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Fig. 1 Distributions of 42 introduced areas of China
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Values of the main climatic elements of 42 introduced areas of China
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FEHER ERANRE EXRANRE RRERHER RREE Z10CHEE TEY R FARERE FERLE FHXE  TRER

51 Rt

/C /C /C /C /C /C /d /mm /h /mam /me ™1 /m
X1 7.3 29.1 —8.0 38.6 —33.3 3014.0 171 130.5 3109.7 2 420.7 2.73 1 500
X2 8.1 28.8 —7.7 38.6 —32.7 3217.6 161 358.0 2925.7 1895.7 2.30 939
X3 9.1 28.4 —4.6 39.1 —21.7 3242.0 168 368.0 2 607.6 1437.7 1.00 1 580
X4 10. 4 28.4 —4.6 39.0 —21.7 3242.1 167 368.1 2 608.1 1437.0 0. 80 1250
X5 9.0 24.4 —7.6 36.6 —28.5 3516.0 169 687.0 2819.2 1609.0 2.70 20
X38 12. 8 30.3 —2.9 41.7 —16.1 3 462.0 197 350.0 1928.1 1383.2 1.23 950
X39 13.1 30.3 —2.9 41.7 —16.0 4 053.7 209 352.0 1928.8 1770.3 1.24 1050
X40 9.8 29.1 —4.4 39.7 —25.1 3270.8 180 362.0 2449.7 1 556.0 1. 90 1 300
X41 12.9 30.7 0.4 42.0 —19.4 4169.2 225 397.0 2163.0 1 505.0 2.10 1 600
X42 13.2 30.3 —2.8 41.7 —19.1 4108.9 210 351.0 1928.9 1337.0 1.30 1410
X43 8.3 19.7 —2.8 41.6 —33.6 2 053.0 145 437.5 2 696. 44 1 500. 0 3.20 482.9

. X43 2 3% E i R BE R T E,

Note:X43 is the average climate elements of origins in the United States.

*2 LA HERHNEEERKERE
Table 2 Values of the main growth elements of 42 introduced areas of China
iR ERRRAKER/m EHMEARKE/om BIAH EEREARKERE/m FHREEKE/m 5 FERRRAKER/m FHREEKER/ m
X1 0.12 0. 39 X15 0. 10 0.56 X29 0.16 0. 34
X2 0.22 0.53 X16 0. 10 0.23 X30 0.21 0. 36
X3 0.11 0.38 X17 0.08 0.22 X31 0.10 0.31
X4 0.12 0. 39 X18 0. 08 0.23 X32 0.18 0. 38
X5 0. 30 0. 54 X19 0.08 0.22 X33 0. 45 0.52
X6 0.22 0.31 X20 0. 08 0.21 X34 0.22 0. 36
X7 0.23 0.31 X21 0.11 0.52 X35 0.19 0. 36
X8 0.23 0. 34 X22 0.16 0. 46 X36 0.22 0.53
X9 0.23 0.37 X23 0.13 0.25 X37 0.21 0. 36
X10 0.41 0. 67 X24 0.02 0.11 X38 0. 20 0.53
X11 0.09 0.27 X25 0.03 0.12 X39 0.13 0.28
X12 0. 34 0.45 X26 0. 05 0.13 X40 0. 24 0. 30
X13 0.07 0.18 X27 0.06 0.14 X41 0.24 0.45
X14 0.07 0.12 X28 0.23 0. 60 X42 0.16 0. 34
*3 ZI184RHI Pearson 1H% R EFERE
Table 3 Pearson correlation coefficient matrix of each index
FEHR RAANE BEXANE FEEE OREEE RRRME TR 10CHBUR FH BB FEER  FHXNE PIER
/°C /C /C /mm /°C /C /d /°C /h /mm /mes1 /m
FEHE/ C 1. 000
ERA ¥R/ C 0. 533 1. 000
B AR/ C 0.919 0. 406 1. 000
AERET /mm 0. 396 —0. 257 0. 429 1. 000
WimE R/ C 0. 447 0. 601 0. 386 —0. 290 1. 000
Wi R IR/ °C 0. 871 0. 562 0. 810 0. 320 0. 335 1. 000
TR/ d 0. 868 0. 403 0. 871 0. 410 0. 351 0. 823 1. 000
Z10°CHIR/C 0. 846 0. 388 0. 852 0. 479 0. 442 0. 748 0.779 1. 000
A H R/ h —0.784 —0. 385 —0.706 —0. 378 —0. 343 —0.771 —0. 764 —0. 682 1. 000
KRR/ mm —0. 452 0.011 —0.532 —0. 448 0.074 —0. 470 —0. 506 —0. 419 0. 656 1. 000
AEPRE /m e 571 0.231 —0. 247 0. 268 0. 710 —0. 305 0.152 0.271 0. 377 —0. 050 —0. 020 1. 000
SR/ m —0. 045 0. 330 0. 049 —0. 543 0. 252 0. 038 0. 058 —0. 219 —0. 006 —0. 066 —0. 607 1. 000
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Table 4 Eigen values, contribution rate and
accumulative contribution rate of principal component variance
A SRIP- 5 FEA
FRIE(E TR/ % RBTTRE /%
1 6. 057 50. 475 50. 475
2 2.728 22.737 73.212
3 1.197 9. 977 83.189
x5 RS EFHEER
Table 5 Factor load matrix of principal components
SREF %1 EWS % 2 EWG %3 EWGr
AEXREE/C 0. 958 0. 059 0.102
A ¥R/ C 0. 492 0. 650 0. 301
¥ A ¥R/ C 0.935 0. 010 —0.012
4EFET i/ mm 0. 480 —0. 790 —0.072
Wom R/ C 0. 420 0. 643 0. 399
W v B IR/ °C 0. 903 0.112 —0.012
THER/d 0. 920 0.013 —0. 043
Z10°CHR/C 0. 899 —0. 107 0. 225
4F B BB/ h —0. 857 —0. 060 0. 250
FHR R/ mm —0. 581 0.167 0.722
FEYRHE/m e 51 0.271 —0.798 0.353
R/ m —0.043 0. 756 —0.414
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Table 6 Comprehensive quality index of
climate factors of Pinus ponderosa
5| Rt 45 LRET _
%1 EMS %2 B LA IRIRE

