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ABSTRACT

The present study intends to evaluate the properties of two pattern recognition methods,
principal component analysis (PCA) and cluster analysis (CA), for a better management of
the water quality monitoring systems, and then to identify those lake areas with similar pol-
lution behaviors and possible pollution sources. These methods were employed to analyze
the four indexes: chlorophyll-a, secchi depth, total nitrogen, and total phosphorus, and were
compared with each other. The results indicated that the classification outcomes by the PCA
were consistent with those by the CA. Twelve monitoring sites were classified into 5, 7, or 8
groups based on their similarity characteristics of the pollution level. In addition, the pollu-
tion sources in the Chaohu Lake were mainly exogenous pollution, derived from the four
rivers into the lake. These facts demonstrated that the PCA and CA methods had a great
application potential for a better management of the water quality monitoring system, and
the present paper provids a case study for many other lakes in China.
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1. Introduction

Chaohu Lake (Anhui province), located in the
Yangtze River Basin, is one of the five largest freshwa-
ter lakes in China. It serves a variety of functions,
including flood control, water supply, irrigation, trans-
portation, fishery [1], and tourism. Therefore, the lake
plays an overwhelmingly significant role in the regio-
nal socioeconomic development. However, with popu-
lation expansion and rapid economic development,

this lake too has experienced a cultural eutrophication
process with the excessive nitrogen and phosphorus
inputs since the late 1970s [2], causing an accelerated
growth of algae [3,4] and a reduction in the transpar-
ency [5]. Some methods have been adopted to control
eutrophication in the lake since 1984 [6], albeit with
limited success.

To control water eutrophication and improve the
water quality, a water quality monitoring system
composed of 12 normal observation points was estab-
lished. These points are distributed along different
areas of the Chaohu Lake, few of them perhaps
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