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ABSTRACT

ABSTRACT

7 Based on the experimental data of three lakes with different trophic levels
(Lake Qiandaohu, Lake Tianmuhu and Lake Taihu), this study presents absorption
characteristics of suspended particle (phytoplankton and non-phytoplankton particles)
in different tropic levels, and further discusses the response of absorption
coefficients to phytoplankton community structure succession. We find significant
spatial-temporal differences for the absorption and specific absorption characteristics
of suspended particles with lake trophic level. We elucidate the affecting mechanism
of phytoplankton community structure on the absorption and specific characteristics
through changing pigment composition. In addition, through the experimrnt of
~ cultivating phytoplankton of different species and size indoor to measure the
absorption and chlorophyll a specific absorption, this study further confirms that the
variability in specific absorption can attributed to phytoplankton community
composition, cell size and pigment composition.

Based on the monitoring data of 336 samples, spatial and temporal variations of
the absorption coefficients of suspended particles are presented in the Lake
Qiandaohu, Lake Tianmuhu and Lake Taihu. The results show that the absorption
coefficients of suspended particles are significant higher in Lake Taihu than those in
Lake Tianmubu and Lake Qiandaohu. There are significant spatial and temporal
differences for suspended particulate absorption coefficients among different
sampling stations and different sampling months. Absorption coefficients of total
suspended particles and phytoplankton are significantly higher in summer and fall
than those in spring and winter. In Lake Taihu, absorption coefficient of total
suspended particle is highly influenced by the concentrations of total suspended
particles and inorganic suspended particles. In Lake Qiandaohu, the concentrations
of suspended particles and chlorophyll a are signiﬁcantly higher in Jiekou and
Xiaojinshan, resulting in the higher absorption coefficients of total suspended
particles and phytoplankton accordingly. In Lake Tianmuhu, the concentrations of
suspended particles are significantly higher in upstream stations, thus the absorption
coefficients of total suspended particles and phytoplankton are higher.

Lake trophic level has a significant effect on the absorption coefficients of

suspended particles. Significant power function correlations are found between total
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suspended particulate absorption, phytoplankton absorption and non-phytoplankton
absorption coefficients and trophic level index (TLI). Total suspended particulate,
phytoplankton and non-phytoplankton absorption coefficient significantly increase
with TLI increase. Among different tropic level lakes, the variations of the
phytoplankton absorption coefficients are related to the package effect and pigment
composition. With TLI increase, the contribution of package effect increases, and
auxiliary pigment concentration decreases due to the increasing dominance of
cyanobacteria in phytoplankton community.

The effects of phytoplankton community structure on phytoplankton absorption
and specific absorption coefficients are explained from two aspects: pigment
composition and the ratio of blue to red of chlorophyll a specific absorption,
phytoplankton cell size. This study shows that the number or biomass of
cyanobacteria and green algae may influence phytoplankton absorption coefficient.
With the increasing of cyanobacteria biomass, auxiliary pigments concentrations and
its relative contribution decrease, corresponding to the decrease of and the ratio of
chlorophyll a specific absorption coefficients at blue and red band
(apn (440)/ay, (675)) decreases and the increase of phytoplankton absorption
coefficient. In contrast, with the increasing of green algae biomass, auxiliary
pigments concentrations and its relative contribution increase, corresponding to the
increase of the ratio of aph*(440) to aph*(675) but the decrease of phytoplankton
absorption coefficient. In addition, the experimental results of the pure algae culture
of different communities and cell size further confirm that chlorophyll a specific

absorption coefficient significantly decreases with the increase of cell size.

Key Words: suspended particulates, absorption coefficients, .phytoplankton

community structure, package effect, pigment composition
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G T IEREFIRIEE (DAD) A EFEERMNSEAEBRM T T RARE
963, JEeEsR, SMERIEEKIEGEARBUFITRS, SHEBIAC YR
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Fig. 1.1 Specific absorption coefficients spectra of five types of pigment[23]
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1 %W

G0 LA X PR S AL RSO P B W R 5 — T TR R B A o R N Y B
BEFN AU R ED TR RBEKRA, B EBOCETR £
WSSOl prgTRE, MMM SPIRR MERAFERE EEELT, ER
EREFL. BARS BEFRTFRBRKGT, SEBNREE, EHEF
KA R TR N B/ o B B RN K/ IR R - R 75 G UL AR R 5C
RIRF 52 MR, Bricaud S OBIAERY, 7MY S E S HKEHE
ERTEN, MBI & E SRR EREA . Ei, BIFXKE
BT KB IEYBE SRR, WHERERRNAR, BRSB0FIFE
YIRS R

1.2.1.3 LEBRKRABEEBRLEPHERASEX

TR A R B BRI ) L B R W K AR I B ) BRI TR R K B
S, W gEE ARG K540, B&FMAK T e RER R
FRBAST A W e S R A R K B R I I — Rk I AR, R SR$sRK
FSHEBEKERERRSHESZ MR, B FHRES R R
253 K ARSI B U R B L. BRSLER R R b, B
BHER L, HRRIRFERREES LA REEERERE, JSFRAET
B, T BB EKR R SSi M R A SR 3R, B AR AR
R 5 R BUR R A T T K R R R alIREE . IRIEKARRS R R, K.
FH TR S T R EOR S B RECZ RIS R AT LR T T A B o0
FAFEL

Rrs(A) f t_ZZ_M_
Q n" a(A)+b,(A) (1-1)
KH, a)RREBEBCREG bW R KA R G B REG Q ANH S
n RKAERIITSTREG ARKFEPETER.