X1 0. 25689 4. 965 5.22189
X2 0. 37791 17. 874 18. 25191
X3 0. 24680 4. 965 5. 21180
X4 0. 25689 4. 965 5. 22189
X5 0. 42342 42. 699 43.12242
X38 0. 28734 9. 930 10. 21734
X39 0. 36779 6. 951 7. 31879
X40 0. 20662 6. 951 7.15762
X41 0.27234 8.937 9. 20934
X42 0. 34779 10. 923 11. 27079
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Fig. 2 Division for suitable climatic and ecological regions of

continental climatic type of Pinus ponderosa in China
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Table 7 Classification results of three divisional methods

REHX BEHX WEHX

RIEHEX

LhREK 1,3,4,6, 2,5,10,12,14,17,19,21,22,  15,16,18,20,23, 13,24,25,
Lt 7,8,9,11 26,28,3234,37,39,40,42  30,31,35,36,38,41 27,29,33
2,3,4,5,7,8,9,10,11,12,15,16,
% 13,24,25,
1,19 17,18,21,22,23,28,30,31,32, 6,14,20
Poxin 26,27,29

33,34,35,36,37,38,39,40,41,42
4,5,7,8,9,11,12,15,16,20,  6,10,14,20,28,33, 13,24,25,
21,23,30,32,36,37,39,40 34,35,38,41,42  26,27,29

FERA- 1,2,3,17,18,
FIoHT 19,22,31

L RPEF T FHRRS o

Note: Figures in the table is the numbers of introduced areas.
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Optimization of Divisional Methods Based on Principal Composition Cluster Analysis on
Suitable Ecological Region for Introduced Pinus ponderosa

WANG Rong-fan, TANG De-rui
(College of Forestry,Northwest Agriculture and Forestry University, Yangling ,Shaanxi 712100)

Abstract ; Principal component analysis and cluster analysis were used to study 12 climate indicators of Pinus ponderosa in

42 places in China, such as annual average temperature, temperature in the hottest and coldest month, extreme

maximum and minimum temperature, —>10°C accumulated temperature, frost-free period, average annual rainfall and

evaporation, the average wind speed, the average wind speed and annual sunshine hours and average altitude. They were

divided into 4 types, the most suitable area, suitable area, sub-suitable area and unsuitable area, and comparisons were

made among two analytic methods combined with the actual growth of Pinus ponderosa. The results showed that the

principal component-cluster analysis not only can classify multivariate data, but also is able to make a comprehensive

evaluation; it correctly reflects the most suitable areas for Pinus ponderosa. After testing by the actual growth of Pinus

ponderosa, we confirm the method was practicable,

Key words: Pinus ponderosa ;introduction; principal component analysis;cluster analysis
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