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Rainfall Intensity Effects on Nutrients Transport in Surface Runoff from

Farmlands in Gentle Slope Hilly Area of Taihu Lake Basin
LI Rui-ling, ZHANG Yong-chun, LIU Zhuang, ZENG Yuan, LI Wei-xin, ZHANG Hong-ling

(Nanjing Institute of Environmental Science, Ministry of Environmental Protection, Nanjing 210042, China)

Abstract: To investigate the effect of rainfall on agricultural nonpoint source pollution, watershed scale experiments were conducted to
study the characteristics of nutrients in surface runoff under different rainfall intensities from farmlands in gentle slope hilly areas around
Taihu Lake. Rainfall intensity significantly affected N and P concentrations in runoff. Rainfall intensity was positively related to TP,
PO; " -P and NH, -N event mean concentrations( EMC). However, this study have found the EMC of TN and NO, -N to be positively
related to rainfall intensity under light rain and negatively related to rainfall intensity under heavy rain. TN and TP site mean amounts
(SMA) in runoff were positively related to rainfall intensity and were 1. 91, 311. 83, 127.65, 731.69 g¢/hm” and 0.04, 7.77, 2.99,
32.02 g/hm’ with rainfall applied under light rain, moderate rain, heavy rain and rainstorm respectively. N in runoff was mainly
NO, -N and NH," -N and was primarily in dissolved form from Meilin soils. Dissolved P (DP) was the dominant form of TP under light
rain, but particulate P ( PP) mass loss increased with the increase of rainfall intensity and to be the dominant form when the rainfall
intensity reaches rainstorm. Single relationships were used to describe the dependence of TN and TP mass losses in runoff on rainfall,
maximum rainfall intensity, average rainfall intensity and rainfall duration respectively. The results showed a significant positive
correlation between TN mass loss and rainfall, maximum rainfall intensity respectively (p <0.01) and also TP mass loss and rainfall,
maximum rainfall intensity respectively (p <0.01).
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. ’ Table 1  Percentage of land use types in Meilin catchment/%
, 73.7 hm’, 48.3 hm’®,
40 m. . 21.6 7.9
1150 mm, 15.5%C. 211 6.0
11.7 2.5
10. 4 1.7
N D D D 15.6 1.6
1. 2 n
1, 2, 3 Table 2 Fertilizer applications in Meilin catchment
1.2 /kg + hm ~?
N P
2 m, , 792. 85 202. 35
1140. 45 919.95
) 125. 65 39.4 . N
> min, 206. 85 0
) 5 155.33 28.2
5 min, 10min, 15min, 1) N.P
3
Table 3 Main properties of soils in Meilin catchment
/%
-3 pH ke~ ! ke~ ! ke~ !
/g * cm 1~0.05mm  0.05~0.002 mm  <0.002 mm /g - kg /g kg /g kg
1.08 17. 47 66. 89 15. 64 4.94 87.9 2.88 0.49
1.18 8.36 65.33 26.31 4.87 21. 4 1.13 0.56
1.41 22.27 62.49 15.25 6.15 44.9 1.88 0.85
1.13 2.3 76.2 21.5 6.58 48.6 2.34 0.67
1.31 14.99 63.76 21.25 5.14 27.5 1.5 1.28
+ 3 -
(TN) . (NH;/-N) | (PO; ™ -P) , . 0.45 pm
(NO; -N) | (NO, -N) | (TP) , N
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e ; TP , mg/L;n
3 -
, , PO, -P (3)
1.3 ,
(1) SMA ,
( event mean " "
) 6] SMA = (W, xa,) W, (3)
concentration, EMC ) " = =
2
, ,SMA , ¢/hm”™; W,
3
> : 4 ,m ja,; 1
n-1 2
( Qic; + Siﬂ Cin % A t) , g/hm”;n
= 1.4
EMC = L (1)
Qi + 0.4
i=l N 4 4
,EMC ’mg/L;Qi\QHl 4 /mm
s m3/s; Ci\Ciyy Q/ . Qi 1 Table 4  Division standard of the rainfall intensity/mm
,mg/L; At ,S31
12 h <5 5~14.9 15~29.9 =30
(2) 24 h <10 10~24.9  25~49.9 =50
( site mean
concentration , SMC) '’ 2
b
2.1
b
n n 2006 ~2008 4 ,2003
SMC = W. x EMC,. W 2
< ( 2 l) s 1 ( ) ~2005 6 (
,SMC , mg/L; W, ), 10 R
i ,m’; EMC, i 5.
5 1)
Table 5 Basic characteristics of rainfall
/mm /h /mm - h~! /mm
070713 2007-07-13 18 3 10.5 1.82 10
070710 2007-07-10 72.5 7.5 28 24. 687 22
060721 2006-07-21 5.5 2.25 4 0. 824 4
060705 2006-07-05 110. 8 20. 42 63.5 28.47 17
050514 2005-05-14 37.8 — — 2.46 24
050430 2005-04-30 42.3 — — 3.746 24
040624 2004-06-24 69. 85 16. 25 44.7 22.228 29
040110 2004-01-10 10. 414 13 10. 16 11. 818 24
030908 2003-09-08 32.5 10. 58 28.2 2.384 24
030828 2003-08-28 19.2 5.92 10.5 1.216 24
1) “_~
2.2 N . SMC
2.2.1 0.16, 0.88, 0.58 1.44 mg/L. ,
6 s SMC SMC
. N 4 s SMC s
2.43,5.62, 4.36 3.95 mg/L, .

< > >
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EMC . SMC SMA :
,SMC 26.7% ~63.8% , 040110
6.6% ~36.5% . , 9~10 ,11 ~ 12
6 SMC SMA Y ) )
Table 6  Variation in the values of SMC and SMA of .
nitrogen in runoff under different rainfall intensities
(n=1) (n=1) (n=1) (n=1) ’
2.43 5.62 4.36 3.95 2.2.2
SMC/mg + 1! 0. 65 3.53 2.78 1.62 2 :®
0.16 0.88 0.58 1.44
0. 02 — 0. 06 0.13 ’ ’
1.91 311.83 127. 65 731. 69 @ ’
) 5 0.51  196.09 85.02  293.02
SMA/g + hm
0.12 48.59 12.88  261.39 ) 5
0. 02 — 1.98  24.86 ’ ’
o0 53% ~67% 62% ~96% ,
43% ~87% , 51% ~
, SMA 97% . , ,
SMA . [18] 197
SMA 731.69 ¢/hm’, 5.7 20 ,
, 383 . , , ,
, ; , . 040624
, . , 56% .
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Fig.2  Characteristics of transport forms of nitrogen in runoff under different rainfall events
2.3 )
2.3.1
7 ) N N N ) ,10 SMA
SMC 0.05,0.14,0.12  0.18 mg/L, 46% ~73% |,
SMA 0.04,7.77.2.99  32.02 g/hm’. 7 SMC  SMA
, SMC SMA Table 7 Variation in the values of SMC and SMA of
, phosphorus in runoff under different rainfall intensities
’ (n=4) (n=4) (n=4) (n=4)
’ 0. 05 0.14 0.12 0.18
T -1
(10mm) ] ( SMC/mg - L 0.03  0.09  0.07  0.08
) 0.04 7.77 2,99 32.02
SMAZg + hm 2 0.02 568 194 14.69
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Fig.3 Characteristics of transport forms of phosphorus in runoff under different rainfall events
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Fig.4 Correlation between the mass losses of nitrogen and phosphorus and rainfall characteristics
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