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Spatial-temporal variations of pollutant fluxes of inflow and outflow of Lake Poyang
(2008 —2012)

LIU Fagen, WANG Shigang, GUO Yuyin & CAO Mei
( Hydrology Bureau of Lake Poyang, Jiangxi Province, Xingzi 332800, P. R. China)

Abstract: Research on pollutant fluxes of inflow and outflow is an essential prerequisite to establish water quality prediction model
of Lake Poyang, and strengthen the management of pollutants receiving capacity threshold in the water function zones of Lake Poy-
ang and Yangtze River. This paper estimated the influxes and outfluxes of total phosphrous(TP), ammonia nitrogen( NH;-N) ,
permanganate index (CODy, ) of Lake Poyang, analysed their spatial-temporal variations and main influencing factors, based on
appropriate estimation methods, and characteristics of pollution sources for inflow (8 main rivers) and outflow of Lake Poyang,
using the synchronous monthly water quality and quantity data during the period of 2008 —2012. The results showed: (1) Point
source was the main source for TP, NH;-N of outflow and Le’an River inflow, and for TP of Changjiang River inflow. Therefore,
applying monthly instantaneous flux as monthly average flux is more accurate for estimation. For other pollutants at the monitoring
sites, applying the product of instantaneous pollutant concentration multiplying monthly average flow as monthly average flux is
more appropriate. (2) During 2008 —2012, annual average influxes of COD,;, , NH;-N and TP were 304398, 53063 and 9175 t,
respectively, and annual average outfluxes were 367436, 45814 and 8452 t, respectively. For annual water quantity and CODy,,
flux, and TP flux and NH;-N flux of some specific years, inflow values of 8 rivers were smaller than those of outflow values due to
the fact that flows and pollution fluxes from the intervening basin, and internal pollutants discharges from sediments accelerated by
dredging had not been included in this study. (3) During 2008 —2012, both annual inflow and outflow pollutant fluxes showed a
wavy variation trend, mainly influenced by water quantity. Higher TP, NH;-N, and COD,;, influxes of 8 main inflow rivers and
CODy;, outflux mainly occurred in high-water periods, while higher TP, NH;-N outfluxes mainly occurred in winter ( as in lower-

water periods, the biological purification of wetland plants were inhibited). TP, NH;-N and COD,, influxes were mainly from
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Ganjiang River, Xinjiang River and Le’an River, while the highest concentration of TP, NH;-N occurred in Le’an River and Xin-
jiang River.

Keywords; Lake Poyang; pollutant flux; estimation method; spatial-temporal variations; influencing factors
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Fig. 1 Distribution of synchronous water quantity and quality monitoring sites

for inflow and outflow of Lake Poyang
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Tab. 1 Popular estimation methods of period-fluxes
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Tab. 2 Pearson’ s correlations between pollutant concentration and flow of inflow and outflow of Lake Poyang

oy L W ET e UL R MR
TR o) BRI GRS Ok GEWSD  (EIEE) (AT R

CODy, 0.058 0.266 * 0.218 0.240 0.086 -0.082 0.203 0.202 0.013

NH;-N -0.089 0.127 0.434 0.231 -0.205 -0.439*"  0.402 " 0.148 -0.345*"
TP 0.231 0.259 " -0.123 -0.089 -0.256" -0.345*" -0.053 -0.108 -0.328"

# FRBEAMR, P <0.05; # = FoR il BFEMR, P <0.01.
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Tab. 3 Comparison of water quantity and pollutant fluxes between inflow and outflow of Lake Poyang
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Tab. 4 Comparison of water quantity and pollutant fluxes between Lake Poyang and Lake Taihu

A A
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(x108m®)  (Va) (Va) (a) (x108m’)  (va) (Va) (va)
FB P (2008 — 2012 4FAEH)) 1234 304398 9175 53063 1532 367436 8452 45814
K (2001 —2002 7K SCAE) 80 37571 1029 — 97 35431 668 —
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Fig. 3 Interannual variability of water quantity and pollutant fluxes for inflow and outflow of Lake Poyang
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Fig. 4 Interannual variability of total phosphorus flux for main inflow rivers of Lake Poyang
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Fig. 5 Monthly variability of water quantity and pollutant fluxes for inflow and outflow of Lake Poyang
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