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Temporal and Spatial Evolutlon Characteristics of DOM Spectra 1n Sed,lm'ent

Interstitial Water in Typical Zones of Baiyangdian Lake <« 74
ZHOU Shi-lei, CHEN Zhao-ying, ZHANG Tlan na “/HANG Zi-wel, SUN Yue, YAO Bo, CUI jian-sl}eng,
LI Zal -xing, LUO ,Xlao L/ & ,.r""f ._,n--"" ! i d L=

(Poll-utlon Prevent‘lon Biotechnolog gy Laboratory: ‘of '.H'(;bei Pr();lipc.e » School of Enviroumental Science and Engineering, Iflehe‘i uUn.iversit}';j
of Science and Technology, Shijiazhuang 050018 China 4 & - '

Abstract ; The sources and distribution of dls%olved orgamc matter (DOM) in the 1nterst1tlal water of Baiyangdian Lake sedime were
analyzed u%lng the Sltraviolet-visible absorption spectrum ( UV-vis ) method and three-dimensional excitation emission matrix
flubtedcerice spectioscopy-parallel factor analysis ( KEM- PARAF_AC) Results showed that the DOM concentrations and molecular
weighit Weré significantly higher in summer than in spring -anﬂ'le-tutumn, based on a,, and E2/E3 values. Three protein-like substance
(Cr, CZ.,“‘ and C3) and two humic-like substances (C4, C5) were identified with the PARAFAC model. Moreover, protein-like
substanCes accounted for the majority of DOM, reaching (63.56 + 16.07)% . Total DOM fluorescence intensity, the fluorescence
intensity of each component, and the relative abundance exhibited significant spatial variation among the different functional zones in
Baiyangdian Lake. Protein-like substances were mainly found in the breeding area, whereas humic-like substances mainly occurred in
the natural area. The high BIX, FI, B8: «, and low HIX indicated that DOM in sediment interstitial water exhibited low humification
and highly autochthonous characteristics. Moreover, the perfect regression equations between water quality and the fluorescent
components could provide a useful reference for managers aiming to protect the ecosystem of Baiyangdian Lake.

Key words: dissolved organic matter ( DOM ) ; interstitial water; UV-vis spectra; three-dimensional excitation emission matrix

fluorescence spectra; parallel factor analysis; Baiyangdian Lake
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Fig. 4 Three-dimensional fluorescence spectra

of sediment interstitial water at sampling sites
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R.UFI(0.47 +0.25) R. U, A XF F B My (29. 42 +
7.10) % F1(21.69 6. 11)% . %G5y C3 5
SRE R AARIX > ATEIX > A TG X > iRiFX >
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A D AR TG DCRIARIFIX 5 FR5H X 2 GH 5 C4 A XS
F AR, BN T B AR DRI X SR X 28640
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Fig. 7 Correlation analysis among the fluorescent components and fluorescent indices of DOM in the sediment interstitial water of Baiyangdian Lake
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Table 2 Regression analysis of DOM fluorescent

components and principal components

TiH [EE 5 R?

e PC1=3.62C1-1.23C3 ~4.28C4 ~0.38 06
PC2 =7.65C5 -2.83C4 +0.39C1 -2.30 g7

e PC1 =5.58C4 +2.52C5 -4.45C1 -0. 67 .97
5% ?

%= PC1 =5.58C4 +2.52C5 -4.45C1 -0. 67 .97 ™
PC2 =4.85-1.71C2 —-4.08C3 -4.55C4 .98 ™

Ao PCL=4.20C4 +2.62C5 -3.82C1 -0.02 .96
n

0
0
0
P2 =4.85 —1.71C2 —4. 08C3 —4. 55C4 0.98 "
0
0
0
PC2 =4.29 -0.89C1 -0. 68C2 -2.72C4 -5.87C5  0.99 ™

1) wex F/RTE P <0. 001 /KB 2EHI K
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] Fig. 9 Principal component analysis of sediment interstitial water in Baiyangdian Lake
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Table 3 Regression analysis of DOM fluorescent
components and water quality parameters
WiH =5 R?
TDN =17.64C4 -3.53 0.42™
#2 NOy -N =0.58C4 +0.08C1 +0. 34 0.32"
NH, -N =20. 56C4 -5. 12 0.41™

TDN =147.28C3 - 181. 28C5 +2. 55C2 +6. 07 0.41*
K7 NO; -N=1.05C4 +0. 10 0.67 ***
NH, -N =24.40C4 -3.21 0.38 ™
TDN =31.61C4 -5. 02 0.50 ***
kZ NO; -N=7.77C4 -2.17C3 -4.08C2 +3.10C1 -0.73 (.37 ***
NH, -N =44.27C4 -9. 19 0.52"
TDP =0. 18C5 +0. 02 0. 66 ***
TDN =23.24C4 -3.52 0.42**
sy NO3 N =1.26C4 - 1.38C2 +1.31C1 0.15*
NH, -N =28.33C4 -5. 58 0.40 ™

TDP =0.27C4 +0. 02 0.10™

1) « FORTE P <0.05 K FBEMK, w FRTE P <0.01 KF-BEHM
K, wnr FARTE P <0.001 /KB A~

JE WS TR, 5 K ETURY E BK DOM
() 3 A FEAEAR — 20 A4 18] 1, DOM AR AR X ik JiE
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