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Seasonal Variation in the Absorption and Fluorescence Characteristics of CDOM

in Downstream of Liaohe River

SHAO Tian-tian"?, ZHAO Ying', SONG Kai-shan', DU Jia', DING Zhi'

(1. Northeast Institute of Geography and Agroecology, Chinese Academy of Sciences, Changchun 130102, China; 2. University of
Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Chromophoric dissolved organic matter ( CDOM ), which is an important part of dissolved organic matter ( DOM), is

considered as the largest storage of dissolved organic carbon in the aquatic environment. Liaohe River is the seventh largest river in
China with annual runoff of 1. 48 billion m*. As a result, studying on CDOM of Liaohe River is very important in estimating the organic
carbon flux into sea. Seasonal optical characteristics of CDOM in the downstream of Liaohe River were investigated using absorbance
spectroscopy and fluorescence excitation-emission matrices (EEMs). CDOM absorption coefficient at 355 nm [ @0y (355) ] in spring
was lower than that in autumn and winter while low molecular weight substances were found in autumn and high molecular weight
substances in spring based on the absorption coefficient and absorption slope (S) of CDOM. Samples in different seasons all exhibited
fairly strong protein-like fluorophore ( fluorophore B and fluorophore T) in the EEMs but the values showed apparent temporal
variations. Based on the analysis of the relationships between different fluorophores, strong correlations ( R* >0.9) were observed
between fluorophore A and C in spring, fluorophore B and T in autumn and winter, which illustrated that they had similar CDOM
original sources. However, a weak relationship ( R> =0.21) was found between fluorophore B and T in spring, demonstrating the
complexity and diversity of CDOM sources. Starting from autumn to winter and the subsequent spring, humic-like fluorophores
exhibited enhanced fluorescent intensity, which could be ascribed to exogenous input. Furthermore, linear relationship between
aepon (355) and F, (355) in different seasons was examined in the study, and the strongest relationship was obtained in winter ( R* =
0.75) , followed by autumn (R*> =0.48) and spring (R*> =0.01). This study indicated that fluorophore B in autumn and winter (R =
0.66; R=0.89) as well as humic-like fluorophores (A and C, R =0.74; R =0.82) in spring were the main contributors to the
CDOM optical characteristics.

Key words: Liaohe River; CDOM; absorption spectrum; absorption slope () ; fluorescence intensity ; EEMs
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