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Characteristics of Nitrogen and Phosphorus Losses in Typical Rainfall-runoff Events in a Small Watershed in
Hilly Area of Purple Soil

JIANG Rui'?, ZHU Bo? TANG Jia-liang’, LUO Zhuan—xi>, WANG Dong', XIN Wei', WEI Shi-giang'

(1. College of Resource and Environment, Southwest University, Key Laboratory of Agricultural Resources and Environment in Chongqing,
Chongqing 400716, China; 2. Institute of Mountain Hazards and Environment, Chinese Academy of Science, Chengdu 610041, China)
Abstract : First heavy rainfall after fertilization and heavy storm were typical rainfall events in hilly area of purple soil, which affected nitro—
gen and phosphorus losses from agricultural watershed. Rainfall -runoff discharge, pollutant concentrations and loads combined with those
two typical rainfall-runoff events were monitored at a small watershed in the central Sichuan Province, China in 2007. The objects of study
were to investigate: (1 )changes of nitrogen and phosphorus losses with rainfall-runoff;and(2 )the effects of rainfall conditions on nitrogen and
phosphorous losses. The results showed that changes of the concentrations for nitrogen and phosphorus with time were same to that for rain—
fall—runoff discharge. The concentrations of ammonium( AN )and phosphate (POY =P )in the runoff kept low with small variations during the
rainfall process. The concentrations of particulate nitrogen (PN ), particulate phosphorus (PP), and total phosphorous (TP )were much higher
in the early stage of the rainfall-runoff than those in the later stage, indicating that significant initial wash—out effects of occurred to PN, PP
and TP. In initial rainfall-runoff, PN was the main transport form of nitrogen, while nitrate—nitrogen (NN )dominated in the later portion. PP
was the main transport form of phosphorus during the whole rainfall -runoff process. The loads of AN, PN, TP, PP, and sediment (SS )were
mostly transported by the early portion of rainfall-runoff, and NN, TN and POy -P were in the later portion. Transport forms and loads of pol—
lutants were affected by rainfall conditions. Nitrogen losses from storm runoff were influenced by two transport processes with initial wash—out
effect and followed by NN leaching, while only by the NN leaching process in heavy rainfall-runoff after fertilization. Nitrogen and phospho—
rus losses from first heavy rainfall -runoff after fertilization were lower with the loads of 12.07 kg for TN and 1.04 kg for TP, and 60% of TN
load was lost as NN from heavy rainfall-runoff; while that from storm—runoff were larger with the loads of 167.04 kg for TN and 20.75 kg for
TP, which could pose great threats to Yangtse downstream water environment.
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Figure 1 Sampling site and land use of watershed
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Figure 2 Daily rainfall and monthly mean flux in 2007
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Figure 3 Changes of rainfall-runoff and pollutants concentration
in 30 May. 2007
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Figure 4 Changes of rainfall-runoff and pollutants concentration
in 16 Jul. 2007
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Table 3 The percentage of pollutant loads transported by the

portion with different percentages of total flow volume
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