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Abstract
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Analyzing the interannual fluctuation of weather on grain yield, this paper establishes that the weather fluctu-

ation has the Chaos characteristic resulted from climate variability. Based on the Chaos theory and wheat yield of Wu-

gong in Shanxi province, Yuxian and Zhuozhou in Hebei province from 1949 to 1999, the yield predication models of

these three districts have been set up. Using these models the predication veracity of wheat yield in the three districts

in 2000 are 98. 1%, 92. 1% and 97. 1 %, respectively. The yield prediction veracities are all above 92 %. Chaos pred-
ication Model of grain yield can be recommended as a new method of yield prediction.
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Fig.1 Yearly curve of wheat yidd (a) , trend yidd (b) and relative weather yidd (c) in three regions
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Fig.4 Three probability consstency curve of reative weather yidd
) (1998 ) 5 4
500y - (100 + Y ) Zyaj
3, Yai, Ya2, Ya3, Yaa, Ya5 _ i
Yes = 100 + y (12)
1996 —2000 , 1996 —1999 w
,2000 Yas 1
(1) 1998 Table 1l Result of prediction and actua wheat yield
5
Ya3 - Z Yail 5
- 4 | %
Vo =L 10096 = — x 100 % = (kg hm" ?) ’
t
Z yal S 4687.9 4345.0 92.1
4
5409. 4 5257.5 97.1
5ya,3 - Z Ya - Ya5
R x 100 % (11) 4250.5 4171.0 98.1
Z Yai + Yas
(11) 2000 ’

92 %



52

2006 11

(1]

(2]

(3]

[4]

(5]

(6]

(7]

[3]. ,2002 ,6:108~

112
[J]. ( ) ,2001,27
(6) :6737676
- [J].
17(6) :45-48

,1996 ,

[J]. ,2005,63(2) :
204~ 215
Lorenz E N.

1997:2°3 ,67768

[M]. : ,

[J]. ,2002 ,7(3) :43746
Vary Coates, Mahmud Farooque, Richard Klavans, et
a.On thefuture of technologicd Forecasting [J]. Tech-

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

nologica Forecasting and Socid Change ,2001, 67:1717
Svakumar B. Chaos theory in geophyscs: past , present
and future[J]. Chaos, Slitons and Fractas,2004, 19:
4417462
Sannasrg S A, Hong Zhang, Vladan Babovic, et d.
Enhancing tidd prediction accuracy in a determinigtic
mode usng chaos theory [J]. Advances in Water Re-
purces,2004 , 27: 7617772

Hunt J C R. Environmentd forecasting and turbulence
modeling[J]. Physca D ,1999, 133: 270°295
Svakumar B. Forecasting monthly streamflow dynamics
in the western United States: a nonlinear dynamica ap-
proach [J]. Environmentd Moddling & Software,
2003, 18:7217728

MatisJ H, Sato T,Gantt W E. A markov Chain ap-
proach to crop yidd forecasting[J]. Agricuturd Sys
tems,1985,18:1717187

MatisJ H, Birkett T ,Boudreaux D. An goplication of
the markov Chain gpproach to forecagting cotton yidds
from surveys[J]. Agriculturd Systems,1989, 29:357~
370

Jones P G, Thornton P K. Spatia and tempord vari-
ability of rainfal rdated to a third-order Markov Moded
[J]. Agriculturd and Forest Meteorology ,1997 ,86:127
~138

[M].
,2004 :2397242

Cameron D S, Beven KJ, Tawn J, et d , Hood fre-
guency estimation by continuous s mulation for a gauged
upland catchment (with uncertainty) [J]. Journa of
Hydrology ,1999 ,219:169-187

[J]. ,2003,18
(6) :692-703

Daryl Mummery, Michad Battagiia. Sgnificance of
ranfdl disribution in predicting eucdypt plantation
growth , management options, and risk assessment usng
the process based modd CABALA[J]. Forest Ecology

and Management , 2004 ,193:2837296



