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On the light absorption characteristics of colored dissolved organic matter in Lake Dianshan
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Abstract ; This paper focuses on the spectral absorption characteristic of colored dissolved organic matter (CDOM)
in Lake Dianshan, which is the source of Huangpu River in Shanghai. The relationships between CDOM and water
quality parameters, including chlorophyll a ( Chl. a), turbidity and chemical oxygen demand ( COD) were investi-
gated. Spectral absorption shapes in different bands were studied to find precise S values ( absorption spectrum
slope coefficient). The results show that absorption coefficients of CDOM are not high, absorption coefficients at
355 nm range from 6.95 to 10.28 m™" and absorption coefficients in the south lake is higher than that in the north
lake. Corrections of CDOM and water quality parameters are not high, which show that CDOM mainly comes from
urban sewage and industry wastewater. Spectral absorption coefficients of CDOM in the bands from 300 nm to 500
nm exponentially decrease with wavelength increasing while decrease linearly after 500 nm. The S values in the
bands from 300 nm to 500 nm changes from 11.7 wm ™' to 14.8 pum~'. Absorption coefficients after 500 nm de-
crease 0. 0021 m™' per.

Keywords: Colored dissolved organic matter;spectral absorption coefficient ; Lake Dianshan

A O] AP (colored dissolved organic matter, CDOM) , M PRI 4 5, B AR , H IR RS W5
— BRIV, T SRR R R P AR T KA R B AR A AL R Y
IR e A B, RPN, LA SR G BERE D K A I 45 5 F i
(G B IR 4 3 a T, 2 UK (I, 0K (0 328 S -4 3 a 3 RS A, K
R 8 R ST L.

VELLBIAL T BV B, 2 BHEKIROR P, EYEROK EE N ORWIK. T ORI QB AR N, N2 vE

« PUTTRIZ 2004 AR E R LU B H (04DZ12028) . 2006 - 05 —29 W fE ;2006 — 09 — 06 Y&k, KB,
24,1983 4 ; E-mail ; songlingling21 @ yahoo. com. cn.



RIS R &7 5P A 0 5 ROk 251

L3080 PR L SR BB A5 B S B L B K SR S AL, TR R B AR B, KR B SR B . A
SCUATE LI 7K ) CDOM S5 4, B s R LR JLAS I T R (1) JE L) CDOM. f) 9 JBE 145 [1] 73
AL ; (2) CDOM [l 2 BRI 2R 3R a( Chl. a) \COD (JtREE /K B RO M AH S 5 (3) CDOM St i
OB AR AE .

1 LT %

1.1 SRAFE R E] F0 s A

2006 43 J 3 HEZERE LA 119 A s HEFT T RE S IR EESTHT
RIS B LI 1. FrP R A 1 R YE I, 2 B VA e b3 5 SR A
10 1112 Fi1 14 2 3 L) 3= 2mA A 115 7 21 11 RAE s L T
IR, FAR A SR LIRS A
1.2 CDOM SiZ IR R #fn K ik RS BN EF %
1.2.1 CDOM #y i ok 2 % SR H UV 2401 23560 B T E 38
I BT HENE IR (CF/F) JE KRR RIOLEE SRR AR (1) St E s 24

120°55' E 121°K

31°10N

NOL1E

? d
PR R 3 3
a (A'") =2.303D (A)/r (1) s e
S a(h) K A AR TE SR E (m ™) L D(A) KIS
R (. [ 1 BE 50 S
T IR TSR AL R T A 2 bt e DA RIORIRNCR
TR E ™ Fig. 1 Spatial distribution of

