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Spectral absorption characteristics and slope coefficients analysis of in-water

constituents in Meiliang Bay of Lake Taihu in the summer season
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Abstract: Water samples were collected at 15 well distributed sites and three depths in the Meiliang Bay of Lake Taihu on
16 and 17 August 2006. From these samples three water quality parameters ( CDOM, detritus and phytoplankton) were
determined using a photometer and the quantitative filtering technology ( QFT). The spectral absorption characteristics of
these in-water constituents were then analyzed, with regional models established for each of them. Spectral absorption
models of CDOM were established in four bands, UV-C (250 —290nm) , UV-B (290 —320nm) , UV-A (320 —400nm) ,
and blue band (400 —500nm). It was found that a close quadratic relationship exists between the slope gradient of the
absorption curve S and absorption coefficient at 440nm. The R’value is as high as 0.958 and 0. 835 in, respectively, the
ultraviolet and blue bands. Spectral absorption curves of total suspended sediments are similar at different depths at certain
sites, but vary with depth at other sites as a result of the variability in the vertical distribution of organic and inorganic
matters and total suspended sediments concentrations. The slope coefficient of the regressed spectral absorption of detritus S
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ranges from 0. 0056 to 0. 0090 nm ", with a mean of (0.0070 +0.0008 )nm '. The regression models at all sampling sites
have an R’ value over 0. 91. Over the visible light spectral range, the relative contribution of all in-water constituents to
total absorption has a sequence of phytoplankion > detritus > CDOM. As the main contributor, phytoplankton always
contributes more than half in the blue, green and red bands, in contrast to the mean corresponding contribution rates of
0.350 £0.145, 0.412 £0.162 and 0. 232 +0. 125 for detritus. The average contribution rates for CDOM are even lower
at, respectively, 0.121 +0.052, 0.088 +0.059 and 0.050 + 0. 038.

Key Words: CDOM; detritus; phytoplankton; absorption spectra; contribution rate; Lake Taihu
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Fig. 1 The distribution of sample sites in the study area
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?\%{(m_l) o
BEREEAYERBCR FE BIEEBOR (QFT) € , I E#E 47mm [ GF/F J§ I (whatman 23] ) 333§ 200
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HEE S, SR T AR . EHBRR . SERAY oKL A Y. IS — S| Y RAE R, £
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Table 1 Absorption characteristic relationship model of CDOM in Mei Liang bay in summer

P B:75 ] Wave band scopes (nm) KB, Relationship models

UV-C (250 ~290) a(A) = a(Ag)exp[ (0.0189 £0.0020) (1y - A)]
UV-B (290 ~320) a(A) = a(Ag)exp[ (0.0191 £0.0024) (1y - 1) ]
UV-A (320 ~400) a(A) = a(Ag)exp[ (0.0186 £0.0029) (1y - 1) ]
5% Blue light (400 ~500) a(A) = a(Ag)exp[ (0.0197 £0.0064) (1y - A1) ]

Ao 5 BRPR X B 440nm; a( A ) /& 440nm ALK IR

2.1.2 SESHERKRERBHIXR
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FHE B 440nm AR RELS S (EAERFH IR REERR , W3R 2 Frm,

F2 HERK40mm B REE S EHXR
Table 2 The relationship between s and absorption coefficients at 440nm

P Bt ] Wave band scopes KR, Relationship models R? F P
%65 B Ultraviolet band S=(0.029 £0.001) +( —0.019 £0. 002) a(440)

0.958 135.816 0.0001
(250 ~400nm) +(0.007 £0.001) (a(440) )2
W% B Blue band S=(0.051 £0.005) + ( —0.063 £0. 012) a(440)

0.835 30.346 0.0001
(400 ~500nm) +(0. 027 £0. 006) (a(440) )2

2.2 SEFRYIEITRIL
2.2.1 FBEFYDGERBE T

IR B R R AE B TOK FP B — VA HLE I TEAL B BURL , ' B B A2 B 2R, 3o T Rl K AR 2 A
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N R ERE T, — RO B YT R BT AR e A sy . — R R BRI, TR R B Y K&
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Fig. 5  Concentration variability of total suspended sediment at 10 samples
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675nm £ W B (T, 3 B2 8 2K JURE W) 7E . J5 B R A R AT BT B85 T A 2 — A 3 2 R ) R A IR A TR B
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BB EBRYIE 675nm PERIK R EHELTERE Y 1.60 ~4.58m ™" (FHY(H(2.46 +0.82)m ™) , E5H
BRI B A HUBURL Y B A TTHLBUR Pk BE B etk B SC R L% 3, W] 41 675nm B BB R TR I &
5 BB A PUBR v AT S MM S, TS5 TOAUBURL vk B A e — E R A SRR R, X
EBR TR v B TR USRI B RN, SR TOHLUR: 7k 3 i v , BRSO AIE B AL B BB R
T R A e A

£3 EBFY 675nm LR RS TSS, 0SS ISS REMZEEHE (N =30)
Table 3 linear regression between absorption coefficient at 675nm and 7SS,0SS.ISS concentration

51172 ¥ Analytical coefficients 2] )5 3¢ 22 2\, Regression relationships P R?

