 1
McGarigal Marks
FRAGSTATS Shannon SHDI  Simpson SIDI
Simpson MSIDI ~ Shannon SHEI  Simpson SIEI
Simpson MSIEI FDI
McGarigal and Marks, 1995
SHDI =-) R xInp  SHDI 20 5
i=l1
S|D|:1_m|:?2 0<38DI <1 6
2
MSIDI =-In)'R*> MSDI 20 7
i=1
m Pi 1
- > PxInP
SHE| = —i=! 0<SHEI <1 8
Inm
1->'P’
gel == 9Pl g<gEI<1 9
1 1
1-— 1-—
m m
1-In> P’
MsE = = _MSDl o< mgEl <1 0
Inm Inm
m Pi i
ol 2m(0.25p;) | _kp; <2 .
Ina,
Pij i ] aij ]
2
Magurran 1988 t Shannon’s

t



SPOT

(Hl _Hz)

t= 1
(VarH, +VarH, )2

Hi 1 1 Shannon’s

Degree of freedom, df

VarH, == = +——
n 2n,
df — (VarH, —VarH, )’
(VarH, )’ +(Vaer)2
ni n2
1.
SPOT
10 SPOT
SPOT
6
2
D 1700 1700 1900

Jensen, 1996
1900

85

12
VarHi  Shannon’s
13
14
15
10
1999

1900



86

Vol. 15, No. 1

2000/04/21

2000/07/23

2001/10/13




SPOT

2001/02/18

2000/07/23

2001/10/13




88

Vol. 15, No. 1

TD

TD

2001/02/18
2000/04/21
2000/07/23
2001/10/13

1618.90
1513.79
1560.26
1666.12

1966.24
1978.67
1971.49
1960.83

2.
2001/02/18  2000/04/11 2000/07/23 2001/10/13
IKONOS
KAPPA
10 KAPPA 0.74
12 1993, 1997 2001
2001 IKONOS
1993 1997
1993 1997 2001
50%
%
720 12.31
1,130 19.32
1,660 28.38
1,280 21.87
560 9.57
500 8.55
5,850 100.00




SPOT

1994/03/28 1994/05/12 1993/08/22 1993/10/29
KAPPA KAPPA KAPPA KAPPA
0.5213 68.63% | 0.4855 65.65% | 0.4963 65.82% | 0.7459 81.39%

0.4725 67.15%

0.5128 66.39%

0.5074 65.18%

0.7011  70.68%

0.4857 69.78% | 0.4747 62.66% | 0.4011 55.59% | 0.3245 57.68%
1997/03/18 1997/05/27 1997/07/22 1997/11/10
KAPPA KAPPA KAPPA KAPPA

0.4646 66.27%

0.4789 61.58%

0.5236 63.49%

0.4822 68.69%

0.5111 66.44%

0.5050 65.16%

0.5157 68.02%

0.5058 67.42%

0.4029 61.36%

0.7542  78.37%

0.6845 68.42%

0.3013  52.88%

2001/02/18 2000/04/21 2000/07/23 2001/10/13
KAPPA KAPPA KAPPA KAPPA
0.4810 65.27% | 0.4901 64.66% | 0.4704 63.92% | 0.7669 83.74%

0.4605 64.04%

0.4905 64.78%

0.5066 65.64%

0.4979  64.66%

0.4844 65.02%

0.3982 57.39%

0.6929 78.82%

0.2933  50.99%




90

Vol. 15, No. 1

2001/02/18

2000/04/21

2000/07/23

2001/10/13

B ) g

| EERY LR

| B EEEE

I ALY LT E Py S




SPOT 91

ha.

1993/10/29 1997/11/10 2001/10/13

448.30 492.52 708.33
6577.60 4677.81 4622.98
9506.29 9064.61 9110.90
511.79 2882.07 2374.09
879.84 788.40 1101.78
159.67 178.09 165.41
18083.50 18083.50 18083.50
GIS
o - ha
0000
ooon | | e BT e
400000 e e T [
L1 200013
W
Ao F
T R
(Wl K} L m L e NS
EriattiE LSS FETHHE SEEEMIEE SEOEEERE A

HE-ETHARLMETEAN YRR EE (LBRNE)



92 Vol. 15, No. 1

Hie: b

SR ¢

B 1503120
. 8 1T
ELEETE U, o 2001/ 113
AR -
00D

L | RS Y b SR SR R ah Aokl
B4 -PTEHECHETERHES Y OMEEE (—8TH0E)

Hix o oha

408
[FRE L
[[EYE L
a0
Gl
400 7
i
1 - =

RN AT FAURIEE  REnE R Wi i

Bt - ETEHECHS TR DMELE ( LMFEGFE)

LR RN
B 19110
O A1

i C ba

L
.4 LT T
[LLLEL LTI
BB
Kl
20
X

oo il | . . .  ET ]
RIS BRSNS  EEFHNE SRR MEREREN e

I 1555 1
B |59 1 HE
w0 ] E]

BAa-fTEARCHSEHANS GMYLEE (H3ERE)




SPOT 93
Win - ha
000 -
W 19531029
15000 ——
O 206110413
1600 —
nimk ﬂ
REMEE FRAMEE HERERHER EEHRREE ol
HA PTRAECHSTEASYHARLE (SH0E)
Shannon Simpson Simpson Shannon Simpson Simpson
1993/10/29 1.0972  0.5926 0.8978  0.6124  0.7111 0.5011 1.3844
1997/11/10 1.2812  0.6624 1.0860  0.7151  0.7949 0.6061 1.4419
2001/10/13 1.3106  0.6662 1.0972  0.7314  0.7995 0.6124 1.4621




