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Abstract 

Dissolved organic matter (DOM) plays an important role in migration and transformation as well as 
microbial degradation of pollutants in aquatic systems. However, there is few data using DOM as a 
fingerprint source identification method in coastal pollution accident. In this study, absorption 
spectroscopy, optical indices, three-dimensional fluorescence excitation-emission matrix (3D-EEM) and 
parallel factor analysis (PARAFAC) as well as principal component analysis (PCA) were used to trace the 
source identification in coastal pollution accident. The remote sensing image, estuarine diffusion model 
and component analysis of potential industrial wastewater were applied to test and verify its 
feasibility. Marine water and sediment samples in offshore polluted area were analyzed 
synchronously. The results indicated that the DOM in polluted area (an estuary bay) from terrestrial 
source contribution were high aromaticity and molecular weight materials. Four components of humic 
(C1 and C3) and protein-like components (C2 and C4) were identified by PARAFAC model. PCA results 
revealed that C1, C2 and C3 exhibited same trends and were directly related to wastewater discharge 
from potential enterprises. While C4 was significantly autochthonous (authigenic) by the activities 
of microbes after long-distance anaerobic transport of pollutants from industry. Affected by the 
discharge of mixed wastewater sources with high fluorescence index (5.81), more protein-like 
components (56%) and high biological index (1.87) were observed in marine water in polluted area. 
However, most humic-like components (62%) with high humification degree (3.69) were found in 
surface sediments. These indexes indicated that the DOM in the estuary was homologous with industrial 
wastewater. Remote sensing image (black strip), results of diffusion model and comparison of 
fluorescence characteristics with industrial wastewater also confirmed that DOM can be used as feasible 
fingerprint method to trace pollution source in coastal pollution accident. 
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