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Characterlzmg Chromophorlc Dlssolved Orgamc Matter in_Key Lakes in’ the

Middle Reaches of the East. Rmf'te of the South-North Wafer Diversion’ PrOJect

ZHANG Liu- qlng , PENG Kai*” ZHOU Lei® : SHI Yu®, LI Yuan Iﬁng ; ZHOU Yong-qiang” GONG Zhl-
ZHANG Yun- hn , YANG Yan'", f J -

(1 (H)llegp of Env1r0nrnent Science and' Englneenng, Chlna West Normal University, Nanchong 637000, China; 2. State Key

Ldboratory of Laké Science and Environment Ndn]mg Instltute of Geogrdphy and Limnology, Chinese Academy of Sciences, Nanjing

210008 , .Ghlna, 3. University of Chinese Academy of %clencesy Beijing 100049, China)

Abstraet; Lake Hongze and Lake Luoma are two key lakes located in the middle reaches of the east line of the South-to-North Water

Diversion Project. We attempted to unravel the sources and optical composition of CDOM for samples collected from these lakes using
excitation-emission matrices (EEMs) and parallel factor analysis (PARAFAC). (D Three fluorescent components were obtained using
PARAFAC, including a terrestrial humic-like C1, a tryptophan-like C2, and a tyrosine-like C3. The sources and optical composition of
) of the three

components C1-C3 in the inflowing river mouths of the two lakes was notably higher than in the other lake regions, and ¥ of the three

max

CDOM in the two lakes were, to a large extent, affected by upstream inflow. @ Specifically, fluorescence intensity (F,
components during the flood season was significantly higher than during the dry season (¢-test, P <0.01). During the flood season,
the fluorescence intensity of the terrestrial humic-like component was the highest. This indicates that the source and composition of
CDOM in the two lakes are greatly affected by the inflow from the upstream water system, and that the hydrological processes control the
abundance and sources of CDOM, especially the terrestrial humic-like C1.®) Significant positive relationships were found between the
terrestrial humic-like C1 and the DOC concentrations and CDOM absorption a(254) (> =0.60, P <0.01; * =0.88, P <0.01),
and the correlation was higher than the other two components. This indicated that the terrestrial humic-like component was the main
source of CDOM. In addition, the terrestrial humic-like C1 had a significant positive correlation with SUVA, S,.; ,os, and the
integration ratio of the fluorescence peak C to peak T (I.: 1) (r* =0.49, P<0.01; * =0.61, P<0.01; r* =0.93, P<0.01). It
is further revealed that the source and composition of CDOM in the two lakes are greatly affected by land sources. This study reveals the
response of CDOM source and composition in Lake Hongze and Lake Luoma to different hydrological scenarios and water transfer
processes. Based on these results, the water quality management of the rivers entering the lake should be strengthened during the flood
season.

Key words: South-North Water Diversion Project; Lake Hongze; Lake Luoma; chromophoric dissolved organic matter ( CDOM) ;
parallel factor analysis (PARAFAC)
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Fig. 1 Location of sampling sites in Lake Hongze and Lake Luoma

and hydrological gauging stations in the two lake watersheds
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Table 1 Properties of the means of DOC, SUVA, S,,5 55, and a(254) during the flood season and the dry season,
and significance levels of difference between seasons using a t-test

gL WH DOC/mg-1.7! a(254)/m™! SUVA/L-(m-mg) ~! Sy75.205/ m !
FKI 4.966 +0. 672 25.510 2. 846 5.187 +0. 644 18.943 +1.542
P k1] 3.448 £0.516 16.272 +3.233 4.710 £0. 505 19. 695 +2. 065

P <0.01 <0.01 <0.05 >0.05
FKI 4.248 +0. 492 20. 364 +4. 427 4.469 +0. 280 23.010 £2.762
B4 518 ik 3.643 £0.282 15.821 +1.493 4.347 +0.270 22.881 +1.439

P <0.01 <0.01 >0.05 >0.05
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Fig. 3 Spatial variabilities of dissolved organic carbon(DOC) , ratio of specific ultraviolet absorption at 254 nm to

DOC concentration( SUVA ) , CDOM spectral slope Sy;5.595 , and CDOM absorption

coefficient a(254) in Lake Hongze under different hydrological scenarios
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coefficient a(254) in Lake Luoma under different hydrological scenarios
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,.-"."‘ ‘F‘Ig 6  Spatial variations of the three components in Lake Hongze under different hydrological scenarios
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