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‘Rainfall .over Taipei Area due to Typhoons Passing

through the Sea North of Taiwan
P. C. Hsu

Abstract

When a typhoon passes through the sea north of Taiwan, the
mountains near the Taipei area have a pronounced influence on the
rainfalls of the region. There are four components of storm rainfall

' over mountain regions, rainfall due to original convergence of the
storm over flat terrain, direct uplift of air, stimulation of convection
and spillover,
~ As examples, four typhoons which passed throngh the sea north
of Taiwan but produced very different amounts of rainfall are used:
Rawinsonde data from Taoyuan and rainfall data from Taipei along -
with five near by stations are used for this study. Conclusions are
as follows:

1. Typhoons passing through the sea to the north of Taiwan
can produce varying amounts of rainfall depending upon the
distance of the typhoon track to Taiwan coast, the length
of time during which the typhoon influenced Taiwan, i.e. the
typhoon velbcity, the stability of its associated air mass,
moisture content, and wind. - _

.2. The pheight of a station and the stablhty of the air mass
plays an important role in the local hourly intensity of rain-
fall which is indicated .With Typhoon Cola. In Cora, intensity

. was principally affected by the stimulation component of
rainfall. .

8, Gloria contained a very thih convectional unstable layer of k
.air hut had a great amout of water and a strong and large .
area of convergent winds which produced heavy rainfall.
Also, Gloria movement was rather slow through the sea
north of Taiwan. : : : A

4 ‘Alice with a very moist and thick convectional unstable 1ayer
of air produced a small amount of rainfall due to the track- . -
_being further offshore, to faster movement, and. resultant }
shorter period of strong Wmds B
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Fig. 1: Four Componeuts of storm
Rainfall over mountain areas
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Table 1: Rawinsonde data of Taoyuan Sept 12, 0000Z 1963

# R ®m|E E R & W&  HIEELBR]! A M| R &
mb oC % = F oA °A 0-35 kt

M 985 243 94 18.4 2987 3480 - 23 2
950 21,4 90 15.3 2990 340.0 22 54
500 21.4 85 155 303.7 '346.0 22 50
850 18,8 87 140 305.5 3450 22 44
800 159 88 12,6 508.0 3435 21 35
750 134 89 1.7 311.4 3450 21 54
700 106 g9 103 314.5 344,5 21 58
650 8.0 % 9.5 318.0 346.0 21 50
600 5.3 89 8.5 321.5 3470 21 36
550 21 g9 74 3250 348.0 22 38
500 — Ll 88 6.2 3320 352,0 22 38
450 — &0 82 45 3370 352.0 22 30
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400 — 108 78 3.3 3415 353.0 20 10
850 |7 =-1z0. - 67 1.9 346.0 353,0 20 16
300 - 242 55 20 16
w0 | — 344 39 20 2
200 | = 471 .. 20 16
175 — 547 20. 8
150 — 615 18 6
100 - 717 0 2
(22 ;55428 HI6H S MEEAKS (FHEKEXRE)
Table 2 : Rawinsonde data of Taoyuan Aug 15, 0000Z 1966
= B | & "B BEIR & B | A& = A |
mb °C % EIFE °A °A © 0.3 Kt
HE 994 28 82 18 015 350
922 23 94 18.3 303.0 353 30 18
850 19 98 160 306.0 350 31 1
750 14 56 130 3120 349 34 15
700 10 78 8.6 313.5 339 34 17
670 09 67 7.4 317.0 339 3¢ 18
634 07 98 9.8 3190 348 35 18
610 05 68 6.1 3205 340 36 17
550 o1 73 53 3255 342 33 © 08
500 3 82 7.6 337.0 362 27 04
450 - 7 92 45 335.0 349 02 10
200 — 1 o1 3.6 3410 853 03 16
360 — 16 82 2.4 3440 354 04 18
300 w8 76 15 351.0 04 19
200 _— 48 i0 06 c3
150 — 64 — o7 17
100 o S e 06 44
8 155459 6 H 8 EebEEHAICs CGRRMREAR)
Table 8 : Rawinsonde data of Taoyuan Sept 6, 0000Z 1966
& B |% i I EI\R & k| & BIiHEHELR | & [
mb °C % A= °A oA 0-36 kt
i 992 2% - 91 20 299.4 353 32 18
918 22 93 17.2 3026 350 33 a1
850 18 . 96 140 305.0 344 35 40
800 16 94 135 308.2 346.5 35 45
700 10 78 8.6 3135 339 35 34
600 03 77 A 819.5 338.5 35 42
540 B 85 5.0 323.5 339.0 35 53
514 — 59 3.3 326.0 3410 35 49
500 - 5 83 41 327.0 337.0 84 48
a7e | — 8| 83 45 3430 a4 53
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" 432 - 1 53 20 | 3330 337.0 a4 55
418 — 1D 47 2.0 3380 3450 34 55
400 - 12 43 16 3400 346 33 44
B | — 18 31 08 3430 345 34 53
300 - 16 0.2 351.0 32 48"
219 —_ 44 10 36 37
200 — 48 - 36 38
150 — & " 03 38
100 — 77 — 02 16
T 10 %
— 103 29 36
()
F4 :654E 0 H 3 A SEEBIETEERS CUSMMRNEAR)
Table 4 : Rawinsonde data of Taoyuan Sept 3, 0000Z 1966
A ORB (R B | & BB & K| | EEaR | & F R #
mb °C % A oA oA 0-36 kt
HE 995 25 100 20,2 298 352 23 16 ¢
900 20 92 14.8 301 341 24 80
850 17 87 116 304 336 25 30
800 15 79 105 207 337 25 40
773 13 91 10.8 308 339 25 42
750 12 73 8.4 310 334 25 54
700 09 74 7.0 3125 333 25 43
677 07 74 6.6 313,5 333 25 48
664 o7 74 6.6 3155 35 25 46
655 05 42 36 3155 327 25 42
614 03 77 62 3175 336 24 42
580 ol 76 5.3 3205 a3y — e
500 - 4 82 46 3285 342
400 — 13 71 25 339.0 347
500 - 27 10
269 — B2
200 — 48
150 _— 64
100 R
T — 95
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Table 5: Wind speeds and directians of various layers of the fou'r't'yﬁhoons

