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Application of a free search-based projection pursuit model in investigating reed

in wetlands

LI Xinhu " ,ZHAO Chengyi
Xinjiang institute of ecology and geography, CAS,Urumqi 830000, China

Abstract: A projection pursuit model (PP) was used to solve the multi-factor problem in the synecological investigation of
reed in Bosten Lake. A novel optimization algorithm called free search was introduced to optimize the projection direction of
the PP model. The classification of reed and analysis of environmental factors that impact the growth of reed were compiled
into a projection index to set up the projection index function. The multi-factor problem was converted into a single-factor
problem according to the projection, which successfully avoids subjective disturbance and ensures objective results. In
2006, soil samples at 78 sampling sites in 11 areas were collected according to the reed distribution in Bosten Lake. Of
these sites, 41 were in the region of Small Lake, 22 in the region of Huangshui Ditch, and 15 in the West Bank region of
Big Lake. Plant height, stalk diameter, biomass density, number of node, wall thickness, and cellulose were observed.
Organic matter, total and available nitrogen and phosphorus, and total salt in soil samples as well as the chemical oxygen
demand and pH of water were selected for the analysis. Then, the relationship between reed biomass and these
environmental factors were analyzed. The results showed that the reed in Bosten Lake could be divided into four classes
(grades) of growth. Reeds grow best in the West Bank region of Big Lake, followed by the Southwest Small Lake Region,
and growth is worst in the Huangshui Ditch Region. No significant change in community characteristics was observed. Soil
and water quality is a key factor that influences the growth of reed. The effect of phosphorus on biomass is greater than

nitrogen’s, and soil organic matter has the least impact on reed biomass in Bosten Lake. To improve reed biomass, the
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discharge of upstream effluents, both agricultural and industrial, needs to be controlled; this method can also serve as the
first step in protecting reed wetlands. The projection pursuit model can be used to analyze the relationship between reed
biomass and its environmental impact factors, and the findings can reflect the main ecological and environmental problems
in the Bosten Lake wetland as well as provide useful information for the environmental management of reed wetlands. The
results of the projection pursuit model agree well with the actual situation, which indicates that this model is a powerful tool

in research that involves multi-factor problems and could be a new method to conduct a synecological investigation of reed.

Key Words: projection pursuit; free search; investigation of reed; Bosten Lake
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Table 1 The reed distribution in Bosten Lake
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1965 0.33 3.5 0.70 7.0 2.98 29.5 4.01 40.0
1980 0.80 7.5 0.55 3.4 2.53 20.7 3.88 31.3
1992 0.17 1.5 0.13 0.8 2.27 17.7 2.30 20.0
1995 0.59 2.6 0.08 1.5 2.88 20.4 3.55 24.5
2000 0.5 3.1 0.21 1.9 3.12 22.5 3.90 28.1
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Table 2 The class of reed in Bosten Lake

HEVEFRE KA Class

community characteristics 1 2 Class 1 2 % Class 2 32K Class 3 4 % Class 4
Bk Plant height/cm 363.3—452.3 268.6—351.1 178.5—247.5 98.1—161.8
¥ Density/ (Ff/m?) 46—86 74—104 95—134 105—159
Z5H Stalk diameter/cm 0.99—1.3 0.55—0.86 0.41—0.65 0.28—0.40
7% Output /(kg/hm?) 26940—31410 15570—18705 12424.5—167.05 8500.5—3776.5
BEJEL Well thickness/mm 0.47—0.58 0.34—0.37 0.28—0.35 0.19—0.24
45 %t Number of node//> 23.7—25.8 20.1—22.5 18—21.4 11.0—15.1
e K AT Most internode length/cm 30.9—33.7 24.9—29.0 19.5—25.1 12.5—20.1
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Table 3 The ordering and projection direction of enviroment factors
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