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Analysis of Distribution Characteristics and Source of Dissolved Organic Matter
from Zhoucun Reservoir in Summer Based on Fluorescence Spectroscopy and

PARAFAC

HUANG Ting-lin', FANG Kai-kai', ZHANG Chun-hua', ZHOU Shi-lei', ZENG Ming-zheng', LIU Fei', XIA
Chao', CONG Hai-bing’

(1. Key Laboratory of Northwest Water Resource, Environment and Ecology, Ministry of Education, Key Laboratory of Environmental
Engineering, Shaanxi Province, Xi’an University of Architecture and Technology, Xi’an 710055, China; 2. Department of
Environmental Science and Engineering, Yangzhou University, Yangzhou 225009, China)

Abstract: The fluorescent components were examined using excitation emission matrix fluorescence spectroscopy-parallel factor analysis
technique for samples collected in August, 2015 from Zhouncun Reservoir. Principal component analysis was used to study the main
factors and their relative contributions to DOM. Three fluorescent components were identified by PARAFAC, including fulvic-like
component ( C1 ; 260,350/420 nm) , protein-like( C2: 280/360 nm) and humic-like (C3: 270,390/530 nm) which showed the same
source. The even spatial distribution of each component, higher total fluorescence intensity in storage port, high fluorescence index,
high biological index, low humification index and the freshness index which was close to one showed that the DOM had a strong
autochthonous contribution. The results of PCA showed that the autochthonous contribution reached 70.86% , and those three
components of Zhoucun Reservoir could be connected with a; (440) by nonlinear multiple regression which means we can use the
three-dimensional fluorescence spectrum results of DOM to control the pollution sources and indicate the eutrophication degree of
Zhoucun Reservoir.

Key words : dissolved organic matter( DOM) ; PARAFAC; Zhoucun Reservoir; fluorescence property; principal component analysis
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Fig. 2 Three dimensional fluorescence spectra of DOM from four typical sampling sites
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Table 1  Characteristics of the three different components identified by the PARAFAC model in Zhoucun Reservoir
4y E,/nm E,/nm Yy 2% SR A IR L ) 4
Cl1 260,350 420 ] L R 310 ~360/370 ~450 nm[?! | <250 (360) /440 nm!>
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3 270,390 530 TR 330/520 nm!?') 265/525 nm!?!




9 PEARSE . SOLGELS S PAT I T 70 Mrbib e B 2 A s 7K P P g e A AL 4 A 5 ok U 3397
550 0.040
0.035 0.30
500
_ 0030 T 025
450 | e s
e - 0.025 g 0.20
5 a0 : 0020 R
3 2 015
. 0.015 =
350 E 010
0.010
300 OIOGS 0_05 -~
250 0
220 240 260 280 300 320 340 360 380 400 (@Cl 2 550
550 0.045 L
0.040 0.30
500
0035 = g5
450 0.030 =,
o =020
| 0,025 =
& % 0020 & 015
i
350 0.015 E 0.10
0.010
300 0.05 |
0.005
0
220 240 260 280 300 320 340 360 380 400 (b) C2 200 250 300 350 400 450 500 550
550 0.09
0.08 0.45
500
0.07 0.40
450 0.06 = 035
£ 2030
£ 0.05 =
& 400 = 025
0.04 B 020
350 0.03 & _ |
% 0.15 ’,'
200 0.02 0.10 .
0.01 0.05 £
250 = - q 3 - - - 0 L i 1 1
220 240 260 280 300 320 340 360 380 400 (€) C3 350 400 450 500 550
Ex/nm il /nm
E 3 PARAFAC f@E#T HEI B FKE 3 MR ASREHR LG RKAE
Fig. 3 Fluorescence spectra of three previously identified PARAFAC components from Zhoucun Reservoir
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Fig. 4 Relative proportions of DOM fluorescent components in Zhoucun Reservoir
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