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Table 1. Lithological characteristics of Idelo watershed, Zanjan province
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4. Linear Discriminant Analysis/LDA
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1. Young alluvial deposits/ Q|
2. Old alluvial clastic/ Q,
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Fig 1. Location of Idelo watershed in Zanjan province and Country
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1. Basic Composite Fingerprint
2. Conservative Composite Fingerprint
3. High variability Composite Fingerprint
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Table 1. Matrix of classification accuracy of samples based on geology in Idalo watershed, Zanjan province
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Fig 2. Bi-plot of two largest discriminant functions generated by the initial LDA of the three geology-based source groups,

Idelo watershed, Zanjan province
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Fig 3. Bi-plots of source (black) and sediment (red) samples in Idelo watershed, Zanjan province
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Table 3. The optimum composite fingerprints identified by the LDA in Idelo Watershed, Zanjan province

Al- As- Co- Cu- Mn- Zn- Fe- Ni-Cr

Al- As- Co- Cu- Mn- Zn- Fe -Ni

Al- As- Co- Cu- Mn- Zn

e eSS 5
(Basic composite fingerprint)
Sl e s 5

(Canservative composite fingerprint)
W 6y et L St S 5

(High variability composite fingerprint)

VELY ol 1Y 5ylows — phaia Jlo

Ol S 13l (owsiaes 9 @ole



oo MRS o5 5 e
1.00 Basic composite fingerprint results

I -

Sources sediments|
Py gl
(o, PLM
(Ol slilssg; Slsm,) Qal [H]

Sl KK S 5 s
1.00 Conservative composite fingerprint results

;:ﬁz —

Vi 5t b S S 5 s
1.00 High variability composite fingerprint results

—

Ol 3 Ol 53 ool sul o5 g2 53 YU (60 s b g 5ol o Jonoss HRCEK SlacaS 5 » (s (mlid Ko gy o oo =0 S
Fig 5. Contribution of geology sediment sources based on basic, conservative and high variability fingerprints in Idelo

watershed, Zanjan province
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Fig 6. Mapped mean contribution of each source sample to the bed sediment samples in Idelo Watershed, Zanjan Province
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Abstract

In previous sediment fingerprinting studies, optimization of tracer signatures are not considered.
Therefore, with different composite fingerprints, the amount of contribution from different sediment sources
can be different from each other. Accordingly, the optimal composite fingerprint was determined using an
approach of multi-stage refinement of tracers and reduction of uncertainties in the Idelo watershed in Zanjan
province. In this approach, the ability and conservative behavior of tracers to separate sources are evaluated
using variability ratios, conservatism test, range test, and finally the conservative composite fingerprint as
optimal composite fingerprint was determined. The detected composite fingerprint based on the introduced
approach was different from a composite fingerprint obtained from conventional methods. Also, based on
the aforesaid approach, the related contribution of the geologic units in sediment yield were estimated 49,
32 and 19 percent for young alluvial deposits, red gypsiferous marl and old alluvial clastic, respectively.
These results were different from those obtained using conventional and old fingerprinting methods with
11, 85 and 4 percent contribution in sediment yield for the aforementioned geologic units, respectively.
Generally, these results highlight the importance of applying the approach of multi-stage refinement of

tracers and uncertainty reduction in determining the optimal composite fingerprinting of sediment..
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