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Fig. 1 Sequence of measured TOC values at Zhutuo Station
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Fig.2 Schematic diagram of principle of functionalization
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Fig.3 TOC flux calculation model for Zhutuo Station,

Yangtze River
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Fig.4 Flow function and TOC concentration function
at Zhutuo Station
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Evaluation Model of River Organic Carbon Flux Based on

Functional Data Analysis and Its Application

ZHAO Zi-yi' ,L1U Ling', YAN Feng®,QIAN Bao®
(1. College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China; 2. Key Laboratory of Poyang
Lake Environment and Resource Utilization, Ministry of Education, Nanchang University, Nanchang 330031, China;
3. Hydrological Bureau of Yangtze River Basin Commission, Ministry of Water Resources, Wuhan 430010, China)
Abstract: Since total organic carbon (TOC) is not a routine hydrological monitoring data, the monitoring frequency
is much lower than that of flow data and it often has missing values, which makes it difficult to evaluate TOC flux. This
study proposes an improved computational model based on functional data analysis (FDA) for the evaluation of riverine
TOC fluxes. First, the discrete data set is functionalized, and all the indicators are transformed into s function curves in
the same evaluation time domain. And then the TOC flux of the evaluation section during the study period is calculated by
Riemann integral. The results of the TOC evaluation at the Zhutuo station on the Yangtze River show that. The average
value of the annual TOC flux at Zhutuo Station from 2018 to 2020 is 702 000 t; The intra-annual distribution of TOC flu-
xes is extremely uneven, with a high concentration in the flood season, especially in summer; The annual average value of
TOC flux during the flood season (June to September) is 438 200 t, equivalent to 62.43% of the total; The annual aver-
age TOC flux in summer is 349 000 t, equivalent to 49. 72% of the total; While the annual average value of TOC flux
during the dry season(October to May) is 263 700 t, equivalent to 37. 57 % of the total; The annual average TOC flux in
winter is 71 300 t, equivalent to 10. 15% of the total; Compared with the traditional method, the improved TOC flux
model is also able to deal with missing values and inconsistencies in multi-indicator monitoring sequences more effectively,
and to accurately assess the course of TOC fluxes over different seasons and periods of abundance and depletion.

Key words: total organic carbon; flux; functional data analysis; Yangtze River





