hE ISR 2025,45(2): 1016~1026 China Environmental Science

KU, ) AR 8, DS I, A S5k 19 AR ERAP XK 7K DOM ALl S K BOCERPE [T]. v [EIEREERLE, 2025,45(2):1016-1026.
Zheng S S, Liu D P, Xie X L, et al. The composition of DOM and its correlation with water quality in Momoge Nature Reserve [J]. China Environmental
Science, 2025,45(2):1016-1026.

REH& B ARIP X 7KK DOM 20 A & B 7K R R B 1%

ST AR IRk 2 B T T AW AR T (LT TSR R T T TP 1100365 2.7 [FERE R
T 5T e, PR35 R v L5 IXURS: DA [ R T 5 9286 %, AE 5 100012)

THE: GRS DIDOR ARG XL 3 AR R = 490068545 & PAT I F 4 BT (PARAFACHR AR HEAT LI (DOM) I AL A SRR IE AN A5 R:
FH AR I W 45 A 7 FRASTRL A HT DOM 4143 A8 4k B 5 7K CHRAR 1A ) 8 D 3R 45 SR W, K A DOM 2 Py RS MJRL [R) 7F L J B A R HE I 2,3 1
JRALS O B AR PARAFAC LU B HI(C1) . 2KE TRR(C2 Al C4). KBIBHFR(C3) IO EMR(CS)SE 5 Frdl o, o C1 414 & B d i
(41.37%);DOM K. Al AL S RY X WK AN AEPEKIREE P IR A2 % O R A 2D-COS SRAEHT /K7 1) DOM 4143 1A 4k
JUF 4 :C4—C2—C3—C1—C5, 381 BLMR(C2 Fl C4) & T (AL B R TR O IR, B (VE R (1 & BANXS HBAR 2 .C1. C5 49055 CODmn B B3 IEMIE,
WL R W, kel T KAE T R 2 B K A B DOM SR ZH F 0] 7K B985 B 7+ 1 1 B ) 432 64 S 0, DOM. 12 %3l i J A AL 7
JE B HGE WK FCIRS, FE BTN 46.17%;DOM 24153 C2 Rl C3 [l M /K SR, ST 17.59%. 55554 H AR R DK 7 DOM 415 /K IR BE A
W JSE AL (RO, BT Sy (AR AR X /K A A AR SR AR I8

FEA: EHARMIX; WIRMEE PR S99, St Tr s, mi gLk

PESES: X524 XHRFRIRES: A XEHS: 1000-6923(2025)02-1016-11

The composition of DOM and its correlation with water quality in Momoge Nature Reserve. ZHENG Shan-shan'?, LIU
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Environmental Sciences, Beijing 100012, China). China Environmental Science, 2025,45(2): 1016~1026

Abstract: In Momoge Nature Reserve, three distinct water bodies were selected for the investigation of the composition, spectral
characteristics, and sources of dissolved organic matter (DOM) utilizing three-dimensional excitation emission matrix spectroscopy
in conjunction with parallel factor analysis (PARAFAC). Additionally, two-dimensional correlation spectroscopy combined with
structural equation modeling was employed to analyze the variations of DOM components and their relationships with water quality
parameters. The results indicated that the DOM in the water bodies originated from both endogenous and exogenous sources, which
has obvious humification characteristics. Five components were identified as microbial metabolites (C1), fulvic acid-like (C2 and
C4), humic acid-like (C3) and tryptophan-like (C5) through three—dimensional fluorescence coupled with PARAFAC. Of five
components, Clcontent was the highest (41.37%). The changing sequence of DOM components along the direction of water flow
was characterized by 2D-COS as follows: C4—C2—C3—C1—C5, with humic-like substances showing greater variation than
tryptophan-like substances, and the content of tryptophan-like substances being relatively stable. The humification degree of DOM
directly affected the water quality status with influence weight of 46.17%. The water quality was indirectly impacted by DOM
components C2 and C3 with a 17.59% influence weight. Insight into the response mechanism of DOM properties to water quality in
Momoge Nature Reserve could provide a theoretical basis for the ecological protection of nature reserves.

Key words: nature reserve; dissolved organic matter; three-dimensional excitation emission matrix spectroscopy; structural equation

modeling; response mechanism

WREA HLUT(DOM)IE & ZF5 A6l 0.45um 41 &S MIFE I 28 20 A AT AE R 22 7 0 AR AR AR 2
WA LG S a R, BAE. &% SRR EA R MR~ E Lk, DOM i
P eI, E BRI T L. Zhia ki, TEEHE emEs. 2024-08-01
ﬂﬂ‘% uﬁﬁiﬁ%gﬂ( Z?ﬂk?é%ﬁ%ﬂiﬂk%7k§é}\yﬂﬁ' BEEWE: KITAESKERY S LA E G §1)(2022-LHYI-

) N T 02-0304) 5 AR H (2021 YFC3201500)

2 N 1
ﬁ[ ]DOM %7K§3?§§ébqjﬁ*nﬁﬁém£gﬁ}f"ﬁé * TR, WHSUHL, songyh@craes.org.cn; T4, gianfeng@craes.
ERBEAR IR ol 2 o AR P .DOM 4 i org.en




2 34 FEIMIMAE . FEEAE B ARORY X IK A& DOM 2 e B K B IR 1017

A 2E T R ALy, R L 2% W B 1 R e 4
JE&~ B BB AR S5 7] 515 R I8 UK 2R
G K AR R G AL S I AR R T B R
57K B 70 s NP A B0 T 2 =) (DBP), ¥ 7 5%
Mg N A it B,

H il DOM RAE 7k R B D6 @ik,
S B n] LI AT T AN A i LR T S R H b = 4
PN CIEGD-EEMs)/E A —Faj o, PR =y =R AR
J5E R A 19 75325, CL e )2 T8 iR AR K A
DOM M ALAEW WAt W H s Wi, 7K LA S M
IR EEAN [ 7K IR o R 2 A AR Ak R 3 2 i iR
R A W A DT C A (A B BEL ) ot B, 465 T L
NIBEJEIR) T WA B ECRBIT (2R . AN 2R
ISR A R R) LM MO CRILT A4
JEE TR ) R AL DOM 4145

ITAFK,3D-EEMs 54T A1 73 #1(PARAFAC)
DX IR 23 R ALZR B RS AH 45 K 3878 DOM 14514
AR O A S 1 (2D-COS) B i A A%
RGP DOM)ES BN pH B IR [A) RIS
AN E) T AU I ) 5 — AT R R P
Ziff) 2D-COS i 7 T PARAFAC J73:45 i (ff K
N5 JE (Fmax)BEAT 2041, JC V& R A [ 41 73 22 )
() A /N A8 A, T LA K I 7 ) Dk sl IR & AR
PARAFAC 1 IR0 3007, BRI [X 43 AN [R] 41 43 2 [H]
A AR,

P ST JE A A5 1 3 A v A3 3 A R A5
F 0, I 25RO i R AE R 3R
WL R S T JE3 BT 43 A R AIE B R 7K SR
(1 5h A8 AL 25 7 T AT T WFgE A k= 0
BT IR AR A% ST A /K 7K DOM 41, SRR
SEREAEI T MR T, B A USSR AR IR IX 3
ANTKAR R BT G, 53 BT 2% DX 38K BR 855 i 1)
3DEEMs-PARAFAC Fl 2D-COS 43 M7 J5 =057 1% A4
FIXKAK DOM DGRV, #8578 DOM 53, >k
Y5 RN B R T OC 4% 43 B (RDA) FH &5 48 7 B A2 24
(SEM) 8] B 7K 5 R 5% 6 41 43 IR i 37 K6 R, B AE Ky 58
IR H AR R YT DX A AR IK AR S AR S K B85 7 P 4
LK .

