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The Determination of Thresholds by the Fractal Method Based on MAPGIS

LI Suimin YAO Shuzhen
Shijiazhuang Colloge of Economy Shijiazhuang Hebei 050031

Abstract The determination of thresholds of chemical elements is an important problems in geochemical exploration. At present

there is not a satisfactory scientific way to confirm the thresholds. The traditional way of determining thresholds of chemical elements
is based on the assumption that chemical elements are in normal distribution or element contents are continuously changed in space.
Nevertheless the spatial distribution of chemical elements is extremely complicated and researches show that geochemical landscape
may be a chaotic system of low dimension. The background and anomaly values of elements usually show independent power index re-
lationship resulting in the multifractal distribution of chemical elements. We can therefore use the fractal method of chemical ele-
ments to determine thresholds. Several fractal methods for determining thresholds of chemical elements often compute r of different
scales and the corresponding number of N » . Geographical Information System GIS can realize dynamic inquiry and attribute
analysis of figure units and hence GIS is very suitable for statistic analysis of r of different scales and corresponding N r . So we can
combine the fractal method with the geographical information system. With MAPGIS geographical information system designed by
Wuhan Zondy Info-Engineering Co. Ltd. as an example This paper deals with the determination of thresholds of chemical elements
by using fractal methods based on GIS platform. The results obtained are compared with those obtained by traditional methods. The
traditional methods for determining thresholds require pretreatment of original data and consideration of practical geological setting.
However the operation of the fractal methods based on MAPGIS platform is very simple and not affected by abnormally high values.
Therefore the fractal methods are less affected by artificial interference. A comparison with the traditional methods has led to the
conclusion that the fractal method is an effective method for determining thresholds of chemical elements.
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Table1 N r of Cu data calculated by the area method
r X 10(7 N r r X 106 N r r X 106 N r r X 10(‘ N r
120 55763.8 520 1965.3 920 59.8 1720 7.5
170 55757.5 570 1151.0 970 48.8 1870 3.6
220 55287.7 620 642.1 1020 39.3 1920 3.1
270 48265 670 396.7 1120 27.2 2070 1.6
320 31902 720 259.6 1320 15.0 2120 1.4
370 17610.6 770 158.9 1420 12.9 2270 0.9
420 8509.1 820 106.3 1470 12.0 2470 0.4
470 4103.6 870 75.5 1670 8.3 2520 0.3
500
Cu
. 2002. .
4 . 1999.
ANN.
1
References
) ChenQ M Agterberg F P Ballantyne S B. 1994. The separation of
geochemical anomalies from background by fractal methods. Jour-
mal of Geochemical Exploration 51 109~130.
Li Changjiang Ma Tuhua Zhu Xingsheng et al. 1999. Fractal chaos
and ANN in mineral exploration. Beiing Geological Publishing
2 House in Chinese with English abstract .
Mandelbrot B B. 1982. The fractal geometry of Nature. W. H. Free-
man and Co. New York.
2 Shen Wei. 2002. Fractal and chaos with application in mineral resource
6_00—| prediction. Beijing Geological Publishing House in Chinese with
\D1= 76858 English abstract .
\k .
4.00-4 .
z
2 2,00+
Lo
0.00
-2.00 T r ‘ T !
2.00 2.40 2.80 3.20 3.60
I gr
2 IgN r -lgr

Fig.2 TFigure of IlgN r -lgr



