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Study on Influencing Factors and Universality of Chlorophyll-a Retrieval Model

in Inland Water Body

HUANG Chang-chun, LI Yun-mei, XU Liang-jiang, YANG Hao,LU Heng, CHEN Xia, WANG Yan-hua
(Key Laboratory of Virtual Geographic Environment, Ministry of Education, Nanjing Normal University, Nanjing 210046, China)

Abstract: The semi-analytical three-and four-band model and bio-optical analytical model of chlorophyll-a were checked by the water
constituents and optical properties with high spatio-temporal variation. The influencing factors and universality of the retrieval model
were studied by the modeling checking results. The study results indicate that the universality of bio-optical analytical model is much
higher than the three-and four-band model, and the accuracy of the retrieval model is acceptable, but the accuracy of the retrieval
model was highly affected by the specific absorption coefficient of chlorophyll-a. The accuracy of the three-and four-band model is
higher than the bio-optical analytical model. However, the universality of the three-and four-band model is not very high, because of
the optimal wavelength position of the retrieval factors and the greater variability of the retrieval model parameters. The spectral shape
of particle backscattering coefficient and chlorophyll-a specific absorption coefficient are the dominant influencing factors of the three-
and four-band retrieval model.
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Distribution of sample stations in the study areas
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Table 1 Sampling information
X35, f ] (4R ) N SPM/mg-1.~! Chl-a/pg-1.7! a,,(440)/m™! a,;, (440)/m* - mg™!
2006-08 62 6.5~84.5 5.1~54.8 0.20 ~3.60 0.017 ~0. 088
2007-11 42 8.5~116.6 3.8 ~65.1 0.21 ~2.91 0. 020 ~0. 094
PN 2008-11 65 13.3 ~68.8 3.0 ~64.8 0.12 ~3.29 0.013 ~0. 089
2009-04 36 12.9 ~178.2 3.0~55.1 0.12 ~2.28 0.028 ~0. 097
2010-08 47 15.4 ~122.2 3.1~110.6 0.18 ~4.65 0. 026 ~0. 089
L SR 2009-06 32 17.8 ~83.9 23.8 ~165.8 0.79 ~4.73 0. 025 ~0. 049
b 2009-09 26 17.1 ~66.6 45.5 ~156.7 2.23~7.24 0. 033 ~0. 067
=k 2009-08 23 3.8~2.2 1.9~18.8 0.12 ~0.60 0. 024 ~0. 082
1) N JRAERE SR |, SPM B ORI eI | Chl-a RIS BV a,, (440) 2 440 nm AL WA R AL, o), (440) 2 440 nm AL FRWEAES)
H I R B
1.2 BIADGEEIEM Xz 3 B R AR KI5 2006 ~ 2010 4 By
YIJ7 iR 2 (RMSE) | 2144 % % 2% ( MAPE) 2009 4, =K 78 2009 4FFIVE ML 2009 E%&l\%{ﬂ“
AR 22 (RE) 96 H R Ml i S B R (RS 2. L BB S R R At 4 3 a MR BE S 23 Bdi it
AN TTHEEAE, 173 BE E AT 3k, 20t Z2 RaER iz
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j 2 s = i) BRI AT A SR, By e RFOR R
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Table 2 Chlorophyll-a retrieval model in different study areas

[X 5 AF i g R?
R, (704)/R, (683) Chl-a =5.164X> +86. 68X —-71. 12 0.74
Kb [1/R(665) —1/R,(705)] - R, (740) Chl-a =65. 30X +27.78 0.79
[1/R_(664) —1/R,_(701)1/[1/R(742) —1/R_(726) ] Chl-a =54. 295X +16. 117 0. 81
R, (706) /R, (673) Chl-a =170. 27X* -=313. 79X +175. 53 0.81
H13 [1/R(665) 1/R_(705)] - R, (740) Chl-a =453X +22.517 0.88
[1/R(665) —1/R,.(700) 1/[1/R,(740) —1/R,(725) ] Chl-a =164. 45X +14. 646 0.93
R, (700)/R, (680) Chl-a =976 376X> —23 959X +148.2 0.82
=l [1/R_(684) —1/R,_(688)] - R_(694) Chl-a = 164. 79X +3. 2426 0.88
[1/R(685) —1/Rrs(700) 1/[1/R(710) =1/R,(705) ] Chl-a=9.992 4X +12. 51 0.97
R, (708)/R, (681) Chl-a =5.924X2 +51. 064X —43. 315 0.79
M [1/R(678) —1/R,.(700)] - R (737) Chl-a =144. 41X +12. 808 0. 82
[1/R_(656) —1/R,(694)1/[1/R(732) —1/R_(718) ] Chl-a = 180. 57X +57. 648 0.72
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Table 3 Accuracy of the best chlorophyll-a retrieval model in different study areas
[X 35, MAPE RMSE RE S
SSoN] e/ ME R (LES 5 R AL
K 0.19 7.14 0.57 -0.39 -0.06 0.18 -6. 41
Hib] 0.16 12. 14 0.35 -0.40 0.011 0. 16 -30.75
=k 0.31 2.30 0.68 -0.56 -0.17 0.28 -3.75
b 0.15 19.99 0.18 -0.44 -0.05 0.14 -3.21
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W2 TN THERY B s RO 1 00 i = A Oy B4
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Table 4 Chlorophyll-a retrieval model in different chlorophyll-a concentration range

WL/ pg- L ! Ry

Y R?

0~10 [1/R, _(684) ~1/R_(688) ] R (694) Chl-a=164.79X +3.2426 0.88

10 ~30 [1/R..(665) ~1/R_(705) ] R (740) Chl-a =453X +22. 517 0.88

>30 R, (706)/R, (673) Chl-a =170.27X> -313.79X +175. 53 0.80

£5 AREMERREZHNMHEENEREREBEHBEXSEITER
Table 5 Accuracy of the best chlorophyll-a retrieval model in different chlorophyll-a concentration range
//’&E?i? MAPE RMSE = = RE - =
/pg L RRME f/ME il T 22 5 R A

0~10 0.43 2.90 0.96 -0.38 -0.37 0.28 -1.29
10 ~30 0.30 6.90 0.88 -0.49 0.07 0.30 6.92
>30 0.22 30. 50 0.90 -0.75 0.03 0.22 11.12
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Table 6  Accuracy of bio-optical analytical chlorophyll-a retrieval model in different study areas

X RE
P FE(F)  MAPE RMSE Rkl i e TR AR
2006 0.22 6.35 0.42 -0.51 -0.15 0.25 -1.98
2007 0.24 5.78 0.45 -0.52 ~0.04 0.32 -7.72
Kb 2008 0.21 4.38 0. 44 -0.46 0.02 0.24 -240. 12
2009 0.24 7.11 0.58 -0.49 -0.13 0.29 -6.26
2010 0.23 10. 53 0. 44 -0.59 -0.10 0.26 -2.65
) 2009 0.43 40.92 -0.20 -0.60 ~0.42 0.10 -0.23
Hith 2009 0.27 31.09 0.08 -0.47 ~0.30 0. 15 -0.59
= 2009 0.33 5.31 0.32 -0.60 -0.24 0.36 -1.93
JIATRE 0.26 17. 68 0.58 -0.60 -0.14 0.28 -2.31
3 it R4l = I8 B R D iz B A T A s S, R

-2 3R A W67 3 B RO BT B R
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