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Research progress in multidimensional characterization, environmental effects and regulatory mechanisms of
reservoir dissolved organic matter//Cui Song'’, Zhang Yinzhen', Mu Tianqi"?, Hu Peng’ ( 1. School of Water
Conservancy and Civil Engineering, Northeast Agricultural University; 2. Research Center for Eco-Environment Protection of
Songhua River Basin, Northeast Agricultural University; 3. State Key Laboratory of Water Cycle and Water Security, China
Institute of Water Resources and Hydropower Research)

Abstract ; Dissolved organic matter (DOM) , as a precursor of disinfection by-products and a complexing agent for heavy
metals, has significant environmental effects on water quality safety and ecosystem health. This article reviews the sources,
environmental effects, and regulatory mechanisms of DOM in reservoirs, outlines the research progress of advanced
analytical techniques such as high-resolution mass spectrometry and three-dimensional fluorescence spectroscopy in
revealing the molecular diversity and environmental behavior of DOM, and explores the methodological approaches for
accurately predicting the potential for disinfection byproduct formation and carbon sequestration efficiency by integrating
multiple analytical techniques with algorithms, such as random forests and neural networks to decipher DOM molecular
fingerprints. It has been discovered that DOM in reservoirs serves as both a carbon sink and a carbon source, and its
molecular structural characteristics have a significant impact on greenhouse gas emissions and carbon sequestration
efficiency. The sources of DOM in reservoirs include terrestrial inputs and endogenous releases, and are regulated by
hydrological regulation, redox conditions, and microbial activity. Future work should emphasize interdisciplinary integration
and the development of a systematic reservoir DOM database to support the effective implementation of the national “dual
carbon” strategy.

Key words: reservoir; dissolved organic matter; carbon cycle; multidimensional characterization; regulatory mechanisms

VA A ML (dissolved organic matter, DOM ) AE2AE IR T 2 A BRI ARG A 2 HAG IR 52, AR,
E—MbFH S ERNIREY, B EME EH  DOM 7E/KIE RGP T BRI A Z IR, 24 1% TG
B KA R LR ALy M FRIZRE ST i, — T, DOM A3 i i 5 UE R
IREM ALY fEK SRS, DOM 1E s Rt €O, 5 CH,, B il % A 98 76 ok
JE 1R BRI B AR, HEh ALK BAFAE 2Rtk JRY 5 S —J5 1, DOM 58S E AL 55 i St

ELTE B a AN TFAERES T H (JQ2023E001 ) ; FIKIGIR 57K 2 424 16 B 580 % [ L PS80 H (WR110146B0022024)
BB A (1981—) , B #uz 1, FENFAN K L FEIRIFEERONV T, E-mail ; cuisong-bq@ neau. edu. cn
SEARTEE 0L (1985—) |5 IERSA TR M-k, 3 A 27K S 2k 5K A1, E-mail:hps426@ 126. com

.20 -



TR ] A ST T W4l S S DR 2
B AR5, AN T T AR BT B . (LA IR R 2
BRI AH 0T 5 K CO, Z IR 06 R AR T
AL R R AR I A 3 T BE A2 3 3 [6) 19 it A= 9K 5l ()
ZR DR BRI TSR AL TR LA AR
K, Bifi 25 8 L AR 3 88 ] e 3L 4R B3 ( Fourier
transform ion cyclotron resonance mass spectrometry,
FT-ICR MS) %5 i 73 $E3 73 Hr 8 R B9 EE R 2, DOM
(1531 Z REVE B IR BT RO 38 A i d ot F 5
N E M ARZEA BB 1T FHL K DOM
O TRHIE, TR A BN R A2 2 R G2 DOM Y
TFHE RS T IS ARAE . I, A E
HERLFA AT DOM 19 AT g AL, A7 BT JE 0 H A Bk
PR R AT, AR 92 Bk i b A (AR
TR XURtR ) IS A v B S BREAR  T

AR B A ORI ASE S 5 1 6 OK PR R T
DOM HJIER% et S AT 25 . 7K SR8 51 /S 1Y
IR A A5 B Sh HE K T DOM 78 K FE i {5 B i
)7 AR T R AR AR T MERR i 2 40 1 RA Ot
TR T 3% 2 /K A (1 e fh 25 e R R0 T B i
T LT T DOM 1) A= 4 Hb 3K Ak 2 416 35 35
R CFEN TR TTEGY BY AUEAs e 5 NSRS
B MBI — B IR T DOM 28 B 1) 52 2 P - o
A& T =42 2 i K 2 e i K 1 o TR
777K 35 T v DU P S L AR A 5 7K S T 1] %) P
TGRS B A - P A AR T 1Y 3 25 A5
2 UK DOM LA IR A 43k 3=, g K ok
W52 TH B 8 2 (disinfection by-products, DBPs)
A LR . 3k 28 o3 1Y 23 TR, B 05 A B A
grF-i, HAEZI DBPs 14 i, #E G ik HI7K
b PR P SRR XU O A, DOM. 5 BURLES
A B ( particulate organic matter, POM ) 2 [&] i) £
B HAL AR DL RO S M Y A L it —
AR T AU AR RERE