BEBRERYIRE TSS a(675) =( —-0.034 £0.007) TSS + (4.355 £0.437) =<0.0001 0.421

BB BRI E 0SS a(675) =(0.075 £0.015) 0SS + (0.715 £0.378) =0.0001 0.454

T BB E R YR E ISS a(675) =( —0.041 £0.004)ISS + (3.827 £0.159) =<0.0001 0.770
(2) RIS HI 2 A

HAR S AR RTERIT 3 MEERRBOLEFERRZER , FE A 6.9 f 12 REKE S FEWHRHBOLHE
S B EERBR YR IERHME (B 7) ,JB TOXEL, i 50cm A1 100cm W 2 3FF A FOR Yy o638 RBURHE ,
Bl 8 R TR 12 =K BEFYGE T4, TR K2R 8 H A 3 1 10 K20 A BFYRECE
ERTORE , BHAEMZER, TBRH T ASPUREEREH EHER. 5 M RLENIZER
WGRAE 2m/s 7676, R TRV . T, X T XURE/N B 2 R KA, A IR B BB R Rk &
B EREZER, RRET KB EENBERE/DRIREIL T ZEREMAERRE, FRREKESH RKEH
BIFYIRIEA R B R bR, A JF R R B FHEXIR TRt T ARk R m o B2,
— FERi6
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Fig.7 Absorption spectra at water surface of total suspended sediment Fig.8  Absorption spectra at three depths of total suspended sediment

at sample 6.9.12 at sample 12

2.2.2 FERFRYDEIER MR R SR
B9 SR T KM R B 2K fk b 3R B 2 B0RE S 20 i R IO 1, JH O 35 IR AT 2R 2R 9B Ry 38 O TR,
/N, A AR B AR B ™
ag(A) =a;(Ao)expls(Ag—2) ] (5)
A, a,(A) 2 A PRALFEBALTR YRR L 0, (1) BREF PR A BERFRYRE RIS F K Ao
B 440nm;s RIEBRBERAFIE, S5 WK 440nm AbIE SISO TR RBUYZELTEE 0. 87 ~3. 50m ™
(FHE(2.26 £0.72)m™") o FIF_EXR A SR T R 2 BT SIS R TR BUAE 400 ~ 700mm HEAT IR M
A, 153 S B2 LT B A 0. 0056 ~0.0090nm ~' (F-3#{& (0. 0070 £0. 0008 ) nm ™) , K+ SIE B EHL &
i R*ER7E 0.91 DL b, SBAMEA L, (KT BER M E BRI O B9 (E (S B8 4LE E R 0.008 ~0.017nm ™
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(FH{E(0.011 £0.0019) nm ") ") AR F oSBT 455 (S AL TE R £ 0. 0079 ~0.0125nm ™' (EH¥{E
(0.0101 £0.0010) nm ™" ) Vs IS F Bricaud 3B B —FK Ak S E™ 5 4K T Babin FIBFFTLSH (S MBS
B2 0.0116 ~0.0130nm ™) ¥, T, KIIHE R B ki vh 1936 B BB 0 e Rk 24 S IR T A
HOIRAE , TT AR Tk R IR B O T 2R A IR AR o Pl S TR AR Y B ek PR R e KSR
e BB B AR AL % R

ay(A) =(2.26 +0,72) *X70=0.008) (440 -2)

1 —

(R*=0.91) (6)

e 7 5
Absorption coefficients (cm ™)
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Fig. 9  Absorption spectra of detritus in Meiliang bay of Taihu

Lake in summer

K Wavelength (nm)

B 10 KEEREEE KRR RIBOERS
Fig. 10  Absorption spectra of phytoplankton in Meiliang bay of Taihu

Lake in summer

2.2.3 FUFHE Y IEIE Rk

RIS B2V B ZoK AR B A ) B TR OB S TR 440 ,675nm [ A TS ERAE TR o g, HLAR 4L TS B 4 BN
1.25 ~14.41m ™" (SEH{E (4.00 +2.53)m ') f10.70 ~6.43m ™' (FHE(2.08 +1.17)m ") (E 10) , X2 H
FFEYH AR (HEE a A E) RIEUTSE, i, FZ2HE P E XA ERLHRKRBSESHRE a ik
BETEITER AR AN YRR BB, SRR A T R 2R TR, Tk R SRR
B ARBERBOLIE R A LARE . ARSCIEEL 675nm A H WK , GBS ARARE, N RA=
B EEHLA A FIEK 52 HHE KRN R BRI RRICR &E, Ua AW (7)

a, (1) =A +Ba,,(675) + Ca,,(675)* + Da,,(675)° (7)

