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Table 1 T he hasic properties of sol
N p K N P K ,
(g/kg) (g/kg) (g/kg) (g/'kg  (mg/kg) (mg/kg) (mgl/kg) P (gkg) (mg/m?)
14.300 0. 627 0.810 32180  3.550 6.860  76. 800 6.3 317.400 1. 475
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Fig. 1 The raw (a) and the normalzed data (b)
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Table 2 Statistics of the raw and the normalized data
2
AR
24. 4 15. 37 20. 44 2. 14 4.59 3.2 AR
0. 86 -0.94 -9.67x10-% 0.47 0. 22 ) AR
, AIC , 3
AR 3 10 AR AlC
, ) , , AR(10)
> 2 4
1.0 1.0
(b)
0.5 () 0
&
5 ool 1 M 5 ool i .
- 'I'lll i IIIl E I- l'l‘] T
AL
-0.5 — -0.5 J—
__Confidence Limits __Confidence Limits
_ R o fFici —1. T Cocfficient
107 " 21 - 193 13 P
Lag Number Lag Number
2 (a)
Fig. 2 The autocorrelation function (a) and partial autocorrelation function (b) of the normalized data
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Table 3 AIC and standard error of the models
1 2 3 4 5 6 7 8 9 10 11 12
AlC 41. 39 43. 45 43.79 45. 66 47. 63 46. 25 47.96 49. 38 44. 6 40. 8 43. 06 45. 42
0. 42 0. 42 0. 42 0. 42 0. 43 0.41 0. 22 0. 42 0. 38 0. 34 0. 35 0. 36
4 AR(10)
Table 4 The parameters of AR(10) model
1 2 13 4 s e s o 1o
- 002 0. 82 -0.28 - 024 0.26 0. 12 - 0.43 0. 13 0. 28 -0.78 0. 48
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8 Table 5 The forecasting error analysis of the model
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4), 5 4 ,
31 17.90 23.29 -5.39 30. 10
5 32 22.45 18. 16 4.29 19. 10
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Fig. 3 The residual series (a) and residual ACF function (b)
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Fig. 4., The fitting

and forecasting of the model
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Soil Water Dynamics Simulation by Autoregression Models

LIU Hongbin', WU Wei*, WEI Chaofu', XIE Deti'

(1. Resources and Environment College, Southwest Agriculture University, Chongging 400716, China;
2 Information College, Southwest Agriculture University, Chongging 400716, China)

Abstract: T he environment is friable and the drought is a serious in summer in the Three Gorges Reservoir
Area. Changjiang is a serious disaster area of drought, of which frequency is 80% ~ 90% and duration are 30~

50 days. Drought has a serious impact on planting and growth of spring crops. In addition, soil sluice is low,
soil layers of upland is weak, ability of fighting a drought is feeble, the contained water of soil planting layer can
not satisfy the needs of crops. All of these influence agriculture production seriously and make for low economy
benefit of agriculture and graze.

Soil water movement is a complex time series system. Its variety has a close relationship with regional cl-
mate conditions and environment and has obvious random undulation. In using AR method of time series analysis
to constitute forecast model, the most important is that datum must accord with balance and normal distribu
tion. By proper transformation(for example standardization, one or many times difference etc), AR model can
be constituted. The test of AR model uses residual and An Information Criterion.

From November 1998 to April 2001, by measuring soil water of soil surface layer( O~ 30 cm) every six
days, we worked out mensal average soil water of purple soil in hilly region. Using 36 months soil water data,
adopting time series analysis method( AR model), we studied soil water dynamic trend.

Firstly, we normalized raw data. After the standardization of raw datum, its autocorrelation and partial au-
tocorrelation coefficients gradually trend to zero along with lags. It showed that managed data is a series accord-
ed with zero average, balance, normal distribution and needs of AR model.

Secondly, using former 28 months data as model simulating point, we calculated parameters of AR model
and using the subsequent 8 months data as detecting stylebook, we tested model and forecasted the anaphase(4
months) trend of soil water at the same time.

T he results showed that the A IC of order 10 AR model is least and its standard deviation is also least. So
we considered to use AR(10) to constitute soil water forecast model. By validating residual of AR(10) model
statistically, we found that model residual fluctuated surround zero and the first residual autocorrelation coeff+
cient Pl equaled to-0. 001, which showed that there was no obvious autocorrelation among residuals. The simu-

lated show ed that model could preferably fit the soil water time series.
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