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Abstract. Based on two investigations with 100 sampling sites in Lake Taihu in January, 2006 and 2007, the characteristics of
spectral absorption and fluorescence, spatial distribution, and the retrieval model of chromophoric dissolved organic matter
(CDOM) were studied. The ranges and mean values of CDOM absorption coefficient at 355nm a(355) , fluorescence normalized
F,(355) and dissolved organic carbon (DOC) concentration were 1.83 =7.34,3.37 +1.01 m~'; 9.79 -29.18, 13.4 +3.37
N.FL. U; and 4.61 —10.45,6.37 + 1. 24 mg/L, respectively. Significant positive correlations between @ (355) and DOC,
a(355) and F,(355) were found. Spatially, two surveys have shown that the higher values of a(355), F,(355), DOC concen-
tration were found in Meiliang Bay and lower values were found in East Lake Taihu and Gonghu Bay. Overall, «(355), F,(355),
and DOC concentration were significantly higher in two transects in northern lake regions than those in other transects in southern
lake regions. The results showed that BP neural network model was superior to a single band model and the first order differential
model for CDOM absorption estimation. The relative root mean square error (RRMSE) and mean relative error (MRE) of BP neu-

ral network model were 14. 9% and 11.7% , respectively, based on an independent validation dataset including 25 samples.

o o ERREBE AR TR H (KZCXT ~ YW — 14, KZCX2 — YW — QN312) 16 5 1 S8 FH 3£ 4791 F (40971252,
40825004 40730529 ) ¢ 2 ¥ . 2010 ~07 ~ 05 157§ 52010 ~ 00 — 06 IKCREECHS. 0 1K, 55 , 1986 4F 4 -1 5
E-mail ; fenglongqing07@ 163. com.

sk HAEH ; E-mail : jpan@ njau. edu. cn.



B R RS . KA & T B L BOK R A M R B R 349

Thus, BP neural network model could be better used to estimate CDOM absorption in Lake Taihu.
Keywords: Chromophoric dissolved organic matter; fluorescence; remote sensing reflectance; BP neural network model;

Lake Taihu
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Fig. 2 Absorption spectra of CDOM in typical sites
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Tab. 1 Ranges, mean values of CDOM absorption coefficient, DOC concentration

and normalized fluorescence in the two cruises

a(355) (m™") DOC ¥ % (mg/L) CDOM %5 F,,(355) (N. FL. U)
ARGy ik
Y ¥ifE bk ¥{E FieAEe] ¥ifE
2006 4F: 1 3.60-7.34  4.46+0.95 5.42-10.45 6.91+1.42 14.16-29.18 17.65 +3.62
2 2.68-4.14  3.22+0.44  4.61 -6.69 5.81+0.64 10.87-15.67 12.36+1.36
3 2.76 -3.62  3.11+0.29 4.63-6.05 5.28+0.45 10.72-12.92 11.65 +0.75
4 2.27-3.67 2.93+0.38  4.75-6.60 5.39£0.64 10.32-11.76 11.10 +0.44
it 2.27-7.34  3.53+0.88 4.61-10.45 5.96=+1.14 10.32-29.18 13.64 £3.53
2007 4 1 3.06-6.05  4.33+0.84  6.38-9.92 7.77+1.00 13.88-21.23 16.79 +2.55
2 1.91-4.73 2.95+1.00 5.56-10.07 6.75+1.38 9.79 —-17.71 12.56 £2.52
3 1.97-3.90  2.78+0.56  5.50-7.48 6.38+0.62 10.62-12.72 11.38 £0.78
4 1.83-2.50  2.17+0.21  5.09 -6.25 5.72+0.42  9.81-10.73 10.40 £0.29
Bt 1.83 -6.05 3.20+1.10  5.09-10.45  6.79 +1.21 9.79 -21.23 13.22 £3.22
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Fig. 3 Linear correlations between CDOM absorption coefficient a(355) and DOC concentration(a,b) ,
normalized fluorescence F,(355) (¢, d)
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Fig. 4 Spectral fluorescence intensity at 355nm excitation wavelength in typical sites
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Fig. 5 Correlation coefficient between CDOM absorption @(355) and remote sensing reflectance (a) ,
single-band estimation model of a(355) (b)
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Fig. 6 Correlation coefficient between CDOM absorption a(355) and the first derivative differential of remote
sensing reflectance(a) , first derivative estimation model of CDOM absorption a(355) (b)
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ISR AL, Br A— R 0 R A2 % R in B & J2 b i e on 8. G T4 2004 o5 5000 A S8 18 T8 A
FIRFSE RIS , SR 43I 5 P SR AR SE I B e I e, N ELA 3873 S F M. T DAAS B 90 SR F B B & 23 i 22
TCHCER M YNGR 20, 15 R A3 2 43 ) R AT S5, 3 R0 0300 16 R S 001 1 A T 389 7 R R 2
RRMSE -5 2% MRE 1 Pearson A5 Z 4 r X AN [RI 4 28 040 0 14 40 26 0 28 AR 04 7 D0 B A, AT 445
B R 4o SR

M A R SO 12 B A OC R B r (B /KM 0. 852, RRMSE F1 MRE #8470, 435 15.14% 12.80%
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Tab. 2 Correlation coefficient (r), relative root mean square error (RRMSE) and mean relative
error ( MRE) of BP neural network model with different cells

TH 3 4 5 6 7 8 9 10 11 12 13 14

r 0.831 0.835 0.838 0.833 0.848 0.836 0.851 0.850 0.852 0.852 0.847 0.849
RRMSE(% ) 16.26 16.05 15.94 16.22 15.32 16.00 15.15 15.20 15.33 15.14 15.32 15.54
MRE(% ) 13.90 13.60 13.50 13.80 13.30 13.70 12.80 13.00 13.10 12.80 13.00 13.20

2.3.4 ZAEAMIIES WK T TR RS B DL Rl T, 6 200 S8 UE B (n = 25) X BT SL
S R ARG B BRI 36 FASE LA B3 5 S 0 A5 A0 B M AR G, X CDOM (1) B Be g R | — Bt 23 A 74
D) Kz BP 2 [ 4% R 700 1) A SIS B 45 B AT IoE (11 7). B ipt B R 76 Sl 5 TR o e 24K 7 0. 64,
RRMSE 3} 16.7% ,FIXHR2Z 8 K(EH M 49. 8% , H2/IME N 0. 8% , SEXHI TR ZE K 12. 8% +10.9% . — [ idsy
ARSI 5 FENEL 4 7 2 0. 60 , RRMSE 4y 18.2% AHXHRE 228 KAE 45. 9% | fie/IME N 2.3% |, F- B XHR
254 15.2% 10.1% . BP Hfi 22 [ 45 5080 A LI 5 SCIE Y 2 4 0. 70, RRMSE 3 14.9% |, MIXHE 25 e KA
R/ ME ST 40.5% 0. 4% PIAINTIERZE R 11. 7% £9.3% . SR, =MEERIrh BP 112 [ 28 RS 7R Xof
K422 CDOM ¥ J3 1) Al 5K B fie i, FL s 7 RS TR A 1K
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Fig. 7 Comparison of measured and estimated CDOM absorption coefficient a(355) of the single-band model (a) ,
the first derivative model (b) and BP neural network model (c)
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