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Abstract: Fluorescence excitation emission matrix spectroscopy ( EEMs) analysis combined with absorption spectroscopy measurement was used to
investigate the photodegradation of four typical chromophoric dissolved organic matter (CDOM) samples from the Pearl River Estuary and the Beibu Gulf
under natural solar irradiation. CDOM samples from the Pearl River Estuary and Guangxi coastal waters were more influenced by terrestrial input while a
sample from the middle of the Beibu Gulf has typical characteristics of marine CDOM  and another sample from a depth of 80 m in the south of the Beibu
Gulf was somewhat influenced by the Beibu Gulf circulation. Humicdike (A C and M) and tryptophandike (R and T) fluorescence peaks were observed
in all of the CDOM samples. Obvious photochemical degradation of their fluorescence peak intensity and absorption coefficient occurred under five day's
solar irradiation in the autumn. The photodegradation degree of samples from the Pearl River Estuary and Guangxi coastal waters was higher than samples
from offshore in the Beibu Gulf suggesting that the two former samples influenced by terrestrial input contained more chromophores. Photodegradation did
not cause a significant position variation of CDOM fluorescence peaks. The fluorescence intensity of the humicike peaks M and A proteindike peaks R
and T have the same variation trend indicating that each pair of peaks was closely interrelated. Double peaks were found in the fluorescence peak A area
suggesting that peak A was actually a superposition of multiple fluorescence components. The spectrum slope S (270 ~350) of the CDOM absorption
spectra increased gradually with irradiation time which can be used to indicate the decrease of CDOM molecular weight caused by photochemical
degradation. Our results show that photodegradation could play an important role in the biogeochemical cycling of biogenic elements in the South
China Sea.
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Table 1 Initial spectral features of four samples
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Fig. 2 Comparison of EEMs contour plots between original and photodegraded CDOM samples
2
Table 2 Percent loss of fluorescence intensity of fluorophores after photodegradation
A C M R T
Al 41.65% 2.98% 42.86% 42.84% 41.79%
(5d) GX 27.54% 36.10% 27.67% 24.87% 17.26%
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Fig. 3 Variation of humicike and proteindike fluorescence intensity ratios during solar radiation
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