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Abstract: In order to explore the characteristics and influencing factors of nitrogen export at the watershed scale during storm events,
this study carried out water quality and quantity monitoring of six typical storm events in the Fengyu River Watershed in the upper
subbasin of Erhai Lake in Basin 2022 and 2023. The changes of nitrogen export during rainfall-runoff process and the influence
mechanism of rainfall intensity, duration, flow and other factors on nitrogen load were investigated. The results indicated that it was
more likely to cause larger rainfall runoff when the antecedent soil moisture was highter in the early stage of rainfall event. A large
fluctuation of nitrogen concentration was observed when the rainfall intensity reached heavy rain (level 3), indicating that the loss of
nitrogen is affected by the rainfall intensity. The analysis of different stages of rainfall events showed that nitrogen was mainly lost in
the late stage of the event, accounting for about 62.25%~78.77% of nitrogen load during the whole event, but the amount of nitrogen
loss per unit time was large in the early stage of rainfall. For heavy and extreme events, the proportion of nitrogen loss in the middle
period was more than 50% of nitrogen load during the whole event, and the nitrogen loss per unit time was the largest in the middle
period of the event. Redundancy analysis of rainfall-runoff process and nitrogen loss factors showed that nitrogen concentration
change and load export were mainly positively correlated with Antecedent Precipitation Index (API), followed by average rainfall
intensity (RI), maximum 30-minute rainfall (130) and peak flow (FP). Among them, ammonia nitrogen (NH, ~N) and nitrate nitrogen
(NO; -N) were significantly correlated with total discharge (FA), duration of rainfall (RT), and total rainfall (RA). However,
dissolved organic nitrogen (DON) has a greater correlation with API and a weaker or negative correlation with other factors.
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Fig.2 The variation of nitrogen concentration during the rainfall-runoff process
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Table 3  Proportion of nitrogen loss load during different stages of rainfall

R m G4 I 18] 7 LB (%) TN(%) HAA I TR B R LK LA DTN(%) DON(%) DON / DTN(%)
R B 0.43 0.95 221 0.95 92.33 0.88
a Fem 18.70 20.28 1.08 20.11 91.81 18.62
FemJE 80.87 78.77 0.97 78.94 86.14 67.85
R B 1.04 2.95 2.84 2.07 84.46 2.49
b Fem 13.54 24.35 1.80 17.36 89.49 21.79
FemJE 85.42 72.70 0.85 80.57 = Gl
R B 19.83 16.46 0.83 16.29 86.17 14.19
c Fem 25.29 21.29 0.84 22.69 89.57 19.07
FemJE 54.89 62.25 1.13 61.02 88.12 54.85
R B 2.04 0.47 0.23 0.48 50.43 0.24
d R R 1 35.09 53.83 1.53 53.88 46.95 25.27
R 62.87 45.70 0.73 45.63 48.73 22.27
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Table 4 The explanatory power of rainfall-runoff

characteristics on nitrogen concentration and loss load

ARIKE LR S
bR RS fRRERE
drth(%) F P (%) F p
(%) (%)
RA 122 226 7.0 0.00 3.4 128 1.6 0.19
RT 6.1 114 44 001 1.7 64 08 040
RI 13 23 09 044 6.9 256 3.0 0.05
APl 184 341 92 0.00 6.1 226 28 0.06
130 10.1 188 6.7 0.00 5.4 202 26 007
FA 29 54 21 0.09 0.6 24 03 082
FP 2.8 52 21 0.10 2.7 101 13 024
o
~ | (a)
.
~, %
o
<
[m}
"4
-N
Q
1.0 1.0

RDA1

Fig.4 Redundancy analysis for the relationship between
nitrogen concentration (a) or nitrogen loss load (b) and
rainfall-runoft characteristics
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