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Abstract ;: Water samples were collected from the Yellow and Bohai seas during November 2013 and the chromophoric dissolved organic
matter (CDOM) and nutrients concentrations were investigated, including their composition, source and distribution characteristics.
CDOM was analyzed by excitation-emission matrix spectroscopy ( EEMS) in combination with a parallel factor analysis (PARAFAC).
Three terrestrial humic-like substances (Cl, C2, and C3) and one protein-like (C4) substances were identified. The three terrestrial
humic-like components had a similar horizontal distribution, decreasing from inshore to offshore. The protein-like component, showed
higher values for both inshore and offshore areas in the Yellow Sea at the surface layer and the middle layer of the Bohai Sea, while in
other layers it had a similar distribution pattern as the terrestrial humic-like components. In the Bohai Sea, the dissolved inorganic
nitrogen (DIN) concentration showed a decreasing trend from inshore to offshore areas and the concentration of dissolved inorganic
phosphorus (DIP) gradually decreased from the Caofeidian coastal and central areas to other adjacent areas. The dissolved organic
nitrogen (DON) showed an increasing from inshore to the central area of the Bohai Sea. DIN and DON were higher in surface layer
than in the bottom layer and for DIP this was the opposite in the Bohai Sea. In the Yellow Sea, DON concentrations showed a
decreasing trend from inshore to offshore areas. DIN and DIP had higher concentrations at inshore areas in the surface and middle
layers, while in the bottom layer they had higher concentrations in offshore areas. The vertical distribution of the DIN and DIP showed
higher values in the bottom layer than surface layers and for DON this was the opposite. These results also showed that the
concentrations of DIN, DON, and DIP in the Bohai sea were overall higher than the Yellow Sea. A discriminant analysis was performed
through redundancy analysis ( RAD) of these water quality parameters, including the four fluorescent components, an absorption
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coefficient (asss) , chlorophyll a concentration, conductivity, dissolved oxygen (DO) , dissolved organic carbon (DOC), DIN, DON,

and DIP. The RDA indicated that the four fluorescent components are mainly affected by terrestrial inputs. DOC was affected by both

terrestrial and marine sources but terrestrial inputs were the major contributor. It was also indicated that the DIN concentration was

affected by terrestrial inputs in the Bohai Sea area and by both terrestrial and marine sources in the Yellow Sea. DON concentrations

were mainly affected by marine sources in the Bohai Sea and terrestrial inputs in the Yellow Sea. DIP concentrations were affected by

both terrestrial and marine sources in the studied areas.

Key words: chromophoric dissolved organic matter ( CDOM ) ;

analysis; redundancy analysis; Yellow Sea; Bohai Sea
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(Jobin Yvon, France ) ¥4 FE i 1) = 4 5 6 ETE ,
% % U K R 240 ~ 480 nm, % 51 K D50 ~
580 nm %k%ﬂﬁ#ﬁ%ﬁiﬁﬁs nm’ EWE%E’J@\
4yt E]4 0. 05 S,
123 43 a ;émﬂ“

FH")‘&)%E?&{W' FE M2k 2 ( Ch’l a‘)/El@/KBZ,
ﬁﬁé&ﬂﬁmﬂﬁﬁﬁo 094 mg-m **&r“ﬁs 87%
+9.84% . KRR GF/F TR ﬁiiﬂ%

__.

B u’%t}ﬂ JJn/\ 10 mI£90% F 75 7K }J&@ ﬁ%‘ﬁ

{7J<5F§E’J(A#EE§EF”?‘EX 24 h. H*FER@E?I em
AL, L 90% 1Y 79 B AR 2 LI, ]
LA AT WG TN i AL U AE 400 ~ 800 nm Ak ()
WOERE. PR a B i, L EAE R
At BRI TEREDE. HEEL630 , 647 . 664 . 750 nm AL
W G B (H % Jeffrey-Humphrey i J7 2 1 & Chl-a
(mg-m ) s>,
Chl-a =[11.85 x (Ey, — Eog) —

1.54 x (Eg, — E,y) —0.08 x

(Ego = Es50) 1 x V./(L x Vp)
Ao, v, RERBGR PR B mL, Lo @I
MBS, B em, V, R ad SRR B BORBL, BT R
L,E W
1.2.4  #EARATHLER IO E

SR FH v TR A S A 72 I 2 4 A AL ( DOC)

HF VR TR KRR i AR AR R 2 3R, ] Mult N/C
3100 B/ s 43 AT AR AR b B DOC ¥k B 45 U
E. ZAERIE RN 4 pg L' ~25 mg L7 IE

