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Fig. 1 Typical graph of ~(A) in one dimension
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Tab.1 Relative corrdinate and TSI of sampling points

B X Y TSI KX X Y TSI 34 X Y TSI
1 8.1 18.2 44 16 2.8 12. 4 49 31 4.5 6.8 48
2 7.9 17.5 47 17 3.8 12. 4 49 32 5.4 6.9 49
3 4.4 15. 4 49 18 5.2 12.4 49 33 6.4 6.5 53
4 6.6 16. 0 25 19 40 1.1 50 3 7.3 6.7 57
5 8.1 16.4 42 20 5.2 11.1 54 35 5.3 5.6 19
[ B.9 16.1 49 21 6.2 11.1 54 36 6.4 5.6 56
7 1.5 14.4 47 22 7.3 10,7 54 37 7.7 5.6 54
8 2.7 14.5 49 23 9.1 10.7 50 38 5.3 4.4 51
9 1.0 14.5 51 24 4.0 9.8 51 39 6.5 4.4 55
10 5.2 14.5 51 25 5.2 9.8 50 40 7.6 4.6 50
il B.4 14.5 48 26 6.1 9.8 52 41 5.3 3.2 54
¥ 1.5 13.6 45 27 7.7 9.8 54 42 5.3 21 60
13 2.7 13.6 45 28 4.4 8.6 56 43 5,2 0.7 59
14 4.0 13. 6 47 29 5.3 8.4 56
15 1.5 12. 6 48 30 6. 3 8.4 42
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Tab.2 Values of parameters in semivariogram models

& £ & T B 27 ()% ¥ 1L £ WERN HETH
R cn cote a cfcpte R? RSS
B 4,06 33.35 7.17 0.878 0.500 708. 3
it ¢ 1.10 37.78 10, 38 0. 571 0.533 674.5
=37 9. 63 39. 83 9.43 0. 758 0.527 683. 8
W 2875 5.10 33.42 5.63 0. 847 0.513 704. 2

LY. 84 9. 28 34.25 20, 40 0.729 0.502 719.0
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Application of Geostatistics in Freshwater Ecology

TANG Tao CAI Qinghua PAN Wenbin
(Institute of Hydrobiology, Chinese Academy of Sciences. Wuhan 430072, China)

Abstract

One of the most obvious characters of freshwater ecosystems is their heterogeneity,
namely, their disconnected structure and isolated functions, as comparing with terrstrial
environments. However, this character is usually neglected by most traditional statistical
methods, so using these tools can’t describe these ecosystems correctly. In this paper, the
authors recommend geostatistics to solve this problem,.

Based on regionalized variable theories, geostatistics is one kind of spatial statistical
theory used to explore the correlativity and dependence between spatial variables. The first
character of this method is its emphasis on the importance of spatial dependence of variables.
In practical research, semivariance values of ecological factors or other indices can be
calculated from the semivariance formulate according to the theory, and then, semivariogram
can be drawn, distribution character of the research object (such as elumped or uniform
pattern) can be found from the graph. Mathematical models simulation should be used in
quantification of this character. Fractal dimension (D) obtained by double-logarithm
semivariogram (D= (4 —m)}/2, where m (the slope of the graph) shows its heterogeneity
character as well. The lower the value is, the higher heterogeneity the distribution of object.
Kriging is another quantifying tcol deduced from the theory. By kriging, the spatial
concentration (density and so on) pattern of the variables can be known, values of unkown
points also can be estimated, and this calculation value is more creditable because of its
concern for regional property of the variables.

In view of its accuracy, geostatistics would be widely used in freshwater ecology
research such as density or spatial pattern of float grass, nitrogen, phosphorus and their

ability of spatial occupation and so on.

Key Words Geostatistics, freshwater ecology, pattern, fractal dimension, Kriging