1 MRI5AEZ%
1.1 WX AR

LM H AR R P X (45°42725"~46°18'0"N,
123°27'0"~124°4"34"E)fr T~ AR (IR T 8835 B R
S, BT 1440km” AR X A K R 325 S W1AIAE 4
A )3z, AR AT L, e A kLI, e T
JE 3 ) AR 1, 0 ol Nk J L] R 12 DX K s
Bk H T IX AN S o T IS K. R )
BELL R T Ly N 7 1 5 A T R B LA TETR
7 R VAR MY Ay NI R B A T L O N L K )
MY s, BRSO N AR -tk
AR FH AR B[R] 4 7 =F & T A B g U, 3L b 1
KA 17 H 55 Bl 298 B BE5LK HAR GRS XL S
. ARJ7 SRS E RS HAWBS Y RN BT
A5 B ).

1.2 FESCRAERIAHE

ZEA G ST I T A S A AR K Bh 1 4
PR FNHEZK 2% A5 PR 25 2R T W A XA 1 10 5, T
2022 F 9 AESESMOIEATIR T 19 AN HL K I I AT
PEFE 1), BRI B E T 6 ASKAE m(1#. 24, 34,
A SH 14#), U FEILIRE T 6 I REE SSAL(6# . TH#.
8ty OH. 12#. 13#),JRbb Sy E T 7 ASRAE (104,
11#. 15#. 16#. 17#. 18#. 194). 7 RFE2ERK4E 0.5m
IRIEIKRE BT 1L C R L, JEAE 10h iz
i 45 S 3, T -20°C 4 AR AT

123°30'0"E 123°35'0"E 123°40'0"E
z A h A
= N
Y =
3 |
m\/?/
¢ ¢ /= 3
3# 14# :ﬁ?;%
o i
s ¢ om 13 2* e 10# i
& - SH 64 it @
& TR gy 1974 itk &
h : TG M
4# o
15#
Z | ® RHEEREER
S| m et NURRE
S 0 BRI
& Rt LIE W8 %A 01.2 4

(SRS R NAZI =Y
Fig.1 Schematic diagram of sampling sites

1.3 FEa B

SR FH AR 485 QKT A (Y ST 600) BR300 5 pH
B R AR 1 S KRR T 52 50 % W e AL o i A
(CODgy)~ 5l #h TR E(CODMy)~ 2 A (NH;-N).



1018 o

KoM R %

45 %%

BE(TN). B (TP). W vE S FEA(TDS). HH
AT A E (BODs)FI 4 3 a(Chl a),HiHr CODc,
KT LB AE(GB 828—2017) 52 ;CODw, K
W EV5(GB 11892—89) Il i ;NH5—N K FH 44 [C i 7
36N EEEEHT 535—2009)l 5 ;TN % FH Bt it ik
PR A R A 3 e FEVE(HT 636—2012) 5 ;TP
KR 4y Y66 15 (GB 11893—89)ill 52 ; TDS
R A A 52 PO BODSs SR FH AR 5 e B (HY
505—2009)ill =& ;Chl a K H 73 e E v HT 897—
2017)Wl €.

JR/KFELE 0.45 pm JEBGE I 5 48 H F-7000 &Y
PeIEAY NI FE TN DOM K S BEAT 98 eI i % A 2%
{FH 150W TIAT /E A 0 6 PMT LR &€ N
700V A B A(EYVE R A 200~450nm, K& S K (E)
3 R 260~550nm. #3524 2400nm/min, iU
RSB EEY N Snm, W MY IR R 0,554 T AL IE
PUSE RN K Milli-Q B LKA Ay 25 (0o AR i s
TG HE 1 EEM s 25 3% RSB RTIT 50 5741,
b Il M 17 S I 2 7 S N DR E A=V R T P

W1 Ex N 350nm. Ey by 371 ~ 428nm (#1472 U 14
R TRTRURE 5 ' S B (EEM) % 48 4 i 8 FA A7
(R.U).
1.4 LT

{f H} MATLAB R2021b Hff] drEEM T 24 (R
A 0.6.3), T IR X RAEHIFEA 3D-EEMs 14T
PARAFAC 512214 P AR 7 v 2 3R i) 2~7 4143 A5
T PARAFAC, R J5 A FH i 0o — BB 3G . Bl 22 47
TR0 2= 3 BT B o %€ D' 201 43 1) 250 3 i i 1
Fmax 55451 PARAFAC 4143 (074232 71 73 b
i HASSEPG KA IF A “2D Shige™#cF, #1441
O PRI 5 K 22 4 )20 S i PR S 20 S 13 3R 79
DOM %2143 FIAE I 724 ) 2T OpenFluor #
FEXT DOM 2H 43 3E4 70 23 %) b, 5% ] Canoco 5.0 k4
HEAT RDA 2041, BT AMOS 27 #cqHay i 45 46 5 F
P FIF Origin 2023 BEAT AR FE 20361,

2 ZFR5WE

2.1 KRR T

9.2 80
(2)pHfE 1200 (b)TDS (c)COD¢,
] p— - 1000} 60 ¢ T
: T
g4l 2800 ?40 %
T 5 g =
T LB o =|fE
sol = T K 600¢ iﬁézo
E—— - L
26l - 400}
. . ‘ ‘ ‘ . ‘ N . ‘
PRl oM Raks PRl o RS Rl JoEriE Rk
18 12
(d)CODy,, 2N (ONH-N
16+ d .
e ol 05 T
= 14r a -
3 3 2
£l £1o! ! * —
% i = L g o
10} 2 % =
== ost = |l &= =
ol — T
6 — — : 0.4 — — : 0 = ryrw—y y
PRl rEME /s PRyl tEMin RS BRily uEriE RuES
02 g "0 chia OBoD, T T
80 . 1 1LSIQRAMIIEH
018} ¢ 8t —ﬁw
- - - o Wi
a 2 6o . 26l . RBEH
%o.u- & 2l £ R
# . 5
S A=
0.06F 20F —— "
o 27
E ?I ol —I é E é'
0 n f— ; N\ . I' — y \? ‘\ L 1 I
BN TR S Bl EEIE R HiE emME RS
KA S5 AT KR A SERE ST

