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Extended abstract

Introduction

Accelerated soil erosion by water is an environmental threat on different continents. Suspended sediment
loads in riverine systems resulting from the accelerated erosion due to human activities are a serious threat to
the sustainable management of watersheds and ecosystem services therein  worldwide.
Identifying sediment provenance in the catchments is essential to to mitigate its negative effects consisting of
on-site (e.g., decreasing soil depth and depletion of soil organic, degradation of soil structure, and etc.) and
off-site effects and to help remedy problems such as eutrophication, and siltation of reservoirs. Among direct
and indirect methods used to study the sediment source, sediment fingerprinting is a useful technique for
determining contribution of sediment sources within a catchment like agricultural lands, rangelands,
barelands, and etc. The successful application of this method reported in fluvial and aeolian environments. In
this study, sediment fingerprinting method used to identify sediment sources and quantifying contribution of
its sources in the Farghan Catchment in Hormozgan Province.

Materials and methods

In this research, 38 surficial samples (0-5 cm) were collected randomly-systematic with a good distribution
from the potential sources (consisting of eight samples in agricultural lands, 18 samples from gully erosion
sites and 12 samples from barelands and rangelands) and six samples from sediment deposited in the bed of
the river in vicinity of catchment outlet, respectively, and after samples preparation, the concentration of the
geochemical elements (consisting of major elements, rare earth elements and trace elements) were measured
by ICP-OES in the central laboratory of University of Hormozgan. Stepwise discriminant function (DFA) was
applied to discriminate the sediment sources, and five tracers consisting of Te, Zr, Ta, Be and Na were
selected as the final tracers. Finally, the relative contribution from each source was determined by mixing
model.

Results and discussion

Based on the results, the mean contribution for the agricultural lands, barelands and rangelands, and gully
erosion sited were estimated 16.7, 50.6, and 32.7 %, respectively. Based on the results, a combination of Te,
Zr, Ta, Be and Na were able to correctly classify 89.3% of the source sediment samples consisting of
agricultural lands, gully erosion sites, barelands and rangelands. Due to high sediment rate, gully erosion sites

" Corresponding author: hgholami@hormozgan.ac.ir

Archive of SID.ir



Archive of SID.ir

424 / Watershed Engineering and Management Volume 15, Issue 3, 2023
DOI: 10.22092/IJWMSE.2022.357493.1954

are one of the important forms of soil erosion by water. The central parts of catchment are the most
susceptible region to gully erosion because these areas are covered by lithological formations such as
Bangestan, Aghajari and Mishan. Mishan lithological formation is involving the marl, limestone, and the
Aghajari outcrop consists of sandstone and marl. The lands of flat plains are covered by quaternary fluvial
depositions resulting from the erosion of Aghajari, Mishan and older lithological formations. Due to low slop
of central parts of study area, existing young soils and without developed horizons and mismanagement of
land uses, the land susceptibility to gully erosion is high in central parts.

Conclusion

Sediment source fingerprinting is a useful technique to investigate the origin of sediment in both windy and
fluvial sedimentary environments. The estimated source proportions can help watershed engineers plan the
targeting of conservation programmes for soil and water resources and due to the variability of geological
units from one region to another, the type of land use management, and the type of soil units of each region,
the selected trackers for each region are different, and for this reason, until now researchers are able to
provide a comprehensive guide for choosing a tracker. were not optimal in all regions, and this issue is one of
the main challenges of sediment fingerprinting.
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Table 1. The mean of geochemical elements in the sediment and source samples

Geochemical elements  Sediment Sediment source Geochemical elements Sediment Sediment source
Sm 2.700 3.000 Al 3.400 3.660
Sr 1009 1122 Ba 176.0 185.4
Ta 0.750 0.920 Be 1.000 1.400
Tb 0.410 0.400 Bi 2.500 2.300
Te 0.160 0.150 Ca 14.70 13.90
Th 7.300 7.900 Ce 26.00 25.60
Tm 0.190 0.200 Co 21.00 21.00
U 3.300 3.400 Cr27 177.0 181.0
Vv 71.60 76.80 Cr¥® 171.0 175.0
W 3.000 3.200 Cs 12.70 14.00
Y 11.90 13.00 Dy 2.500 2.700
Yb 1.30 1.400 Er 0.500 0.500
Zn 65.40 57.00 Eu 0.700 0.800
Ag 0.260 0.240 Fe 2.500 2.700
Zr 32.30 36.70 Ga 9.600 10.50
Cu 0.002 0.002 Gd 2.600 2.800
La 11.20 12.40 Hf 0.150 0.180
Ti 0.210 0.230 Ho 0.700 0.700
Nd 74.00 70.70 In 0.420 0.400
Ni 186.7 166.6 K 1.400 1.500

P 0.040 0.060 Li 24.20 28.70
Pb 21.00 17.00 Lu 0.180 0.190
Pr 5.100 5.700 Mg 3.300 3.300
Rb 53.80 54.40 Mn 680.0 720.7
S 0.400 1.90 Mo 10.10 10.30
Sc 9.900 10.70 Na 0.820 0.900
Se 5.300 66.00 Nb 6.000 6.700

Gy @bie SIS gl age ook, Gl gl y s 4 8 DFA an)'] 3 ol s =Y Jgas

Table 2. The results of stepwise DFA test for selecting the optimum tracers for the discrimination of the sources

Wilk's lambda
Step Optimum tracer Statistic F
Statistic Sig
1 Te 0.647 7.91 0.002
2 Zr 0.471 6.39 0.000
3 Ta 0.348 6.25 0.000
4 Be 0.267 6.08 0.000
5 Na 0.182 6.70 0.000
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Fig. 3. Discrimination of sediment sources using first and second functions
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Table 3. Classification of sediment sources using the stepwise DFA
Group membership prediction

Rangeland and

Sources Agricultural land Gully erosion bare land Total
Agricultural'land 2 0 8
Number Gully erosion 1 11 0 12
Bare land and
1 0 11 12
rangeland
Agricultural land 75 25 0 100
Percent g“nylergs“’g 8.3 91.7 0 100
are ‘and an 8.3 0 91.7 100
rangeland
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Table 4. The results of the source apportionment in the study area using fingerprinting method

Sediment sample nunmber

Source contribution

Agricultural land Gully erosion Bare land and rangeland
1 0.00 76.0 24.0
2 100 0.00 0.00
3 0.00 100 0.00
4 0.00 0.00 100
5 0.00 88.0 12.0
6 0.00 41.0 59.0
Average apportionment 16.7 50.6 327
Sediment sample 1 Sediment sample 2
Agricultural land Rangeland and Gaully erosion
\ bareland
Bareland and
rangeland

\

Gully erosion

Sediment sample 3

Agricultural land Rangeland and
_\/ bareland

Gully erosion

Sediment sample §

Rangeland and Agricultural land

bareland \

Gaully erosion

l

Agricultural land

Sediment sample 4

Gully erosion _\/- Agricultural land

Rangeland and bareland

Sediment sample 6

Agricultural land

Rangeland and
bareland

(2l 5 &8 50 (335 (65,9L88) Dlogas) Gbpetes s = F S
Fig. 4. The results of sediment apportionment (agricultural land, gully erosion and bare land and rangeland)
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