# # Tess 3 b % Alice
8H 1552085 8F 168K | 8F 16M 208 8H17H 8k | 9B2H20R: | 95 3 HEM | 9439200 | 9H 4 5 oK%
JIE | G | R | R | R G | BT R mm_@ﬁ_m@:mﬁ,mﬁimﬁ mm[m&
woE | 17 10 237 10 23 | “23:1 18 08 | 36 | 06 23 | 6 07 07 14 20
850 | Ol | 28 | 26 | 8 | 2¢ | 40 | 21 | 40 { Ol | 30 | 25 | 8 | 10 | 10 | oz | oz
700 | 35 ) 14 )29 | 42 ) 23 1 38 | 21 | 26 | B |'25 ) 28 } 48 ! 15| 06 7| 10 | 12
s00 ! o1 | 200] 81 | 3 | 25 ] 30 {2 | 38 | 3 | 12 14 | 16 | 13 | 06
400 .| 01 20 | 34 30 | 25 l 34 20 40 35. | 12 1% 16 10 - 10.
5 : C o " Cora S Gloria
9 H 5 H208 9 H6H 8 9 A 6 H 208% 9 A7THBE 9 12 A Bl (5248)
Bow | B % |BEm | B%| BARm| RX|ARm A®| B @B %
Hh ﬁ'_ 36 18 32 18 23 2% | 23 06 23 20
850 35 27 35 40 28 72 21 31 22 44
700 36 29 35 44 28 88 20 2l 21 58
500 36, b 34 48 20 25 o3 © 38
400 o1 19 33 | 44 19 27 20 10
!
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Table 6: Ramfalls of: Chxlung ‘

e Bk R B OE | BARED| B | Rk RN
mm - I y w mm < m/s
366.2 g;’%gg lgzggég?j%g 74,3053 242 11g2—38 | N 240
69.5 ggggg i?gggﬁgﬁ 55 HF 1255 175 | 15HZ—24i: | SW43
1998 ggggg 4 g%g‘égg 68/ 9 53 390 | 6 H16—19% | SW 160
9.2 S9N 2 BlSHER pgss | 20 | sms—em | SW 63
#7118 b 2 B ok B %
‘Table 7 : Rainfalls of Taipei
Rk Bk E LB R BB B D | BASKAN | PR
mm s mm m/s
4830 il A srpigas | 324 | uE3—apy | NNW
170.0 ggggﬁ}?gfiﬁgig 62/NEE1853 13.0 16R0—1K | V
223.9 ggﬁgg 3 Elf’gfj;lﬁg 62/NI5285) 48.4 5EO0—LE | SW 30
283 ggg‘gﬁ sz g fsfg 24/ 245 76 | 3mS—epy | WOW
#F8: F B 2 B K B &
Table 8 : Rainfalls of Chu Tzu-Hu
ek Bk B B B |mAmns| R | skekem | BARAY
mm , mm m/s
624.3 ggﬁgﬁégggfgﬁ 75, 5043 285 105#9-20&3; W 100
220.1 ggggﬁ {?’E l%gfgg ‘ 57,4843 25.2 I5H 4—58 | NW 40
4385 gg%gg 4 ggggg 64\ 1653 527 | 6Eis—gs | VOW
106.3 ggﬁgg 2E 7 g fs% 24/ 4253 72 | 3H4—SK | NW 50
FoO:¥ ok z B KRB &
Table 9 : Rainfall of Tan-Shuni ‘
Mk E Mok 4 ik B A BB | R | Bk | DR
mm _ mm mfs
w s | a9 2R 9 HISkI0R copiooss | 263 | ums—er | NNV
= g 1992 ggﬁ gﬁ_{‘;ggggggg 69/_]\;%185}- 200 | BE6—TE | C
= #® 135.4 ggggﬁ 4 E%ﬁggg 6ZNEEL04 15.4._' 6 BIo—20K | W 123 ;
s | 898 gg’ggﬁg gi?g{gﬁ : 20/]\Es 043 124 3RE—7H | NW 100
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Table 10 : Rainfalls of Pon—-Chai-Yu
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Table 11 : Rainfalls of An-Pu
RRrE R Bk Ak B B [ 7K 48 4 301 ERR | maskan |ShEag
mm mm /s
B oM | 7464 EEALE i NS | 280 0825241 NNV
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