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Ultraviolet-Visible ( UV-Vis ) Spectral Characteristics of Dissolved Organic
Matter ( DOM ) in Soils and Sediments of Typical Water-Level Fluctuation

Zones of Three Gorges Reservoir Areas

LI Lu-lu', JIANG Tao'?, YAN Jin-long', GUO Nian', WEI Shi-qiang'”>, WANG Ding-yong'?, GAO Jie',
ZHAO Zheng'

(1. College of Resources and Environment, Southwest University, Chongging 400716, China; 2. Chongging Key Laboratory of
Agricultural Resources and Environment, Chongqing 400716, China)

Abstract ; Dissolved organic matter (DOM) is a very important component in terrestrial ecosystem, which also plays a key role in geo-
environmental chemistry. A number of DOM samples were extracted from soils and sediments samples obtained from typical water-level
fluctuation zones of Three Gorges reservoir areas. Ultraviolet-visible ( UV-Vis) absorption spectra were recorded for unveiling the
geochemical characteristics of DOM based on specific absorption parameters and fitting models. Through the results of specific
absorption parameters, it was suggested that the aromaticity, hydrophobicity and humification degree were lower in soils than in the
surface sediments, which were also independent of the sampling location height and land-use types. Among the four absorption models
selected, model 2 was the optimal. Meanwhile, different models and fitting wavelengths also significantly affected the absorption
spectral slope (S value) ; S increased with the decreasing wavelength. Additionally, the correlation among different S values obtained
from different fitting wavelength ranges was significantly different suggesting that the S values in various wavelength ranges only
indicated the tip of the iceberg of DOM characteristics instead of the entirety. Furthermore, the ratio of specific spectral slope (S;)
indicated lower degradation ( photo-bleaching or microbial degradation) degree in the surface sediments as compared to those in soils
and older sediments. The surface sediments had higher aromaticity, hydrophobicity, molecular weight and photochemical/
biodegradation activity potentials, suggesting fresher DOM, lower effect of photobleaching and microbial degradation activities.

Key words: dissolved organic matter (DOM) ; UV-Vis spectra; absorption spectra model; Three Gorges Reservoir areas; water-level

fluctuation zones; photobleach; biodegradation
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Fig. 2 Uliraviolet-visible spectroscopy of DOM in soils and sediments of typical water-level fluctuation zones of Three Gorges Reservoir areas
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Table 3 Statistics of determination coefficient and S from four models at different wavelength ranges
R? N
Wi Bt R BUME Bl f E%%ﬁ *&/J\ﬁ *&ﬁﬁ 1"9@1 5 R A
% /nm /nm /nm /%
1 0.072 0. 996 0.903 +0. 183 20.3 0. 003 0.023 0.0100 £0.003 8 38.2
2 0.073 0. 996 0. 898 +0. 196 21.8 0. 002 0.018 0.009 3 £0.003 5 38.1
UVa 3 0.223 0. 996 0.915 +0. 160 17.5 0. 002 0. 020 0.009 6 +0.003 7 38.4
4 0. 206 0.999 0.910 +0. 164 18. 1 0. 003 0. 024 0.0119 +£0.004 5 37.7
1 0.715 0.999 0.927 +0.071 7.6 0. 007 0.023 0.0121 £0.003 3 27.2
w 2 0. 968 0. 999 0.992 +0. 007 0.7 0.010 0.023 0.0155 +£0.002 8 18.0
B 3 0.983 0. 999 0. 995 +0. 004 0.4 0.010 0. 022 0.0154 £0.002 7 17.4
4 0. 842 0.997 0.978 +0. 034 3.5 0. 009 0.019 0.0134 £0.0023 16. 8
1 0.497 0.978 0.773 £0. 117 15.2 0. 009 0. 021 0.0149 +£0.003 1 20.5
w 2 0.822 0.988 0.956 +0. 022 2.3 0.015 0. 052 0.0272 £0.011 1 40.9
¢ 3 0. 846 0.989 0.963 +0. 020 2.1 0.001 0. 058 0.0291 £0.012 6 43.4
4 0.814 0.998 0.976 0. 027 2.8 0. 008 0. 027 0.0146 £0.005 3 36.0
1 0. 655 0.99%4 0.871 0. 096 11.0 0. 009 0. 021 0.0150 £0.003 1 20.7
2 0. 890 0.991 0.946 +0. 024 2.6 0.011 0. 038 0.0206 £0.007 5 36.2
UV 3 0. 900 0. 9% 0.964 +0.016 1.7 0.012 0. 057 0.0263 £0.012 8 48.9
4 0. 890 0. 998 0.981 +0.017 1.7 0. 008 0. 026 0.0142 +£0.004 9 34.7
F4 FAEAARERNSE
Table 4 The S values reported in various literature and current reasrch
WX EN S {H/nm ™! e Bt/nm 2% P/ nm SCHR
Great Dismal Swamp, Suwanee River, Atlantic Ocean 2005 0.0130~0.0204 300 ~700 NM" [19]
Yangize River( China) 2009 0.0119 ~0.0175 275 ~295
2009 0.0124 ~0.021 4 350 ~400 NM (18]
Bohai Bay( China) 2009 0.0099 ~0.0220 275 ~295
2009 0.0049 ~0.0311 350 ~400
Mississippi plume 1989 0.0194 £0.000 4 300 ~700
Gulf loop intrusion 1989 0.0184 +0.001 7 300 ~700 450 [42]
1989 0.0110 +£0.000 1 300 ~700
South island 1989 0.0150 +£0.0020 300 ~460 NM [43]
diverse parts of ocean 1981 0.0100 ~0.0200 375 ~500 375 (1]
southern and western coast of Florida and the eastern Gulf of Mexico 1991 0.0120~0.0340 290 ~ 800 NM [44]
Danish coastal waters 1999 0.0180 ~0.0230 300 ~650 NM [45]
M 2002 0.0131~0.0180 380 ~620 400 [46]
2003 0.0175 +0.0120 380 ~500
AR 2003 0.0103 £0.009 0 380 ~ 620 440 [29]
2003 0.0130 ~0.0227 275 ~295
2003 0.0140 ~0.026 5 350 ~400
2007 0.0164 ~0.026 0 240 ~400 350
W 2007 0.0135~0.028 3 320 ~400 350 [47]
2007 0.0199 ~0.0300 290 ~320 300
2007 0.0121 ~0.0159 240 ~290 250
KW 2007 0.0069 ~0.0232 400 ~ 600 440 [48]
IHSS HA 2009 0.0101 275 ~295
2009 0.0119 350 ~400
Aldrich HA 2009 0.008 3 275 ~295
. 2009 0.0105 350 ~400 NM (491
Soil HA 2009 0.0096 ~0.0152 275 ~295
2009 0.0109 ~0.0192 350 ~400
Sediment HA 2009 0.007 4 ~0.009 5 275 ~295
2009 0.004 0 ~0.008 6 350 ~400
2012 0.009 3 £0.003 5 240 ~400 350
. ey 2012 0.0155 +£0.002 8 320 ~400 360 e
R X+ AL 2012 0.0272 +£0.0111 290 ~320 288 U
2012 0.0206 £0.007 5 240 ~290 282

