W o% 5 4 mOR ¥ R Vol 9, Na 4
20054 7H JOURNAL OF REMOTE SENSING July, 2005
NERS: 1007 4619 (2005) 04 0387 06
Z3 FEH S N ﬁﬁ
KII TN AKERERABEYRE
EF R
EYKFER:
1 2 N 1
MIWE, RER S, EXEB
(1 R EB P BT, & M 510301 20 PEEEEE MM S5HHFRAT, L4 MK 210008)

W OE: Wik 20014 7HZE 20024F 12 XL T WA WIS e I8 K MR o A 8 T VA PR 1 O TRIR
R e R BRI R B et SEAEATIE R, BTl A58 ST 0 0046nm ™' (SD =0 0015, n =284), 53¢k Ay
0 0ldnm 2K, W REZ B TR ER) DOCSZ B K J5 12 T 6 I BB WU 5 56 6 A 4% 0 5 ¢ 6 3 BF 5 7K f
H DOC & i Z [ 2 REHERS &, DOCY 350nm YRR (a (350nm) )2 [A] 2 BL R A0 4R ¢ 3/, AR G fE A 3
0 673 (n=284); WIEHEE a (350nm) 2 MM RAMXF K G, HAHKAE N 0 497 (n=214); N 18 09 25 5 AT LA
B, APOER R H N E DOC & & 0y RIS AR X B, 1M 1 # R % W0l s i o] 15 B R =

SRR G R O R S
RESXS: P79 WEMFRE: A
151 5

H 20t 604F X DLk, A F K f Hh KN [ 4 o
% R RR B B2 R M K R R A E T R
T PR T S T AR Sk, 9 U St A K A
FEEARE SN BARMERERSE """,
FIUS B2 K R A 6 TIT 37 PE 0 TR 1 5% 56 3 1T R Sfe A
WK 2 e A R s S A T R A L, B
Y BB % U A BE L AT AL B R AR £ e R SR H
TR Bt A X . e AT A R X K o
% 1 K B T SO AR A B X R B TR IR %
JEHAE 500nm DA TS Bl & UK 09 08/ T 2 248 BOE
SR IR TR K R A S R G S AN
Ui & R EIAR Y B AR, B b T ETE 8OOk o
e 5 I 2 W i T A R X R
R 1) 7K A R A 1 O & A TR I B T B R
VRN KR R a8 DA RS A 7 iR
2 el

FEE SN, X B @Y R G E W
78 1 e Y, 6 T P S O 1 BT 9 A
A BB U W T A

Weks B Hi ) 200306 1318 iTH BB: 20031015

BUSE A 58 B AR WARGE . i T K SO 8 5 i
ANTEL X JF K A F 2t DR A €0 AT 3 R ) 5 5 D't 1Y
FAAMEERN L, ACEZEF KL T
) 5 T80 DA B i SR K A mb A 0 T ) Y DI TR
W e B 28, LUIAR M & T A L X A 6 m] iR
Wy o AR 2 A, O 4R e i R IR K AR R A
61TV R 5T R A PR SR A T R BERL

2 BB i

SRAE B I ) 0 R B DL BRI IE LR 1

®1 REMNE. MR BERBEURRERE

Table1 The time place quantity and methods of samp ling

K A 1 (8] b s AR REINE

20014 78 20—23H K ks B B 56 o3 = R
20024 34— 111 K i 3t R AR 48 73 )2 KA
20024E 9 25H b N 15 FIZKHEE
20024E 104 3H ekl w24 2K
20024 10A 6H JERM L AKE 14 73 )2 KA
20024 104 8H K4 i 76 Kz A IEIKEE
20024 11 A 158 K 42 20 RIZKHE

20024F 10 A 11— 13H  H# Jp &l 21 5 R R
20024 12/ 150 b K 10 2 KHE

BELHH: hEA EEEEEET RIS LR R4S (S1200404), hEELE RS EBEREH KRB ZHES (40076012) 84 % H) .

