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Abstract The average value of effective accumulated high temperature in summer for many years
was considered as a standard to judge the extent of a hot summer. The CART algorithm was employed to
explore the relationship between the high temperature and the climatic factors such as East Asian summer
monsoon index summer India-Myanmar trough summer North Atlantic Oscillation ( NAO) and
equatorial Pacific sea temperature and the high-temperature prediction rule set was obtained to build a
high-emperature prediction model. The study selected the daily maximum temperature data in summer
among 1955—2012 in Zhangzhou of Fujian Province. The extent of a hot summer was determined through
the effective accumulated temperature of high temperature in summer for 58 years. A number of climatic
factors in the same period were input as the input variables and 46a data were randomly selected to get
10 classification rule sets. The accuracy of the built predication model reached 91.49%. The remaining
12a data were used for test with an accuracy up to 91.67%. Generally speaking the results of this paper

have verified the feasibility and validity of the high temperature prediction model which provides a new
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idea for the research of the catastrophic weather model.
Key words CART; High temperature effective accumulated temperature; Summer high

temperature; Prediction model

15 15
16 .
» Brabson et al’ o
6 7
. 8
17
9 ’ l 14
35 C ID3 C4.5 CART .
. ( CART)
95 R
90 1041 N N
12 N NAO. - Nifio3+ Nifio4
Nifio3.4  Nifiol +2
o ( EAHT) 1
35 C
: o 1.1
N 1955—
B, 2012 (
6.7 8 )



4 : CART

541

1955—2012

N N N

> ’

NOAA 1955—2012  Nifiol +2
Nifio3 Nifio4  Nifio3. 4
1.2

( EAHT)

(=71.04 °C + d) .

( Classification and Regression Tree CART)
Bremanetal. 1984

19

o

20

CART

i(t)=2p(11t) p(21¢) (4)
t p(ilt)
i J p(Jjl

) o

Gini Index = Y p(il )p(jl &) - (4)

i#]

CART

2.1
1 1955—2012
2000

1
Fig.1 The change trend of effective accumulated

temperature in summer in Zhangzhou Fujian

(-71.04 °C -+ d) .
(-71.04 °C = d)

2.2

2123



542 38
Nifio
o 1955—2012 o
1 1955—2012 o
( CART)
Table 1 ~ Summer climatic factors and the summer high temperature (
effective accumulated temperature correlation coefficient set
in 1955—2012 ) (
);
Nifio3 -0.023 l
NAO -0.331"
Nifio4 0.079 ’
Nifio3. 4 -0. 037 CART
0.417%* ,
0.413** o
-0.372** 3.2
Nifiol +2 -0. 026 ( IBM
0.102
. SPSS Modeler) CART
0383 . CART  1955—2000
0.399**
. ( 2 91. 49%
DR a=0.01 ’
@=0.05 ( )
Nifio3 Nifio3.4 NAO : - “0(1/0)”
Nifiol +2 0 (1 )
; Nifiod 1 0
1-0=1
3 2001—2010
91.67%.
2
Table 2 High temperature prediction model results table
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Fig.2 The high temperature forecasting decision tree produced by CART algorithm
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