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Abstract: Based on excitation emission matrix spectroscopy ( EEMs) technology combined with the parallel factor analysis
(PARAFAC), and UV-vis spectra, we analyzed the impact of seasonal variations on distribution and spectral characteristics of dis-
solved organic matter (DOM) in Zhoucun Reservoir. Results showed that the concentration of nitrogen and organic matter exhibited

significant seasonal differences, and the reservoir has more total nitrogen and less total organic carbon in winter. The a,s, and a;s5
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in summer and autumn were both higher than those in winter and spring, which was consistent with the changes of organic matter.
The E3/E4>3.5 showed that the fulvic acid accounted for the majority proportion in DOM; the concentrations of fulvic acid in sum-
mer and autumn were higher than those in winter and spring based on E2/E3. Moreover, the Sy>1 indicated the DOM exhibited
autochthonous characteristics. One humic-like substances (C1), one fulvic-like substances (C2) and one protein-like substance
(C3) were identified by PARAFAC model, and there exhibited significantly correlation coefficient in C1 & C2 & C3; Total fluo-
rescence intensity and the fluorescence intensity of each component exhibited high concentration for summer and autumn and low
concentration for winter and spring distribution characteristics. Total fluorescence intensity and the fluorescence intensity of each
component exhibited significant seasonal difference. The DOM exhibited strong autochthonous component characteristics based on
BIX and HIX indexes; Principal component analysis showed that the spectral characteristics exhibited obvious difference in the
whole year, and the DOM spectral characteristics of summer and autumn are similar, and the DOM characteristics of water in win-
ter and spring are similar. Moreover, the C1, C2 and C3 exhibited significantly correlation coefficient with DOM indices (FI, B/
«) and dissolved organic carbon. Those three components and water quality ( dissolved total nitrogen and dissolved organic carbon)
of overlying water could be connected with spectral characteristic by nonlinear multiple. From all the results, it could contribute to
explore and control the organic carbon pollution sources for the managers of Zhoucun Reservoir in the future.
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Fig.2 Characteristics of distribution of dissolved organic carbon(DOC) in Zhoucun Reservoir in different seasons
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Fig.3 Characteristics of distribution of TN, DTN and TOC in Zhoucun Reservoir in different seasons
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Fig.4 The a,s,, a;s5 and Sy values of DOM in overlying water of Zhoucun Reservoir
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Fig.9 Seasonal variations of fluorescence intensity of DOM in overlying water of Zhoucun Reservoir
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FME BRI K DOM ) 1A B GE S0 5, 5 BIX S50 S 48 0h— Tl WO S, 94538 4k 3
W4 5 5 BT RS A B BT SEE L AT DOM (19 HIX<4, ¥ 555 5\ KT 3 B0 903 86
45 S — 3. RIRIZE A5 T] HIX 925 5 5% (P<0.001) , W1 R R 24 ST B LK1 DOM A Bie £ 2 5.



1352

J. Lake Sci. (#1:6#%),2019,31(5)

B R R (B o) BB TR AR ) DOM FE#E 4 DOM v T o B L8], 2 3 A 7K 44 A 3% vk 1) B AR Al R
Rk Bra 4343 7E0.80~1.05 Z [ (8] 10¢) , B KT LA BBk & FRES Y B o NTEAE B35 2 5 (P>0.05)
A, Hoft 4% 745 IS 771 B 25 5 (P<0.01) .

1.10

2.0

1.10

Losk @ P sl (b) ) .E“v N Losk © :gi
- S L ARG W
] 0-90 _...AA *‘A‘.A v T 14 , .$€- v . _— el .?i :v -

90 ..:. A" ) :ﬁ% 4 :' l.. . :gz 0.90-.:;;:{ X v

o8k Tew T :%§ 121970 = mgis == Ciﬁ (RS

ogol— o+ i T, ] SrE— S ] R S S S—

16 17 18 19 20 16 17 18 19 20 16 17 18 19 20
FI FI FI
10 JARK BEA R Z=35 IR 3K v DOM [ FI-BIX \FI-HIX Il FI-B: o 5370
Fig.10 FI-BIX, FI-HIX, and FI-B:«a distributions of DOM in overlying water of
Zhoucun Reservoir in different seasons
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Tab.3 Correlation analysis of DOM indices-water quality parameters and three

fluorescence components of overlying water in Zhoucun Reservoir

s ass  SUVAy, SUVAy, FI BIX Bia HIX DTN pocC
cl 0.772*  0.672 -0.314™ -0.560" -0.559* -0.550"" -0.432~  0.070 -0.343** 0.893*
c2 0.634"  0.496™ —0.315" -0.644* -0.192  -0.381"* -0.324"  0.455* 0.078  0.771"
c3 0.817* 0.747* -0.323" -0.500" -0.724* -0.324*" -0.204*  0.285™ -0.610" 0.867*

s FORAE 0.0 ACFAE TR (RUR) 5+ FRAE 0.05 /K FAHE B (WUR).
R A DI GRS B BOK B2 S ]

Tab.4 Multiple linear regression for DOM indices-water quality parameters and fluorescence components

B Epx FE A% AHIE AL
C1=0.376 ay5,~0.176 a355—0.114 SUVA,—0.032 FI-0.299 BIX+0.514 DOC+1882.25 9% 0.877"
€2=0.964 ay5,~0.479 55—0.437 SUVA,q, +464.59 9% 0.654
€3=0.518 a,5,~0.287 SUVA,4—0.363 FI+1258.55 9% 0.829 ***
DTN=0.307 FI-0.301 C3+0.305 HIX-3.34 96 0.576*
DOC=0.155 C2+0.094 C3-0.345 SUVA,g+ 0.474 a,5,~0.147 FI+3.41 9% 0.910*

s FRAE 0.001 AKFARSEHE L (XUR) 5 ¢ FIRTE 0.01 AKEATRNE B (WU ) 5 + FRAE 0.05 /KA M 235 (X
).

2) ARSI RIIBAUR (C1) (A IR (C2) M2 H (C3) 25 1 Fh. 3 Fhaeibal 7 BA 2 1Y
HRAE (P<0.01) s DOM G HEE 5 BE LA K A8 A0 DO BEAFAE 135 B0 2= 1 PR 25 57 (P<0.001) 5 455 =45
FHIEFEEL FIBIX LK HIX 1582 F R K B EEDKOK R DOM BAT LA R JECA 3 AR FE AL 45 5

3) PCA Jp 47 /R R K PETTRRY) L AK DOM SRR 245 22 5 W1 e, 9 HL414r C1,C2 #1 €3 5 DOM
FFIESEL (assy SUV Ay HIX FIBIX) U BOKFZH(DOC) 77 18 . 25 HI G HE (P<0.01) 5 2504k a5 43 #r
REMEAR L M TR 2 20 43 Rk BT (DTN Al DOC) 2B 1.
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