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Precipitation forecast based on GRNN model
SHI Qing zhi, HE Jurr shi

(College of Water Conservancy, Shenyang A gricultural University, Shenyang 110866, China)

Abstract: Precipitation is the key parameter for water resources management, flood disaster forecast, and agricultural water usage. lts ac

curate prediction is of great significance for the flood forecast and water resources regulation. In this paper, the precipitation trend in

Tieling district was analyzed based on the monthly precipitation data from 1960 to 2006. The M anir Kendall nonparametric method was

used to test the significance level on the basis of analysis of climate tendency rate. The GRNN (generalized regression neural netw ork)

model was used in precipitation forecast, and the prediction results were analyzed using the error deviat ion and prediction comparison fig-

ures. The results showed that prediction in Tieling decreases slowly in the past 47 years but the trend hasn’ t reached the signift

cance level (P> 0 1).The predicted precipit ation w as similar to the actual value for each month. October has the best prediction

effect while February has the least with the error of 3 39% and 19 45%, respectively.

Key words: precipitation; Mamr Kendall; generalized regression neural network; precipitation forecast
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Fig.1 Location of the research area and distribution of

the meteorological stations
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Fig.2 Structure of GRNN model
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Fig.3 Annual average precipitation in Tieling
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Tab.1 Monthly tendency rate and significance level of
precipitation at each station and throughout the region
mm/ 10a
PRI [T TF It B b 2IX
1 1 0.312 0.423 0.424 0.099 0.315
2 A - 0.118 - 0.09 -0.122 - 0.259 - 0.147
31 0. 853 0.173 0.463 0.025 0.378
4 1 - 2.079 0. 045 -2.206 - 3.271" - 1.878
SH - 4.347% -3.19 - 2.945 - 1.9 - 3.095
61 - 5.375 0. 546 - 4.217 1.515 - 1.883
TH - 3.47 - 11.805 - 3.149 - 15.705" - 8.532
8 J 1. 001 - 6.455 8. 386 - 0.07 0.716
9 H - 3.477 - 8.284™ - 7.772" - 5.858 - 6.348"
104 -0.016 - 0.283 - 0.568 - 0. 887 - 0.439
11 H 1. 206 0.74 2.175 0. 897 1.255
12 1 1. 346 0.597 1.014 0.321 0.819
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124 HEIEAE U, GRNN B TEZRUE X 1) 5 F A0 B
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Tab.2 Prediction results of GRNN (2006)

] GRNN #EAITH 2006 4 52 M{H

GRNN F57 Fm)

/' H WAE/ mm / mm RZE(%)
1 5. 64 6.28 11. 184
2 11.87 14. 18 19. 45
3 2.79 2.63 5.76
4 29.71 24.98 15.938
5 52. 66 42.63 19. 063
6 109. 87 96. 95 11.758
7 96. 02 81.53 15. 10
8 131. 07 112.5 14. 171
9 52.54 47.58 9.4
10 44.38 42. 88 3.39
11 25.47 20.53 19. 409
12 0. 30 0.35 16. 086
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4 GRNN
Fig. 4 Prediction results of GRN N model
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