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Characteristics of fluorescent components of dissolved organic matter

in water near the mouth of the Yangtze River
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Abstract: In this study, three dimensional excitation-emission matrix spectra (3DEEMs) was combined with
parallel factor analysis (PARAFAC) model, we analyzed the spatial and temporal variation and composition of
dissolved organic matter (DOM) in the water near the mouth of the Yangtze River Estuary from August 2020 to
April 2021. The results show that: In the study area, dissolved organic carbon (DOC) concentration was the
highest in autumn (2.76 mg/L), followed by summer (2.56 mg/L), and was lower in spring (1.96 mg/L) and
winter (2.11 mg/L), with no significant difference between them; The regional distribution of DOC
concentration was characterized asthe southern branch Beigang (3.20 mg/L) > the northern branch (2.21 mg/L) >

the northern branch Beisha (1.82 mg/L). DOM in the water can be divided into four components, namely
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aromatic amino acid component C1, terrestrial and marine humus component C2, tryptophan-like component
C3 and humus-like component C4 of marine origin C4, Components C1., C2 and C3 have homology, among
which C1 and C2 occupy the dominant position, C3 takes the second place, and C4 occupies the smallest
proportion; The proportions of C1 and C4 increased with the increase of offshore distance, while C3 decreased;
The proportion of component C1 was the largest in winter and the smallest in summer, and the proportion of
component C3 and C1 was opposite. The analysis results of fluorescence characteristic parameters showed that
most of the DOM in the water was the joint action of terrigenous input and aquatic biological activities, and the
authigenic characteristics were significant, while the humification characteristics were weak. To some extent, it
indicated that thewater body in the study area was highly active and the water quality was good.

Key words: dissolved organic matter(DOM); three dimensional excitation-emission matrix spectra(3DEEMs);

parallel factor analysis(PARAFAC); the waters near the mouth of the Yangtze River; fluorescence characteristic

parameter

A ML (dissolved organic matter, DOM)
JEAE o T AL R o 0.45 pm BFLUE IR H B A
BIREENEREA VIR G Y, Bk R A
VLY L] B 5 . DOM FE /K FR858 H A HL
G B4R B 15515 Y W 0 B RAR, R
BTGP R | BRI RS A,
YE KA g 28k R, DOM XK AEAE R R
G0 HE ) M BR AL A A UL S BRI AG 3R 7= T
FEEMN W, HILZ8 TN 2 63 K
SRR ) DOM K 3= 25 R i Fh, —Fp o2 ok
TN, 32 R it A R % D B N 283 3 4 )
IR, o5 —Fh& N TR, R R AT
Wy B W ) B LA R B AT T AR
DOM"™, W5t M, R IF K i H DOM A4 Bk
I3 A RO 2E M T S K 1 22 57, 1T S K A& /Y
PR, XK AT R s R HEE L, =
#9566 1% 7 R (three dimensional excitation-
emission matrixspectra, 3DEEMs) J& 3K DOM %%
F5 B A BB AR F B, BA s e, A5
wokED . REE S SFNA, BRes 21T
TG WAL AT T AEOKAR ) DOM 41k, KT L 43
A SEFFE R, IF T 6 2K B O 3 AT 00 25 A
Wi. #SCPFER RIFSY TR AN R4 T VA
AL R = 45O GG RRE, 45 R ER M, 26
JR BBAFAE TN FRA L, BN+ &
(VARG HLE 5 USRS . Kowalezuk 255 767y
PRV CapeFear 0] [T A 5T A 4R 1900 3B 7K 3
X DOM 2GR PE B AF bR 22 S 52 ), 78 T 541
15y, CFR [ 38 i Y5 85 5 5 A 4 Lok, o 2

F BT 28 W) ot o7 Bk AR 7R K Ui B ORI ARy,
DOM 14 J& 5 5 7 it 5 T AR 00 2800, T 8K 1 5
KW SRR /N . A T A = AR
T ARG A KR A T ok A L )
FBRECR, 45 R R, % IR RR A A I K A
IRV BE AT AL ) S BRI O, WTVE S —FhidoKk T
() H & 32 AT K BT Wi i R B

KA AR [ 55—l 1, Ak A
I 90% AR K R T o N, IX B A R %
Tl &3 KIBIAEEE 24 . 1E R IR K 58I
b, AT DOM Ay A b BR AL 241G 2R R S
A, B T AR PR AR ARG R (4 AT 2 R (i —
AR RS e DU - K ST 3 RN K AR
i ELE A ) Z b, TSI K 5IRK Z [ 28
e, ZHFFE DOM 434 > I 55 A D& R ) & 227K
Mo [, KV S SRR S B, IRE M
ALK, WA b Z R, e
it A5 ] K — 90 T DR AP B 4 VTR0 U P P — 3
B, T DOM 2545 HLi5 Ye ik 135 3 5 2 %) v 4
S5 SR MG A W s N — R R AR . PR, R H
A 0B K YT B T VAR 3K AR DOM. A A 26 4
PESEATER ST . BT, E AT DOM [k | 4>
A FEAE LA S A Wy MR AL A SR i B SR F T — R
FIWFSE, B 5E N2 24 e e — > 25 sl B i
(] L=, T RS B RUBE B €58 DOM 1A= 1 Hu Bk £k
SR AL A E . AR SURFER T O]
A A V355 1 K S A 5 HR , A BT e TR AT
B 3T 1 55 DOM 19 2575 43 A5 R AiE D Je = 45
HERERHE, it — PR RV [ XA A5



