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Abstract; Dissolved organic matter (DOM) is pivotal in aquatic ecosystems and biogeochemical cycles. Understanding the compo-
sition characteristics, sources, and influencing factors of DOM in typical lakes and reservoirs across northern China is crucial for ef-
fective organic matter pollution control and safe water transfer. This study collected 130 surface water samples from eight represent-
ative water bodies: Lake Xiaoxingkai, Lake Songhua, Dahuofang Reservoir, Guanting Reservoir, Yugiao Reservoir, Lake Baiyang-
dian, Lake Hengshui, and Lake Nansi. The key findings are as follows: (1) Through parallel factor analysis (PARAFAC) , three
distinct fluorescent components were identified in the DOM of these lakes and reservoirs: humic-like substances (C1) , tryptophan-

like substances (C2), and tyrosine-like substances (C3). DOM in northern lakes and reservoirs exhibited strong humification
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characteristics with relatively low autochthonous contributions, while those in northern China demonstrated pronounced autochtho-
nous features. Notably, Lake Baiyangdian displayed unique DOM characteristics with higher DOM content and protein-like compo-
nents than other studied water bodies. (2) Humic-like substances from anthropogenic sources significantly positively correlated
with COD);,, and humification index ( HIX). Protein-like components (C2, C3) showed significant positive correlations with dis-
solved organic carbon , fluorescence index, and autogenetic index but negative correlations with HIX. DOM components correlated
more strongly with nitrogen than phosphorus nutrients. (3) A larger watershed area extends the retention time of DOM in lakes,
promoting the accumulation of endogenous DOM components, while deeper water bodies facilitate the preservation of DOM. Elevat-
ed temperatures enhance the in-lake transformation of DOM, intensifying its endogenous characteristics and reducing its exogenous
features. In regions with higher precipitation, rainfall-runoff transports terrestrial humic-like substances into water bodies, increas-
ing the exogenous DOM signature. Aquatic vegetation and microorganisms predominantly influence DOM dynamics through endoge-
nous processes, collectively regulating nutrient cycling and ecological functions in aquatic systems. Human activities introduce sub-
stantial amounts of organic matter into water bodies, altering the characteristics of DOM. Agricultural practices enhance the endog-
enous DOM signature by stimulating microbial metabolism; areas with high vegetation coverage contribute more terrestrial humic-
like components to water bodies; and urban areas introduce substantial amounts of organic matter and pollutants, modifying the
composition and characteristics of DOM.

Keywords: Northern lakes and reservoirs; dissolved organic matter; parallel factor analysis (PARAFAC) ; correlation analysis;
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Fig. 1 Distribution of sampling sites in lakes and reservoirs
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Tab. 1 Water quality and fluorescence characteristics of lakes and reservoirs in different regions

Doc/

DON/

DOP/ CODy,/

) FI HIX BIX DOM F:3i4 ik
KB /L) (mg/L) (mg/L) (mg/L) LRAGY 30
dbyiiEE 28.38  0.55  0.034  3.71 2.22+0.15 3.34x1.52 0.95+0. 24 RKJEFFAMKEAT  AUF5
ZACHIX I 18.45  0.49  0.098  4.90 2.11+0.06 4.48+1.22 0.79+0. 07 KJER FAKH AR A5
AL X 35.45  0.60  0.028  2.42  2.31+0.13 2.53+1.14 1.07+0.25 KJEREMREATR AW
ZREEW 12.55  0.39  0.029  7.59 1.55 4.79 0.88 KA T [20,22,26]
KL 5.09 / / / 1.64%0.26 / 1.320. 40 KB [21]
180 35
£325%~75% (a) 30k (b)
150 - 1 1.5IQRNIHTE ’
—~ 10 — gk _25p
§ N F % 15h
2 60} 2 10fF
ol , 0s @ % —
8 % N T =
o =+ -, P+ .
N <& ¥ F D B 4& <‘i‘< <<9 \@ B
f ‘“é@”‘}@*&"@ NS y ey «{@\‘fk,@;@
\ AP
)§‘
(c) 7L (d)
02 é}
6_
a % Sf
on
é 0.1 \\E-/: 4k
E =
2 ~ml &
== © 2F s
0t e =+ %}
l_
1 1 1 0 1 1 1
A & <& <<9 DB » @ & <& & (& \‘s%*
>’<b A 3 R AT A N3
@”6%\@{‘%@@ Bt %‘6%«@‘&@@?
hS DS

P 2 AL T5 A PE K A i P FLRL R

Vg

Fig. 2 Distribution of dissolved organic nitrogen and phosphorus of lakes and reservoirs in northern China
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Fig. 5 Distribution of DOM fluorescence parameters in lakes and reservoirs in northern China
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Fig. 6 Correlation analysis between fluorescence parameters and water quality indexes
in northern lakes and reservoirs ( % P<<0.05, #x P<0.01)
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Tab. 2 Environmental factors affecting DOM in lakes and reservoirs in northern China
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Attached Tab. I Sampling information from eight lake repositories
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Attached Fig. I (a) Core consistency, (b) residual analysis, (c) split-half validation.





