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Abstract: In order to investigate the spectral characteristics and the sources of dissolved organic matter (DOM) in the overlying
water of the Nanyi Lake. Herein, ultraviolet-visible (UV-Vis) absorption and three-dimensional fluorescence excitation-emission
matrix (EEMs) were utilized to characterize the DOM. Parallel factor analysis (PARAFAC), fluorescence regional integration,
correlation analysis, principal component analysis, and cluster analysis were applied to qualitative and quantitative analysis on the
DOM. Based on the absorption parameters of a (440), Ey/E;, E5/E,, Sg of UV-Vis spectrum, it was found that DOM has humification
and autogenesis characteristics. Moreover, E,/E;, Es3/E, and a(440) had positively correlation (P<0.01, P<0.05), and there was no
significant correlation between Sg and a(440) (P>0.05). The relative molecular weight of DOM increased with increasing the humic
acid concentration, but the humic acid concentration cannot be used to determine the sources of dissolved organic matter (DOM).
According to the a(440) values, the average concentration of dissolved organic carbon (DOC) in the water was calculated to be
26.79mg/L, and the DOC value in the outlet area of the lake was 10.15mg/L. From the analysis of fluorescence indices (f:a, FI, BIX,
HIX, Fn(280), Fn(355)), the DOM exhibited low humification and highly autochthonous characteristics. The spatial distribution of
the relative concentration of protein-like components (Fn(280)) was gradually increased from west to east, but the peak values of the
relative concentration of humic-like components (Fn(355)) were observed in the estuary and lake outlet. Three fluorescence
components of fulvic-like, tryptophan-like and humic-like identified by PARAFAC model were named as C1, C2, C3, and the
contribution of C1, C2, C3 to the total fluorescence intensity were 21.96%, 13.36%, 84.21%, respectively. The results of the FRI
method showed that the sum of the proportions of protein-like substances (region I +II) was as large as 49.65%, and it was mainly
related to anthropogenic activities. Certain correlation was observed between the fluorescence components and the spectral
parameters, and it was found that the C1, C3 and f:a, BIX were significantly negative correlated (P<0.001). C3 and f:a, BIX, Fn
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(355) were positive correlated (P<0.001). Based on the principal components analysis and cluster analysis, the DOM presented

different characteristics between the 16sites in the Nanyi Lake. Overall, the DOM was significantly affected by endogenous input,

and the control and management of pollutants released from the lake should be strengthened.

Key words: DOM; ultraviolet-visible spectrum; fluorescence spectroscopy; PARAFAC; FRI; cluster analysis

PR T B T N X S R B AT w1
Pevb KSR AR 1 R P 3 AT A% I 1 K
VLR A R A NALR A, KU S R F BT IHER )]
9], EL/K P 203 90T FE YK BV G A K T
I N RS 5 0, A DA 2 S B (i )
Il MEEER a WIS VAR ) F I 12000 L h
TR G B i) P i B IR S AN A
HUT(DOM)AE A AE34 5 i 3 F- A A0, FL 45 2 s ik
A v % B YW 0 3T A 5 A T R o T K A
DOM AL |3 5 A& Th g, i BT it A
B RGAL S W R TR I, 38 s R R L A K
DOM #1Ji. =3 [H) o34 B i BA H L

TGS (EEMSs) 5 5 A —0] WO G
(UV-Vis) 2 &AL DOM 734544« 4 R 5 U5 ) B 2L
FAR, JCHAETF W DOM Wil 7 T CAFAE I 2 4R
iB.Wang %P1LL EEMs #F5% 7 W& K A DOM 41
J5 SRR, 12351 DOM R EIA % 6.46~42.87Tmg/L, H.
WIS RIUN E e A2, & Z 2 45 ikl
3 DOM Z% [H) 3 A 5t b 25 22 S Wl et o) LA 5 v 138
L, 1ZIH1YE DOM . 2 i S A5 5 i 5 2 B 1 4 i, o
Y ZIHI DOM 3 Bk JE L %% EEMs it
T X DOM 5 FkiA HLA(POM)H 56415y Jook
PR ILTICFRBUPIN 22 53 AR ] POM 2k [ I,
POM 5. BKFURE AN TA BFLUREHTTA
F R PRNT POM 853 vaifik f K] 14k POM 5 3
B XS LRI H B 2 ANV RRAE, 1T 381 DOM
I = R I YRRFE. T UV-Vis W2 DOM
RIS HL BRI DOM 2880 . AR, 55
PR SS  BK AL & B E B Ok S
EEMs Al & 47 Hbh Bk Wang 26U EEMs 15
UV-Vis 25 &I RIK 2 5 EAK A DOM,
L DOM TEEHEEEIR . HROEIR SR,
A1 DOM 7EHK: 280,350nm AbHI42 4R i 22 %05y
WIh 6.63~29.87,1.84~10.41m ™", 4> DOM ¥k J& Ky
2.86~11.83mg/L, H# M A rd ] AL 2 B b, K
R KT DOM Bk H #2835 5 AR
4. Ren 252 H] EEMs 5 UV-Vis Z 8O [RI K 4 F