EZE A HTUE (1969—

), F A B NSRRI E R



388 &

B

ES (1

%ok

53 )2 R AE FE A b B RL 2 B pe o H S 0 0
TR &S RGN, % N KTE BT O,
20am, 50cm, 100an, 150cm 73 /2 ; 45 K i R e 42 4
FERALEs 30001 57, 484 1200 26 107, ¥ i 36 17 -
N Ocm, 3em, 5em, 10em, 20em, 50cem, 70cm, 80cm,
89.cm, 95cm, 100 am & & 73 J2 5 76 51 A0 g J& I 2 K
P IKAR 0 R EHOKZ W) b P U R

DO CXF 't W Wi A T 22 2 B 3 K I W haman 28
AR GF/F 0 45um JEACIEUE , BUTE RO 6 e K it
(B HEA A, 5403 PCHEUE A4y 6 T ) R AT
Mo S FE B IEFEAE 1 Snm,

TR A K W K W haman A ] #9 GF /F
0 45pm JEACHT UK, DR WBCTE 5O A e 6 B IE (i
2y A], 5301 PCEYSE G 0 060 B ) S #EAT A I, ¥
KPR EGHEROEFREBEA#MOSE R E., &
JEAyIE BT R B O T B R E 1 Som, K BT
Mo B IE R 1 Som. FEAR ML RE o BUIE R €
PHER  EBEKATE 0 0L

ATV YE DOC e B2 (1 I 2 2K 1 /K | W haman
NHEA GF/F 0 45um JEACT I8 /5 FH 10208 TOC
(0. 153 BT AL #% 24 &), JE Bl 0. 5— 500 mg /L, A5
JE£ 3% RSD)EE#EATR .

3 LI EE R

31 WABERBEKELSKEKI®ERE

A €0 0] R AR OL K 220— 550nm i [
YL BA Tnm 8] B 75 310 52 6 06 1% | e K980 38 B A K
I 430— 450nm, XF T 56 B UL B TER [ AY
SCik A R [ B e, Tk g B2 VTN B ) T Y
BB AWK SE 330mm, LS ) IR 7E 430nm 3 K AY
KRG 5 AR X B RE IR 5 v KR o 8 R 4 A
Breves[g]ﬁil’% 341nm 1E R #0Kk B, 430mm 1E 2 & 5t
Wk o AR 40 3 = 4E B0 Gty v o R A
AL ER SRAG A [7] 43 2% #) DOC, A< ST L X FE 5 A
Hl L NE 1T RAE Y, 5O 0 K 5T #E 360— 370mm,
380— 400nm, 430— 450nm Z 8] ¥4 — 4~ 0§, {H H
430— 450nm - [] {9 W WSO U R A% 15 €5 1T VS PR R
Il ) 12 B HE R, S BRIk b O K B B, AR SR B
341nm VE A& P K, 430nm 1B R8I0 3 K

3 2 DOCHIEHMEZEEIKR

DOC #7852 9 52 7%, HELWS 3t /] LA 23 Oy 26 Jis

0.8 1

0.7 A

0.6 -

0.5 -

0.4 -

0.3 1

F)63REE / Ranman unites

0.2 A

0.1

T T T T T T T T
340 360 380 400 420 440 460 480 500
W /mm

B PR KRR

Fig 1 The choice of em ission wavelength

FISEKYE, M B IR A LA 43 . B F DOC MY B 7 5K
Z BT E R B BB K, N SCHRE , DOCHY &
59608 2 8] 1 56 & Bk sz A SC BF %
WIESE 73X — . WE 2F, &% e ENT
0 8Raman unitesBf , 5% 58 BE Bl 5 DOC (4 34 hI T s
B EBIETRE KT 0 8Raman unitesBf, 7 6 7 i
BEE DOC Ry 3G i 3 .

251

20 -

DOC/(mg/L)
) v
1 !

T T T T
0.0 0.5 1.0 1.5 2.0 2.5
P58 & / Ranman unites

K2 DOCE &S9O EZ IR FR
Fig 2 The relationship between DOC content and

fluorescence intensity

33 SHEMNZE

MRG0 0] 5 YE 4 X 500mm PL T % 3 I i
EREBERERM LR (B 3), Bricaud % " 1
1981 A4t A =K

alh) =a(n)e (1)

AP a(N)EEWHKAE Nom BRITREEL, N

WK, NS R, S i Z&E R P



5 4 ) T S5 < UL TS O 30 K 1 b A 68 T I P A 5T A O A 389
B AR AR K 3,
0.08 -
024
0.22 0.07
0.20
0.18 0.06
£ 016 E
= 2 0051
2ol
5 W % 0041
S 0101\
Q
0.08 0.03 -
0.06
0.04 0.02

250 300 350 400 450 500 550
PFH/mm

Bl 3 DOCH I WUk il £k

Fig 3 Light absorbance of DOC

MR 20 (1), 24 20 (1) P32 HOxh B 1 B

e
= [In(a,) - In(ay) ] /(N = N\) (2)
ztxﬁha No 4 440nm, A N 350 nm, & iF Xt
284 B A ATH B LI, SSFHEAE 0 0046, % K

fEFE 0 0081mm ', fz/MEFE 0. 0004nm ~', o br 22
(SD)FE 0 0015, M X AH4EE , 5 ik b 45 1
0 Ol4nm AHZEE L., A W XCEAFIN N, £ DOCE
BE @ KT, B SHEBEw KT AR BEAET
B REE, BN £, BRI T iFEHN
FaX AL RN
a(N) =aln)e (3)
WE 4F 6 0] % %% KA 350m 5
440nm P 10 1 B W IC(E 2 7] 56 R, A O E
KF) 0 782, NiX A KR iR A STV %2

