Geochemical Sediment Fingerprinting Using a Multivariate Composite Model in

the Baghan Watershed

Abstract

Background and Aim:
Human mismanagement in the exploitation of land and soil resources to meet growing food demands has led to increased
sediment loads and numerous on- and off-site issues in watershed areas. The Baghan watershed, covering an area of 929 km?
and located in the coastal region of Bushehr Province, Iran, has a hot and arid climate. Agricultural development, the
establishment of the Fajr Jam gas refinery, population growth due to migration, and industrial expansion have intensified the
exploitation of the watershed’s soil and water resources. This study aimed to identify the sources of sediments transported
within the Baghan watershed using the sediment fingerprinting technique.

Methodology:

To achieve this objective, 120 potential sediment source points were selected using Latin Hyp
sediment samples were collected from the confluences of channels and the main stream during
sampling included 63 samples from rangelands, 33 from agricultural lands (rainfed and irri

Sampling, and 30
eys. Composite

and Pb/Ni. A multivariate composite model was employed to quantify the relative i t source.
Findings:

Results from the composite multivariate model based on geochemical tracers_i *nd use types,
rangelands were the dominant source of sediment, followed by orchards, rai re. Rangelands
contributed the highest proportion (34%) of sediment so
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Geochemical Sediment Fingerprinting Using a Multivariate Compqgaite Model in the
Baghan Watershed

Abstract

Mismanagement of soil and land resources for meeting food demands has
environmental issues in watershed areas. The Baghban Watershed, covering an area o
of Bushehr Province, Iran. In recent years, agricultural expansion, the establishment of

acerbated
rid and climate
ry, po n growth,
s study aimed to identify

‘2 source sites
A Phces and sub-

to increased sedimenfilload and

km2, is located in

sediment sources in the watershed using the sediment fingerprinting method. For this
were selected using the Latin hypercube sampling method, and 30 sediment samples w

watershed outlets. Source samples included 63 from rangglands, 33gfto0 rrigated), and 24 from
orchards, taken from 0-20 cm soil depth. Geochemical data riteria for discriminant
function analysis, with lead (Pb) being the most effective tra for 71.84% of the total

variance. Results of the multivariate composite model showed that ominant sediment source (34%), followed by
orchards, rainfed, and irrigated agricultural lands. This was attribu , highly erodible geological formations, and
ncy coefficient of 0.88, indicating a high level of
s in the Baghban watershed.

Baghan watershed, Bushehr Province
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