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Abstract: There exists a phenomenon of different objects with a similar spectrum in the multispectral satellite images in Taihu Lake,
which is caused by an influence of suspended matter and algae. So, it is easy to classify the water into submerged vegetations area by
mistake. In this report, we firstly retrieved water transparency from Landsat TM image acquired on 15 July 2002. And then, the
following two types of decision trees were developed on the basis of the two vegetation index of RVI and NDVI: (a) a
transparency-assisted decision tree, (b) a non-transparency-assisted decision tree. Finally, the lake was divided into the following
three types: (a) the water area, (b) the submerged vegetation-dominated hydrophytes area, (c) the floating vegetation-dominated
hydrophytes area. The classification approach with transparency-assisted decision tree is a good choice to have a classification of
hydrophytes in Taihu Lake. We applied this approach into the Landsat TM image acquired on 15 July 2002. The classification results
showed that the submerged vegetation-dominated hydrophytes and the floating vegetation-dominated hydrophytes covered an area of
about 407.6 km” and 82.2 km?, respectively.
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Tab.1 Standard deviation and correlation coefficient between TM band 1-5, 7 in Lake Taihu water image pixels

R FREL ™ 1 T™ 2 ™ 3 T™ 4 ™ 5 ™ 7
™ 1 1.000 0.968 0.912 -0.597 -0.443 -0.240
™ 2 0.968 1.000 0.945 -0.509 -0.354 -0.156
T™ 3 0.912 0.945 1.000 -0.343 -0.121 0.113
™ 4 -0.597 -0.509 -0.343 1.000 0.918 0.745
™ 5 —0.443 -0.354 -0.121 0.918 1.000 0.938
™ 7 -0.240 -0.156 0.113 0.745 0.938 1.000

5 W B 22 10.747 11.483 11.394 3.188 3.792 3.172
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Tab.2 The statistical results of the three types on RVI image
el RAME BORME E AREE RRERAME RSB BRI LB (%)

TRAK 0.247 0.306 0.280 0.016 95.17
VLKA B 0.337 0.435 0.388 0.025 95.95
7 M AE 0.522 1.285 0.827 0.202 95.90

3 =FHLYZAISE NDVI LS4
Tab.3 The statistical results of the three types on NDVI image
KA wAME EBORE WE WlEE RORERAMEPRESE BRI LB (%)

PN -0.600 -0.507 -0.564 0.019 96.36
DUKAE B -0.488 -0.387 —0.442 0.025 95.77
P R -0.287 0280 —-0.107 0.116 95.53
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index only based on the image pixel statistical feature: (a) RVI vegetation index; (b) NDVI

vegetation index
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Fig.6 Hydrophytes classification result (including water body, submerged vegetation-dominated
hydrophytes and floating vegetation-dominated hydrophytes), using the following vegetation index
only based on the transparency and the image pixel statistical feature: (a) RVI vegetation index;
(b)NDVI vegetation index
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Tab.4 Comparison between the result data from the two approaches

PAUUK AR A £ S PAIVER R £ SR
KA AR (km?) JKAE R (km?)
IriE—(EHES 505 200K ) 407.6 82.2
J7ik (LB S 510 02 i) 493.7 114.6
5 T RVI B0 2R TR 24 0" 6 HT RVI A& BRI R R
Tab.5 Error matrix of classification Tab.6 Error matrix of classification based on RVI and
based on RVI water transparency
SR , SEpREHY
sk J=8: IrAREE R - A — it
IRER TR okim b PER R vokke TR
PICEN 254 2 0 256 KA 253 3 0 256
VUK RE 82 174 0 256 VOKKERE 37 214 5 256
T 91 8 157 256 TFIAERE 43 2 211 256
it 427 184 157 768 j=San 333 219 216 768
* BTG =76.2%, Kappa=0.643. * R IR = 88.3%, Kappa = 0.824.
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