SBE AN K R R R SR K A R A S TR OBCR B et B T, R

TRER:

a=ayw+ aq+ aph+ acoom (1-2)
R, a, HEKEIRIRE, as HAEERTRDIRBCRE, an HEFIFHEYE)
BARE, acpom NE BT HEHEAME (CDOM) KRR, Xut@ T
KT TR RN R G A MIREZ R M FERIERR. Chla BKETFIEY)
HHEEN—MEBOE, BHEEN G HASRHEEY. IR EsE
iR Chla 58, MEEENR Q-1 AKX (1-2) o HRFHEYRRIE



R SRR R R E SR AT R R IR S5 4 W B

B g, WEFEIED RO, EARERX (1-3) BIREHSEKRE.
C chia = apn/ @ (1-3)

RIEHSFZEURELEFEEBBRGEEE, SaKREESEE, My
VGPM HEIPIS K A AT AR F= F1KSEAT VR . SR LB R BB 5T
ZEWE SRS E S MR A EER L, GUKERRR Ry
RIEEATE . ARG B P,

VEWERN B E BT T T AR B e A S R S TR
AHEEZE YD, 2B RGFHEDRREWRTS EYMIEEYIERERIL
FVEA OSSR, BlnE B JkRR 5yEmEt, UREREY
M B AP, IR KNS I T IR R AR Z 1R
981001 Ly i AN ) At T IR IR R R o A 0 LR AE S R A I G AT e A
B4 /ML e H EE R XY, E A A OB R BT AR
TP RN E . . ARAAEARRESEHMERERN
Jt ] /g 2102108 | ) B 3 R R I IR A AR 12 4H . (Phytoplankton Size Classes
(PSCs)) FyRWkYIThBEJSEL (Phytoplankton Functional Types (PFTs)) B, 4F
TEP K AR S R R R BB RMASHIY), R, BAEDR L
K1 471 U0 IS SR 1E R R I v R B RO 8 R e IR U R 4
T I £ PR AR O,

1.2.1.4 RENEHREFEDRESFERRER

Sof 3% 8 o e A v o TR A R e B TR R BT R R R AR, 5K
EARER004 FH Z 78 R IIHEGE S ZK R TR B e R R B S e
£ o WREEIBIFHAM, ZHNXRETHLEXRE B THRRER
7, BRRBIRREL; T HRRRB S %R o ZAIKAHERME, R7E 440 nm
F71E, 675 nm FEARFELE, XMIEKIEREERENBERNER. &S
D07l AL B X AL R, 440 F 675 nm FRIFHEYITR R B S K44 Hrt
BF o WEZIMEEMEAERK, FTERERSEERN Y RNEERR; Rk
D8I R WM R KR I R 85 R A B RN R B S SRR &I, T
#. KASTHRESHEEMXEERZ, FAAEXMEREBEHARZETHR
SBRMEMNZERTEH. EFELRTERSHFHENNSEM, MEFHT
BEESEBBIE, BHANREER, LM THRaExdEoR, Mm-S
HRRW AR EH G o WEMFERE . HhEP I RBK A KR
WC R B 2 TR AR AL BRAIE B LB R AT 0T, R ORI ZK Ak b R 2y
2% RS AERNEWECATE, BIaRNERWANET, AR



1 #ig

E % i 2 B TRV AR AL B B MRS B K R R T HAR IR, B RBERT
B EBOE IR A, T4 B R FRR i B R 1 B RN [ B RS
FNFHAMRE, ERKEENTE R,

1.2.2 EEXETRPBRIRE

TR YIE N AR EE AL, R EIE 2 B P B 7K A %
RERTR R B BORTTER, U AR BT R BB R 2 A B
Bk RIEFR I —AE AL, JEESRTRR R R BN AR A RS
PIAETY, ZEAMNE S DRI AR R EESRIERIK AR, 440 nm AbIEESERR
LIRS 5 IR AR BT IS e R, TR R K AR B E P v
KA, B 52 BRI FRE N . EREBFEFSELRENEHI, 3k
RS Uy /1N i el | I N 1 10 O O N

JEBEIS R A BB BB K R IR Eo R

ad() = ag(ro)exp(-S(A-ho) (1-4)
H a HSHTHEK, aio) IS E KT RBIAEME . SEE R
Be 57 BRI AR AR & B <MY, Bricaud &S5 SR R X
HIFCRE K AR E T SR GH IRTFSL, BRIRGERIR S 5757 8 Bl 16 um™ Z 8], T3
311 pm™!; Babin ZMIZERRINE RKARITIE SRR, 700 YRR & K
KAE, S EMELE 11.7 ym”, TEFVBRY S BERZSRAKE, S KERE -
fRK. Ferrari &M Z T T UM E, FELHERY) & EEKKES,
S [METE 9.5 ~ 12.5 pm ™ 4347 ; TUEEB VIR B B K HBIRIRKIR S B {EAH
SRS, 7E 11.5 ~ 14.5 pm™ 4377 . B iR IR BRIT 1 /K Akl B S 0RL ) B i
BRI, BSESIN S METE 8~ 17 pm? B4k, FHMER 11 pm™; REHESE
BOlgt 3 MK AR B S R E R, il S 78 5~ 16 pm™ Z[H], —Fi’%ﬂiﬁ
103 pm™. WFARWIHERE H F ARSI IRIZE 400 ~ 700 nm B IFREER EA
%S EBFA, HBEHEVE R THME N 10.9110.62 pm™; FMEHEIEA
FWESK 7.0+0.8 pm?, LZMULH 52 um™. AW, ARRBEUKF—X
AR, JEERFR A AR ER . T ANERS R Ok ik, R
RERL R BB S RS IR R AR, BRI BCRRIN E R
i, SHBE o REZ RREHERHERR!,

I3 FEXHARBREARAE
ALITST B AR LA DR LA
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(1) BEI 7K R B AT 7K FE LAV 21T 5 380« T 97K A v S g R e
IUEFIRF, E-LETFR N RGE AR, N R E Ak e
FEFR B3

(2) WRAFEEFKTE . REZE KR R EY £ SR R I SR
W, A R R 7K A R R A A L TR R SRR T 48, it —
BRRFUK T SRR R . TR IK R LI = 55
AL HERR DL R T e R R AL SR RS2 AR 3, b v 7K e B B A K A
BB AL R AR 2R k4

(3) BRI RSB G5 BIMARY, S P I SR WA A
TR S 40 0 TR R R ) B S LT |

ASCEICT S RE®. AW=AEE, Bk EEmE 11 §iR, Bk

FIBFF SR P 25 EEALHE DU R LA 4 .

