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Distribution and Seasonal Variations of Chromophoric Dissolved Organic Matter

(CDOM) in the Bohai Sea and the North Yellow Sea
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Abstract: UV-Vis spectral data and a fluorescence excitation-emission matrix ( EEM) was analyzed for the surface middle and
bottom layer water samples from the Bohai Sea and North Yellow Sea in April August and December of 2016 and February of 2017.
Distribution characteristics influencing factors and seasonal variation of CDOM in the study area were investigated. The results
showed that the horizontal distributions of CDOM are similar in different seasons showing a characteristic of high levels near shore and
low levels in the offshore region. Strong correlations were observed between value a( 355) and spectral slope S,;5.s indicating that
CDOM is significantly affected by land input. According to the vertical distribution the CDOM level is the lowest in surface seawater in
summer due to strong photo-degradation. In February controlled by primary productivity the lowest level of CDOM was found in the
bottom seawater. From April 2016 to February 2017 the content of CDOM first increased and then decreased. lIts concentration was
highest in December. Seasonal variations are mainly controlled by land input and on-site production. According to analysis of the
spectral slope S,;5,0s the average molecular weight of CDOM in winter was smallest in February which was mainly related to the
drastic reduction of land-based input at that time. The strong photo-degradation in summer resulted in a small average molecular weight
of CDOM.

Key words: chromophoric dissolved organic matter ( CDOM) ; UV-Vis spectral; excitation-emission matrix ( EEM) ; parallel factor
analysis; distribution; seasonal variations; Bohai Sea and North Yellow Sea
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Fig. 1 Schematic map of the sampling sites
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Fig. 2 Distribution of CDOM in different seasons



3 : ( CDOM) 1201

() 2 CDOM
Fig. 2 Distribution of CDOM in different seasons

a(355)  S,r500s CDOM
CDOM
CDOM
CDOM
CDhOM
CDOM
2.2 CDOM
1 CDOM
CDOM
CDOM
. 8
» N CDOM
. DOC CDOM
3 2016 12 )
Fig. 3 Salinity distribution of the surface layer in December 2016
CDOM
a( 355) S 75205
CDOM Ss75.205 CbOM N
CDOM . CDOM . DOC .4
CDOM 12 NN CDbOM

CDOM CDOM



1202 40
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Fig. 4 Correlation between values of a( 355) and S,;5,9s in different seasons
1 a(355) « Sy5205~ Sasoan0~ Sp~ DOC
Table 1 Statistics of a(355)  Sy5005 Sisouo Sr  DPOC  and TFI in different seasons
( -)
a(355) /m~! 0.565 ~1.057 0. 768 0.557 ~1.131 0.763 0.537 ~1.238 0. 786
2016-04 275295 0. 022 ~0. 025 0. 024 0.021 ~0. 025 0. 024 0. 020 ~0. 026 0.023
S350-400 0.010 ~0.016 0.013 0.009 ~0.018 0.013 0. 009 ~0. 021 0.013
Sk 1.54 ~2.34 1.85 1.39 ~2.27 1.87 1.25~2.39 1.83
a(355) /m~! 0.300 ~ 1. 744 0.833 0.543 ~2.350 0.872 0.537 ~1.371 0. 860
201608 S175205 0.014 ~0.037 0.030 0.018 ~0. 036 0. 030 0. 020 ~0. 037 0. 028
DOC/mge1.~" 0.02 ~8.19 3.13 0.25 ~11.10 3.45 0.31 ~7.94 3.39
/RU 0.13 ~1.04 0.430 0.17 ~1. 06 0.44 0.17 ~0.90 0.41
a(355) /m~! 0.748 ~ 1. 602 1. 034 0. 688 ~1.515 1. 054 0.701 ~1.814 1. 082
275295 0.019 ~0. 030 0. 026 0.016 ~0. 030 0. 025 0.015 ~0. 031 0. 025
2016-12 S350-400 0. 005 ~0. 051 0.022 0. 006 ~0. 060 0.019 0. 004 ~0. 060 0. 020
Sk 0.58 ~4.23 1.44 0.50 ~3.62 1.62 0.67 ~4.22 1.53
DOC/mg*1.~! 0.49 ~25.30 7.01 0.34 ~20.76 5.50 0.34 ~21.76 5.78
/RU 0.18 ~1.11 0.42 0.19 ~0. 88 0.42 0.18 ~0.88 0.42
a(355) /m~! 0.111 ~1.955 0. 627 0.119 ~3.079 0. 626 0.142 ~1.764 0. 565
201702 275295 0.017 ~0. 067 0.032 0.016 ~0. 055 0.032 0. 023 ~0. 044 0. 032
DOC/mge1.~! 0 ~38.35 18. 61 0 ~40.93 17. 65 0 ~38.95 6.97
/RU 0.15~1.49 0.470 0.19 ~1.35 0. 45 0.21 ~1.41 0.47
2.3 CDOM  DOC DOC CDOM
CbOM  DOC 20%  70% * 5
DOC
o 2.4 CDOM
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Fig. 6 Two fluorescent components identified in August

2016 by the PARAFAC model
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Table 2 Fluorescent component characteristics of CDOM in August 2016
E_/E, /nm ETE )
/ /nm
( Peak T) )
Cl 230 ~235 275/330 ~350 27252/53 402303 5% 128~34
T
€2 250 300 ~320/450 ~460 LV;AUVC <260/440 29 31 ~33

<260/448 ~480
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Fig. 8 Four fluorescent components identified in February

2017 by the PARAFAC model

C3
a( 355)
CDOM
CDbOM CDOM
2.5
4
7 PARAFAC 2016 12 5
Fig. 7 Five fluorescent components identified in December
2016 by the PARAFAC model . 9 4
. Cl. 2 CDOM a( 355)

(R =0.95) . Cl. C3 )
0.26 (2. (3 0.41 a( 355) (2 )< < <



( CDOM) 1205

3 12 CDOM

Table 3 Fluorescent component characteristics of CDOM in December 2016

E /E, /nm E_/E,( ) /nm
uvce :
Cl <240/350 ~ 440 <250 (305) /412 ~420 29 32 34
. .
Cc2 240 ~260/400 ~ 460 uva (‘Peak A): 230 ~260/380 ~460 1 28 30 ~32
o <230/310-350; ((Peal T) : ; 225 ~230 -
275/320 ~330 ; 275/340 ~350
. UVA :
C4 260 ~280/475 ~510 250 ~295/478 ~504 29 31 ~33
C5 260 ~275/290 ~305 (Peak B) : ' 270 ~275/304 ~310 1 28 31 ~34
4 12 R
Table 4  Coefficients of correlation ( R?) between different fluorescent components in December 2016
Cl C2 C3 Cc4 C5
Cl 1
C2 0.961 8 1
C3 0.413 0.3138 1
C4 0.9407 0.977 8 0.2901 1
C5 0.0599 0.0189 0.1739 0.011 1
5 2 CDOM
Table 5 Fluorescent component characteristics of CDOM in February 2017
E_/E,/nm E_IE,( ) /nm
uvc :
Cl 255 ~260/445 ~ 460 <260/448 ~480 29 31 ~33
230 ~233 uvc
Cc2 280 ~ 320 /340 ~ 420 <250 (305) /412 ~420 29 32 34
( Peak T) : .
C3 230 273/330 " 225 ~230 275/330 ~350 1 28~34
(12 ) 9
I N
3 4
6
9
9 CDOM CDhOM
Fig. 9 Seasonal variations of CDOM in the Bohai
Sea and the North Yellow Sea
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