B2 & RFE UK R
Fig.2 Water quality index of each sampling



24

FEIMIMAE . FEEAE B ARORY X IK A& DOM 2 e B K B IR

1019

AHFFTLL pH f« TDS. COD¢n CODygpv TN,
NH;-N. TP. Chl a fil BODs %5 9 i br ¥k JE 5 755
LB FAR R AR KA B R (] 2), 0] DL
H IR X K AR SEAA ) pH H A T 7.69~8.92,31H
8.31, LIS B, 55 12 DX SR A Ak 2 280 2 ) A 52,
CODc, M1 CODy HIF- A1 JEE 73531 D4y 42 F111.68mg/L,
T (MR KRB AR ) (GB 3838—2002) V25
FRAEIM TP. TN F1 NH5-N PR L5304 0.07,
0.82 Fll 0.47mg/L k% (HiE /KIFEE FEbrdt) (GB
3838—2002)I11Zbr#fE.3 /KA 1) CODen CODyin
TDS F1 TN ¥ FE 3 S I H Rk 8> 70 5 k> 2k L
(IR T TP Chla 5 BODs ¥ J8 7025 6] _EARAL 4
AEZ K.

2.2 TG RAE

FIFH 3D-EEMs K% DOM % Yol (KR 4E, F
A WA S 2273 AN K e R g = e e
JOGIBWIE 3 s, S R AR AR 22 S (U B 5 5T
Ff X35 (Ex:300~400nm,  E,,:400~500nm) FI S €4, 2 %
[X 35k (E4:225~237/270~280nm, E,:330~370nm) A7 {E 7

0.84
0.73
0.63
0.52
0.42
0.31
0.21
0.10
0.00

24 (Bl

5# (ZRiliif)

300 350 400 450 500 550

o (nm)
1.00
0.87
0.75
0.62
0.50
037
0.25
0.12
0.00

9# (FLEnEL)

300 350 400 450 500 550
E,,(nm)

F0.91
0.79
0.68
0.57
0.45
0.34
023
0.11

154 Uatks)

-

0.00
300 350 400 450 500 550
E,(nm)

300 350 E400 450 500 550

(DM

5

300 350 400 450 500 550
Epy(nm)

13# L)

16# (Jaihik &)

-

0.00
300 350 400 450 500 550

E,(nm)

Y8 5 Y A2 0 M A5 I, LA AR
TR BRI (W H AT F)ZE /K2 Rt 3R 55
) 2 R A4 B A TR K g kR,
R E BT LU R T T 2 A e Y 4%
SRR 5 R =l 3 AL, 288 6 R [X 35 '
i 5 Bk 2 W 2K JO R AL 40 A % SR RE b 8 B
M7, L L Gt AL 1 43 T 0 9 285 6 T e — i
FAE W E LA WL I, 2 Bk U5 TR A5k B2 0 1
7 1).

AT 5 T 1LV SR R o € I R B
SRR A0 R £ 2 o WY SRR MU, 9% M R B AU T G SR
BLRRE AL 13800 THRE AL S0, 0 A 5
Bt v, 3 W BIF 9 X R AL A 7K A4 B4 LA B 7= 2
& LR IR A BT RAE L 13#RREE AL 9#Ab K
PRI RNAAE P S AR 1 O BT K T8 72 SRR
154K A TR C U )75 S B Jo K, U W2 SRR 1
TR S U . K A 2 0 POV Yy
S TTRAE S V6# IR T FTR T, 5% 5B BT X
5 117K A AR 8D A %

0.85
0.74
0.64
0.53
0.42
0.32
0.21
0.11
0.00

0.86
0.75
0.64
0.54
0.43
0.32
0.21
0.11
0.00

6# (JLEnLHL)

L3

300 350 400 450 500 550
Ey(nm

F1.16 0.88

144 (Bl

1.01 0.77
0.87 0.66
0.72 0.55
0.58 0.44
043 \ 033
0.29 0.22
0.14 0.11

0.00 0.00

300 350 400 450 500 550

w(nm)
0.76
0.67
0.57
0.48
038 £
029 =
0.19
0.10

0.91
0.79
0.68
0.57
0.45
0.34
0.23
0.11

19 (Jahk )

»

0.00
300 350 400 450 500 550
E, (nm)

K3 LAY 9 ASREE 5 DOM =it ik ]
Fig.3 Three dimensional fluorescence spectra of DOM from nine typical sampling sites

2.3 DOM ZNHFHESE 53 B

4 3D-EEMs T4 T 20 £0(F) . JE AL +5
B(HIX)A [ A e (BIX),iX 3 MR H T4
Fr A5 715 DOM R J5 AT 20 18 FT A 53 1 1 Jse 1wk 55 77

PERIEE DS Fr PR LR X T DOM % )65t B (1 A X o1
Bk, A I DOM . IR B R 1 g7 PR 100,
M 4(a)E & KA S FLEA T 1.53~1.60, 25 %4
R, U BFRIE 5 X 3l b 6 7K A4 52 381 P 95 5 AR5 PR R



1020 A 45 %

SN HIX J&fiTs DOM JEFEALFE S 1K H F b, 24
{70 5 2 W LS A AP e, 0 A A P e 1
4(b)AJ %0, HIX {44 K T 0.8,/ T 0.87~0.91 2 i), HIX
B 200 H R L3> o0 5 > R bk B i, 2L R R
YR HIX R i, W A 27 X 3 i X 3 7K
i L R S 3 A i, T i HH b X R R R A
T R 7K AR R ) 2 P K, 3 A ML e, 1 N K
B TEIR DS DOM & #4 % BIX H T34k DOM
H A Y5 A T B A8 I X S A B L L >
> ek By (AR A 5 R 0 BIX H /N T
0.8, B IX K A gk I 1 AR YR sTlik i b, R B
FI 4153 7 L b A e R PR, T Re &t T 9
3V R A A0 2R A K 7 A 8 2 A WL, 7K
bt B AR A HLUTTE A A R R A B i, i
A Ay LT AZE 5 DX 3T A AR A X 5 I T R
PR A AR X KA, DOM 5241555 4 5
S [ 5% M, B 1 DA Ay B AN, S A R B A A
FRE 15, N BIR B0 DOM %M AN KB 7,

0.0 GREETDN PR TRk
"7 | (a) FI-BIX O ity
VAP TR ]
, w Yo bk
0.76
© Q
x
£0.724 oo & O
0 AN
A
0.68 A *
0.64

1.52 1.54 1.56 1.58 1.60 1.62
FI

ATk > W E A IEDOMAL

0.92

(b) BIX-HIX Q A
VAo i)
A Q RAGN B
090 o O
OO
o Q
= A
¥
088} A
Y
ot ¥
Y
0.86 s ‘ s
0.64 0.68 0.72 0.76 0.80
BIX

