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observation stations in Taiwan area.
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_Fig 2: The distribution of spring precipitation at Keelung
during 1951-1987.
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Fig 4: The distribution of spring precipitation at Taichung.
during 1951-1987.
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Table 1: The percentage of harmonic wave analysis for spring

precipitation of the selected stations.

ZPuh&2E 18 E/FH ( Harmonic Wave ) BifbZz &g & 1
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4 % i % K =3 B L {g # i% if] e} HE & H# g ® iz i
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Fig 6: The distribution of spring precipitation at Kaohsiung
during 1951-1987.
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Fig 7: The distribution of spring precipitation at Hualien
during 1951-1987.
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Table 2: The mean value and the standard deviation for spring

precipitation of the selected stations.

= A =

A iz H # &

T | fiEE | THoE

EE | Tl | HEEE | THOE| B2

SR8 46695 | 141.3 | 118.5 | 152.1

104.0 | 120.5 85.5 | 414.1 | 230.3

B 46691 | 256.1 | 166.7 | 233.7

1499 { 171.1 | 118.5 | 661.1 | 326.3

PF3 46693 | 241.0 | 164.4 | 210.6

132.6 | 154.6 | 109.9 | 606.2 | 286.1

W 7K 46690 | 128.3 | 122.0 | 136.0

112.6 | 106.2 82.3 | 370.7 | 240.8

A FE46694 | 326.0 | 200.7 | 278.6 | 152.3 | 188.4 | 115.0 | 793.0 | 358.9
T Wia6708 | 134.7 | 124.6 | 117.1 | 76.3 | 95.0 | 63.5 { 347.0 | 194.0
& Jr46692 | 126.1 | 119.5 | 158.5 | 116.4 | 123.6 | 87.8 | 408.3 | 227.3
W Wra6757 | 106.3 | 124.4 | 137.6 | 139.8 | 120.5 | 98,3 | 364.5 | 270.6
& rhd46749 | 61.4 | 81.1 | 68.4 | 69.2 | 98.8 | 75.6 | 228.7 | 158.4

H AR 46765 | 60.8 86.3 80.1

91.4 | 112.9 99.7 | 253.9 | 203.9

¥ ¥ 46735 36.6 43.0 41,5

53.8 66.4 58.4 | 144.6 | 100.2

FTH (L] 46753 98.7 | 103.3 | 121.9

126.2 | 189.0 | 165.2 | 409.6 | 278.0

E 146755 | 114.7 | 177.7 | 117.6

156.3 | 155.2 | 129.9 | 387.6 | 336.4

4 B 46741 20.9 25.1 30.7

39.2 58.9 65.7 { 110.5 81.1

52.3 | 50.1| 57.8 | 101.6 | 79.9

B OME46744 156 | 21.8 35.8

B %6759 | 15.7 | 19.6.| 17.7 | 27.6 | 43.4| 73.6 | 76.9 | 8L.3
TE 46699 83.7 72.2 90.4 | 51.4 92.2 66.6 | 266.4 | 124.0
B #e46761 | 54.4 ) 38.1 | 66.3 | 41.7 | 79.7 | 57.3 | 200.5 | 87.4
4 H 46766 | 30.4 | 27.1 | 37.8| 28.0| 67.1| 68.9 | 135.3 | 87.4
+ Ftd46754 | 50.7 | 38.3 | 48,9 | 35,4 | 87.7 | 96.6 | 187.4 | 123.0
W 46762 | 170.7 | 108.4 | 123.7 | 92.8 | 110.6 | 94.5 | 405.1 [ 211.5
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Table 3: The rank of spring precipitation for the selected stations.