(1) EAWIEEFAKTRAE . S RIRERAIE SRR . SR S
I 22 434

(2) REIRERY. JFEREURAI R R B R B B 22545

(3)  BITITURL R I M X K S PRI W

(4) CRMARME B R A TERUN N B TSRS R
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Fig. 1.3 Research ideas in this study




2 WHRKBEPR T

2 AREFMARTZE

2.1 AR XIEEHR

T B SRR VK BE, L THERE S BB AKX, & 1959
4 R S 36 3B 2K R T B /K ST T B N oK,  HREmEAR 10442
km?, EHEEKAL 108 m, FNER 178412 m’. THMEMILE, RREKE
1406 km, ZFA%&RdL. K. Fdb. g, FORKHRYY. THRIPRUM
BN, EMEREEEE, WAORRUET, FERET RN E R
HARRL MR A EREZRR AT, 7 BT SRR RN L e
FRSkBEARLEENEW, FENEREEFRBESM. B RIEAK
PRIE FR K T R AR & 2 e O] SR H 1998 EFT 1999 4F & A X I 15
HEKAESE, YT SRR EE SRR AN KB VE X R T TR E SR T
R a1,

REMIBELYFIKE, SFLAEAT R ERR X, 1960 SFEBEK,
H—RFEAE . ALK OKEE), HEKERN 148.5 km®, BIAERA
12 km?, BREKELAN 1112 m’. REWE—NERHAK. RVER. ki
AP S L AT — AR EERE, JEEKR, BEMXEFKE, WE
FRV TR LRI NGE, KEE. BEFREAY, BEREE
FRATR BRI R B . |

AR RE S —RKEKE, HMEBTTHMNE, KREM 2338 km®, EHAKAL
TRMRN 443 2 m®, BAEMR. k. ER. HUE. RESLHEMIIE. X
WALE S RN, 2, BRRRKKRSNEZLE. RS, .
B, T OV R AR ARHSEIET, WRER B AWE, MATETR, |
M 132 km?, FHAKE 2.0 m, ETEHWEERFR RKER. B2
RV RGBT, KETCERL, WEKEEFRE, FENHE 5-10 A
W, BERSTERMEREERBEEKE, GREMESLTFHARERE
ERkd, BT REREE LR X .
2.2 SFEHER A FAs L

ETHH. REM. KBRS A HMA 1 8. 9 11 MRAER, BARRX
FE AL 2.1 ~ 2.3 Fim. T-20124F 12 A% 2013 4 11 A, EERFEIREMN

MRIRBIRS, o EREBR KA LD ST A HLBRROK SRR R
EKEE (0~0.5m), Bt iR IEH B — @K T ERURE T



TORLAIT MRS M W B IR K B I A R M B W AT T

N B CERAT, SWFRLRESNERLSE. YR, FiFEY
BERES%, BHE (SD) BIHH 30 cm EHERENE .

T 53 7 AR ERWAREN, #1088 SUKEER, 28+ T AR,
Tiwl 8 AviE AR B 2 HEdEHREK.
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Fig. 2.1 Distribution of sampling sites in Lake Qiandachu

10



2 WHAKBREPFR L

H9240"E 119°250°E IIQ'EL{G'U'E
N 1, K
- st L e
319190°N }‘":f’.{hﬂi A P
o 5 GO ]
A N
e . 5
s
3°180°N N D
L‘J .T.\ga‘;
1
N e
WS
31170N (/’ Ty
TS
ot
N A4
fj l/
31160°N W" \
i
Ly s TS
o
AN
SPISON j}» =%
ey, )
s
h 0 75 15
[ T I I T
Bl 22 RERMERE
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SRR WO M S A B 3R KT B T R S5 M B N 5
23 BHBERNES NN TS EREIELE

23.1 BE. BRRHERMETTZ

BE (TND. BB (TP) W& KA MR EERS . HE B A
. R o WIERA MR, F GF/F IR, RERERET
IKEE AR 48h LU E, BUH A 90%MI ZEERER, MR J51E B UV-2550 43606
B BWIRE 665, 750 nm ANRYGEE, FEINA 1 1% ERRIL, BEAIH
GE o MBS RIRE. BIFHEYERIREANGE o IREHRRIREZ
P, A Chla F7R.

2.3.2 FU 4 W cHn bR RO E R T BT

BB KR CR e B IEIERCR (QFT) i, FEAR 25 mm i) GF/F
(Whatman A 7)) JERETIE—SAMRMKE GRIBAKEBFYIRE RE T IER
AR, 7E UV-2550PC B4356 368 T A ISR-240A B IRR GBS LR
5 (TR) 7 v HSUhi (R 6 . SRR Tassan PRI T AR
BATHREFRIE:
OD(\)=0.4230D/A\)+0.4790DF (%) (2-1)
X, ODOW)IRIESE e E B BRI ER; ODA) N BN L
PR b B R (K YE R e R B T AT A U
a,()=2.303-S/7-OD,(\) 2-2)
X, VT EKEEAATR, S A YTARAESERE bR B R AR
R EBRanE s B A BB, JEE b R IR, AR
FEEVIT A RS, 25 B BRI R BRI R s e 15 2 R B
KRS, TR SR I TR JE RS T0R: A 3215 6 ZERMC Y o B 2%
BN, FE6 LS ERY SR SR R a,(\)IREIEBER OGS R
B aaQ) BB BN HAE S TR g
ap(D) = ap(2) - ad(D) ‘ (2-3)
VR LR RO BT (IR B ORCRE I KD, T AR AR
IR T a5 B ZWREChla (ngL™) ML, BN
agn (\) = aw(2) / Chla (2-4)

