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An Analysis and Prediction of Extreme Changes
of Precipitation in Taiwan
Yuan-heng Wei, Chang-keng Hsiao, Chun-tai Cheng

ABSTRACT

1. From long yearly rainfall records we have found three peaks of
rainfall in the annual variation of precipitation at Taipei. They are
fore-plum rain, plum rain and summer rain, appearing in March, June,
and August respectively. Their initial and ending dates can be defined
according to pentad (5 day) rainfalls. This type of 3 peak rainfall
predominates from the northern coast to Taichung. The rainfall has
double peaks at Tainan, and only one at Hengchun. As for East Taiwan,
there is a single peak appearing in Sepetmber at Hwalien, but two
appearing in July and September at Taitung. :

2. With spectrum analysis and the equations of autocorrelation,
we computed out five significant waves in the annual variation of
pentad rainfall in Taiwan. Those” periods are 12 months, 6 months, 52
days, 25 days and 15 days. ‘ '
© 3. The coefficients of correlation between winter and summer

) rainfaills and between spring and autumn rainfalls are negative

significantly. We will have much rainfall in summer (autumn) if we
had little in winter (spring). _ ‘ :

4. The frequency distribution of extreme daily rainfall at Taipei is
close to mesokurtic, its coefficient of skewness is 1.04, but its coefficient
of kurtosis is more than 3. At Taichung, the coefficient of skewness is
almost 2, a great positive skew, and its coefficient of kurtosis is 886,
much higher than that of Taipei, a big liptokurtic.

5. The extreme rainfall at Taipei varies logarithmically, that
conforms to Gumbel’s equation. The forecast of extreme daily rainfalls
in Taiwan and their frequencies are Computed by Gumbel’'s equation.
The possible frequency of extreme daily rainfall of more than 350.0mm
at Taipei is 1%. Most extreme daily rainfalls come between 80mm and
200mm and their possible frequency is 81.5%. o _

6. The maximum annual rainfalls in Taiwan are caused mainly by
Typhoons, a few of them by stationary fronts. The absence of Typhoons
and fronts brings here drought, the minimun annual rainfalls.
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A Study on the Extended Forecasting in Winter
over Taimwan Arvea Used by the Models of the
Mean Atmospheric Circulation

Chin-huar Hsu

Pang-chie Cheng

Feng-shin Yang

ABSTRACT

‘This
forecasting in Taiwan area.

some predictors for one

paper is one part of a study of long range weather
The purpose of this research is to seek
week weather forecasting in

winter.

Used by the models of the mean atomosphic circulation, we found
that the strength of severe northeastly monsoon canbeshown by the
500 mbs five-day mean contour chart. The cold air will take place in
Taiwan area when the high pressure ridge occurs in the region
near 90°E. The bad weather over Taiwan area will be persisting longer
than one week or even one month when the 500 mbs flow patterns show a
distrubution of the positive anomaly (above H0°N) in the north and the

negative anomaly (below 40°N) in the south in mainland Asia.
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Table -2 Normal Value of Monthly Mean Temperature and Precipitation (1941-1970)

