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Development of environmental dynamic analysis model for advanced management of
environmental load connecting forest-village-river-sea
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MDF Multi Dimensional Fingerprint

Currently, coastal ecosystems and nutrient cycling processes are
deteriorating, making adaptive watershed nutrient management a critical challenge to restore clean
and abundant seas. This study aims to develop an environmental dynamic analysis method using
Multi-Dimensional Fingerprint (MDF) to effectively trace the origins of pollutants across forest,
village, river, and sea ecosystems. By analyzing rare earth elements and fluorescent dissolved
organic matter in representative watersheds of eastern Hokkaido, we developed models to identify and

manage pollution sources based on vegetation and land use patterns. As a result, we clarified the
runoff and transport characteristics of substances within the watershed, establishing a scientific
foundation for a new environmental dynamic analysis method that contributes to integrated watershed
management connecting forest, village, river, and sea.
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