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Analysis of Influencing Factors of Rainfall in Irrigation Area and
Combining Rainfall Forecasting

Xing Zhenxiang Guo Hao Fu Qiang
(School of Water Conservancy & Civil Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract; Sanjiang Plain is located in the east of Heilongjiang Province, which belongs to the humid
climate area. In recent years, Sanjiang Plain’s natural state has changed due to several factors, such as
the warming climate and human activity. Precipitation is one of the major sources of agricultural irrigation
in the irrigation area. Due to the strongly stochastic characteristic of precipitation which was influenced by
many factors and the lower accuracy of single forecasting model, set pair analysis was introduced which
could discuss the relation between rainfall and meteorological factors. In order to improve the training
speed of the radial basis function neural network, the K — means algorithm based on density parameter
was applied. In this way, the sensitivity of conventional K — means algorithm to initial clustering center
was also removed. A combing model based on information entropy (IE —CM) was built, which combined
the radial basis function artificial neural network based on density parameter with the grey model, and the
weight of each single model was calculated by using the information entropy weight method. The
constructed model was applied to forecast the rainfall over the Youyi Farm in Sanjiang Plain. The case
study showed that the determination coefficient, average relative error and root mean square error of IE —
CM were better than those of single models, which were demonstrated to be 0.99, 10.655% and
3. 03 mm, respectively. The qualification rate of the forecasted result was 83.3% , which satisfied the
requirements of hydrologic prediction. In conclusion, the built combining model could provide a new
method for forecasting precipitation.
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Tab.1 Value range of elements in set A and B,

B B,/mm B,/C B/ % B,/(m-s™") A/mm
x 99. 1 3.8 67.7 3.1 42.6
s 73.8 14.4 9 0.9 49.3
I [0,62.2) [0, -3.5) [0, 63.2) [0,2.6) [0, 18.0)
I [62.2,136.1) [ -3.5,11.0) [63.2,72.2) [2.6,3.6) [18.0,67.3)
il [136.1, «) [11.0, ») [72.2, ) [3.6, ©) [67.3, ®)
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Tab.2 Classification of elements in set A and B,

H iy B,/mm B, 5335 B,/C B, 335 B3/ % B33 B/(me-s™') Bk A/mm A
1 14.7 I -17.3 I 70 I 4.2 Il| 0.1 I
2 20.3 1 -14.2 I 69 I 2.8 I 2.2 I
3 58.7 I -5.7 I 66 | 2.9 I 19.0 I
4 165.9 I 7.3 Il 57 1 3.3 | 20.4 I
5 200.9 I 12.7 m 61 I 3.0 | 68.0 i}
6 177.8 Iir 17.7 I 71 | 2.2 | 119.9 i1
7 198. 1 I 22.5 I 81 I 2.2 I 136.3 I
8 133.0 Il 19.0 I 86 I 2.3 I 186. 8 I
9 125. 1 | 13. 1 I 75 | 2.4 1 83.4 li|
10 77.7 | 5.3 I 74 1 3.1 I 42.5 |
11 29.4 I -8.7 I 68 I} 3.9 I 4.3 I
12 15.3 I -12.6 I 76 il| 2.6 I 3.5 I
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Tab.3 Identical degree, difference degree and

opposite degree of factors

A T [f—Jf a S b XIS e
B,/mm 0. 567 0.389 0.044
B,/C 0. 661 0.371 0.022
B3/ % 0.453 0. 425 0.122
B,/(m-s™") 0.225 0.519 0.256

2.3 H—RRKBINERTNLER
2.3.1 JETHESHN RBF — ANN LR B0 Al
o

AR SCHEET 1981—2004 4F- 3% RBF — ANN A7 1y
FoE W, 2005—2007 A Ay A5 AU [y 56 E 15, 2008—
2010 4F ARSI EA, 2%k & AR T
FEXHREE A B 7K B 1 3 A g 252 i R, Rk RBF —
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Fig.2  Comparison between forecasted and observed
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Tab.4 Simulation and forecasted evaluation of
monthly rainfall by RBF — ANN model
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[ 7K &:/mm

B P SPIGAERS TR
A WE/%  PRFE/mm
BiF 9 (2005—2007 4 ) 0.97 12.055 3.58
T (2008—2010 4 ) 0.97 13. 840 3.24
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Tab.5 Simulation and forecasted evaluation of
monthly rainfall by GM (1, 4) model

P AT SR

At Bt

£ iR/ % PRZZ/mm
B4IF 451 (2005—2007 4F) 0.98 10. 386 3.72
FH (2008—2010 4) 0. 98 12. 980 3.58
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FilheE 2B 3R 7. 606% F10. 99, T %tT 2008—
2010 42k ik, RBF — ANN R AR GM AU 7E 48 5 16
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Fig.5 Comparison between simulated value and

observed value of IE — CM model
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Tab.6 Simulation and forecasted evaluation of monthly
rainfall by IE — CM model

EIAIRE BTR

i Bt e AL
- R/ % PR2ZZ/mm
FEAULE (2005—2007 4 ) 0.99 7. 606 2.80
T (2008—2010 4) 0.99 10. 655 3.03

&7 3 MEBIXS 2008—2010 4[5 A pEKE
RAER/MERIREST
Tab.7 Error analysis of maximum and minimum
monthly rainfall by three models from 2008 to 2010
%
B2 K/ MAAA 522

2008 4F 2009 4F 2010 4E 2008 4= 2009 4 2010 4F
RBF-ANN 9.786 7.983 3.668 26.087 18.919 28.571
GM(1,4) 5.516 5.112  8.028 39.130 24.324 21.429
IE -CM 7.692 1.559 2.067 32.486 21.571 25.067
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ANN BERY 711 £ 45 TS TR 4 DR i 28 80 P S A
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