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e W B ARVATES ALY " .
RS M bRz P bRl P bREE P bREx i rit
Ti 5391.6 864.2 5457.7 743.0 4215.1 412.0 5112.7 538.5 14.24 0.001
Mn 657.0 67.6 681.5 50.7 613.2 30.8 638.6 33.7 10.75 0.005
Co 74.4 30.6 39.1 7.1 33.7 4.1 44.2 23.6 23.21 0.000
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Zn 28.7 6.0 42.8 3.8 46.3 4.6 39.5 8.8 21.79 0.000
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A1203 8.0 0.5 8.7 0.4 9.5 0.4 8.9 0.5 24.31 0.000
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Table 2 Using stepwise discriminant function analysis to

select fingerprints for optimum composite fingerprint
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Fig.5 Quantitative identification the contributions of the

three potential sediment sources using composite

fingerprints and the distance weighting method
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Comparative analysis of discriminant ability of quantitative
discriminant models for reservoir sediment sources

Niu Baicheng'?, Liu Fenggui’, Zhou Qiang'*, Chen Qiong'?, Liu Benli’®
(1.College of Geographical Sciences, Qinghai Normal University, Xining 810008, China; 2.Academy of Plateau Science
and Sustainability, Xining 810008, China; 3. Dunhuang Gobi Desert Research Station, Northwest Institute of Eco-Envi-

ronment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract: Reservoir siltation is one of the main environmental problems in arid and semi-arid sandy areas. The
sediment source fingerprinting is a new method to identify reservoir sediment sources, and screening an optimal
discriminant model for sediment sources in a certain area is an important prerequisite for accurate identification
of sediment source. In this study, Danghe Reservoir was selected as the research object. Based on field investiga-
tion, indoor analysis, model simulation and other means, the applicability of multiple composite fingerprints,
optimal composite fingerprint, and distance weight method in the identification process of sediment source were
compared and analyzed. The results showed that both multiple composite fingerprints and optimal composite fin-
gerprint could obtain reasonable contributions and were relatively close, which were suitable for the quantitative
identification of sediment sources in this watershed. However, the distance weighting method was not satisfacto-
ry and needed to be further tested. Increasing the number of composite fingerprints (19) could narrow the 95%
confidence interval, which has statistical significance. From a statistical point of view. Theoretically the multiple
composite fingerprints perform better, which will improve the accuracy of quantitative discrimination results to a
certain extent.

Key words: fingerprinting method; reservoir sedimentation; provenance identification; Danghe Reservoir



