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Table 2 The classification of climatic variation types
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Table 3  The statistics of climatic change using Hopfield clustering
1 2 3 4 5 [§ 7 8
38 21 28 27 15 21 23 15
3.1613 5.3986 -0.628 -15.0904 64.8623 6.3681 -21.9249 66.3234
2.9962 5.0199 1.3027 1.0503 0.6631 4.8193 3.4328 2.4338
-0.0046 -0.8877 0.8786 -0.2108 0.3942 0.0764 -0.7985 -0.6803
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Table 4  Multiple variance analysis for annual precipitation temperature and relative humidity variation
(@) (@) 1 2 3 4 5 6 7 8

Sig - - 0.0404 0.0266 0.0002 0 0.0061 0 0

1 Sig - - 0 0 0 0 0 0.0041 0.0013
Sig - - 0 0 0.0208 0.0001 0.0313 0 0
Sig 0.0404 - - 0.0177 0.0009 0 0.0096 0 0

2 Sig 0 - - 0 0 0 0.0421 0 0
Sig 0 - - 0 0 0 0 0.0069 0.0261
Sig 0.0266 0.0377 - - 0.0125 0 0.0461 0 0

3 Sig 0 0 - - 0.0054 0.0268 0 0 0.0001
Sig 0 0 - - 0 0.0052 0 0 0
Sig 0.0002 0.0009 0.0125 - - 0 0.0003 0.0459 0

4 Sig 0 0 0.0454 - - 0.0091 0 0 0
Sig 0.0208 0 0 - - 0 0.0098 0 0.0005
Sig 0 0 0 0 - - 0 0 0.008

5 Sig 0 0 0.0268 0.0491 - - 0 0 0
Sig 0.0001 0 0.0052 0 - - 0.0049 0 0
Sig 0.0061 0.0296 0.0361 0.0003 0 - - 0 0

6 Sig 0 0.0021 0 0 0 - - 0 0
Sig 0.0013 0 0 0.0098 0.0049 - - 0 0
Sig 0 0 0 0.0059 0 0 - - 0

7 Sig 0.0041 0 0 0 0 0 - - 0
Sig 0 0.0469 0 0 0 0 - - 0.0277
Sig 0 0 0 0 0.048 0 0 - -

8 Sig 0.0013 0 0.0001 0 0 0 0 - -
Sig 0 0.0161 0 0.0005 0 0 0.0037 - -

1.2.6 7
3~5 8
2.6 3.4 60
2 6
3 4 o 2) ArcGIS
0
0 8
;20 60 ~90
10 a o 3)
Hopfield Hopfield
3
1) 188



2002.

216 31
2 N - —_— 2 M
g '"—;\St:;f _— 2002.
E oS ——
= — 2 3 . 30
 — ~ =
= 140 _— 73 J. 2009 28(6) :1593 ~ 1605.
= -190 ~—
¥ -240 = 4
1 T S agﬁg“ 0ER 2% 7. 2007 26(3) :491 ~4951.
P 5
2
= J. 2003 61(1) :78 ~841.
[3) ’
=l 6  Cannon A J. Nonlinear analog predictor analysis: A coupled neu—
* 2 27
ﬁ _?2 Z 7 ral network/analog model for climate downscaling J . Neural
5.3
8 19 s Networks 2007 20:444 —4531.
TO5TTRGER Tofef RO S0ER AR 7 40 a
3 3 il 7. 2007 27(1):153 ~ 158.
S — ; 1y
e .
e ? — 2007 26(2) :171 ~174.
= -
" -2 e 9 . ArcGIS
&l 3 >
B -1 Dz M. 2007.
R -5 : - : : = 10 M
= 6O TOHEA BOSF(R  90%4% £ .
1 fi] 2006.
KW —-RE2 Ry - WA - HHS "
il ——FERYy —RMR P
7. 2006 21(3) :213 ~219.
5 8 N 12
M . : 2008.
Fig.5 Decadal and annual precipitation temperature and 13 . J .
relative humidity variation trends of the 8 types 2004 24(2):163 ~169.
14
J. 2002 22(2):190 ~195.
o 15 . .
J. 2005 25(4):441 ~447.
- 16 .
J. 2003.23(5) :565 ~570.



2 : Hopfield 40 217

Based Space-time Elements of Climate Change in China
on Hopfield Neural Network in Recent 40 Years

ZHANG Chong LI Jing REN Zhi-yuan

(College of Tourism and Environment Shaanxi Normal University Xi’an Shaanxi 710062 China)

Abstract: Using the daily precipitation temperature and relative humidity data of 194 meteorological stations
from 1961 to 2000 in China (not including Hong Kong Macao Taiwan and Hainan) based on the Spatial
Kriging interpolation method in ArcGIS and through the cluster of Hopfield neural networks as well as analysis of
variance the spatial and temporal characteristics of climate change in China. The results show that a dominant
trend of warming occurrs in China followed by the wet trend drying trend occurrs in the eastern region while
the western region is gradually humidifying. Judging from the decadal results we got that there was an equal
trend between the trend of dry cooling and wet humid heat from 1960 to 1969 ; dry-type distribution from 1970 to
1979 was very broad almost throughout the country; climate change types presented a layered distribution from
1980 to 1989 and according to the main types warming trend was in the leading position; from 1990 to 2000

warming trend still dominated followed by drying trend. We conducted clustering analysis using Hopfield neural
network method and test whether differences among the three kinds of climatic factors are significant using anal—
ysis of variance. In the final according to the clustering results we have analyzed the trend of precipitation

temperature and relative humidity change results in line with interpolation show the space Kriging credibility.

The results show that driven by global warming patterns of climate change in China is in a state of adjustment

and humid regions become arid whereas arid regions humid.

Key words:climate change; Kriging interpolation; Hopfield neural network; analysis of variance; China



