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Agricultural high temperature disaster monitoring based on

meteorological data mining in Guangdong Province
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(1 College of Informatics, South China Agricultural University, Guangzhou 510642, China;
2 Xinhua College of Sun Yat-Sen University, Guangzhou 510520, China;
3 Climate and Agro-meteorological Center of Guangdong Province, Guangzhou 510680, China)

Abstract ; [ Objective ] To forecast agrometeorological disasters and their levels as an example of high te-
mperature disaster in Guangdong Province. [ Method] Due to lack of disaster decision rule and historical
disaster level data, high temperature disaster level rules were built using fuzzy clustering algorithm
(FCM) based on the meteorological data in the long term. Those rules were concluded from the cluster
centers of the key attribute and membership degree matrix according to the maximum membership degree
principle. Based on these rules, possible disasters and their levels were predicted by dynamic meteoro-
logical data. The back propagation network algorithm (BP) in the absence of disa-ster decision rules was
applied to study historical meteorological observation data and synchronous disaster level released by the
meteorological bureau. The trained BP network models were accurate to discover the inner rules of disas-
ters, so the BP network models were fit for predicting the possible disasters and their level through
dynamic observation of data at many meteorological stations. [ Result and conclusion] Comparing the re-

sults of the two methods of data mining, the neural network is found slightly better than the fuzzy cluste-
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ring to predict the meteorological disaster level.

Key words : fuzzy clustering; BP neural network; data mining; high temperature disaster; disaster fore-

casting
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Fig. 1  The site map of meteorological stations in Guangdong

Province
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Tab.1 Data structures of the meteorological observation in

Guangdong Province
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Fig.2 Research process of agricultural high temperature disasters monitoring
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Tab.4 The comparison between public disaster level and predicted result based on neural network at every meteorological

station
% B e | kA Bl B
Y am mm b mE mw w0 |7 s mE e B R o0
57988 0 0 0 0 1 0.418 59306 yellow 0 0 1 0 2.150
57989  red 1 0 0 0 7.597 59310 yellow 0 0 1 0 0.961
57996  red 1 0 0 0 0.610 59312  yellow 0 0 1 0 0.913
59071  red 1 0 0 0 1.540 59313 0 0 0 0 1 0.439
59072 red 1 0 0 0 1.716 59314 0 0 0 0 1 1.050
59074 0 0 0 0 1 0.164 59315 yellow 0 0 1 0 0.697
59075  red 1 0 0 0 1.967 59316 yellow 0 0 1 0 2.570
59081 0 0 0 0 1 0.286 59317 0 0 0 0 1 0.287
59082 0 0 0 0 1 1.275 59318 0 0 0 0 1 0.733
59087 yellow 0 0 1 0 0.933 59319 0 0 0 0 1 0.191
59088 orange 0 1 0 0 1.878 59324 0 0 0 0 1 0.172
59090  red 1 0 0 0 1.361 59456 yellow 0 0 1 0 1.400
59094  yellow 0 0 1 0 1.729 59462  yellow 0 0 1 0 1.450
59096  red 1 0 0 0 1.628 59469 0 0 0 0 1 2.510
59097 yellow 0 0 1 0 1.363 59470 yellow 0 0 1 0 1.140
59099 0 0 0 0 1 1.153 59471 yellow 0 0 1 0 1.190
59106  red 1 0 0 0 0.262 59473 orange 0 1 0 0 1.750
59107  red 1 0 0 0 0.557 59475 0 0 0 0 1 1.890
59109  red 1 0 0 0 0.488 59476  yellow 0 0 1 0 2.860
59114 orange 0 1 0 0 1.898 59477  yellow 0 0 1 0 0.781
59116  red 1 0 0 0 0.515 59478 0 0 0 0 1 0.625
59117  red 1 0 0 0 1.508 59480  red 1 0 0 0 2.060
59264 orange 0 1 0 0 2.155 59481 orange 0 1 0 0 1.940
59268 orange 0 1 0 0 1.674 59485 0 0 0 0 1 0.531
59269 orange 0 1 0 0 2.384 59487 yellow 0 0 1 0 4.650
59270 orange 0 1 0 0 1.809 59488 0 0 0 0 1 0.290
59271 orange 0 1 0 0 1.976 59492 0 0 0 0 1 0.832
59276 orange 0 1 0 0 2.142 59493 0 0 0 0 1 0.264
59278 yellow 0 0 1 0 1.328 59500 0 0 0 0 1 0.302
59279 orange 0 1 0 0 1.644 59501 0 0 0 0 1 0.231
59280 vyellow 0 0 1 0 0.926 59502  vyellow 0 0 1 0 0.234
59284  red 1 0 0 0 2.125 59650 0 0 0 0 1 0.539
59285 yellow 0 0 1 0 0.797 59653 0 0 0 0 1 1.520
59287 yellow 0 0 1 0 1.540 59654 0 0 0 0 1 1.600
59288  red 1 0 0 0 0.338 59655 0 0 0 0 1 0.841
59289 0 0 0 0 1 1.807 59656 0 0 0 0 1 0.171
59290 0 0 0 0 1 1.079 59658 0 0 0 0 1 0.419
59293 0 0 0 0 1 2.521 59659 0 0 0 0 1 1.120
59294  yellow 0 0 1 0 1.645 59663 0 0 0 0 1 0.284
59297 yellow 0 0 1 0 1.558 59664 0 0 0 0 1 0.226
59298 orange 0 1 0 0 1.723 59673 0 0 0 0 1 0.308
59303 0 0 0 0 1 0.722 59750 0 0 0 0 1 0.342
59304  red 1 0 0 0 2.228 59754 0 0 0 0 1 0.466
1) XA 5 R F,0 A7 E% ,yellow & 7% ,orange &7 F & ,red £ 7" &.
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