samples in Lake Taihu

a(A) =a (A')—a (750)A/ 750 (2)
X, a (A) WRIEEHR N AR RICRE (m™ ") 5 a (X)) R A AR E IR B (m ™ ") s ik
K (nm).
F T CDOM (3¢ J8 TGk BT A , B G J7 52 HH 355 nm (%% 375 nm 253 K AR AW R BOKR 2R
CDOM ¥ Ji. T )5 AHGARBFSE HeAe , A9 SC LA 355 nm AL A% i 2R 40 CDOM (i 2.
1.2.2 Ak R AH MR a RAOGEEIIE, B 5EH] 0. 45 wm AL 2T 2k 38 B uE K RE , SR )5
80% (TR R H, 5 J5 FH ) UV 2401 406 RE I oM I B 5. s SR A WGZ — 1 305 i 24X
WE. COD SR T 4 4 ok I it
1.3 S EMItE
TRZWFFE W], CDOM X 500 nm LR i ) e Yo 3 AR [ 52 BUHE BORE 0 (9 M3 , Bricaud ) 75 1981 4F4
AT R
a(A) =a (X)) exp[ S(A-2)] (3)
X, a (1) & CDOM M R4 (m™ "), A BPK (nm) | A RS HPK (nm) , —fEH 440 nm, S JE1
BOREUIE RR SR, 54 AT A R TCE, T 54 G it L B 6. oAb, R ATk B
B AR R RI S (R[], 8 5% R e 2 i BEAE R 300 — 500 nm, 15 5% J 300 — 700 nm 5 55 14 FHl.
T RSBV AN AFEG S B, A SCHFSE T 7E 300 — 500 nm 501 — 750 nm Fl_F A 8 A i B i ) fie /) — 3
VEHEATHRZ LA 1Y S 1.

2 HR5

2.1 CDOM 93t IR W4 440 CDOM == 815 70

B 2 25 1T & RAEuh . CDOM (B G e 2R, rln 0 mT 260, 4% 5 6k W i ity 48 S 00 0 e 8 A — &,
AN BEW SR FU A, 78 R WL SE ANLT S0 B B I S AR /N A 750 nim BRFSIT AY AT 2T A0 B 5 A )
F 0.

(& 3 & 19 AR R IR AR TE 355 nm I KA W I 2R B0, SE X R 4k 8. 84 m ™! YL 7E 6. 95 -



252 J. Lake Sci. (#1:6#5),2007,19(3)

10.28 m ™", #%FF Tamiami [ ! a(355) 149 33.7 m ™", Orinoco JH[ 3 [ a(300) {4 22.6 — 57.3 m ™", Surumoni
I a(300) B 14,7 = 1511 m ™" ALHI3E L9 CDOM ¥ B I A .

WEAh MR B 3 MSCR B /N AR R X R T 46 14 5 55 =2 A1, At a5 K R (9 MR e 2 B X T8 4L IX
B AEWIAL I BR T 58 10 A s Fe K2 Ak, oAb RAFE 55 0 ' ZR B8R L /N, Ui BH BT B X ) CDOM ¥ J3 15
TFHILIX.
2.2 CDOM My3EiERIG R F EMH4%E a HEF COD Z EIMX &R

CDOM REfE MR 48 AN Ik BE (9 7T IO, 72 SR AN E A DO G, S 2 R 38 R . N T
5T X U LA R R A £ ) CDOM IO T 34T LA, FR 52 10 CDOM YGRS i R A EZE A &R, 4 5%
HBS(4) R (5) Wil B4R 2% a SR TARMEALAL BT, SR J5 HEA T AE ek 04

39 11

a(355) (m' ')

Wl AR (m )

- 5 S T R S T
- S, — N M IO O~ 00O~ NI O~

RAE L4 5

300 100 200 51804 700
W% (nm)

2 CDOM M i i £ Bl 3 ANFRRAEEAE 355 nm Ab I R KL
Fig. 2 Spectral absorption curves of CDOM Fig. 3 Absorption coefficients of 355 nm at different samples

a” (X)) = a (A)/ a (440) (4)
1, a (440) J2 440 nm AR RE 0 (X)), a™ (N) 5300 AR R I A A B R S R BRI T AL IR AL 2R 4K

g GG [XG-C) (s)
T T 19 -1

S, € R AR ALK FRHERE € (i = 1,2, ,19) S 19 ARbE MUK FRve BE P S, R AUK
JBHC J3E 4 s o B 22

0.6 0.6
0.4 0.4 ¢
0.2 F 0.2
S & L\l N M
8 W&
D K030 fi( 500 600 700
= -0 23 PO 400 500 600 00 z -
’ -0.4
-0.4 F 0.6 F
0.6 -0.8 N
Pl (nm) WK (nm)
P 4 CDOM WAl Chl. a 354 22 8] 9 FH G &l 5 CDOM MZCRT COD Z [l AH 1
Fig. 4 Correlation between absorption coefficients Fig. 5 Correlation between absorption
of CDOM and Chl. a concentration coefficients of and COD

