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Three-dimensional Fluorescence Spectral Characteristics of Different Molecular
Weight Fractionations of Dissolved Organic Matter in the Water-level

Fluctuation Zones of Three Gorges Reservoir Areas
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Abstract: The study of the molecular weight (MW) fractions of dissolved organic matter (DOM) in aquatic environment is of interests
because the size plays an important role in deciding the biogeochemical characteristics of DOM. Thus, using ultrafiltration ( UF)
technique combined with three-dimensional fluorescence spectroscopy, DOM samples from four sampling sites in typical water-level
fluctuation zones of Three Gorge Reservoir areas were selected to investigate the differences of properties and sources of different DOM
MW fractions. The results showed that in these areas, the distribution of MW fractions was highly dispersive, but the approximately
equal contributions from colloidal (M, 1 x10%-0.22 wm) and true dissolved fraction (M, <1 x 10*) to the total DOC concentration
were found. Four fluorescence signals (humic-like A and C; protein-like B and T) were observed in all MW fractions including bulk
DOM, which showed the same distribution trend: true dissolved >low MW (M 1 x 10°-10 x 10°) > medium MW (M, 10 x 10°-30 x
10%) >high MW (M, 30 x 10°-0.22 pm). Additionally, with decreasing MW fraction, fluorescence index (FI) and freshness index
(BIX) increased suggesting enhanced signals of autochthonous inputs, whereas humification index (HIX) decreased indicating lower
humification degree. It strongly suggested that terrestrial input mainly affected the composition and property of higher MW fractions of
DOM, as compared to lower MW and true dissolved fractions that were controlled by autochthonous sources such as microbial and alga
activities, instead of allochthonous sources. Meanwhile, the riparian different land-use types also affected obviously on the
characteristics of DOM. Therefore, higher diversity of land-use types, and also higher complexity of ecosystem and landscapes,
induced higher heterogeneity of fluorescence components in different MW fraction of DOM.
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Fig. 1 Sampling locations in the water-level fluctuation zones

of Three Gorges Reservoir areas
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Fig. 2 Ulirafiltration setups and operation procedures
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Table 1  Concentration of DOC fractionation in the Three Gorges Reservoir Region and its contribution rate to total DOC

TBRLE BRI BB ERE R

ENGIP e e DIt N4 e Tk L e Tk e DiLiN A

/mg-L’] /% /mg-L’1 /% /mg-L’l /% /mg-L’l /%
<0.22 pm (&) 11.57 100 3.79 100 6.06 100 6.35 100
30 x 10 ~0. 22pum (&) 1.54 13.31 1.04 27. 44 1.24 20. 46 1. 40 22.05
10 x 103 ~30 x 10% (1) 1.42 12.27 0.55 14.51 0.92 15.18 1.10 17.32
1 x10° ~10 x 10* ({i%) 2.08 17.98 0.51 13. 46 0.98 16.17 1.24 19.53
<1x10°( &) 6.53 56. 44 1.69 44.59 2.93 48.35 2.62 41.26
DOC [P/ % 100. 15 99. 39 98.29 94. 38

A RIETE IR AR R A B vy b v i
WA L AT S K AR TR L4y (30 x 10°
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Table 2 DOC comparison between this study and historic references

K A% [EE DOC/mg-L~! WAL 53/ % FRASA % ik
AT 5 R RO T i 0.23 18.8 81.21 [11]
KITH R T 2.26 ~2.99 33.10 ~45.88 54.12 ~67.90 [38]
BRI o 1.30 ~3.77 2.5~32.7 67.3~97.5 (4]
BRI i 2.74 81.70 18.30 [39]
YT hE 1.28 44.20 55. 80 [39]
KITRm 0 ] 3.97 59. 80 40. 20 [39]
Pyl i 0.36 ~1.50 6. 80 ~56. 60 43.40 ~93.20 [40]
0.98(10 m) 33(10 m) 67(10 m)
BB Oahu HFEIR X 0.46(765 m) 25(765 m) 75(765 m) [41]
0.49(4 000 m) 22(4 000 m) 78(4 000 m)
6. 8(WIA) 50. 33 (W) 49. 67 (1)
IR KA Ko ekt v YN 10. 4 (J13%) 51.56 (137 ) 48. 44 (T [10]
17. 5 (¥t ) 51. 78 (FEHh) 48.22 (VR Hb)
4 5 ESEd| 0.14 ~0.34 17.29 ~27.49 72.51 ~82.71 [42]
B9 = A %HE 0.09 ~0.53 8.19 ~30.43 69.57 ~91. 81 [43]
SR X TR IR [ 11.57 43.56 56. 44 A5
=R X R BRI 3.79 55.41 44.59 N
e R IX R B g g 6.06 51.65 48.35 A
= X T L) 6.35 58.74 41.26 PN ]
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Fig. 3 3-D fluorescence spectra of bulk DOM and different molecular weight fractions
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Table 3  Fluorescence spectra parameters of different size fraction of DOM samples
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Fig. 4 Distribution of fluorescence substances in different size fractions from the Three Gorges Reservoir Region
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Table 4  Fluorescence spectra parameters of different size fractions from four sampling sites
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Fig. 5 BIX-FI distribution of different molecular size fractions of DOM from four sampling sites
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