4 BLELR HARERYT X Kk DOM FEA 19 4545 FI-BIX
H1 BIX-HIX 4
Fig.4 FI-BIX and BIX-HIX distributions of DOM samples in

the water of the Momoge Nature Reserve

2.4 DOM F6H 57 Mt

K5 T%F 3D-EEMs ## 1) PARAFAC AR, A5
TR FARA Y DR 5 4> DOM 414, 3
EEM #8J58 f B A E/Ey SR8 IN3R 178419 1(C1)
N R E AU =4, 5 AL G b ity Mg, ]
RE SRR T 1 A ) S K v S 28 e gt = A 19 5 B i v
ST TR A BAHGASERE ) DOM. 4147, 5
3 BIAT 5% 26 T R AL A5 R E Ay LB,
Y153 2(C2) B ML i, 1% 40 23 6 5 AE 2L T il
PRI R E R A A CEEFH T
(G B At =) B i A= P 8 A = ;20 7 3(C3) HAT H
U F P IRHIE SR AR 0, F 2 TR
SR T AR, 22 1E DOM. 1R JE B AL FE k]
SHECRGE A0 417) 4(CA)JE TR A 2K g,
S5 AL —E MR, i Rl T 2 1)
K B 255 S5 2 AP 0 DX 37K AR (5% 1 4 13 % 4 o
TS R O A A R P 24y 5(Cs) R T
AR5 B TR RS O o 5 A R
PR

BLBLRE H AR X 19 KAL) DOM %45
Y153 (1179 6 5 FIAR X B A B dn e 5 BT,
ATLAE HL,C1 R C2 158 6 B AE FA R A il 3
B3¢ 1, Ut BT 50 DX 38 DA 2K ) T R Ak A= AR
W 5 TR A5 AR — (B 3).C3 R CS
(199 i B 52 T HA SPAT IR R, 1 B R S R R
RIS 2 R AE 2143 (10 A X 2 o A AR UL A R 1) A2 4k
B R W,DOM [ AN R 44 2% g e 5 350 0 A A e 1
AL ARt 1 EArAE 22 3P0 B oRoRE s 12#48h, 0
I Y LAt SR pid 1) 9 ' 7 P8 vy 1 B L A
Jri bk B 9 i B, AR AT AR ) AR e
2 JB5 5 A 4y, 2% WA o6 5 e i BRI K AR HL O
i Ak 5 Ak A 1 e At T R R 3 R, 5 % X K AR
W) B T BRI OR AT G R R 124
TKAAR B 153 8 5 B 34 B A, F A WA =0 TR I,
2 HH PRI 7K A4S 55 SR L R R A A A3 96 P K
JEA P T JR ik 5 % RAE Kk DOM. 4153 (1 %¢
S 5 S I8 S0 5 R, W WL K X 1) 40 A o] i T 7K IR
1) (R A [R] T 5% 0 DOM 4 43 (1) 45 . [X 45 DOM 21
I (RTAR S A A6 23 8] L)L 22 = o ARk
AEPER R RAL Sy C1 oy 3 T HUA A 41.37%, 10
O 473 B B Y KA (R AR A i P 2 v L U €2
FLC4,5 34.73%, 55 i B N AT 5% 8RR C5



24

HIMIMAE . BEBRS H IR RS X KA DOM 4 ikt S oK TR R

1021

i EE AR (12.61%), 1t BN A PR32 60 7K A4 o (14 L
SR M/ 5 G ) A2 BE 5 5 25 A0 8 55 2 ) 1 HEi
Y. Ve N IR L ROK AR A O 25 LT IX
B K AR B DA B R (C 1 C2 AT C4)h 288 i
JR 2 0 5y 7 RS A R S A L) I, E 2K

=1

PEREY S BESSEURYE 15, X L R T A )
R HE AL, 5L 8 25 ORI R K f R R 4
Toft ¢ 5 41 73, 3 rP SR B ) o oy B e i (83%
11%), LY = 2 I it S Y8 s /K ZE R AR B AT Bl
JR ¥ .

PARAFAC R B9 5 DR AE MSE

Table 1 Characteristics of five different components identified by the PARAFAC model
) Ex/En EEM #258. Juilf 41 800 EEM fi Wi SCHk
0.3
Cc1 —Ex
0.25 o\ “/\‘\ —FEm
ANy )
coz2 N
mm “‘/ \\ ‘} \\ ““
& oast | \ o
4 | \/ i . N .
C1:240(310)/420nm B ool ! A=A =4 [41]
0.05 /J‘ \‘\\
0' 4'/ \\ _
300 350 400 450 500 550 200 300 400 500 600
Em(nm) ?BZJ&(nm)
—EXx
Em
q /\
C2:265(365)/455nm / \ (J \ / Kw B [42]
/ / ”\"
u/ —\ // // \
300 350 400 450 500 550 200 300 400 500 600
Em(nm) Y)E‘"(K(nm)
03 C3l F\ —EX
025 | [\ Em| [\
| | [
02 | | [\
] [
ﬂi‘% 0151 /| | | \
€3:290(390)/495nm Il [ \ I [43]
| VN
il || ||
0 v/ ‘Ua/
7300 350 400 450 500 550 200 300 400 500 600
En(nm) WA (nm)
450 0.3
N —Ex
400 0251 | Em
[\ =
7 350 g / LA
£ i§»§ oasp) |/
C4:260/445nm w300 ® o\ X KB R [44]
250 0.05 \ \
/\
%7300 350 400 450 500 550 %00 300 400 500 600
En(nm) WA (nm)
0.5
Cs —EX
0.4 [\‘ (——Em|
) |
o3 ||
2. I
(€5:225(280)/320nm & 92 | L Kete (45]
/RN
0.1p 1/, \
‘U' \ \ \ —
300 350 400 450 500 550 00 300 400 500 600

En(nm)

Pk (nm)




1022 L 7 A S 45 %%
@sormE [ a7 iy e A cs oy sl [ Jc1Z7Z coiN 3R c4 ¢s
Bl SEEIE REE 100 Bl SEEM bk
2.0
m g e N - 80%%%%% %§§%§§@§§§?
] ey % >> 7 > Sk %§>
_ = = %7 % S N ~ §>§>?>‘ >/>% %
TR el JEna (Pl ST T L 1 il
Sostl AP ) (2 oA AU =7 2,
7 A
v % A 7 %
vV A, 7| 7
0.4 20
0.0

I I IR R FER R I IIIF IS T
K AL

0
IFFFFF AT FI ST FEFF
SR AL

K5 K4k DOM ZE64 7 AR F

Fig.5 Relative abundance of fluorescence of DOM fractions

2.5 2D-COS 7t

KH 2D-COS FRAEAT /K7 1) DOM 4153 (1A%
() 6). 75 A6k E v (] 6(a)),C2 5 C4 &
AR R S e K R (] 6(b)),C2 5 C4 B i
ARG R Noda B, 5 S 4153 (122 Bl 7 4y
C4—C2.1E R A6 (B 6(c)) A 5 22 0 i ¥ (&
6(d)H,C2 5 C3 5 IFAH IR, KDL 1)
AT C2—C3.C1 5 C3 [5G AE [0 K itk

