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Dynamic monitoring of land-use classification based on spectral
angle mapping (SAM)
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Abstract: To use the land rationally and to meet the requirement of monitoring land-use conditions in the
mountain city of Lin’an, Zhejiang Province, the spectral angle mapping (SAM) method was used. Endmem-
bers of the same type were selected to reduce endmember variation and to obtain classification for the years
1994, 2002, and 2010 with Thematic Mapper (TM )/ Enhanced Thematic Mapper Plus (ETM+) images. Then
the land-use structure for Lin’an City was produced to show urban land-use changes. Results showed that the
SAM method was applicable for classification of a mountain city, and the accuracy of the three images was
greater than 92% with Kappa>>0.70. The primary land-use structure for Lin’an City was woodland with urban
land increasing as arable land declined. The images showed that Lin’an City has entered a period of rapid ur-
banization, so an increase in land conflicts may be encountered. [Ch, 8 fig. 6 tab. 11 ref.]

Key words: land resource management; TM/ETM + image; change in land-use; spectral angle mapping
(SAM); Lin’an City
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Table 2 Geometric correction of remote sensing image
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Figure 3 N-dimensional visualization
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Figure 5 Endmember selection with 2-D scatter
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Table 4  classification accuracy

- 1994 4 2002 4§ 2010 4%

AR 1% F RS BE1% AN 1% FH PR 1% AR 1% R 1%
Hi b 52.94 81.82 78.57 76.74 60.00 81.20
b 98.67 95.28 95.92 98.43 97.00 96.04
VT b 75.00 100.00 93.33 73.68 85.71 78.95
A+ b 100.00 60.00 87.50 87.50 62.50 62.50
Hofth - 4t 33.33 100.00 100.00 100.00 91.67 100
S B % 94.14 92.08 92.22
Kappa &4k 0.701 4 0.833 3 0.816 0
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Table 5 Matrix of Jincheng landuse transformation (1994-2002) of Lin’an City
" s s ) 1994 4E T L 1994 4F £ T2k
Sl Hr i /hm? MeH/hm® @R A H/hm® SRAH L d/hm? A - H/hm? P 30 5 H 1%

B 984.15 258.84 533.25 12.06 22437 2 012.67 4.064
b 6 047.10 30 115.98 1 141.65 24.84 163.71 37 493.28 86.45
LR b 298.26 64.80 1263.42 13.05 119.97 1 759.50 4.06
ARAF I L3 410.40 408.60 394.20 2.52 30.69 1 246.41 2.87
HoAt 4 o 26.28 29.97 62.82 1.08 739.91 860.06 1.98
2002 FmIALA T 7 766.19 30 878.19 3 395.34 53.55 1 278.65 43 371.92 100.00
;i)(;j :[';:i./‘jj S 17.91 71.19 7.83 0.12 2.95 100.00
T R 4 6 782.04 762.21 2 131.92 51.03 538.74
TR 4 3 % 87.33 2.47 62.79 95.29 42.13
T FR 22 5753.52 -6 615.09 1 635.84 -1192.86 418.59
AL % 285.87 -17.64 92.97 -95.70 48.67
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Table 6 Matrix of Jincheng landuse transformation of Lin’an City
Bl Hrip/hm® M /hm? AR/ ORF A S d/hm? AR A z)gi/hﬁzmiﬁ . zii;iﬁj%
i 673.56 4 731.30 2 122.38 76.77 162.18 7 766.19 17.91
s 272770 29 182.59 1 151.73 81.63 185.76 30 878.41 71.20
B 199.08 521.01 2 481.48 29.43 164.34 3395.34 7.83
A L3t 3.42 19.44 14.76 0.18 13.23 51.03 0.12
FHof 3ty 49.50 186.66 179.64 14.15 848.70 1 278.65 2.95
2010 4 LA T 119826 34 641.00 5949.99 202.16 137421 43 365.62 100.00
;(:;;) ;;;;j s 2.76 79.88 13.72 0.47 3.17 100.00
T R 4 524.70 545841 3 468.51 201.98 525.51
T B 4 % %o 43.79 15.76 58.29 99.91 38.24
T FR 22 -6 567.93 3 766.59 2 554.65 151.13 95.56
AL % -84.57 12.20 75.24 296.16 7.47
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