233 BEREEARGRENNESTZE
i GF/F SERGSIEKHE, REREBRE Tk H Rk 48h KL L.
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2 HIREKREHF T

2331 EEEQAE

218 Sarada 20 Simis ZPIRHREUT V. B RS IBRI N BRI SR
TR Z IR B O F, IIA—EAFH 50 mmol pH=7.0 RIBEERZ P ¥, /T
FEE BB LML 4CIEE B0 30 min, 4°CLRFF 240 JEEUH, EEVE, &y
MRIEE IS, A 13 mm S 2 (millipore) ¥ GF /F ¥, W . %
R F LA F-7000 962006008, BEmUES, B lom LT, H
FIFEEN . WELM: B4EH 5 nm, FHIWEE 2400 n/min, BREK
# 620 nm, KUK 600 ~700 nm, HK 5nm, HE 700V, FHEEEAKN
WP . WRENRE, WKBELBINEEEAWRE SEER ALK
HREXRRU BB LT EREANSE.

2.3.3.2 BERABAE

| KR TR AR, WFELRKS: BL 3 mL ZHEFBZDOME) R
B, 7620 EREANAE 1~2 /e, BIRRRILKUARSRRER; BEE,
Fl 13 mm 4ME0d 985S (millipore)y8id GF/F JEfE, WM THREAE/ MR
mL); FIRSRGIEEE (HPLC) JEREM S Chib M B-#% MRS E.

B EAOREEARERNEMNIENERRBLMET . BERET, HH
RS2 FEREERNE, RSB RIIERE.

234 ZEEDREREESZ

KRR 1L, BN 1%~ 1L5% W EHE R, WHERENFHFE
UUUE 48 h, W4, EAZE 30ml, AEESECHEUEEEME T RIEHRR
B KA BFEHSMES, SREESSREE. MBS, Hih
FP2RAE 52 B B B«

24 ZEARBM B BT ZE

2.4.1 R HHE

BIE AR SR, SEEhnstl, BERSMEER. RAEME.
INRBEFIRGTE 4 FholidE, BRIk B T EREBK A YIS BT R 2,
DO FP RS K B0 AR
2.4.2 ARG

AT RIS AR, BERENERIEFNIRERE 25C, HHE
£ 2000 lux, SEREEHINCH 12:12. BFHFBHOEFERTE SR B P ER
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BRI BB I B FK T B AR I S5 i ST 5

Bevk KRR IR B ZEEIRE AT YL 1 BT B A
FORENEIEFERT, BRBEEBIRELLN 6:1, DERREEMNFE. &
FETE RN, EHMRENEMAEKER, SBETHHEK
R EAT S2 0 . BB EBFE N R E 3 AN, 70 AT I8 1. 3. S5 ml.
BRERFERE . BAL-1. B 24, BRE3%. TERFERRRIR
¥, Chla FE RIFIFHEYRARSHEE .

2.43 SBENE

Bl BURER, FAREBEBHE 0.1 ml #HT 0.1 ml BATHEUE L,
7E OLYMPUS U-TVO.63XC B485% T M %% 30 MLEF Py B 40 M i B e ohiAz
G0 TR TS 0 P S L 38 g B RRER P A USSR P9 R4S . Chila
YR R TR BT R B 52 5 38 — 25 cp gl i B AR IO R B 7 v — B

2.5 KEEFAKETFSR

] 2 P O S B B e R OB A T v . EIRRATREE (RAR
HEFREEE: TSD. BENERRSES. SA4ERRSEE (TLD, &
SEREHENEE . WP, Bl USSR TP AR, RS
PSR, BRK, FUSAEFIEUEM ST AR
B RS, BAKNEENTIRGRS, BWERNERE. Bk, ACEREE
B SR A TSRO A I B LR

ot T S A A SR AV T BRI T 5 K B B SR B B AR 26 M 50
H: Chla. TN. TP. SD4Mi. ZAEFRRESHEEA:

Q) =Z'ijW§ xILI(j) (2-5)
RH, TLIC)AGEE RS Wj%%jﬁ?%ﬁﬁﬁ%?%%ﬂ%ﬁﬁ%ﬁ%ﬂﬁ;
TLIG A B S H I E RSB
P Chla 1ERFEWESE, WE j HSEHE—WHHANETEAA LR
1[127]
% L1 PEBEEISHEESHEE a KRR KRE

Tablel Correlation between some parameters and chlorophyll a in lakes of China

% Chla TN TP SD
R 1 0.82 0.84 -0.83
R? 1 0.67 0.71 0.69

W{W~R*/YR*) 033 0.22 0.23 0.22
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2 WFREBREPFHITIE

B EFRESHEHEAWT:

TLI(Chla)=10(2.5+1.0861nChla) (2-6)
TLI(TP)=10(9.436+1.6241nTP) 2-7)
TLI(TN)=10(5.453+1.6941nTN) (2-8)
TLI(SD)=10(5.118-1.941nSD) 2-9)

ST 0~ 100 f— B FIE B AW SR AT 4 TLIS) < 30
¥, 30 <TLIE) <50 HHhEF; TLIZ)> 50 HEEFE, HH 50 <TLIZ) <60
HREEESR, 60<TLIZ)<70 HPEEER, TLI(Z)>70 hEEEEF.