(b) C2-C4533b it

C4/C2(9)

0 ; 09 :

200 240 280 320 200 240 280
W+ (nm) K (nm)

30 & C1-C3F A (B C1-C35# Btk

320

320

200

K (nm) K (nm)

0 H L L
200 240 280 320 200 240 280 320

ERIEAHIKE 6(e)), 1M 75 A2 B 1% F 5 470 JG (K]
6(f),FE,C1 A1 C3 [AEZ)NF 4 C3—CL.{EClL 5
C5 IR RS20 B (B 6(g)Mi(h)), I 120
W S B I AR 5, B C1—C5.2% 431, DOM 4143 1
ARG g :C4—C2—C3—C1—C5, 3% % W 2 5 5l
TP (1 AR A B KT 2R o, 2R A S R 1)
AR E B R IR RE W T 90 X I A G v K
Hemsg >, 52 NG s (s s b

320 (& C2-C3FI itk [l d) C2-C35 5t i K]

[}
H 200 ' '
240 280 200 240 280 320
A (nm) A (nm)

o) C1-C5 A5 i I (h) C1-C55R eIt B

320
__________________ .
CS/’C1(+)E
~2
=280
£
N
240}
0 | 200 ' -
200 240 280 320 200 240 280 320

WA (nm) P (nm)

6 SLELHK FARAY X K i DOM 4153 [R5 570 —4ed i
Fig.6 Synchronous and asynchronous maps of 2D-COS and hetero 2D-COS of DOM components in the water of the Momoge

Nature Reserve

2.6 DOM L 3R55 K1 N AL ]
2.6.1 DOM 5 HMEEHFAHRYE T BT %
i

PESHT (B 7), 45 4 m],C2 1 €3 HA B
(P<0.01),7 1 C2 Fi1 C3 KA [A) Y5, 250 ks T i i o

FOCARENIAEE D 7R DCHIEATAR S JHIEILCS 55 C1. C4 Z [t B2 AR, R 52



2 34 FEIMIMAE . FEEAE B ARORY X IK A& DOM 2 e B K B IR 1023

2 5 ROV S BT N IV 7 Ak % I 30 K A R 0F 9
R A T 2 T (R R A DG
AN T 53R B I YA U L U D A R B T A
AT A ) 986 P AT K R R 1) Chl a 77— 2 7
[ b8 R WA U AE =9 ) S X S5 Chl a
55 C4 F1 C5 4173 5 0 35 AH G, 3K 7K 44 DOM [ fif
AL R A B E.CLL C5 41405 CODy,
FEAE 35 IE A5G (P<0.01), 1] RE S 1 T3 28 7R KRN
ST R v AR KA WL, X L WL A B g i
Firp 2t S EUKAAH ) CODM, IR T R1.C4 5
TP. TN 2 & EH(P<0.01),C1 5 TN & B #EAH %
PE(P<0.05).C5 Fl TP Z[AAFAEH 0 35 I SAH DGR R
(P<0.01), Ut (B RIR FE I N2 T30 P ' R 4h %
7N X RE S P OEFRuE R E A A YL
{16 T L2 R RO T O K R A ST R L U L
T DOM 26964145 5 TN TP 25 AR PR AT 15 v]
LAV P UK P (I 9% p 2 B, TP A TN 2%
HIREh 5 DOM 504745 W ARG B b m I, 7K
) DOM 264 5y KFR-IES N P 280 R )T
AL YIM I HIX 5 C3. C4 f74E B IEAIR
(P<0.05),5 C5 21 3 F1AH5(P<0.01),F1 5 C4 4145
TEAE S A IR PE(P<0.01),3% S e T 3200 78 X 7K 44
1 DOM 4153 Je JL ke 2 m) B A7 — Bk 1 A2
8 g 55 5P PR IR YT IR R 9 bt R BILHIX 5
AT o A7AE B T IEAH KK R (P<0.01), 52K
A AR 2 I U DCOC R (P<0.01). B Ak
F,DOM 20 53 S F 5 X Sk /K AR K i d b 2 AT — 2 1
WE R R X

K1 Canoco 5.0 BAF X b2 K AR REA IR /K 755
K75 DOM %¢3641 47 347 RDA 43 #r( 8), LA
ML HLX. DOM 43 A7 (1) 32 44 K7, [R] i A1 4 ) 4
SEM £ 8 Ak JE il £ 4% #E %5 . 7T LU RDAL Al
RDA2 Al T A2 41 90.26%, H:H1 CODpns
TN F1 CODc, /& 50 K AF sk A& DOM 23 A
LEIAEL R 1 /KA DOM 2G4 73 FEE 52 2 Fh R B[R]
AL, b DOM 414 5 TNLCODyjy CODg
TDS FI NH;-N £77E 2.3 1EAH ¢, 5 TP A1 BODs &2 1
F AR OG5 KA i BB AT AE AN HE P Rl AT Ak,
ST A 5T DX K BUR LR A 4 —, 2% 18] 22 7 AN
2. 25 1,CODn« TN 1 CODG, A2 52 MHIF 57 X 387K
P DOM 73 A5 1 = R BE R 7.

M~ OO0O8= 0= R00-N |’
TDS .078)0‘)3‘ *F | £ ...... o . r0.8
NH;-Ng.00440.15 43,{4/. . . ' ' . . .

TNJ-0.19 035 0.076 %

‘900000~ \ LIRS
COD(,}0.11 0.63 037 040 009 CI1YYYY) ®
COD)y,|-0.60 0.59 0.084 053 0.44 009, \“‘\\ o ‘\ || [ 04

TP[0.71 -0.20 0.29 -0.23-0.093-0.66 7» % sk (% % .. @ = ‘ o0

Chl 2/0.64-0.0310.013-021 033051 062 O, #% & (5 %% . s ‘
BODj{0.70 0.013-0.15-0.29 0.3 -0.60 0.58 0.85 '900 % gk Sk . sk . 0.0
FI[0.39 -0.26-0.27-0.45-0.35-0.54 0.46 055 055 4 % ‘.' P .

