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Absorption and Fluorescence Characteristics of Dissolved Organic Matter

(DOM) in Rainwater and Sources Analysis in Summer and Winter Season
LIANG Jian', JIANG Tao'*", WEI Shi-giang', LU Song', YAN Jin-long', WANG Qi-lei' , GAO Jie'
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Abstract: This study aimed at evaluating the variability of the optical properties including UV-Vis and fluorescence characteristics of
dissolved organic matter (DOM) from rainwater in summer and winter seasons. UV-Vis and fluorescence spectroscopy, together with
Hybrid Single-Particle Lagrangian Integrated Trajectory ( HYSPLIT) model and fire events map, were conducted to characterize DOM
and investigate its sources and contributions. The results showed that as compared with aquatic and soil DOM, rainwater DOM showed
similar spectral characteristics, suggesting DOM in precipitation was also an important contributor to DOM pool in terrestrial and
aquatic systems. The concentrations of DOC in rainwater were 0. 88-12. 80 mg-L™", and the CDOM concentrations were 3. 17-21. 11
mg-L™". Differences of DOM samples between summer and winter were significant (P <0.05). In comparison to summer, DOM
samples in winter had lower molecular weight and aromaticity, and also lower humification. Input of DOM in winter was predominantly
derived from local and short-distance distances, while non-special scattering sources were identified as the main contributors in
summer. Although absorption and fluorescence spectroscopy could be used to identify DOM composition and sources, there were
obvious differences in spectra and sources analysis between rainwater DOM and the others from other sources. Thus, the classic
differentiation method by “allochthonous ( terrigenous) and autochthonous ( authigenic)” is possibly too simple and arbitrary for
characterization of DOM in rainwater.
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Fig. 1 UV-Vis spectra of rainwater DOM samples in summer and winter
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Table 1 ~ Comparison of relevant parameters for DOM samples from different sources
WFFEIX. el DOC/mg-1.~! a(300)/m"! a(350)/m"! a(355)/m™! S{H/nm ! CHER
AR 3.88 £3.33 7.50 +4.82 3.76 +2.13 3.62 +2.03 0.007 ~0.020 0 EN TSN
Carolina 0.33 ~31.58 0.073 ~2.74 — — 0.008 3 ~0.030 6 (6]
Eil FR 7K — 0.27 ~3.45 — — — [7]
Wilmington 6.41 +1.66 — — — 0.0189 +0.002 8 [11]
Aveiro 5.1~41.0 — — — 0.0116~0.0227 [12]
HIR +4 17.760 ~52.090 — — — 0.009 3 £0.003 5 [15]
KT 9.71 ~10.40 — 1.30~1.90 — — [20]
Jiulong River R 0.4~13.1 — 0.682 ~6.919 — — [21]
Orinaco 4.48 ~16.89 22.6 ~57.3 — — 0.0112 £0.0007 [22]
KGRV i RI] 7.55+1.43 — — 4.51+0.92(HEZ) 0.0140~0.018 5 [23]
8.69 +1.22 — — 3.39 £0.91 (&%) 0.0143~0.0201
Kb TR 5.68 ~9.34 — — 4.07 +0.87 — [19]
i RI] 5.67 ~7.22 1.83 £0.39

AR [o3EE — — — — 0.0130~0.0220 [24]
118 — — — 0.080 0.0414 [25]
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Table 2 Spectra slope (S) of rainwater DOM samples (240-400 nm)
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A7 0.0190 0.0200 0.019 6 2.80
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Table 3 Correlation analysis of absorption spectrum characteristics
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Fig. 2 FDOM concentration of rainwater DOM
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Table 4  Correlation analysis among different fluorescence peaks
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Fig. 3 Typical fluorescence spectra of rainwater DOM
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Table 5 Comparison of fluorescence special parameters for DOM samples from different sources
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