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Abstract: Based on 3S technology, relationships and muti-scale effects between environmental factors and
landscape pattern in the Wuyishan Scenery District was studied by using CCA (Canonical Correspondence
Analysis). The results showed that the total eigenvalue of ordination axes increased with upscaling by 9.626,
7.814,5.708,4.019,3.386 and 2.310 in six scales (30 m x30 m., 90 m Xx90 m. 150 m x 150 m. 210 m X
210 m, 300 m x 300 m, 450 m x 450 m), respectively. The cumulative variance of landscape-environment
relationship ranged from 97.3% to 98.8% in the first four ordination axes, and that of the first two ordination
axes had an average of 89.4%. Landscape-environment correlation coefficients decreased at first and then
increased. The average correlation coefficients between environment factors and landscape pattern were in order
as canopy density (0.7989°") > humus thickness (0.7248°") > elevation (0.6083° ") > slope (0.6132"") >
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longitude (-0.4064 ") > soil thickness (0.3696 ") > latitude (0.0614) > aspect (0.0295). Landscape types in
Wuyishan Scenery District could be classified into three types, such as elevation related landscape, including bare
land, water body, construction land, and farmland, soil related landscape, including Cunninghamia lanceolata forest,
Pinus massoniana forest, broad-leaved forest, and human managed landscape, including Camellia sinensis
plantation, economic forest, bamboo forest, shrub and grassland. Therefore, muti-scale effect existed between
landscape pattern and environment factors, and the response law of environment factors to ordination axes could
be scaling within six scales.

Key words: Wuyi Mountain; Landscape pattern; Environmental factor; Canonical correspondence analysis; Scale
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Fig. 1 Landscape classes in Wuyishan Scenery District
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Table 1 Eigen values, landscape-environment correlation coefficients and the cumulative variance of landscape-environment in first four ordination axes

BEHEW- A BER (%) Cumulative S5 BEH S R %L Landscape-

RiEE FF{iE{E Eigen values ) ) . . :

variance of landscape-environment environment correlation coefficients

Grain (m)
1 2 3 4 Total 1 2 3 4 1 2 3 4
30 0.764  0.569  0.073  0.029  9.626 51.8 904 953 97.3  0.905"" 0.790"" 0.272"" 0.172"
90 0.663 0.387 0.063 0.030 7.814 56.6 897 950 97.6  0.890"" 0.745"" 0.290"" 0.187"
150 0.619 0.283 0.042 0.013 5.708 63.8  93.1 97.4  98.8  0.882"" 0.686"" 0.262"" 0.148"
210 0.563  0.197 0.067 0.027 4.019 64.8 87.4 952 983  0.868"" 0.628"" 0.360"" 0.243"
300 0.538 0.176  0.058  0.025 3.386 66.5 88.3 954 985  0.873"" 0.641"" 0.368"" 0.259""
450 0.522  0.181 0.074 0.016 2.310 648 872 964 984  0.892"° 0.707"" 0.478"" 0.228*
" P<0.05"":P<0.0l.
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Table 2 Correlation coefficients of environmental variables with the first four ordination axes in six different scales
JRE Scale Axises X Y ELE ASP SLO CD HT ST
30 mx30 m AX1 -0.3321""  0.0641 0.5828"" 0.0232°  0.5023°°  0.8211"°  0.7727""  0.4470""
AX2 0.1211 0.1954"  0.0089 -0.0142  0.0210 -0.2915""  0.2420" 0.5867""
AX3 -0.1079 0.1515  0.0486 0.0113  0.1639 -0.0340 -0.0365 -0.0940
AX4 -0.0584 0.0488  0.0622 -0.0344  -0.0506 0.0057 -0.0427 -0.0029
90 m x90 m AX1 -0.3893""  0.0484 0.6027"" 0.0584 0.6004""  0.8046™°  0.7666"°  0.4169""
AX2 0.1297 0.1999° -0.0385 -0.0147  -0.0418 -0.2634""  0.1863 0.5428""
AX3 -0.1107 0.1602  0.0253 0.0229  0.1547 -0.0506 -0.0341 -0.1185
AX4 0.0583 -0.0757  -0.0320 0.0769  0.0452 -0.0129 0.0464 0.0043
150 mx150 m AX1 -0.3943""  0.0503 0.5894°"  -0.0145  0.6051"°  0.7825""  0.7780""  0.3889""
AX2 0.1673 0.2181" -0.0773 -0.0600 -0.0681 -0.2547""  0.0975 0.4712""
AX3 -0.0682 0.1341 0.0092 0.0113  0.1456 -0.0521 -0.0273 -0.1233
AX4 -0.0994 0.0103 0.0235 -0.0480 -0.0132 0.0066 -0.0245 -0.0123
210 mx210 m AX1 -0.4292""  0.0621 0.6065"" 0.0373 0.6271°°  0.7954"°  0.7403""  0.3197""
AX2 0.1727 0.2072" -0.0575 -0.0495  -0.0302 -0.1805 0.1372 0.4381""
AX3 -0.0624 0.1718  -0.0076 0.0275  0.1788 -0.0804  -0.0061 -0.1830
AX4 -0.0824 0.1451 0.0139 -0.0904 -0.0619 -0.0027 -0.0531 -0.0478
300 m x300 m AX1 -0.4420"*  0.0713 0.6333"" 0.0399 0.6688°°  0.7915"°  0.7719""  0.3057""
AX2 0.2027° 0.2111°  -0.0757 -0.0662  -0.0650 -0.1806 0.1145 0.4567""
AX3 0.0783 -0.1960  -0.0042 0.0504  -0.1640 0.0893 0.0322 0.1964
AX4 0.0627 -0.1605  -0.0275 0.0542  0.0771 -0.0137 0.0432 0.0298
450 m x450 m AX1 -0.4516""  0.0722 0.6352"" 0.0326 0.6755""  0.7981°°  0.5193""  0.3393""
AX2 0.2220" 0.2781"" -0.1269 -0.0938  -0.1020 -0.2376" 0.1037 0.4424""
AX3 -0.0471 0.0995  0.0110 0.0621 0.2768"" -0.1068 -0.0372 -0.2110
AX4 0.0464 -0.1655 -0.0724 0.0526  -0.0216 0.0281 0.1494 0.0891
X: 2P Y LB HT: JE R )Z R ; ST: +)Z BB ; CD A8 B ; ELE : 54K ; SLO - 3 J# ; ASP - 317" : P<0.05;"" : P<0.01, T,
X: Longitude; Y: Latitude; HT: Humus thickness; ST: Soil thickness; CD: Canopy density; ELE: Elevation; SLO: Slope; ASP: Aspect. " P<0.05;

** . P<0.01. The same is followed Figures.
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Fig. 2 CCA ordination diagrams of environmental factors in different sampling scales. A: Bare land; B: Cumninghamia lanceolata forest; C: Pinus

massoniana forest; D: Broad-leaved forest; E: Bamboo forest; F: Shrub and grassland; G: Economic forest; H: Camellia sinensis plantation; I: Farmland;

J: Construction land; K: River.
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