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Coupling simulation of runoff-sediment-nutrient loss on loess bare sloping land under different rainfall intensities.
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Abstract: The simulated rainfall experiment was conducted to explore the effect of rainfall intensity on coupling loss rules
of runoff and sediment and nutrients under different loess bare slopes. Results showed that: 1) The linear fitting
coefficients between rainfall intensity and soil infiltration rate, runoff or sediment were all greater than 0.8, there were
strong positive correlations; 2) At 25° slope: The initial NO ;~N concentration was high, it was decreased with increased
rainfall duration, the scouring effect was significant; The initial NH,'~N concentration increased from 0.6057 to
1.3076mg/L with increased rainfall intensity from 90 to 120mm/h, but NH,"~N concentration decreased with increased
rainfall duration; TN concentrations were 0.6056, 0.8011 and 1.3076mg/L. under rainfall intensities of 90, 105 and
120mm/h, which increased with increased rainfall intensity; The initial TP concentration had the maximum value in
105mm/h and the minimum value in 90mm/h, and TP concentrations in different rainfall intensities were intertwined and
unstable. 3) There was a strong linear correlation between runoff yield and nutrient loss, while there was a significant
power correlation between sediment and nutrient loss. At 15° slope: the loss forms of nitrogen was mainly in particulate
state under six rainfall intensities, which approximately accounted for an average of 72%, but the proportion of particulate
nitrogen decreased first and then increased with increased rainfall intensity; the contribution of particulate phosphorus
accounted for more than 90%, which was no direct relation with rainfall intensity and slope.
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Fig.2 Variation trend of runoft and cumulative runoft of
different rainfall intensity
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Table 3 The relationship between nutrient loss and runoff

at 10° slope surface
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Table 4 The relationship between nutrient loss and

sediment at 10° slope surface

FNFR FORARSEPENGRE EREER)
MA Y ax= 1.1069x"*"*2(n=6, P<0.05) 0.73
AR Y = 0.0712x""5(=6, P<0.05) 0.61
ANE Y ax=0.0707x"*'"*"(n=6, P<0.05) 0.55
WIRASR Y wmas= 0.0874x" (=6, P<0.05) 0.70
R Y ss= 0.0089x° %53 (=6, P<0.05) 0.91
VRATE Y amss= 0.0062x™"7°(n=6, P<0.05) 0.50

Ty RIRTRI IR KA, mg e 7R AR e, mL.

MWRE RIS KE (KB 5A), 150 I, R
55 £ 45 49K 2 120mm/h, ok & RUR K & 465 b
5], 10 B 3 39 R ZR 0 O AV YW s o = I
SA BRI T 45 BINE 120mm/h B,
VAN 2 SR B SR Y N 5 9D 3K R e R X
R 2 IR A S0 224 [ R 4 o R (45~7 5mm/h) IS 3%
T 1 1) I 958 30 0 R 4 S e i A FH I T e 4D 44
KT 0 ik, AR AE 3 TR AR 5 3 TR0 78 IR A, O
I A2 0 1 A T A A R T AR R A AL L B 2 A
DB B4 % A B K (90 120k B i o ik o R



3 4] PRV AE

ANTFTRR RN B RRIBOK -V SRR AR S

1115

= LI B 743 0 1 TR e 8
T B R R, W20 O 45 L8,

100 = - T E
| A i F S e ==
_ s rEH sl || B
X — : = T —
S = = & E
R = — — —
= YTE = B E
20 FE = H B
. LEL ===
45 60 75 90 105 120
% N 3 (mm-h)

100 — = = ==

B K5 — =

80 = = =

folE EeEr H E

SwlE E = E

lm = = =

20 = = B

0 L E E L E L
45 60 75 90 105 120
% WY 5% £ (mm-h)
B S 1S B4 N R M SR IR i R IE & HT

Fig.5 The analysis about loss of nutrient form under
different rain intensity with the slope of 15°
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