0. 0046 (Ao —N\)

AIEERY o (HX TN R SR IR B FE G ST TS
BAE KR, B SHERBALIIELX — M. ML S=

0 00463FiT 5 a (350) W {H S5 3Ehn A I E 2 6] B A&
B ErE (& 6

34 HRBES a(350)Z[EM*FR

O] Y RAE BN R N R e R
e, — MRS Mk I K AE 330— 350nm Z 8], T K
5856 P AL 430— 450nm 2 6], — 2 ilg K b2t
P& 5 350mm 4 1O R K 2 BB F R A O
/z% [9]:
al 1350)0 - & F (341 /430) (4
¢ k + F (341 /430)

X a, (350) 2 46 /£ 350nm AL #Y St U,

0.03’ 0.‘04’ 0.‘05’ 0.‘06' 0.‘07. 0.‘08' 0.‘09. 0.‘1 0‘ O‘Il 1. 0}12‘
a(350)/cm!

4 350nm. 440nm 't 3 0 i 2 [H] # A 56

Fig 4 The relationship between absothance of

350nm and 440nm

0.14
0.12 f
* * °
-
0.10 | o0 o .
o et @ .
- * o
= 008 ¢ e .0
£ o o % ’E "’g! ’i?’.
% *e 0
< 0.06 *
° ' 44 ¥ f" .o . ¢
0.04
0.02
0 L 1 L J
0 0.002 0.004 0.006 0.008
S/mm-!

Bl 5 a(350)45 sZfy xR
Fig 5 The relationship between a (350) and S

012
0.114
0.10
0.091 .

& 0,08 .

= 0071 A

& 0.061 .

g Ve -
2 0051 .

3

< 004
0.03 1
0.02]
0.011

0.00 T T T T T T
0.00 0.02 0.04 0.06 0.08 0.10 0.12

a(350) i HAE(S=0.0046nm™)

B 6 a(350) 7 MH 55 b I & E M UA
Fig 6 Validation of a (350) value

F (341 /430) 2 2 5t 341nm B & T 7= A 430nm )
W, v kB BN 0 19nm ', 2. 33Raman

. -1
units* nm o



&%

iny

B

390

ES (1

%ok

XFRNEBIEE a(350) 2 AL R, HHINN
BAgWLR T A VA AR EE S E SR
Blix (DOC) M & & A X 7E DOC & & B ALM & 74
TLROEES a(350) 2 A 2HK KB = K K
HREXRER A (4)); % DOCH EmM &M, %t
BEL a(350) M EM LUK XR, | TFx&
Ve Br iz FE 090 77 AN [ Al AT 45 0 2 = 2%
AHE . WAL M, POEmE S a(350) 2 H 2
IR Z (B AH SC PR A K58, A S {E L 0. 498
7). FHEATLIERIAGER A AN

F (341 /430) = 12. 392 a (350) + 0. 0064

(SD = 0.2645 n =214, P < 0.0001) (5)
X EFRERBIMN R, K E Ik 5 k5t
M AL E N 1. Som,

2.5

2.0+

%% %38 / Ranman unites

OO T T T T T T T T
0.04 0.050.06 0.07 0.08 0.09 0.10 0.11 0.12
a(350)/cm™!

Bl 7 a(350) 590 3 2 | 1 56 &
Fig 7 The relationship between a (350) and

fluorescence intensity

35 DOCEEL a(350)zZHMI%xF

FER W DA I Kk ) DOCE B =, i
AT LIS E] 22, 425mg /L, &K K R H DOC Y &
B, e 2= Smg /. T, KWK
ke DOCE & m, WK 2, i/ .

