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Inherent optical properties of large lakes in the middle-lower reaches of the Yangtze Riv-
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Abstract; Absorption coefficient has important scientific significance, acting as not only an important part of the inherent optical
properties of waters, but also as the physical basis to build a bio-optical model. In this paper, dominant types of waters’ absorption
coefficient were classified and analyzed with the method of “Remote Sensing of Ocean Colour in Coastal, and Other Optically-Com-
plex, Waters (IOCCG)” based on the in situ measurements during the period of 2008 —2011 of three freshwater lakes ( Lake Poy-
ang, Lake Taihu and Lake Chaohu) in the middle-lower reaches of the Yangtze River. Because of the spectrals of a  ( non-pigment
particles absorption) , @), ( phytoplankton pigment absorption) , a, ( colored dissolved organic matter absorption) are greatly differ-
ent, we consolidated the dominant types of [OCCG as type a,., and type a,,-related. Results show that: 1) In autumn, the domi-
nant type of Lake Poyang, Lake Taihu and Lake Chaohu is a4, a4-a,, a4-a,-a,, respectively; In summer, Lake Poyang and
2) Both dominant-type in summer,

Lake Taihu are co-leaded by two dominant types, they are a4, a4-a, and a4-a,,-a,, a,-a,,.

autumn of Lake Poyang and in autumn of Lake Taihu are a however, Lake Taihu in summer and Lake Chaohu in autumn have

g
the a,-related dominant-type. 3) For the Gons and Gitelson algorithms and their assumptions, the applicability conditions are
found inconsistency in different lake water and different dominant types.
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Tab. 1 Descriptive statistics of absorption coefficients and concentrations of water components
in Lake Poyang, Lake Taihu and Lake Chaohu
S BH W K HiH
Gt SR
2010 - 10 2011 -08 2008 - 10 2011 -08 2009 - 10
A7 R A 46 37 144 22 11
ad(442)/m_I YU 1.21 ~11.43 1.38 ~32.04 0.15~5.83 1.03~3.19 0.81 ~1.52
¥ 4.66 £2.55 8.54 £6.95 2.01 £1.19 2.23 £0.59 1.07 £0.21
aph(442)/m_] YU 0.29 ~1.95 0.15~5.13 0.04 ~4.23 0.73 ~4.05 0.25~1.28
Y{E 0.79 £0.29 1.38 £1.00 0.59 £0.69 1.66 £0.73 0.58 £0.30
(lg(442)/m_] JE 0.05~1.32 0.13 ~3.47 0.39 ~1.64 0.51 ~1.59 0.46 ~0.86
H{E 0.55+0.20 1.67 £0.95 0.83 £0.27 1.07 £0.28 0.59 £0.11
Cen.o”/ (ng/L) JE 1.47 ~24.65 0.84 ~27.63 0.46 ~259.69 12.82~174.92 6.43 ~62.11
H{E 8.40 +£6.25 5.72 £5.64 32.91+£44.16  39.21 £36.52  21.64 +14.60
Copy/ (mg/L) JE 19.00 ~168.00 17.16 ~543.00 0.80 ~100.00 20.15~62.85 12.50 ~36.50
HE 56.50 £29.52 110.38 £100.25 34.08 £21.07 38.48 +11.04  22.92 +5.83
Cspy/ (mg/L) YL R 13.00 ~148.00 15.56 ~501.00 0.50 ~71.10 6.40 ~53.85 10.00 ~17.50
Y 48.67 £26.78 101.09 £92.43 22.30 £15.01 27.41 £10.83 12.91 £2.47
Cepon/ (mg/L) U 3.60 ~20.00 0.00 ~42.00 1.00 ~57.50 7.10 ~24.40 2.50 ~19.00
Y 7.83+£3.14 9.30 £8.12 12.44 £8.87 11.08 £3.68 10.01 £3.96
2 FRERGHEIT
Tab. 2 The dominant-type classification
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PP R I R 32 aga, EFFEF(ag-a,) 1/6<a,<2/3,1/6<a,, <2/3,0<a, <1/6
a,,.\a, ;L:I:]}:E'F(uph -a,) 0<ay<1/6,1/6<a, <2/3,1/6<a,<2/3
ag. au,\l_lffp(ad—a ) 1/6<a,<2/3,0=<a, <1/6,1/6<a, <2/3
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Fig. 1 The result of classification of water absorption
coefficients of Lake Poyang, Lake Taihu and Lake Chaohu
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Fig. 2 The average absorption coefficient spectra of a,, dominant-type: (a) a,; (b) a,5 (¢) a4-a,; (d) ay,
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WSO AT — 2 OB, I A AR, B R R 92 @ 43R 0, HI56 T G KA a,,, (665) 76 1
WOl B a (665) K Hutsil i 30% ~40% ARMEE 20 (KR T o, KRS (H i FHE AU A 1RERIE) iR 22
R ay,-related KT a,,,(665) i MR HFIEH 75 25% LI, AT LASERLIA A 2 Gons 457
MR A R 23 R D22 s @) X T HM IR B ), (665) L a,, AR TR G2 HIAE 0. 0095 ~ 0. 0376 m’/mg
Z I, SAERIERIAE 0. 0161 m®/mg 22 BIEK ™ 1M a,,-related 27 15 BRI AL,