2.6 SRETHHN

2.6.1 FHHEREBRETFIHH

AT R T (Q) 52 S S Sl P e 2K 1 LR 3R 5 5 BRARR A T VRl e
R R O 2-10) R
Q*=a*n(A)/a*sa()) , (2-10)
KA, ot (V) SR ST VR B I LR R, VRSSO BCR 2L
ERHEGE g WEZW; a*o)NEBRRA TR B R G A N
W RTML2E Q10X EHAERTRESHIRERT 1 HESHER
%4, Bricaud Z12% T2-10)R B, EFRE—AFRTERERTFOT
HEine-1)3R.

3 2¢7% | —p'M)-1
*qg= 1+— 2% (2-11)
0= om T ey
Hr
p'(W=a*sol(M)cid ' (2-12)

R, o HEEEERM M AT GE o WE; d VGRER; BT 675 nm il
TR R R R AR EMED, FIk a*sol W LABUM-4E a 7E 675 nm
b FEAIRAS B HOR W B 3012810.0201 m%/mg. Wozniak Z VBB H5MHGEK o E
Z ARG R A& W2-13)K.

¢1d=24.65Chl1a" ™" (2-13)
FRIES SR Chla REDT 50 pg/L, KTHIRER, KEBRKIRE,
PR R Chla ¥RBEKTF 50 pe/L HIFE R
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TR BCR PEXT VA SR AT R LR S M I W R 9

2.62 ERNFEEHCSREFHITE
BA— 3 ] L IR R B 22 5 DA K LR e R BUBE Chla W HAS 4L, FER
BT EENNEIREK, B Morle™YHfl Bricaud™MIWFst, SERFHITELA

31+26"D 4 2(e™ —1)/ (ad)

Q.M=7 d (2-14)

Hh g HERTRY, d bk, FME, HEEEENN, QMWE
A1, QoM RIVEBEFNEK. |

2.7 BiRSH

B SPSS19.0 BATEAR AW AHT, AIEEFRE. EEMTES. ¥
W EZES A SRR A BSIRES %k, BEMKP P AT 0.05
RTIGEBENEER. HMEBERBIEERLEIYTE Origing.5 BAFF 5E k.

VE: SO R Y O R A R BRI 2013 4F 8 HEE.
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3 kAR R SR SR

3 7k B BT I R M 2R B B T A B R A B

BIRARI RS ap(V), IS T WY apnW)RIEBEISTRY as)HIE
L&T’ﬁﬁ[lZS,lfﬂ]’ i%ﬂ—‘_\‘%]
a(0) = am(®) + asd) | | (3-1)
KA B R (K R LE R DA R AR B B R E T SR R R B B E A
SeEFAIR _E IS . — M, 7RV RIREEKAE, YR R R R IR
WA EE RIS, R Bricaud 2 A RKEEA AR L R AT A,
PRI 3 T ABUR R RN 75% 25 ZEVR Bl RV R AN K
, SEEEBA. REEN. KETREERSLMEEREN, JEEEBR
YIRS . BB B A B R EDM, BB R BRI TTER 5
I AR E 2y, EMREE IR AR, EEFRIFHEYREEK,
R RE R RIS/ NOER T, BRETR R REAE 440, 675 nm
FE TR L B Y B 2 A LSO A B S W B K T RN UBRLY) , 1B4E 400 nm FIFE
WA M2 NS B R, MEEP. KRREN T EEERZT
WLUCRL Y I 22 o '
ASHTTEH. REW. KW—ERSSUESE KT, SEARRZKEFTER
T Sk i 2R B B e A A A e B OISR RTINS, i RSO i
BEH S a IR, WIWEFRRA KRB BRI B AR A . '

31 REZBNYREME=EL

BB B R BOR AE S B T R I A BB R g I, 7E]
—WBN, WHEKLGINE Re T EBBRINEYR. A—KkAEREEN, &
ZER—HHE S HEAR A, BTHSEERIKSNDARHAR, £7K
PR & AMIRBE B R BB AR BRI 22 7Y, AT S BCR B HERA — R Y
I 524G IR o

3.1 EAMAAREERNYBRYBRRBHEL

E3.10%. B, K. XZTHE. KEBIRIKEI400 ~ 700 nm /s &7 B0
YRR B A 2R, N AT DL H AR IR B R M O R R
BEK, SAEHHEATREPRAN; RREEATHY, & K £F
RERBRERSRT TS, REESRHHEE, HEAK. =1
BIHEANST GG LTI, BFE6TS nmHEF7E BE g, 440 nmit
WA B, ABIRKZEAE620 nmAr FE TR IBUIEE .
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Fig. 3.1 The mean of total suspended particles absorption coefficients in each season

312 THPEEZFRRYRKUANHR=EWL

B35 HE. B, K. KBET BRI B B e 0 gy i 3ol
2B, BT, F—FENARRR S R E 5 R AR EZET RS R R
WEBBEEER, IMERTESERMABRMKRERR. HF. B. K. £
7 BB BR Y AE440 nm IME S H A : 0.32040.365. 0.593+£0.168. 0.157+
0.041. 0.20420.074 m™, M, 675 nmAIYESHIK: 0.123£0.167. 0.142
+0.231. 0.0714-0.020. 0.065+0.021 m?, AREWE, RERYEKESRE
% (P<0.05), BERKA, KESH/h. WE33FT7RAN440F1675 nm &A1 &
FER R R B RAIRE, R, RRRESZAEFENEEEZRR
K, KEMLERN; FREWAEZE, SMAEFREDRNSL—&PIHIX
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# 3.1 REFER YRS BERYRERRR
Table 3.1 Linear models between total suspended particles absorption at 440 and 675 nm with
total suspended particles, inorganic suspended particles, organic suspended particles

(R*>=0.46,N=132, P<0.001)

(R*=0.32,N=132, P<0.001)

