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Comparison of Artificial Nueral Network and Linear Regression

Methods in Forecasting Precipitation Types

DONG Quan HUANG Xiaoyu ZONG Zhiping

National Meteorological Centre, Beijing 100081

Abstract; The linear regression (LR) and artificial neural network ( ANN) methods are compared with
each other in forecasting precipitation types under the same conditions. The selected predictors are surface
air temperature and dew point when and 6 hours before precipitation happens, and the types include rain,
sleet and snow. The observation data from 756 weather stations of the National Meteorological Centre,
CMA during 2001 —2011 are used, of which the data of 2001 —2010 are used to test the methods and the
2011 data are used to verify the forecasting effects. The results show that both of the LR and ANN meth-
ods have prediction capacity for the three precipitation types of snow, rain and sleet. The predictability of
snow is the best, then is rain, and the worst is sleet. Forecasts for the rain and snow separatrix forcasted
by the two methods in the North of China are better than that in the South of China. The forecasting effect
of ANN method is superior to that of LR method under the same conditions. When the temperature and
dew point are forecasted correctly, the ANN method can be used to predict the rain and snow separatrix in
the North of China exactly.
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Fig. 1 Relations between precipitation types (o: rain, +: snow, X . sleet) and temperatures at different
heights of Yichun Station (altitude: 45 m, longitude: 128. 9°E, latitude: 47. 72°N) from 2001 to 2010
(a) 2 m vs. 925 hPa, (b) 2 m vs. 850 hP, (¢) 2 m vs. 700 hPa, (d) 2 m vs. 500 hPa

(The numbers of rainy, snowy and sleety days within the study temperature range are 217, 215 and 32 respectively)
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Fig. 2 The artificial neural network between

precipitation types and predictors
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Fig. 3 Receiver operating characteristic (ROC)
curve for the forecast of rain (green), sleet (red)
and snow (blue) of the 756 stations in 2011 by
ANN (full line) and LR (dashed line) methods
(The horizontal ordinate is the hit rate of no-event “0”,

and the vertical ordinate is the hit rate of event “17)
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The weather in Hunan Province at 20:00 BT 2 January 2011 and the forecasts of rain (number at

up-right) , sleet (number at bottom-right) and snow (number at up-left) by LR (a) and ANN (b) methods
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Fig. 6 The ROC verification of the forecasts
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