M DOCE a(350)Z K XZEKE,fEE DOC
FIHE AN, a (350)E B G . BT ) 8 A8 55 1] A
KF 0 673, MWE 8FW , F—EFEMH DOCE &
B, (A RS DR R AR &, WX R AT SR
B X e S B R R SRR T E KR, 1T RE
SRRt — 2 K4 7 & T I A AL, E XUIR B
B 2 HoAh ) PR IRL 28 00 52 ), S T HEON T KR Y
S,

EXT DOCE& 'S a (350) 2 Ja] #E 17 £k ¥ [1] )
& R AR R

DOC = 157. 65a(350) - 3. 6226
(SD =2 374,n =213, P <0.0001)  (6)
MAR (5), (6)m AT AHERH H DOCHK I Z
[ R A
DOC = 12. 732F (341 /430) - 3. 714  (7)
HTPOEMmE S a (350).2 [0 B AH S HEEL/IN, A
PAFOCEER A DOCH & & 1Y n] FEEAE XTI,

25 4

20

DOC/(mg/L)

0
0.04 0.05 0.06 0.07 0.08 0.09 0.10 0.11 0.12
a(350)/cm!

8 a(350)5 DOCX [a#yAH =¥
Fig 8 Relationship between a (350) and DOC

4 % W

I SR L e B K R R A T
R & BRHEFEKR, G

(1) 7T Ui Al KT8 33 L e Jg i 7K Mk o )
OO EYEY A SE N 0 0046, 5 SCHK H A
0 O14AHZR K, ITREZ i TRk B DOC Z 2%
KGO BB U RSB . TR E Y
KIEH SEAMERK, FAH SHEMK-FHERITEAR
e I BRI 2 B A 56 R S AR R IR 2

(2) DOC 5 56 W Wie 2 [ g AH O o 4 5 , 5t R
JELH a(350) 2 BB A KA A L R, (A6 R )E
5 DOCZ Al f) A R EAN IR

HT T 45 K 4 o 3 4R LR AR IR U i 0 A A 4K
WA X RN Z AL, 72 o 2
POCTRER — B ER B T E RSB ER
K, SO BRI E B R R A B £ I 7 R K
FTREIE IR U, AN 25 5 i) 381 o fk 25 SR 0% HE ol 4

Higt AxnafE, FEHFEHTHESH
MR AL B TR R, AR TAZIFL TR
Wy BB, o R T R



EAEY

1 0B 46 LR B WIE K U R A T R B A 0 2 391

£ £ v #k (References)

[1]

[10]

[11]

[12]

Kalle K. Uber das Verhalten und die Herkunft der in den
Gewasem und in der A mosphare vothandenen hmmelblauen
Fluoreszenz Deutsche Hydrographische Zeitung, 1963, 16:
153— 166.

Yentsch CS, Menzel D W. A Method for the Detem ination of
Phytop lank ton Chlorophyll and Phaeophytin by Fluorescence [ J].

Deep Sea Research, 1963, 10: 221— 231.

Lorenzen C J A Method for the Continuous M easurement of in
vivo Chlorophyll Concentration [1]. Deep Sea Research, 1996,
13: 223—227.

Chen R F, Bada J L. The Fluorescence of Dissolved O rganic
Matter in Seawater[ J|. Marine Chan istry, 1992, 37: 191— 221.

Mopper K, Schultz C A. Fluorescence as a Possible Tool for
Studying the Nature and W ater Column D istribution of DOC
Components[J]. Marine Chem istry, 1993, 41: 229— 238.

De Souza Sierra, M M. O F X Donard, M Lamotte, et al
Fluorescence Spectroscopy of Coastal and Marine W aters [ J].
Marine Chan istry, 1994, 47:

Kirk J T O.

127— 144.

Light and Photosynthesis in Aquatic Ecosystems
Cambridge University Press 2nd ed, Britain. 1994.
Coble P G. Characterization of M arine and Terrestrial DOM in
Seawater Using Excitation em ission Matrix Spectroscopy [J].
M arine Chen istry, 1996, 51: 325— 346.

BrevesW, Rainer Reuter Bio optical Properties of Gelbstoff in
the Arabian Sea at the Onset of the Southwest M onsoon. Preprint
from Earth and Planetary Science, Proceedings of Indian
Academy of Science, 2001.

Biologischer und Biogeochem ischer

Detemann S Analyse

Prozesse im Meer mit Fluoreszenzspektroskopie. D oktorarbeit
Carl von Ossietzky University O ldenburg, 1995.

Detemann S, Lobbes J M, Reuter R, et al UV Fluorescence
Excitation and Em ission Spectroscopy of Marine A lgae and
Bacteria[ J]. Marine Chem istry, 1998, 62: 137— 156.

Ferrari G M. Evaluation of the Influence of Yellow Substance
Absomption on the Remote Sensing of W ater Quality in the Bay
Naples A Case Study [J]. Int 1992, 13

(12): 2177 2189.

J. Remote Sensing,

[13]

[19]

[20]

[21]

Bricaud A, Morel A, PrieurL Absomption by D issolved O rganic
Matter(Y ellow Substance) in the UV and Visible Domains[J].
Linnology and O ceanography, 1981, 26: 43— 53.

