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Spatlal Dlstrlbutlon Spectnal Characterlstlcs and Sources Analys1s of Dissolved
Organlc Matter! from Balyangdlan La.ke in Xiong’an New District During the

Winter Freezing Period

ZHOU' Shi-lei', SUN Yue', ZHANG Yi-ran', JIANG Yong-feng', YIN Lu', HUANG Ting-lin®, LI Zai-xing',
LUO Xiao', ZHAN Jiang' , WANG Han'

(1. Pollution Prevention Biotechnology Laboratory of Hebei Province, School of Environmental Science and Engineering, Hebei
University of Science and Technology, Shijiazhuang 050018, China;2. School of Environmental and Municipal Engineering, Xi’an
University of Architecture and Technology, Xi’an 710055, China)

Abstract: Based on excitation emission matrix spectroscopy ( EEMs) technology combined with parallel factor analysis (PARAFAC)
and ultraviolet-visible (UV-vis) spectra, we analyze the spatial distribution, spectral characteristics, and sources of dissolved organic
matter (DOM) in Baiyangdian Lake, China, during a winter freezing period. Results showed that the UV-vis absorption spectrum of
DOM had no obvious characteristic peak, and that the variation coefficient of absorption exhibited a significant difference (P <0.05)
among different districts of Baiyangdian Lake, but that there was no significant difference between the surface and bottom waters. The
changes of E3/E4, E2/E3, and S; showed that DOM had low humic and autochthonous characteristics. Two protein-like substances
(CI and C2) and one humic-like substance (C3) were identified by PARAFAC, with a significant correlation (P <0.001) being
found between C1 and C3, and C2 and C3. The total DOM fluorescence intensity and the fluorescence intensity of each component
exhibited significant differences (P <0.01) in the distribution among the different districts of Baiyangdian Lake, with the maximum
value being associated with a sample from the Tanghe River and the minimum value being associated with a sample from Shaochedian.
Moreover, the sum of C1 + C2 accounted for the major proportion of DOM. DOM exhibited a strong autochthonous characteristic based
on the values of BIX, FI, and HIX. Principle component analysis (PCA) and Adonis analysis showed that the spectral characteristics
of DOM exhibited a significant difference (P <0.05) among the different districts. Cl, C2, and C3 were significantly correlated (P <
0.001) with DOM indices ( HIX, BIX, Fn280, and Fn355) and water quality parameters [ total nitrogen (TN) , permanganate index,
and total dissolved phosphorus ( TDP) ] based on multiple linear regression. Our results contribute to previous investigations and
provide findings that can assist in the future management and control of organic carbon pollution sources to Baiyangdian Lake.
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Distribution of sampling sites in Baiyangdian Lake
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Fig. 2 Ultraviolet-visible spectroscopy of DOM in water samples from Baiyangdian Lake
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