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Inﬂuences of Hydrologlcal Scenarlof on .the Bloavallzﬂalllty, Fate and Balance of

Chromophorle- ‘Dissolved Organlc Matter in Lake Poyang~

GUO Yan it l YAO XiaoTong', CHEN  Hui- mm , ¥ U -Xrao g_m-l" LI Yu-yang', ZHU Jun-yu', HAN Longfei*, ZHOU Lei'”",
ZHOU Yong‘-qiang g

(1. State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing 210008, China; 2. School
of Geographic Science, Hunan Normal University, Changsha 410081, China; 3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract. Lake Poyang has significant differences in hydrological characteristics between the flood and dry seasons. Unraveling the optical composition, bioavailability, fate,
and halance of chromophoric dissolved organic matter (CDOM) and organic carbon fluxes in Lake Poyang under different hydrological conditions can help provide advanced
schemes on carbon cycling, the transfer and transformation of organic matter, and water resource management of the lake. Three fluorescent components, including a humic-
like (C1), a tryptophan-like (C2), and a tyrosine-like (C3) component, were obtained using three-dimensional fluorescence spectroscopy coupled with parallel factor
analysis. Prior to and after 28 days of laboratory biodegradation, the means of a,s, and the terrestrial humic-like (C1) component in the flood season were both significantly
higher than that in the dry season (i-test, P <0.01), indicating that the terrestrial humic-like (C1) component contributed importantly to the CDOM pool. The contribution
percentages of protein-like components in the dry season were 81.7% of the summed fluorescent components of CDOM, indicating that there might be discharge of domestic
wastewater from areas surrounding the lake in the dry season. The bioavailabilities of the humic-like (C1) component and DOC were 14.0% and 43. 2% , respectively, in the
dry season. This can be explained by a declined-dilution effect in the lake during the dry rather than in the flood season. We ohserved no significant difference in the
bioavailability of protein-like components under different hydrological conditions. The bioavailahility of C1 (1. e.,%ACI) showed a decreasing trend from the southern inflowing
river mouths to the downstream northern outlet at Hukou in both the flood and dry seasons, indicating that the bioavailability of the C1 decreased following the migration of
CDOM in the lake. In the dry season and flood season, Lake Poyang was the source of DOC with fluxes of 14.0 x 10° t-mon ™" and 1.4 x 10° t-mon ", respectively,
whereas CDOM fluxes in corresponding periods were the source and weak sink with corresponding fluxes of 9.3 x 10" m* » (m+mon) ™" and 1. 1 x10'® m* + (m+mon) ™",
respectively. Therefore, the lake released substantial organic matter to the downstream receiving waters during the dry season, whereas in the flood season, the higher water
level in the Yanglze River resulted in a prolonged water residence time of the lake, and a fraction of CDOM was bio-degraded into inorganic nutrients, favoring the metabolisms
and the eutrophication process of the lake ecosystem.

Key words: Lake Poyang; chromophoric dissolved organic matter (CDOM) ; bioavailability ; parallel factor analysis (PARAFAC) ; excitation-emission matrices ( EEMs)
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