FHXT A5 e A 22 /N F 2%, J7 ¥/ TE 0,005
mg- L~ BESH 3 mol - L7 Y ER FRER AL S 5 FH i
Gl ALl AR 2 h A T LR, X i A

AR B BERE 1 R 300 pL, I 2 ~ 3 RECE

IfH.
1.2.5 IMRICHLA . WA HL RV i JCHLBERY
i)

U FE S A SRR 2 =R, B IR A sh bt
A (AutoAnalyzer 3 ) I 22 i fif JCHL A ( DIN) 1% fi
TCHLBE(DIP) , FH A o A7 1 4 S 1 Ak K B 5
T A7 20 (TDN) MBS #3008 F72 4h (NO, N,
NO; -N, PO;™-P) iy I FR (HR 4 EPA J573%) 2351k
0.003, 0.015., 0.024 wmol-L™", % % (NH, -N) (¥
KPR (0. 56 wmol+L™" N) 4 0.04 wmol-L~". ¥%fit
AHLA(DON) B AT . -
DON = TDN - DIN ", ¢
1.3 KO A e SRR 0 2 /L
FIFH Origin'8. 0 @dﬁ[:,H{)ﬂ F]iy SPC T%JCW
(TR Fe i hy TXT blt%f JH Matlab 746 Btk
B CDOM /=48 36 7‘1’: 7'615. ( EEMs ) il il ot
Delaunay Hﬁl ﬁ/ﬁﬁfj&ﬂéﬂ% F% EEMs ;=4 E’J%ET
g 2]
1.4 %Zﬁ‘lﬁ%ﬂ‘ﬁ | Py,
141 F{IN 7
I PARAFAC )W EEMs fif H7 1k B0 g
B 4y, 1% 53 B A A Matlab 7.6 H “ DOMFluor
toolbox™ T AR , il i 4% 25 /AT 15 HH 20 4 B8O HI 921
SRS B (Y 2 43R
1.4.2  JOCREMITR
WAL AT R MR RS 2] 1) AR L 43 A 9O
s ot AT .
I, = Score, x E_ (A,
FaV SN S
AT AR TR EE B, (A, ) A
AR IRRAELE,,, (A,,)
R KAH.
G P (total fluorescence intensity, TFI) Al
tﬁlﬁéﬁﬁﬂ?ﬁtmﬂp A AR IR

TFI = Zln
1
P, = I/TFI

P TR N B9, 1, N
SR

.-"

mas ) X B (A0
55 n PR R |, Score, HEE n b
n PR %

55 n FHEH I RS A

n RS 199



4504

i

Fl 38 &

A,
=

2 ZR5itie

2.1 CDOM KR IE M43 A
2.1.1 CDOM 562 73 B HAH

WX 2013 4F 11 H #8213 41FE 5 i =4k
DTG AT B T 0 M7, 769% XS L 200 H 4 Fh
PN (B 2) .3 R R EIEFE BT 55 (CL, C2 Fl
C3),1 MoAREH A S (C4), WK 1. Cl BRK
R PR B BAE 325 nm, &5 H BLZE 410 nm,

550
500
450

400

E/nm

350

300

250

250 SUIU 3 .%U 4[;0 450
550 :
500
450

400

Ey/nm

350

300

250

350 400 450

Eynm

300

XSG R e ML R C1 5 M g
0L, Bl DA g 2 VA Y5 2K G A I 41 43, 1. Stedmon %Y
FERE IR R 58 b & B T % 41 4> (250, 325/416 nm,
Stedmon %511 C4 2143 ) , I A A% 4 53 M Bili P 2
JEFE, Fellman 25 ik & 2 il U5 28 68 5 Jo 41
4. C2 BB IR KA 275 nm F1370 nm b3 H 3RAR
KA, B KRS 435 nm, 3% 5 3CHk [ 13,27,
29,30 ] IRIFFE 45 SRARARL, BN S J2 S AR IX A IR
AT LG IX CUE AR S 5 0 Bl U5 2 65 5l B 41 43 C3 1Y

550

500

400

En/mnm

350

300

250

400

350

300

250

450

550

500

450

400

En/nm

350

300

(d) C4

250

350 400

Ey/nm

250 300

450

El2 PARAFAC #£3]H &g CDOM B 4 A3 A S5
Fig. 2 Four fluorescent components of CDOM in the Yellow Sea and the Bohai Sea identified by the PARAFAC model
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Table 1  Fluorescent component characteristics for CDOM in the Yellow Sea and the Bohai Sea
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