Bl ) S ARG HOAR A 24 IEAE 45 DOM BF
FEE R B, BL = 4E 58 O 06 1 (excitation-
emission-matrix spectra, EEMs) 5 48 4h-n] 1L Y%
T (UV-Vis) IARERI 2 ORI 751, B 10 FRAE
DOM Jt2# 4 J o3 A % 5B, dlad i 43
PERBUE B AR AT 21 DOM 7> T4 80, 455 [
PR EEHAR (4 87 C-DOC 8 N-DON) , 1] 47 336
BRI AR BEAR D . TESCEERE b Rl 2 TR B
Bl IR A B T H K 5 DOM. 4 A A
F N i 0 B K A ta e -2 UL o T A i
ALK AN TR 0] 255 DBPs i 1449 25 3 21
PR IE H 5532 312 6T,

JUEE T DOM 23 T4tk R R B A7 M AT T
KAWFFE , (A AFAE LU R R . DOM 43 T4 5 3
AT R Z IR O 2R i A B A 02 I ek R
WAEEERT , & 05 F 4 % B4R W&
RESI A 5 A ) O T ROBERR A& ML A0 9
MBEZ , HETE 52 10 (40 FT-ICR MS #d) 54
ARG (AR AR R ) 2 A A R B 4
BT T R I RN I AT AE R AR
SCRMEAL G o — 2R E SR B, MRS B2 7K SC
RN TR RS ZF P A 1 &, RGBT
SZEKE DOM R AL, LB K R A A
PRELOLIIS T

1 7KFE DOM HJAERBSFIES 2 77iE

1.1 DOM By & 4 F 40 BUAFAE

DOM Flk2 22 R A B A L8 B 42 2= 1 40 4%
5K 1, AESN DOM (1) =240 4y, 5 54 7 DL O
L B IR A & R, B A R,
1 T 4 B TR RS LA S B ik A rh e 6 W A S ) 1
R R AR K AR A IR A A AR
RS TE gy, AR mT R M SR RS R R %
PIAHSE 22 RAFH AR M 2 R AL T X DOM Ik
A1, LA EEMs 456 F17 T8 (PARAFAC) £ R
1], i AR B A A 850 X 43 ki VR (22 28 A i e
W ) 15 P (SR U2 AE 1 T ) DOM. 938 SURRIE
FENTIE B W S AR DOM B A B Jik b =36 4
P FT-ICR MS'™) EEMs'®! UV-Vis/* K |
JELASE A% 5 0 4% B ) 7 27 B 8 AR A el ke ot
(22 1) @RI T DOM 2r THE K sh 5728 1k
I FEAARHTRE ST, I 2l T AN DA SR AR AT 1) 43 F
B A B5 R AE4rFoK PR AFH AR 7 i, FT-ICR
MS Fi A B FRE VR 78 T DOM H AL 45 Jiig it L A it
RN LA G 5 TG Y SR T R B 4+
7 IR 45 A4 F B 40 A OB Y & ((double
bond equivalent, DBE) Z %t — 431 DOM A9 ¢
SR TSR A B AR R e SR Ah- AT D e K
0 X 45 8 DA W I B AR SR T 6 DOM. s 28 A2 fk i)
SR W O B A T A K ORI I RE A TR AT AT 7K
LB DOM H A A A B SRR A 3 B8 e fb ik
AT PERLE Y ZHARBEHC 20N M4 F DOM
WFFE 0 B EL 7 ), HAZ O3 T 58 AR [R] 43 A1
AR E AN, B —3 A F AL REMEAT DOM 95—
YEFERFIE T 2R AR WA B T o R 5
FIAIHESE 1N EEMs 454 PARAFAC WA %0R
S DOM BZGLH 5y, Ha 7m HOR IR RG24 5 A
[0 287 B e AR RE A8 A AT ik 28055 0 R 19 A W ek

. 21 .



®1 SHEAREKAKKIFE DOM HFREH

Table 1 Cases of multi-technique combined research on DOM
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Fig.1 Schematic diagram of source-sink dynamics of reservoir DOM
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