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Spatial and temporal evaluations of fulvic acid iron in Takahashi and Asahi Rivers in Okayama
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This dissertation is organized into five chapters.

Chapter 1 introduces the study by providing context, problem statement, research objectives, justification of the study
and scope, and overall structure of the thesis. Highlights on Iron and its importance in aquatic ecosystems have been
provided, indicating the role of dissolved iron in biogeochemical cycles and the complexation of iron with fulvic acid.
The research gap identified through literature review has been put up with emphasis on the novelty of this study.
Chapter 2 presents a synthesis of the relevant literature and establishes the foundation for a comprehensive understanding
of the research topic. An overview of iron chemistry and dynamics in aquatic systems has been emphasized, stating the
forms of iron in natural waters (dissolved iron, particulate iron, and colloidal iron). Moreover, an in-depth review was
made on the biogeochemical cycling of iron in aquatic environments and the factors influencing iron variations,
solubility and mobility in rivers.

Chapter 3 addresses the first objective by evaluating the temporal behavior of fulvic acid-bound iron (FAFe)
concentrations in the Asahi River. FAFe concentration was analyzed seasonally and their relationship with
physicochemical parameters and land use types were assessed. pH and water temperature appeared to influence FAFe
concentration, while hydrological dynamics affected its concentration and transportation, particularly in spring and
summer. Upland fields contributed significantly to FAFe through runoff enriched with NOs~ and PO4>.

Chapter 4 focuses on the second objective by examining the spatial variations in FAFe concentrations in the Takahashi
River. The relationship between land use and land cover, soil types, and geochemical properties of the watershed with
FAFe were equally explored. FAFe concentrations peaked in spring and summer aligning with hydrological events.
Spatial analysis revealed higher distribution of FAFe at tributaries compared to the mainstreams. Regression models
identified forestland, upland fields, paddy fields and urban commercial land use as predominant FAFe sources. Principal
component analysis revealed that Helvic Acrisols, Haplic Andosols, Humic Cambisols, Gleyic Andosols and Rhodic
Acrisols had close relationships with FAFe variability, while sedimentary rocks (sandstone, mudstone, and green tuffs)
positively correlated with FAFe.

Finally, Chapter 5 provides a concise conclusion, discusses the implications of the findings for the Seto Inland Sea

ecosystem, and suggests future directions for research in the study area.
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