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Fig-1 The dynamic variations of runoff intensity with
rainfall processes under different rainfall intensities
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Table 1  Experiential equations of runoff intensity

variation with rainfall processes
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Slope  Slope Rainfall (Iyl.ﬁ$£ AARE L

: X X Statistical Correlated

length  gradient  intensity ccuation coefficient
(em) () (mm/min) “1 e
120 15 0.80 Y = 0.095]nx +0.0922 0.7836
120 15 1.04 Y = 0.0924]nx +0.2609 0.6815
120 15 1.70 Y = 0.1571]px +0.4208 0.8715
120 15 2.475 Yy = 0.2046lnx +0.707 0.7977
120 15 2.835 Yy = 0.2718lny +0.7427 0.9040

VE: Y BRI (mm/min) s X HFEFT I (min) .
Note: Y stands for runoff intensity (mm/min): X stands for rain-
fall time (min)-
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Fig-2 The dynamic variations of runoff depth with rainfall

intensities under different slope gradients
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Table 2 Experiential equations of effects of rainfall

intensity on runoff depth

iﬁjﬁt(cm) ﬁg( ) gég@ﬁ%:z *ﬁﬂ@%iﬂl
Slope Slope o X Correlated
. Statistical equation .

length gradient coefficient
120 10 Y = 34.739 — 7.0417 0.9833
120 15 Y = 35.484 x —4.5255 0.9991
120 20 Yy = 35.072 —3.2916 0.9872
120 25 y = 37.092 —0.3549 0.9950
120 30 Yy = 35.59, —1.4733 0.9932

T Y WARRE (mm) s X NFEFTHE (mm/min)
Note: Y stands for depth of runoff (mm): X stands for rainfall in-

tensity (mm//min) .
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Fig-3 The dynamic variations of runoff depth with slope

gradients under different rainfall intensities
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Table 3 Experiential equations of effects of

slope gradient on runoff depth

Pk GEE:

AR v 2 4
Slope Rainfall ,1—34}7 f XA
lenath  intensit Statistical Correlated
eng rmensity equation coefficient

(em) (mm/min)

120 0.80 y =0.0067x2—0.1763x+24.431 0.1384
120 1.04 Yy =—0.0699 5%+ 3.3468 y —0.5553 0.9920
120 1.70 Yy =0.0058 42+0.3524 y +48.587 0.7636
120 2,475 y =—0.0458,%+2.4312 4 +54.244 0.8595
120 2.835 y =—0.0284,%+1.4287,83.213 0.4452

Y R (mm) s X ().
Note: Y stands for depth of runoff (mm); X stands for Slope gra-
dient (°)-
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Fig-4 The dynamic variations of runoff depth with

slope lengths under different rainfall intensities
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Table 4 Experiential equations of effects of
slope lengths on runoff depth

Pz [REE

) KR LB 31

SloPe 'Ramfiall Statistical Correlated

gra(ilem intensity equation coefficient
() (mm/min) h oeee
15 0.80 Y = 6.4461]n(x) — 7.9470 0.9036
15 1.04 Y = 8.2983]11(95)*7.6412 0.9061
15 1.70 Y = 15.834n(x) —18.909 0.8402
15 2.475 Y = 15.367In( x) +8.0372 0.8081
15 2.835 Y = 15.947In( x) +16.258 0.8875

Y REFE (mm) s X 9 (em)
Note: Y stands for depth of runoff (mm); X stands for slope
length (cm)-
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Effects of sprinkler irrigation on soil nitrate-N distribution and
nitrogen uptake of winter wheat under the field conditions

SUN Zeqiang"*; KANG Yuehu's LIU Haijjun'
(1. Key Laboratory of Water Cycle and Related Land Surface Processes, Institute of Geographical Sciences
and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China;
2. Graduate School of the Chinese Academy of Sciences, Beijing 100039, China)

Abstract: The effects of sprinkler irrigation on soil nitrate"N distribution and nitrogen uptake of winter
wheat were analyzed through two-year field experiments- The control treatment was traditional surface irriga-
tion (border irrigation) - The experimental results indicate that the peak of soil nitrate"N transports shallowly and
distributes mainly within upper 40 cm soil layers where most roots of winter wheat distribute under sprinkler ir-
rigation compared with under surface irrigation- In the sublayer of root zone of winter wheat, soil nitrate"N cu-
mulates under surface irrigation in various degrees compared with under sprinkler irrigation- The accumulation
of soil nitrate"N leached are 8.68 kg/hm2 and 7.70 kg/hm2 under surface irrigation in 2003 and 2004, respec-
tively - The accumulation of soil nitrate"N leached under sprinkler irrigation is very small, about less than 3% of
surface irrigation conditions- The amount of nitrogen uptake by winter wheat under sprinkler irrigation is 235.
7 kg/hm2 and 161.7 kg/hm2 in two years, /.0 kg/hm2 and 34.7 kg/hm2 higher than that under surface irriga-
tion, respectively - Sprinkler irrigation has the promoting effects on nitrogen uptake by winter wheat in the later
period- The difference of nitrogen uptake by winter wheat during different growing periods between each year
under sprinkler irrigation is all smaller than that under surface irrigation-

Keywords: sprinkler irrigation; winter wheat; soil NO3 —N; plant nitrogen uptake
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Experimental modelling of runoff dynamic processes on loess hillslope

MA Chun*yanl’ WANG Zhanli"*, TAN Zhen—xue’
(1. The State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau
Northwest A & F University, Yangling, Shaanxi 712100, China: 2. The State Key Laboratory
of Soil Erosion and Dryland Farming on the Loess Plateaw, Institute of Soil and W ater Conservation,

Chinese Academy of Science and Ministry of Water Resources, Yangling, Shaanxi 712100, China)

Abstract. Based on simulated rainfall experiment, the processes of runoff dynamic variation on the loess
hillslope was studied and the following results were obtained- (1) Slope runoff intensity varied with rainfall time
and it could be described with logarithmic equation- Runoff intensity changed greatly between >~10 min after
rainfall began. then it changed slowly and tended to be steady: (2) Effect of rainfall intensity on slope runoff
depth could be described with linear equations- Runoff depth rapidly increased with increase of rainfall intensity ;
(3) Effect of slope gradient on slope runoff depth could be described with parabola equations- The critical slope
gradient was about 25%; (4) Effect of slope length on slope runoff depth could be described with logarithmic e~
quations- With increase of rainfall intensities. slope runoff depth significantly increased under slope length: ()
The integrated impact of the three factors on slope runoff depth could be described with a power equation- The
result showed effect of rainfall intensity on slope runoff depth was more important than slope length and slope
gradient -

Keywouds: loess hillslopes runoff; dynamic variation; processes; experimental modelling