4, -0.2
BIX|0.73 039021 043032078 0.65 0.48 059 054 % % Ry @ @ +* Q

HIX|0.57-0.0880.29-0.095-0.13-0.64 0.73 0.67 0.71 027 0.48 %;. ‘ * % ‘ 04
C1[0.50 0.39 0.32 0.53 0.44 0.62 -0.39-0.28-0.26-0.58 -0.75-0.11 C, *% *% \ sede ’
C2.00850.53 0.33 0.38 0.44 0.270.040 0.22 0.27 -0.31-0.35 0.37 0.80 O *% . 206
C3/0.14 052 0.32 0.21 0.39 0.088 0.18 0.31 0.42 -0.20-0.18 0.54 0.64 0.9 > .\ /‘

C4{0.71 -0.35-0.21-0.62-0.47-0.86 0.64 0.58 0.67 0.64 0.88 0.56 -0.83-0.41-0.18 G, \ -0.8
C5-0.63 031 -0.15 0.22 0.43 0.70 -0.64 -0.46 -0.46 -0.38 -0.63-0.68 0.64 035 0.17 0.76 C» 0

5 S 0o, SO O
52*&% P &Qooocooy& NP (FF I SC

* P<0.05 ** P<0.01
7 RIS H G KRS B A S B
Fig.7 Correlation between water quality parameters and

fluorescence parameters of DOM samples

RDA2(2.37%)

RDAI1(87.89%)

Kl 8 JKESHS DOM JGiliHE ) RDA 43 H7

Fig.8 Redundancy analysis of water quality parameters and

DOM spectral characteristics

2.6.2 Zikgir AR DOM SKUE AL A K 7 2
ot ™ iS5 DOM HKEREL A
TSP i 4E RDA 237 45 L, 1% & DOM K
DOM 4 AR b Ry 75 A% 5, LA A8 AR o6
(95, DOM 98641 7> MZKARBEAL Fe b hy
AR 5 87T LK SR A A RIS H F1 ) DOM %
JEA1 535 T BLEREE DR 7 (1 Y. G FRME AR,

FET FIAES B R H AMOS 27 A1
SHGHATA U B K ALRIE AT S 5k v 73 3
BT FEFR A B84 R E(&] 9).DOM Kl Aty
KBTI 8 DG ZR AR VPAN F A 1 BRI R T
=18.541,P=0.356>0.05, Ut W FE AU By 77 22 50 B 5



1024 A 45 %

W5 P 7 22 R R AN A7 AE 8 35 1) 2% 5 P AR B e
B PE A RO BB 1.091,40 T 1~3 Z
[8].GFI 24 0.827,CFI 24 0.989,TLI 24 0.981,IF1
0.989,NFI >4 0.886,RFI 24 0.812,3X JLANNEFRIGFTF &
0.8 T 0.9 FIVFHIFrE;RMSEA {H 4 0.071,7F4 0.08
FIPEAIARVE PCFI 4 0.600. PNFI 24 0.538,4F 4 0.5
PR AR AE. FIR AU FEFRAR IR 6 — M IR A WA
1, R B A B R 4, ) DUSE TR0 A8 R Ak
— oM AR B A DT AT DOM K 41k 5
LTINS S

R s ) gt (1 S 200 o A B 2 ) [ A R (K
9), 1] LAHE— 251543 DOM KU . 4Lt /K Feik
AR E(E 2).48 SEM 8% 7 k45 &
B AR R A AR iz T IAE.SEM. )
Hr W1, DOM  [FISRU5 Se 21 e 46 b A TR S A E AL
2 B )2 1 g e, 5 1 3R o A5 FR b AR I AL, 8
B INALE 077325, 3K 45 DOM K5 S 41 53 k7K Ttk
AR I ZE S VP 45 5. DOM S5 32 354 P 4% 4 4%
MK IOIRAS, — 4 H B4R DA K — & ik 42 E.

F2 KEREE

FEBEARS KR T (P B N 82.41%, 128 K1)
F2 B8 AT N 7K T DR 1R 53 1 B (17.59%), L 422 56 T
B FZE T FI(36.24%)F1 HIX(46.17%)5 W 7K i
ARAS LT DOM 41 BI85 7K TR 2 1 52 me A
M 17.59%, 352 & LR (C2) FISE BH Bl Z2 (C3), 5%
B> 59K 8.33%F1 9.26%. 4% -, DOM K5 AIZH ik
A DA B R e K TR A, L S T A A
FERE(HIX) B #5%  K FUIR S, 3 1 DOM 21 43(C2 Al
C3) A M K TR .

o _L DOM3H

Ko gk fEgintiatr 4k
Fig.9 The results of structural equation modeling

i & F A E MR E

Table 2 The weights of latent factors of water quality status

IREE R T e R SR (%) WA e R E (%) LA AR TR Wi K FR (%)
DOM 3k 0.89 241 FI 0.62 43.97 36.24
. HIX 0.79 56.03 46.17
DOM i 1.08 100
\ 2 0.90 4737 8.33
DOM 4%, 0.19 17.59
C3 1.00 52.63 9.26
3 it 3.4 DOM K5 HIE e n] B 42 5 A 2 52 1 7K R

3.1 HARMEYXKIA DOM HAT HMJE L P XL E
R, B AR YR DRI 59, 6 A A A R A, 1 X K
GRELY/ )RR Ry NESA L PN P

3.2 HARMGEYX/KIE DOM WA S 1)
(C1). K5 HFR(C2 I C4). IR (C3) RO
FR(CS)SE 5 Bl 4y, o C1 4140 & R i (41.37%);
DOM 4143 224057 g :C4—C2—C3—C1—C5,K
JE8 5 1 AR A B R T 2R R, 2R L R 11
P AN A AR .

3.3 AHRMEAHTRIICR T KILL,CL. CS 45
CODyy, 5 23 IEA155,CODyys TN I COD(, 42 51
WF5T X K AR T DOM 43 A7 1) = BR8] 1.

A,DOM == L5l b 55 FE A R B B4 e [ AR ORGP X
JKIFR A, SE WAL Ky 46.17%;DOM 4043 C2 il C3
i) 422 5 ) B AR DR X K BOIR 2, 52 W B 43 ) A
8.33%411 9.26%.

SE k-

(1 TaWARke M 5 = gFO6E 2 Bl inn i TR
WAL KA IS A5 RRFAE (3], el 504 i, 2015,
35(4):934-939.
Yu H B, Song Y H, Yang N, et al. Characterizing structural
composition of dissolved and particulate organic matter from sediment
pore water in a urban river using excitation—emission matrix
fluorescence with self-organizing map [J]. Spectroscopy and Spectral
Analysis, 2015,35(4):934-939.

[2] Herzsprung P, Tuempling W V, Hertkorn N, et al. Variations of DOM



FEIMIMAE . FEEAE B ARORY X IK A& DOM 2 e B K B IR

1025

B3]

[4]

[

(6]

(71

(8]

(91

[10]

(1]

[12]

[13]

[14]

[15]

[16]

quality in inflows of a drinking water reservoir: linking of van
Krevelen diagrams with EEMF spectra by rank correlation [J].
Environmental Science & Technology, 2012,46(10):5511-5518.

Mladenov N, Sommaruga R, Morales-Baquero R, et al. Dust inputs

and bacteria influence dissolved organic matter in clear alpine lakes [J].

Nature Communications, 2011,2:405.

He Y, Song N, Jiang H L. Effects of dissolved organic matter leaching
from macrophyte litter on black water events in shallow lakes [J].
Environmental Science and Pollution Research, 2018,25(10):9928~
9939.

Liu D, Du Y, Yu S, et al. Human activities determine quantity and
composition of dissolved organic matter in lakes along the Yangtze
River [J]. Water Research, 2020,168:115132.

Borisover M, Laor Y, Parparov A, et al. Spatial and seasonal patterns
of fluorescent organic matter in Lake Kinneret (Sea of Galilee) and its
catchment basin [J]. Water Research, 2009,43(12):3104-3116.