WK TSS ISS 0SS
H  (oum) (mg/L) (mg/L) (mg/L)
a;=0.069TSS+0.113 a,=-0.0631SS+0.234 a, =0.1090SS+0.088
F 440 ’ ’ ’
M (R™=0.178N=94,P<0.001)  (R’=0.0008,N=94,P=0.79)  (R’=0.29,N=94, P<0.001)
W a,=0.030TSS+0.037 a,=-0.01118S+0.093 a,=0.05508S-0.017
j 675 _
(R*=0.176N—94,P<0.001)  (R’=0.01N=94,P<0.05)  (R’=0.38N=94, P<0.001)
x a, =0.095TSS+0.176 a,=0.1181SS+0.342 a,=0.23008S+0.164
440
q (R?=0.84,N=96, P<0.001) (R?=0.83,N=96,P<0.001)  (R®=0.40,N=96, P<0.001)
a,=0.030TSS+0.046 a, =0.0351SS+0.101 a,=0.08108S+0.018
W 675 ’ ? ?
(R*=0.85,N=96, P<0.001) (R?=0.79,N=96, P<0.001)  (R?=0.52,N=96, P<0.001)
» a,=0.030TSS+1.206 a,=0.0321SS+1.561 a,=0.0930SS+1.359
N (R*=0.53,N=132, P<0.001)  (R?=0.43,N=132,P<0.001) (R*=0.38,N=132, P<0.001)
b0 ] a,=0.013TSS+0.404 a,=0.0121SS+0.587 a,=0.0490SS+0.330
75

(R?=0.53,N=132, P<0.001)
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Table 4.1 Relationships between non-phytoplankton absorption coefficients at 440, 675 nm and
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“E a=0.007TSS+0.009 a3 =0.0091SS+0.022 a3 =0.0170SS+0.007
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(R?=0.11,N=121, P<0.001)

FE: BHBEGIRAR, RPRRIIH

BSRT B AR AR SRR BB R 5 B R BRI IR X 2 TR B A G

IR B, (H=N1A 440 nm 4R BRI TR B S B LH AT
BT 5 E B TR AT AR S, T 4.6 BT, 440 nm ALIREEISURL AR
W BEE ToH LB R BT o LI TT 3, BEE A LB ORI BT o Lo
A, B 2R ERRER.

45 35 28 BB MR e, (440) o)
— N W - Uy

o

1@

3.96%(1SS/SS)

L a (440)=0.041¢

L (R*=0.43,N=283, P<0.001)

o OIS
E 7’\% 5 ; ad(440)=2. 1 1e- 3.96%(038/88)
X (R*=0.43,N=283, P<0.001)
2
w
£
& 2t
B
K
®1r
ol

088/SS

] 4.6 440 nm JEFEFTORY) T TR BOE = TR DAL IR 224k

Fig. 4.6 The correlation between non-phytoplankton absorption coefficient and composition of

suspended particles

37



BRI R R B TR KT R YRR S B M SRR 5L

BRIV T LS BT T, H— TR s R SR (B
SEEREYSD, E R RREEEEN. BRI LS
B RS S B R B e X R AR, (B EIOIRY R
b I e B A A S R, ToHR KBACOK R T B3 e % 440 nm
LSRR T 5 A TR A S BT AT, R AR R IT AR S
CINE 477), JEEEIIR IR BB W AT I 2 5 R B
SRS IERIET 50 MABEHRAFEFRAATEREE, KT 5025
SR T e KRS 2R IR R R S K. T SR I S IR
IR TR, ISR R B S A SR AR B A S M B
BB W TR, KRR, YRR ET R
SR, T SR SR 3k TR O e,
BB A e R T . T B SR OB T AW, DU AR A S i
FeE MR R S 19), sk B PR AR 0P L >, I B
B EFRBTIHL.

=2}

a,(440) = 2E-8 TLI*3 @

Ln

- (R? = 0.48,N=320,P< 0.001) .

2 oy o
Y T t

4 s 3 BUR AR K R Ba (4400m) (m™)

el T Tl
0} S

25 30 35 40 45 50 55 60 65 70 75 80 85
TLL

& 4.7 440 nm FEERFRYIB BRI S 5 A BTN TLLIIRR
Fig. 4.7 Correlation between a4(440) and trophic level index (TLD

4.3 ING

1. 440 nm JEESTRA TR B AR RPN R, A=A
ST N FEM < KREW < AWl 440 nm b IEEZ IR R B E R
FUBAERNL. BERLA, B, KERAD, FABLE RBZBRYR
RS -

2. PR B IR AR M BB 400 ~ 700 nm R ECERGR LA 1SS
B R EOTE 099 BLE; T8plE S HPHMEHR 1621122 pm™, AR
K — R R R R R e A R, RES T E AR B .

38



4 FEBIRYITARR B

3. TRMIBHRMERBKR, 440 nm LCIFFERBRY BB R B S HBEERAIE S
TAEBUFIARSNE, aa(440)BE3E S (I K 2R R BT RNB W .

4. JRERBRRE R S BIF WAL & BH R REH 440 F1 675 nm JE#
TIPS B BB R AR IR E BT R R T8
B R EIRIREI S 440 nm JFEESSFOR YR BCR B O LR ORI BT o
BN, BEEA AR AT b LIRS TR, e 2
HIRTEBRERR. .