1) NM: SCHERH A H B (no mention) ; 2) BRIZSCHR ARG A 13 FTTE DOM 4b, HASCHERIY LK & DOM AAFSE X4
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Table 5 Correlations of S among the four models

R 1 iRl 2 K 3

1. 000
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Table 6  Correlations of S among different wavelength ranges

Uv, UV, UV, UV,
uv, 1. 000

UVy 0.252** 1. 000

UV, —0.284** 0.430** 1. 000

UVy —0.262%*
1) # # FI/RFE0. 01 K (AU b i 3540 56

0.407 " " 0.952"* 1. 000

R7 #EE2 S EHSHHEENHEXED
Table 7 Correlations between the S value of model 2

and the characteristic values

E,/E, E,/Eq SUVAjsy v A(260 nm)
uv, 0.510* * 0. 095 0.261* 0.445**
UV, 0.774** 0.346*  -0.447"" -0.356""
UVe  -0.095 -0.092 —0.441%* -0.425**
UVy  -0.044 —0.048 —0.459** —0.440**

1) # # FR/RLE0. 01 K (UM L @ FEAMISE; + KIRTE0.05 K
G U IDARTE > P

Hrhuv, BE S5 A(260 nm) 5 i FAHE
(r=0.445,P <0.01) , Ut UV, Bt S {H# K, DOM
BiKA o teplioR,; uv, B S1EYS E,/E, HE 8%
IEMK(r=0.774,P <0.01), 5 E,/JE, {H (r =
0.346,P <0.05) WA IEAHCOCH B UV, Bt S 1
BN FA HC A, DOM 43 15 1 5l 4k A 2 ik
f. UV, UV, Bt S{EY5 SUVA,,, , % W& Ak
(53 r=-0.441,r= —0.459,P <0.01) , W]
UV, UV, B S B8R, 5 B bR M. [W, i
FHOEAE 2T -5 7 SR AR IE S 800 38 DOM b Ak
TEMZE SR —30. Ji4h , AR B S {8 H AR
DOM (8 4 FRAE (B0 05 B k. 4> F R a# HA/
FA). PRIEER B R RO SRR 58 S (H
BF, R A 4 N3 B &, LERE DOM B 52 3% 11y
fFE.

2.4 S, {H5 DOM Z5tfasett

FAR ST, R HERDURLY DOM 4544 3% K FH
WA (OCE ) MY S (YRR Sk
A R TR 2 A e X VR A
SERUUR S, (B, ¥ R 1. 838 + 1. 423, A5 3 R HK
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Fig. 4 Variability of Sy in soils and sediments of typical water-level
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fluctuation zones of Three Gorges Reservoir areas
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