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Estimation of the Optically Active Substances in Case [ Water of the Lower

Jinjiang River Based on the Bio-optical Model

LI Wan-hui>» XU Han-qiu
(College of Environment and Resources, Fuzhou University, Fuzhou 350108, China)

Abstract: The water” s Inherent Optical Properties (I0Ps), including absorption and scattering coefficients of water components, are the
essential parameters for bio-optical model and retrieval of water quality using the semi-analytical method. Nevertheless; the application of the
bio-optical model in river water studies is still very rare. Therefore; taking the lower Jinjiang River of Fujian, SE China as an example, this
study measured and calculated the bio-optical properties of river water and concentrations of optically active substances based on in situ water
samples collected from river in 2007. Tt shows that R(0™ )7555 RCO™ D70,/ RC0™ Jggy and RCO™ Dgzo/ RCO™ D3 can be used to estimate total
suspended solids (TSS) concentration, phytoplankton pigment ( PP) concentration and the CDOM absorption at 440nm, respectively. The
determination coefficients ( R*) of the retrieval model of TSS, PP and CDOM are 0.953, 0.8205 and 0.6213, respectively. The
corresponding relative errors of the models (RE) are 6.1%, 21.87% and 22.18% . The results show that the model for estimating TSS can
achieve the highest accuracy, the PP-estimating model has the second highest accuracy and the CDOM-estimating model has the lowest. The
relatively lower concentration of phytoplankton pigments, narrow characterized spectral range of CDOM and influence of CDOM’s R(0~ ) by
TSS and PP within this spectral range contributed to their relatively lower accuracy.

Key words: optically active substances; absorption coefficient; backscattering coefficient; sub-surface irradiance reflectance
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Fig. 2 Water optical properties of Jinjiang River
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Table 1

Estimation models for each optically active substance

623 P A R SR 2 3K T R R?
2R bR HL ers =800.15 x+0.17  (p<0.0D) [HZE x AR )r53] 0.943 1
ZIRE I erss = —2330.662 +1057.8x-6.44  (p<0.01) 0.945 4
ROV TR Cpss = 819.2x1:0%7 (p<0.0D) 0.9530
TR Aok E orss = 14.78€!93 ¢ (p<0.0D 0.9127
A R css =40.39 In(x) +162.46  (p<0.01) 0.9226
SR AT cpp=88.42x-79.53  (p<0.0DLAZEHE x HRO™ D700/ RO~ g ] 0.7903
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Fig. 3 Comparison of estimated and measured concentration values of each optically active substances
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