5. FFERTNYBRRAE S EFRRSBEFLEEBENRRICLR, WEE
BIEE IR I3 A0 AR BRSO o ok B A ) 1 A = 5

39



BRI A IR 5 KT R AR AR v G5 P R A 5

40



5 FREYITUBES R R mE R

5 ERHEYRESENT AR Y NEE

FIAEYIBOBCR PR OGS R AL R T R RIZKARIB LT, RS F R R
BEMRSANZESR, KIS HARER, BRESTBSNKEFRELAT
PRGN ARALD . AR BTSSR, AT P9 R R IR K 4k 1)
WEAEPIB MO LR B AU, FHRITESRAKTE . ARIRE A RIEY)
R S TP AR R

5.1 B EMR R AT

- YIRS E RPN A @ RTERFE B K (440,490 620,675 nm)
AL IR, oAt 675 nm FEZ Chla MR, 8B 270 b BUMHE TR
Wek/h; T 440 nm NEHE T HEBIEA A Chla FI%MG 620 nm 2 BEIE 5 F IR
Wl SRHA% NERTE 440 ~ 530 nm FE7ERBC, RIS TE 460 FT 490 nmP7128,

511 EMHHEFEYRERBHEThas

B 51 AF. B. K. LFHFEYD TR RECYEBEF KN, o
PAE HI7E 440 F1 675 nm FAZERN B AR,  RBIFKZEAE 490 A1 620 nm Ff
AR R = ANV DR R B AL S T 53 < REW < X -
#, EFENEZFREWMNTSPRREDTRRREER, KBENLF_ZER
iy |

@&EF —_— s 18r ®EZF

Y S
T

s
£y

........
......

ﬂ%ﬁ%%‘&gﬁaﬁl(ﬂ (™
'%i‘&f:&a {

K @mm) ’ ’ F K (om)

B 5.1 =ANEE R EYRIR U E AR

Fig. 5.1 The mean values of phytoplankton absorption coefficient in each season

41



kS O RS 3K T B AR B v 5 P R SR 5

512 TREZFHEDREARBOEL

B 5.2 Fiash T SR S R s R SR, A T
DIEH, 440 F1 675 nm {7EAEF U1 B HIRBcE, DB AR 620 nm H LSS
Wi, . 5. B AZ 440 nm FRFHEYIRBCR BT E B0 0.058
0461 m™. 0 .053~0.719 m'.. 0.061 ~0.217 m™. 0.061 ~0.271 m™'; #J{H 4 0.161
40115 m". 0.20040.158 m™. 0.128+0.044 m™ . 0.108£0.048 m™", FZFEIIL
HMHEREE (P<0.05), HFHEE > FF > KFE > £F, FFWRHFRL
R, F. B K L7 620 nm FIHEYICR BRI AR IT E S A -
0.013 ~ 0.350 m™ 0.012~0.122m™. 0.016 ~0.056 m™+ 0.010 ~0.056 m’; ME
3% 0.0714£0.094 m™. 0.048+0.033 m™. 0.036£0.012m™ . 0.02810.012 m’,
EAEHRWEREZ (P<0.05). . B. K. £F 675 nm FHEDIRER
S AL IE 4B 0.026 ~0.384 m™ . 0.025~0.294m™ 0.032~0.105 m’.
0.029 ~ 0.122 m™'; BE Y 0.085+0.081 m™.0.094+0.069 m™.0.06930.022 m’ .
0.053+0.022 m?, EENESZHEYBIKRBHIE, ZFRAK (P=0.69),
HERWHNEREE (P<005), BFE. HF > KF > £F.

e @EF o4 MEE

=3
'Y

&

o

=
= f2
o

=
1

F ARG R K ) (0
R L C S CRNC

025
o ~
8 7"*
=g =
fory .
=
&
2 !
B o
= ﬁ
e q =
0.00 . . » 04 : - -
160 450 500 350 00 &0 0 40% 150 500 550 500 650 700
# % (o) K m)

B 5.2 T SR YRR BT R
Fig. 5.2 Phytoplankton absorption coefficients in different seasons in Lake Qiandaohu

5.1.3 XREWMEHEYBREABNEL
B 5.3 Bk B R EE R s R B AR, MR i

4



5 FHFEYTBCR R R R

PAEH, 440 F 675 nm FA7EIAN I B ARSI, KEB 40 s7E 490 nm A F77E
PSS IR, 3 BB ISR 620 nm T AT KIRE. F. B. K.
A7 440 nm FIFEYIRBCR B BAIERE 30 0.115 ~ 0.908 m™. 0.139 ~
0.770 m™. 0.243 ~1.053 m™. 0.290 ~0.459 m™; HMEH 0.290+0.181 m'. 0.276
+0.157m™. 0.513£0.190m™ . 0.361+0.048 m", REZSEBI K EHNE
AEE (P<0.05, HI#EHEK, EER/D, SFETRERZANERAK.
B K AZE 620 nm PRIFE YRR BUHAE 0T B 23 34 : 0.051 ~ 0.480 m™
0.063 ~ 0.390 m™'. 0.072 ~ 0.524 m™. 0.130 ~0.210 m™; 1% 0.156+0.089 m™ .
0.14240.082 m™. 0.270+0.103 m™ . 0.22240.104 m’, BEPEHMKERE
Z (P<0.05), #kFEHEK, EER/D. H. BE. K. £Z 675 nm BT
RBINRNIEE A A : 0.051~0.480m™. 0.063 ~0.390 m™\ 0.072~0.524 m™\
0.130 ~0.210 m™; ¥H 4 0.14720.085 m™.0.13440.078 m™.0.2494+0.106 m™
0.21240.095 m”, FEANEWAMEREE P<005), KFJRK, EERD.
R BRI R RS AL R R BEE T R S BB R AL
WEF

=
o

1.0p (a)%§

vh
kg
o

b
b

=
i

BEHER KR M) (oD

‘ FRAHREERa ) ("

bl

PR AR L, 0) ("

&K (om)

B 5.3 K HEFEIFEY R R BBEETTIIRN
Fig. 5.3 Phytoplankton absorption coefficients in different seasons in Lake Tianmuhu

