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Simulation of Backscattering Coefficients of Inland Waters

ZHANG Hong, LI Yun-mei, HUANG Jia-zhu, LIU Zhong-hua, XU Yi-fan, XU Xin, GUO Yu-long, TAN Jing
(Key Laboratory of Virtual Geographic Environment, Ministry of Education, Nanjing Normal University, Nanjing 210046, China)

Abstract: When we simulated backscattering coefficients (b, ) using quasi-analytical algorithm and optical closure theory, it was found
that the position of reference wavelength (A,) had great impact on final results. In order to identify influence factors of the optimum

A, , datasets of Lake Taihu, Lake Chaohu and Lake Dianchi were used. After simulating of b the relationship between optimum A

bp 2
and associated water quality parameters were analyzed. Meanwhile, power functions were utilized to model b, spectra, and spectral
slope parameters of Lake Taihu, Lake Chaohu and Lake Dianchi were 2. 643 +0.317, 2.719 £0.242, 1. 638 +0. 534, respectively.
The results indicate that: (DWhen the whole lakes are taken as objects of study, the A,should be changed to longer wavelength with
the increasing of total suspended particle matter concentration (cp, ), suspended organic particle matter concentration ( cgpgy ) and
chlorophyll a concentration (¢, ) ,the optimum location of A, of Lake Taihu is 695 nm, Lake Chaohu is 720 nm and Lake Dianchi is
730 nm ;@ When the samples in lakes are taken as objects of study, the influence factors are different due to the complexity of optical
properties of inland waters. But it is to be noted that, cg,, is a key factor in common. Besides, the regularity mentioned above should
be weakened with high c., . @ The relationship between by, and cg, is much stronger in the waters with suspended particles
dominated by inorganic particles, in Lake Taihu, for example, relationship between these two variables is strong with R> =0. 852.

Key words: quasi-analytical algorithm; optical closure theory; backscattering coefficients; the optimum reference wavelength;
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Fig. 1  Spatial distribution of samples in Lake Taihu, Lake Chaohu and Lake Dianchi
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Fig.2 Steps of determination of the optimum reference wavelength

in simulating backscattering coefficients of Lake Taihu
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Fig.3  Steps of calculation the average relative error in simulating

backscattering coefficients of Lake Taihu
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Fig.4 Remote sensing reflectance of Lake Taihu,

Lake Chaohu and Lake Dianchi
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Table 1 ~ Average relative errors of total absorption coefficients in Lake Taihu, Lake Chaohu and Lake Dianchi at different reference wavelengths
K S VLT
2% P K /nm ST B R R 22/ %e 2% P K /nm ST AR 0 R 22/ % 2% P /nm -S4 A 0 R 22/ %
690 9.505 710 7.685 710 11.766
695 9.496 715 7.258 715 10.218
700 9.633 720 6. 645 720 9.575
705 9.633 725 7.533 725 8.271
710 9.758 730 8.140
715 10.512 735 9.299
720 11.661
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Table 2 Concentration of water quality parameters in Lake Taihu, Lake Chaohu and Lake Dianchi

e Kt i Wit
Btk 5 2% K /nm 695 720 730

5.578 £5.023
29.744 £18.639
25.356 £17.269
4.389 +£1.472

£ E WK E/mg + m 3
SR W B/ mg - L-!
TR Y e J /mg - L7
AHUBR Y He % /mg - L'

62.433 £43.167
43.613 +17.079
30.100 + 14.257
13.513 +£5.227

97.300 +35.278

44.972 +9.875
8.852 +4.229

36.120 £8.458
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Table 3 Optimum reference wavelength of Lake Taihu and associated concentration of water quality parameters

REZHWK BE 2 “ff}%?lﬁﬁi E'\ﬁ*\i%if)% EﬂL%‘I‘*ﬁ@‘i?)ﬁ ﬁﬁL%ﬂ*ﬁiﬁ{i?ﬁ)%
/nm /mg + m”° /mg - L /mg + L /mg + L
690 12 6.612 16.110 12.752 3.358
695 6 3.866 28.308 23.945 4.363
700 4 4.626 34.663 29.885 4.778
705 6 5.746 43.768 38.638 5.130
710 3 11.166 76.800 69.500 7.300
715 0 — — — —
720 0 — — — —

KA LR ARA A A S 2 2 I B MO N (9 7K 5 2 Ak S 3 (i

Table 4  Optimum reference wavelength of Lake Chaohu and associated concentration of water quality parameters

BESH WK B A B RS 371353 AIBURL ) < BE TSR 1) e H HURRL )9 B2
/nm /m,c;,-m’3 /mg-]f1 /mg~[fl /mg-lf1
710 10 46.673 38.827 27.522 11.305
715 5 43.040 35.197 24.120 11.077
720 5 80.230 62.253 41.027 21.227
725 7 83.909 53.212 38.971 14.240

S KPR T RE AU SRR S 2 K B O R ¥ K 5 S B0 T

Table 5 Optimum reference wavelength of Lake Dianchi and associated concentration of water quality parameters

REZHWK BE 2 WL XK UKL e TE WURORE P e A HUBORL P
/nm /mg + m 3 /mg + L~ /mg -+ L' /mg - L7
710 2 87.574 39.350 7.450 31.900
715 2 78.706 30.267 6.200 24.067
720 4 101.386 40.800 6.650 34.150
725 4 100. 037 52.075 10.275 41.800
730 5 94.129 43.240 7.940 35.300
735 7 80.786 40. 825 9.250 31.575
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Table 6  Optimum reference wavelength of Lake Dianchi for Class 1 and associated concentration of water quality parameters

REZFHWK v - 23 KK S KSBURL ) TEHUIBURL 40 46 A HLIBURL ok B2
/nm FE A /mg - m° /mg - L~ /mg -+ L7! /mg + L7
710 1 128.820 36.600 8.800 27.800
715 1 156.201 53.200 11.000 42.200
720 3 110.388 41.600 6.933 34.667
725 2 131.841 54.150 8.500 45.650
730 3 112.978 39.333 7.475 32.867
735 3 137.530 42.167 11.367 30. 800

T WM Class 2 #F ki [ 5 £ 2 26 B B HORT I 1K) 7K 58 2 B0 1 1 34 4R

Table 7 Optimum reference wavelength of Lake Dianchi for Class 2 and associated concentration of water quality parameters

S E WK BE A R R SR 9 TE ML UKL ) 4 1 WLk 4 e 1
/nm - ! /mg'm’3 /mg - L' /mg -+ L7} /mg + L7!
710 1 46.328 42.100 6.100 36. 000
715 1 79.917 37.600 7.600 30.000
720 1 74.381 38.400 5.800 32.600
725 2 68.232 50.000 12.050 37.950
730 2 65.857 49.100 9.800 38.950
735 4 58.425 50.025 9.975 40.050
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Fig.5 Comparison of calculated and measured total absorption

coefficients of Lake Taihu, Lake Chaohu and Lake Dianchi
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Table 8 Comparison of n values from this study with literature
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Fig.7 Relationship between backscattering coefficients and total

suspended particle matter concentration in Lake Taihu,

Lake Chaohu and Lake Dianchi
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