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Variation analysis of source and composition of CDOM in a source water reservoir of
Yellow River diversion project during normal and wet seasons”

Yang Yongrui, Shi Jianchao™ , Yi Qitao, Zhang Jin & Wang Lianxiang
(School of Civil Engineering, Yantai University, Yantai 264005, P.R.China)

Abstract: In order to investigate the characteristics, sources and variations in the composition of chromophoric dissolved organic
matter (CDOM) during the normal and rainy seasons in the reservoir of the Yellow River Diversion Source Reservoir-Menlou Reser-
voir, UV-vis and EEMs techniques combined with PARAFAC were used to analyse the changes in CDOM content and components
in May 2022 (normal season) and July 2022 (rainy season). The results of the study showed that PARAFAC identified 2 types of
fluorescent fractions, C1 (Ex=355 nm, Em=476 nm, humus-like fraction) and C2 (Ex=225 nm, Em=320 nm, protein-like
fraction ) . The fluorescence intensity of the CDOM fraction was significantly higher in wet seasons than in normal seasons. The spec-
tral parameters of CDOM indicated that the water body of Menlou Reservoir was in a mesotrophic state, and the CDOM of the water
body was mainly autogenous due to the combined effects of endogenous and exogenous inputs. The reservoir CDOM was character-
ized by low relative molecular weight and low humification. The levels of eutrophication and the relative concentrations of CDOM in
the reservoir were lower in the wet season than in the normal season, and the proportion of hydrophobic components and the degree
of aromatization of CDOM were higher than in the normal season. Correlation analysis of water physical and chemical indicators,
CDOM components and spectral parameters showed that SUVA,q, and SUVA,g, were significantly negatively correlated with DOC,
indicating that UV-Vis spectral parameters could be used to estimate the concentration of DOC to some extent; Chl.a concentration ,

as an indicator characterizing phytoplankton biomass, was significantly and positively correlated with DOC, @,s,. The study re-
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vealed the fluorescence characteristics, component source response mechanism and water period variation of CDOM in the water
body of Menlou Reservoir, providing basic data for further investigation of the environmental behavior characteristics of CDOM in
the Yellow River Diversion Water Source Reservoir, its contribution to water eutrophication and its influence on the environmental
behavior of other pollutants.

Keywords: Yellow River diversion project; Menlou Reservoir; chromophoric dissolved organic matter (CDOM) ; parallel factor a-

nalysis; variation in the water season
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Fig.2 Location and sampling sites distribution of Menlou Reservoir
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Fig.4 Fluorescence intensity and relative proportion of CDOM components

of water bodies in Menlou Reservoir in normal and wet seasons

AR IR 3 K AR TR K 5 K R K A I A R B AR, IO P K 8 5 R AR T ) S A8 A

BIX 3% Bk 310 nm 0,380 nm 4b % S K 5 430 nm &b % 5598 K 9 H A, %08 2 K AE CDOM [
AETTERIG LB BIX K, AR IR R AR . 24 0.8<BIX<1.0 [, CDOM HA B3 i) H A JR4EAE . W Sb
FioR, SEKIRE f BIX 75 0.44~1.45 2 Ja] , Y948 4 0.93; /K WKL Sy BIX 7E 0.70~ 1.14 2 &), #4{E K 0.89, Wi
UASE 4 7E 0.8~ 1.0 SR, H 22 540/, R P K 1T THEK 2 CDOM 1 5L BRAHR 19 1 AR R, B A 74
PR TTHR A TE I (025 57 53X 5 SO BB R0 HIX A3 W7 AR i 4518 — 2k

Bra BEE SRR WK 310 nm B, B K S K AE 380 nm LB 5 B & KA 420 ~ 435
nm [X[] 85 R 5% TR E A FOAR, S A K (AR A 0 P 0 S B , e 1877 2 9 CDOM 7% A& CDOM 1 fip
5 0 HA], B 2 o MR R WK A A i PR L KRR B B o £0.30~0.99 2 ], BI{H g 0.79; F2 A AL
b Bra 7E 0.61~1.04 Z[a] , ${EH7 0.78 (8] Sc) , Wi # J6 825 25 55 , WK U8 AL o387 72 242 1 CDOM. (5 2 Ak g
FEAI AT KBS, 33X 2 Pl T A A 5 A 5 AN IR AR CDOME [R]85, (ELHAR X U519 % % 2 1
255, LT R ) CDOM (5 B R (9 Ho R 4 45 K984k . 5 130 CDOM 41535 i Ji S A X H 051 T i 4%
B

Fripgy 77 280 nm 3R 3K R, 340 ~ 360 nm % 5 1K 508 B 1 85 K AR, A% 6 34 38 110 T M Xk 8 7k
-, A LAZRAE [ 2E T CDOM 37Kk CDOM F BTk 5 Fryss JE7E 355 nm # & K T, 440 ~ 470 nm % 5} 3%
RN ) B KA, A A ) AR A vk 38 K S, AT LA i 4 W i . CDOM. %of 7K fA CDOM. 154 41 1 1) 5
BRI Frog B8 3.8220.34, F2 K] Fryy ¥IME R 5.80+0.63 ([ 5d) , oKW1 {8 3 5 FF /K 1)
(P<0.05) , W F oK1 TRE K 25 28 (10 I B AR T P00 W S e, i 2 o T 2R Kk T fr K R A
HET AR ARRITUR o A AR 0 R T L A RV, 45 SC CDOM 5 IG5 B2 AH X A5 43 B



W ARBLE 5 R RA ST —F KA E T A puih (CDOM) 89 R IR 2R A Z 5 44 1641

oKM@ FiKkH]

3.0 - 3.0
(@ . (b)
250 . 250
2.0} . o 2.0f . o!
E . o (o) E (o) . (o) .
o ' O
15F-- - - QO 1.5----:--cg---l----o----b---
o [} o o
O o2 © o o o! o % o
L] i o
10} .“ 1.oF | el PRI Y,
05 1 1 1 1 0.5 1 1 1 1 1
0.6 12 1.8 24 3.0 3.6 04 06 08 10 12 14 16
FI BIX
12 . 20 :
(© . (d) .
1.0 .. 15 :
T % © i .
~ O o °
S aa.‘-’q ® o o 2 % *
S08F-- T g e e o| £10F----------- b I
Q oy .' LY o £ .0~.
° ..o .93 %%'
0.6F o0 s b
o' Q
o [ ]
Ko
0‘4 1 1 1 1 1 1 1
0.6 1.2 1.8 2.4 3.0 3.6 0 5 10 15 20
FI Fryg,

& 5 SF—F KT TR K K& CDOM () FI-HIX (a) \BIX-HIX (b) |
FI-B:a (¢) Fl Fryg—Fnys(d) 5370
Fig.5 Distribution of CDOM FI-HIX (a), BIX-HIX (b), FI-B:a (c¢) and

Frnyg—Fnyss(d) of water bodies in Menlou Reservoir in normal and wet seasons
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of the CDOM of water bodies in Menlou Reservoir in normal and wet seasons
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Fig.7 Correlation analysis of fluorescence components, characteristic parameters and water

quality parameters of CDOM of water bodies in Menlou Reservoir in normal and wet seasons
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