94

1999

4

Shannon’s

Simpson
0

1
Turner,1993

2001

1%

2002

Vol. 15, No. 1
Simpson Simpson
1993 2001
Shannon Simpson
1
1 2
1/m

Shannon’s
Shannon-Weaver



SPOT

95

Shannon’s t
t
1993-1997 941"
1997-2001 20.63"
1993-2001 26.73"
t Shannon's t *k 1%
Shannon’s t
KAPPA
10 KAPPA 0.74 80%

SPOT

Shannon’s t



96 Vol. 15, No. 1

092-301020100G1-001

1999
14 3 235-241
1991 6 3 203227
1995 258
1997
30 2 151-164
1985a 82-86
1985b 264
1998 SPOT
2 1 1-12
2001
23 2 25-34
1967 145 123
1985
78
1999 14 4 493-507
1996
225
2002
35 4 375-386
1999 SPOT
92
1988 21(4): 7-32

Benediktsson, J. A., P. H. Swain, 1992, Consensus theoretic classification methods, IEEE
Transactions on Systems, Man and Cybernetics, 28 540-552.

Bischof H., W. Schneider, and A. J. Pinz, 1992, Multispectral classification of landsat-images
using neural networks, IEEE Transactions on Geoscience and remote sensing, 30(3)
482-490.

Bolstad, P. V., T. M. Lillesand, 1991, Improved Classification of Forest Vegetation in
Northern Wisconsin through a Rule-Based Combination of Soils, Terran, and Lnadsat



SPOT 97

Thematic Mapper Data, Forest Science, 38(1):5-20.

Congalton, R. G, M. Story, 1986, Accuracy assessment: a user’s perspective,
Photogrammetric Engineering and Remote Sensing, 55 9 1303-1309.

Congalton, R. G, 1991, A review of assessing the accuracy of classifications of remotely
sensed data, Remote Sensing of Environment, 37: 35-46.

Dunning, J. B., B. J. Danielson, and H. R. Pulliam, 1992, Ecological processis that affect
populations in complex landscape, Oikos 65:169-175.

Hepner, G. F.,, T. Logan, N. Ritter, and N. Bryant, 1990, Artificial neural network
classification using a minimal training set: comparison to conventional supervised
classification, Photogrammetric Engineering and Remote Sensing, 56 4  469-473.

Jan, J. F., 1997, Classification of remote sensing data using adaptive machine learning
techniques, Dissertation of Doctor Degree, Colorado State University, Colorado.

Jensen, J. R., 1996, Introductory Digital Image Processing : A Remote Sensing Perspective.
Englewood cliffs, New Jersey : Pretice-Hall.

Lowe, J. J., 1989, National Inventory and Monitoring of Changes for the Forest of Canada,
Global Natural Resource Monitoring and Assessments: Preparing for the 21st Century,
Proceeding of the International Conference and Workshop, 13:557-573.

Magurran, A. E., 1988, Ecological Diversity and Its Measurement, London: Croom Helm.
179p.

McGarigal, K., B. J. Marks, 1995, FRAGSTATS  Spatial Pattern Analysis Program for
Quantifying Landscape Structure, General Technical Report PNW-GTR-351, 122p.

Murai, H., S. Omatu, 1997, Remote sensing image analysis using a neural network and
knowledge-based processing, International Journal of Remote Sensing, 18 4  811-828.

Nellis, M.D., K.Lulla, and J. Jensen, 1990, Interfacing Geographic Information Systems and
Remote Sensing for Rural Land-Use Analysis, Photogrammetric Engineering and
Remote Sensing, 56(3):329-331.

Robert, A. S., 1983, Techniques for Imagine Processing and Classification in Remote Sensing,
Academic Press.

Singh, K. D., 1989, The Conceptual Framework of FAO Forest Resources Assessment 1990.
Global Natural Resource Monitoring and Assessments: Preparing for the 21st Century,
Proceeding of the International Conference and Workshop, 13:517-535.

Turner, M. G,, 1993, Landscape change in nine rural counties in Georgia, Photogrammetric
Engineering and Remote Sensing, 56(3):379-386.

Zhou, Q., 1989, A Method for Integrating Remote Sensing and Geographic Information
Systems, Photogrammetric Engineering and Remote Sensing, 55(5):591-596.



98 Vol. 15, No. 1

Using SPOT Satellite Imagesto Sudy the Vegetation Change of L andscape
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ABSTRACT Kenting National Park contains the abundant plant resource and biodiversity. Therefore, to study
on the vegetation components, species diversities, and ecosystem dynamics by the landscape level are the most
important assignments for long-term research and forest management strategy making. Remote sensing
technology can be applied to a large-scale natural resource research, planning, and management. In this study, we
used three different periods SPOT satellite image data (1993, 1997, and 2001) to establish the spatial
distributions of vegetation types that were used to estimate the indices of landscape structure and dynamics. The
results of this study show that we can use the growth season image to build the vegetation distributions maps by
the Maximum likelihood classification, the kappa values are over 0.74. According to the landscape change that
the diversity, evenness, and arrangement of patch are complex more and more, the t test of Shannon’s diversity
index is significant differences in each period. For the purposes of protecting ecosystem, we suggest that to

promote the ecological monitoring and management programs are necessary for Kenting National Park.
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