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Fig.2 The comparison between de—noise and real values of the
© annual precipitation at the Xi‘an station during 1955-2006
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1
Tablel The cloud reasoning rule set after normalization for de—noise series of annual rainfall
(Ex, Enx, Hex) (Ey1, Enyl, Heyl) (Ey2, Eny2, Hey?2) (Ey, Eny, Hey)
1 (0.4986,0.0255,0.0102) (0.4813,0.1480,0.0392) (0.4689.,0.1773,0.0354)
2 (0.1992,0.0517,0.0111) (0.5043,0.1607,0.0853) (0.4892,0.1899,0.0746)
3 (0.8306,0.0700,0.0190) (0.3956,0.1392,0.0738) (0.4064,0.0292,0.0158) (0.3975,0.1684,0.0638)
4 (0.3878,0.0395,0.0090) (0.4096,0.1602,0.0835) (0.4091, 0.1894,0.0730)
5 (0.6133,0.0526,0.0224) (0.4290,0.1723,0.1031) (0.4257, 0.2015,0.0904)
. 3 )s .
(Ev2,Eny2,Hey?2), (Ev1, c,.c, ), 1955~2006
Enyl,Heyl) , (Ey,Eny,Hey), ( 3);
( 1.
Ey=(Ey1*Enyl+Ey2*Eny2)/(Enyl+Eny2) ( ),
Eny=Enyl+Eny2
Hey=(Heyl*Enyl+Hey2*Eny2)/(Enyl+Eny2) ( 2),
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Table2 The forecasted values of the de—noise sequence and revised annual precipitation (mm)
2007 2008 2009 2010 2011 2012 2013
698.50 525.20 660.30 504.40 723.60 426.70 497.50
603.27 559.64 593.93 552.08 572.87 523.29 439.53
639.84 564.28 623.05 546.20 584.70 492.06 323.41
1% 8.40 7.44 5.64 8.29 19.20 15.32 34.99
3 , , 30%
o
2 b ’
, , 3. 3 ,
14.18% , 10% 4/7, 20% , ,
6/7, 2013 , 34.99% 36.31%, 10% 0, 20%
, 3/7, , 30% o
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Table3 The forecasted values of the annual rainfall received by cloud reasoning model alone (mm)

2007 2008 2009

2010 2011 2012 2013

698.5 525.2 660.3
569.70 684.84 528.38
% 18.44 30.40 19.98

504.4 723.6 426.7 497.5
779.47 392.65 735.18 433.91
54.53 45.74 72.29 12.78
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Prediction of Annual Precipitation Based on Cloud Reasoning Model
GAO Panpan'?, QIAN Hui'?, QIAO Liang"
(1. School of Environmental Science and Engineering, Chang’an University, Xi‘an 710054, China;
2. Key Laboratory of Subsurface Hydrology and Ecology in Arid Areas, Ministry of Education, Xian 710054, China)

Abstract: Annual precipitation forecast is necessary for drought early warning and taking effective measures to defend drought hap-
pen, but how to get more accurate predictive information is still the hotspot. As we known, precipitation often contains randomness
interferential with the change of time, while cloud model could realize the transformation between uncertain concept and quantitative
values, which is built up on the basis of traditional fuzzy mathematics and probability statistics, thus the volume of precipitation in
the future can be achieved through mining association rules from historical and current data. From this, this paper put forward an
improved cloud reasoning model to predict annual precipitation which is based on the pretreatment of wavelet de-noise technique
and revise of theoretical frequency curve. After that, the predictive results can reflect inter—annual variation of precipitation better
in Xi‘an, and its accuracy has been greatly improved, the error can be maintained basically less than 30%.

Keywords: cloud reasoning; wavelet de—noise; theoretical frequency curve; precipitation forecast
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Modifying JDZ—-type Chip—storage Raingauge to Realize Automatic Precipitation
Data Recording and Reporting

MU Zhongping

(Hydrology and Water Resources Survey Bureau of Shanxi Province, Taiyuan 030001, China)

Abstract: The JDZ-type chip-storage raingauge has characteristics of stable and reliable operating and accurate data recording. It
plays an important role in the precipitation data regulating and normalizing. But it does not have function of remote data
transferring. It can not realize automatic information reporting. By the technological modification, with the original feature and
function unchanged, the automatic information—reporting can be realized.

Key words: raingauge; modification; realization; automation; information—reporting



