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Automated Observation Model for Frost Based on
Bayes Discriminant Method
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Abstract: The correlations between frost and temperature, surface temperature, vapor pressure, wind
speed and other meteorological factors are discussed in this paper by using the observation data from Anhui
Dangshan Weather Station in the winter half-year (from October to April of the next year) from 2001 to
2013. Using stepwise discriminant analysis method, multiple sets of frost automatic discriminant models
for the occurrence of frost are built based on Bayes discriminant method. The results show that: (1) The
occurrence of frost is significantly correlated with daily minimum temperature, night temperature of differ-
ent observation time and surface temperature. The lower the night temperature or the surface temperature
is, the larger the possibility of the temperature is lower than the frost point and the greater the possibility
of the frost occurrence. (2) Through the back calculation test and prediction test of independent samples,
the average accuracy rate of un-occurred frost discriminated by the frost model is 86. 5% based on Bayes
discriminant method and the average accuracy rate of the seen frost is 92. 7%. The three factor models
based on the daily minimum temperature, the daily vapor pressure at 07:00 BT and the daily wind speed at

07:00 BT are optimal. The accuracy rate of discriminating the frost occurrence by the three factor models
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is more than 90%. Therefore, we can combine the Bayes frost discriminant model with image recognition

technology, and apply the new technology to frost automatic observation.
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Table 1 The early frost, late frost and frost period at Dangshan Station over 2001 —2013

A ¥ H KFEH AR/ Ay WIFEH K H AR/
2001-—2002 10 H 30 H 4H9H 162 2002—2003 10 H 26 H 3H22H 148
2003—2004 10 4 23 H 4H4H 165 2004—2005 10 4 22 H 3H31H 161
2005—2006 10 H 23 H 4 H20H 180 2006—2007 11 H6H 4 H4H 150
2007—2008 10 H 30 H 4 H3H 157 2008—2009 11H9H 4H2H 145
2009-—2010 11H2H 4 H27H 177 2010—2011 10 H 27 H 4H19H 175
2011—2012 10 H 25 H 4H3H 162 2012—2013 10 A 18 H 4H21H 186
SEHPIR B 10 H 28 H 4 H12H 164
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Table 2 Frost and related meteorological factor resolution
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Table 3 The correlation coefficient of frost and meteorological elements

02 [ 03 [ 04 B 05 i 06 07 W 08 i H
Rer.y) —0.717 —0.721 —0.722 —0.726 —0.728 —0.733 —0.712 —0.730
Ry —0.741 —0.742 —0.743 —0.744 —0.744 —0.748 —0.729 —0.731
Re.v —0.634 —0.636 —0.633 —0.633 —0.632 —0.632 —0.613 —
Ry —0.166 —0.156 —0. 144 —0. 144 —0.157 —0.172 —0.220 —
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Table 4 The back calculation results for each model based on observation data over 2001 —2011

s A KE FRRASIW K RAFIW KR 7 & HE R B R H W 2 )
ok H%t/d EHAR/ A ERR/ Y H%/d EWAR/d ERE/% EHR/%
Y 1 1209 1040 86.0 913 823 90.1 87.8
FERL 2 1209 1003 83.0 913 876 95.9 88.5
A3 1209 1048 86. 7 913 811 88.8 87.6
TR 4 1209 1017 84.1 913 868 95.1 88.8
R 5 1209 1059 87.6 913 815 89.3 88.3
AL 6 1209 1051 86. 9 913 861 94. 3 90. 1
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Table 5 The inspection results for each model based on observation data over 2011 —2013

g TR KA FEARRAFW R KAFI FRE T R HE ) K R W He AR F Wt
o H % /d IE A H %k /d ERER/% H % /d 1EH H %/ d EWR/% iR/ %
AR 1 232 204 87.9 193 172 89.1 88.5
TR 2 232 192 82.8 193 189 97.9 89.7
R 3 232 207 89. 2 193 168 87.1 88.2
FEAL 4 232 197 84.9 193 187 96. 9 90. 4
AR5 232 211 91.0 193 177 91.7 91.3
TR 6 232 204 87.9 193 186 96. 4 91.8
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