Kl 4 7R T CDOM WEH R BAN 19 ASRAE SIS R a BUASCIC AR, AT, I R RS AR a 1Y
AR FRBAR/N 15 420 - 440 nm F1 450 — 575 nm {5 [F N A FIOC R B0 002 0.4 F110. 4 7247, HoAb i Bl A AH



RIS R &7 5P A 0 5 ROk 253

KARBARNE B EAAFEMISCNE, RO T e AR 3 1L W P i) CDOM. S BORIEUN P2 A 19 11 B [
St 0 T I 3 ) R S B P A 30 95 7K N T K

5 KB T CDOM WS R B COD 2 Ja] fAH DM fie e 2 75 450 — 600 nm P K FEl N, AHOC R EL7E 0. 3
ZeAn AHSMEA . AXE T4 ER a Al COD, CDOM 5tk JE i AR SRR (8 6) Rl 27 600 nm Z ),

HERBGEEN T 0.6 - 0.7, HE—EM ALK
0.8

0.6

0.4 f H“MWwﬁq
o 0.2 F
! oﬂhﬁﬁ#m .

™-0. 2300
0.4
0.6
-0.8

-1

—&— 300-500nm —— 501-750nm

—B— 300-7500m

40( 500 690 700

FR R

S

Wt (nm)

SR 255
B 7 ASTR] I B YT B 45 1 S {H

Fig.7 S values of all samples in

Fel 6 CDOM W g Fitisk B2 22 ] (AR GG 2=
Fig. 6 Correlation between absorption

coefficients of CDOM and turbidity different bands

2.3 CDOM B3 BR U 4k

HE U E %) 300 — 750 nm 3 B3 FEl (¥) CDOM Fry W i 22 4082 5% (3) 1479004, 45 3RS [l i B L g R I
FRESH S (E 7). 550, (1) R —Bs RRMKIEFE AR S 2580k, SR A2 3.10 pm ™.
300 — 500 nm 35 [l A S AR KGR 11.70 — 14.80 pm ™", 3K 13,15 um ™' ;500 — 750 nm 3K S {4
AL 10. 30 — 13.20 wm ™', SFH4 11,68 wm ™' ;300 — 750 nm 5 A S {HAS (LG E R 10. 4 - 13.30
pm ™ 11,81 pm 'L (2) Davies-Colley™ % it # 5 4 J§ e i M 22 AR B 12 A P9 il 9 /K 3 o A 7
FE, RS MHASLA K, 4424 18.7 wm ™. Markager ' K2t S0 HCHE #4759 45 31, MoK IIARY S e
10 - 25 pwm ™" 22 fal BRI 17,7 pom ™' ARGETEANIFSE, BE 1K R 8 8 TG S (B AR, (3) 300 -
500 nm i [ A S (EANTKIZ AR BIFSE S BRI K 77 280 — 500 nm {561 P14 S {f 14. 37 wm ™' HE3E. (4) 300 -
750 nm JEE I EY S {EH1 501 — 750 nm (% S {EAEXT T 300 — 500 nm 35 [ AT S (BRI, 1 H =% L AR,
BANGRE b BT S5 — B, HR R AR B B AY S (85 T s D B S {8, e BERN 4 i Be i S (B BF Ho A
PEE. XL R (3) FUR G 4 AT R IR, B i K3 i S (A5 1.

1. 00 o rocr e — : . 1. 00
0.95 F 0. 95 F‘W
0. 90 W 0.90F
0.85 F 0.85F
= 0.80 | A 0.80F
075 0.75F
0.70 F 0.70}
0.65 0.65}
e e e e e e e
REE £ TE R

—— 300-500nm —%— 501-750nm —8— 300-750nm

Pl 8 NI B AR AU A e 1) R

Fig. 8 R*from exponential fitting in different bands

—8— Rl —O— AthG
9 501 - 750 nm JE ARG %Y R
Fig.9 R* from different fitting method in 501 — 750 nm