KH,A.B.C.D B H5EKAXRNEE R, AEHELE 4,
2.2.4 FEEEFRYAFHAE YT SRR YRR B TR

SHFARIAEYAEERBEYREREE 24 srasfRRkRERas s RKE RS0 A8HE
BEBYRKAZRBYHERAECIINEEEFEYRIL  Table4 Experience values of A,B,C,D in formula 7 at different
MTTERER , B 11(a) F11(b) BN BAR T A+  bands
MR TR A E YR 40,675 KT E ooy A B €D R

BRI R TR, i B T, SR SRR YT 412 ~2.365 4.838 -0.961 0.089 0.922
BEERYHRIK TR R TIERET NN TR, 7 443 -1.545 3.718 -0.650 0.070 0.977
5%44011111%’:@%@%33@%%%%4\@% 026,% 490 -0.945 2.478 -0.422 0.043 0.978

— s o 510 -0.748 1.995 -0.344 0.034 0.967
RAETy 0. 94, S 3y FAR A0y 0. 598, Fr 1k 22 Oy 555 -0.327 1.024 -0.150 0.010 0.863
0. 172 ; JE BERBURLY SRR B9 B/ ME Ky 0.06, A {H 670 ~0.033 0.993 -0.013 0.001 0.999

N 0.74 ¥ TTERER Y 0. 402, ARt ZE N 0. 172, 7
K 675nm 4b , PRI YI TTRR AR B9 B/ IMELN 0. 44, %
RAE 0.97, FIGTERA Y 0. 755, il 22 0. 132 ; IR BSIBURLY) TTIRAR I Bt/ IMEH 0. 03, B KAH Y 0. 56,
XTI 0. 245 ARt ZE N 0. 132, BRI Y0 3 SRR IBURLY) 1) -2 R MU TR R T4, 748 AT I8
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Ui, AT IR B ORI , (B4 P i 19 22 S B0 B SE O A B, P 2 SRR 2R 22 57 2 3 0 0. 510 N
0.196, HiBLH] A, FIF Y% BB YR IR R B R PR E BRI, R TR IFEY A R7E R BomA K
AE AR , T B8 R0 4 B A TR B i 5 7 48 B i , R AR PR L ) o R IE R K, L R 2R
Yo BB BBk, B, SR AL I BE SRR W 3 B R B R A T R S Bt 22 57 AN T o

—— JEPE BRI Detritus —o— YR Phytoplankton
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Fig. 11  Absorption contribution of phytoplankton and detritus to total suspended sediments at 440nm and 675nm
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Fig. 12 Absorption contributions of all components to total absorption coefficient at blue, green and red bands

£5 KEkPEELSIKE BB REEHG T S
Table 5 Statistic analysis about absorption contributions of all components to total absorption coefficient

7Kk 4H 4 Water components FEFER BRI Y Detritus FiEAEY) Phytoplankton CDOM
P Bk Wave band (nm) 440 550 675 440 550 675 440 550 675
B/NFEAZ Minimum contribution 0.06 0.09 0.02 0.23 0.17 0.43 0.02 0.01 0.01
B AFBEA®E Maximum contribution 0.64 0.75 0.55 0.91 0.87 0.95 0.27 0.25 0.18
SEHIFBAER Average contribution 0.350 0.412 0.232 0.530 0.501 0.719 0.121 0.088 0.050
AnHEE Standard deviation 0.145 0.162 0.125 0.167 0.174 0.135 0.052 0.059 0.038