T RIVUIIK A DOM Z3ATRHIE, %51 DOM. F- %
K 11 PAJSURE T8, 25 TR R 99 JE 8 L 5 5 J B A
T2 B T ARG, I ) R |- DOM. Sk e By 28 65 it
JF LIS 10, %45 B rT S e KA G A UK R4 2
T3 5% T e Rl S 55 e AR MY T G £ faf 14
T, LA 75 B 3 P 0 A SR B B 4 i i i, FL AR S R
ZeohRE O R IB LS A ZE T DOM 15 5 AN B,
KM EEMs 5 UV-Vis 45 &% %4051 77K DOM
FERHRAE, AR T M P 58 5 A B 5 78 DOM P 7
WRIE . ) AR SS, FE 7 T BE R GE IR 55 6T 240
A S, S B TR AT A KV L AR Wiy e A s s
SERE . PREEIA EI R R B 5 5 S

T 3k SR T T AN TR A7 R T (L B 7K ) KR,
FIH UV-Vis 5 EEMs % %4410 727K DOM
TERHAIE, I 45 5 AT 7 23 BT (PARAFAC) . 92)GIX
ARy BT (FRL) AT BT o 70 5 2R
o T RHZIH DOM 20 1 43 A 5 R YR A5 1% 1l 7
DT, LS A T 9 ) 7K AR A IR e s S5 R e 1t
BE2E .

1 MR575E

14 FETRAE

E

31°100"

31°05'0"

118°50'0” 118°550" 119°00" 119°05'0" N

K1 RESRE
Fig.1 Distribution of the sampling points
HR A F R A YN 1 5 A B 16 ANt
RURAE AT 2020 4F 11 H 28~29 HoGF sl LK
BT KA, AR E W 1 PR RAER B GPS &



3308 HOE

R 2 %

P28 8 A, 76 AR 5% WM L A LB K PR R A
KA KT B b 2K SRR FERE N S P AN IE
FEVUG LA ARAT I S i I8 28 556 = A L KR
F0.45um JEMSS SESRAFAF I, FEAE 15 W A ) 3
AT HETEAT I, L pH (. HP R WARE IR K T
85 AT A0 5
1.2 ekt
K UV-5500PC &4 0] WA 6t BTk il oo
P A2 AT BR 2 5l 2 UV-Vis, LB 2K 1 k2 A
FES, FIR A NAE Tom JefE A€ o o m A i, 3
K 200~700nm. W RECRH A (D )1k
BB . Es/E4 84 B5E3E 250 5 365nm. 300
55 400nm AbWE G 2 B SO SRR Sp TN
275~295nm 5 350~450nm X G R % 2 L EEMs
5E R F-4700 95653 Y66V (H L mof AR A
A IEEARSECR: JEHAEHE (PMT)HLUE R 700V;
K5 RS s 5 Bl S R S I T) D [ 254913
TN 12000nm/min, B3 B R K (Ex) N 220~
450nm, KK (En) M 280~550nm. i ¥ i Fi5 £
(B:0) 4 Ex=310nm I, E,, 7F 380nm %¢ 58 5 420~
435nm % B K9 G5 LUAE,; 9 AR EU(FD) ) E=
370nm i}, E,, 7E 450nm 5 500nm b5 6 i Lt
WIS E(BIX) N E=310nm IN,E, 7 380nm 5
430nm A5G FE LA I AL R B(HIX) N E=
254nm I, E,=435~480nm 5 E,=300~345nm [1)5¢ )t
W AN 20 R G AR Fn(280) . Fn(355) 70 Ik E=
280nm At E,=340~360nm [H]# K7k fE . E=
355nm b E,=440~470nm [ 55 k58 im a2,
a' (1) =2.3034(A)/r (1)
a(A)=a' (1) - a’ (700)* Alr )
A P nm;a* () A APE R AR 2R 2 HI
WRELm sa()h A G AEF L BRARZE R R 5,
m 'y A K L GAE WG A e 44,0.0 1m.
1.3 HRib 54K
K H Matlab 2019b # {4 %} EEMs # 1T
PARAFAC 5 FRI 73 #71, K H Origin 2021b #4147
FHRAE M o i 5 R, 2 B T H O iR
% Origin 2021b 5 Sufer 8.0.

2 FHR51E

2.1 KRBT

FAVR] A KA R 1 PR, EEKE
¥ pH HA 7.58, bt 2524 0.13,7K )50 2 5588 1. 7K
A3 L S % 380.56uS /em, e H 1 Bk, H AL 8
KAG 5 e /ME 22 B 88K K A ST 2 % i 80 0 52 A
9.26mg/L, /KA R ILIFAEARES.

*1 LEKBUMER

Table 1 Physical and chemical properties of water samples

fehs PHME RAME BKME [ERiRES
pH 1 7.58 7.21 7.82 0.13
5 (uS/em) 380.56 251.00 651.00 135.08
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Fig.2 UV-Vis absorption spectra of DOM in the overlying water and its parameters analysis
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Table 2 Comparison of spectral parameters for DOM in different water bodies
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Table 3  Characteristics of the three fluorescent components identified by PARAFAC model
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