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Distribution, source, and transport of particulate organic carbon in the Yellow River estuary as affected by the
water-sediment regulation

DANG Yao', LIU Surui’, WANG Houjie', LU Taian', WU Xiao', BI Naishuang', HU Limin'

1. College of Marine Geosciences/Laboratory of Submarine Geosciences and Prospecting Technologies, MOE, Ocean University of China,Qingdao
266100,China

2. Lijin Hydrological Station, Shandong Hydrology and Water Resources Bureau, YRCC,Dongying 257400,China

Abstract: The Yellow River, one of the highest sediment-laden rivers, discharges a huge amount of terrestrial particulate organic carbon (POC)
to the sea. However, the reservoir regulations over recent decades have significantly affected the downstream hydrology and POC delivery. The
Water-Sediment Regulation Scheme (WSRS) has become a critical time window for the impulse discharges of water, sediment, and POC to the
estuary. We investigated the impacts of the WSRS on the estuarine dynamics and POC distribution based on the sampling and observations in
the Yellow River estuary in July 2020 corresponding to the two stages (water-regulation stage and sediment-regulation stage) of the WSRS. The
distributions of grain-size composition and POC content of surface sediments were presented according to the datasets of in-laboratory analysis.
Results indicated that there was a clear turning point of variation in sediment source, grain-size composition, and the POC distribution at the two
stages. At the water-regulation stage, the water discharge was high and sediments were relatively coarser and mostly deposited nearshore
(<12 km off the river mouth) with low POC content, while at the sediment-regulation stage, fine-gained sediments were delivered offshore with
significant increase in POC content. POC in surface sediments at the water-regulation stage was sourced maily from the lower river erosion,
while that at the sediment-regulation stage was composed of the dam-released soil carbon and C; vascular plant debris. The rapid changes in

POC source and distribution in the Yellow River estuary were controlled by the reservoir regulation, which significantly changed the
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downstream hydrology and sediment transport. Therefore, human intervention can play an important role in regulating the seaward POC

delivery and distribution in the coastal sea.

Key words: Water-Sediment Regulation; POC; sediment transport; Yellow River estuary
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Fig.1 Bathymetric map of the Yellow River estuary and deployment of sampling and observation station at water-regulation stage (a) and

sediment-regulation stage (b)
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Fig.2 Daily water discharge (Q) and suspended sediment concentration (SSC) (a), parameters of grain-size distribution of suspended
sediment (b) at Lijin gauge station during the water-sediment regulation in 2020

The grey stripes (a) indicate the time of field surveys.
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