178 - S

* ¥ A F

% 42 %

Yy, B R T B R F A LA R A A R R
BERRIS AR, DTIT A2 X 2K B 75 9% B LA
AR 5K A A W A DR 3P 4R (LA B i

1 MR57EE

1.1 WFFE X I sl o i

IR DX 38 R Y [T BRI 3, SRR N
T K AR B AR S AR W R S oL Th AR
SRR DX ) 7K SR A L IR, ZERC VL T 1 B 3 v
AT 10 A SRAE AT, FE RS W A 0] 20k 34>
X3, BAARCSRAE SR A3 A I8 0 W3R 1, 4300 e
TALHE(Z1, 22, Z3 534 ) s Jh s dbvb, R hag
it SRR X IR (Z4 | 25, 26, 27 F3ifii); b
S2(Z8. 29, 210 S 547 ) o

®1 XESREXNSRESGE

Tab.l Regional division and latitude and longitude of sampling

points
WFTIX IR, KA G

Z1 31°32'36"N, 121°32'06"E
F b 72 31°27'30"N, 121°45'30"E
73 31°38'00"N, 121°49'60"E
74 31°37'00"N, 121°55'00"E
z5 31°23'36"N, 121°55'30"E

Jeisdery
z6 31°36'00"N, 122°00'00"E
77 31°23'12"N, 122°00'00"E
78 31°38'00"N, 122°11'00"E
|53 79 31°21'00"N, 122°11'00"E
Z10 31°24'30"N, 121°50'30"E
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Tab.2 Correlation characteristics of fluorescence characteristic parameters
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Fig. 1 Temporal and spatial distribution characteristics of
DOC concentration in waters near the mouth of the

Yangtze River
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Tab.3 DOC concentration in Yangtze Estuary and other estuaries
in China

JAEERE W WG Rme L T me L SekR

2020-08 1.69~6.21 2.56

2020-11 1.80~5.41 2.76

San| AR
2021-01 1.21~4.02 211
2021-04 1.60~2.67 1.96
2012-02 0.53~5.21 1.61
2012-05 0.95~2.92 1.55

Ko [9]
2012-08 1.27~4.38 1.95
2012-11 1.48~3.43 231

KITA  2005-08 1.10~1.85 1.27 [12]

KILHE  2003-05 1.39~3.05 2.04 [11]
1986-01 1.10~5.10 2.03
1986-05 1.21~5.50 238

Ko [10]
1986-08 2.20~5.50 278
1986-11 1.28~5.20 223

) 2004-04 1.88~3.04

B [14]
2004-09 1.96~2.61

WITH  1999-07 1.03~3.00 [15]

PSLRITIT 1996-05 2.10~2.88 2.15 [13]
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Fig. 2 Residual analysis of DOM fluorescence components

in waters near the mouth of the Yangtze River
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Tab.4 Fluorescence components of DOM in waters near the mouth
of the Yangtze River
PORALY KM (A ) S5O0
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o o = A
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WOSEAE  PeakM:290~312nm/ L)
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S o A s
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Fig. 3 Fluorescence components and excitation emission wavelength positions of DOM in waters near the mouth of the

Yangtze River
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Fig. 4 Temporal and spatial distribution characteristics of

DOM fluorescence intensity in the sea area near the

mouth of the Yangtze River
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Tab.5 Characteristics of DOM component proportion in the sea area near the mouth of the Yangtze River

73 5 /(%) G HR R 22)

Cl C2 C3 C4
HE 0.417+0.0176 0.287+0.0061 0.233+0.0239 0.063+0.0139
CES 0.384+0.0100 0.291+0.009 0.261+0.0233 0.064+0.0167
= 0.406+0.0125 0.297+0.0096 0.230+0.021 0.067+0.0183
X 0.443+0.0229 0.298+0.0064 0.195+0.0304 0.064+0.0135

DOM 41 43473 [l A2 AL RRAE 55 K A ok AR A
Yy HT R A KT NS B D K i AR EAE
FHAER G, 414 C3 1y 0] He i O A me S L s
(24.7%) >4t 3% (23.7%) >JL @bV (21.1%) , T4l
S CAM S B S C3 MR . TS C3 &
—MRE A Y, R OE, NKTE )
A, T [ A AR T R S 2, KA TG PR,
AA AP B BRACHC% , DOM Sk IR BE R &2 4%,
XT2H 43 C3 1k A — & MAE #E4E . 447
C4 J& — Pl IS I B oL, TR VR PR rh A
W, B B R EE R S R, 243 C4 BB A&
B R T BT A RS
O CEP S8 T HETS 0 AT e HETS 1) 233 ok K
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