[ . 0l ds = it E R T8 @
% MIE # % W4 M|/ B 20mm 25 % M F
%L | 53,78, 84,85 83 | 55,63, 64,69 4 i
it
53,57 55, 61,6
W 8| 84,8880 83 | g5, 28 8996 i 63
. 53, 5,6
8 84,85 3% 83 65,098 i3 63
il
w x| 333082 83 55,63,71 i 77
" ® 57,84, 85 53,83 | g3, %7 §b: 85 i 63
" W 71, 85 83 | 55,64,66,69 4 63
53, 55, 63
e 59,7885 83 65, 66,687 & 64, 69
o 1] 53,59,84,86 83,85 i & | 63,71,72,77
& & 53,59 83,85 36,71 I 64,77
=
HAEE 53,84,87 83,85 | 63,64,71,73 212 fE
i 53,59
o % W 73,33 82 83 63, 65,77 1 64,70
Fey B[y 53,85 78,83 Lz i3 63,64,70
=
E 1L 68 83 64,76 i3 i
1,53
B B 5o 33 83 66.,76,77 64,65, 70 9%
il - 4,60 62,70
| M| e 3B 59,83 64,66 71,77 &
2 g5 & 81,83 56,59 Eiid 72,76,87 62, 64
" 7t 3| 56,59,68,85 83 | g6, 08:95:63 12 e
N
NEENET | IR . "
i |
51,56, 50
" H ® 67,68,73,83 54 63,70 77 b2
xR 78,83 51, 56,59 66 3 63,65
=
51,52, 56, 58 =
W) B9 3584085 & 71,78 " 63,77, 79
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Table 4: The eigen values and the accumuldared coefficients
of determination for the first twelve principal
analysis components.

f " " 2B BB F

BI= Al= Alw Al® 2= A= Alm Alx == A= Alm Al% =
1 14,10 | 11.69 12.76 | 13.58 .671 i .bhé 607 646 .671 + 556 ; 607 646
2 1.80 2.90 2.55 2.42 .085 .138 .121 115 .757 .694 .729 762
3 1.24 1.61 1.35 1.17 .059 076 .064 .0585 816 .771 .794 817
4 95 1.24 1.10 .98 .045 .059 052 047 .861 .831 .846 .864
5 .64 .77 78 .06 .030 .036 .037 026 .891 .867 . 884 801
6 .02 .60 .55 .48 .024 :029 .026 .023 L916 .896 .910 J914
7 .44 .16 .39 .36 .021 021 .018 .017 .938 .018 .929 .932
8 .32 .38 .26 .28 L015 .18 .012 .013 .953 937 .942 .945
9 .23 .29 .19 .22 .011 014 .009 010 .964 951 .951 .956
10 .17 .21 .18 .19 .008 L010 .008 .00g .973 .961 . 960 . 965
11 .11 .19 .16 13 .005 009 .008 006 978 .970 . 968 971
12 .09 .15 .14 .13 .004 . 007 006 .006 .983 L 978 .975 .978
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Fig 8: The principal component analysis of the mean precitation.
(a} February, (b) March, (c) Aprii, (d) Spring.
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.Fig 9: The first principal component of the eigen values.
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Fig 11: The third principal component of the eigen values.

(a} February, (b} March, (c) April, (d} Spring.
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Fig 12: The fourth principal component of the eigen values.

(a) February, (b) March, (c) April, (d) Spring.
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THE PRINCIPAL COMPONENT ANALYSIS OF THE SPRING PRECIPITATION IN THE
TAIWAN AREA

Haw-chwen Hsu
Atmospheric R&D Center
Central Weather Bureau

Ming-sen Lin
Applied Meteorological Division

Central Weather Bureau

ABSTRACT

In this study, the monthly precipitation of February, March and April of 21 selected stations in the Tai-

wan area during 19511987 are chosen to investigate the climatogogical characteristics, By using the clima-

togogical mean value and the standard deviation, we defined the significant rainy-, rainy-, dryer-, and signific-

ant dryer years. Due to the high variability of the precipitaion in the Taiwan area, the unique definition of

significant drver year is rather impossible. We alsc found that the spring precipitation existed a 6-year period

in northern and eastern Taiwan areas, and a 3 to 4-year period in the cenfral and southem areas.

By applying the principal component analysis to spring precipitation, we reveal that the northeast mon-

soon, frontal system and the return flow of the high pressure system are the primary synoptic climate patterns.

Those factors are followed by the stationary front along the Bashi Channel, the Taiwan low, topography

effect, and latitude distribution.
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