Xia X, Rabearisoa A H, Jiang X, et al. Bioaccumulation of
perfluoroalkyl substances by Daphnia magna in water with different
types and concentrations of protein [J]. Environmental Science &
Technology, 2013,47(19):10955-10963.

Hudson N, Baker A, Ward D, et al. Can fluorescence spectrometry be

used as a surrogate for the Biochemical Oxygen Demand (BOD) test

in water quality assessment? An example from South West England [J].

Science of the Total Environment, 2008,391(1):149-158.

Osburn C L, Handsel L T, Mikan M P, et al. Fluorescence tracking of
dissolved and particulate organic matter quality in a river-dominated
estuary [J]. Environmental Science & Technology, 2012,46(16):8628~
8636.

Yu H B, Song Y H, Gao H J, et al. Applying fluorescence spectroscopy
and multivariable analysis to characterize structural composition of
dissolved organic matter and its correlation with water quality in an
urban river [J]. Environmental Earth Sciences, 2015,73(9):5163-5171.
Gao X T, Tan W B, Zhao Y, et al. Diversity in the mechanisms of
humin formation during composting with different materials [J].
Environmental Science & Technology, 2019,53(7):3653-3662.

Lee B M, Hur J. Adsorption behavior of extracellular polymeric
substances materials

on graphene explored by fluorescence

spectroscopy and two-dimensional fourier transform infrared
correlation spectroscopy [J]. Environmental Science & Technology,
2016,50(14):7364-7372.

Node 1. Two—dimensional correlation spectroscopy (2DCOS) analysis
of polynomials [J]. Journal of Molecular Structure, 2016,1124:53-60.
Zhu L J, Zhao Y, Bai S C, et al. New insights into the variation of
dissolved organic matter components in different latitudinal lakes of
northeast China [J]. Limnology and Oceanography, 2020,65(3):471-
481.

K3z 2R 10 T4, S B A5 KA IO 5 78 S AR SRR ) e SR AL
HEAAANEAE (1] P EIFERNE, 2023,43(10):5277-5290.

Deng Y D, Ye X Y, Wu Y M, et al. Enrichment mechanism and
dynamic variation characteristics of fluorine and arsenic in
groundwater of western Songnen Plain [J]. China Environmental
Science, 2023,43(10):5277-5290.

TG, TE L ST IR S AN R K SO R S ks B R o i
HER T PERRAE AL B HOASEIOCR (1], kL, 2023,2102):
239-247.

Zhang M Y, Qi Q, Tong S Z, et al. Characteristics of soil seed banks

[17]

[18]

[19]

[20

[21]

[22]

[23]

[24]

[25]

[26]

[27]

and their relationships with soil factors in tussock wetland of the
Momoge National Nature Reserve under different hydrological
conditions [J]. Wetland Science, 2023,21(2):239-247.

A5 I, 2 I 5% 57 1, A5 R A A R T K S 1 S B [ 4
RO XIS RS D RE P4 [J]. M HURE, 2024,22(3):437-
444.

Ni H S, Li HY, Tong S Z, et al. Evaluation of wetland ecological
service function in Momoge National Nature Reserve based on
ecological water demand [J]. Wetland Science, 2024,22(3):437-444.
AR P AR E A CT JEUAN IR B bt e A LT A
JE A A AR AE XS LURF ST [0]. -3 S5 E4, 2024,13(2):165-172.
Gao J C, Zhu P, Li Q, et al. Comparative study on the distribution of
soil organic matter and humic substances in the profile of different
cultivated soils in Songnen Plain [J]. Soils and Crops, 2024,13(2):
165-172.

W B AL, ST, 25 08 52, A5 55 AR S SRS TR 2K 40 AR BRI e b
F S SE S BOR PR [7]. JbAtE, 2024,22(1):1-15.

Yang F Y, Wen B L, Li X Y, et al. Restoration effect evaluation of fish
habitats in river wetlands in Jilin Momoge National Nature Reserve [J].
Wetland Science, 2024,22(1):1-15.

[ KB ORB R AR K M #7710 M. 4 RRLAE 5P R ER
SEERLAE AL, 2002.

State Environmental Protection Admistration. Water and Wastewater
Emonitoring and Xanalysis methods [M] 4th ed.Beijing: China
Environmental Publishing Press, 2002.

Zepp R G, Sheldon W M, Moran M A. Dissolved organic fluorophores
in southeastern US coastal waters: correction method for eliminating
Rayleigh and Raman scattering peaks in excitation—emission matrices
[J]. Marine Chemistry, 2004,89(1):15-36.

Murphy K R, Stedmon C A, Graeber D, et al. Fluorescence
spectroscopy and multi-way techniques. PARAFAC [J]. Analytical
Methods, 2013,5(23):6557-6566.

Liu C, Li Z W, Berhe A A, et al. Characterizing dissolved organic
matter in eroded sediments from a loess hilly catchment using
fluorescence EEM-PARAFAC and UV-Visible absorption: Insights
from source identification and carbon cycling [J]. Geoderma, 2019,
334:37-48.

Yu G H, Tang Z, Xu Y C, et al. Multiple fluorescence labeling and two
dimensional FTIR-13C NMR heterospectral correlation spectroscopy
in biofilms

to characterize extracellular polymeric substances

produced during Environmental Science &
Technology, 2011,45(21):9224-9231.

Yu H B, Song Y H, Pan H W, et al. Synchronous fluorescence

composting  [J].

spectroscopy combined with two-dimensional correlation and
principle component analysis to characterize dissolved organic matter
in an urban river [J]. Environmental Monitoring and Assessment, 2016,
188(10):579.

& EEAD R AL DA AAOT I M Y R R XK R SR R R
IRACEERFAE B i A (0], PRI 222241, 2023,43(12):250-258.
Jin Z, Sun C, Kong L H, et al. Chemical characteristics and high—
fluoride origins of shallow groundwater around typical high fluorine
reservoir in Songnen Plain [J]. Acta Scientiae Circumstantiae, 2023,
43(12):250-258.

Chen B F, Huang W, Ma S Z, et al. Characterization of chromophoric
dissolved organic matter in the littoral zones of eutrophic Lakes Taihu

and Hongze during the algal bloom season [J]. Water, 2018,10(7):861.



