201543 A Z?ﬂ[im‘ *jﬂﬁ%iﬂi 5546 % 55 3 1

doi:10.6041/j. issn. 1000-1298.2015. 03. 019

XITWETFRAEXE A RE LK SRS

> v 1,2 TR 2 S 2,3 3 4
£ K 18 RS B XMW * R
(L Abmepoll K27k 1 AR 3F2= B, dbat 1000835 2. H [ /K F K AR = B2 B it K A PRS00 42 B AR B S S 3 s, bt 1000385
3R K SOK BRI Be , AT 2100985 4. v EBL4 B 3t 1% 5 % & A 0 R T 4Ol SRR 9 bl , A 4K 050022)

FEE . ST P E BB IR AR M AR 2 R S0 50 ik 2002—2008 47 B K AR 1 9 Y - HE K 43 00 D £k 4 K2 2000—
2008 4E Y FEK (EWE) R4 A WBURE 45 & Laio L 38E7K 43 2l 245 BE AL B BIF 58 1 R AT 1L mir P J5 s B0 ok R RUJEE
FHOK S A IBEALTE . 255K 05T X 2000—2008 4F B Tk A K 19 B F BB K Y 10071 mm, [ K 5 R
0.290 9, Horb/INET 2% R Y R A R R B s W1 W B TR A, rh R Y R AR R R W R R B, TR kA R R B
55 T BRI s EORA KA RIS kS 6 b TG, 7 03 3k 30 4 K 0 dw o fH O AR 2 78 32. 2% K F,
8 A LAJE TREIFTE 9 1 TR0 ; Laio A5 AUASTLIA5 3] - 440 Xof 152 28 1) A0 32 %% & R 450 1l 8T 4R (D L U 1 1y
B AL E 90% B 15 X)) 58T FEAE (280 2918 T 22) 5 TS N 45 R — B0 (e = 0. 05 ) A8 AU 72 3 X AL A AR
W38 F M, AT LUKE HE AR S — WK TR 5 R R b 3L 0 ) Laio B A5 B 7E 2 45 S Y B 454 T ,32. 1 mm [ H [A]
e T LATE 50% 7KF- 1A B oK AR RS P 1 R 39 5 K R AR AE F DR K 2 119 80% L I

KEEW : WX HHOKABENLYE SR Laio 38K 5 S A HE ML A

HENEKE: SI152.7 XERFRIZED : A XEHHE: 1000-1298(2015)03-0131-11

Stochastic Model of Irrigated Farmland Soil Moisture Dynamics at
a Point in Piedmont of Mount Taihang
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Abstract; Un-deterministic dynamic of the energy process, water recycling and biological process in
farmland is leading from its stochastic components, such as precipitation, evapotranspiration,
heterogeneity of soil, topography and so on. The soil water balance is often described as a reservoir that is
deterministically depleted via water losses due to evapotranspiration, runoff, leakage, and stochastically
receives water from precipitation, so the stochastic property is the inherent nature of soil moisture. Based
on the data of soil moisture, precipitation, meteorology and crop from 2000 to 2008 in Luancheng
experimental station of agro-ecosystem of CAS on the stage of summer maize growth, the simulation was
carried out with the stochastic model for soil moisture dynamics of the farmland at a point in piedmont
plain of Taihang Mountain by using Laio model. The results show that the frequency and mean amount of

daily rainfall from 2000 to 2008 in study area on the stage of summer maize growth are 0.2909, 10. 71 mm,
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respectively. And different changing trends were found among the frequency occurrence of different
rainfall levels, the light rain and storm showed sharply increase trends, and the opposite trends was found
in the moderate rain, for the heavy rain, the trends was slightly decrease. The revolution of soil water
content of the growth stage of summer maize was expressed as increasing in June, stable in July, and
decreased from August to September, and the maximum of soil water content was found in July, the value
was 32.2% . A good agreement between the result of modeling and observation was found based on the
curve shape of probability density function which included the curve peak value, the position of the peak,
the confidence interval of 90% and the digital characteristic of the relative soil moisture which included
the median value, expected value, and the variance (o = 0.05). And the Laio model had a good
application in the irrigated farmland, and the irrigation was treated as a rain. The amount of the irrigation
which could made the soil moisture remained above 80% of field capacity on the stage of the summer

maize growth under any loss in irrigation activity conditions was calculated by the Laio model, and the

value was 32. 1 mm at the probability of 50% .
Key words: Irrigated farmland

model of soil moisture of Laio
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Tab.1 Lasting days and precipitation of summer maize growth seasons

314 2000 4F 2001 4F 2002 4F 2003 4F 2004 4F 2005 4F 2006 4F: 2007 4F: 2008 4F
i RUNER 06 —01 06 — 02 06 —02 05-29 05 -28 05-29 06—11 06— 15 06—19
FREH W 09 —22 09 —24 09 —25 09 - 25 09 - 28 09 -26 09 —24 09 -26 10 - 02
KR H/d 114 115 116 120 124 121 106 104 106
[ 7K/ mm 337.6 215.6 287.0 302.5 425.0 323.3 337.5 232.4 353.4

R2 HMRARIEYEFISH

Tab.2 Physical parameters of soil properties in study area

TR PE/ em A 5 HH [H] 457K 5/ % i 2 RH % LB AE/(grem ™) MEMFAKR (em-d™")
0 ~20 b £ 32.9 9.4 0.531 1.22 109. 0
20 ~40 b+ 36.4 10. 6 0. 453 1. 44 43. 4
50 ~ 110 Wb i 4 37.1 11.8 0. 442 1.46 73.0
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Tab.3 Frequency of rainfall levels in maize growth seasons in study area
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Fig.2 Variation of frequency of rainfall levels
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Fig.3 Distribution characteristics of rainfall interval times
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Fig.4 Dynamics of soil water content in different depths in study area
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Tab.4 Mean 10 d precipitation in maize growth seasons in study area (2002—2008)

6 H 1 7 A6

8 Ay 9 Aty

i EA ) A LA A

G Lt ] G LA Hf G

[ /K &/ mm 13.33 10.51 37.36 33.51 50. 19

52.53 34.07 33.43 31.71 8.20 19. 20 4.57

£S5 HAREERRRZEMERITE 5 E(2004—2008 &)

Tab.5 Accumulative percentage of crop root biomass in study area (2004—2008)
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Fig.6  Probability distribution characteristics of soil water

content on calibration stage (2002—2006)
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Fig.7 Probability distribution characteristics of soil water

content on validation stage (2007—2008)
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Tab.7 Calibrated model parameters by genetic algorithm
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Fig. 8 Probability density function of relative soil

moisture on calibration stage
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Fig. 9 Cumulative distribution function of relative

soil moisture on calibration stage
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moisture on validation stage
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