2.3 BLHIIKPRER R T

AISCIIHT T KPR 2 5 7E T OGS B P oK i SR RSB TR o T KA B S BRI R 5, TR
SR I, R AR R EERK R =R R, A CDOM AESESEBoR Yy AR I R R
B FVE KR BRI R B LA AT . 3 T8 BRRIAL 3 AN BBE 4L, B P 0 PR 43D 440.,550nm Al
675nm , 3 LAAH 73R R B S KR BRI R B ELE RS A TR . 7K R BRIl R YO I DG B B i
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ARALTE M 3.21 ~15.79m ™ (BB K (7.086 +2.324)m ™" ) s FEG BB TEE M 1. 16 ~ 3. 56m ™' (& K
(2.258 +0.548)m ™" ) ; ZE AT P BB AL TG A 1.52 ~6.79m ™ (B % (2.756 +1.091)m "), E 12(a) .12
(b) \12(c) BN T K HE g Ab KR & A 00 BIAE TS GOE AR B BRI R B Bk 2, R w40,
7 V] 0 I B B K AR A ko R I R R B TR /NI 2 - TR D TR R R K FE B R BRIk & . CDOM
TUBRE /Do 325 A T &R 733 BRI ST AT 45 5% , v AVR IR e R L 4 AL IR B i
TUBRRARTE 0.5 LU b, o LRI By Uik & K, 15 31 0. 719 +0. 135, R B VR A 0 2 /K (R IR i 1 £ ZE STk
5 BRI SO I B ST R B = T I LB I B, BB & 2000 IR B ¥ SRR F 43 51
0.350 +0. 145.0.412 +0.162.0.232 +0. 125, CDOM 7 3 MG EBEEEB/MIR KRB E, 7215 .5 6 B
B4 R AL B R 2R T L4 14 0. 02 ~ 0. 27 (344H % 0. 121 +0.052) 0. 01 ~0.25 ( ¥{& >4 0. 088 +0.059) .0.01 ~
0.18(34{H % 0.050 +£0.038) ,
3 4ig

(1) T CDOM "Rl EE LT 500nm LT B % K Atk B, B i B 5 BBl X CDOM R W i
HIFSEE N es . 43 UV-C(250 ~290nm) \UV-B(290 ~320nm) ,UV-A (320 ~400nm ) F11% 3% (400 ~500nm) 4
AN B2 82 HR SRR , CDOM Wi IR R B A8 4L T B 4381 24 11. 655 ~31.091m ™" ,5.796 ~17.421m ™" ,1.133
~9.579m ™" 0.046 ~2.778m ™" ; [F]—HE 7 EAETERE 3 M B UV-C.UV-B #1 UV-A 2 ]85 g th <&
RIRME S FHE—EEH, MEHELKE S HEFNENE , ZH SRR ER S EMHEXTRE , kRS
AR F . 4 N IEBE S 3B 554 (0.0189 £0.0020) nm ™", (0. 0191 +0.0024)nm ', (0. 0186 +0. 0029)
nm ", (0.0197 +0.0064) nm ™" , KRB B 6 I B T P e AU BY, I 26 Sk Bt 1 T4 I A K 0 2640
BT, B CDOM WK TEE eIk Br WS B AR, Xt R Bt T S BUE 5B #EA X, X TFAEAF B CDOM
B AR HERE AR S H5Z N [F]BY A BRAFAE K 440nm ALK IR ES S EHAFTERIFH IR B
XKEo

(2) BRFYHEIE R EE A FIR E AR MR, F BN EAR 2R, FEE A VLI Bk
YIETE 2 AR BAEE E MR BB R TS R R

(3) AR BSR4 e TR R BRE TR 4 3 e , KR AL IR SR R PR, 2K
440nm AbIEFEASTR: PR IR R B AL TERE M 0.87 ~3.50m ™! (FE (A (2.26 £0.72)m ™) ; S {ERYAE LG
4 0. 0056 ~0.0090nm ' (F-#{E (0. 0070 +0. 0008 ) nm ™" ) ; Z+E HIGE BEHL 519 R*EB7E 0.91 Ll |,

(4) TRV Y 9 6 B R AR ALE BT LA SE 8 VR I AE B0 R B e B Sk RIMEA 7347, 36 4% 675nm B K
£, RA=M R B X RS RR &I

(5) B Yy ANE B2 OB Yy 3T BB R YR R 3 SRR, 7R 48 Ik 440nm 4L, 2252k 0. 598 +
0.172 1 0.402 +0. 172 ; 76K % 675nm 4b, 43524 0.755 £0. 132 F10.245 +0. 132, B 41, RiFEY BRET
YR R B el SERTTIR, JR R TR ) 60 3 7 K oo A A AR R S VR A, T T 38 200 K T o
b FBARE T ; 7258 I e , B SR PRI 078 AR E IR AL, (B S 28 U 70 M U8 B R, BRI, PR A )
AR BRI B B IR R ST R A = S A B

(6) 7 7] LR B3l BB 25 /K AR R B RS0 R P TR /NI 2 < TR > SR B8 URE 4 > CDOM
I YITE TS (SR AN L1 Y6 I BE A S 3 ST ZRABTE 0.5 LA b, BRI B = B kS s 7S LD e B, JE
FEA IR YR T AR 4> B4 0. 350 +0. 145.0. 412 +0. 162 F1 0.232 +0. 125, CDOM 1453514 0. 121 =+
0. 052.0.088 +0.059 F10.050 +0.038,
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