REFS BT 2WHE L Fksog 3 adf 3

A Study on the Effectiveness of Reservoir Sediment Application for
Vegetation Establishment and Carbon Sequestration in Sandy Soils
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Abstract

The western coastal region of Taiwan has experienced long-term degradation due to
reduced fluvial sediment supply and sediment retention by upstream reservoirs. This has led
to barren, wind-eroded sand dunes with limited vegetation potential. Meanwhile, excessive
reservoir sedimentation has reduced flood storage capacity and service life, highlighting the
urgent need for sustainable sediment reuse strategies.

Commissioned by the Southern Region Water Resources Office, this study explored the
reuse of sediments from Agongdian Reservoir in a coastal greening pilot project at the
northern shore of the Agongdian River estuary in Kaohsiung. The project aimed to achieve
multiple goals including sediment removal, coastal soil improvement, vegetation
establishment, and carbon sequestration.

The site was developed in two phases, covering 7,300 m2 and using 6,417 m=3 of
sediments to plant 1,088 windbreak trees. Phase | (2021-2022) involved three subsurface
sediment berms over 4,400 m2 while Phase Il (2023) established three surface mounds of
different heights across 2,900 m2 along with a control plot. Supporting measures included
dust control netting, mulching, irrigation, NDVI analysis, UAV terrain surveys, and
groundwater and soil monitoring.

Soil moisture in the sediment-treated zones reached 30-60%, significantly higher than
untreated sandy areas (13-30%), improving plant survival rates. TOC levels in 2024 ranged
from 1.01% to 1.30%, compared to below 0.45% in control areas, indicating enhanced carbon
sequestration potential. However, TOC values dropped to 0.45-0.50% in 2025, possibly due
to rainfall erosion, rapid organic matter mineralization, or nutrient uptake during active plant
growth.

To stabilize carbon levels and support plant development, it is recommended to introduce
green manure crops, apply rhizobial or plant growth-promoting bacteria, and use humic acid
solutions or compost tea. These practices, combined with ground cover management and
ongoing monitoring, can enhance soil quality, plant performance, and environmental
resilience.

This study demonstrates that reusing reservoir sediment for coastal greening provides a
viable model for sediment management, soil restoration, and long-term carbon sequestration.
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Sequestration and Vegetation Benefits
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