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Monitoring land cover change in urban and peri-urban area using dense
time of TM/NDVI data:a case study of Fuzhou city
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Abstract: Atmospheric corrections were conducted with the MODTRAN4 + model for 49 TM data from
1990 to 2010 in Fuzhou. Multi-temporal trajectories of major land cover type were derived from NDVI
images. The trends of Mean NDVI were analyzed. To investigate the influence of different data
combination on the classification and detection accuraly of different methods,induding maximum likelihood
classification, support vector machine, artificial neural network, and object-oriented methods, and

compared the deteetion methods before and after adding a sample, the areas converted from cropland to
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built-up land were added to the learning sample. The results show that the object-oriented method is the

most accurate method compared with other methods for a small sample. By using the method, the

classification accuracy improves up to 3. 53% and 4. 24 % for different data combination and different season

respectively. Adding NDVI data and the sample of changing features improves 3. 54% of the whole

classification accuracy and 4. 24% of drawing accuracy of the buid-up land.

Keywords:land cover;time series of images;object-oriented methods;Fuzhou
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Table 1 Landsat TM list

Ay AECH) A2
1990—1995 1999(7);1991(8);1994(5)31995(9) 1~4
1996—2000 1996(9,12);1999(9);2000(4,5,6,7) 5~11

2001(3,5,7,10,11)32002(1,3.5,7,11)

2001—2003 12~27
2003(1,2,3,5,11,12);
2004(1,2,4,10,12);2005(7,11);
2004—2006 28~38
2006(3,6,9,11)
2007(5,7,9)32008(12);2009(1,3,6);
2007—2010 39~49

2010(3,5,8,11)
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Fig. 1 Multi-temporal trajectories of major land cover

type spanning 1990 to 2010
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Table 2 Statistics of turning point converted from

corpland to urban area

5 A~ ] B HEEE7 DN U DS K R IE e (00 7 R
1990—1995 1994 4E 5 A 4(1~4)
1996—2000 1996 4F 12 H 6(5~11)
2001—2003 2003 4 5 H 25(12~27)

2005 4E 7 H 33(28-38)
2004—2006

2006 4F 11 J 38(28-38)
2007—2010 2008 4F 12 H 42(39-49)
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Table 3 Four classification methods comparison of

TM data from 6th July,2009
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Fig. 2 Result images from four classification methods
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Fig.3 Production accuracy comparison with four methods
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Fig.4 User accuracy comparison with four methods
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Table 4 Different combination influence on

classification results(object-oriented methods)

Hodl 1 Hdls 2 Hodls 3
RAROKS SRR SRS
Kappa Kappa Kappa
B/ % B/ % B/ %
0.78 82.56 0.75 80. 95 0. 80 84. 44
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Table 5 Toal classification accuracy of different time

(object-oriented methods)

2003-03 2003-05 2003-12
SR - SRS K SRS K
appa appa appa
/% /% /%
84. 20 0.8 87.90 0. 84 82.72 0.78
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Table 6 Accuracy of construction and corp land from

different time images( object-oriented methods)

BT B
Nt il P K iDAR ] il A iDRE
B/ % B/ % B/ % B/ %
2003-03 87.06 74 85. 56 82. 80
2003-05 88. 24 83.33 88. 89 85. 11
2003-12 76. 34 83.53 84. 44 87. 36
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Table 7 Accuracy comparison after added converted

features( object-oriented methods)
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