514 KHZHFEDREABHEL

Bl 5.4 B KA B2 R AR R B AR, MGTE k] DA
FH, 440 F1 675 nm FAEF B R, H B F4ruk S 7E 490 A1 620 nm
MHEE S IR, F. B, . £Z 440 nm FIHHEYE SR BB TEE

43



BRI X B R KT B W A R I 5 M M SR AL

43513 : 0.444 ~3.157 m™.0.386 ~ 4.076 m™.0.246 ~ 5.648 m™.0.380 ~ 1.359 m™';
K 1.138+0.565 m™" . 1.615+0.903 m?.1.605+1.294 m™” .0.673+£0.221 m™,
HEMNKES T AZ AMZERHENER, L8/ F. Z. K. £ZF620nm
VR T B B AN AL TG 4> B0k : 0.194 ~ 1532 m™ . 0.181 ~2.282 m™ . 0.124
~3.146 m™. 0.165~0.751 m™'; F{E 4 0.689+0.377 m™« 0.903+0.505 m™ . 0.883
+0.676 m™ . 0.369::0.147 m", FRELEZHPERAKR. F . K &F
675 nm FENREYI B A B AR B A B 0.238 ~ 1.893 m™ . 0.252 ~ 2.685
m™. 0.166 ~3.848 m™. 0.251 ~ 1.026 m™; ¥3{E% 0.8371+0.419 m™. 1.137+0.609
m™. 1.083+0.838 m” . 0.489+0.179 m™. FHHEYBMRLLE 440, 620, 675
mm EEEFER, BREZEE5REZ AN, HEEFWHEREZ (P<0.05),
HY B, %F > £F > &F,
EF

W
in

%%ﬁ%ﬁ%%ﬁ%m<mh

ol
7S

AW RR RS ) D

Kl 5.4 AKWIEIFREYEBCRBEE T AR
Fig. 5.4 Phytoplankton absorption coefficients in different seasons in Lake Taihu

52 ZiFEW LR RBAOER

BB RS apn WS HIN KR —ANFEL 400 ~ 700 nm K FEELA A
0.016 m¥mgChla™", EREHWBRHNREIRNMEYEL R, SMERHHEYIH
WL, BRARAEERN ., ERKIFEAFTRAAERN, EHIETH
TR B R AEB R R WIP, i) Lo R B3R RO T K AR
RIEYIRESHNER . GET RS, REW. KEIKRESDE, =1

44



5 BTSRRI R RRER

T EERB R B AR AR BEAT 20T

52.1 EANMARFEDEREAHTLRE

55 A=ZAEWE. B K L8N FWERFEY LTSGR EOYE 2R
gk, ATLLEH, =AMENALLRERREREEAEAR, SAFWR
HEY TN RBIIRIA T 88 < REW < X, 18 HBRCRE 20 AN
BAME, FEETHRRERBAGEREDRRRIE R, EERIAR
WEKEN, HRERIRE S SR 4 R s = 21 <.

0.08) : 0.06 »
@&F e - 55 ] mEE e - 5
o7l - - R EH 005 - K EH

e o
& R
S
e
2

g
°
3

&

2
b
o
<

''''''''

e
8

HFHEA R A B (wiimeChia)

s
] ﬁ%ﬁ%%%;&fh%*m) (n¥mgChla)

=3
8

b=d
(]

=4
o
12

=
o
A

o
k3
B

@
k=3
3

el
<
=

B Rk R &a‘m(}\) (m’/mgChh)
§
B R Kot ;) (mmgChle)

e
3

a0 S0 50 W0 6w 700l 4w S0 S0 600 &8 7o
FK(nm) : R @m)
B 5.5 ZAMEAEANZTERIEY LRI R B E K2R
Fig. 5.5 The mean values of chlorophyll-specific absorption coefficient in each season of Lake
Qiandaohu, Lake Tianmuhu and Lake Taihu '

g

522 THHZHFEDHERITAKMEL
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AILLEH, 440 1675 nm FFEFANHERRKE. F. E. K. £Z 440 nm
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VLT LB 2,(440)/ag(675), BH 440 nm F1 675 nm 3524 M-SR ) 2RI,
675 nm FEBMHEE o MTTHR, (H7F 440 nm, BT HRE a ZHNEEE T HAb
BEEATIR, FE I —EEE ERR T B AR E5HERE o RER
Ak, B R R E AR E ST B RE#. K#
LT L TEE K. 1.72 ~2.49. 1.94 ~2.57. 1.11 ~ 1.84, B XKEHIERH
e B 7#, B/AMERIEERS 7 B 13# ¥MEKR: 2.081£0.22. 2.231+0.16. 1.43
40.19. MNEIZBALIEE N 1.68 ~236. 2.00 ~2.53, 1.00 ~1.93, &KAH
HBLZER B3 12 A 24, B/AMEHIUAERE 2 A 17#; B{E8: 2.03+0.17, 2.19
10.15. 1.42+022. 448 5.13 T EF HEREFNLAZE, BEIRKTRK
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BWER IR, %5 TaESPEEI LI TrRg REL, ERT BB
EWIAE SRR AN A LB AT 2, RTITREEX, BTHEREX. i
YRR BB 4T A E 2 B R AR A R B RN E N . 440 nm
HA BRI TR, SEEAEXNNZWET 675 nm KEZEMN, KR
P LR AT AL AN B AT L IR P AR BB . SHEARRY, NRETF
KA T, VIR TR R BT B a4, TRy
E5AMEE o IREN AR RN, XFRENS SRR IR
AN ALY TN
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Fig. 5.18 Correlations between pigment package factor (Q*,) and trophic level index (TLI)
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Fig. 5.21 Phytoplankton community structure of 90% number and biomass in Lake Tianmuhu
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Fig. 5.20 Phytoplankton community structure of 90% number and biomass in Lake Qiandaohu
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