e NGRS =~ N NV L S 9N a7 LR BEPLN 2 a
Tab. 4 Descriptive statistics of absorption coefficients and concentrations of water

components at different dominant-types

Qg aph—related
FirSH
Qg ay ag-a, gy Ay gy, a,-related
FEAEL(n) 5 86 91 182 27 51 78

a,(42)/m™" JE  0.15~0.50  1.03~32.04 0.17~8.72  0.15~32.04  0.58 ~4.96 1.54 ~5.83 0.58 ~5.83
W 0.26£0.13  6.26+5.28 1.76 £1.42  3.85+4.41 1.87 £0.90 3.25+0.87 2.35+1.10
aph(442)/m’l JWR 0.47~1.38  0.05~2.88 0.40 ~3.47  0.05~3.47 0.39~3.21 0.35~1.23 0.35~3.21
JEHEl 0.06+0.02  0.92+0.76 0.34+0.29  0.61 +0.64 1.06 +0.54 2.02+1.02 1.39 +0.87
ag(442)/m_] R 0.47~1.38  0.05~2.88 0.40~3.47  0.05~3.47 0.39~3.21 0.35~1.23 0.35~3.21
¥ 0.74+0.35  0.83+0.58 1.00£0.61  0.91£0.60 0.97 £0.42 0.78 £0.21 0.91£0.38
Con.o/(ng/L) J5ME  1.63~4.56 1.47~51.43  1.23~47.78 1.23~51.43  6.72~174.92 6.83 ~259.69 6.72 ~259.69
i 2.94£0.95 11.43£5.72  13.22+10.45 12.15+10.57 35.40 £30.39 91.52+69.94 54.83 +54.86
Copy/(mg/L) 5@ 0.80~4.67 14.80~543.00 1.63~108.75 0.80~543.00 9.54~71.50 24.00~100.00 9.54 ~100.00
P 3.03+1.30 80.56+72.98 28.37 £20.58 51.80+58.48 33.58+13.37 54.22+17.95 40.72 £18.02
Coppy/(mg/L) {5 1.00~1.24  7.60~501.00 0.50~96.75 0.50~501.00 2.00~64.00 18.00~65.53 2.00 ~65.53
W 1.12£0.12 70.16 £68.57 20.87 £18.06 43.89 +54.90 21.60 +12.59 31.07 £10.78 24.88 +12.81
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Fig. 3 Absorption spectra of a,-related dominant-type: (a) a,-a,,-a,;(b) a,-a,;(c) a,-related
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Wk T BRBAAE N : (1) a(As) =a, (A5) 5(2)ag (X)) +a, (X)) =a,(Ay) +a,(X;,);5(3)a,(A,)>a,(A,).
FEXT MERIS #dfi , He =N Be sl 0 665 709 1753 nm. 2R ALT Gons A8 B35 — 5% 45 F, Gitelson 4571 {1
B (1) AT LAIA S B 280 L. Tt TR 26 1 (2) |, i T8 S B 709 nm , A SCHE S B 0L v BEA7 e K (e,
H AT AR A S 5 R B0 R 23 T vkof e b R P 60 5 B9 AT AR R HE AT DX, T AT A X SE R A
a, Fl a M8, I AT LA 650 ~700 nm () a, +a, B 2% (] 4) N7 26 12 1535 A2l T3 (0 38 M0k 4
CDOM W Wi #R T AP % R RO AL, 12 8 7 3 DB 3, HL 665,700 nm [ @, + a, 25 57 5K 5 P, w] LA 1K
IZARBE A& O 58 A2 2 B AR BY vh 5 R DR 22 W TR BEA M (3) , @y, A5G 325 28 BYARH X 45 M v
AN, ZHZ BN (K 2) 510 ay,-related F GBI M T a, 72 H AR R T SAER, 58 T 2

Ea



ERRF KT P THXAR AR EARFHE: 1. 2K 503
%5 R FEFHEAT Gons A S L AE A i B
Tab. 5 The response of different dominant-types on the assumptions of the Gons model
Gons F 7
F TR
a,, (665) +a,(665)/m™! (1(|+g(665)/m_1 al,*h(665)/(m2/mg)
Ay a, 0.4541 +0.0061 0.0879 +0.0703 0.0095 +0.0043
ay 0.6677 +0. 1411 0.4140 +0.3144 0.0376 +0. 0321
ay-a, 0.5539 +0.0775 0.2185 +0. 1312 0.0136 +0.0118
Ay 0.6050 +0.1273 0.3074 +0.2571 0.0249 +0.0266
a,,-related q-Gy-a, 0. 8828 +0.2494 0.2114 +0. 1276 0.0161 +0. 0085
ag-a,, 1.3091 £0.4711 0.3864 +0.1727 0.0162 +0.0149
a,,-related 1.0304 +£0.3983 0.2720 +0. 1670 0.0162 +0.0111
3 &b 0s
1) KEBER KRS (10 5 s
1) 093 2 B A B — , LA — i 3 25 Bl T~
Al Ay N, [~ — -~ ~
5350 ay \(ld‘(lgﬂ] ad‘ap}.‘“gig§§gmﬁﬂﬂ 0.4 = Tda— ~
\ e —1 N =T RN _ ~Ciph ~
RMIZEMBOR, BIFA PR R[] % HR) ¢ NN
HEG RN apava, JFHEH apaga, F03{ L, AN ~-
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