TN R (3) TEAR TR BOE AL ARG B T H R A 4k i R (11 8) , 5 R WT: (1) £E 300 -



254 J. Lake Sci. (#1:6#5),2007,19(3)

500 nm I [ Y AS [ RAE AR Y R 22 0AR /N #0363 T 1, e/ IMELIE: 0. 9794, ERAFE ML Bu N 19 S (A
R A, 20 (3) LA R B, ARtk BEE R 9 nT LA (3) ik CDOM 1yl k. (2)501 -
750 nm i B AU [RERBE 5 A R? 22 IAR A, 1 FLHL A, e R AR SF 8 A SRAE AR 0. 8708 , e/ MEJZE S 6
A REE ALY 0. 6628 , YL T FEX A I BEIE FE P S (E R AT, MO R BON A8 B0 AL A DL I BEVE I I AN g
ISR (3) ik CDOM FyMOEEHIZE. (3) #4300 — 750 nm P BEJG R A 9 R AR R4, #B7E 0. 90 247,
TR SRAE s 22 T ) R B AN, e R AE AN/ IME 22 50 A7 0. 081, il T 7R 84Nk BEYE BRI 19 S (B A
—EM A HEE, 52 501 — 750 nm 3 [ P A UG R B MBI

&9 XF 501 — 750 nm I B3l A 6335 i 2R ML & R Bl & 0 TR EE P4, BT B P DL A
XEFIRBA A, AL I R SR, 76 0. 96 J R A, U 3t Fe s/, gF— 2B UESE T 78 501 = 750 nm
JEFE AASRE I FR 2R (3) #5318 CDOM g IR WO 335 R 2%, T LI 2Rk Bk I A - A TEHE R, a
(X)) 7 a (Xy) R FEAERAELAE RIS A3 7B R4 0. 0021 m ™" BPEK AR 1 nm, CDOM f IRk 5
Bomi/ 0.0021 m ™',

3 &t

(1) FE LKA CDOM I RO =, V440 8. 84 m ™' 7 355 nm i K Ak 19 W i 32 Hi0e 1k 3 il 2
6.95-10.28 m ™", H. g [X W 15 TAL X

(2) CDOM W W Z BRI 425 a I COD AYASC R /DN, 55 b BE A AR S PR RS J, UE WIS 7K Hh B9 A WL 3=
TR 1 TIRAR AL 1 V5 K A LR K A HE

(3) CDOM M Wi th 287 300 — 500 nm 5 [ P Bt 25 K A 388 o S22 4 BIGE8 ek, B3 500 nm 22 Ji5 12 28 ik
VBl 5 7 300 — 500 nm 5 Bl AR SR B BZEARPR S 78 11.7 - 14.8 pm ™' R /M 0. 979, S {E 1K AR 5
7E 501 —750 nm % B 36 [ % K 4538 1 nm, CDOM [ Uk 22 3508/ 0. 0021 m ™'

4 S 30k

[1] Kirk JTO. Light and photosynthesis in aquatic ecosystem. Cambridge: Cambridge University Press, 1994.

[2] Rochelle2Newall E J, Fisher T R. Chromophoric dissolved organic matter and dissolved organic carbon in
Chesapeake Bay. Marine Chemistry ,2002, 77.23 — 41.

[3] Bricaud A, Morel A, Prieur L. Absorption by dissolved organic matter of the sea (yellow substance) in the
UV and visible domain. Limnology and Oceanography, 1981,26.43 — 53.

[4] Keith DJ, Yoder J A, Freeman S A. Spatial and temporal distribution of colored dissolved organic matter
(CDOM) in Narragansett Bay, Rhode Island ; implications for phytoplankton in coastal waters. Estuarine,
Coastal and Shelf Science , 2002 ,55.705 — 717.

[5] Green S A, Blough N V. Optical absorption and fluorescence properties of chromophoric dissolved organic
matter in natural waters. Limnology and Oceanography, 1994,39.1903 —1916.

[6] Battin T. Dissolved organic matter and its optical properties in a blackwater tributary of the upper Orinoco
River, Venezuela. Org Geochem, 1998 ,8.561 — 569.

(7] Hhoete, HARDF 5. AR CDOM WEISOG T i 52 ma 28 5 S 800 2. Wi #12%,2005,17 (2) 1 120
- 126.

[8] Davis-colley R J. Absorption of light by yellow substance in freshwater lakes. Limnology and Oceanography ,
1983, 32(2) :416 — 425.

[9] Markager W, Vincent W F. Spectral light attenuation and absorption of UV and blue light in natural waters.
Limnology and Oceanography, 2000, 45(3) .:642 — 650.

[10] skizbk, ZeA5m a5, AT SR 5 | g5 R0 T80 DXAT (0l 38 AT AL B Wi 2 5 e e k. PR+, 2005, 26
(2):142 - 147.



