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Extraction of Enclosure Culture in G ehu Lake Based on
Correspondence Analysis

. 2 1

WANG Jing'>, GAO Jun-feng

(L Nanjing Institute of Geography and Limnology, CAS, JuangsuNanjing 210008 China
2 Graduate School CAS, Beying 100039 China )

Abstract  Lakes have been facing a number of disadvantageous eco-environmental issues due to the aggravation of
human activities and the global clmate change Sq lake dynam ic monitoring becan es more and more mportant The
extraction of lake enclosure culiure area as an important content for lake dynam ic monitoring has been hichly valued
However few researches on extracting lake enclosure culture area have been conducted and little attention has been paid
to the extraction method and the extraction precisions using existed methods were unfavorable In order to mprove the
extraction precision of lake enclosure culiure area a new method using correspondence analysis (CA) to extract lake
enclosure culiure area is proposed n this paper The CA method relies on squared deviations beween pixel values and
their expected values ( joint probabilities), and it explores the relationship bew een not only the mage bands but also the
piels A lthough CA has routinely been an accepted technique anong ecologists and statisticiansg its application to ranote
sensig s still relatively new. It is the goal of this study to detail CA methodology as ameans of achieving highly accurate
and efficient lake enclosure culure extraction

The methodologymamly nclides four steps as follws Firstly the data is preprocessing Secondly  the preprocessed
data is transfomed using the CA algorithm. Thidly the texture analysis is applied to the CA first canponent F mnally
the enclosure culture area is extracted by decision tree according to the most superexcellent threshold value In this study,
the Gehu lake is selected as a case to validate thismethod based on the multi-spectral data of Landsat-7 ETM + acqu ired
on July 26 2001 which is obtamed n a standardized orthorectified G edl' IFF fom at downloaded fran mtemet The G ehu
Lake (31°29'—31°42'N, 119°44’—119°53'E) is located in them iddle and lower reaches of the Y angize R iver which is
the second largest lake in Tahu basin  and its water area is 146 0 km”. It is one of the earliest lakes which utilized the
enclosure culiure to cultivate freshwater fish or shellfish And the classification results are evalnated using the precision
analysis function m ENV 4 2

The results are as follws (1) the extraction accuracy of enclosure culure area is 93 5%, overall accuracy is
91 140, with overallKappa value ofQ 86 and (2) the area of Gehu lake enclosure culture is 111 76km’, 76 2% of
total G ehu lake area Then the results are can pared w ith those w ith the other threemethods namely them ethod based on
principal canponent analysis (PCA), the method canbining the PCA first o canponents w ith band 4 and the m ethod
based on original bands w ithout CA or PCA analysis And the results of the canparison test showed that (1) the overall
accuracies for the three methods above mentioned are 82 170 .89 1% and 83 54% respectively and (2) the
classification accuracies are obvious less than that based on CA transfom ation

To sun up the CA is proved to be a new powerful multivariate analysis technique for extracting enclosure culiure
area But there is still sasne canm ission and am ission phenanenon such as the higher canm ission phenanenon m the
classification of lake enclosure culture area with the canmission error of 13 41%, as well as the higher an ission
phenanenon n the classification of the other category w ith an ission of 21 43% . So it is necessary to mprove the m ethod
to reduce the canm ission and am ission error And the further research should be done to test the CA method on other lakes
for extraction of enclosure culiure and should also be focus on whether it can be suitable for application to high spatial
resolution inagery such as SPOT, KONOS and QU ICKB IRD.

Key words  correspondence analysis texture analysis decision tree classification enclosure culiure n lake gehu lake