1026 LR 7 A & I 45 %

[28] Chen W, Westerhoff P, Leenheer J A, et al. Fluorescence excitation— GEOTRACES cruises [J]. Marine Chemistry, 2018,203:1-9.
emission matrix regional integration to quantify spectra for dissolved [42] Murphy K R, Stedmon C A, Waite T D, et al. Distinguishing between
organic matter [J]. Environmental Science & Technology, 2003,37(24): terrestrial and autochthonous organic matter sources in marine
5701-5710. environments using fluorescence spectroscopy [J]. Marine Chemistry,

[29] Coble P G. Characterization of marine and terrestrial DOM in seawater 2008,108(1):40-58.
using excitation—emission matrix spectroscopy [J]. Marine Chemistry, [43] Wunsch U J, Geuer J K , Lechtenfeld O J, et al. Quantifying the
1996,51(4):325-346. impact of solid-phase extraction on chromophoric dissolved organic

[30] Li WT, Xu Z X, Li AM, et al. HPLC/HPSEC-FLD with multi- matter composition [J]. Marine Chemistry, 2018,207:33-41.
excitation/emission scan for EEM interpretation and dissolved organic [44] Chen M L, Kim S H, Jung H J, et al. Dynamics of dissolved organic
matter analysis [J]. Water Research, 2013,47(3):1246-1256. matter in riverine sediments affected by weir impoundments:

[31] Zhou X, Chen Z, Li Z, et al. Impacts of aeration and biochar addition Production, benthic flux, and environmental implications [J]. Water
on extracellular polymeric substances and microbial communities in Research, 2017,121:150-161.
constructed wetlands for low C/N wastewater treatment: Implications [45] Meilleur C, Kamula M, Kuzyk Z A, et al. Insights into surface
for clogging [J]. Chemical Engineering Journal, 2020,396:125349. circulation and mixing in James Bay and Hudson Bay from dissolved

[32] Yamin G, Borisover M, Cohen E, et al. Accumulation of humic-like organic matter optical properties [J]. Journal of Marine Systems,
and proteinaceous dissolved organic matter in zero—discharge 2023,238:103841.
aquaculture systems as revealed by fluorescence EEM spectroscopy [46] KZZ24, PN, 2, 86 AT T] F1 Bl SRR IR K /& CDOM. =4
[J]. Water Research, 2017,108:412-421. PR TATHF T [J]. FRBERFE, 2019,40(1):164-171.

[33] McKnight D M, Boyer E W, Westerhoff P K, et al Zhu A J, Sun DY, Tan J, et al. Parallel factor analysis of fluorescence
Spectrofluorometric characterization of dissolved organic matter for excitation emission matrix spectroscopy of CDOM from the mid-
indication of precursor organic material and aromaticity [J]. culture period of shrimp ponds in a subtropical estuary [J].
Limnology and Oceanography, 2001,46(1):38-48. Environmental Science, 2019,40(1):164-171.

[34] %30 K VFRER, 2 ] Y6, 45 K VL T IR Bova Al VE A HLA 0 58 e ke 1 43 [47] Zepp R G, Sheldon W M, Moran M A. Dissolved organic fluorophores
B [7]. BREE4EAE, 2012,31(7):1003-1008. in southeastern US coastal waters: correction method for eliminating
Cai WL, Xu XY, Luo GY, et al. Fluorescence characteristics of Rayleigh and Raman scattering peaks in excitation—emission matrices
dissolved organic matter in the Chonggqing section of Yangtze River [J]. [J]. Marine Chemistry, 2004,89(1-4):15-36.

Environmental Chemistry, 2012,31(7):1003-1008. [48] ¥ 3¢, AR, A0, A5 AN KOG 22 KAk i DOM X2 R P JFURI

[35] FEIWRSE, B B, S0 A5 LI R DK A R YA DL ) 5 Al U [T]. Hh EERETRLE, 2024,44(2):953-960.

ERUEARAT [7]. FRBERLAEIR, 2021,41(4):1419-1427. Yang Y, Dong C X, Zhu Y Q, et al. Components, properties and
Yan X H, Han L, Wen W, et al. Spectral characteristics and spatial sources of DOM in Xi'an water bodies in dry season [J]. China
distribution of DOM in surface water of Liaohe reservation zone [J]. Environmental Science, 2024,44(2):953-960.

Acta Scientiae Circumstantiae, 2021,41(4):1419-1427. [49] #/KEEFE 6,25 BAE DT BLH I B AT v i vk /LI (CDOM)

[36] FRICHE RBERR, IR, 5K 1l AR R X K 4 CDOM Wi 5 = SRATREAE BRI AT (1], AL, 2020,39(11):3213-3222.
AEDOERFAE [J]. FREERIE, 2020,41(11):4958-4969. Meng Y X, Cheng Y, Li L, et al. Distribution characteristics and source
Zhang W H, Zhao D L, Wang X Y, et al. Absorption and three analysis of chromophoric dissolved organic matter(CDOM) in Piliging
dimensional fluorescence spectra of CDOM in the water of the River in summer [J]. Environmental Chemistry, 2020,39(11):3213—
Taibaishan Nature Reserve [J]. Environmental Science, 2020,41(11): 3222.

4958-4969. [50] ¥4ml.to, Aok 28 B85 FHL UK EER EUIRIA s A AL

[37] Fouché J, Christiansen C T, Lafreniere M J, et al. Canadian permafrost PSS ATRFAE R HORIE 0T (7], FEE462%, 2016,35(2):373-382.
stores large pools of ammonium and optically distinct dissolved Feng K X, Li Y F, Jiang X, et al. Distribution and source analysis of
organic matter [J]. Nature Communications, 2020,11(1):4500. chromophoric dissolved organic matter in the surface sediments of the

[38] Stedmon C A, Markager S, Tranvik L, et al. Photochemical production Danjiangkou Reservoir [J]. Environmental Chemistry, 2016,35(2):
of ammonium and transformation of dissolved organic matter in the 373-382.

Baltic Sea [J]. Marine Chemistry, 2007,104(3):227-240. [51] P 55,5k 345K WM, S5 s VLI K ARV VAT HLTT S e e i R A

[39] Xu H, Guan D X, Zou L, et al. Contrasting effects of photochemical b [J]. ARMIRETRLE 4R, 2023,42(12):2711-2720.
and microbial degradation on Cu(II) binding with fluorescent DOM Tao Y, Zhang J, Zhang Y H, et al. Analysis of the fluorescence spectral
from different origins [J]. Environmental Pollution, 2018,239:205— characteristics of dissolved organic matter in the Linjiang River
214. watershed [J]. Journal of Agro-Environment Science, 2023,42(12):

[40] JE 9.2 UK SBHEGE, A5 EE I DOM 2L A7 LA IS S X i) 2711-2720.

K JEEB RN, [T). R PREERL 2, 2024,44(3):1466-1475. [52] Lyu L L, Liu G, Shang Y X, et al. Characterization of dissolved
Zhuang B, Li B, Guo Y N, et al. Response of DOM composition and organic matter (DOM) in an urbanized watershed using spectroscopic
organic carbon balance to the hydraulic connectivity of the Lake analysis [J]. Chemosphere, 2021,277:130210.

Dongting watershed [J]. China Environmental Science, 2024,44(3):

1466-1475. TEB BT : S5 (1999-), 22, L ZR AN NI T2 K2 - F 9 A4, 2 S

[41] Gao Z Y, Gueguen C. Distribution of thiol, humic substances and FEIT 1) R RARIKAR AR A WL I RFE.472886646@qq.com.

colored dissolved organic matter during the 2015 Canadian Arctic