2R |y B L os| v g 5 4 5 6 7 8 9 | 10l 11! 1z
A ﬁ 46 | 51| 55| 78| 212] 248 267 | 85| 85| 221 24| 205 172
om0 m | 173 179 197 221| 247 263 228| 276 265 239| ;17| 190
0| B 171 17.9| 208 241 272 279| 285| 283 | 278| 254 | 223| 188
DA m | B | 920 1416 | 1417 1484 | 1949 |[309.8 | 259.9 | 2333 | 2564 | 1216 | 768 | 758
e FE 3 | 705 894 945 1203 | 1847 | 2475 | 1874 | 231.1 | 4009 | 266.0 | 186.4 | 860
Jx (mm) 2 OOH | 139 239! 31| 655 1811 8977 3607 | 3704 | 1903 | 827 | 182.7 | 166
# 23 HEHRRZOREEEEE
Tablej2-3 Normal Value of 5-day Mean Temperature and Precipitation
_' BT EFLER (1941-1970) 1= J=i o84 o8¢ 283 206 286 28,1
e Al 154 142 150 1e4 160] 154 A B | 286 286 206 205 284 203
= Al 151 152 153 152 154 168 o B | 283 283 277 2| 268 262
=B 170 1700 177 189l 181] 186 T+ A | 22 266 240 241} 282 . 229
g F | 198 202 208 229 226 227 + — A | z1e 20 219 zny 198 197
Cm R | 2ea| 208 244 207 25.0l 250+ = A | 188 178 174 174 172 174
* B | =5 20 27 27 a3 m2 | 162 :
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Daily Weather Sequence of Taipei (Oect.)
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BiLE OZERE (1941-1970). TEME BEHEER  (1941-1970)
— g | 142 74 172 124 169 206 - B | 178 171 173 166 175 178
4 B | 240 =241 205 265 402 155 = A | 174 171 e 17 179 187
= B | 312 279 235 305 203 234 = 7| wa 192 196 204 199 202
o} B | @25 350 243 293 273 347 By B | 2070 213 218 224 227 233
5 | 207 164 276 3837 349 459 o 7 | 242 247 244 246 248 253
* B | 576 €02 g 585l 4Ll 246 . A | 2547 255 258 266 268 274
4 B | 889 417 863 551 298 457 + B | 275 278 278 218 273 276
7t B | 394 310 421 440 338 322 A B | 278 217 217 276 216 217
H B | 840 s10| s60 600 215 813 1 B | 278l 272 270 266 261 258
4+ g 423 444 103 117 200 185 + H 252 2500 243 242 237 231
+ — B 59 8.4 177 110 243 90 + — A 224) 2264 224 221 210 209
+ = A 9.1 116 87 165 97 99 4+ — A | 208 191 192 191 188 192
i5.6 18.2
HEEA A FEERR (1941-1970) T BETRE  (1941-1970)
_ g | 178 168 169 162 173 177 - B | 18 o8 98 106 128 148
- A | 173 174 179 177 175 1904 =2 B | 133 143 195 148 187 127
& A | 199 199 =206 218 214 215 = B | 151 158 118 103 17.8 =22l
i B | 226 281 235 247 252 257 m A | 144 183 207 285 183 190
u B | 268 273 280 274 274 217 e B | 204 233 233 397 283 468
= B 2?.6| 274 272 219 284 287 & B | 468 625 o571 358 428 177
£ g | 288 286 287 284/ 284 283 * Ho| =08 177 291 456 29| 39.3
7t E | 284 283 285 284/ 284 282 il B | 840 248 983 306 285 303
A 5 | 288 283 280 278 278 213 L B | 802 654 581 723 478 643
+ B | 269 264 260 258 251 244 + | 1143 743 468 281 306 302
+ — B | 236 238 285 229 216 212 4 — B | 218 219 4n7 390 424 157
4+ = B | 208 192 190 1910 185 189 + = g | 2e9 159 108 159 112 1.2
180 15.7
ERHLHIPERE (1941-1970) 45 A EEER
- H 20 14 17 26 33 22 5 B | 1-5 6-10] 11-15| 16.20| 21-25 26-30
= )i a4 51 40 33 54 25 - 7 |81-4 5.9 10-14 15-19 20-24) 25- 1
= A 39 55 26 26 1z 1z = B | 2-6 7-11] 12-16) 17-21] 22-26| 27-81
I A 60 141 51 1u7l 179 99 m H | 1-5 6-10| 11-15 16-20 21-25] 26-30
= B | 156 63 281 357 334/ 525 % B | 1-5| 6-10 11-15 16-20 21-25 26-30
* E | 852 846 1076 59.3 566 269 & B |3i-4 59 10-14] 15-19) 20-24) 25-25
+ 5 | 340 540 539 598 589 708 £ B | 30- 4 5- 9| 10-14] 15-19| 20-24 25-29
a B | 713 498 442 607 438 660 A A |%0-3 4-8 9-18 1418 19-23 24-28
H B | 568 346 415 450 145 331 1 H | 29-2 8-7 s-12 1317 18-22 23-27
. B | 231 88 30 20 12 o4 + K |2e-2 3-7 8-12 13-17) 18-22 23-27
+ — H 07 27 41 50 49 15 + — F |2-1| 2-6 7-11 1216 17-21)22-26
4+ = H 18 os 18 31 53 19 + = g |2-1 2.6 7-11] 12-16 17-21) 22-26
40 27-31
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Table 2-¢ Criteria for Quantity of Temperature and Precipitation
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Fig 2-1 Models of Circulation
Pattern for High Index
and Low Index Situation.
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Table 2-5 Features of Circulation -

Pattern Related with High and Low
Index situation
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Fig 2-2 Percentages with Plus Sign of 500
mb Height Anomalies in a High Index
Circulation.
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An Investigation and Analysis of the Precipitation

Amount of llan during the Typhoon Passage

Chih T. Chiong

ABSTRACT

Because of the special topography in Lan-Yang District of Taiwan
Province there often occur heavy rainfall and a great amount of pre~
cipitation during the typhoon season. The primary purpose of the study
is to investigate and analyze the amount of precipitation of Ilan
Weather Station in relation to the typhoon track across/by this area.

