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Abstract: Dissolved organic matter (DOM) in the water columns constitutes a vital component of the carbon cycle within lake
ecosystems. To investigate the impact of urbanization on DOM characteristics of urban lakes, we took Dishui Lake, the largest
urban artificial lake in China, as a case study. We examined the temporal and spatial variation characteristics of chromophoric
dissolved organic matter (CDOM) in Dishui Lake and its surrounding water system from winter to summer (January, March, and
July) using ultraviolet-visible absorption spectroscopy and three-dimensional fluorescence spectroscopy. The influence of the
urban construction, Lingang New City, Shanghai, on the composition and source of CDOM in water was preliminarily explored.
The results are as follows: (DTyrosine-like C1, tryptophan-like C2 and terrestrial humic-like C3 were identified through parallel
factor analysis (PARAFAC). The contribution of protein-like (C1 and C2) components to fluorescence intensity decreased, while
the contribution of C3 increased. @Most values of the autogenetic index (BLX) is >1.0 or close to 1, and the fluorescence index
(FI) ranged from 1.4 to 1.9, indicating that the characteristics of CDOM during the temperature rising (from winter to summer)
is influenced by both endogenous and exogenous inputs, and biological activity (microbial source) is the main source and has
strong autogenetic characteristics. Influenced by exogenous input from rainfall or surface runoff, the relative concentration of
CDOM was diluted and decreased in the spring and summer seasons. In January, a (254) was significantly higher than that in
March and July (P<0.01), and the molecular weight of CDOM was low. & The land use types of river channels around the lake
are primarily residential areas and newly built parks, and building site under construction with 0.8<BIX<1.0 or BIX > 1, high
biological metabolic activity in the water body and significant impact of CDOM on human activities. The C3 fluorescence
intensity gradually decreased from the river channels to the lake district, indicating that terrestrial humic-like substances mainly
entered Dishui Lake through river channel. @The fluorescence parameters BIX and FI were significantly correlated with protein-
like components and nitrogen concentrations (P<0.05), can serve as potential indicators for future water quality monitoring of
Dishui Lake. Our study suggests that rainfall, runoff input, land use type, and rapid urbanization collectively affect the CDOM
characteristics of the lake, and the relevant results can provide a basis for further understanding the composition characteristics
and water environment management of dissolved organic matter in urban water bodies under the background of urban
development.
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Fig. 1 (a) Location of study area; (b) The location of sampling sites; (¢) Land type map of the rivers connected to the Dishui
Lake; (d) Monthly rainfall in Pudong New Area from December 2023 to July 2024
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Tab. 1 Variation characteristics of CDOM optical parameters
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Fig. 2 Spatial variation of water quality parameters
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Tab. 2 Mean values of CDOM optical parameters in different months
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3A 21.7742.54 10.54+6.34 8.46+1.02 7.81%1.67
7H 2432+4.44 11.94+12.94 6.5540.55 5.0140.46

W AW .
40 50

(@ ] (b) ’I"—‘
@ ] a0 - 1
* H L]

= H

* @

i = o
| P Wl -E-l.
- T .
[t o
H o

i | !
11 il 71 1 3 7H
* P<0.05

K 3 A A4 CDOM ] a(254)(a)« DOC(b). E2/E3(c)Fll E3/E4(d)
Fig. 3 a(254)(a), DOC(b), E2/E3(c), and E3/E4(d) of CDOM in different months



2. 3 &JE7K CDOM HITR LA S AFHE S #

2.3.1 & &K CDOM 4932 £ 485547 KA PARAFAC R KR ER KR TR 3 ANed sy, H
HAFE—NREER A S (C3) FIZARKEAFAS (Cl. C2) (B 4D, &EHT AR AR (£ 3),
AR R 4y Cl (Ex/Em=<230,275/320) JNREEEER, W LARAENIE CDOM, HEZR /- EiEg0
PR 2 ARt d i R e A B RN AR M R R U B 0, B 1 AR SFIERTE 320 nm &b, A 2 MR 225
nm H1 275 nm. 44 C2 (Ex/Em=230/340) NRBEER, WE 5HIR. AEEKATE R, WkiEThik
BUBBRIAE VTS /K4, C3 (Ex/Em=250/425) NGRS ET, HA R AW 3G ML oG iR AiE,
W IR AFAE T 2RO FEIA TR . T AR A R K AR 7420,

C1

Ex

400 - Em

350

Ex/nm
R.U.
=3
@

i

300

250 .
0 b J

300 400 500 600 200 300 400 500 600
Em/nm

P le/mm

400

350

Ex/nm
A

R.U.

300

250

o

300 400 500 600 200 300 400 500 600
#+/nm
44— —

Em/nm

Ex

400

350

Ex/nm

300

300 400 500 600 200 300 400 500 600
Em/nm

#t/mm
4 AT T MR B 3 AN KB
Fig. 4 Fluorescent spectra and loadings of the three PARAFAC model
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Tab. 3 Fluorescent component characteristics of CDOM
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Fig. 8 Correlation analysis of CDOM fluorescence components, characteristic parameters and water
quality parameters of the river (a) and lake body (b)
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