Heman JGons Optical Teledetection of Chlorophyll a in Tuibid
Inland W ater[ J]. Enviroment Science and & Technology, 1999,
33(7): 1127—1132.

Yang D T, ChenW M, Chen Y W, etal OpticalM easurements
of Prinary poduction in M eiliang Bay, Taihu lake[J]. Joumal of
Lake Science, 2002, 4: 363— 368. [4T0 B, W 5 B, BR 5% 14 .
KRG R AR W A 7= Ry e A L], el 2,
2002, 4: 363— 368. |

XiaD Y, LiBH, WuY S etal A Prelininary Study on
Fluorescence Characteristics of Yellow Substance in Seawater
[J]1. Oceanologia et Linnologia Sinica, 1999, 30 (6): 719—
725 [k FEEE RKKRS. BKEOY R KR ER
WA [J]. WV S5, 1999, 30 (6): 719— 725. ]
Zhang X Q, Zhang S K, Wu Y S Progress in Research on
Yellow Substance in Sea W ater[ J].
Huanghai and Bohai Seas 2000, 18 (4): 89— 92. [5k &% 3% 5K
T R WKEAYRGRER [J]. B il E,
2000, 18 (4): 89—92. ]

Joumal of O ceanography of

Zhang X Q, Wu Y S, Zhang S K, et al The Distribution on

Fluorescence Intensity of Yellow Substance in Jiaozhou Ba)’[]].
Joumal of Reamote Sensing, 2002, 6 (3): 229— 232. [k 45 % &
AR SRR N T i K B W) 5T O O A W B B R
[J]. &4 4, 2002, 6 (3) : 229—232. ]

Hoge F E, Vodacek A, Blough N V. InherentOptical Properties
of the Ocean:

Retrieval of the Absomption Coefficient of

Chromophoric Dissolved Organic Matter from Fluorescence

Measurements [ J]. Limnology and Oceanography, 1993, 38:

1394— 1402.

Green S A, Blough N V. Optical Absorption and Fluorescence

Properties of Chromophoric Dissolved O rganic Mater in Natural

W aters[ J]. 1994, 39: 1903—

Limnology and O ceanography,
1916.
Nieke B, ReuterR, Heuemann R, et al Light Absomption and

Fluorescence Properties of Chromophoric Dissolved O rganic

Matter(CDOM ), in the St

Lawrence Estuary (Case 2 waters)

[J]. Continental Shelf Research, 1997, 17: 235— 252.



(1 B 9%

B
g3

392

The Bio O ptical M odel of Chrom atic D issolved O rganic Carbon in
LakeW aters at Low Reach of Changjiang R iver

YANG Ding tian', CHEN W eimin’, CAO W en xi
(1. South China Sea Institute of O ceanography, Chinese Acadany of Sciences Guangzhou 510301, China;

2. Institute of Nanjing Geography and Linnology, Chinese Academy of Sciences Nanjing 210008, China)

Abstract  Dissolved organic catbon is the main component of dissolved catbon in watey; and contributes to the control of
the chem ical states and the residence times of the other elements ormaterials existing there Chromatic dissolved organic
catbon (CDOC) is the fraction of the dissolved organic cathon (DOC) pool that absotbs light in both the ultra violet and
visible ranges CDOC is of particular interest to remote sensing because it absotbs blue light in the same region of the
spectrum as chlorophyll a The significant absomption of light in the blue wavelengths by CDOC can result in overestin ation
of chlorophyll a by satellite sensors in open ocean waters CDOC can also em it fluorescence when being excited by light
and fluorescence measurements have been used in oceanography since the early sixties to detect chromophoric constituents
of dissolved organic matter Nowadays these measurements are widely used in water mass analysis as well as for
phytoplankton biomass detem inations
The absotbance and fluorescence of chromatic organic catbon in Lake Tai Lake Chao and Lake Longan at the lower
reach of Changjiang R iver were studied for the period fram July 2001 to December 2002. The resulis show as follows S
value was 0 0046nm ™' (SD = 0 0015, n = 284), far less than O. 014nm ' in the literature, maybe due to intense
fluorescence em itted by high concentration of DOC when being excited; the relationship between florescence intensity and
DOC content was uncertain; there was a good linear finess of DOC content and a (350), relativity value reached 0 673 (n
=284); but there is weak relationship between florescence intensity and a (350), relativity value only at 0 497 (n=
214); The results showed that it had higher accuracy of DOC value by using absoibance than that of fluorescence.

Key words chromatic organic cartbon; light absotbance; fluorescence