1. The track of typhoon class IV has the most possibility among 70
typhoons (18) the next is class B (14),the third class I (12) and
class VIl VIl are far less (3 in all) ,

2. The most posible wind direction with maximum speed at Ilan
Weather Station during the typhoon passage are:

NW for the track of class I
NNE for the track of class I
ESE for the track of class II[-Vll exeept class VI

3. The mean maximun wind speed at that station for the typhoon
of track class I was the strongest (23.73 m/s). The extreme wind
speed was up to B0.7 m/s with ENE direction on that time. Class
Il was far less (85m/s only). ,

4, The mean maximum amount of precipitation is related to the
maximum wind speed.

9. The mean maximum amount of precipitation:

The typhoon of track class T had the heavest rainfall of an
hour & 12 hours .
- The typhoon of class T had the heavyest rainfall of 24 hours
& total amount.
The typhoon of class IV was far less
6 The mean velocity of typhoon movement:
The class IV is the fastest (21.6 km/hr)
The class VI is the slowest (140 kinlhi)
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A Study of the Heat Balance on the
Paddy Field and its Application

by C. S. Yen
ABSTRACT

The difference between the evapotranspiration on paddy field which
estimated by heat halance method and observed evapotranspiration by
gradient method is only 3 %. The equation of heat balance method is
LE,=8./(1+L,/LE,), and the equation of gradient method is E,=pk?
(p—u:) (@i—qaX/An zs/2,)%

The correlation coefficient between LE,/1 and E, are 061, and
between LE,/1 and the evaporation of 20 cm pan is 0.87. The result of
38,/5Q, is practically the same as Chang’s obtained. As results, the
heat balance method is found to be applicable for estimation for radia-
tion energy on paddy field in Taiwan. Though the radiation energy in
the first rice paddy field is larger than the second rice paddy field. but
the radiation energy per unit period is larger in the second paddy field.
The correlation coefficient between S, and the dry matter vield Y, is
about ~0.5 and in the growing stage of the second crop is obtained high
negative value of -0.7. The efficiency of utilization of photosynthetical
effective radiation are 0.69% in the first crop and 05% in the second
crop respectively. The efficiency of energy conversion in the second
crop also lower than the first crop. This explained the quantity of
incoming radiation energy does not play a deminat role in determining
of final yields and a part of energy is waste on the respiration. There-
fore, the selection of species for high efficiency of energy conversion
and decrease the respiration rate in whole stage are important methods
for increasing rice yieid. .

The estimated distribution of radiation energy of the first and
second rice paddy field are presented in Fig. 2 to Fig. 5. The estimated
efficiency of energy conversion is also presented in Table 6 and Table
7.
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l Table 1. Comparison of evapotranspiration estimated by gradient method with heat
balance method.
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Fig. 1. Evapotranspiration estimated by
heat balance method and evapora-
tion measured by 20cm. pan.
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Table 2: . The normal date of rice cultivation and growing stage in Taiwan.
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Table 3. Comparigon of heat balance item
within 1st and 2nd rice crop.
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Table 4, The heat balance item within equal
period of Ist and 2nd rice crop,
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Table 5. Average dry matter yield of rice
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A Study of the Movement of Cold Fronts along
the Coast of Southeast China
8 SE %

Cheng-kai Chen
ABSTRACT

In this study, General J. J. George’s method is adapted for fore~
casting the movement of cold fromts along the coast of southeast China.
As for the movement of cold fronts parameters of prediction are
based upon the current 850 mb charts according to the following criterian:
(1) The height difference between the reference point on the front
and the points 800 miles east and west of the front at 850 mb chart are
measured and a correction is given according to latitude. '
(2) The temperature gradient at 850 mb is measured from the

reference point on the front to the point 600 miles northward.
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Table 5: Frequency distribution of average errors of 24-hour forecasts (December

1972~May 1973)
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Table 6: A comparison of actual and forecasted speeds (December 1972~May 1973)
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